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NEW CALLBACK-PROTECTION 

WELDED INTO EVERY 

SILVER SCREEN 85 TV PICTURE TUBE 

Sylvania technique 
eliminates tube failures 

caused by open heater or 
cathode lead welds. 

Protects your profits. 

Sylvania ... the leader in picture tube 
improvements ... now gives you another 
built -in plus - "Controlled Atmospheric 
Welding "! Engineering investigations re- 
vealed that in the welding of picture tube 
gun parts something more than automatic 
controls, skilled operators and careful in- 
spection was needed. The uncontrolled 
factor was the degree of oxidation occur- 
ring at the time of welding. The answer - 
control the atmosphere surrounding the 
weld at the instant it is made! 

Now ... through "Controlled Atmospheric 
Welding" Sylvania Silver Screen 85 TV 
picture tubes give you maximum assur- 
ance against callbacks. Common field 
problems of intermittent, poor, or open 
connections due to oxidized welds have 
been eliminated. Every year hundreds of 
thousands of TV picture tubes are replaced 
with Silver Screen 85. No wonder. It's 
more profitable in the long run. 

Electronic Tubes Division, Sylvania 
Electric Products Inc., 1740 Broadway, 

Early welding techniques 
oxidized or "burned" the metal 
surfaces. As shown in the enlarged 
cross- section view of the heater to 
stem lead weld, this prevented 
clean metal to metal joints' - 
caused high- resistance electrical 
contact. 

NEW SYLVANIA welding 
techniques keep metal surfaces 
clean during welding, which is 
essential for low- resistance con- 
tacts and strong mechanical bonds. 

New York 19, New York. , V 

SYLA/kN' 
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SUPERB NEW SCOTT 

MULTIPLEX TUNER KIT 

Now you can build a Multiplex Tuner 

that meets rigid factory standards 
Now have the fun of building a genuine H. H. Scott Wide -Band FM Stereo 
Tuner in just a few hours . . . and save money, too. Revolutionary Scott - 
developed kit building techniques assure you of performance equaling Scott 
factory units. 
The new LT -110 Scottk,t features a pre -wired and tested multiplex section 
plus the famous silver -plated factory built and aligned front end. Sensitivity of 
this magnificent new tuner is 2.2 tiv. 1HFM. There are special provisions 
for flawless tape recording right "off- the -air." 
Scott Wide -Band multiplex tuners are the standard of the industry. They have 
been chosen by leading FM stations from Boston to San Francisco. If you want 
to build a truly professional component choose a Scottkit. All H. H. Scott kits 
are backed by over 15 years experience in the design and production of superb 
components. Important features include front panel tape recorder output and 
precision illuminated tuning meter. All critical parts heavily silver plated. 
Unique Ez -a -Line system assures factory performance without expensive 
test equipment. Dimensions: 15% W x 5% H x 13 D in accessory case. 

New Scott Amplifier Kits to match the LT -110 

LC -21 Preamplifier Kit 
Performance so outstand- 
ing this kit is used for lab- 
oratory purposes. Hum level 
-80 db. distortion less 
than 0.1 %, frequency re- 
sponse 8 to 50,000 cps. 
$99.95* 
Matching LK -150 130 Watt 
Power Amplifier $169.95* 

LK -72 80 Watt Stereo 
Amplifier K t - 
Plenty of power for any hi -fi 
system. Complete tape re- 
cording and monitoring fa- 
cilities. Oversized trans- 
formers weigh 12 pounds! 
Performance equal to the 
best pre- amp /power amp 
systems. $159.95* 

LK -48 48 Watt Stereo 
Amplifier Kit - 
12 front panel controls. 
Gives full power down to 
20 cps. Husky output trans- 
formers. All aluminum 
chassis and DC operated 
preamps. Scott quality at a 
best -buy price. $119.95* 

These Exclusive Scottkit Features 
Make Kit Building Foolprocf and Fun 
1. All assembly diagrams Shaw parts 
in exact size and in full color, elim- 
inating mistakes. 
2. All wires cut to exact length and 
pre- stripped assuring correct lead 
p'acement and dress. 
3. Exclusive Part -Charts with parts 
mounted in order of assembly, elim- 
inating confusion and mistakes. No 
loose bag of parts. 
4. Handsome appearance makes 
Scottkits completely professional in 
Icoks as well as in performance. 

H.H.SCOTT 
H. H. SCOTT, INC., Dept. 570 -01, 111 Powdermill Road, 
Maynard, Mass. 

Send me your new Scottkit catalog and 
complete information on FM Stereo. 

Name 

Address 

City State 
Export: Morhan Exporting 513 Broadway, NYC. 
Canada: Atlas Radio Corp., 50 

Corp., 
Wingold Ave., Toronto. 

*Case extra. Slightly higher west of Rockies 

RADIO -ELECTRONICS published monthly at Mt. Morris, III., by Gernsback Publications Inc. Second -class postage paid at Mt. Morris, Ill. Copyright Ci 1962. by Gernsback 

Publications Inc. Ail rights reserved under Universal, International and Pan- Ainerican Copyright Conventions. SUBSCRIPTION RATES: US and possessions, Canada: $5 for 1, 

$9 for 2. $12 for 3 years. Pan -American countries: $5 for 1, $11 for 2. $15 for 3 years. Other countries: $6.50 for 1, $ï2 for 2. ;16.55 for a years. 
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JANUARY 1962 
VOL. XXXIII No. 1 

ormer y AFT - Incorporating SHORT WAVE CRAFT- TELEVISION NEWS -RADIO a TELEVISION* 

editorial 
Hugo Gernsback 25 Future of Service Industry 

television 
Larry Steckler 37 Tube Layouts In TV Sets, Admiral 1960 -61 

Handy fold -up booklet for your tube caddy. 
Wayne Lemons 50 TV Designs '62 

Special 8-page report -What's new for '62 

industrial electronics 
Lawrence H. Ott 26 Electronic Cooling and Heating 

Another way to use semiconductors 
Tom Jaski 46 Installing, Testing and Maintaining Relays 

The practical aspects of handling relay equipment 
Ed Bukstein 68 Industrial Electronics Dictionary 

From photoelectric pyrometer to proportional control 

audio -high fidelity 
George Manning Lewis 30 Build a Simple Reverberator 

Find out about reverb for yourself 
Warren Roy 39 Modern Audio Expansion 

Fuller sound from sour hi -fi 

63 Flat Voice Coils Make Flatter Speakers E. Aisberg and Fred 
Shunaman 

Chester S. Lawrence 78 Phase Checker Speeds Hi -Fi Installation 

test instruments 
John A. Dewar 62 Simple Unit Tests Intermittent Capacitors 

Useful instrument is easy to build 

66 Antenna Meter for Citizens Band 
Home-built-checks SWR, output power, field strength 

74 Test Equipment Report 
Lafayette KT -174 vtvm kit 

R. E. Baird and 79 For a Cooler Scope 
J. A. Brady 

Alvin Mason 

Wayne Lemons 

electronics 
Dave Stone 34 An Electronic Micrometer 

Home -made instrument measures thickness accurately 
Aurelius Sandor 42 Seeing Is Believing in Cathode Research (Cover Story) 

45 What Is Your EQ? 
December solutions on page 86 

H. Schreiber 79 Photomagnetic Toy Is True Servomechanism 
84 Automatic Secretary Nearer 

what's new 
49 Pictorial Reports of New Developments 

D. Gifford 

radio 
29 Instant -On Circuit for Ac -Dc Receivers 

40 End Auto Radio Interference 
Freedom from ignition noise up to 1,000 me 

Dude Lynn 83 CB Antenna 

Over 50 Years 
of Electronic Publishing 

EDITOR -IN -CHIEF AND PUBLISHER 

Hugo Gernsback 
EDITOR 

M. Harvey Gernsback 
MANAGING EDITOR 

Fred Shunaman 
TECHNICAL EDITOR 

Robert F. Scott, W2PWG 
ASSOCIATE EDITOR 

Larry Steckler 
EDITORIAL ASSOCIATE 

I. Queen 
SERVICE EDITOR 

Jack Darr 
ART DIRECTOR 

Harry Schlack 
TECH. ILLUSTRATION DIRECTOR 

Wtn. Lyon McLaughlin 
ART ASSOCIATE 

Fred Neinast 
PRODUCTION MANAGER 

Elizabeth Stalcup 
DIRECTOR, ADVERTISING SALES 

Lee Robinson 
EASTERN SALES MANAGER 

John J. Lamson 
CIRCULATION MANAGER 

G. Aliquo 
DIRECTOR. NEWSSTAND SALES 

Joseph L. Bund 
PROMOTION MANAGER 

Robert Fallath 
Average Paid Circulation 

Over 155,000 

on the cover 
Story on poge 42 

Dr. Sandor studies cathode 
action with the help of the 
world's biggest microscope. 

Co/or original by Larry Ankerman, 
Bayside Laboratories, General Tele- 
phone & Electronics Laboratories, 
Inc. 

Gernsback Publications, Inc. 
EXECUTIVE, EDITORIAL, ADVERTISING OFFICES 

154 W. 14 St., New York 11, N.Y. 
Telephone AL 5 -7755 

CHAIRMAN OF THE BOARD 
Hugo Gernsback 

PRESIDENT 
M. Harvey Gernsback 

SECRETARY 
G. Aliquo 

I11CII FII>gl.l'IY 

Radio -Electronics is indexed in 
Applied Science ä Technology Index 

(Formerly Industrial Arts Index) 

the departments 'Trademark registered U. S. Pat. Office 

18 Correspondence 112 New Patents 6 News Briefs 106 Technotes 
116 New Books 87 New Products 100 

82 
Noteworthy Circuits 
Shortwave Forecast 114 Try This One 

96 New Literature and Business Getters 108 New Tubes & Semiconductors 98 Technicians' News 115 50 Years Ago 
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CET YOUR ELECTRONICS -TV -RADIO 

HOME TRAINING FROM N.T.S. RESIDENT SCHOOL 
BREAK THROUGH 

TO HIGHER PAY, 

GREATER JOB SECURITY 
START NOW! Break through 
the Earning Barrier that stops 
"half- trained" men. N.T.S. 
"All- Phase" Training prepares 
you ... at home in spare time ... 
for a high -paying CAREER as a 

Over 1 City Block of Modern School 
Facilities, Laboratories and 

Shops Housing Over 
1,000 Students. 

50,000 Graduates - 
all over the World - 

since 1905 MASTER TECHNICIAN in Electronics - TV - Radio. One Master Course 
at One Low Tuition trains you 
for unlimited opportunities in All 
Phases: Servicing, Communications, 
Preparation for F.C.C. License, 
Broadcasting, Manufacturing, 
Automation, Radar and Micro -Waves, 
Missile and Rocket Projects. 
A MORE REWARDING JOB ... a 
secure future ... a richer, fuller life 
can be yours! As an N.T.S. 
MASTER TECHNICIAN you can 
go straight to the top in 
industry ... or open your 
own profitable business. 

NATIONAL(TEÇHNIeAL SCHOOLS 
WORLD -WIDE TRAINING SINCE 1905 

THE SCHOOL BEHIND YOUR 
HOME -STUDY TRAINING 

BETTER 

...MORE COMPLETE 

...LOWER COST 

...WITH NATIONAL 

SCHOOLS' SHOP- METHOD 

HOME TRAINING! 

jam' BETTER 
. Training that is proved and 

tested in N.T.S. Resident School 
shops and laboratories, by a 

School that is the OLDEST and 
LARGEST of its kind in the world. -. MORE COMPLETE 

. You learn ALL PHASES OF 
Television - Radio - Electronics. 

or LOWER COST 
... Other schools make several 

courses out of the material in our 
ONE MASTER COURSE . .. and 

you pay more for less 
training than you get in 

our course at 
ONE LOW TUITION! -E.I'a 

- 

n these modern School Headquarters 
- your Home Training is: 

Classroom- Developed, Lab -Studio 
Planned, Shop -Tested, 

Industry- Approved, 
Home Study- Designed. 

otatiggir* 
19 BIG KITS YOURS TO KEEP 

Friendly Instructio-i and 
Guidance 
Graduate Advisory Service 
Unlimited Consultation 
Diploma Recognized 
by Industry 

EVERYTHING YOU 
NEED FOR SUCCESS 

N.T.S. IS NOT JUST A 

MAILING ADDRESS ON A COUPON 
N.T.S. is a real school ... a world famous 

t-aining center since 1905. Thousands of men 
from all over the world come to train in our shops, 

labs, studios and classrooms. 
You learn quickly and easily the N.T.S. Shop- Tested 

way. You get lessons, manuals, job projects, personal 
consultation from instructors as you progress. You build 3 

Short-Waje, Long -Wave Superhet Receiver plus a large screen 
TV set from the ground up with parts we send you at no additional 

cost. You also get a Professional Multitester for your practical 
job projects. The Multitester will become one of your most valuable 
instruments in spare time work while training, and afterwards, toc. 

Mary stucents pay for their entire tuition with spare time wort. 
You can, too ... we show you how. 

SEND FOR INFORMATION NOW ... TODAY! 
IT COSTS YOU NOTHING TO INVESTIGATE 

TRAIN AT HOME IN YOUR 

SPARE T_ME . . . AT YOUR OWN PACE! 

RESIDENT TRAINING AT LOS ANGELES 
If you wish to take your Electronics -TV- 
Radio training in our famous Resideit 
School in Los Angeles - the oldest and 
largest school of its kind in the world - 
write for special Resident School cata- 
log and information, or check special 
box In coupon. 

MAIL COUPON NOW FOR 

FREE BOOK 
at ACTUAL LESSON 

ACCREDI-ED 
MEMBER 

No 
obligation. 

No 
salesman 
will call. 

Ater you graduate you can open your 
own TV -Radio repair business or 

go into high paying jobs like these: 
communications Technicians, Hi -Fi, 

Stereo and Sound Recording 
Specialists, TV -Radio Broadcasting 

Technician. Technician in 
Computers & Missiles, Electronics 

Field Technician, Specialist 
in Micro -Waves and 

Servomechanisms, Expert 
Trouble Shooter, All -Phase 

Master Technician, 
TV -Radio Sales, Service 

and Repair. 

NATIONAL kW SCHOOLS (, 
WORLD WIDE TRAINING SINCE 1905 

ACTUAL LESSON 

NATIONAL EtHHirc SCHOOLS 
WORLD -WIDE T WINING SINCE 1905 

4000 SO. FIGUEROA ST., IOS ANGELIS 3.', CALIF., U. S. A. 

JANUARY, I962 

i 

Name 

I Address 

Mail Now To 
NatimoI Technical Schools, Dept. RG -I2 
4000 S Figaeroa St., Los Angeles 37, Calif. 
Pleaie rush FREE Electronics- TV -Radio 
"Opporturity" Book and Actual Lesson. 

Age- 

I 
f City Zone State 

C Chest hew it interested ONLY in Resident Training at Les Angeles. 

VETERANS: î,ve date of discharge 

` 

11 

5 
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Electronic Highlights 
Satellite summary as of Nov. I shows 

That the US has launched 55 satellites and still 
has 31 in orbit around the earth and two in a 

solar orbit. Twelve of these are still transmit- 
ting. The Soviet Union has launched a total of 
16 satellites. Thirteen are still in orbit around 
the earth and two are in a solar orbit. All 
are crammed with various types of electronic 
gear ranging from ordinary radio transmitters, 
receivers and repeaters to TV cameras, solar 
cells, radiation detectors and propagation 
measuring instruments. 

Back on earth there has been a surge in 
transistorized CB transceivers. Pocket units 
with a range of up to I mile fall within the 
FCC low -power rules and can be used without 
an FCC license. FM multiplexing has pu+ 

JANUARY 
Electric Anesthetic. A 700 -cycle signal ap- 

plied to patient's temples renders him unconscious 
in less than a minute. When current is removed, 
patient awakens. There are no known aftereffects. 
Complete system costs only $150. (March, page 6.) 

TV Classroom in the Sky. Educational TV 
programs are broadcast over a six -state area from 
two planes packed with TV transmitting gear. They 
fly at an altitude of 23,000 feet. (March, page 12.) 

Magnetic Waveguides Around Earth. Scien- 
tists have discovered "ducts" in space around the 
earth that bend radar beams, channelling them in 
a circular path. They come back to earth thousands 
of miles from the transmitter site. The ducts follow 
lines of the earth's magnetic field. (April, page 8.) 

FEBRUARY 
Entertainment Wall. Deluxe apartments in 

Chicago come equipped with a living -room wall 
filled with AM and FM radio, stereo hi -fi and 41/2 x 
6 -foot projection TV. The rental fee will also be 
deluxe. (April, page 18.) 

Hi -Speed X -Rays. Pulsed X -ray system cuts 
exposure time to as little as I microsecond. Pulse 
system delivers a 20- megawatt electron beam focused 
on X -ray tube target. (April, page 18.) 

5- Gigacycle Transistor. Even uhf is not safe 
from transistors. MADT prototype with 14 -db gain 
at 1,000 mc has been made to oscillate at 5 giga- 
cycles (5,000 mc). (May, page 14.) 

MARCH 
Dark Heater Tube. Operates at 20% cooler 

temperature than equivalent types with standard 
heater. New type is expected to reduce effects of ac 
leakage and hum and cut down on heater- cathode 
shorts. (May, page 6.) 

Circuit Size Cut 90 %. New manufacturing 
techniques combining deposited film and sputtering 
processes produce a microminiature circuit that looks 
like an ordinary transistor (except for the number 
of leads). Unit actually contains 4 transistors and 2 
resistors. (June, page 6.) 

Uhf Ultrasonics. New piezoelectric semi- 
conductor operates at frequencies up to and beyond 
10,000 mc. Made of a gallium arsenide semiconductor 
base with an extremely thin metal film deposited on 
it. (June, page 8.) 

APRIL 
Wireless Power. Amplitron tube which can 

deliver more than 1,000 kw of rf power at microwave 
frequencies may lead to transmission of electric 
power by radio. Antenna systems for minimum loss 
and economics of generating power for transmission 
are still problems. (June, page 12.) 

MAY 
Living Batteries. New source of electric 

power is a fuel cell that uses living bacteria. Such 
cells are said to offer the possibility of greater 
power conversion rates than existing types. Also, 
living batteries do not depend on high temperatures 

o) 
pressures needed by existing types. (August, page 

FM Portables Banned from Planes. Radia- 
tion from these receivers was proved to interfere 

6 

of 1961 

stereo broadcasts into thousands of homes 
across the US. Only a handful of stations are 
now broadcasting, but their number is ex- 
pected to multiply rapidly. 

Some new apartment houses and homes 
have closed- circuit TV for seeing who is at the 
front door. 

Transistor use is ever growing, threaten- 
ing tubes. Latest word is that two manufac- 
turers are closing down tube operations, will 
produce only transistors in the future. 

Color TV took an upswing with color 
manufacturers getting out of the red for the 
first time. Field is also getting competitive 
with introduction of Zenith color receiver. A 
Japanese import using an RCA color picture 
tube also appeared. 

with instruments. In FAA tests of many types of elec- 
tronic devices, only FM receivers were found to be a 
potential cause of trouble. (August, page 6.) 

JUNE 
FM Stereo on the Air. Following final FCC 

ruling authorizing FM stereo transmission, Zenith and 
G -E put FM stereo broadcasts on the air. By end 
of the year about 15 stations were broadcasting. All 
use FCC -approved system which combines methods 
developed by G -E and Zenith. (June, page 6.) 

Ephi to Track Tornadoes. Special three - 
antenna receiving system picks up static disturbances 
from storm centers. Triangulation pinpoints location, 
enables observers to track storm with extreme ac- 
curacy. (July, page 6.) 

JULY 
New Color CRT. From England comes word 

of a new kind of color TV picture tube -a 4 -inch 
cylinder surrounded by a lens arrangement that 
rotates at about 1,000 rpm. Image produced by the 
experimental arrangement is projected on a mirror 
for viewing. (October, page 6.) 

Solid -State IFT. Ceramic coupling unit re- 
places if transformers in transistor radios and 
could reduce price of these receivers. The device has 
three leads and consists of two discs of a modified 
zirconate compound. (September, page 8.) 

AUGUST 
Electronics and Miss Universe. They were 

one and the same this year as German electronic 
engineer Marlene Schmidt was crowned Miss Universe 
in Florida. Some called her electronics' answer to 
Marilyn Monroe. (September, page 6.) 

Medical Electronics C tion. Devices 
from radio pills for telemetering data from the stom- 
ach to computers capable of analyzing and identify- 
ing 800 diseases were shown. Vladimir B. Zworykin 
presided at the conference. (October, page 13.) 

SEPTEMBER 
Diamond Semiconductors. These are made 

in the laboratory from a mixture of graphite and 
catalyst to which impurities such as boron, beryllium 
or aluminum are added to give the crystal semicon- 
ductor properties. To date only p -type crystals have 
been made. Experiments are continuing to develop 
n -type materials. (November, page 6.) 

Ion -Engine Space Drive. Operating engine 
has been tested in vacuum chamber. It uses a cesium 
propellent diffused through a hot tungsten element 
and then through a system of electrodes which ac- 
celerates the ions to a very high exhaust velocity. 
Device cannot be used in an atmosphere, but 
should make excellent space drive. (December, page 
6.) 

OCTOBER 
Communications Belt Around Earth. Highly 

controversial experiment placed 350 million tiny 
copper hairs into orbit 2,100 miles above earth. They 
are expected to form a temporary belt which can 
be used to reflect radio signals for long range 
communications. If successful, larger -scale experi- 
ments may be attempted. (December, page 10.) 

Pay TV in Arrears? 
The experimental pay -TV sys- 

tem in Toronto's suburb Etibicoke 
was stated to be losing $11,000 a 
week after nearly 2 years of oper- 
ation. The statement was made by 
director Norman Robertson of Fa- 
mous Players Canadian, as he re- 
signed a directorship he had held 20 
years. He accused Paramount Pic- 
tures of "milking" its subsidiary Fa- 
mous Players Canadian while bar- 
raging the public with "laudatory 
press releases about what is happen- 
ing in Etibicoke." 

A Paramount spokesman in 
New York, repudiating Robertson's 
claims, pointed out that the experi- 
ment was never designed to make 
money. Also, losses amounted to $3,- 
500 a week not the $11,000 charged. 

Satellites for Home TV's? 
Nuclear power could be used 

aboard television satellites to provide 
enough power to broadcast direct to 
home -style TV receivers over a large 
part of the earth, according to a 
recent study by RCA. Presently 
planned satellites are designed to 
beam low -power signals to highly 
sensitive relay stations on earth, 
where they could be stepped up to 
higher power and would be rebroad- 
cast from local TV stations. Under 
the proposed plan, a transmitter on 
a satellite could broadcast direct to 
all home receivers in an area as 
large as Europe or the United States. 

The reactor powering the TV 
transmitters would also be used to 
drive an electric propulsion system 
that would help get the satellite into 
space and bring it a 22,300 -mile -high 
orbit. At that altitude it would re- 
volve around the earth once daily 
and could, therefore, be made to re- 
main over one spot. The antenna 
would of course be kept directed at 
the earth. Such a satellite, said Dr. 
Korman of RCA's Advanced Military 
Systems Office, could be developed 
for less than $100 million, which he 

(Continued on page 10) 
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Now! Work Over 

30 ̂  PRACTICAL PRACTICAL 

PROJECTS with these 

PARTS AT HOME! 

to help You learn 

LECTRON 

' ` ., 
t * *1:411P_.. \ t` eej+r i 

ass s ( 4 gr 
* 

* 
, 

RADIO -TELEVISION - RADAR 
NOW . . . at home in your spare time you can get the very kind of 
training and subsequent Employment Service you need to get started 
toward real earnings in one of today's brightest opportunity fields - 
TELEVISION- RADIO -ELECTRONICS. Now that Electronics is entering so 

mcny new fields, here is a chance of a lifetime to prepare to cash in 
on its remarkable growth. 
De ill Tech's amazingly practical home method enables you to set up 
your own HOME LABORATORY. You spend minimum time to get maxi- 
mum knowledge from over 300 practical projects, using the same type 
of basic equipment used in our modern Chicago and Toronto Train- 
ing Centers ! 

DeVry Tech Provides EVERYTHING YOU NEED . . . 

-to help you master TV- ELECTRONICS. In addition to the home laboro- 
tory and easy -to -read lessons, you even use HOME MOVIES -an ex- 
clusive DeVry Tech series. You watch hidden actions ... see electrons 
on the march. Movies help you to learn faster ... easier ... better. 

EARN WHILE YOU LEARN 

DeVry Tech's practical training helps you toward 
spare time ncome servicing Radio and Television 
sets. 

LABORATORY TRAINING 

Full time day and evening straining programs in our 
7- modern Chic sgo and Toronto 

Laboratories are also avail- 
able. MAIL COUPON TODAY 
for facts. 

EFFECTIVE 
EMPLOYMENT SERVICE 

Get the same Employment Service 
that has helped so many DeVry Tech 
graduates get started in this fast - 
growing field. 

"One or North America's Foremost Electronics iraining Centers" 

Accredited Member 
1 

i 
_ of National Home 

Study Council 

I ! 

NEW! 

ALL NEW! 
Shown above is the valuable new 
combination lacilloscope and volt- 
meter which DeVry Tech men build 
during their training 

Elild and keep tis BIO 
Eellry Engineered Ty set - 
easily converted te U.H.F. 
(DeVry offers anothe- home 
\ training, but witlout 

the TV set.; 

I 
Electronics in 

PACE TRAVEL 

D eVRY NSTITIUTE 
CHICAGO 41, ILLINOIS 

TV -Radio Broalcast Technician 
Color TV Specia ist 

Radar Operator Airline Radio Man 
Missile Electronic Te:hnician 

Laboratory Technician 
Computer Specialist 

Your Own Sales & Service Shop 

... PLUS IV INY OTHERS 

MAIL COUPON TODAY! 
DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, III., Dept. RE -lS 

Please give me your FREE booklet, "Electronics in Space Travel," 
and tell me how I may prepare to enter one or more branches of Elec- 

tronics. 

Name Age 
PLEASE PRINT 

Street Apt. 

City 

2045 

Zone State 

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

JANUARY, 1962 
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*TRIPLE TREAT SPECIAL 

YOU GET 
ALL THIS WITH 

NEW TARZIAN STEREO TAPE OFFER 
ONE FULL HOUR 

OF PRE - RECORDED 
4 -TRACK STEREO 

MUSICAL ENTERTAINMENT 

Silk Satin and Strings 
Jalousie 

Laura 

Falling in Love 

From This Moment On 

Holiday for Strings 
Sleepy Lagoon 

It's All Right With Me 

Stella by Starlight 
Out of My Dreams 

El Choclo 

Blues in The Night 
Jazz Pizzicato 

Gigi 

Title Song 

Waltz at Maxim's 
Thank Heaven for Little Girls 

The Parisians 

I Remember It Well 

The Night They Invented Champagne 
Reprise: Gigi 

My Fair Lady 

On the Street Where You Live 
I've Grown Accustomed to Her Face 

With a Little Bit of Luck 
I Could Have Danced All Night 

The Rain in Spain 
Wouldn't It Be Loverly 

Show Me 

8 

* Original Broadway arrangements of 13 top tunes from both "Gigi" 
and "My Fair Lady," re- creating the sparkle of opening night for 
thirty entertaining minutes 

* PLUS "Silk Satin and Strings," a half -hour of all -time favorites 
including "Blues in the Night," "Holiday for Strings," and ten more 
memorable melodies...two current catalog albums (Concertapes No. 
4T -4001, $7.95, and No. 4T -3006, $6.95) combined on one hour -long 
Tarzian Tape to give you a $14.90 value 

* PLUS a full 7 -inch reel of blank Tarzian Tape, factory -sealed in 
protective plastic and quality -guaranteed. 

This entire "Triple Treat" package is now available at leading tape 
dealers for only the price of two reels of blank Tarzian Tape and $1.49. 

Here is music for pleasurable listening, imaginatively interpreted 
by Caesar Giovannini and the Radiant Velvet Orchestra to true stereo 
sound. It covers the entire range of popular music at its best... from the 
romantic "Falling in Love With Love" to the toe -tapping tempo of 
"The Night They Invented Champagne." This is current catalog music, 
available now at a price far below the retail cost -and combined on one 
professional -quality Tarzian Tape to provide a full hour of musical 
entertainment. 

As you listen, your ears will detect a wide frequency response and 
dynamic range; a smoothness and clarity of sound unusual even in high - 
fidelity stereo tapes. That's when you should unwrap the blank reel 
of Tarzian Tape. Use this tape to record a special FM program, or 
several favorite records. We'll bet that the playback will reveal the same 
depth and realism that you enjoyed on the studio -produced tape. 

Hard to believe? That's exactly why we are making this special offer. 
More surely than anything we can say, your ears can prove to you that 
Tarzian Tape does indeed make possible a new fidelity in sound 
reproduction, in your home as in the professional studio. 

Try it. Visit your favorite tape dealer today and get your "Triple 
Treat" package from Tarzian. 

SARKES TARZIAN, INC. 
World's Leading Manufacturers of TV and FM Tuners :Closed Circuit TV Systems Broadcast 
Equipment Air Trimmers FM Radios Magnetic Recording Tape Semiconductor Devices 

MAGNETIC TAPE DIVISION BLOOMINGTON, INDIANA 
Export: Ad Aurlema, Inc., N. r. In Canada, Cross Canada Electronics, Waterloo,Ont. 
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exclusive in PHOTOFACI 
the world's finest 
electronic service data 

famous Howard W. Sams ALIGNMENT SYSTEM and PARTS GUIDE! 

speedy shortcuts to simplify servicing...to eliminate guesswork... 
to save you valuable hours each day for greater profits... 

Time -Saving ALIGNMENT SYSTEM 

OVERALL VIDEO IF RESPONSE CHECK 

Connect the negative lead of a 6 volt 
Connect Vert Amp. of scope thru 47 

ylas supply o point ®. Poe!':: 
K to point ( . Low side to c.:` 

SWEEP 
GENERATOR 
FREQUENCY 

45. OMC 
(IOMC Swp.) 

MARKER 
GENERATOR 
FREQUENCY 

ADJUST REMARKS 

42. 5MC 
45. 75MC 

42. 5MC 
45. OMC 
45. 75MC 

AS and 
Mixer 
Plate 
Coil 

Adjust for maximum gain and :' 
response similar to Fig. I 
shown. 

Al, A2, 
AS 

Check for response similar t 
necessary, retouch Al, A2, I 

response. ,. 

1. Complete ALIGNMENT INSTRUCTIONS 
are presented in an easy -to- follow, standard- 
ized form. All procedures have actually been 
performed and verified in the PHOTOFACT 
analysis lab. Tells you what to adjust, how 
to connect equipment, and how to perform 
the alignment. 

Tell -All PA 

42.5 _ r 4575 

75s s 

-7-- 

42.5 
90% 

401. I 15r. 

f IG.1 F IG.2 

45.0 

45.75 

2.Detailed response curves show you where 
alignment markers should appear for proper 
frequency response. Response curves are 
developed from actual scope measurements 
made during lab processing. For convenient 
use, actual frequencies and markers are 
shown on response curve. 

TRANSFORMERS (SWEEP CI', 
IIPIACEMENt DATA 

ITEM 
OSE OLYMPIC 

l 

5,enco. th,! 
N. Pall No PAst No Call No PAC 

T1 Vert. Output TR- 257e1.1 
Ta Yoke Hurts. II.CHS 

(lei Vert. IOMN 
CL -35W4 MOF -62 L DY -MA L Y -l4 

Rev Cuver And 
Centering Device 

Tl Norte. Output TR -31663 NvO431 NO713 ELY 

I. Use original rear cover and centering timid., yoke damping network II 

Z Rill.. new mounting bottle). l' Fi ovest revelers top 

HORIZONTAL OUTPUT TRANSFORMER -COP. 

elltVkM 

nowN 
(eMllAlpn 

Men, 
Reploumen, 
CenneeA.n. 

Replorelnen, 
Coanaennn. 

TFOd.na 
Replareme 
CC .,e00^ 

.ev 
v>., 

'UT 

SA 

e 

1. A complete PARTS GUIDE is available 
for each model. Parts List item numbers tie 
in with schematic and photos. Original set 
manufacturer's part numbers are shown, as 
well as a choice of replacement part numbers. 
Parts connection data is given to eliminate 
guesswork. The exclusive time -saving Alignment System and tell -all Parts Guide are just two of dozens 

of great features in PHOTOFACT for fastest, easiest, most profitable servicing. 
See your Sams Distributor for full details on an Easy Buy Library or Standing Order subscription t 

lIK )W 

RIO 
c VN 

1.70 

100 
14 n 

7)n 

2.10 

I Chi .oil 

T14DDY 

7 213v 

600Sí 
SOURCE 

TO PICTURE nil 
IN ANODf 

114.StY-17 50-0 

!SIN 

o 

2. 

h 

.5 

.6 

.7 

.E 

3. Test equipment connections (test -points) 
and adjustment sequences given in the 
Alginment Instructions are clearly coded 
to the famous Sams Standard Notation 
Schematic and photos for quick, easy 
identification. 

TERM VIEW 

NORIZ OUTPUT' 

TRANS Ti Ì. 

2.The Standard Notation Schematic identi- 
fies components and values, shows terminal 
numbers and layouts, color codes, and re- 
sistance of coil windings -ail invaluable helps 
in localizing trouble quickly. 

3. All Items on Parts List are keyed to and 
clearly identified on chassis photos and 
Standard Notation Schematic for easy cross - 
reference. 

BONUS 20- LESSON COURSE 

Beginning This Month in PHOTOFACT! 
SECOND -CLASS RADIOTELEPHONE LICENSE COURSE 
Take advantage of this special bonus offer 
Course! Will help you pass the exam for an FCC 
License, so you can upgrade your career in elec- 
tronics and become an expert in communications. 
Course begins this month (in Photofact Set No. 
561) as a bonus to PHOTOFACT subscribers. 
Be sure your Sams Distributor has your Photo - 
fact Standing Order subscription! 

JANUARY, 1962 

f 

HOWARD W. SAMS & CO., INC. 
I Howard W. Sams & Co., Inc., Dept. 6 -A2 
i 1720 E. 38th St., Indianapolis 6, Ind. 

I Please enter my subscription to Photofact. 

My Distributor is. 

Send FREE Photofact Cumulative Index 
Send Details on: Easy Buy Plan ''Peet" Program 

Shop Name 

Attn t 

Address 

i 
J 
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How inert 
gas bubbles 
here... 

...give you 
up to 35% greater 
signal strength 
here 
When you use Amphenol Polyfoam® coaxial cable, you 

consistently increase signal strength up to 35 % over ordi- 

narily used RG -/U cable. The secret? It's in the new Poly- 

foam dielectric material -a cellular polyethylene that uses 

inert gas as the expanding agent to form tiny, completely 

enclosed cells in the polyethylene. It gives you a dielectric 

constant of 1.50 as compared with 2.26 for solid polyethyl- 

ene -for lower attenuation and minimum capacitance. 

That's not all! With Polyfoam cable, you still utilize 

minimum diameters. Matter of fact, Polyfoam cable actu- 

ally weighs less than standard RG cables. 

You're ahead all these ways -and at surprisingly low 

additional cost -when you use genuine Amphenol Poly- 

foam for your coaxial cable requirements. See your author- 

ized Amphenol Distributor. If you don't know who he is, 

write to Amphenol Distributor Division, 2875 S. 25th 

Avenue, Broadview, Illinois, or call COlumbus 1 -2020. 

Distributor Division /Amphenol -Borg Electronics Corporation 
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(Continued from page 6) 
called "a modest sum when compared 
with the multibillion dollar space 
program now under way." 

New Flat Picture Tube? 
According to a report in TV 

Digest, the Navy is expected to issue 
-some time early next spring -a 
progress report on a flat nonvac- 
uum -tube electroluminescent panel 
that can achieve better definition 
and brightness than a television pic- 
ture tube. The new display panel, it 
is stated, could be adapted to pic- 
ture-on- the -wall TV. 

The new display device is being 
developed for the Navy by Lear, Inc. 
It is intended for use as an aircraft 
readout display that can be mounted 
on the windshield of the plane. The 
most important weakness uncovered 
so far, from the standpoint of the 
TV viewer, is that the new picture - 
on- the -wall "tube" alone would cost 
far more than the price of a complete 
present -day TV receiver. 

IRE -AIEE to Unite? 
The Boards of Directors of 

both the Institute of Radio Engi- 
neers and the American Institute of 
Electrical Engineers have voted 
unanimously to consider consolida- 
tion. The action took the form of 
resolutions stating in effect that the 
directors of both societies "have 
deemed it advisable to move actively 
toward consolidation of the activities 
of both organizations" and to ap- 
point members of a joint committee 
to study the problems involved and 
report back. The committee consists 
of four members of each group. 

The united society would be 
the largest engineering group in the 
world. IRE now has 91,000 members, 
including 17,000 students. Member- 
ship of AIEE is 66,000, including 
11,000 students. There is some over- 
lapping; 6,000 engineers are mem- 
bers of both societies. 

Sentiment in both societies was 
pretty well summed up by Patrick 
E. Haggerty, president -elect of IRE, 
who said, "There are not two kinds 
of electrons; why should there be 
two societies to deal with that very 
same electron ?" 

Scientists Learn Why Worm Turns 
The earth's magnetic field dic- 

tates the way the proverbial worm 
turns, according to Dr. Frank A. 
Brown of Northwestern University. 
He made this report at a conference 
on high magnetic fields sponsored 
by the Air Force office of scientific 
research at MIT. 

In experiments with the flat- 
worm Dugesia, the worms were 
oriented in the earth's magnetic field 
and a barrier to their motion set up. 
In the winter months, Dr. Brown 
observed, the worms turned to the 
right in the fortnight of the full 
moon and to the left in the fortnight 
of the new moon. In the spring they 
turned in the opposite direction -to 

(Continued on page 16) 
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365 Days From NowYour Future 
In Electronics Can Be Assured 

Join the Men Who Have Moved UP Through 
Cleveland Institute's Accredited Training Program 
What You Already Know About Electronics . . . 

Radio ... Television PLUS additional knowledge in 
modern electronic applications ... advanced theory 
... slide rule math -will qualify you for the thou- 
sands of unfilled jobs open to advanced technicians 
and engineering assistants. 

Respond to Your Natural Desire to Learn 
More About . . . 

Basic Math Color TV Industrial Electronics 
Radio Telemetry A.C. Circuit Analysis Radar 
Advanced Measuring Techniques Instrumentation 

Pulse Circuitry Automation Computers 
Semiconductors 
. . . all covered in the Master Course in 
Electronics. 

Resolve Now to Im- 
prove Your Future 
in the Next 12 
Months. Start To- 
day by Sending for 
our free booklet ... "mm` 

"A Successful Plan for Electronics 'Training ". 
See for Yourself How Cleveland Institute 
prepares you to successfully pass the FCC 
Commercial Examination and assures you of 
a more profitable future in electronics. 

:loo...00... z,.,e,n. 

....0(.111, 

wY. .... Yours To Keep -Free! 
This Handy Pocket Guide. Conver- 
sion factors, formulas, tables and color 
codes at your fingertips. Yours with- 
out obligation, simply for responding 
NOW to this opportunity to improve 
your future. 

Cleveland 
Institute of 
Electronics 
1776 E. 17th St., Desk RE -61 B, Cleveland 14, Ohio 

Accredited by the Accrediting Commission 
of the National Home Study Council 
(An Accrediting Commission Approved by 
the U. S. Office of Education.) 

Men who are trained in electron- 
ics are the men who can qualify 
successfully for a First -class FCC 
License (Commercial) with a radar 
endorsement; and men who hold 
this license are in demand for 
better jobs TODAY ... and will 
be in demand TOMORROW. 

Carl E. Smith, E.E. 
Chairman of the Board, 

Cleveland Institute 

Your Passport to a Brighter Future ... Your FCC 

Commercial License ... or your money back. 

Completion of the Master Course will prepare you for 
a First - Class Commercial Radio Telephone License 
with a Radar Endorsement. Should you fail to pass 
the FCC examination for this license after successfully 
completing the Master Course, you will receive a full 
refund of all tuition payments. This guarantee is valid 
for the entire duration of your enrollment agreement. 

EMIMID302CAMMMOZIOMMOZMIT802 
14 I want to know more about your electronics home 

study training program. Please send me your free 
booklet described above plus your handy pocket 
Electronics Data Guide. I understand there is no 
obligation. I have had training or experience in 

° electronics as indicated. 

Mail Coupon To 

Cleveland Institute of Electronics 
1776 E. 17th St., Desk RE -61 B, Cleveland 14, Ohio 

Military Amateur Radio 
Radio -TV Servicing Broadcasting 
Manufacturing Home Experimenting 
Communications Other 

I'm now working in 

I want to know about the following area of electronics 

(please print) 
Name Age 

Address 
City Zone State 
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AUTHENTIC! COMPLETE! MODERN! 

DOWN -TO -EARTH TRAINING 
THAT HELPS YOU REPAIR ANY 
TV OR RADIO SET EVER MADE! 

OYou can repair ANY radio, TV or 
other electronic equipment lots easier, faster 
and better when you're fully familiar with 
its circuits and know just why and how each 
one works ... and that's exactly the kind of 
specialized training you get in Ghirardi's 
669 -page Radio & TV CIRCUITRY AND 
OPERATION training guide. It gives a 

Let these two famous training books teach you 
to handle all types of AM, FM and TV service 
jobs by approved professional methods -and 
watch your efficiency and earnings soar! Almost 
1500 pages and over 800 clear pictures and dia- 
grams explain EVERY troubleshooting and re- 
pair operation as clearly as A -B -C. No needless 
mathematics. No involved theory. You get 
straight- from -the -shoulder training of the type 
that teaches you to do the best work in the 
shortest time ! 

SAVE $2.00! 
Make your service library complete! Get both 
these famous Ghirardi books at a saving of $2.00 
under the regular price. See MONEY -SAVING 
COMBINATION OFFER in coupon. 

Complete Training in MODERN CIRCUITS 
complete understanding of basic modern 
circuits, then shows what troubles to look 
for and how to eliminate needless testing and 
guesswork in servicing them. Throughout, 
it gives you the above average training that 
takes the headaches out of troubleshooting 
and fits you for the best -paid servicing jobs. 
417 clear illustrations. Price $9.00 separately. 

OComplete guide to PROFESSIONAL SERVICE METHODS 
Radio & TV TROUBLESHOOT- better methods and shortcuts ; or to find ING AND REPAIR is a complete 822- fast answers to problems. You learn trouble- 

shooting of all types from "static" tests to 
dynamic signal tracing methods. Step -by- 
step charts demonstrate exactly what to 
look for. A big television section is a down - 
to -earth guide to all TV service procedures. 
Price $10.00 separately. 

page guide to professional service methods ... the kind that help you handle jobs faster, 
more profitably. For beginners, this giant 
book with its 417 clear illustrations is an 
easily understood course in locating troubles 
fast and fixing them right. For experienced 
servicemen, it is an ideal way to develop 

CASH IN ON APPLIANCE REPAIRS! 

ONLY 
$6.75 

FOR THE 
COMPLETE 
TRAINING 

cleaners; 
warmers; 

Save on repair bills! Earn in spare time! 
When you consider the prices charged for electrical appli- 
ance repairs these days you'll quickly recognize the tremen- 
dous money -making opportunities open to trained men in 
this literally tremendous field! 

At only a small fraction of prices charged for mail -order 
training courses, this 370 -page, low cost book teaches you 
step -by -step how to repair practically any home electrical 
appliance. Troubleshooting charts help you locate faults 
quickly. Book even explains how to make your own in- 
expensive test tools and trains you in modern appliance 
refinishing methods. Includes specific service details on: 
Std. & automatic washers; ironers; toasters; ranges; 

misers; hotplates; razors; clocks; motors; water heaters; bottle 
waffle irons, and many more. Price $6.75. 

FIX OLD RADIOS FAST! Without Useless Testing! 
Only guide of its 

Just look up the how- to -do -it data 
on that old radio! 

Four times out of 5, this giant, 
3 %- pound, 744 -page Ghirardi 
RADIO TROUBLESHOOTER'S 
HANDBOOK tells what is likely 
to be causing the trouble . . 

shows how to fix it. No useless 
testing. Covers every model made 
by 202 mfrs. from 1925 to 1942. 
The only guide of its kind still in 

kind still in print 
print. Cuts service time in half ! 

Includes common trouble symp- 
toms and their remedies for over 
4,800 models of old home, auto 
radios and record changers. Air- 
line, Apex, Arvin, Atwater Kent, 
Belmont, Bosch, Brunswick, Clar- 
ion, Crosley, Emerson, Fada, G -E, 
Kolster, Majestic, Motorola, Phil - 
co, Pilot, RCA, Silvertone, Spar - 
ton, Stromberg and dozens more. 
Price $10.00. 
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LEARN ELECTRIC 

MOTOR REPAIR! 

Handle ANY job 
from minor re- 
pairs to com- 
plete rewinding 

It pays to train for 
something differ- 
ent! ELECTRIC 
MOTOR REPAIR 
is a complete guide 
that helps you cash 
in on this growing 
field. Shows how to 
handle all repair 

jobs (including complete 
rewinding) on practically 
ANY AC or DC motor 
or generator in common 
use - from fractional 
horsepower to giant in- 
dustrial motors. Special 
duo-spiral binding brings 
text and related how-to - 

do-it diagrams side by side so that you 
learn fast, easily and right. It's the ideal 
book whether you want to train for a 
good -pay motor repair job or simply want 
to fix motors as a sideline or hobby ! 560 
pages ; over 900 pictures. Price $9.25. 

SHORT CUTS TO TV 

REPAIRS! 
Eliminate 

needless testing! 

Just turn the dial 
of the pocket -size 

PIX -O -FIX TROUBLE FINDER 
GUIDE! When the picture in the PIX -O- 
FIX window matches the image on the TV 
screen -presto !- you've got your clue. 
PIX -O -FIX shows the likely causes of the 
trouble- indicates the receiver section in- 
volved -then gives clear repair instruc- 
tions. Two PIX -O -FIX units Nos. 1 and 
2 cover 48 different TV troubles. To- 
gether, they're a comprehensive guide to 
quick "picture analysis" servicing of any 
TV. Price only $3.95 for the two. 

DIGITAL COUNTERS & 
COMPUTERS 
A good working knowl- 
edge of electronic compu- 
ters may not be as compli- 
cated as you think -and 
this new 248 -page book 
proves it ! Written for 
technicians, students and 
experimenters it explains 
computer theory, design, 
application and output in- 
terpretation in readily un- 
derstandable terms. In- 
cludes details on number systems; binary 
counters ; readout indicators and special 
counter tubes ; decade counters ; storage 
devices ; logic circuits; computer applica- 
tions ; digital -to- analog and analog -to -digi- 
tal conversion and many others. By ex- 
plaining basic circuit configurations, DIGI- 
TAL COUNTERS AND COMPUTERS 
by E. Bukstein quickly breaks down com- 
puter "mysteries" and starts you on a clear 
understanding of one of the "hottest" sub- 
jects in Electronics today. Fully illustrated. 
Price $8.75. 
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SPECIALIZED TRAINING GUIDES! 
Complete, Easy -to- Understand! 

Each of these famous books is the 
equivalent of a complete training 
course in its subject -written for fast, 
easy understanding -and priced far 
less than you might ordinarily expect 
to pay for ,ncit remarkably complete 

and authentic training. Hundreds of 
thousands of copies have been sold for 
home study purposes -because they 
are so clearly written and so remarkably 
complete. 

PRACTICAL TV 
SERVICING 

Guide to ELECTRONIC TEST PROCEDURES! 

It's what you 
know about 

using 
instruments 

that counts! 

Rufus P Turner's 316 -page BASIC ELECTRONIC 
TEST PROCEDURES manual with more than 190 
illustrations, pattern photos and procedure diagrams 
teaches you to test any circuit, equipment or component 
in a fraction of the usual tinge. It is a complete course 
in professional testing techniques! For instance. you 
learn to check for distortion by the 'scope, rejection 
filter, harmonic distortion meter, wave analyzer or oscil 
lator methods. You learn to measure resistance with 
current meter, a voltammeter, voltmeter, ohmmeter, r l 

via the bridge method -and so on. 
Includes Current checks; measuring Power, Capaci 

tance, Resistance, AF, RF Phase, Distortion & Modula 
tion; testing Tubes and Semiconductors; testing Ampli- 
fiers; checking Sensitivity, RF Gain, Fidelity, AVC 
Voltage, etc. Even includes industrial electronic test 
procedures. Price $8.50. 

Here's What You Need to 
'SCOPES Know About 

'Scope experts get 
Men who really know how to 
use oscilloscopes locate troubles 
faster, repair them more accu- 
rately -and this famous manual 
teaches you the methods they 
use. In short, MODERN OS- 
CILLOSCOPES AND THEIR 
USES get right down to earth 
in bringing you the complete 
"know how" of using the handi- 
est, most versatile instrument of 
them all! 

Particular attention is paid to 

NEW! Practical guide to 

SEMICONDUCTORS 

Semiconductor 
Devices 

soot Mr! 

Diodes Transistors 
Thermnistors 

Varistors 
Rectifiers 

Photo cells, etc. 

PLUS 
use, test and 

measurement data 

This down - to - earth, 
278 -page book gives you a good 

working knowledge of 'all commonly used 
semiconductors. It answers your questions. 
It makes semiconductor construction, cir- 
cuit applications and use understandable 
without a lot of highly technical training. 
In short, Rufus P. Turner's SEMICON- 
DUCTOR DEVICES has been specifical- 
ly written for technicians, servicemen and 
experimenters who now find these tiny 
devices so important in their work. Stand- 
ard and special types are explained. Over 
250 illustrations demonstrate semiconduc- 
tor circuitry, operational and construction 
features. Semiconductor test and measure- 
ment methods are described in detail. Price 
$7.50. Use coupon. 

JANUARY, 1962 

the big pay jobs! 
realignment procedures. Every 
detail of testing is explained 
from connecting the 'scope and 
setting its controls to adjusting 
components in the chassis being 
tested. Illustrated instruction, 
teach you to anaylze pattern,. 
Even includes data on quantita- 
tive measurements (as used in 
color TV servicing) and use of 
'scopes in industrial electronics 
and atomic work. 370 illustra- 
tions. Price $8.75. 

JUST 
OUT! 

practiql 

7 
$ 
elrvici g 

loads 

Most complete, 
genuinely helpful 

television training in 
10 years! 

Written by a man who 
has actually done the 
work himself and 
knows how to make 
things clear. this big, 
fully revised book is 
an up -to- the -minute 

guide to modern television 
servicing. Saves experienced men 
of time ! Is a complete training 

course for beginners! 

The "Cream" 
of Modern Service Methods 

-Clearly Explained 
I first, PRACTICAL TELEVISION 
SERVICING by J. R. Johnson ac- 
quaints you with receiver layouts, sec- 
tions and construction. A big trouble- 
shooting section teaches you to pinpoint 
troubles in a minimum of time. Case 
histories on specific service calls demon- 
strate service procedures as clearly as 
A -B -C. Over 40 pages describe critical 
alignment procedures including connect- 
ing and adjusting instruments. Common 
faults in TV circuits are explained sec- 
tion by section. A chapter on color tele- 
vision principles brings you up to date 
in this field. 

448 pages and over 325 illustrations 
help you handle any job by approved 
professional methods -helps you say 
"goodbye" to guesswork on even the 
toughest jobs ! Price $7.95, 

Dept. RE -12, Technical Division, No. 623900 
HOLT, RINEHART & WINSTON, Inc., 
383 Madison Ave., New York 17, N.Y. 

Send books checked for 10 DAY FREE EXAMINATION at prices indicated plus postage SAVE! Send cash 

with order and we pay postage. Same 10 day return pivilege with money promptly refunded. 

MONEY -SAVING SERVICE TRAINING COMBINATION 

Radio d TV Circuitry & Operation: and Radio 3 TV Troubleshooting S Repair, only $17 far both books. 

(Regular price $19 separately -you save S2 00) = 709006. 

Check here fo order Individual Books 

Radio 6. TV Circuitry and Operation 
(4 708214) 
Radio 6. TV Troubleahootin,, and Repair 
(a 708578) 
Electrical Appliance Service Manual 14 708172) 
Radio Troubleshooters' Handbook (4 708297) 
Electric Motor Repair (4708735) 

S 9.00 

10.00 
6.75 

10.00 
9.25 

Digital Counter a Computers (4708131) 
Ix -O -FIX Trouble Finder guides (0 708412) 
Basic Electronic Test rocedures (4708933) . 

Modem Oscilloscopes a Their Uses (4708818) 
Selnieondsctor Devices (4709003)_ ._. 
Practical Television Servicing (4705657) 

S 8.75 
3.95 
8.50 
.75 
7.50 
7.95 

Name 

Address 

City lone State 
(Above offers expire Oct. 15. 1962) 

(OUTSIDE USA - Add 
50s to each book. Cosh 
with order, but money 
refunded it books are 
returned in 10 days.) 
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Two outstanding products by the HIDDEN 

500% 
who plan for your future: 

DIHLM 
Et 

CAPACITORS 

DIFILM 
ORANGE DROP® 

dipped tubular CAPACITORS 

TWO GREAT TUBULARS ... TAKE YOUR CHOICE! 

(+10q Capacitance Tolerance is standard at no extra cost) 

Sprague Difilm Capacitors can't be beat! Dual -dielectric construction 
combines the best features of both Mylar ® polyester film and special 
capacitor tissue. And for additional reliability, Difilm capacitors are 
impregnated with Sprague's HCX®, a solid impregnant which produces a 
rock -hard capacitor section - there's no wax to drip, no oil to leak! 

BLACK BEAUTY Molded Tubulars are actually low -cost versions of the 
famous Sprague high -reliability capacitors used in modern military 
missiles. They're engineered to withstand 105 °C (221 °F) temperatures 
... even in the most humid climates! And their tough, molded phenolic 
cases can't be damaged in handling or soldering. 

ORANGE DROP Dipped Tubulars are the perfect replacement for radial- 
lead capacitors now used by leading manufacturers of TV sets. Leads 
are crimped for neat mounting on printed wiring boards. Extremely 
small in size, they'll fit anywhere, work anywhere. And they're double - 
dipped in epoxy resin for extra protection against moisture. 

The "Hidden 500" are Sprague's 500 experienced researchers who staff the 
largest research organization in the electronic component industry 
and who back up the efforts of some 7,000 Sprague employees working in 14 
manufacturing operations -four at North Adams, Mass.; Bennington and Barre, 
Vt.; Concord and Nashua, N. H.; Lansing, N. C.; Grafton, Wis.; Visalia, Calif.; two 
at Ponce, Puerto Rico; and Milan, Italy. 

SPRAGUE® 
THE MARK OF RELIABILITY 
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The Same School That Originated the RTS BUSINESS PLAN 

A SPECIAL COMPACT COURSE 
COVERING ALL THREE PHASES OF 

LILLY 
The Entire Course Is Made 
Up Of The Following: 

35 LESSONS COVERING BASIC 

AND INTERMEDIATE ELECTRONICS 

9 EQUIPMENT KITS COMPLETE 

WITH TUBES AND BATTERIES 

SOLDERING IRON 

25 LESSONS COVERING THESE 

ADVANCED ELECTRONIC SUBJECTS: 

Thyratron Tubes Semiconductors 
Electronic Symbols and Drawings 
Voltage -Regulators Electronic - 
Timers Control Systems X -Rays 

Photoelectric Devices Dielectric 
Heating Geiger Counters Pulse 

Circuitry Clippers and Limiters 
Multivibrators Electronic Counters 
Radar Magnetic Amplifiers Analog - 

Computers DC Amplifiers Digital 
Computers Storage Systems Input 
and Output Devices Servomechanisms 
Telemetering 

60 EXAMINATIONS 

UNLIMITED CONSULTATION SERVICE 

KIT MANUALS 

DIPLOMA UPON GRADUATION 

AND MUCH MORE . 

RTS' Membership in 

The Association of 

Home Study Schools 

is your assurance of 

Reliability, Integrity and 

Quality of Training. 

BASIC INTERMEDIATE ADVANCED 
DESIGNED FOR THE BUSY MAN OF TODAY 

This is MODERN training for the MODERN man. You'll find no "horse and 

buggy" methods here. Every page of this streamlined course is devoted 

to important Electronics principles and practical projects. You'll be 

amazed how fast you grasp Electronics the RTS way. RTS has combined 

modern THEORY and PRACTICE to make this the finest training program 

of its kind available! 

SATISFIES NOVICE, TECHNICIAN OR HOBBYIST 

Whether you're new to Electronics or an old "pro," chances are you'll 

find this to be the ideal course for you. The novice will appreciate the 

completeness of the training. It starts with the most basic considerations, 

covering each important point thoroughly, yet concisely. The technician 

will enjoy the practical review of fundamentals and profit from the 25 

advanced subjects covered. 

RTS GIVES YOU "TOP MILEAGE" FOR YOUR TRAINING DOLLAR 

The price quoted below buys EVERYTHING - there are no extras to pay 

for. RTS has gone "all out" to give you the best training value in America.. 

Why pay hundreds of dollars for training such as we offer when it's avail- 

able for this LOW PRICE? If you can find a better training bargain ... 
BUY IT! 

CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS 

Some students will complete this course with "Jet- Like" speed but we 

allow up to two years if your circumstances require it. You study at your 

own rate. You are ENCOURAGED but not pushed. You'll find the lessons 

professionally written but easy to understand. LET US SEND YOU ONE OF 

THESE LESSONS ALONG WITH YOUR CAREER BOOKLET SO YOU CAN SEE 

FOR YOURSELF. NO OBLIGATION! 

*TERMS ALSO AVAILABLE 

AS LITTLE AS 
$500 

DOWN 
$500 

PER MONTH 

SAVE TIME - SEND 
$5.00 WITH COUPON 

YOUR FIRST LESSONS AND 

KIT WILL BE RUSHED TO YOU 

THE SAME DAY THEY ARE RECEIVED! 

Rush 
Coupon 

RTS ELECTRONICS DIVISION 

815 E. ROSECRANS AVENUE 

LOS ANGELES 59, CALIFORNIA 

Est. 1922 

DON'T LOSE OUT - FIND OUT! 

NO 
SALESMAN 

WILL 
CALL! 

L 2011 

RTS ELECTRONICS DIVISION,Dept. RE -12 

815 E. ROSECRANS AVENUE LOS ANGELES 59, CALIFORNIA 

Rush me full information by return mail. (Please Print) 

Name Age 

Address 

City Zone State 

ENROLL ME NOW SEND MORE FACTS 

JANUARY, 1962 t5 
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COLOR CODED 

NUIDRI VER SETS 

no fumbling... 

you reach for 

the right one 

every time ! 

No. 17 
HANDY 

BENCH STAND 

7 Most -used sizes-3(6" thru 3-i" 

High carbon steel, polished and plated 

Precision fit case-hardened sockets 

Shockproof plastic handles (UL) 

Large, readable size indexes 

No, 127 
SPACE -SAVING 
WALL RACK (Lockable) 

OTHER SETS, TOO: hollow -shaft or mixed 

PLUS A FULL RANGE OF SEPARATE NUTORIVERS: 
3/32" thru 3/4" - Regular, Stubby, Extra -long, 
Midget (Pocket clip) 

available through leading electronic distributors 

XCELITE, INC. - ORCHARD PARK, N. Y. 
Canada: Charles W. Pointon, Ltd., Toronto, Ont. 

HAND TOOLS 
Quality screwdrivers, nutdrivers, pliers, 

wrenches, service kits, and special purpose tools. 
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(Continued from page 10) 
the right in the 2 weeks of the new 
moon and to the left during the full - 
moon period. In summer they faced 
to the right on new and full moons 
and to the left at each quarter. "The 
kinds of magnetic response described 
for Dugesia appear not to be specific 
for this worm but simply to repre- 
sent a general property of living 
things," Dr. Brown, who has experi- 
mented with other worms, snails and 
the one -celled paramecium, reported. 

Considerable skepticism was 
expressed when Dr. Brown made his 
report. The skeptics were, however, 
challenged by Dr. Otto Schmidt, 
chairman of the session at which the 
paper was presented: "Either ex- 
plain it or explain it away." 

amnnnnnnuvninnnnnminnnn.....1,11.111111111111milinimiumm1111munu.011111111111111nninnnnnnnnmununumnnim 

Calendar of Events 
IRE, AIEE, ASQC and EIA Symposium on Re- 
liability and Quality Control. Jan. 9-11, Statle- 
Hilton Hotel, Washington, D. C. 
ERA Annual Convention, Jan. 23 -27, Hollywood 
Beach Hotel, Fla. 
IRE Winter Convention on Military Electronics, 
Feb. 7 -9, Ambassador Hotel, Los Angeles, Calif. 
Pacific Electronic Trade Show, Feb. 9 -1I, Shrine 
Exposition Hall, Los Angeles, Calif. 
IRE, AIEE International Solid State Circuits 
Conference, Feb. 14-16 Sheraton Hotel and 
University of Pennsylvania, Philadelphia, Pa. 
International Exhibition of Electronic Compo- 
nents, Feb. lb-20, Parc des Expositions, Paris, 
France. 

,1111111111111111111111 111111111111,1,11111111111 11111111111 1, 1 ,1 111.11,11111111 1 1,1111111111 1111 11111,1111111111111,w111111111111,1,,,,11111. 

Peter Jensen Passes 
The co- inventor of our present 

electrodynamic loudspeaker and ori- 
ginator of the line of Jensen speak- 
ers died Oct. 25, 1961, aged 75. 

Jensen was one of the earliest 
of the electronic pioneers and is one 

of the contenders for the title of in- 
ventor of wireless telephony. Work- 
ing with Valdemar Poulsen (inven- 
tor of magnetic recording and the 
Poulsen arc), he transmitted voice 
over the Poulsen wireless equipment 
in the early 1900's. Staying up every 
night to play phonograph records for 
radio operators on ships at sea, he 
became unquestionably the world's 
first disc jockey. 

He came to the United States 
in 1909 to install wireless equipment 
for Poulsen Laboratories. Remaining 
to become an American citizen, he 
worked with another engineer, Ed- 
win L. Pridham to develop what be- 
came the Magnavox dynamic speak- 
er. Later he went to Chicago and be- 
gan to make speakers under the Jen- 
sen name. 

When World War II broke out, 
Jensen resigned from his own corn - 
pany and took a low- salaried post 
with the War Production Board, ob- 
taining sound equipment for the 
Armed Forces. After the war he 
founded Jensen Industries and began 
manufacturing phonograph needles. 

His native Denmark recognized 
his contributions to electronics by 
making him a knight and hanging a 
plaque at his birth place. 

Jensen Industries, now making 
phonograph cartridges and accesso- 
ries as well as needles, is being car- 
ried on by his son Karl. 

How Much Dc Restoration? 
How far should dc restoration 

go in modern TV receivers is a 
question that has been bothering a 
standards committee of the Elec- 
tronic Industries Association, reports 
Television Digest. Dc restoration - 
maintaining the background level - 
once universal in TV receivers, has 
been almost universally omitted dur- 
ing the past several years. While it 
is almost necessary to give true 
blacks and whites, TV viewers have 
grown accustomed to a picture in 
various shades of gray. Now several 
manufacturers have restored it, and 
others plan to do so in new lines 
(see page 50 for more on this). 
The viewer now often finds that his 
new "high- fidelity" set gives him 
more trouble -the brightness and 
contrast controls may have to be 
readjusted when moving from one 
station to another. 

The black -level committee is 
studying a possible recommendation 
for the stabilization of the dc levels. 
Present findings are that from 30% 
to 50% of the do level can be re- 
stored without causing too many 
tuning complications for the user, 
but that 50% to 70% (full black 
level) would give a superior picture. 

First PA System Found 
A loudspeaker setup roughly 

2,000 years old has been found in the 
ruins of a Roman theater at Nora in 
Sardinia. The system consisted of a 
number of earthenware "acoustic 
vases," the best descriptive terms 
that could be applied to them by the 
technical writers of the time. The 
so- called "vases" were each about 
5 feet long and open at both ends. 
They were tapered slightly and had 
a maximum circumference of 31/2 
feet. A number of them were placed 
horizontally in niches cut in the low 
wall that formed the front of the 
raised stage. Thus they acted as 
megaphones, amplifying the voices of 
the actors and directing them toward 
the audience. 

These "vases" had been men- 
tioned by an early writer on acous- 
tics, but none had ever before been 
discovered. Apparently the wealthier 
theaters used bronze, which was not 
able to stand the ravages of time as 
well as the low -cost jobs employed 
by the little theater in Sardinia. END 
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Opt Jobs úa Electronics 
F. C. C. LICENSE - THE KEY TO BETTER JOBS 

An F. C. C. commercial (not amateur) license is your ticket to 
higher pay and more interesting employment. This license is Fed- 
eral Government evidence of your qualifications in electronics. 
Employers are eager to hire licensed technicians. 

WHICH LICENSE FOR WHICH JOB? 
The THIRD CLASS radiotelephone license is of value primarily 

in that it qualifies you to take the second class examination. The 
scope of authority covered by this license is extremely limited. 

The SECOND CLASS radiotelephone license qualifies you to 
install, maintain and operate certain radiotelephone equipment 
but not commercial broadcast station equipment. 

The FIRST CLASS radiotelephone license qualifies you to in- 
stall, maintain and operate every type of commercial radiotele- 
phone equipment including all radio and television stations in the 
United States, its territories and possessions. This is the highest 
class of radiotelephone license available. Many companies which 
employ industrial electronics technicians require this license. 

GRANTHAM TRAINING PREPARES YOU 
The Grantham Communications Electronics Course prepares 

you for a FIRST CLASS F. C. C. license, and it does this by 
TEACHING you electronics. Each point is covered simply and in 
detail, with emphasis on making the subject easy to understand. 
The organization of the subject matter is such that you progress, 
step -by -step, to your specific objective -a first class F. C. C. license. 

CORRESPONDENCE OR RESIDENCE CLASSES 

Grantham training is available by correspondence or in resi- 
dent classes. Either way, you are trained quickly and well. Write, 
or mail the coupon below, to any division of Grantham School of 
Electronics. Our free booklet will be sent to you immediately. 

HERE'S PROOF ... 
that Grantham students prepare for F. C. C. examinations in a 
minimum of time. Here is a list of a few of our recent graduates, 
the class of license they got, and how long it took them: 

Ll, en e Wee ls 
James C. Bailey, 217 Behrerds Ave., Juneau, Alaska 1st 12 

Edward R. Barber, 907 S. Winnifred, Tacoma, Wash 1st 20 

M. A. Dill, Jr., 20 Cherry St., Gardiner, Maine. Ist 12 

Bernhard G. Fokken, Route 2, Canby, Minn Ist 12 

Kenneth F. Foltz, Broad St., Middletown, Md Ist 12 

James C. Greer, Mound City, Kansas Ist 12 

Thomas J. Hoof, 216 S. Franklin St., Allentown, Pa Ist 22 

Clyde C. Morse, 7505 Sharronlee Dr., Mentor, Ohio Ist 12 

Louis W. Pavek, 838 Page St., Berkeley 10, Calif Ist 16 

Wayne Winsauer, 2009 B St., Bellingham, Wash Ist 12 

FOUR SCHOOLS TO SERVE YOU 
To better serve our many students throughout the entire coun- 

try, Grantham School of Electronics maintains four Divisions - 
located in Hollywood, California; Kansas City, Mo.; Seattle, 
Wash.; and Washington, D.C. Grantham offers rapid courses in 
F. C. C. license preparation, either by home study or in resident 
classes. 

Get your First Class Commercial F.C.C. License in 12 weeks by training at 

rantiavn Sc/too/OF ELECTRONICS 

HOLLYWOOD 

CALIF. 

SEATTLE 

WASH. 

I WASHINGTON 

D. C 

1505 N. Western Rye. 

Hollywood 27, Ca if. 

(Phone, HO 7.772') 

408 Marion Street 

Seattle 4, Wash. 

(Phone: MA 2.722') 

KANSAS CITY 

MO. 

JANUARY, 1962 

3123 Gillham Road 

Kansas City 9, No. 

(Phone: JE 1 -632C ) 

82119th Street, N. W. 

Washington 6, D. C. 

(Phone, ST 3.3618) 

r 
3i A__k; 

for FREE Booklet CLIP COUPON and mail 
in envelope or paste on postal card. 

OI 
Z 

INO IOW WWI ME 

To: GRANTHAM SCHOOL OF ELECTRONICS 1 

1505 N. Western 408 Narlon 3123 Gillham Rd. 821 -1916, NW 

Hollywood Seattle Kansas City Washington 

Z I Please send me your free booklet telling how I can get 
á1 my commercial F. C. C. license quickly. I understand there 

1 is no obligation and no salesman will call. 
O 
V Name Age 

J I Address 
QI E City State 

1 

I am interested in: Home Study, Resident Classes 24.A 

IL 

1 

4 

I 
1 

I 

.11 
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\*I!e Utah's 
famous micro -gap 

replacement 
SPEAKERS 

Better response - better sound 
reproduction than original equip- 
ment! Better customer response, 
too, when you install Utah Micro - 
Gap replacement speakers. Sin- 
gle- packed in custom -fitted car- 
tons. Illustrated above: 

A SP69NF 6x9" Oval Inverted 
Auto Speaker B SP12J 12" Round 
Speaker 0 SP4A 4" Square Out- 
door Speaker D SP69G 6x9 "Oval 
Auto Speaker ©SP8NF 71/2" In- 
verted Pin Cushion Speaker. 

Write for illustrated literature 

ivvvvvAAA uhvh 
ELECTRONICS CORP. 

H U N T I N G T O N I N D I A N A 
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C orres p ondence 

LET ME CORRECT MYSELF 
Dear Editor: 

In my "Don't be Afraid of Color 
TV" article in the November 1961 issue 
I made a howler! You do not run the 
contrast control all the way down on the 
older color TV sets! If you do, you 
won't have a picture. 

This statement does apply to the 
later RCA models such as the CTC9, 
CTC10 and CTC11, and the Admiral 
25A6, 25B6, but not to the older CTC4 
and similar chassis. JACK DARR 

MOUNTAINS OUT OF 
MOLEHILLS 

Dear Editor: 
I am surprised that Mr. Crow - 

hurst, in his article "Does FM Stereo 
Follow Its On Theory ?" in the October 
1961 issue can make such a complicated 
thing out of the relatively simple Zenith 
time -switching approach to stereo mul- 
tiplex. He spends a whole column ex- 
plaining what a poor approximation a 
sine wave is for a square wave, a fact 
which has no relation to the theory in 
question. He fails to comment on the 
very strong resemblance between Fig. 1, 
in which a square wave jumps between 
the left and right signals, and Fig. 4, in 
which a sine wave jumps between the 
left and right signals. Yet this close re- 
semblance is the key to the Zenith sys- 
tem. If you take a waveform such as 
Fig. 1 (which can be considered the out- 
put of a time -switching device) and fil- 
ter out all the harmonics of 38 kc above 
the first, the resulting waveform will 
be almost identical to Fig. 4 (his Fig. 
4 represents the signal desired for 
transmission). Adding a small amount 
of L + R to the resulting waveform to 
compensate for the fact that the first - 
harmonic component of a square wave 
has a greater peak -to -peak amplitude 
than the square wave itself (giving an 
apparent increase in L -R subcarrier) 
makes the conversion from Fig. 1 to 
Fig. 4 mathematically perfect. This is 
the complete mathematical explanation 
of the Zenith system, and a very similar 
discussion can explain receiver opera- 
tion using a time -switching function. I 
do not find this approach at all hard to 
understand or visualize. 
Ann Arbor, Mich. JAMES A. SPROWL 

THE AUTHOR REPLIES 
Dear Editor: 

After reading Mr. Sprowl's letter 
twice, I am still not certain whether he 
understands the confusion that the 
mathematical explanation to which he 
refers has caused. What he says is quite 

correct, as anyone who has learned 
Fourier analysis knows. But on the 
basis of this, I have found several en- 
gineers, working on adapter design, ac- 
tually putting in 2 /1r compensation, 
then finding separation lacking and put- 
ting in further compensation which was 
essentially compensating for the fact 
that the 2/5r correction wasn't needed 
in the first place. 

If the adapter circuit uses square - 
wave type switching -as some do-it 
also needs 2 /ir compensation, as at the 
transmitter when this method of modu- 
lation is used. But the use at the adapt- 
er is not because it was used at the 
transmitter. With the specified form of 
transmitted signal, each method is in- 
dependent of the other. If the adapter 
circuit does not use square -wave switch- 
ing, or equivalent, it doesn't need 2 /sr 
compensation. 

If Mr. Sprowl understands this, I 
agree with him it is not difficult. But as 
several engineers apparently did not 
understand this, I concluded it must be 
difficult to some and needed explaining. 
From experience, I have found that peo- 
ple who protest something I explained 
rather carefully was not that difficult, 
later come to me and tell me they have 
discovered the difficulty and that my 
explanation was quite right It may be 
Mr. Sprowl has still not seen the diffi- 
culty. NORMAN H. CROWHURST 
Audio Design Service 
Bayside, N.Y. 

IGNITION- SYSTEM NOTE 
Dean. Editor: 

It might be easier to build an elec- 
tronic ignition system for your car 
(April 1961, page 90) by using a phase 
inverter transistor before the power 
transistor to reduce the contact point 
current, and use the distributors that 
are now in use, one that grounds the 
contact. The basic circuit is shown here 
(Fig. 1), but check with Bosch Co. of 
Germany as they have had an ignition 
system using transistors for quite a 
while. 

Another possible circuit that would 
be compatible with present distributors 
is shown in Fig. 2. It requires a bias 
voltage other than the battery 'n the 
car but could be added to a car without 

IGNITION 
COIL 12 V DC 

CONTACT 
POINTS 

Fig.I 
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Special Training 
Equipment Included 

Pick the field of your choice -and train 
at home with the leader -NRI. In addi- 
tion Industrial Electronics and FCC 
License training explained at the right, 
NRI offers comprehensive courses in 
Radio -TV Servicing and Radio -TV Com- 
munications. Except for the FCC course, 
all NRI courses include -at no extra cost - special training equipment for actual 
practice at home, building circuits and 
working experiments. Makes theory you 
learn come to life in an interesting, easy - 
to -grasp manner. 

Multiplexing, FM Stereo 
Broadcasting Included 

NRI training keeps up with the times. 
New, additional profit opportunities exist 
for the Technician who understands the 
latest technical advances. Course mate- 
rial now covers FM Stereo Broadcasting, 
tells you about Multiplexing equipment, 
other recent developments. 

Learn More to Earn More 
Act now. The catalog NRI sends you 
gives more facts about the field of your 
choice, shows equipment you get and keep. 
No obligation. Cost of NRI training is low. 
Monthly payments. 60 -Day Trial Plan. 
Mail postage -free card today. NATIONAL 
RADIO INSTITUTE, Washington 16, D.C. 

Send for 
64 -Page 
CATALO 

FREE 

The AIWA 
F1eVI 

tiettV°MCS 
. ;: 

NRI- Oldest and Largest Radio 

Television School Now Offers 

NEW HOME STUDY TRAINING 

I N's urn/Yin-7r,- ELECTRONICS 

This is the age of Electronics. Rapidly ex- 11.1. 

panding uses for Electronic Equipment in . 

industry, business, the military demands 
more trained men. Prepare now for a 
career as an Electronic Technician to 
assure advancement or to profit from your 

- - hobby. NRI now offers a complete course 
in ELECTRONICS -- Principles, Practices, Maintenance. 
Computers, telemetry, automation, avionics are changing 
our world, yet all employ the same basic principles ... and 
that is what this NRI course stresses with illustrated 
lessons and special training equipment. Mail card below. 

NEW HOME STUDY TRAINING 
FOR YOUR FCC LICENSE 

An FCC Commercial License combined 
with NRI time - tested training can be the 
keys to a better future for you with higher 
pay, interesting work, more rapid advance- 
ment as the rewards. Prepare at home 
quickly for your FCC examinations through 

NRI's new, low -cost, special training. Like other NRI - 
trained men, you can be monitoring TV shows, radio 
broadcasts, operating shipboard and aviation radio, or 
holding down other important jobs. Get full details - 
mail the card be 

Cut Out and Mail -No Stamp Needed 
NATIONAL RADIO INSTITUTE 
WASHINGTON 16, D.C. 

Send me your Electronic, Radio -TV catalog without cost or obligation. 
I am interested in the course checked below: (No representative will call. 
Please PRINT.) 

INDUSTRIAL ELECTRONICS COMMUNICATIONS 
FCC LICENSE SERVICING 

WX 

Name Age 

Address 

City Zone State 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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ELECTRONICS NEEDS 
4T07 

QUALIFIED TECHNICIANS 

FOR EVERY ENGINEER 

Choose from 4 Courses 

1 

2 

3 

INDUSTRIAL ELECTRONICS 
Learn Principles, Practices, Maintenance 
of Electronic equipment used today by 
business, industry, military, governmen L. 
Covers computers, servos, telemetry, multi- 
plexing, many other subjects. 

FCC LICENSE 
Every communications station must have 
one or more FCC -licensed operators. New 
NRI course is designed to prepare you for 
your First Class FCC exams. You learn 
quickly, training at home in your spare time. 

COMMUNICATIONS 
Training for men who want to operate and 
maintain radio and TV stations; police, 
marine, aviation, mobile radio, etc. Includes 
FM Stereo broadcasting. Course also pre- 
pares you for your FCC license exam. 

4 SERVICING 
Learn to service and maintain AM -FM 
Radios, TV sets, Stereo Hi -Fi, PA system >. 

etc. A profitable, interesting field for a 
spare -time or full -time business of your own. 

SEE OTHER SIDEt 

Join The Thousands 
Who Trained For 

Advancement With NRI 
Thousands of NRI graduates throughout the U. S. and Canada 

are proof that it is practical to train at home. NRI graduates are 

in every kind of Electronics work: inspectors, maintenance men, 

lab technicians, testers, broadcasting and mobile communica- 
tions operators, Radio -TV service technicians, or in essential 

military and government posts. Catalog tells more about what 
NRI graduates do and earn. Mail postage free card. 

i 

"THE FINEST JOB I EVER HAD" is what Thomas Bilak, Jr., 
Cayuga, N. Y., says of his position with The G. E. Advanced 
Electronic Center at Cornell University. He writes, "Thanks 
to NRI, I have a job which I enjoy and which also pays well." 

BUILDING ELECTRONIC CIRCUITS on specially- designed plug -in 
type chassis, is the work of Robert H. Laurens, Hammonton, 
N. J. He is an Electronic Technician working on the "Univac" 
computer. Laurens says, "My NRI training helped me to 
pass the test to obtain this position." 

"I OWE MY SUCCESS TO NRI" says Cecil E. Wallace, Dallas, 
Texas. He holds a First Class FCC Radio -telephone License 
and works as a Recording Engineer with KRLD -TV. 

MARINE RADIO OPERATOR is the job of E. P. Searcy, Jr., of 
New Orleans, La. He works for Alcoa Steamship Company, 
has also worked as a TV transmitter engineer. He says, "I 
can recommend NRI training very highly." 

FROM FACTORY LABORER TO HIS OWN BUSINESS that rang up 
sales of $158,000 in one year. That's the success William 
F. Kline of Cincinnati, Ohio, has had since taking NRI 
training. "The course got me started on the road," he says. 

FIRST CLASS 
PERMIT 

NO. 20 -R 

(Sec. 34.9, P.L.BR.) 
Washington, D.C. 

BUSINESS REPLY MAIL 
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 

POSTAGE WILL BE PAID BY 

National Radio Institute 
3939 Wisconsin Avenue 

Washington 16, D.C. 

NRI IS OLDEST - LARGEST 
SCHOOL OF ITS KIND 

Training men to suc- 
ced by home study has 
been the National 
Radio Institute's only 
business for over 
45 years. NRI is 
America's oldest and 
largest Electronics 
home -study school. 
Don't delay. Cut out 
and mail POSTAGE - 
FREE CARD. 
I 
MAIL POSTAGE -FREE CARD 
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changing the distributor. 
Seine, France ROBERT G. CASEY 

[A complete ignition system -tran- 
sistorized and electronic -is in the Sep- 
tember 1961 issue, page 38.- Editor] 

AC LINE ANTENNAS 
Dear Editor: 

We've just moved to a 50- apart- 
ment building. Rabbit ears for our TV 
give us a fair picture, with lots of snow. 
What is your opinion of the TV anten- 
nas that plug into the light socket? 
Santa Monica, Calif. THEODORE STERN 

[These things are not only useless, 
but some of them can be dangerous. I 
would not recommend them under any 
circumstances. They are simply sucker 
bait, like the static eliminators they 
used to sell when I was a boy. Jack 
Darr, Service Editor] 

WHY? 
Dear Editor: 

After reading "RFI: Invisible Killer" 
in the Sept. 30, 1961 issue of the 
Saturday Evening Post, I have a 
question to ask which has been bother- 
ing me for years. 

No doubt radio -frequency interfer- 
ence is a problem. I'm particularly 
familiar with ignition static. For years 
I've been listening to trucks, buses and 
cars ruin short -wave reception because 
they were not equipped with ignition - 
noise suppressors. 

Since many types of radio service are 
vital, why doesn't the FCC or the 
Government make it illegal to operate 
motor vehicles without suppressors? 

After all, suppressors are cheap and 
easy to install. Doesn't anyone want to 
at least try to eliminate ignition static? 
Surely someone beside me is annoyed 
by unsuppressed ignition noise in radio 
and TV. 

One simple law could make it man- 
datory that vehicle manufacturers in- 
stall suppressors. This would help, 
wouldn't it? It's done in England. 
Chicago, Ill. KEN GREENBERG 

[Amen !- Editor] 

MORE X- BREVIATIONS 
Dear Editor: 

I noted with some interest Nate 
Silverman's letter in the September 
1961 issue, dealing with X = Trans. 
I have always used a similar system 
with the following abbreviations: 

Xtr = Transistor 
Xfmr = Transformer 
Xmtr = Transmitter 
Xducr = Transducer 

Wantagh, N.Y. C. H. PEARSALL, JR. 
(Many thanks. Anyone else got a 

few to add to the list ? - Editor) END 
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TV CHASSIS 
For Hi -Fi or Custom Installations 

Designed for the perfectionist seeking maximum performance! 

Available in 19 ", 23 ", and 27" Sizes 
Also available in KIT form which anyone can assemble. 

Designed for all types of Custom 

Installation, Walls, Bookcases, Cabi- 

nets, etc. Complete line of acces- 

sories facilitate custom installation. 

IMPORTANT 
TYPES 

FOR HI -Fl SYSTEM: Less Audio System, incorpor- 
ates a Cathode Follower Circuit for operation into a 
Hi -Fi Audio System. 

WITH ITS OWN HI -FI AUDIO: Includes its own 
Hi -Fi 10 Watt Push -Pull Audio Amplifier and Dual 
Hi -Fi Speaker system with 6" x 9" speaker, 6.8 oz. 
magnet, 3" tweeter, condenser crossover, extended 
range tone control. 

OPTIONAL ACCESSORIES: Front panels for hori- 
zontal or vertical mounting of chassis ($15.). For 
ease of servicing, front panel, tube, and chassis can 
be unitized with a "Rigidizing" assembly for sliding 
out from front. 
Slides included with "Rigidizing" assembly ($10.). 

TECHNICAL FEATURES: 
Ultra- linear sweep circuits D -C restoration Newest 
Standard Coil Guided Grid Turret Tuner with automatic 
fine tuning, provisions for UHF Special low noise tubes 
5 microvolt sensitivity 4 megacycle picture bandwidth 
Heavy -duty dual 5U4G transformer type power supply 

Ruggedized construction, hand -wired for trouble -free long 
life True FM sound circuits. 
All Parts are premium quality. RCA, Sylvania tubes, 
Allen- Bradley resistors, Cornell -Dubilier condensers. ALL 
PARTS Guaranteed for FULL YEAR! 

PRICES: CHASSIS or KITS 
Item Size Description Chassis Kit 

(Prices include Pic. Tube) 
1 19" No audio, for use with HI -FI System $263.00 $I78.00 
2 19" With HI -FI Audio incorporated 293.00 194.00 
3 23" No audio, for use with HI -FI System 268.00 183.00 
4 23" With HI -FI Audio incorporated 298.00 199.00 
5 27" No audio, for use with HI -FI System 328.00 243.00 
6 27" With HI -FI Audio incorporated 358.00 259.00 

Picture tubes are the new bonded tubes. The protective glass 
is fused to the tube face improving picture contrast, reduc- 
ing reflections, and eliminating dust between glass and tube. 
All Chassis are completely factory- wired, carefully tested 
and rigidly inspected. This is the Chassis selected by thou- 
sands of school systems and U.S. governmental agencies 
when premium type performance is required. 

Dealer Inquiries Invited. 

Top view of "Professional" 
Chassis with controls 
in horizontal position. 

Chassis can be mounted 

"Horizontally" or "Vertically" 

Beai!.Rfol Cahinorc . 

I 

TRANSVISION Electronics, Inc., New Rochelle, N. Y. Dept. RE -C 
Please send more information on TV Wired Chassis TV Kit. Enclosed is $25 deposit. 
Please send Item No. (Chassis or Kit), balance C.O.D. Enclosed is $ payment in full 
for Item No. I understand that freight is prepaid when payment is made in full. 

Name Address 

City Zone State i 
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wherever control is needed . . 

* 
Dual and single carbon controls 

* 
Dual and single wire -wound controls 

RTV exact -duplicate dual concentrics 
* 

Uni -Tite field- assembled dual 
concentrics 

Switches 

Sound system controls 

CLAROSTAT 

REPLACEMENTS 
Television, radio, auto radio, citizens' band, 
amateur equipment, hi -fi, multiplexers, stereo, 
marine equiprr ent...and just about every place 
electronic control is required you'll find the right 
control at your Clarostat distributor. 

Clarostat specializes in controls for replace- 
ment purposes. These controls are designed to 
fit right, work right in every single case. They 
save you time, money and headaches. Always 
ask for CLAROSTAT controls in the green box 
and back your skills and knowledge with the 
very finest performances available. 

ASK YOUR DISTRIBUTOR FOR CLAROSTAT CATALOG... C LA KOSTAT 
CLAROSTAT MFG. CO., INC. DOVER, NEW HAMPSHIRE 
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I chose COIN E 

TELEVISION 
RADIO-COLOR 

TV 

home training because 

Coyne has been training 

men for good jobs OR 

their OWN BUSINESS for 

NEARLY 60 YEARS 

Giant opportunity field! Join the thousands 
Coyne Home Training is preparing for a suc- 
cessful future in TV -open the door to better 
pay jobs, or your own business! COYNE -a 
leading residential, practical school- oldest 
of its kind - established 1899 -is the institu- 
tion behind this training. 

Here is MODERN - QUALITY TELEVPSION 
Home Training designed to meet the rigid 
standards that have made Coyne famous. You 
get personal supervision of Coyne Staff who 
know TV and know how to teach. Learn 
quickly and easily in spare time. No previous 
experience or advanced education necessary. 

chose COYNE because 
their new method costs less 
than half what most others do ! 

SEND COUPON FOR FREE BOOK 
Send coupon below for all-new fully- illustrated 
book and full details including EASY PAYMENT 
PLAN. NO COST OR OBLIGATION -NO SALESMAN 

WILL CALL 

Modern, up -to- the -minute. Easy to follow, step -by- 
step instructions -fully illustrated with 2150 photos 
and diagrams. UHF and COLOR -TV included. So prac- 
tical you can quickly earn extra money in TV -Radio 
Sales and Service. Not only Coyne Quality training, 
but costs half what you'd expect to pay because you 
pay only for training -no costly extras. Free life -time 
employment service. 

B. W. Cooke, Jr. 
President Founded 1899 

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 

1501 W. Congress Parkway, Dept. 12 -H5, Chicago 7, Illinois 

JANUARY, I 9 6 2 

r cTM 

0 
oö 

COYNE TELEVISION 
HOME T2AINING DIVISION 
1501 W. Congress Parkway Chiccgo 7, III. 

Dept. 12-1-5 

Send FREE Book and details of ynur 
Television Radio - Colo- TV Hc.me 
Traininz offer. 

wow --. 

Name 

Address 

City _State 
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FM MULTIPLE 

FM -AM STEREO TUNER ST96 
Kit $89.95 Wired $129.95 

Includes Metal Cover and FET 

TRANSISTORIZED 
4 -TRACK STEREO TAPE DECK RP100 

Completely assembled, wired and tested. 
$399.95 

Semi -kit includes a completely assembled and 
tested transport, electronics in kit form. 

$299.95 
Luggage -type Carrying Case -$29.95 

Standard 19 -inch Rack Mount -$9.95 
A top quality stereo tape recorder permits you 
to build a stereo tape library of your favorite 
music at low cost. As your musical interests 
change, you may record the new music that 
interests you at no additional cost. 
Perfected 4 -track stereo /mono recording, 4 & 
2 track playback. True high fidelity transistor 
electronics, individual for record & playback, 
plus separate record & playback heads permit- 
ting off -the -tape monitor. 2 recording level 
meters, mixing, mic & level controls, switched 
sound -on -sound recording. Electrodynamically 
braked supply & take -up reel motors; hysteresis 
synchronous capstan motor. Individual sole- 
noids for pinch -roller & tape lifters. All- electric, 
interlocked push- button transport control & 
interlocked safety "record" pushbutton. Preci- 
sion tape guidance & sweep loading - no pres- 
sure pads. No slurring or tape bounce problems. 
Digital turns counter. Vertical or horizontal 
mounting. Modular plug-in construction. An or- 
iginal, exclusive EICO product designed & man- 
ufactured in U.S.A. (patents pending). 

70 -WATT INTEGRATED STEREO AMPLIFIER ST70 
Kit $94.95 Includes Metal Cover Wired $149.95 
40 -WATT INTEGRATED STEREO AMPLIFIER ST40 
Kit $79.95 Includes Metal Cover Wired $129.95 

ST96: FM and AM stereo tuners on one com- 
pact chassis. Easy -to- assemble: prewired, pre - 
aligned RF and IF stages for AM and FM. 
Exclusive precision prewired EYETRONIC® 
tuning on both AM and FM. 
FM TUNER: Switched AFC (Automatic Fre. 
quency Control). Sensitivity: 1.5uv for 20db 
quieting. Frequency Response: 20-15,000 cps 
±1db. Multiplex- ready: Regular and MX out- 
puts built in. 
AM TUNER: Switched "wide" and "narrow" 
bandpass. High Q filter eliminates 10 kc whistle. 
Sensitivity: 3uv for 1.0V output at 20db S/N 
ratio. Frequency Response: 20-9,000 cps 
( "wide "), 20-4,500 cps ( "narrow "). 

BOTH AMPLIFIERS: Complete stereo centers 
plus two excellent power amplifiers. Accept, 
control, and amplify signals from any stereo 
or mono source. 
ST70: Cathode -coupled phase inverter circuitry 
preceded by a direct -coupled voltage amplifier. 
Harmonic Distortion: less than 1% from 25- 
20,000 cps within 1 db of 70 watts. Frequency 
Response: ±1/2db 10-50,000 cps. 
ST40: Highly stable Williamson -type power 
amplifiers. Harmonic Distortion: less than 1% 
from 40-20,000 cps within 1 db of 40 watts. 
Frequency Response: ±1 /2 db 12- 25,000 cps. 

(Patent Pending) 

Designed for all EICO FM equipment (HFT90, 
HFT92, ST96) and any other component qual- 
ity, wide -band FM tuners having multiplex 
outputs, the new MX99 incorporates the best 
features of both matrixing and sampling tech- 
niques. It is free of phase -distorting filters and 
provides the required, or better -than -required, 
suppression of all spurious signals including 
SCA (67kc) background music carrier, re- 
inserted 38kc sub -carrier, 19kc pilot carrier and 
all harmonics thereof. This is very important 
for high quality tape recording, where spurious 
signals can beat against the tape recorder bias 
oscillator and result in audible spurious tones 
in a recording. This adaptor will synchronize 
with any usable output from the FM tuner and 
will demodulate without significant distortion 
tuner outputs as high as 7 volts peak -to -peak 
(2.5 volts RMS). 
The MX99 is self -powered, provides entirely 
automatic stereo /mono operation and includes 
low impedance cathode follower outputs to per- 
mit long lines. An indicator lamp turns on when 
the station selected is broadcasting multiplex 
stereo. A separation of 35db between channels 
is typical across the entire audio spectrum. An 
over -all gain of unity is provided from input to 
output on both stereo and mono. 

NEW FM MULTIPLEX 
AUTODAPTOR MX99 
Kit $39.95 
Wired $64.95 
An original EICO 
contribution to 
the art of FM 
Multiplex reception. 

c -1 

EICO, 3300 N. Blvd., L.I.C. 1, N. Y. 
Send free 32 -page catalog & dealer's name 
Send new 36 -page Guidebook to HI -FI for 
which I enclose 25¢ for postage & handling. 

Name 

Address 

City Zone .... State 

Over 2 MILLION EICO instruments in use. 
Most EICO Dealers offer budget terms. 

Add 5% in West. 

e 1962 Electronic Instrument Co., Inc. 
3300 N. Blvd., L.I.C. 1, N.Y. 

Listen to the EICO Hour, WABC -FM, N.Y. 95.5 MC, Mon. -Fri., 7:15 -8 P.M. 
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Radio -Electronics 
Hugo Gernsback, Editor -in -chief 

FUTURE OF SERVICE INIDUSTRY 
... Service Technicians' Future Seems Assured .. . 

DURING the past few years, electronic breakthroughs 
have occurred that could not have been imagined a 
decade ago. Beginning with the transistor revolution 
around 1950, in quick succession there evolved a min- 

iaturization of most components, making possible the module 
type of set whereby a whole radio (minus its speaker) could 
be shrunk to less than 1 cubic inch. 

A little later came moleculization that reduced transistors 
and their chief components to such a microscopic size that 
you could no longer see the total assembly with the naked 
eye. When molecular electronics is mass -produced -which 
will be soon -it is safe to assume that, since there are nei- 
ther mechanically fashioned nor soldered connections be- 
tween individual components, and since the total array of 
the components is so minute, it will theoretically last for 
generations. Neither air nor moisture will be able to get at 
the various parts. Because the mass and volume -hence 
weight -of such an array of components are so microscopic, 
even the most severe shocks should not damage it, unless 
violently crushed. 

When such sophisticated electronic assemblies are then 
used in conjunction with printed circuits, as they surely will 
be, it would seem that radio and TV sets thus fashioned 
would last "forever" and never need servicing. 

This reasoning, if we can believe the not -too -occasional 
letters from readers, has turned many radio -electronic tech- 
nicians into prophets of doom who can no longer see any 
future in their business. "If," they say, "all new and upcom- 
ing sets are manufactured so perfectly that they no longer 
fail, what's the sense of staying in the servicing business ?" 
Well, we answer, this reasoning is wrong. 

To begin with, let us assume that the new super- receivers 
were to come off the assembly lines tomorrow. Then let us 
take inventory and this is what we find: 

There are now in existence in the US alone 
186,300,000 home and personal radios 

41,000,000 auto radios 
34,500,000 radio -phonographs 
55,700,000 television sets, not including closed- circuit 
TV. 

On a conservative basis, these 317,500,000 receivers will 
probably require 20 years or more of servicing before they 
have "worn out" or become hopelessly antiquated. Admit- 
tedly, the "average" life of a radio or other electronic device 
is much shorter. But, if you look around, you will see num- 
bers of good radios 15 to 20 years old, and converted 1948 
or 1949 TV sets that show no signs of an early demise. We 
should also not lose sight of the important fact that even 
today a considerable percentage of these tube sets never fail, 
if we except an occasional tube replacement. As we are 
writing this, on top of our desk there sits an 11- year -old, 
four -tube, plastic, molded -case, ac -dc radio. It is used daily, 
chiefly to get the news. Occasionally it runs for hours. 

JANUARY, 1962 

Believe it or not, in 11 years it has never failed. No tube 
has ever been replaced. The only failure was purely mechan- 
ical: the friction tuner knob came loose and had to be tight- 
ened! We bring this up only because, if every set in the 
land had to be serviced regularly, there would not be enough 
servicing technicians to do the work and it would take 
months before every set owner could have his set serviced. 

Now let us consider the new molecular sets that may soon 
make their appearance in vast quantities. 

All the components, such as transistor, capacitors, resis- 
tors, etc., with the exception of the speaker, tuning device 
and volume control, will probably be mounted on a socket 
with pins, just as we do now with our tubes. There may be 
several such component clusters and there may be a dozen 
or more contact pins to a cluster. Thus, a complete amplifier 
stage with all its components will be in a single cluster. 

Should anything go wrong, the cluster can be removed just 
as you remove a tube today. The service technician probably 
will have a new type of troubleshooting instrument which 
will inform him speedily which cluster failed and why. He 
will replace it with a new one, discarding the old. If this sys- 
tem is economically unfeasible, the cluster leads would then 
be soldered or mechanically fastened to the printed circuits. 
Service technicians would then have to unfasten such a 
cluster, if defective, and replace it with a new one. 

TV sets, always more complex than any radio, will also 
require more servicing because their greater complexity, 
even in the future, will make for more failures. This will be 
true even when all TV's will be completely transistorized. 

We can even foresee when future TV sets will be powered 
atomically. Atomic energy will furnish the necessary high - 
voltage supply, probably quite independent of the house cur- 
rent. In this manner all radios and TV's will be truly port- 
able. 

While future sets -radios, TV's and other wholly unimag- 
ined, communication, education and entertainment units may 
theoretically become so perfect that they may never require 
servicing, practically we doubt that this will ever come 
about. 

There will always be intermittents, mechanical failures 
in various connections, tuning devices, loud- speakers, volume 
controls and others, particularly devices where continuous 
mobility or motion is necessary. 

We are convinced that the prophets of doom who see the 
servicing industry going to pot have misread the future com- 
pletely. In our complex civilization that requires objects of 
many parts, be they clocks, cars, elevators, telephones, air 
conditioners or TV's -a goodly percentage of them must be 
serviced occasionally, no matter how careful their construc- 
tion. Even such well constructed objects as humans with 
a long history of millions of years behind them must also be 
serviced occasionally by those well trained technicians, the 
medical doctors. Serviced they always will be, far into the 
most distant future we can foresee. -H.G. 
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electro 
cooling & 

heating 
New uses for an old principle 

t'hermoeleetrieity keeps this experimen- 
tal RCA refrigerator cold. 

By LAWRENCE H. OTT, Ph.ï?.* 
f!EVELOPMIENIS X THERZ-1OP1:F;,- FRICITY 
are making electronic headlines and are 
being carefully watched by specialists 

t many fields. Two factors are respon 
Bible for the recent upsurge of interest 

this 140- year -old discovery -the 
growing list of applications for thermo- 
electric devices, and the increasing indi- 
cations that we are on the brink of 
startling advances in this field. 

Interest in thermoelectricity is fol- 
lowing two main lines. First there are 
developments in the generation of elee- 

'Senior staff r-naineer. Aerospace Croup, Hughes 
A irc r,t 
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cal power. Second there is great ac- 
tivity in thermoelectric refrigerating 
systems or heat pumps. 

Space satellites have created a need 
for special power sources.. Some of the 
new devices being studied include 
thermoelectric generators, fuel cells, 
solar cells and thermionic converters. 
Main interest has been in thermoelectric 
generators because of their - simplicity 
and versatility. The commercial power 
industry is also seeking new ways to in- 
crease power -plant efficiency and_reduce 
their size and complexity. 

In refrigeration, thermoelectricity 
promises important advantages over 
mechanical systems. These include elim- 

ination of moving parts, less noise, sim- 
pler control and adaptability to small- 
scale cooling applications. 

Thermoelectric effects 
The simplest thermoelectric effect is 

conductor heating by current flow, or 
Joule heating. However, this is an irre- 
versible process and is not ordinarily 
included under the heading of thermo- 
electricity. 

The two most important thermoelec- 
tric effects are the Seebeck effect, in 
which a potential difference is gener- 
a-ed when the junctior between dissim- 
ilar conductors is heated. and the Pel- 
tier effect which covers the absorption 
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or generation of heat when a current 
flows across the junction between two 
different conductors. 

Thermoelectricity is more than a cen- 
tury old. Thomas Johann Seebeck in 
1821 was experimenting in Berlin with 
a bar of antimony that had a coil of 
brass wire wound around it and at- 
tached to its ends to form a loop. He 
noted that, when a junction of the bar 
and wire was heated, a nearby magnetic 
needle was affected. Two years before 
this event Oersted had discovered the 
magnetic effect of a current, and See- 
beck believed that he had discovered a 
magnetic effect caused by heat. The idea 
of a current flowing in the conductors 
did not at first occur to him. Four years 
later when Ohm discovered his famous 
law, he used the Seebeck effect to pro- 
duce small voltages. 

Fourteen years afterward, Jean 
Charles Peltier, a French physicist, 
noticed that when a current flowed in 
a circuit of two dissimilar metals, one 
junction between the two was heated 
while the other was cooled. To us the 
Seebeck and Peltier effects are comple- 
mentary but, at the time of their dis- 
covery, they were imperfectly under- 
stood, and it was not until 1857 that 
Lord Kelvin, then William Thomson, 
showed the exact relationship between 
the two and postulated a third small 
thermoelectric effect, now called the 
Thomson effect, caused by the thermal 
gradient in conductors. 

The Seebeck and Peltier thermoelec- 
tric effects are small when ordinary 
metals are used, and for over a hundred 
years the principal uses were for ther- 
mocouples and thermopiles for tempera- 
ture- measuring and heat -detecting de- 
vices. Thermoelectricity could not 
compete with other electrical power -pro- 
ducing methods such as batteries and 
generators as the power conversion effi- 
ciencies for thermoelectrics were gener- 
ally below 1 %. 

The recent advances in knowledge of 
solid -state physics, particularly in the 
field of semiconductors, have brought 
about an upsurge of interest in ther- 
moelectricity. All conducting materials 
have measurable Seebeck and Peltier 
effects, but certain semiconductor mate- 
rials exhibit markedly greater effects 
than ordinary materials. They also have 
the proper values of electrical resist- 
ance and thermal conductivity neces- 
sary to give good performance in ther- 
moelectric heat -transfer and power -gen- 
eration applications. Both n- and p -type 
semiconductor materials are useful. The 
first can be thought of as having a sur- 
plus of free electron carriers, while the 
second type has a deficiency. In p -type 
materials the current carriers are pos- 
itive carriers or "holes ". In both types, 
the density of current carriers is very 
much less than in ordinary metal con- 
ductors. 

Seebeck and Peltier effects 
To get a working concept of the See- 

beck effect, visualize the current car- 
riers in metallic conductors as if they 
were a liquid, and in semiconductors 
as if they were a gas. When one end of 
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Fig. 1- Seebeck effect. Movement of 
electrons in semiconductor material 
caused by heating. a -N -type semicon- 
ductor. b-P -type semiconductor. 
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Fig. 2- Peltier effect. An applied vol- 
tage forces electrons to flow through 
semiconductor material, absorbing heat 
at one terminal and emitting heat at the 
other. 

a piece of n -type semiconductor is 
heated, the conduction electrons at this 
end, visualized as a gas, increase in 
pressure and are driven to the cold end. 
In this way the cold end of n -type has 
a greater density of conduction elec- 
trons and will show a negative potential 
with respect to the hot end (Fig. 1 -a). 
In a similar way, when one end of p- 
type semiconductor is heated, the "hole" 
conductors, also visualized as a gas, in- 
crease in pressure and are forced to the 
cold end (Fig. 1 -b). The latter then has 
a greater density of "hole" conductors 
and a positive potential with respect to 
the hot end. Forming a thermocouple 
with n -type material for one leg and 
p -type for the other is then an obvious 
way to combine them for maximum 
thermoelectric voltage effect. 

The Peltier effect can be understood 
in a similar way by visualizing the cur- 
rent carriers operating in a gas -liquid 
transformation. Now consider a piece 
of n -type semiconductor with a metal 
strip attached to each end. If we apply 
a dc voltage, electrons are forced to 
flow from the negative pole of the bat- 
tery around the circuit. The electrons 
in the external metal conductor are vis- 
ualized as a liquid and, when they pass 
across the junction of the semiconduc- 
tor, they leave the energy levels of a 
liquid and enter the vapor state of a 
gas. This "evaporation" process absorbs 
heat and a cold junction results (Fig. 
2 -a). 

At the other terminal the electrons 
are forced by the potential from the 
gaseous state in the semiconductor into 
the liquid state in the metal. This cor- 
responds to a "condensation" change of 
state, and heat is emitted and the junc- 
tion becomes hot. With p -type materials 
the carrier flow from metal to semicon- 
ductor is a cooling transition, and the 
flow from semiconductor to metal is 
heating. With the same direction of 
current flow, the heating -cooling effects 
at the junctions are opposite to those 
of n -type material (Fig. 2 -b). Combin- 
ing an n -type leg and a p -type leg in a 
circuit couple will create a hot junction 
and a cold junction for maximum effect 
(Fig. 2 -c) . If heat can be continuously 
dissipated from the hot side of the cou- 
ple, that is, to a heat sink, a temperature 
difference can be maintained between 
the two junctions. In other words, we 
have an electrical heat pump. The tem- 
perature difference between the opposite 
ends depends upon the heat load to the 
cold side and the efficiency of the heat 
sink. In practice, many couples are con- 
nected in series electrically with their 
heat pumping capacities in parallel. 

One of the popular misconceptions 
about Peltier coolers or heat pumps is 
that, with the passage of a current 
through the semiconductor materials 
connected in couples, heat is somehow 
annihilated at one junction. It is im- 
portant to recognize that while a quan- 
tity of heat may be "pumped" from an 
object while maintaining the object be- 
low the effective environment -that is, 
heat is made to flow "uphill " -to do this 
electrical power must be expended. The 
amount of power may range from a 
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RCA 
\i.all of thermoelectric elements makes 
a room air conditioner. 

Jiughes 
Experimental diode cooler for spot -cool- 
ing tests on electronic components. 
fraction to several times the quantity 
of heat pumped. Thus, while Peltier de- 
vices lower the temperature of the 
cooled object, they require the expendi- 
ture of energy. Therefore the heat to be 
disposed of is larger than the heat re- 
moved from the object. 

However, operating the Peltier unit 
in the heating cycle (that is, with cur- 
rent reversed), the device is more effi- 
dent than resistive heating since, in 
addition to the PR heating, there is 
added the heat pumped from the cold 
side. Thus, as a heat pump in the heat- 
ing mode, it may supply up to several 
times more output heat than an equiv- 
alent, purely resistive, heating element. 

The total amount of heat pumped is 
directly proportional to the cross -sec- 
tion area of the semiconductor mate- 
rial perpendicular to the direction of 
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heat flow. Since total cross -sectional 
area is the important factor, it makes 
no difference whether the material is in 
many small pellets or a few large pel- 
lets. For each size of pellet there is, 
however, an optimum cooling current. 
The only geometrical influence on heat - 
pump performance is the ratio of length 
to area of cross -section. Thus for a 
given L /A, the smaller the element the 
more heat can be pumped per unit area 
for the same change in temperature 
and current. 

Good thermoelectric semiconductors 
A research group at Baso, Inc. in 

1948 found that lead telluride, suitably 
doped with an impurity, was an efficient 
thermoelectric material. In 1955, a de- 
tailed study of bismuth telluride, a ma- 
terial first suggested by Goldsmid, led 
to the development of associated alloys 
used for practical thermoelectric de- 
vices. 

The ideal thermoelement would pos- 
sess a high Seebeck coefficient together 
with infinite electrical conductivity and 
zero thermal conductivity. The three 
properties are combined in a single de- 
sign parameter for the material, named 
the figure of merit, Z, which is related 
to the Seebeck coefficient, S ; to the elec- 
trical resistivity, p, and to thermal con- 
ductivity, k, by the equation Z = S2 /pk. 
These three properties are not inde- 
pendent of each other, but depend 
upon the number of mobile electron and 
hole carriers. The Seebeck voltage and 
the electrical resistivity are inversely 
proportional to the number of mobile 
carriers, while the thermal conductivity 
is approximately a linear function of 
the carrier density. 

There is a never -ending search for 
better thermoelectric materials. To get 
optimum efficiency or maximum power 
output, it is necessary to find the cor- 
rect mobile carrier density. Typical 
carrier densities for a good conductor 
such as copper, and a good insulator, 
such as quartz, are 1023 and 10' carriers 
per cubic centimeter, respectively. The 
range for semiconductors lies between 
1014 and 1O carriers per cubic centi- 
meter. A value of 1019 carriers per cubic 
centimeter has been found best for lead 
telluride, bismuth telluride and germa- 
nium telluride. 

The figure of merit, the important 
material parameter mentioned above, is 
a function of temperature. Generally, it 
reaches a maximum value at some par- 
ticular temperature and then drops off 
rapidly. At higher temperatures no po- 
tential difference is generated by the 
semiconductor material. This fact has 
led to extended research in materials. 

The maximum efficiency of a thermo- 
electric device is governed by the same 
Carnot limitation as a reversible heat 
engine. That is, the greater the differ- 
ence in temperature between the hot 
and cold ends, the higher the conversion 
efficiency. Present -day devices are in- 
efficient energy converters averaging 
about 6 %. A modern industrial power 
plant with turbine generator can oper- 
ate with a thermodynamic cycle effi- 
ciency of 45% and an electrical gener- 

PARALLEL 

ELECTRICAL 
INSULATOR 
AND THERMAL 
CONDUCTOR 

SERIES 

Fig. 3 -Two common configurations of 
three -stage coolers. In such arrange- 
ments the cold junction of the first set 
of the thermocouples serves as the heat 
sink for the second, etc. 

ator efficiency of 95 %. This results in 
an overall thermal efficiency of 42 %. 

The forecast for thermoelectric gen- 
erators in the next 25 years is that 
thermal efficiencies may reach approx- 
imately 30 %. While this is lower than 
that achieved by the turbine -generator 
power plant, thermoelectricity may find 
its place in some areas. 
Practical devices 

In spite of lower efficiency, thermo- 
electric power generators have much to 
offer for certain applications. The 
Atomic Energy Commission has spon- 
sored a program to develop several 
nuclear -fueled generators for SNAP 
(Systems for Nuclear Auxiliary Pow- 
er). One of the first products of this 
program, the SNAP -III radionuclide 
battery was demonstrated in January 
1959. The unit weighed about 5 pounds 
and had an output of five watts to a 
matched load. The heat source consisted 
of a small amount of radioactive Polon- 
ium 210, and a temperature differential 
of about 600 °F is maintained between 
hot and cold junctions. During the half - 
life of this material, the generator is 
calculated to deliver a total of over 
9,000 watt -hours of power, or the equiv- 
alent of more than 100 pounds of the 
best chemical storage batteries. 

A larger unit, SNAP I -A, weighing 
175 pounds, has an output of 128 watts 
at 28 volts. This generator has 277 
thermoelectronic couples imbedded in 
a shell enclosing a nuclear fuel package 
of Cerium 144. The unit is smaller than 
a solar -cell system and operates con- 
tinuously. Provision is made to main- 
tain the electrical output constant as 
the nuclear fuel decays. 

The Navy is interested in thermoelec- 
tric power generators for ship and sub- 
marine use. Kerosene is the fuel source 
for a 5 -kw generator being built that 
has many combinations of voltage and 
current outputs ranging from 500 am- 
peres at 10 volts to 42 amperes at 120 
volts. Lack of operational noise, com- 
pactness and the possibility of using 
nuclear fuel make thermoelectric gen- 
erators advantageous for submarines. 

An interesting commercial develop- 
ment in small thermoelectric generators 
is a portable unit to provide emergency 
power for operating a transistor radio 
receiver. This unit consumers 1 pint of 
kerosene or fuel oil in 24 hours, develops 
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0.75 volt and delivers 0.5 watt of power 
to a matched load. A built -in transistor 
converter changes the 0.75 -volt output 
to the 3 to 9 volts required to operate 
most transistor radios. 

In the field of heat pumping and re- 
frigeration there are plans to employ 
thermoelectric devices for small refrig- 
erators for home, auto, boat, plane, and 
camping and water coolers. 

One manufacturer has designs for 
several sizes of refrigerators with from 
1 to 4 cubic feet of capacity. The small- 
est size is designed for a 25 -watt ther- 
mal load and uses 30 bismuth telluride 
thermocouples 2/10 inch in diameter 
and 1/4 inch long. The operating current 
is 20 amperes at 2.5 volts. The 4- cubic- 
foot model is designed for a 65 -watt 
thermal load, uses 80 of the same therm- 
ocouples. The boxes are insulated with 
plastic foam 1 inch thick and will main- 
tain an inside box temperature of 40 °F 
or lower when operating in an outside 
ambient of 90 °F. 

Another manufacturer is producing 
small thermoelectric refrigerators for 
installation in all the new rooms of a 
Chicago hotel to provide guests with 
self- service ice cubes. 

In medical research there have been 
applications for controlled cooling of 
particular areas of the body, for exam- 
ple, spot cooling of parts of the brain. 
These studies are leading to increased 
knowledge of human physiology. Such 
a thermoelectric cooler has been de- 
signed at Hughes Aircraft Co. and used 
at UCLA's Medical Research Center 
for experimental brain research. 

Thermoelectric cooling is being used 
to air -condition an experimental space 
suit to keep an astronaut comfortable at 
a temperature of 80 °F in environments 

Hughes 

Infrared detector is cooled by three -stage 
cascaded thermoelectric device. Operat- 
ing on 2 amperes at 2 volts, the unit 
drops temperature from 25 °C to -77 °C. 

up to 135 °F. A thermoelectric cooler - 
heater unit fits into the back of the suit 
with the battery power source in the 
front. 

The electronics field offers countless 
uses for general and spot cooling of 
component parts. Spot cooling is usu- 
ally by direct conductive connection be- 
tween the part and the Peltier cooler. 
Power diodes, transistors, ferrite cores, 
infrared cells, photocathode and photo - 
multiplier tubes, fluorescent light 
sources, etc. are all temperature- sensi- 
tive components. Most solid -state de- 
vices are limited to a specific maximum 
temperature of operation, above which 
their characteristics deteriorate and 
reliability diminishes. So keeping tem- 

peratures down becomes important. 
Infrared detector cells, important for 

guiding some types of missiles, have in- 
creased sensitivity and lower noise out- 
put level when operated at tempera- 
tures below that of dry ice. Obviously, 
it is not convenient to maintain a supply 
of dry ice or liquefied refrigerant in 
each missile. Thermoelectric coolers 
have been successfully developed for 
this important application. Such devices 
begin to operate the instant current is 
turned on. A unit operating at 2 am- 
peres and 2 volts achieves a tempera- 
ture drop from 25°C to -77°C, enough 
to cool an infrared detector down to its 
optimum operating temperature. The 
Hughes cooler is a three -stage cascaded 
device using cell loading of about 125 
mw. 

In the cascaded arrangement of 
thermocouple elements, the cold junc- 
tion of the first set serves as the heat 
sink for the second set, and the cold 
junction of the latter cools the hot junc- 
tion of the third set, and so on (Fig. 
3). In this way a greater temperature 
difference can lac built up between the 
heat sink and the final cold junction. 
Unfortunately, due to the temperature 
variation of certain material param- 
eters, not much is gained by employing 
more than three stages. 

Such is the current state of thermo- 
electric technology. The great promise 
of thermoelectricity is that, with some 
further advances which seem within our 
grasp, it will perform a wide variety of 
tasks important to man's welfare more 
efficiently, more simply and more con- 
veniently than existing devices. As our 
knowledge of solid state phenomena in- 
creases, its future appears to be well- 
nigh limitless. END 

"Instant -on" Circuit for ac -dc receivers 
SOME NEW WESTINGHOUSE RADIO AND 
portable TV's incorporate an ingenious 
circuit which keeps the series -string 
tube heaters running at about quarter 
power even when the set is turned off. 
The result is that, when the set is turned 
on, it plays instantly with no warmup 
delay. At the same time, the tube heat- 
ers are spared the jolting current surge 
which hits them when an ordinary re- 
ceiver is turned on. 

The Westinghouse circuit requires 
an additional silicon rectifier and a 
dpst line switch to replace the original 
spst. The circuit can be added to an 
existing ac-dc radio with little difficulty. 

Best results are obtained in sets 
which use a semiconductor to rectify the 
high voltage. Receivers with vacuum - 
tube rectifiers may not play instantly 
when turned on. However, they will 
play within a few seconds. 

Two circuits are shown. Fig. 1 

is for use in sets where the on-off 
switch is connected between the chassis 
and one side of the line. Fig. 1 -a shows 
the original, 1 -b the modified circuit. 
Fig. 2 is for those sets where the chassis 
connects directly to one side of the line 
with the line switch inserted in the 
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other leg, Fig. 2 -a is the original, 2 -b 
the modified circuit. Note that the addi- 
tional silicon rectifier is bridged across 
the main line switch and is shorted out 
when the switch is in the ON position. 
In the OFF position, the B- supply is 
disconnected by the other section of the 
switch and the filament string is 
supplied with a reduced dc potential 
instead of its normal 117 volts ac. The 
silicon rectifier delivers approximately 
55 volts dc. This voltage across the 
entire heater string results in a drain 
about a fourth the normal filament 
wattage but is enough to start the set 
playing as soon as the B- supply voltage 
is applied by turning on the switch. 

Assuming that the heater string 
draws 150 ma, the added current drain 
from running the heaters at quarter 
power when the set is off should not add 
more than 75¢ to $1.50 to the annual 
electric bill, depending on electricity 
rates. However, tube life should be 
extended greatly by continuous heater 
operation, so the end result may be an 
actual dollar saving. 

The added silicon rectifier can be 
one of the universal 130 -volt rms, 250 - 
500-ma types. END 
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A SIMPLE REVERB UNIT 
An interesting project for the audio experimenter 

By GEORGE MANNING LEWIS 
THIS ARTICLE PRESENTS A PRACTICAL RE- 
verberator unit designed to be inserted 
into the builder's high -fidelity system. 
It can be built by the average hi -fi 
enthusiast or kit builder in a few hours. 
The materials can often be salvaged 
from other electronic equipment. If pur- 
chased new, the cost should not be over 
$20 or $25. 

Introduced only about 2 years ago, 
several electronic devices on the market 
supply various amounts of reverberation 
when inserted into the circuitry of a 
monaural or stereophonic home music 
system. 

There has been some controversy as 
to the value of reverberation. Some dis- 
miss it as a worthless fad. To me, how- 
ever, reverb is no mere novelty or sales 
gimmick, but a major advance in home 
music reproduction. 

Little material intended to enable the 
electronics hobbyist or kit builder to 
construct a practical reverberator has 
been published, and some of what has 
been printed has come from far out in 
left field. The unit presented here is the 
product of a period of research and 
experiment during which several meth- 
ods and devices -and several electronic 
circuits -were explored. It is not per- 
fect, but it is a practical, easily con- 
structed device that will give highly 
gratifying results with either stereo or 
monaural recorded material. 

To keep the story simple, we are 
discussing primarily a monaural unit. 
It can be modified for use in a stereo 
circuit. The constructor can make the 
monaural unit first, leaving space on 
the chassis, and later add the other tube 
and wiring to make it a stereo instru- 
ment. 

But, because of the nature of stereo 
and the acoustics of the average living 
room, many listeners find that adding 
reverb to only the right channel of a 
stereo system is adequate. 

How reverberation works 
Much of the tonal richness and 

vibrancy of a well designed (acous- 
tically) concert hall is the result of a 
mixture of sounds simultaneously reach- 
ing the ear. Some of these sounds have 
traveled directly -in a straight line- 
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to the listener's ear. Other portions of 
the same sounds have first been reflected 
from the ceiling, walls and even the peo- 
ple in the audience. This causes them to 
reach the listener's ear a fraction of a 
second later than the sound that trav- 
eled directly from the stage to the aud- 
itor. 

But that is not all. Reflecting the 
sounds modifies their tonal quality. It 
alters the character of the sound -its 
quality, volume, duration, pitch and 
timbre -by altering the complex result- 
ant of the concomitant sound vibrations. 
To produce reverberation electronically, 
it is necessary to take a portion of the 
audio signal from the audio signal path 
at some point before the power amplifier 
stages and to delay it for 20 or more 
milliseconds (about 40 or 50 milliseconds 
is optimum for the average living -room 
application -unless one likes echoes, the 
time delay must be less than 1.8 sec- 
onds). During this process its tonal 
character is modified. Then it is reintro- 
duced into the audio signal path, being 
mixed with the undelayed (primary) 
audio signal (Fig. 1). 

The problem of designing a practical 
reverberator unit then resolves itself 
into two parts : achieving the time delay 
and approximating the normal concert 
hall's ability to modify the total char- 
acter of the sounds being bounced off 
the walls and ceiling. This may be done 
with a mechanical device such as a 
length of spring wire, through which 
the sound must travel before being rein- 
troduced into the audio signal path. 

Thus the reverberator unit consists of 
two parts: an electronic unit which is 
essentially a lo-fi amplifier and trans- 
ducer, that builds the amplitude up and 
converts it to auditory sound which may 
be mechanically delayed ; and a mechan- 

PREAMP 

ical delay device (that also performs 
the character modification function) 
with its pickup and mixer circuitry. 

Building the reverberator 
The unit presented here for hobbyist 

construction (Fig. 2), takes a portion of 
the audio signal from a voltage- divider 
network and directs it through a triode - 
pentode tube (a 6BM8 /ECL82) for 
amplification, following which the re- 
verb signal is directed through an ordi- 
nary 1,000 -ohm headphone) to which a 
small wire loop has been soldered in the 
exact center of the phone diaphragm), 
which converts the reverb signal to 
audible sound. (To distinguish between 
the two signal portions we now have, let 
us speak of this portion of the signal 
which has been diverted from the audio 
signal path as the reverb signal; the 
other signal as the audio signal.) 

The sound is directed, by the loop sol- 
dered to the diaphragm, into a length 
of coiled spring wire, the other end of 
which is attached to a crystal cartridge 
which reconverts the audible reverb 
signal into an electronic signal. This in 
turn is mixed -in a 6EU7 mixer tube - 
with the audio signal, after which it is 
fed to the main power amplifier. 

The use of a mixer tube as a means 
of introducing the reverb signal into 
the audio signal path is necessary to 
prevent feedback of the reverb signal to 
the voltage divider and thence to the 
grid of the 6BM8. That would, if al- 
lowed, create a ring- around -the -roses 
condition of oscillation. The choice of a 
6EU7 was dictated by several consider- 
ations : It is an extremely quiet tube. 
Its pin connections make wiring into 
the circuitry of the reverb unit easy. 
Being a tube specifically designed for 
hi -fi audio application, its fidelity is 
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Fig. 1 -How reverb unit fits into a monaural hi -fi system. 
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extremely high and reliable. Its two 
triode sections are matched for iden- 
tical performance. 

Wired as shown in the schematic 
(Fig. 2), it has an overall gain of about 
12, approximately equivalent to the loss 
of audio signal at the voltage divider. 
Thus this additional stage in the pre- 
amplifier part of a hi -fi rig scarcely in- 
creases the overall preamplifier signal 
gain, and the use of the 6EU7 as mixer 
makes no perceptible difference in the 
tonal quality or fidelity of the audio 
signal passing through it. 

Although the 6BM8 /ECL82 is not (in 
this country) a popular audio tube, ex- 
periments indicated that it is eminently 
suitable for this particular application. 
The triode section used as a driver, re- 
sistance- coupled to the pentode section, 
used as an output pentode, can produce 
about 4 watts of audio power, more than 
sufficient to energize the 1,000 -ohm 
phone that drives the spring. 

Parts placement is not too critical, 
but you must use every precaution 
against introducing hum or noise into 
the audio signal path. Shield the grid 
leads (Fig. 2), and ground to the chas- 
sis at one point only (to prevent so- 
called ground loops). Usual commercial 

Fig. 2- Schematic of the simple rever- 
berator for a one -channel system. 

w. FROM PREAMP 

R3 

r=. /4 

JACK TO C12 X AA L CART T C3,C7,C8,C9 R9 pNflNE 

of the reverb unit chassis. 

(10% ) tolerances in component values 
are acceptable. The B -plus should be 
liberally filtered. 

The electronic portion of the unit can 
be constructed on a 5 x 7 x 2 -inch chas- 
sis. Because I have a bookcase hi -fi rig, 
with components in full view, my reverb 
unit (see photo) was constructed on a 
5 x 7 x 3/16 -inch laminated paper 
phenolic board, so that it could be en- 
cased in a 6 x 8 x 4 -inch Bud utility box. 

The choice of a 6X4 for the rectifier 
was purely arbitrary. Any other full - 
wave rectifier tube or selenium rectifier 
bridge could be used satisfactorily. A 
half -wave rectifier tube or selenium 
stack would probably introduce hum 
into the audio signal. 

The mechanical delay 
The purpose of this section is to delay 

the reverb signal for 20 or more milli- 
seconds, before feeding it back into the 
audio signal path, and to approximate 
the tone character modification of con- 
cert -hall reverberation. 

The actual length of the delay (as 
well as the amount of reverberation) 
is determined by several factors, includ- 
ing personal preference and size and 
acoustics of the room in which it is to 
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` - .GND CARTRIDGE 

XTAL TO SHIELD 
CARTRIDGE 

be used. Hence some experiments will be 
needed when the unit is completed, and 
controls for adjustment must be pro- 
vided in the design. 

This is done by enclosing the unit in 
a plywood box (Fig. 3). The spring is 
attached on one end to the phone (to 
which a small wire loop has been sol- 
dered at the exact center of the dia- 
phragm). The other end of the spring 
terminates with an eyebolt that passes 
through a 1/4 -inch rubber grommet in- 
serted into a hole in the plywood end of 
the box. A wing nut is used on either 
eyebolt. Thus the tension of the spring 
may be adjusted as desired, or as experi- 
mental listening indicates. The phone is 
fastened with a similar grommet to the 
other end of the box, as the photo indi- 
cates. 

The spring itself is a variable and, 
since no readily available springs are 
made to exact standards (of "springi- 
ness", sound -vibration transmitting abil- 
ity, etc.) , some experimenting will be 
needed. The one I found satisfactory 
was wound of No. 30 steel wire on a 
3/16 -inch diameter form and was pur- 
chased from a local hardware store 
(Belknap, general -purpose spring, 5- 
3016-30). When purchased it was tightly 

R5- 220,000 ohms 
R6-I ,000 ohms 
R7- 680,000 ohms 
R8-330 ohms, 2 watts 
R9- 22,000 ohms 
RI0-4,700 ohms 
RII -350 ohms, 10 wafts, wirewound 
RI2 -4,700 ohms, I watt 
R13 -470,000 ohms 
RI4 -1,800 ohms 
R15- 33,000 ohms 
108, R19 -I megohm 
R20- 250,000 -ohm to 2- megohm pot (see text) 
(All resistors 1/2 watt unless otherwise stated) 
CI -250 15 volts 
C2, CS C9 -10 µf, 450 volts 
C3 -.05 µf 
C4-25 µf, 50 volts 
C6, C10-30 µf, 450 volts 
C7, C8-0.1 µf 
Cl I -10 µf, 25 volts 
Capacitors 600 volts unless noted 
V I- 6BM8 /ECL82 
V2 -6EU7 
V3-6X4 
T -Power transformer secondaries 260 -0 -260 volts, 
90 ma 6.3- volts, 4 amp (Stancor PC -8420 or equiv.) 

1 -1,000 -ohm headphone (see text); 
I -24 -inch spring (see text); I- crystal cartridge; 

3 RCA type phono lacks; I- utility box, Bud 6 x 8 x 4 or equivalent (or 
suitable chassis); 1 -5 x 7 -inch perforated or 
other construction board or breadboard; miscel- 
laneous hardware, etc., as described in text. 
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R3. 

R5 

50014 

wound, one coil turn touching the other, 
with an overall length of 24 inches. The 
spring was held tightly in a vise and 
stretched until the turns were slightly 
separated one from the other. Later, in 
refining the operation of the unit, I 
found it advantageous to spread the 
first two inches (from the phone) of the 
spring so that the coils were about 1/16 
inch apart. This seemed to decrease the 
sensitiveness of the unit to room and 
floor vibrations. 

The phone should be mounted at one 
end of the box near the bottom while the 
other end of the spring passes through 
the grommet near the top of the other 
end so that the spring is suspended at 
about a 20° angle from the horizontal. 
This is necessary, as are the damper 
block and the shock -mounting of the 
cartridge support, to prevent the spring 
from responding to every footstep or 
vibration in the room. 

So constructed (Fig. 3), ordinary 
walking and passing outside traffic will 
not noticeably affect the vibrations of 
the spring or the operation of the unit. 
It can be placed at almost any conven- 
ient place for operation, except on top 
of a speaker cabinet. 

In my experimental work several 
types of cartridges were used to pick up 
the vibrations of the spring and convert 
them again into an electrical signal. In 
actual operation it was difficult to dis- 
tinguish between one of the cheaper hi -fi 
crystal cartridges and a common crystal 
cartridge such as those used in one -tube 
portable record players. The more sensi- 
tive cartridge, however, seemed more 
prone to respond to extraneous noises 
which affected the spring. Because of 
this, and since fidelity is not of primary 
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Fig. 3- Time -delay unit -construction detail. 

The completed unit on its wood frame. 

concern here, I use in my unit an As- 
tatic model L -12U. It has a response 
from 50 to 5,000 cycles, and produces a 
voltage output of slightly more than 
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room listening level -more than enough 
to feed the mixer grid and produce a 
desirable amount of reverberation. 

MIXER 
6 RI7 

5 
V3-a 

R13 

0.1 OUTPUT TO STEREO AMPL 

C: Q 
R14 

r%IMEG1 
..-100K1 

R21 
470K 4 

+ 
CIO 

MIXER 
RI8 7 

V3-b 

9 

10 
25V 

8- 

1.8K 
R20 I 

PWR 
TRANS 

T 

4 20-'` C5 + 450V 

V4 6 520V I6 7 
° CT ó 90MA 

R25 

R27 C8 30 
4.7K < 47.450V 

C6 
R26 R28 

C9 20 
450V 

R22 I00K 

R24 I00K 

250K- R23 
2MEG 

(SEE TEXT) 

22K 4.7K /IW 

RECT 

6X4 

6.3V/4A 3 >V4 4>VI I >V2 I >V3 
4 5 2 2 

Fig. 4 -A 
RI, R2, R15, R16, RI7, RI8, R22, R23 -100,000 ohms 
R3, R4-470,000 ohms 
R5- 500,000-ohm pot, audio taper 
R6- 220,000 ohms 
R7 -I,000 ohms 
R8- 680,000 ohms 
R9 -330 ohms, 2 watts 
RIO, R21 -470,000 ohms 
RI I, R12 RI3, R14-I megohm 
R19, R20 -1,800 ohms, 1 watt 
R24- 250000 ohms to 2- megohm pot (see text) 
R25- 22,000 ohms 
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47K 
r -- ---- 

PHONE /e-SPRING 

w-14aa-lV-1-l-lai 
XTAL 

IK CARTRIDGE 

1 

101 
-) GND CARTRIDGE TO SHIELD 

(SEE TEXT) 
a GND SHIELD TO BUS 

simple stereo reverberator unit. 
R26 -4,700 ohms, I watt 
R27 -4,700 ohms 
R28-47,000 ohms 
R29 -2,200 ohms, 1 watt 
(AH resistors s/2 watt unless otherwise stated) 
CI -.05 µf 
C2 -10 µf, 25 volts 
C3-50 µf, 50 volts 
C4, C5, C9 -20 µf, 450 volts 
C6, CI I, C12 -0.1 ,af 
C7 CIO-I0 µf, 25 volts 
C8-30 µf, 450 volts 

Capacitors 600 volts unless noted. 
VI -6BM8 /ECL82 
V2, V3 -6E117 
V4-6X4 
TI -Power transformer; primary, I17 volts 

secondary, 260 -0-260 volts, 90 ma (Stancor 
PC -8420 or equivalent) 

I -24 -inch coil spring, 3/16 -inch inside coil 
diameter, No. 30 steel wire (see text) 

1,000 -ohm headphone, crystal cartridge, 
chassis, paneling, hardware, etc. 

4-RCA type phono jacks 
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How the spring is attached to a ceramic 
cartridge. Damper block is also shown. 

A cartridge like the Astatic model 
L-12U may be attached to the spring 
with a short piece of No. 18 solid hookup 
wire, soldered to the spring. Stiffen it 
somewhat by coating it thinly with sol- 
der, then insert it into the needle socket 
and secure it with the thumbscrew at 
the front of the cartridge. However, 
when using one of the high -fidelity crys- 
tal or ceramic cartridges, the spring 
may be affixed to the cartridge with an 
old discarded stylus of the spade variety 
(one that has a little spade or Y at one 
end by which it is intended to be mounted 
in the cartridge). This stylus can then 
be soldered to the spring in such a 
manner as to permit the stylus "Y" to 
fit snugly over the damper block in the 
cartridge (see the photo above). Be 
careful that the Y fits snugly over the 
damper block -a loose fit will affect the 
operation of the unit. 

Mount the crystal cartridge on a 
block, about 4 inches from the inside of 
the end of the box, at right angles to the 
spring (so the needle will move laterally 
in line with the spring) and at a plane 
angle corresponding to the angle of the 
spring (in relation to the horizontal). 
The block should be shock -mounted. This 
can be done by attaching it to the base 
of the box with a metal 2 -inch angle 
iron, mounted to the base of the box 
through two rubber grommets. The 
value of the reverberation control (R20 
and R24 in mono and stereo versions, 
respectively) is selected for optimum 
load on the cartridge. The nominal value 
is around 1 megohm. 

A damper block is optional, depending 
upon where the unit will be placed in 
operation. If it is subjected to much ex- 
ternal vibration, it is well to insert the 
damper. It is made from a wooden block 
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(size is unimportant) on which there 
is a small rubber grommet through 
which the spring will pass. It should be 
so positioned that it has a stabilizing 
effect but exerts no perceptible tension 
upon the spring, and should be located 
about two- thirds to three -fourths the 
distance up the spring from the head- 
phone. Some experiment may be needed 
before it is affixed to the base of the 
box permanently. Since my unit was 
designed for a bookcase installation, the 
damper was found necessary and was 
positioned 9 inches from the headphone. 
It works very satisfactorily there. 

The box containing the delay part of 
the reverb unit (the headphone, spring 
and pickup cartridge) should also be 
mounted on rubber feet, and may be 
finished, painted or veneered, or left un- 
finished as desired. It may be con- 
structed entirely of / -inch plywood, or 
the top may be constructed of either 1,- 

or 1/2-inch plywood, as convenient. 
As stated earlier, the unit may be 

modified for stereo. For the purist, the 
correct approach would be to construct 
two identical units, each with its own 
spring, and insert one in each channel. 
The method shown in Fig. 4 has the ad- 
vantage that the period of reverberation 
will be the same on each channel, and 
is recommended. 

In Fig. 4 a portion of the stereo input 
signal is tapped off through R3 and R4 
and mixed on the grid of V1 -a. The 
mixed stereo output of the delay line is 
fed to the grids of V2 -b and V3 -b. After 
amplification, it is combined with the 
undelayed stereo signals in the resistive 
matrix networks in the plate circuits of 
V2 and V3. Now, the output of each 
channel has mixed with it a delayed or 
reverberated sum signal whose ampli- 
tude is set by the reverberation con- 
trol. END 

handy 

drill 

holder 
The 1/2,-inch utility electric drill often 

serves as a vise -held grinder and 
sander. This extremely versatile tool 
makes light work of grinding chores 
and would probably be used more often 
if it were possible to hold it securely 
in the small vises usually found in 
many shops. To make this possible, a 
drill -holder accessory is needed since 
the jaws of most vises are not deep or 
wide enough to hold the drill. 

Such a holder, with a quick- change 
feature can be readily made with a few 
pieces of scrap plywood. Saw a deep 
V in two blocks of % -inch plywood. 
The blocks should be a little wider than 
your drill and perhaps a foot long. 
Below the bottom of the V, separate the 
two blocks with a smaller one; then 
nail all three together. Now saw out 
the bottom half of the block to make a 
rough Y. To hold the electric drill, 
fasten a fairly heavy coil spring to one 
side of the V with a bolt. Hook the 

other end of the spring into a small 
angle bracket which, in turn, is fas- 
tened to another small block of ply- 
wood. This block, which serves as a 
clamp- tightening trigger, is pivoted on 
the other side of the V. This completes 
the holder except for a small turn block 
at the base of the V to hold the trigger 
when the drill is centered in the V. 
The holder eliminates the need for a 
vise to hold the drill since it can be 
clamped or screwed directly to the work 
bench. It is readily portable and can 
be used on a job away from the shop by 
clamping it to any convenient upright. 

Another advantage is that the drill 
can be clamped securely in the holder in 
a matter of seconds and removed just 
as quickly. It holds a heavy drill secure- 
ly and will not damage the drill housing 
in any way. The device, of course, can 
be clamped in any vise, however small. 
If desired, it can be sanded and painted. 
-Glen F. Stillwell 
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ELECTRONIC MICROMETER 
By DAVE STONE 

The electronic micrometer determines 
wire gauge sizes from No. 10 to No. 40; 
measures chassis, panel or metal stock 
thickness from 1 mil (.001 inch) to 
about 250 mils (0.250 inch); measures 
the diameters of resistor or capacitor 
leads to obtain hole drilling size for 
printed- circuit boards, and measures 
rod, dowel and machine -screw diam- 
eters. 

It can also be used for unusual meas- 
urements like determining the thick- 
ness of paper or mica dielectric in ca- 
pacitors, the thickness of a coat of paint 
on a panel or the thickness of paper in- 
sulation, to name a few. 

This electronic counterpart of the 
standard machinist's micrometer is as- 
sembled from readily available parts 
and only ordinary hand tools are 
needed. Its overall accuracy depends 
upon the size of the meter and how care- 
fully it is calibrated. A large meter with 
many scale divisions allows closer cal- 
ibration and greater accuracy. The 21- 
inch meter in the unit shown in the 
photographs is adequate for most elec- 
tronic applications. 

Operating principles 
The electronic micrometer operates 

upon well known transformer prin- 
ciples. An iron -core filament trans- 
former has a core made up of E- and 
I- laminations. The layer -wound winding 
is placed over the center E- lamination 
arm (Fig. 1). 

The I- laminations complete the mag- 
netic flux path after the winding is 
assembled. If they are removed, the in- 
duced secondary current drops consid- 
erably because the magnetic flux path 
is open. If the I- laminations are delib- 
erately moved in or out, secondary cur- 
rent will increase or decrease in pro- 
portion to the spacing between the I- 
laminations and the E- lamination core. 

The thickness of the material to be 
measured determines the spacing be- 
tween the two lamination stacks. The 
resulting secondary current is rectified 
by a germanium diode and fed to the 
indicating meter. The usual stack of I- 
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laminations is replaced by a solid iron 
block of equal size. A bracket and metal 
rod (Fig. 2) support the block and per- 
mit it to be moved toward or away from 
the E- lamination stack. 

An extension arm fastened to the 
metal rod holds a flat, ground -down 
bolt head. This is used as a measuring 
surface. An identical ground -down bolt 
is fastened to the chassis directly below 
the extension arm's measuring surface. 
These measuring surfaces correspond to 
the two flat surfaces of a machinist's 
micrometer. The material to be meas- 
ured is placed between the flat surfaces. 
The combination extension arm and I- 
block is then lowered to contact the ma- 
terial and the meter indicates the thick- 
ness. 

Mechanical construction 
The core of the filament transformer 

used in this unit consists of alternately 
arranged E- and I- laminations. It must 
be taken apart to rearrange the E -lam- 
inations in one direction, and to remove 
and discard the I- laminations. Cut off 
the small metal fingers that hold the 

core in the U- shaped mounting strap 
and slide the core assembly out. Remov- 
ing the laminations will be slightly diffi- 
cult at first as they are tightly stacked 
and often varnish -impregnated. [Most 
medium -grade transformers are put to- 
gether with two or three E- laminations 
in one direction, capped with an equal 
number of I- laminations, the same num- 
ber in the other direction, and so on. A 
good way to remove the laminations is 
to knock out the center group of I -lam- 
inations with a screwdriver or small 
piece of strap iron or steel and a mallet 
or hammer. Then put the transformer 
on a vise with the jaws slightly open 
so that the center E- laminations are 
over the gap, and drive the E- lamina- 
tions out with the strap -iron delami- 
nating tool and hammer. Tap carefully 
and not too hard, and be sure the lam- 
inations are going out straight. -Ed- 
itor] Tap the core frequently to loosen 
the varnish and try not to bend the 
laminations. The rest of the job be- 
comes considerably easier once the first 
few laminations are removed. 

After the laminations are pulled 

TENSION 
RM 

ASURING,' 
URFACES 
PPER 
WER,\ !l 

KPJO 

1/4" ROD 

-1/4" PANEL BUSHING 

-- SUPPORT BRACKET 
SUPPORT SLEEVE METER 

f ,ON -OFF SWITCH Z 

Side view shows details of the mechanical portion. 
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I LAMINATIONS 

AIR GAP 

WINDING 

E LAMINATIONS 

Fig. 1- Transformer core assembly. 

apart, reassemble the E- laminations all 
in one direction. Put the stack back 
into the mounting strap without the I- 
laminations. Tap the face of the E -stack 
to drive it as far as possible into the 
mounting strap, and to make sure all 
the laminations are lined up to provide 
a flat surface. Drill a small hole through 
the strap and lamination stack on both 
sides and fasten tightly with a nut and 
bolt (Fig. 2). 

Cut a 1 -1/6 x 2 -5/16 -inch rectangu- 
lar hole in the chassis and drill the 
mounting holes to mount the transfor- 
mer temporarily directly beneath the 
opening. The I -block will pass through 
the opening and into the space left 
above the E -stack face. It should fit 
snugly, without binding, and lay flat 
on the core's face. Measure the exact 
center of the I -block and drill and tap 
for a 14-20 thread. 

Drill a % -inch hole in the exact cen- 
ter of the support bracket and mount 
the panel bushing. Cut three or four 
1/4 -20 threads on one end of a 2% inch 
long, 1/4 -inch diameter brass or alumi- 
num rod. Thread it into the I -block 
and tighten. File away any excess rod 
material that projects past the lower 
face of the block. 

Fasten the extension arm firmly to 
the rod, fasten the threaded sleeves to 
the support bracket, insert the rod in 
the panel bushing and assemble it all 
to the chassis. The transformer's 
mounting bolts go through the chassis 
into the bottom end of the threaded 
sleeves to support the entire assembly 
rigidly. 

Place the winding back on the middle 
E -core arm and install the lower meas- 
uring- surface bolt on the chassis di- 
rectly below the extension -arm measur- 
ing surface before final assembly. 

Electronic construction 
The 5 -volt transformer winding is 

connected to the 117 -volt ac line through 
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SUPPORT BRACKET 
I /B" i 
T 

PANEL BUSHING 

I" LONG 
THREADED 
SLEEVE 

EXTENSION 
ARM 

3/16" 

UPPER MEASURING 
SURFACE I 

SET 
SCREW 

I BLOCK 

N 
I" LONG 
THREADED 
SLEEVE 

WINDING 

NUT & BOLT THROUGH 
MOUNTING STRAP & 
LAMINATIONS OUNTING STRAP 

Fig. 2- Mechanical assembly of the micrometer. 

a 71ñí -watt 120 -volt lamp bulb (Fig. 3). 
The lamp operates as a dropping and 
ballast resistor to regulate the line 
voltage input. Output from the trans- 
former's 117 -volt winding is rectified 
by a 1N69A diode and fed to a 1 -ma 
meter. A variable shunt, potentiometer 
R2, is placed across the meter for cal- 
ibration. 

There is nothing critical about the 
layout of the electronic circuitry. Any 
standard diode may be used for the rec- 
tifier and the unit will work well with 
any standard 1 -ma meter. Drill a hole 
in the case for access to the screwdriver 
adjustment of the calibrating poten- 
tiometer. 

Calibration and use 

Loosen the setscrew on the extension 
arm and slide the I -block into the trans- 
former mounting strap so that it fits 

RI -light bulb, 71/2 watts, 120 volts 
R2 -pot, 1,000 ohms 
C -50 µf, 50 volts, electrolytic 
D -I N69 -A 
M- meter, 1 ma, dc, 21/2 -inch movement, internal 

resistance not more than 100 ohms 

7 -1 /2W 0-I MA 

120V T (MODIFIED AS PER TEXT) DC RM NOT 

ON- 
BULB TRIAD IN69-A MORE THAN 

OFF (Ill F 7X D 10041 
M s-o 

S RI 
117 VAC 

SVP 
WINDING 

flush against the E -core face. Plug the 
unit into the 117 -volt line and watch 
the meter. If the electronic micrometer 
has been wired correctly, the reading 
will be almost full scale. Adjust for 
full -scale deflection with R2 to obtain 
the zero thickness setting. 

Position the upper measuring surface 
on top of the lower measuring surface 
and set for a snug contact between the 
two. Make sure the I -block is resting 
flat against the E -core face and the 
measuring surfaces contact each other 
without strain. Tighten the extension - 
arm setscrew and the unit is ready for 
calibration. 

An inexpensive feeler gauge from 
the local auto supply store is used to 
calibrate the electronic micrometer. It 
starts with a 2 -mil (.002 -inch) gauge 
and goes up to about 250 mils with var- 
ious combinations of the gauging strips. 

S -spst, toggle switch 
T- filament transformer: primary, III volts; second- 

ary, 5 volts (Triad F -7X) I- block, mild steel or iron, 1/4 inch thick, 21/4 x I 

inch 
Support bracket, aluminum or brass, 1/6 inch thick, 

31/2 x I inch 
Extension arm aluminum or brass block, 1/2 inch 

square, 11%4 inches long, cut down as shown 
Rod, aluminum or brass, 1/4 inch diameter, 3 inches 

lcng 
Threaded sleeves, standard hardware item, I inch 

long, tapped for 6 -32 screws (2) 
Panel bushing, I/4 inch, standard hardware item 
Measuring surfaces, hex -head bolts with heads 

ground down to flat surface (2) 
Case to suit 
Miscellaneous hardware 

Fig. 3- Simple electronic circuit depends on a variable transformer. 
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Parts layout inside the instrument. 

Obtain a piece of flat aluminum foil 
from the kitchen to calibrate the 1 -mil 
setting. Most flat varieties of aluminum 
foil are 1 mil thick. 

Raise the rod, place the foil on the 
lower measuring surface, lower the rod 
to contact the foil with the upper meas- 
uring surface with slight pressure and 
record the reading. Repeat with the 2- 
mil feeler gauge and so on, for as many 
thicknesses desired to obtain a meter 
reading thickness chart. 

Note that, above 60 mils or so, the 
meter readings decrease slowly for rel- 
atively large increases in thicknesses. 
This is no disadvantage for general 
measurements, but if greater accuracy 
is desired, use a larger meter with more 
divisions. 

It is easy to use the electronic microm- 
eter for measuring an unknown thick- 
ness or diameter. Place the material 
(metal stock, wire, plastic, paper, etc.) 
on the lower measuring surface and 
lower the rod until the upper measuring 
surface bears down upon the material. 
Rock the material slightly to insure that 
it is perfectly flat between the two sur- 
faces, and read the meter. Refer the 
meter reading to the chart to obtain the 
material's thickness or diameter. 

To measure the thickness of a coat of 
paint on a panel, first measure the bare 
panel's thickness and jot the reading 
down, then apply the paint. When dry, 
measure the thickness again and obtain 
the paint thickness from the difference 
between the first and second readings. 

The calibration should be checked oc- 
casionally if the line voltage is known 
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to vary considerably, by lowering the 1- 
block to the E -core face. You should 
read zero thickness -full -scale deflec- 
tion. Normally, it will not be necessary 
to readjust the calibrating potentiom- 
eter for long periods of time, for the 
regulating lamp does a good job. 

The electronic micrometer is very 
useful for rapid measurement of many 
pieces of material and the meter is 
much easier to read than the barrel of 
a machinist's micrometer. It is easy to 
assemble, fun to construct and the end 
result is a useful measuring instru- 
ment. ENID 

Because of the 
complete report 
on 1962TVin this 
issue we have 
been forced to 
leave out the 
Service Clinic this 
month. It will be 
with us again in 
the February 
issue and with a bigger -than- usual install. 
ment 

/1 

attention F 
technicians 

With this issue RADIO -ELECTRONICS 
is starting a special feature aimed to 
help speed your service work. The page 
to the right is actually an 8 -page book- 
let of tube basings for the 1960 and 
1961 Admiral TV receivers. A new book- 
let will appear each month. Each one 
will cover a different make of TV re- 
ceiver. When clipped together you will 
have a complete guide to tube layouts 
that will easily fit into your tube caddy. 

To put your booklet together, cut out 
the page. Fold the top down and back, 
keeping the cover facing you. Then fold 
from left to right on the line marked 
fold here, keeping the cover facing you. 
Staple the booklet along the left hand 
edge. Now run a sharp knife or razor 
blade along the closed top and you're 
finished. You now have a useful piece 
of service information, exclusive with 
RADIO -ELECTRONICS. 

If you have any comments on this 
booklet or suggestions for other sub- 
jects that might be covered in the same 
format, send them to Booklet Editor, 
Radio -Electronics, 154 West 14 Street, 
New York 11, N.Y. 
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MODERN 

AUDIO 

EXPANSION 
By WARREN ROY 

NO HI -FI SYSTEM CAN PRODUCE BETTER 
sound than that on the record being 
played. And a record must fall short of 
containing the full dynamic range of 
a concert orchestra -by many db. It 
just isn't possible to cut such a range 
on any practical stereo record. But the 
record manufacturer must still get all 
the music on the record, and does so 
by compressing the high- amplitude sec- 
tions so they fit within the existing re- 
strictions. 

In an attempt to restore the full 
audio range, the hi -fi owner has re- 
sorted to several devices, labeled ex- 
panders, to restore the normal range of 
the orchestra. The earliest ones used 
ordinary light bulbs, connected across 
the amplifier output. On loud passages, 
more current passes through the bulb 
and its filament heats up. As it heats, 
its resistance increases and the volume 
of the passage being played rises. 

But light bulbs are comparatively 
bulky and difficult to handle. Also, they 
do not have the particular resistance - 
voltage characteristics that make a 
good expander. However, some audio- 
philes are still using this basic type of 
expansion circuit. 

Now there is a new device available 
to do this job. It carries the name 
Compander, is made by Fairchild, and 
is designed to work with modern stereo 
hi -fi systems. Unlike the simple light - 
bulb arrangements, it does two jobs - 
expansion and compression. The light 
bulbs have been replaced with much 
more modern devices too- cadmium 
sulfide photocells. These units, actually 
semiconductor devices, have a resistance 
characteristic that changes in direct 

TURNTABLE 

PREAMP INPUT 

COMPANDER OUTP 

I lie Compander. 

Adds 6 db to the dynamic 
range of your records 

proportion to the amount of light ap- 
plied to them, and are designed spe- 
cifically for this particular use. 

There are four neon lamps on the 
Compander's front panel. They are con- 
nected to the outputs of the stereo am- 
plifier, two for each channel. The inten- 
sity of the lights, therefore, is in direct 
proportion to the amplifier output. 
These lights are placed so they illumi- 
nate the cadmium sulfide resistors. As 
the lamps increase in brightness, the 
resistance of the cadmium sulfide units 
goes down. 

Volume expansion occurs because the 
variable resistance cadmium sulfide re- 
sistors are part of a signal voltage di- 
vider. The divider is placed in series 
with the signal by connecting the Com- 
pander either between the cartridge and 
preamp input (Fig. 1) or between the 
preamp output and the amplifier input 
(Fig. 2). For compression they are 
placed across the input circuit. 

The four lamps serve another purpose 
too. They let the user see just what the 
Compander is doing. Watch them with 
the Compander switched out of the cir- 
cuit while a particular passage is 
played. Then switch the unit into the 
circuit and play the same passage again. 
The action will be obvious. 

The lights are also handy for setting 
the dynamic sensing control that selects 
the point at which expansion or com- 
pression begins. You'll find that your 
eyes are much more sensitive to slight 
changes in light level than your ears 
are to minor changes in audio level. 
Because of this the lights show you just 
when the Compander begins to do its 
stuff and you can set it to the exact 
point desired. 

PREAMP-AMPL STEREO 

COMPANDER INPUT 

COM PANDER 

CONTROL 
CIRCUIT CABLE 

OUTPUT 

RIGHT 
CHANNEL 

LEFT 
CHANNEL 

F'g. 1 -Block diagram shows how Compander is connected 
between the phono cartridge and the preamp input. 

JANUARY, 1962 

PRE AM P 

As mentioned earlier, there are two 
lights for each channel. One lamp of 
each pair is marked HI and the other 
Lo. During normal music passages only 
the ro light will flicker. As volume in- 
creases and the Compander goes into 
action, the HI light will flicker too. 

It is usually more convenient to use 
the Compander between the preamp and 
amplifier. It then affects whatever 
music source you are using. It will be 
especially welcome for AM radio. Of 
course, if you are using an integrated 
amplifier you will have to connect the 
Compander between the cartridge and 
preamp. 

When normal program material is 
being played, the Compander drops the 
unexpanded amplitude by 6 db. This is 
compensated for by turning up the am- 
plifier level control to restore the normal 
listening level. Now when a loud pas- 
sage comes through, the added voltage 
across the resistors causes them to de- 
crease in value, thereby boosting the 
loud passage by as much as 6 db, de- 
pending upon the original level of the 
passage. 

There is even a little boost on quiet 
passages, but it is so slight that in- 
crease cannot be heard by the average 
person. The user sets the exact point at 
which the boost begins by adjusting 
two front -panel DYNAMIC SENSING con- 
trols -one for each stereo channel. 

When used as a compressor, the Corn- 
pander works in reverse. Now it knocks 
all the peaks off the music so it comes 
through at a constant level. This is 
especially useful for music systems in 
restaurants or business locations, or 
wherever only background -type music 
is desired. END 

POWER AMPL 

COMPANDER OUTPUT 

TOP l 

.. 
COMPANDER 

RIGHT CHANNEL 

LEFT CHANNEL 

CONTROL CIRCUIT CABLE 

Fig. 2 -If you have a separate preamp and 
can connect the Compander between them. 

amplifier you 
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END 

AUTO 

RADIO 

INTERFERENCE 

Protect mobile radio receivers 

against interference at all fre- 

quencies from below the broad- 

cast band to 1,000 mc 

By D. GIFFORD 
THE MAIN SOURCES OF AUTOMOTIVE RADIO 
interference are the generator, the 
voltage regulator and the ignition sys- 
tem. The heater fan motor, electric 
windshield wiper motor and gas gauge 
also cause trouble at times. 

The degree of suppression required 
depends on the frequency or band of 
frequencies covered by the radio instal- 
lation and the intensity of the inter- 
ference. The suppression described here 
is effective from below the broadcast 
band through to 1,000 mc. It is espe- 
cially useful for Citizens -band installa- 
tions. 

Before applying suppression tech- 
niques to any unit of the vehicle, it 
must be properly adjusted and in nor- 
mal operating condition. Otherwise 
your efforts may be in vain and the 
suppression could conceivably aggra- 
vate any abnormal condition of the 
unit. 

Radio interference from the genera- 
tor can be stopped with a 0.5 µf coaxial 
capacitor (Sprague 48P18 is ideal). 

40 

INSTALLATION ON HIGH- TENSION COIL 

Typical noise -stopping coax capacitor installation on high - 
tension coil. 

It is readily mounted on the end of the 
generator. Clean the area thoroughly 
(removing the paint) from the spot 
where the capacitor is to The mounted 
to get a good rf bond between the 
capacitor case and the generator hous- 
ing. Remove the lead attached to the 
armature terminal of the generator 
and connect it to the output side of the 
coaxial capacitor (the side farthest 
from the generator armature termi- 
nal). Connect the other end of the 
capacitor to the armature terminal 
with a short direct lead. Should a 
capacitor already be connected to the 
armature terminal, it is probably a 
pigtail type. Remove it completely. 

This suppression is so effective that 
interference from the voltage regulator 
that was hidden by the generator inter- 
ference can be heard. 

Regulator interference may occur at 
engine idle speed or at the point where 
the relay begins to chatter. If your car 
has an ammeter, you can spot this 
point by watching the quivering motion 
of the ammeter needle. 

The point at which this interference 
occurs depends on several things -the 
condition of the battery, the idle rpm 
of the engine, and the generator out- 
put. Mount a 0.5 -uf (Sprague 48P18) 
coaxial capacitor under one of the reg- 
ulator mounting screws. Remove the 
lead from the battery terminal of the 
voltage regulator and connect it to 
the end of the capacitor farthest from 
the regulator. Connect the other end of 
the capacitor to the battery terminal 

of the voltage regulator with a short 
direct lead. 

If you Have a "hot" receiver installa- 
tion and still have some regulator inter- 
ference at 9 to 14 mc and at the second 
harmonic of these frequencies, install 
a small mica capacitor from the field 
terminal of the regulator to the reg- 
ulator case. The capacitance of this 
mica capacitor depends on the fre- 
quency or frequencies affected and is 
determined experimentally. If there is 
a pigtail type capacitor already on the 
regulator, remove it. 

Automotive manufacturers do not 
recommend connecting capacitors to the 
field circuits of the regulator or the 
generator. However, in my more than 

HIGH SION COIL 

DISTRIBUTOR II 

r r 11 It 11 

I I II I 11 

I I II 1I 

I I II II 

' - 2 ' i ' L t LAN 2' 2' I 
T 

FROM LOAD 
SIDE OF 
IGNITION SW 

2COAX CAP 

RESISTOR TYPE SPARK PLUG 
CABLES 

r 
RESISTOR SPARK PLUGS 

Resistor spark plugs, resistance spark - 
plug cables and a 0.5 -4 coax capacitor 
at the high -tension coil will stop ignition 
noise. 
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ON GENERATOR ARMATURE 

Coax capacitor connected at generator armature quiets 
that noise maker. 

24 years' experience with interference 
suppression, I have yet to learn of a 
case where these capacitors have caused 
trouble or have been detrimental in any 
way to the operation of the regulator 
or the generator. 

Ignition interference is another nui- 
sance that must be dealt with. Unlike 
regulator or generator interference, it 
varies from car to car of the same make 
and model as well as from make to 
make. V8 engines are among the worst 
offenders. The place to start is at the 
spark plugs. If they are the standard 
type, replace them with resistor type 
plugs. Check the gap. It should be 
smaller than for standard plugs. I set 
the gap about .010 inch less than for 
standard plugs. Measure the resistance 
of the resistor plugs -they should be 
10,000 ohms; some run as low as 6,000 

ti ohms. 
Replace the spark -plug cables, includ- 

0 BATTERY TERMINAL ON STARTER RELAY 

.5 COAX CAP 

E7. GENERATOR FIELD 

GENERATOR 
ARMATURE 

Coax capacitors at the voltage regulator 
and generator stop interference caused 
by these units. B, F, & A are battery, 
field and armature terminals. 

JANUARY, 1962 

ON VOLTAGE REGULATOR 

Motorola photos 

To silence the voltage regulator, you'll need some more 
coax capacitors. 

ing the high- tension cable, with resistor 
type cable (4,000 ohms per foot). This 
may reduce your gas mileage slightly 
and prevent you from taking off like 
a rocket, but, if the engine is properly 
timed and tuned, it will present no 
great hardship and ignition interfer- 
ence will be greatly reduced if not 
eliminated. A 0.5 -µf coaxial capacitor 
(Sprague 48P18) on the high- tension 
coil battery terminal will help consider- 
ably at some frequencies. 

If ignition interference is still objec- 
tionable, check the distributor rotor. 
If it has an aluminum contact bar, 
replace it with one that has a copper 
contact bar. This will reduce interfer- 
ence 10 db or more. The copper contact 
rotor will last much longer, too, as it 
will not burn or corrode as readily as 
the aluminum type. It also gives a 
cleaner spark. 

Shielding the distributor cap will 
reduce the interference another 10 or 
12 db at some frequencies, depending 
on make and model of the car. A simple 
and economical way of doing this is to 
cement aluminum foil around the body 
of the cap, being sure to bring the foil 
down over the rim of the cap so it 
contacts the distributor housing when 
in place. Wrap a layer of plastic elec- 
trician's tape over the foil to protect it. 
Commercial shielding harnesses such 
as Hallett (Hallett Manufacturing Co., 
5910 Bowcraft St., Los Angeles 16, 
Calif.) are available, but I am. sure the 
suppression outlined in this article is 
adequate for most if not all radio 
installations. 

One of the things we are apt to lose 
sight of in dealing with interference 
from an automobile is that a car is 
essentially a broadcast station -the 
engine and electrical system being the 
oscillator and the car body the antenna. 

The hand -brake cable system of the 
1959 and 1960 Studebaker Lark is a 
lovely rhombic at 48 or 49 mc. Use 
s -inch copper braid and bond the 
brake cable on the right side of the car 
to the muffler tailpipe, then to the floor 
of the car body. 

Most car bodies are poorly bonded, 
rf -wise, to the car frame. Use 1h -inch 
copper braids to bond the body to the 
frame at strategic points -hood, trunk 
lid, etc. 

At some frequencies it is better not 
to tie the antenna transmission -line 
shield to the car body or frame (remem- 
ber, it is the interference radiator) as 
this only forms a loop and may cause 
more interference to be fed into the 
receiving equipment. This also applies 
to bonding the receiver chassis to the 
car body. If the equipment operates 
from the car battery, it is often better 
to run the power leads directly to the 
battery than to risk forming loops by 
depending on the receiver chassis and 
the car body to be thoroughly and 
directly connected to the battery. It 
may be good enough electrically but 
we are dealing with rf. 

Fundamentally, interference suppres- 
sion simply creates a low- impedance 
path to ground for the rf at the source 
of the interference, ground being the 
electrical return of the source. END 
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SEEING IS 
BELIEVING 

Largest electron- emission 

microscope replaces ab- 

stract theory with visible 

reality in search for better 

tube cathodes 

IN CATHODE RESEARCH 
000 

By Dr. AURELIUS SANDOR* 
IN THE EARLY DAYS OF' THE ELECTRON - 
optical science (in the beginning of the 
'30's) I once respectfully called my 
professor, the famous H. Geiger of 
Geiger counter fame, to watch a 
lemonstration of an oxide cathode in 
my laboratory. He came, and I pulled 
down the window shades with deep 
reverence. Out of the black nothingness 
the brilliant landscape of the "moon" 
appeared on the rather small phosphor 
screen of the cathode -ray tube, like a 
materializing ghost with craters, mares 
and criss -cross channels, brightly scin- 
tillating in their versatile texture. 

But the dynamic changes of the 
electron emission pattern suggested 
more than just the topography of the 
moon, and the show took an even more 
dramatic turn when- induced by an 
increase in cathode -heater voltage -the 
craters gradually covered themselves 
with a dense veil and all sharp detail 
merged into a heavy, bright fog. The 
relaxed voice of the otherwise nervous 
professor, colored with a shade of senti- 
mentality, was heard out of the dark: 
"Oh, my, Oh, my! Is this really pos- 
sible?" 

There was no doubt that Professor 
Geiger knew in all its implications the 
theory that was hiding behind those 
mirages, but he could not suppress the 
sincere voice of his relieved conscience, 
since somewhere, in a small corner of 
his great mind, he had not been so 
unconditionally sure of the reality be- 
hind that theory. 

To me, as a young engineer - 
physicist, this was quite an experience 
and I still remember it with great 
respect everytime a new pattern of 
*General Telephone & Electronics Laboratories 
Inc., Bayside 60, N.Y. 
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similar astronomical quality appears 
on our new emission microscope screen, 
a pattern greatly emphasized by its 
present large size. 

Electron optics 
The gadget used in the early 

demonstration was an early "electron 
emission microscope," a brother of the 
better known transmission electron 
microscope, but because of its different 
physics unfortunately inherently limit- 
ed in resolving power. The principles 
of electron optics are abstract, but 
happily light optics offers analogies 
that help us to explain them. Both elec- 
tron optics and the optics that uses 

fields have to substitute for glass 
lenses; we find apertured anodes and 
in certain designs also magnetic coils. 

The emission microscope devel- 
oped in our General Telephone & Elec- 
tronics Laboratories in Bayside, N. Y., 
represents a novel approach, conceived 
to conform with modern research re- 
quirements. Complicated electric fields 
develop in the electron gun, that also 
accommodates the exchangeable cathode 
to be viewed (Fig. 1). A first and a 
larger second magnetic coil (lenses) 
surrounding the tube neck represent 
the actual optical elements; this objec- 
tive lens and this projection lens throw 
a true and magnified electronic image 

The pattern on the tube face can be photographed together with other instru- 
ments showing the time, pertinent voltages and other information, for a perma- 

nent record. 

glass lenses are based on the propaga- 
tion of elementary masses which are 
related to electromagnetic waves. In 
light optics, one speaks of "photon 
masses" of wave character ; in electron 
optics of "electron masses" also en- 
dowed with wave properties. The main 
difference between the two is that elec- 
trons are electrically charged and 
photons are not. So in electron optics 
specially shaped electric and magnetic 

of the 1 -inch diameter cathode onto the 
full 21 -inch phosphor screen. The 
phosphor radiates visible light from 
the points of impact, varying in shade 
according to the striking electron den- 
sity. 

Electron beams form images in 
the same way as light rays do. The 
focal length of electron -optically shaped 
fields can also be changed simply by 
changing the field strength value of the 
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"lenses" (potentials, currents). Correc- 
tion of lens defects is of paramount 
importance, but corrections in electron 
optics are far more difficult than in 
light optics. Hence the resolving power 
of 200 milli- microns obtained on the 
screen with this design and amounting 
to only 80 milli- microns on a photo- 
graphic plate in a vacuum is a result 
not to be sneezed at, particularly when 
we consider the extreme picture size. 
Photographers among our readers will 
appreciate this. Magnifications on the 
screen may be varied from 7 to 300 
times, followed, if so required, by post - 
magnification with optical equipment. 

The microscope tube shown in the 
schematic is a demountable type con- 
nected by flexible vacuum bellows to 
the high- vacuum pump. More sensitive 
cathodes are investigated in tubes that 
can be baked out thoroughly during 
evacuation before sealoff, to prevent 
any chemical change on the cathode 
from occurring by reaction with gaseous 
residuals. 

An automatic time drive located 
in the box on the instrument panel (see 
photo) adjusts the cathode heating 
cycles; it takes hours to complete a 
series of investigations. Time -lapse 
cinematography is also used to record 
and analyze sequences of cathode devel- 
opment, until the desired electron 
activity is obtained, as can be judged 
from the screen pattern. 

The film strip also photographs 
the major experimental data, such as 
date, time, frame number, pressure in 
the tube and the cathode temperature 
(which is derived from amplified sig- 
nals of an infrared sensor positioned 
outside the glass envelope, opposite the 
glowing cathode). 

If the pressure in the microscope 
tube rises accidentally above a permis- 
sible value, visual and acoustic alarms 
go off and all electric power connections 
are automatically cut. This is good 
practice, since the 16 lciiovalts that are 
applied could destroy delicate systems 
in case of electrical gas discharges, and 
possibly initiate an implosion of dan- 
gerous dimensions. 

Research on cathodes 

An electron tube is only as good 
as its cathode; its life starts and ends 
with the electron source. The impor- 
tance of this tube component justifies 
the elaborate research in this field that 
started half a century ago with the 
alkaline earth oxide cathode introduced 
by Wehnelt. 

For some time, progress on therm - 
ionic emitters was slow because of the 
atomic complexity of the physics in- 
volved. Although in the '30's electron 
optics had put one foot in the door by 
making electron radiation directly vis- 
ible on phosphor screens, the subject 
was not followed up to its full extent 
-researchers did not realize they had 
a potential tool for exploring the phys- 
ics and technology of heated cathodes. 
In those days -and even recently - 
they were aiming at too high magnifi- 
cation of too small cathode areas. 
Therefore, acquainted with the non- 
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The complete electron microscope in the Bayside laboratory. 

optical cold field- emission microscope 
that could reproduce the image of a 
point only, they underestimated the 
early electron -optical microscope and 
ascribed limitations to it that did not 
really exist. 

In the General Telephone & Elec- 
tronics Laboratories the line was suc- 
cessfully picked up again. We worked 
on the philosophy that only the observa- 
tion of simultaneous local events over 
a large cathode surface could produce 
meaningful conclusions that would be 
of value in promoting technical prog- 
ress. This led to the design of the large 
electron microscope on the cover. 

Analyzing the brightness content 
(related to emission intensity) and the 
geometry of the half -tone pattern on 
the luminous screen enables the cath- 
ode physicist to draw realistic conclu- 
sions about the emission mechanism. 
In the past, projected -and therefore 
speculative -conclusions were drawn 
about details of the active cathode sur- 
face. Diode type current measurement 
was the tool employed; the actual ele- 
ments of emission could not be pinned 
down as can easily be done by direct 
visual observation. 

At first glance, it seems surpris- 
ing that a cathode, which, as you can 
see in any electron tube, glows per- 
fectly evenly, does not necessarily emit 
electrons with comparable uniformity. 
But the electron pattern usually re- 
veals extensive patchiness of varying 
intensities, from strongly emitting 
areas down to dark and dead spots on 
the screen. The bright spots are said 

to have a lower "work function." This 
term expresses in terms of electric 
charges and potentials, the force at 
the cathode surface that resists ejec- 
tion of thermally energized electrons. 
The electron emission is subject to spec- 
tacular intensity variations because of 
the widely varying local surface prop- 
erties of the cathode material, which in 
turn results in local work- function 
changes. Small differences in work - 
function values produce high contrasts 
in brightness, since a physical law, very 
sensitive to the work- function term, es- 
tablishes the strength of the emission 
current. 

What is being done 
As shown on the cover, a 21 -inch 

screen displays such emission patterns. 
The author, who in the picture is di- 
recting a photosensitive probe onto one 
crystal plane of a multi -crystal emitter 
surface, conducts studies under a con- 
tract with the Cambridge Research 
Laboratories of the US Air Force (Of- 
fice of Aerospace Research, Bedford, 
Mass.) on thin -film- coated nickel cath- 
odes. Nickel, basically having a high 
work function, would not lend itself to 
emission experiments in the rather low 
temperature range of from 700 to 
1,100 °C, so an artificial activation proc- 
ess has to be adopted. A thin barium 
film about 1,000 atomic layers thick is 
chemically precipitated from an or- 
ganic barium solution. It is then ther- 
mally evaporated down to only a few 
atomic layers, until the crystal struc- 
ture of the nickel gradually comes into 
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prominence on the phosphor screen. 
The thin barium coating lowers the 
work function of the bare nickel sur- 
face. 

As Fig. 2 reveals, very sharp 
grain structures become visible. Bright- 
ness is uniform within their boundar- 
ies, indicating the consistency of uni- 
form work- function properties within 
each individual crystal face. It is due 
to the differences in the packing den- 
sity of nickel atoms in different crystal 
planes that the work function varies. 

Very interesting new phenomena 
were discovered with this potential tool 
in modern cathode research. Among 
other effects, the so- called "emission re- 
versal" was brought into prominence. 
It consists of the appearance of higher 
emission currents at lower tempera- 
tures. This seems to contradict the law 
of emission. The bright crystal face 
near the picture center in Fig. 2 ex- 
hibits this phenomenon in a convincing 
manner. It was taken at 890 °C, while 
in the picture of the same cathode at 
935 °C (Fig. 3), the brightness on the 
same crystal face is much lower. 

With the help of the large- screen 
microscope we were able to discover 
that effects like this were a direct re- 
sult of barium droplet formations that 
cover certain faces like a mesh -work 
and alter the straightforward concepts 
of uniform layer coverage. 

Almost as exciting as a good love 
story to young people is visualizing 
evaporation to the physicist. It is sim- 
ply fascinating to watch on the large 
screen how barium pools, forming on 
nickel with their typical "black eye" 
as depicted in Fig. 4, go into a most 
spectacular vaporization act when 
heated to 1,100 °C. They elongate and 
develop a fuzzy tail structure just like 
a comet. The tail breaks up into round 
globules that constantly sweep in the 
direction of the higher temperature re- 
gion, t,, gradually reducing in volume 
till they reach atomic size and disap- 
pear. The emission microscope cannot, 
of course, follow the entire process 
down to the atomic scale, but limits the 
observability to its own resolving pow- 
er. The smallest visible barium globule 
is 200 millimicrons in diameter. 

Other important investigations 
now become feasible, such as those de- 
termining the migration paths of active 
materials on hot surfaces and in study- 
ing the mechanism of structural trans- 
formations to the point where the sub- 
stances are completely dissipated in 
vacuum. 

Another successful application of 
this new instrument is for demonstrat- 
ing the emission mechanism of the mod- 
ern impregnated tungsten matrix cath- 
odes. These, also known as impregnated 
dispenser cathodes, can draw high cur- 
rents for thousands of hours. The 
inventors of this important type of 
cathode knew its operational character- 
istics for some time, by empirical meas- 
urements. However, their knowledge 
was confined to critical points only, 
without knowing the actual physical 
phenomena connected with them. 

Again, the large screen of this 
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instrument dissipated the fog that sur- 
rounded the physical secrets of this 
type of cathode. What made this emit- 
ter tick suddenly became clear. An ini- 
tial state of pseudo- emission is shown 
in Fig. 5. Residuals of the impregnant 
left on the surface after fabrication 
took the place of true dispenser action 
of active barium. This state is suc- 
ceeded by a profuse diffusion of liquid 
barium through the pores of the sin- 
tered tungsten pellet, as visualized in 
Fig. 6. 

Finally, at 1,230 °C, a complete sur- 
face flooding indicates the end of the 
desired activation, as seen in Fig. 7. 

(The windmill -like figure was etched 
into the cathode to aid microscope cen- 
tering.) Emission patchiness is a very 
undesirable feature since, not only does 
the tube characteristic change, but load 

conditions on the surface become non- 
uniform and noisiness in signal amplifi- 
cation increases. 

These different stages of activa- 
tion are a function of temperature, 
leading to chemical conversions in the 
impregnant. They start at 400 °C and 
are followed by secondary conversions. 
After that, operation at 1,140 °C guar- 
antees during the tube life an adequate 
continuous replenishment of active bar- 
ium out of the pores by surface migra- 
tion along the tungsten. 

These few examples may show 
that this new design concept in emis- 
sion microscopy is in a position to 
expand the stagnant field of cathode 
research. It also lends itself to investi- 
gations on cold electron and ion emit- 
ters and may also play an important 
role in metallurgical research. END 

WHAT'S YOUR EQ ? 

Its stumper time again. Here are three little beauties that will give you a run for 
the money. They may look simple, but double -check your answers before you say 

you've solved them. For those that get stuck, or think that it just can't be done, see 

the answers next month. If you've got an interesting or unusual answer send it to us. 

We are getting so many letters we can't answer individual ones, but we'll print the 

more interesting solutions (the ones the original authors never thought of). Also, 

we're in the market for puzzlers and will pay $10 and up for each one accepted. 
Write to EQ Editor, Radio -Electronics, 154 West 14 St., New York, N. Y. 

Zenith 17 B20 
The picture looked like the photo. 

This is the best that could be done. 
The horizontal hold would get the pic- 
ture up this far; then it would flip 
rapidly over to the same thing, leaning 
the other way! This picture would be 
quite stable like this, holding very well. 
It would not come up and lock in at all. 

Horizontal afc? A check of the tube 
showed it OK. Horizontal oscillator, afc 
and horizontal control tubes, OK. All 
parts in afc circuit good. All dc volt- 
ages OK. 

Is this trouble in the horizontal 
afc /oscillator circuit or not? - Jack 
Darr HINT : Check pulses on plates o f of c. 

High- Output Black Box 
This Black Box has four terminals. 

It contains a number of resistors and 
capacitors so connected that, for a 
specified frequency or band of frequen- 
cies, the output voltage exceeds the in- 

put voltage. The box contains nothing 
but resistors and capacitors and the 
necessary wire to connect them. How 
do you figure this is possible ? -Richard 
L. Koelker 

A Puzzle In Fours 

Find the values of Rl and R2 from 
the information given on the schematic. 
-Don J. Ponce, Jr. 
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By TOM JASKI 

RELAYS 
INSTALLING, TESTING AND MAINTAINING THEM 

With special attention to modernization and modification jobs 
MODIFICATION AND MODERNIZATION OF 
industrial plants often calls for install- 
ing relays or relay control systems in 
connection with existing equipment. 
This type of installation calls for more 
careful thought than even the selection 
and installation of relays in new plants. 
The new relay is often part of an im- 
portant control system. Thus the reli- 
ability of the whole plant is controlled 
by the relay's reliability. 

Many factors must be considered 
when installing relays. The main ones 
are: the most advantageous location; 
environmental conditions, such as dust, 
fumes, vibration and high tempera- 
tures; accessibility for service; the 
space needed and the availability of 
wiring runs, ducts or conduits. In each 
individual case, all sorts of other con- 
siderations may also enter into any deci- 
sions on just how' and where to install 
a relay. 

The best location for a relay depends 
on what you want to do with it. Most 
often it is best placed near the con- 
trolled device, avoiding heavy wiring 
runs. 

When selecting the best place for a 
relay, accessibility is an important con- 
sideration. A relay is an electromechan- 
ical device, with moving parts. It is 
subject to wear. Thus it must be placed 
where it can be serviced adequately. 

It is often possible to add new relays 
to existing enclosures or panels. If not, 
special enclosures may be needed. If 
they are installed on a 117 -volt (or 
higher) circuit, fuses may be required 
by the local electrical code. Heavy 
fuses, designed to protect against short 
circuits or heavy overloads, make for 
greatest reliability. 

In most cases it should be possible to 
disconnect the relay from the control 
circuit so that it can be serviced with- 
out having to work on "hot" wires. This 
is especially important when the relay 
is controlled by an automatic device. 
It might close the circuit at an inap- 
propriate moment -say while the tech- 

nician is holding the disconnected 
wires! 

Relays should be about the last thing 
installed on a job, since they are more 
easily damaged than most devices. Such 
operations as drilling or sawing on 
metal frameworks are especially bad, 
since the filings might lodge in relay 
contact openings. If such work must 
be done on a relay panel, the relays al- 
ready on it must be protected with a 
covering. 

In addition to vibrations from the 
environment, relays have a certain self - 
vibration each time the armature 
closes. Use lockwashers on all mount- 
ing bolts! In many less expensive re- 
lays the terminal leads are taped di- 
rectly to the winding. Use a terminal 

DC V + 

SCOPE 

AC RELAY UNDER TEST 

DC 
RELAY 

NORMAL 
CONTACTS 

BOUNC NG 
CONTACTS 

SCOPE 

ACbV 

Fig. 1 -a -Setup for checking dc relays. 
h-With ac relays another relay is 
needed to provide sync before tested 
relay closes. 

block for such relays, to avoid strain 
on the terminals. 

Basically all such considerations are 
a matter of common sense and good me- 
chanics' practice. A relay is usually 
one of the most important links in the 
control chain, and as such deserves the 
most considerate workmanship possible. 
Quality in installation will reflect in 
reliability of the control. 

Testing relays 
What is there about relays that can, 

and needs to, be tested? Some tests can 
be made quickly and simply, some re- 
quire sophisticated equipment. But 
none are very difficult. How much test- 
ing will be done depends on the appli- 
cation, how much is known about the 
relay and how critical the operation is. 
Certainly before installing the relay - 
even one fresh from the factory -it 
makes sense to give it a quick test for 
operation. This requires only a simple 
setup with the right voltage for the 
relay coil. 

Second, it is very simple to test the 
contacts for closure. Connect the low - 
ohms scale of your meter across the 
contacts to be closed, and check if they 
do indeed close with the correct voltage 
on the coil. 

Other tests on relays might include 
coil continuity, impedance and resist- 
ance, contact resistance, contact heat- 
ing with rated current, armature chat- 
ter (which might result from excessive 
spring tension), contact bounce (which 
can result in arcing), hum in ac relays 
and, at a more sophisticated level, the 
relay's operating speed. 

In industry some of these things are 
often taken for granted. The relay was 
carefully selected for its characteris- 
tics, it is reasoned, so why then should 
we test? This is true enough in most 
cases. But sometimes relays are used 
from spare parts or surplus stock, and 
then it may become necessary to know 
more about the relay than the manufac- 
turer publishes. 

Fig. 2 (left) -How perfect contact closing looks on scope. (center) -Contact shows slight bounce. (right) -This contact is arcing. 
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The resistance or impedance of a coil 
is best measured with a Wheatstone or 
general -purpose bridge. The ac relay 
coil impedance is measured with the 
armature not attracted. This gives the 
lesser impedance, and the more impor- 
tant figure, for the greatest amount of 
energy must be supplied to the relay 
in the open position. It also gives a 
rough indication of the in -rush current 
for the ac relay, which must be con- 
sidered when selecting fuses. 

Armature chatter can be caused by 
excessive spring or contact pressure, 
when this does not allow the armature 
to be completely attracted against the 
core. A chattering armature can ma- 
terially- increase the relay holding cur- 
rent, thus overheating the coil in an 
ac relay. In a do relay it leads to noise 
and premature wear of the armature 
hinge. 

Hum in ac relays is hard to avoid 
entirely. There are two sources of hum, 
the laminations of the core and arma- 
ture, and the air gap between armature 
aná core. The former is a matter of 
good relay construction and not easily 
corrected on a relay in place. The lat- 
ter may be the result of excessive re- 
turn- spring tension or contact pressure. 
These can be adjusted on most relays. 
Particles of dirt or dust between arma- 
ture and core can also increase hum. 
Another cause for hum can be under - 
voltage on the coil. 

Fig. 1 shows how to test a relay for 
bouncing contacts. With a triggered 
scope and do vertical amplifier, the cir- 
cuit is as shown. R reduces stray ac 
pickup in the scope; can be from 100; 
000 to 150,000 ohms. With an ac scope 
and sync only (rather than triggered 

Straightening bent contact springs. 

sweep), the switch must be replaced 
with a periodic contact made by a 
motor -driven switch or the relay pulse 
generator described earlier in the se- 
ries. Bouncing contacts will show as 
multiple vertical deflections where only 
a single vertical line would show for 
properly closing contacts (Fig. 2). 

Fig. 3 shows various ways to meas- 
ure operating time with a do scope. 
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DC V 

DCV 

RY 

a 

N.O. 

TO DC 

SCOPE 
(SEE 
TEXT) 

SYNC 

C 

TO DC 
SCOPE 
(SEE 
TEXT) 

DC V 

RY 
TO DC 

SCOPE 

(SEE 
TEXT) 

NO. 
b 

TO DC 

DCV RY l' SCOPE 

(SEE - I TEXT) 

DC V 

N.C. 
d 

TO DC 

SCOPE 

(SEE 
TEXT) 

e 

Fig. 3- Circuits for measuring relay 
operating time, using de scope calibrated 
sweep opening. a- Closing time, N.O. 
contacts. b- Opening time, N.O. con- 
tacts. c- Closing time, N.C. contacts. d- Opening time, N.C. contacts. e- 
Transfer time, spdt contact. 

SCOPE 

CALIB 
SO WAVE 

OSC 

SUPPLY I 11 ,' Y 
TRGG 

Fig. 4-How operating time is measured 
with an ac scope and square wave gen- 
erator. 

Bending an armature arm. 

Fig. 5- Square wave measurement with 
20 -cycle square wave. Relay timing is 
shown to be 0.6 second. 

They all work in much the same way. 
As an example, in Fig. 3 -a, as soon as 
the switch is closed, deflection starts 
and, when the relay contact closes, it 
shorts the vertical amplifier and deflec- 
tion stops. The other circuits in Fig. 3 
work the same way for different con- 
tact configurations. If the scope sweep 
is not calibrated, an electronic switch 
can be used to provide a timing trace 
along with the deflection by the relay. 
The switch amplifier must also be a dc 
amplifier. R in each case must be small 
enough to make a definite change in 
the voltage to the scope, big enough to 
avoid loading the power supply. 

Fig. 4 shows how to go about this 
with an ac scope. Instead of a do deflec- 
tion, a calibrated square wave is fed to 
the relay contact and scope vertical 
amplifier, but a double -pole switch must 
be used. Operating time is then counted 
by the number of excursions of the 
beam ( Fig. 5) . All other arrangements 
in Fig. 3 can be modified in this way 
to operate with an ac scope; triggered 
sweep is still an advantage which in- 
sures the picture will be in the middle 
of the screen and not broken up. 

Sometimes the relay contact resist- 
ance is critical. Particularly in auto- 
motive, railroad and aircraft applica- 
tions, where voltages may be low and 
currents high, a contact resistance of 
even 1 ohm may make a significant dif- 
ference. In that case tests with an ohm- 
meter may not be conclusive, and a 
special bridge may have to be used. If 
you have a meter with a high current 
range and known internal resistance, 
it will also work. The relay contact is 
connected in parallel with the meter. 
After the meter has been adjusted to 

Bent gauge is used to measure stroke 
of armature. 

deflect full scale, the relay is energized. 
The contact resistance can then be cal- 
culated approximately from the reduc- 
tion in deflection on the meter scale 
and the meter internal resistance. 

Many other tests of relays are made 
in production. These are not usually 
considered necessary by users in indus- 
try. Relay factories give their product 
life tests in which relays are operated 
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until they fail or decay to some min- 
imum standard. Heat runs are made to 
determine coil behavior after long 
hours of continuous operation at high 
temperatures. Relays designed for 
high -altitude operations must meet the 
problems of reduced atmospheric pres- 
sure, which may cause arc -over. These 
relays are tested in special altitude 
chambers. In general, the few basic 
tests described here will provide any 
information you may need about relays 
in industrial situations. 

Servicing relays 

Relays are easy to service and re- 
quire a minimum of service compared 
to most electromechanical machinery. 
Contacts are the most likely source of 
trouble if they carry rated current and 
interrupt an inductive load. Although 
it may not be serious, some arcing is 
likely to take place. This will lead even- 
tually to burning, pitting and coating 
of the contacts. The simplest and best 
way to clean relay contacts is to cut a 
thin strip of the finest sandpaper avail- 
able, and drag it once or twice through 
the contact opening while holding the 
contacts closed; then turn over the 
sandpaper and repeat for the other 
contact. Too, you can do a good job 
with an approved burnishing tool. 
Never use emery cloth on relay con- 
tacts. Emery contains conducting par- 
ticles, which may lodge in the contact 
springs, and then the job becomes 
really tough. Never use crocus cloth on 
relay contacts. Crocus cloth is made 
from aluminum oxide, an insulator, and 
you may just coat the contacts with 
it and worsen the problem. 

Cleanliness is one of the first rules in 
relay service. When soot and grease can 
deposit on the insulating material be- 
tween contacts, sooner or later they 
may arc over. An arc may slightly car- 
bonize the surface of the insulating 
material. This will require replacing 
the insulation, a job requiring remov- 
ing the relay at least, and its complete 
replacement at worst. 

Another good rule to follow in relay 
service is: leave well enough alone. If 
relays are clean, properly operating 
and not arcing excessively, don't fool 
with them! 

Salt and saline atmospheres are 
tough on relays. The problem is not as 
serious with ac relays, but do relays 
soon show a tendency toward electrol- 
ysis. It is almost impossible to keep 
a relay dry enough to prevent electrol- 
ysis. When I took care of hundreds of 
relays out at sea, I would make it a 
practice to paint all nonmoving parts 
of relays with Glyptal or other avail- 
able insulating varnish each trip. Usu- 
ally this resulted in minimum labor on 
relays for months afterwards. Coil ter- 
minals should be especially well pro- 
tected. 

Special contacts, such as tungsten, 
require a hard file (such as you find in 
ignition kits) for dressing. But on the 
other hand, tungsten contacts seldom 
require dressing. Silver contacts may 
turn black. This does not reduce their 
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Fig. 6- Instruments for relay adjustment. 

contact value, and there is no point in 
trying to keep silver contacts bright 
and shiny. You'll soon find it a hope- 
less task anyway. 

Contact adjusting tools can be made 
simply from modified screwdrivers. The 
cheap, ten -cent -store variety is best 
since they are usually made of rela- 
tively soft steel and will give you the 
least trouble with a hacksaw. Fig. 6 
shows how to make such tools. Use them 
sparingly. A bent contact that happens 
to bend the wrong way is a real dog 
to straighten out! 

Contact pressure can be measured 
with small commercial gram -gages, 
but contact pressure is rarely critical, 
so long as it is not unusually far off.. 
When contacts on a relay open and 
close at the same time, you can be fairly 
sure that the contact pressure is very 
nearly equal, unless one of the springs 
is badly distorted making its contact 
pressure different. 

When ac relays hum badly, try clean- 
ing between armature and core. I used 
to use a small strip of canvas and drag 

it through the opening while holding 
the armature down. This usually gets 
most of the dirt, which lodges in the 
rough weave of the canvas. Never oil 
relays unless the manufacturer calls 
for it. I have never come across a relay 
that needed oiling, but who knows, 
there may be some somewhere. Oil can 
raise havoc with the contacts, and in 
moving joints it just invites dirt to 
clog. 

Here are some of the rules for get- 
ting along with relays. In this series 
we have tried to give you some prac- 
tical ideas about relays, their applica- 
tion, selection, testing and mainte- 
nance, and perhaps you've met some re- 
lays you never saw before. Admittedly 
only a small part has been told of what 
could be told about relays, much of it 
from practical experience living with 
them. One cannot but wonder if Henry 
foresaw, more than a hundred years 
ago, that his simple electromechanical 
invention would some day be the most 
prolific control device in industry every- 
where. END 

AU photos courtesy Automatic Electric 

Long -nose pliers is used to adjust spring 
tension. 

Measuring the "residual" spacing be- 
tween armature and coil core. 
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What's New 

LISTENING TO THE STARS is the job of this 210 -foot radio tele- 
scope, the world's second largest. It is located in Australia about 
200 miles from Sydney and is intended mainly for radio study of 
the Milky Way and other galaxies. Though smaller than the 
250 -foot antenna at Jodrell Bank its greater accuracy is said to 
make it superior to any other instrument for detecting radio waves. 
The photo is from the Radiophysics Division, (Australian) Com- 
monwealth Scientific and Industrial Research Organization. 

LUNAR ROVERS Dumbo and Porkie are experi- 
mental moon exploring devices made by RCA's 
Astro Electronics Division. Dumbo is the large unit 
standing on the table. Porkie is being held by Judith 
Wrona. They were developed as part of a program 
to create locomotion techniques for getting around 
on the moon where wheels may not be as useful 
as their flat pad feet. 

SUBMINIATURE HEARING -AID AMPLIFIER -the entire 
section shown in the dear plastic case -snaps in and out 
of specially made eyeglass frames. Made by Dictograph 
Products, the device can be used with a variety of frames, 
unlike previous versions which were built into the frames. 
Its gain is 33 db. 

JANUARY, 1962 

_RESISTIV -E TRACK 

rPHOTOCNDUCTIVE TRACK 

COLLECTOR /LIGIT / SHIELD 

P R 

I SM / U GH / PATH 

ELECTRO- OPTICAL POTENTIOMETER features an entirely new 
operating principle. A light beam passes through a prism mounted 
on the potentiometer shaft and on to a photoconductive track. 
The point the light hits is determined by the shaft setting. High 
conduction at this point completes a circuit between collector and 
resistive track. Advantages of the Duncan Electronics pot are 
frictionless pickup, long life, and no contact noise. 

49 

www.americanradiohistory.com

www.americanradiohistory.com


TV DESIGN '62 
We're lifting the curtain on the new features of 1962 

television receivers 

By WAYNE LEMONS 
YES, NEARLY ALL MANUFACTURERS HAVE 
made some changes for 1962, but you 
may not be able to recognize some of 
those changes without a score card. So 
let's take a fast pan across and then a 
look at each maker's offering individ- 
ually. 

First off, nearly all tuners use a neu- 
tralized triode rf amplifier. A new 
frame -grid triode, the 6GK5, is the most 
popular. Mixers are still all triode - 
tetrodes or triode -pentodes but some 
new tube types have been added. In the 
if sections we find many portables have 
only two stages but, to help compensate, 
higher -gain tubes are used. In other 
circuits you probably expected several 
of the much heralded 12 -pin Compac- 
trons. They are found in only one set- 
no, not G -E -in Admiral. The one used 
is a triple triode combination noise in- 
verter, sync clipper and keyed agc. 

Advertising emphasis, in many cases, 
is placed on "blacker blacks and whiter 
whites and a full gray scale in be- 
tween." Basically, they're ballyhooing a 
circuit always found in designs around 
1950 but which has fallen into neglect 
in the last several years. It was known 
as do restoration or, as some call it, 
dc reinsertion. 

The simplest form of dc restoration 
is just not to lose it in the first place. 
This is done by designing the video 
circuits to retain the dc component by 
direct coupling from the detector to the 
video amplifier to the picture tube. 
This is how it is done where we find it 
this year, in all except some Packard - 
Bell sets. Since they use two stages of 
video amplification, they prefer diode 
restoration -in this case a diode - 
connected triode, part of the 6EA8 
second video amplifier. 

Why have do restoration anyhow? 
In simple terms, its purpose is to keep 
background brightness constant regard- 
less of the video content of the picture. 
Without it, the background tends to 
vary in proportion to the average 
amount of video. For example, when 
there is a lot of white in the picture, 
the whole screen goes whiter just as if 
you had turned up the brightness con- 
trol. This means dark backgrounds will 
be too gray. A dc restorer counteracts 
this by automatically increasing the 
picture tube bias. 

Philco and Packard -Bell have switches 
on some models to demonstrate this 
action to the customer. 
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Dumont, Magnavox and RCA have 
models with automatic brightness/ 
contrast controls. These circuits use a 
light- dependent resistor (LDR) whose 
resistance decreases when room light 
is increased. You may remember that 
Hoffman, who no longer builds TV's, 
used a similar circuit last year. 

Westinghouse probably has the most 
startling innovation, the "instant on" 
circuit. There is no waiting period; as 

Motorola and Packard -Bell have a 
customer control for varying the video 
response to compensate for customer 
preference. These tend to eliminate the 
snow effect in fringe areas by bypassing 
some of the high frequencies. Some 
foreign sets do this slightly in reverse. 
They have a two- position switch: one 
side accentuates the high frequencies 
(crispens) while the opposite position 
provides normal response. The clever 

Admiral's 1 962 chassis. 

soon as you pull the switch you have 
picture and sound. Westinghouse's 
"silent, sound" is another of its innova- 
tions. This is a transistor transmitter 
that rebroadcasts TV sound to a nearby 
AM radio. 

Philco uses a varistor in some sets 
to regulate the high voltage auto- 
matically. This tends to prevent bloom- 
ing when a high average value of white 
information is being transmitted. 

Motorola is still marketing the 19- 
inch transistorized portable TV it 
introduced last year. It has some 
competition from Sony (Japan), who 
has introduced an 8 -inch transistor 
portable. 

part is the labeling. The crisp position 
is labeled FILM and the other LIVE. 
Since films (old movies at least) lose 
something in the transition, the crisp 
position sharpens up the outlines. 

More home -entertainment units are 
being made this year. They feature 
TV, AM FM, FM stereo and stereo 
phonos with stereo amplifiers of up to 
100 watts of music power. 

Nearly every manufacturer has wire- 
less remotes of varying complexity, as 
has been the case for a couple of years 
now -but this year there seem to be 
more remote equipped portables than 
before. 

Zenith plunged into color with both 
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feet, the first manufacturer to chal- 
lenge RCA in several moons. In its all 
hand -wired version, convergence is 
similar to RCA, and an RCA (though 
labeled Zenith) all -glass picture tube is 
used. Both RCA and Zenith are using 
a new color picture tube that has about 
50% more brightness, more uniform 
phosphors and a high -voltage connector 
similar to black- and -white sets. 

New Tubes 
There are enough new tubes to fill a 

small caddy- here's a list to help you 
make up your next order: 

Triode Pentodes (Similar to 6AW8, 
usually used as video amplifier and 
sound if) : 

6DX8 (Zenith) 
6GN8 (Zenith), 1961 
6HF8 (RCA) 
6JE8 (Philco) 
8GN8 (Olympic) 

10HF8 (RCA) 
11JE8 (Philco) 

Triode Pentodes (Similar to 6U8, 
6EA8, etc.): 

6BL8 (Motorola, Olympic) 
6HL8 (Motorola, Zenith) 
6JC8 (G -E) 

VI-o,b,c TO HORB 

6KI (OR6QI I 

FROM TAP 39K .01 3.9MEG 

PHASE 

VI-b 

DET 

SYNC TO 

180K 

.02 

100K 

VERT OSC 

KEYED AGC TO IF 

_ 

120K 260V 

AGC 

200K 

FROM TAP ON VIDEO AMPL PLATE LOAD 

FLYBACK 

ON VIDEO 
PLATE LOAD 

VIDEO SIG 
FROM VIDEO 
AMPL 

220K 470µµf 

NOISE 
INV SYNC SEP 

150K 

2.2 MEG 

KEYED AGC 
AMPL 

PLATE T 
AMPLIFIED 
NOISE 

V I -o mow 68K 
VI-c 100K 

150K 

VIDEO 

FROM 

18K 

20 MEG 

F-0M 
DET 
LOAD 
RES 

NOISE 

-35V FROM 
820K HORIZ 

140V 

¶001 I= 470K 
PULSE 

IOOK 150K 

AMPL GRID PICTURE GUARD 

Fig. 1- Admiral uses this agc, sync and noise- inverter circuit. A single Compactron 
does the job. 

RF Triodes: 
2CW4 nuvistor (RCA) 
2FQ5 (Sylvania portable) 
2GK5 (Admiral portable) 
3GK5 (Philco portable) 
6GK5 (Admiral, DuMont, G -E, Mag- 

navox, Packard -Bell, Setchell- 
Carlson, Sylvania, Westing- 
house) 

Motorola uses this chassis arrangement. 

Pentodes (General -purpose): 
6GK6 video amplifier, audio output, 

vertical output (Motorola) 
6HB6 video amplifier (Zenith color) 
6GY6 agc amplifier (RCA) 
IF Pentodes: 

4EH7 (Philco) 
4EJ7 (Philco) 
5EW6 (RCA) 
5GM6 (RCA) 
6EH7 /EF183 (DuMont, Zenith) 
6EJ7 /EF184 (DuMont, Zenith) 

JANUARY, 1962 

6FY5 (Motorola, Olympic, Zenith 
color) 

Dual Tetrodes (similar to 'BU8): 
3GS8 (Motorola) 
6HS8 (DuMont, Zenith) 

Vertical Oscillator -Outputs 
6FD7 dual triode (Philco) 
6HC8 triode -tetrode (Setchell -Carl- 

son) 
10EG7 dual triode (Sylvania) 
13FD7 dual triode (Philco) 

Others 
6GX6 sound detector similar to 6DT6 

(RCA) 
6K11 or 6Q11 Compactron (Admiral) 
6FQ7 "dark- heater" dual triode (used 

by Admiral, Magnavox, Olym- 
pic and RCA but is interchange- 
able with the older 6CG7. This 
tube's heater operates at a 
rather low temperature.) 

3A3 (G -E, Motorola and RCA all 
using it as a high -voltage rectifier 
in some of their black- and -white 
sets.) 

17GW6 (RCA's new horizontal output 
tube in their portables). 

Now that we've taken a quick overall 
sean of the new sets let's discuss them 
by make in more detail and take a look 
at some of the new circuits you'll be 
seeing this year. 

Admiral 
Perhaps the most striking design 

feature of the new Admiral sets is the 
triple- triode Compactron used as a 
keyed agc, sync clipper and noise 
inverter (Fig. 1). This circuit in a 
slightly different form is used in port- 
able, table and console models. Two 
controls adjust the circuit. The AGC 

control sets the no- signal bias on the 
first triode to control the amount of agc 
fed to the if and tuner. 

The PICTURE GUARD control sets the 
bias on the third triode so that any 
noise above the sync tip level is clipped. 
Though it is called a noise inverter, 
there is no inversion in this triode since 
the input is to the cathode. The noise 
actually is inverted by the video ampli- 
fier stage. The noise fed to the cathode 
of the noise inverter is taken from the 
diode load resistor and amplified. This 
amplified noise is then mixed with the 
inverted noise from the video amplifier 
and, if the picture guard control is set 
correctly, is cancelled in the plate cir- 
cuit of the noise inverter. Obviously, 
if the control is set incorrectly, part 
of the sync pulse would also be can- 
celled and the picture will be unstable. 

All Admiral sets use circuit breakers 
that are resettable from the rear. Port- 
able models have series- string heaters 
and two if amplifiers. All others are 
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12BY7 VIDEO AMPL 

ABC 
OFF 

ON 

68K 

33K 4.7K 

' 12K 

270V 

560K 

VIDEOINPUT 

B+ 

220K 

BRIGHTNESS 

PIX TUBE 

Fig. 2- DuMont's automatic brightness /contrast circuit 
using a light- dependent resistor. 

transformer-powered and have three 
if's. 

All models have individual vhf chan- 
nel slug adjustments that can be 
reached from the front of the set. 

Admiral color sets are the same as 
the RCA CTC11 circuitwise. 

ATR 
According to Mr. Goffstein, general 

manager of ATR Electronics, this 
company does not believe in "planned 
obsolesence" but rather endeavors to 
improve its existing model to be as 
foolproof as possible. 

The set has a cascode Standard Coil 
tuner, four video if's, two sound if's, 
ratio detector and push -pull audio out- 
put. Two 5U4's are used in a .trans- 
former power supply. The horizontal 
oscillator is a Synchroguide and feeds 
a 6CD6 horizontal output and 6V3 
damper. Twenty -six tubes in all are 
used in their deluxe chassis. 

DuMont 
The new 800 series DuMonts are 

similar to last year's transformer - 
powered 600 and 700 series except for 
a few improvements. An audio output 
jack has been added that works inde- 
pendently of the volume control. It is 
useful for tape recording or using an 
external amplifier. An automatic cir- 
cuit breaker with a reset button on the 
rear apron of the chassis has been 
inserted in the power transformer 
primary. New frame -grid rf and if 
amplifiers are used. 

An automatic brightness /contrast 
circuit is included in some models (Fig. 
2). Note that a light- dependent resistor 
(LDR) is connected across the 27,000 - 
ohm resistor in the screen circuit of 
the video amplifier. As room light in- 
creases (in daylight or when lamps are 
turned on), the resistance of the LDR 
decreases. This places more voltage on 
the video amplifier screen, which in- 
creases the contrast. At the same time 
voltage on the picture tube grid is 
increased through the 68,000 -ohm resis- 
tor and brightness is increased too. 

General Electric 
The MV chassis is very similar to 

last year's M6 with these exceptions: 
A 6D T6 gated -beam sound detector is 
used instead of a ratio detector. The 
shielded cable from the tuner has been 
covered with insulated tubing. A 41.25 - 
mc trap has been added inside a larger 
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Fig. 3- Automatic brightness /contrast circuit in the Magna- vox 35 and 36 series. 

first if can and a 47.25 -mc trap has 
been added inside the second if. 

Tuners are similar except for the 
triode rf amplifier replacing last year's 
tetrode. 

The horizontal afc diodes are silicon 
instead of selenium and, shortly after 
start of production, a 3A3 replaced the 
1J3 as the high -voltage rectifier. The 
additional heater voltage was obtained 
by winding three turns around the fly- 
back core and using a dropping resistor. 

G -E's color set (chassis CW) uses 
an RCA CTC11 chassis. 

Intenna teacart used by Packard -Bell. 
The frame of the cart is a dipole antenna 
for the TV set. 

Magnavox 
New Magnavox receivers are trans- 

former- powered and use silicon rectifiers 
in a voltage -doubler circuit. A circuit 
breaker is used in the primary of the 
transformer. 

The automatic brightness /contrast 
circuit shown in Fig. 3 is similar to 
the DuMont circuit. It is in the 35 and 
36 series -02, -03, -04, -05. 

A 

+ 390K 
20 

20 

270K TO PIX TUBE uw0 
I ACCÉLGRID B 

390K 1003 1G2) 

FROM VERT BLANKING PULSE 

Fig. 4 -Tap for CRT accelerator grid 
voltage may have to be changed to get 
proper automatic brightness action in 
the Magnavox 35 series. Connect it to 
either point A or B- whichever gives 
the best results. 

It may be necessary to change the 
accelerator -grid (G2) voltage, espe- 
cially if the picture tube is changed, 
to get the proper automatic brightness 
action. Do this by selecting either tap 
A or B, shown in Fig. 4, to give opti- 
mum results. 

New Magnavox sets have 23 -, 24- and 
27 -inch picture tubes. 

Motorola 
All new Motorola table and console 

models use a new horizontal oscillator 
and control circuit. They also have a 
"picture optimizer" for customer con- 
trol of video response. 

The oscillator and control circuit 
(Fig. 5) is different in that no react- 
ance tube is used. The sine -wave oscil- 
lator is controlled directly by the output 
of the phase detector. 

The oscillator is a modified Colpitts. 
Note the cathode feedback taken be- 
tween .0033 -uf C507 and .007 -µf C508, 
across the horizontal oscillator coil. The 
"plate" for the oscillator is the screen. 
It is bypassed to ground through B -plus 
by 0.1 -sf C509. This isolates the oscil- 
lator from the wave -shaping network, 
C510 and R511, in the plate circuit. 

Motorola, in its circuit analysis of 
the control circuit, speaks of a saw - 
tooth superimposed on a sine wave by 
the time constant of C506 and R506, 
and that the correction voltage varies 
the size of the sawtooth to provide 
control. We think it can best be under- 
stood from a service standpoint by 
simply saying that a positive control 
voltage speeds up the oscillator and a 
negative voltage slows it down. 
Picture Optimizer 

The optimizer control is connected 
in series with a fixed 1,500 -ohm detector 
load resistor (Fig. 6) . This results in 
a variable detector load resistor. Elec- 
trically, it varies the Q of the third if. 
Increasing the load resistance increases 
the Q by lowering the loading. This 
results in a loss of high -frequency 
response and reduces snow while in- 
creasing gain for fringe -area reception. 
Decreasing the Q gives a sharper, 
crisper picture for areas of higher 
signal strength. 

Olympic 
New Olympic 100 series are hand - 

wired, transformer- powered circuits 
with only two if's. The second if, how- 
ever, is a new high -gain frame -grid 
tube. The 200 and 500 series are also 
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6BL8 OR 6HL8 
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.0039 

.005 .005 
15K 
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270K 
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.007 
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C509 8K 

15K .1 C510,r560µpf 

275V TFROM TAP 
ON FLYBACK 

Fig. 5 -New Motorola horizontal oscillator circuit. 

200V 275V 

hand -wired and transformer -powered 
but have three if's, keyed age, frame - 
grid rf and if tubes, noise inverter and 
adjacent -channel traps. 

Some portable models are not trans- 
former- powered- chassis LX and LXU. 
These sets only have two if stages too. 

All transformer models have a 0.75 - 
amp fuse in the secondary center tap. 
Heater circuits are fused with a length 
of No. 26 wire. 

The sync and vertical oscillator cir- 
cuit for the portables is similar to a 
circuit used last year and this year by 
RCA in some models (Fig. 7) . The 
sync is fed into the cathode circuit of 
the oscillator. The low impedance of 
the cathode circuit would swamp the 
high -impedance sync pulse except for 
the diode gate in the 3AV6. This gate 
keeps the cathode circuit open (high 
impedance) until the negative sync 
pulse triggers the oscillator. The oscil- 
lator tube then starts to conduct, 
through the diode, and produces vertical 
sweep. 

The advantages of this circuit are 
that only one sync stage is required 
because it can be triggered by a nega- 
tive pulse and it is insensitive to noise 
and other disturbance during sweep 
time because of the then low impedance 
of the cathode circuit. 

VIDEO DET 
3RD IF IFT 

1.5K 
2 

RFC 

TO IDEO 

AM 'L 

7K 

PIX OPTIMIZER 

Fig. 6- Picture optimizer used by Mo- 
torola changes Q of third if to vary video 
response. 

Packard -Bell uses this ' crtical chassis in '62. 

Picture Fidelity that might be compared to a simple 
The PICTURE FIDELITY control is sim- audio tone control. A 50,000 -ohm pot 

ply a high -frequency bypass in a circuit is used in series with a 100-puf capac- 

600V 

Packard -Bell 310ST 

All models are transformer- powered 
and hand -wired. Both the 88 and 98 
series use circuit breakers in the pri- 
mary of the power transformer. Direct 
video coupling maintains the de black 
level in the 88 series. In the 98 series, 
with two video amplifier stages, a 
diode -connected triode (16EA8) is 
used as a dc restorer (Fig. 8). 

For demonstration, the restorer may 
be disabled by a push -pull switch on 
the brightness control. With the switch 
open, a positive voltage through the 
3.3- megohm resistor forces the diode to 
conduct continuously to prevent any 
change caused by the video input to 
the cathode. 

Normally the negative -going video to 
the cathode causes the dc restorer to 
conduct in proportion to the average 
amount of video -thus on dark scenes, 
which have high video, the diode con- 
ducts more. This charges the .022 -µf 
capacitor in a more positive direction. 
This in turn is applied to the picture - 
tube grid to increase brightness. The 
reverse holds true for scenes with low 
average video. 

JANUARY, 1962 

VIDEO 002 
IN 
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SYNC SEP 

470µµf 

265V VERT 

47K HEIGHT 2.5MEG 
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TRANS TO VERT YOKE 
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.15 47K 22K .01 VERTOSC RETRACE BLANKING 
H- 

1,005 
2.7K 
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HOLD 
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Fig. 7 -Sync and vertical oscillator output circuit of Olympic LX and LXU chassis. 
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in the Packard -Bell 98 series. 
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(70V 

120K JUMPER (SEE TEXT) 
Fig. 9- Simplified Vivid Vision circuit as used by Philco. 

itor. Picture fidelity will be best with 
the control set for maximum resistance. 
In fringe areas, though, snow can be 
reduced by setting this control for less 
resistance. 
Intenna 

A unique cart design for Packard - 
Bell sets features a built -in antenna, 
called Intenna by the manufacturer. 
The metal rods act as a broad -band 
folded dipole bent up (down in some 
designs) at the ends. 

Philco 
The new Philco portables (chassis 

12J27) are series- string sets with a sili- 
con- rectifier voltage -doubler power sup- 
ply. Two high -gain frame -grid pen- 
todes are used as if amplifiers. The 
video amplifier stage is dc- coupled to 
provide automatic black -level control. 

Other Philco models are transformer - 
powered refinements of last year's "cool 
chassis" receivers. 
Vivid Vision 

The 12N53 and 12N54 chassis have 
slide switches to change from BLACK 
LEVEL to NORMAL. In the NORMAL posi- 
tion the video is ac- coupled to the crt. 
In the BLACK LEVEL position the circuit 
is dc- coupled to restore the correct 
background level regardless of the aver- 
age amount of video present (Fig. 9). 
The circuit may appear unnecessarily 
complicated, but there are reasons. 

In the BLACK LEVEL position, video 
capacitor C19 is shunted by R20 (22; 
000 ohms) and R36 (39,000 ohms) 
through the switch. Two resistors are 
used so the switch capacitance will not 
load either the video amplifier plate or 
the picture -tube cathode and cause 
high- frequency loss. 

The other side of the switch inserts 
82,000 -ohm R2'7 from the center arm 
of the contrast control to the picture 
tube cathode to compensate for changes 
in brightness with a change in con- 
trast setting. This would occur since 
the contrast control is in the screen cir- 
cuit of the video amplifier. Increasing 
the screen voltage (contrast increased) 
will increase plate current and decrease 
plate voltage. This plate voltage is 
directly coupled to the picture tube 
cathode, so without compensation, an 
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VERT RETRACE 

BLANKING 

increase in brightness would result. 
The 82,000 -ohm resistor compensates 
by applying a more positive voltage to 
the picture tube as the contrast is ad- 
vanced. 

In the NORMAL position, the dc coup- 
ling circuit is opened, but` to maintain 
the correct bias on the picture -tube its 
cathode is connected through R36 
(39,000 ohms) and R49 (100,000 ohms) 
to the AUXILIARY BRIGHTNESS control 
and the center arm of the customer 
BRIGHTNESS control. This compensates 
for the change in picture tube bias 

POSITIVE C 
PULSE 150µµf 

FROM 2KV 
FLYBACK 

VARISTOR 

. .047 

FROM HORIZ OSC 

680K 
Iw .001 

220K 

820K 

6DQ6 
HORIZ 
OUTPUT 

250K WIDTH CONTROL, 

170V 

Fig. 10- Varistor regulates high volt- 
age in Philco receivers. 

when the do coupling from the video 
amplifier plate is removed. 
Setting Auxiliary Brightness Control 
1. Set switch to BLACK LEVEL. 
2. Insert 0 -1 -ma meter in the cathode 

lead. 
3. Turn brightness and contrast to 

maxium. 
4. Set AUXILIARY BRIGHTNESS control 

for a three -quarter scale (750 µa) 

4 5MC TRAP 

TO SOUND 
00 

LDR 

IF AMPL 

VIDEO 
AMPL 

R149 
56K R148 

270K 

reading on the meter. 
5. If the control goes to zero before 

750 µa is reached, connect a jumper 
to bridge 120,000 -ohm R69 across 
the brightness control. 

Automatic High- voltage Regulation 
Another refinement in some Philco 

models is the varistor. It is constructed 
so its resistance decreases as the volt- 
age across it is increased. A typical 
unit will pass only 100 µa with 200 
volts across it (2 megohms), but will 
pass 1 ma with 355 volts across it. 

Fig. 10 shows the bias network of 
the horizontal -output stage. Basically 
here's how the circuit works: During 
horizontal retrace, a large positive 
pulse appears across the varistor. Since 
its resistance is inversely proportional 
to voltage, it will have low resistance 
and C will charge rapidly. Between 
pulses, the voltage will be low and the 
varistor resistance high. This forces C 
to leak off through the parallel paths 
represented by the grid resistances. 
This creates a negative voltage to bias 
the output tube. Suppose the high vol- 
tage goes down for some reason, the 
pulses from the flyback will also de- 
crease and so will the bias to the output 
tube. With less bias, the output tube 
will have more gain and increase the 
high voltage. So we have regulation. 

Since the bias supplied in this man- 
ner ranges around -100 volts and we 
can use only around -60 volts, a 250,- 
000 -ohm WIDTH CONTROL controls a 
positive bucking voltage to set the bias. 

RCA 
New RCA portables (KCS137 and 

138 chassis) depart from their design 
in recent years by returning to series - 
string heaters with a voltage- doubler 
power supply. A new horizontal -out- 
put tube (17GW6) is said to give the 
additional drive needed to develop a 
high voltage of 20 kv. 

The KCS136 chassis used in table 
and console models is transformer-pow - 
ered with a 5U4 rectifier. The trans- 
former has 120- and 128 -volt taps in 
the primary. A 6GW6 is used as the 
horizontal -output tube and a 3A3 high - 
voltage rectifier supplies the 22.5 -kv 
maximum picture tube anode voltage. 

Some KCS136 chassis incorporate a 
light- dependent resistor (LDR) for 
automatic brightness control. It can 
be switched in or out. Dc coupling pro- 
vides the correct black level in the video 
amplifier. Fig. 11 shows this combina- 
tion 'automatic brightness and dc-cou- 
pled circuit. 

180µH 
35K 

150K '47µµf CONTRAST 
3.9K 

18K 

270V 
OUT 

IN 

270V 

.22 

PIX 

1 i I 
R241 

150K 120K 

WIDTH COIL 

TO BRIGHTNESS CONTROL& VERT BLANKING 

Fig. 11 -RCA's automatic brightness and dc coupling circuit. 
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Zenith's 16H28 chassis -new for '62. 

TV technician demonstrates accessibility of Sylvania GT -555 chassis. 

JANUARY, 1962 

With the LDR switched in, the dc 
component from the video amplifier 
plate is coupled through the switch to 
the CRT cathode. Since the LDR de- 
creases in resistance, the CRT cathode 
will go less positive and brightness will 

New tuner used by Zenith has provision 
for adding up to 4 uhf channel strips. 

increase with an increase in room light. 
With the LDR switched out, dc 

for the picture tube cathode is taken 
through R149 (56,000 ohms) and R148 
(270,000 ohms) and R241 (150,000 
ohms). The LDR is shorted by the other 
side of the switch. 

A winding on the width coil supplies 
a horizontal blanking pulse to the pic- 
ture tube grid. Vertical blanking is 
also applied to this grid. 

RCA color 
The principal change in the CTC11 

RCA color set is the picture tube. The 
new 21FBP22 tube has up to 50% more 
brightness. All three phosphors are 
more evenly matched so that the red 
gun does not have to be driven harder. 
This eliminates the red border around 
bright, white objects. All three phos- 
phors have about the same decay time. 
In the old tube, the blue phosphor de- 
cayed more rapidly (dimmed faster 
after being hit by the electron beam) 
than either red or green. This caused 
a yellow blur following fast movement 
in the picture. 

Other changes are a new tuner using 
the 6CW4 nuvistor triode, and a circuit 
breaker replacing a fuse in the B -plus 
circuit. 

Set up procedure is essentially the 
same as last year. 

Setchell- Carlson 
Setchell- Carlson has three chassis, all 

transformer -powered -the C -117 port- 
able (also C -219 with AM radio), the 
362 and the "unitized" 159. 

The 159 is the same as last year ex- 
cept for a new tuner using a frame - 
grid triode (6GK5) rf amplifier. The 
same chassis is used with 23 -, 24- and 
27 -inch picture tubes. 

The 362 chassis has three video if 
stages (as do the others) and two 

ideo amplifier stages. 
The power supply is the same in both 

the portable C -117 and the 363 chassis. 
It is a little unusual (Fig. 12) in that 
115 volts B -plus is taken off at the 
lower end of the power transformer 

(Continued on page 60) 
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FM STEREO AT LOW COST 
A "value packed" combination for exciting stereo FM entertainment! Tuner has pre - 
assembled, prealigned FM tuning unit for fast, easy assembly. Features flywheel 
tuning, automatic frequency control, handsome modern styling. Stereo converter has 
self- contained power supply, cathode follower outputs for A & B channels. 12 lbs. 
Kit AJ -31S (includes AJ -31 tuner and converter)... no money down, $7 mo.... 

Saves $2.50 only 569.95 

SPACE -SAVING AS -81 SERIES 
MINIATURE HI -FI SPEAKER SYSTEM KITS 
Measures only 103/4" x 61/2" x 6;/8 ". 70- 14,000 cps 
response. 6" woofer, 3" tweeter. 8 ohm imp. 6 watt 
power rating. Factory assembled cabinet. 10 lbs. 
Kit AS- 81...Unfinished $17.50 

Mahogany or Walnut $19.95 

SAVE TIME & STEPS WITH A HEATHKIT INTERCOM SYSTEM 
Complete indoor & outdoor communications facilities in easy to build kit form. 
All- transistor master handles up to five indoor or outdoor remotes. Powerful 1 

watt output and specially designed frequency response assure crisp, clear com- 
munications. Costs only 5c a month to operate! 
Kit GD -121 Master Station ... 5 lbs.... no money down, $5 mo $29.95 
Kit GD -131 Indoor Remote ... 3 lbs $8.95 
Kit GD -141 Outdoor Remote ... 2 lbs $ 5.95 

"CORDLESS" AM RADIO 
Battery powered. 4" x 6" PM 
speaker; transistor circuit ; ivory 
& green. 3 lbs. 
Kit GR -131 Radio 

(less battery) $19.95 
GRA- 131 -1: Battery pack 

2 lbs $1.10 

HEATHKIT offers MORE -more new 

Whatever your interest, there's a 

Heathkit for you. Over 250 kits- each 
priced to save you money. Guaranteed 
to be easy to build and to provide years 
of enjoyment and superior performance. 

58 

Why take chances in kit buying - 
Heathkit's broad guarantee 
assures satisfaction every time. 
Compare this guarantee with any competitive 
electronic kit manufacturer. See why Heathkit 
gives you more. Our pride in our quality, in 
our reputation and goodwill, in our pains- 
takingly engineered "check -by- step" instruc- 
tions is reflected in the unconditional guaran- 
tee that you, regardless of technical knowledge 
or experience, can build any Heathkit. 

MONEY BACK GUARANTEE 
The Heath Company unconditionally guaran- 
tees that you can build any Heathkit product 
and that it will perform in accordance with our 
published specifications, by simply following 
and completing our check -by -step Instructions, 
or your purchase price will be cheerfully re- 
funded. 
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WORLD -WIDE REACH! 
SHORT WAVE RECEIVER 
Covers 550 kc to 30 me in four bands. Illuminated 
7" slide -rule dial & meter. Versatile controls for top 
reception. "Velvet touch" tuning. Easy circuit 
board assembly. Beige & aqua color. 9 lbs. 
Kit GR- 91...no money down, $5 mo $39.95 

NEW CITIZEN'S BAND TRANSCEIVERS 
New high -efficiency transmitter. 3- crystal controlled 
transmitting channels; single crystal or variable 
receiver tuning. Adjustable squelch, automatic 
noise limiter. Press -to -talk mic. Signal meter. 13 lbs. 
Kit GW -11 ... specify AC or DC ... 
no money down, $7 mo ea. $69.95 

NEW! FIRST COMPLETE FILTER -TYPE 
SSB TRANSMITTER IN KIT FORM! 
Another Heathkit first! Every desired SSB feature at half price. Send for full specifi. 
cations and compare for yourself! Operates 80 through 10 meters with out -of -band 
coverage for MARS operation. 180 watts PEP -SSB & CW, 75 watts AM. Parallel 
6146's in final. All power supplies built -in. Unique simplified alignment procedure! 
Kit HX -10 SSB TRANSMITTER...92 lbs... no money down, as low as $22 mo.$334.95 

POCKET SIZE 
" WALKIE TALKIE" 
4- transistor; crystal - 
controlled. Range I 

mile. Easy circuit 
board assembly. 2 lbs. 
Kit GW -31 ea. $24.95 

RESISTANCE & CAPACITOR DECADES 
Provide precision resistor values from 1 ohm to 999,999 
ohms in one ohm steps, at 1/2 of 1% accuracy ... capacitor 
values from 100 mmfd to 0.111 mfd in 100 mmf steps. 
Kit IN- 11...6 decade resistance kit...4 lbs.... 

no money down, $5 mo $24.95 
Kit IN- 21...3 decade capacitor kit...3 lbs $17.95 

kits, better guarantee, easier terms'. 
Don't wait to buy the kit you need! 
Heathkit's easy terms let you 
enjoy it while you pay! 

No need for cash. Beginners, enthusiastic 
amateurs and dedicated professionals will find 
kits to meet their needs ... and pocketbooks. 
Here is tremendous quality at the lowest pos- 
sible cost PLUS new relaxed .Credit terms. You 
can purchase any kit from $25 to $600 with no 
down payment and take up to 18 months to 
pay. What's more, when you purchase the kit 
of your choice, you purchase with confidence, 
with the sure knowledge that it will outper- 
form any competitively priced product. Enjoy 
it today ... pay for it tomorrow. Remember, 
no money down and up to 18 months to pay. 
With a Heathkit every dollar invested gives 
double enjoyment, double value! 

L 

JANUARY, 1962 

HEATH COMPANY 
Benton Harbor 20, Michigan 

Yes, send me my free 1962 Heathkit catalog 

NAME 

ADDRESS 

CITY ZONE STATE 

Order direct by mail or see your Heathkit dealer. 

Ship Parcel Post Express C.O.D. Best Way 

Ordering instructions: Fill ou I the order blank. Include charges for parcel post 
according to weights shown. Express orders shipped delivery charges collect. All 
prices F. O. B. Benton Harbor, Mich. A 20% deposit is required on all C.O.D 
orders. Prices su biect to change without notice. Dealer and export prices slightly 
higher. 

ITEM MODEL NO. PRICE 

Free Catalog! 

tend In today for your free 
100 -page catalog. Over 250 

kits i more than 40 are news 
in this most complete cata- 
log of kits. Every piece is 

top quality . .. save up to 

50 %. Get a catalog now and 

receive 1962 Heathkrt sup- 
plements. 

-- -- 
This Christmas Give a Heathgift ... from the World's Shopping Center for Electronic Kits 
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117 V AC 

150µf 

500MA PLUG-IN RECT ASSEMBLY 
INTERLOCK 2R 3A ON-OFF 

- 5W 
II7VAC 

Fig. 12- Setchell- Carlson power 
filtering. 

Jw 
3ß /5W 

8v - 
WINDING 
ON PWR 
TRANS EXTEND LIFE OF WEAK TUBE) 

Fig. 13- Built -in booster for weak pic- 
ture tube is a part of the Setchell -Carl- 
son circuit. (Unitized chassis models 
only.) 

2K 
5W 

2O0ß 500!1 

115V 
+ Ia +7W+ 

T50 100µf T I NRS' 2KT 

ß.200µf 5W -F 50 

- N °26WIRE FUSE LINK 
1 

215V 

245V 

225V 

115V 

supply uses plug -in silicon rectifiers and RC 

(Continued from page 57) 
secondary, at the positive terminal of 
the voltage -doubling capacitor. 

The silicon rectifier doubler is a plug - 
in assembly. All chassis have keyed age. 

The 159 chassis has an unusual fea- 
ture in the "picture -tube booster" cir- 
cuit (Fig. 13). A resistor is used in 
series with an 8 -volt heater winding 
going to the picture tube. When the 
time comes that the picture tube emis- 
sion can be improved by more heater 
voltatge, a jumper can be plugged in to 
short the resistor. 
Sony 

This firm's big news is an 8 -inch 
transistorized portable. 

The set uses 23 transistors and 18 
diodes; has a 20 -mc if, intercarrier 
sound and an overall sensitivity of 
approximately 30 Av. The 210HB4 pic- 
ture tube is aluminized and has a 90° 
deflection angle. 

Power consumption from the 12 -volt 
lead -acid battery is 13 watts. A built - 
in rectifier charger filter system per- 
mits operation from a 120 -volt line. 

Only two tubes, in addition to the 
picture tube, are used. These are the 
two 1DK1 high -voltage rectifier doub- 

l' PIX 
h TUBE! 

PIX TUBE SAVER SOCKET (SHORT TO 

HORIZ r 
DEFL I 

COILS I 

12V IDKI (2) 
HV RECT 

FLYBACK 
TRANS .., 

;, _ 

Lem 0 
2 

DAMPER 

6KV TO 

PIX TUBE 
ULTOR 

250 V TO 
PIX TUBE 

GRID(G2 

85V TO 

VIDEO 
AMPL 

10. 100K 150K 

NEON 
PILOT 

Fig. 14 -Sony uses two tubes and two 
diodes to supply B -plus in transistor set. 

15A 1 

TO PWR 
CONNECTOR 
ON SET 

SAFETY DEVICE 

FROM 
CIGAR 
LIGHTER 
PLUG IN 
CAR 

Fig. 15 -This safety device prevents 
damage to Sony transistor TV if it is 
accidentally connected to wrong polarity 
dc. 

6E106 
HORIZ AMPL 

260V 

Fig. 16- Sylvania uses a combination of 
screen voltage adjustment and degen- 
eration to control width. 

117 VAC 
INPUT 

I0ß /15W 
o-mA, 

ON-OFF 

30A/ IOW 

TO SILICON RECT 

PWR SUPPLY 

HTRS 

r 1 

SILICON DIODE 

Fig. 17- Westinghouse fast -start In- 
stant-On circuit. 
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Sony transistorized portable 
used almost anywhere. 

lers. They supply 6 kv for the second 
anode of the picture tube (Fig. 14). 
Note the voltage for the accelerator grid 
and for the video amplifier is derived 
from the horizontal sweep circuit 
through separate semiconductor diodes. 
The neon pilot lamp is also powered by 
this source. 

A safety device, using two parallel 
diodes prevents damage to the re- 
ceiver should it be subjected to incor- 
rect polarity when operated in an auto- 
mobile. The diodes block the current if 
the polarity is reversed (Fig. 15) . 

Sylvania 
Sylvania this year has gone back to 

TV can be 

Setchell -Carlson C -117 chassis. 
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a power- transformer chassis with 5U4 
rectifier and B -plus circuit -breaker in 
their table and console models. They 
have retained their series -string port- 
able. 

The transformer chassis is easily 
accessible for service. Yoke and tuner 
plugs make it simple to remove the 
chassis if service underneath is neces- 
sary. 

Their remote control receiver has been 
updated to provide more functions. It 
now uses two tubes (12AX7, 12AT7) 
instead of the one (6AW8) used previ- 
ously. The frequency of operation is 
the same, about 8 kc, as compared to 
other remotes which usually operate 
around 40 kc. 

An unusual width- control circuit is 
used in all models. It has both screen - 
voltage adjustment and screen degen- 
eration (Fig. 16). As the WIDTH con- 
trol arm is moved toward B plus, the 
voltage on the screen decreases. At the 
same time, the .047 -µf screen bypass is 
placed in series with more resistance. 
This reduces the amount of screen by- 
passing ; degeneration results and the 
horizontal amplifier has less gain. The 
main advantage, apparently, of this 
circuit is that the width control need 
not be a high- wattage pot. 

Westinghouse 
The new Westinghouse table and con- 

sole sets are transformer- powered with 
a fused primary. The portable is simi- 
lar to last year except that some chassis 
have an Instant -On feature. Fig. 17 
shows how this circuit works. Note that 
the upper section of the dpst switch 
opens the ac line to the silicon- rectifier 
power supply but the lower section go- 
ing to the heaters is bypassed by a 
diode. This keeps the tubes lit dimly 
(and drawing about 32 watts) so that 
the picture and sound come on instantly 
when the offon switch is pulled on. 

Westinghouse believes that tube life 
will be extended in these sets because 
there is no sudden surge of current. 
The heat generated also helps to elim- 
inate dampness that causes compon- 
ent failure in some areas of the coun- 
try. 
Silent Sound 

This is another unusual feature of 
this year's Westinghouse line. Silent 
Sound is a transistor transmitter that 
rebroadcasts the TV sound from the 
TV to any nearby AM radio (Fig. 18). 
This permits easy remote control of TV 
volume. You can turn down the vol- 
ume on the TV set and listen only 
through your radio. A radio with an 
earphone plug can be used for private 
listening so as not to disturb other 
members of the family. 

The circuit is extremely simple. A 
p -n -p transistor is used both as an rf 
oscillator and modulator. Sound coupled 
from ahead of the volume control is fed 
into the base circuit. Feedback for the 
oscillator is supplied through .O1 -µf C5. 
C6 sets the frequency to a quiet spot 
on the radio dial. Power for the circuit 
is obtained from the cathode circuit 
of the audio output tube. Caution: This 

JANUARY, 1962 

FROM .01 

TV AUDIO 

PNP TRANSISTOR HARMONIC TWEET FILTER 

82012 .01 

20V FILTERED FROM TV AUDIO OUTPUT CATH 

circuit meets FCC specifications for 
radiation and should not be modified in 
an attempt to get more range. 

Zenith 
There hasn't been too much change 

in the Zenith line. Some new tube types 
will be noticed, including frame -grid 
if's in some chassis. A new turret 
tuner has been introduced this year 
and is used in most black- and -white sets 
and in the color chassis. It should be 
easy to service. 

Like last year, the chassis are all 
hand -wired and transformer- powered. 
The 3DG4 introduced in one model last 
year is standard in all '62 models. 

The 16H28 deluxe chassis has a 
couple of interesting features. A PEAK 
PICTURE control, similar to Motorola's 
PICTURE OPTIMIZER described earlier, is 
located on the rear apron of the 
chassis. It may be set from a slight 
smear to an exaggerated ringing con- 
dition. The other feature is an ad- 
jacent channel inout switch. Picture 
response is a little better with the 
switch out and it should be left here 
unless the customer runs into adjacent - 
channel sound interference (Fig. 19). 

Philco's varistor is located just inside the 
high- voltage cage. 

LOOP INSIDE TV CABINET 

Fig. 18 - Silent -Sound 
circuit rebroadcasts TV 
sound to AM radio. 

Phileo's 6FD7 vertical output tube has 
standard 9 -pin base and dissipates more 
heat by using a larger than normal glass 
envelope and heavier construction. 

Zenith Color 
This is the first new color set in sev- 

eral moons that hasn't been built by 
RCA. The Zenith set is hand -wired and 
uses an entirely new color detection 
circuit. The picture tube is an RCA 
(though labeled Zenith), and con- 
vergence and tracking adjustments are 
very similar to RCA. [A complete story 
on the Zenith color receiver will appear 
shortly, probably next month. Editor] 

The picture is positioned with 
strings. These strings go down inside 
the yoke assembly to turn magnetic 
rings much like those used on black - 
and -white sets. One set of strings 
moves the raster sideways, the other 
set moves it up or down. 

The set has 29 tubes in all, including 
three frame -grid if's and two 3DG4 
low -voltage rectifiers. END 

6EH7/ EFI83 
1ST IF AMPL 

TO IF OUTPUT OF 

µf 

=.01 
AGC 

Fig. 19- Zenith 16H28 chassis has a 
switch to disable adjacent channel sound 
trap when set owner has no interference. 

ADJACENT CHAN 
SOUND TRAP 
IN OUT SW 
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RFC Cl Rt 

LI 

R2 

SIMPLE 

UNIT 

TESTS 

Top and bottom views of the intermittent checker. 

By JOHN A. DEWAR 
Intermittent electronic equipment is one 
of the technician's worst headaches. 
Paper capacitors with loose internal 
connections are a common cause of this 
trouble. No other trouble is as hard to 
locate. Frequently the part fails to 
"intermit" when its leads are pulled or 
moved. "Cooking" the set is time -con- 
suming and often ineffective. Replacing 
all capacitors is expensive and inconclu- 
sive. This intermittent- capacitor tester 
is, to me, the logical answer. The tester 
is basically an rf power oscillator, pro- 
ducing about 10 watts at around 5 mc. 
The capacitor to be tested is connected 
in series with C4 across L3. C4 is tuned 
to resonance with the oscillator which 

tI 

07 VAC 

-4-ol 
S 

62 

L2 

INTERMITTENT 
CAPACITORS 

causes a large rf current to pass through 
the capacitor under test. Resonance is 
indicated by maximum brilliance of the 
pilot light across L4. 

Most of the parts of the unit can be 
found around the shop. Surplus 1619 
tubes were used because they are quick - 
heating. Tubes like 6L6's or 807's can be 
substituted by using a power trans- 
former with a 6.3 -volt winding. Power 
transformer T is from an obsolete radio. 
C4 is a two -gang tuning capacitor with 
the two sections used in series. The 
rotor is ungrounded. C3 is a dual 30- 
100 -µµf trimmer from an old if trans- 
former. The parts list covers the other 
components. 

The only filtering required is the 10 -pf 

LINK 

L4 
N °47 PILOT 

C4 
350µµf 
PER SECTION 

TEST 

Rf- operated capacitor tester. 
RI -8,000 ohms, 10 wafts wirewound. 
R2- I0,000 ohms, 2 watts, carbon. 

5 CI, C2, C5 -.002 mica. 
C4-350 µµf, two -gang tuning capacitor. 

.002C3- 30-100 µµf, dual trimmer. 
06-10 µf 450 -volt electrolytic. 
LI-SO turns center-tapped. 
(No. 30 enamel close wound) 

electrolytic shown. C3 is adjusted for 
maximum output. An rf ammeter in 
series with a .01 capacitor on test will 
read a little over 1 amp. A 7 -watt 117 - 
volt lamp should light up brightly. 

The tester produces enough rf to give 
a good sting, so it is better to shut the 
power off when making connections. 
If slow- heating tubes are used, insert 
a switch from the high -voltage center 
tap to ground. This keeps the heaters 
hot for instant use. 

Coil and wire sizes are not critical. 
Since the tester is not in frequent use 
and therefore not a permanent bench 
fixture, it need not be dressed up in a 
fancy panel and cabinet. Layout and 
lead dress are not critical. Construction 
time and cost are small. 

It is advisable to leave the capacitor 
under test for several minutes. If it has 
a loose internal soldered connection 
between the foil and pig tail, it will arc, 
heat up and open, causing the pilot light 
to go out. If the capacitor is shunted 
by a fairly high resistance it need not be 
disconnected to make the test. END 

12 -50 turns, center -tapped. 
L3-20 turns. 
L4 and link coupling coils -2 turns of insulated 

hookup wire 
(No. 22 enamel wire close wound on I' /4 -inch forms) 
RFC-45 turns No. 22 enamel on 1/4 -inch form. 
T Power transformer, 2.5 volts 4 amps; S volts, 

2 amps; 600 -750 volts center -tapped, 100 ma. 
Pilot lamp -6 -8 volts 150 ma (No. 47). 
VI, V2 -1619 (see text) 
V3- 5Y3 -GT 
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The Orthophase speaker, as it appeared 
at the Parts Show in Paris. 

Winding the voice coil on 

a flat sheet makes these 

speakers as thin as 

electrostatics 

By E. AISBERG and 
FRED SHUNAMAN 

ONE OF THE SURPRISES OF THE PARTS 

Show in Paris last spring was an 
entirely new speaker. Based on a novel 
concept that makes possible a dynamic 
speaker as flat as an electrostatic, it 
drew the crowds away from the classic 
dynamics and the rare electrostatic. It 
was called the Orthophase and its per- 
formance was remarkable. 

It is based on the same principle 
as the ribbon mike. A light ribbon of 
conductive alloy laid out in the grid 
design shown in the photograph is 
attached to an extremely light but rigid 
sheet of polystyrene foam. The poly- 
styrene is channeled out so that the 
ribbon rests on raised portions (Fig. 1). 
Each section of the ribbon is placed in 
the field of a powerful magnet. When 
low- frequency current is passed through 
the ribbon, the entire sheet vibrates, 
and the amplitude of the oscillations 
can reach nearly 1/4 inch. 

S 

N 

N 

s 

N 

N 

S 

N 

CERAMIC POLE RIBBON 
MAGNETS PIECES VOICE COIL 

SENSE OF MAGNETIZATION 

STYROFOAM 
DIAPHRAGM 

Fig. 1- Cross- section of the Orthophase 

JANUARY, 1962 

FLAT VOICE COILS MAKE 

FLATTER SPEAKERS 

Mid -range and high -frequency speakers 
appeared in a recent demonstration model. 

The diaphragm thus formed meas- 
ures 4 x 5 inches. It carries 17 straight 
sections of the ribbon. Its response 
characteristic is linear within ±2 deci- 
bels from 1,000 to 25,000 cycles. The 
aperture angle at 15,000 cycles is 30° at 
6 db down, the power is from 3 to 10 
watts, the impedance 0.35 ohm. 

Normally, an assembly of several 
Orthophase cells is used, placed side by 
side on a cylindrical surface to assure 
the best spatial distribution of the 
highs. One advantage to note -no baffle 
is needed. 

A slightly different kind of flat 
speaker has been announced by Bogen 
& Rich, of Yonkers, N. Y. It also has 
a distributed flat voice coil. This one is 
made of aluminum wire cemented to a 
thin diaphragm of treated paper. 
Magnets, as seen in Fig. 2, are placed 
on each side of the diaphragm, with 
their like poles facing it. The result is 
a flat magnetic field over practically 
the whole face of the moving element. 
This speaker is designed to cover the 
range from. about 1 to 6 kc. (The com- 
plete Bogen -Rich speaker system uses 
a unique type of cone speaker for the 
bass range. An 8 -inch driver is coupled 
pneumatically to a larger piston or 
diaphragm of polystyrene foam.) 

Another approach must be used 
for the region above 6 kc. At about 

(Continued on page 66) 

of the Bogen -Rich system, as they 

COIL a 
DIAPHRAGM 

Fig. 2 -The new Bogen -Rich mid -range 
speaker. Note that magnetic arrange- 
ment creates flat magnetic field. 
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ACTUAL PHOTOS OF TV 

PICTURES RECEIVED UP 

PULLED 

IN BY A 

Kin egard 
SUPER 

POWERTRON 

TV ANTENNA 

TO 248 MILES AWAY 

V05 1h 

We can'- guarantee that everyone will get results 
like his but long distance reception performance is 
not unusual for the world-s most powerful TV antenna. 

Why the Winegard Super Powertron is the Most Effective Antenna Ever Designed- 
IT CAPTURES MORE SIGNAL than any other all - 
shannel antenna ever made. Patented destgn, electro- 
lens director system, dual "TAPERED T "' driven 
elements, 30 precision -tuned elements in all. 

IT ELIIMkATES ALL SIGNAL LOSS that normally 
occurs between the driven element and the amplifier 
due to transmission and coupling mis- match. 

gig 

IT'S THE ONLY TRUE ELECTRONIC ANTENNA. 
Only the Winegard Powertron is built with the ampli- 
fier as part of the driven element -not an "add -on" 
attachment. 

IT BOOSTS WEAK SIGNALS 11IP OUT OF THE SNOW 
far better than any other antenna or antenna- ampli- 
fier combination made. 

ONLY POWERTRON HAS BOTH 
300 OHM TWIN LEAD AND 75 
OHM COAX TERMINALS ON 
BUILT -IN AMPLI9ER. 

ONLY POWERTRON GIVES YOU 
YOUR CHOICE OF TRANSISTORS 
OR TUBES (TUBE 70DELS 300 
OHM ONLY). 

ONLY POWERTRON HAS RANGE, ONLY POWERTRON HAS AC 
AND POLARITY CONTROL PLUG -IN OUTLET FOR TV SET 
SWITCH TO PREVENT OVER BUILT INTO THE POWER SUP- 
DRIVING ON STRONG CHANNELS PLY. 

POWERTRON POWER SUPPLY IS 
ALL AC -SAFE, SHOCKPROOF. 

Transistorized Model has rectifier 
and filter in power supply -not in 
amplifier, where servicing isdiffi- 
cult. No nuisance batteries. Costs 
27c to operate for a full year. 
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Read what Charles J. Milton of Moyer TV, Milwaukee, 

has to say about the Winegard Super Powertron .. . 

TESA -MILW. 

Charles Milton and Jim Moyer 

In front of Noyer TV 

Of zo.irse, everyone cart get reception re- 
sults like Charles Mil;¢ has experienced. 
Each area has itt own unique reception 
characteristics and problems. But one thing 
we can promise, the P3vvertron will deliver 
more clean pictures on your TV screen than 
an' rntenna you can own. 

MOYER TV & RADIO SERVICE 3111 W. NORTH AVE. 
2913 W. NORTH AVE. MILWAUKEE 8, WIS. HIlltop 4-0740 

Winegard Company 
3000 Kirkwood 
Burlington, Iowa 

Gentlemen: 

I would like to thank the Winegard Company for building the Super Pcwertron SP -49X. 

With this antenna, reception at the local station level is perfect in both black and white and color. At medium range, the Powertron outperforms all others. Channel nine from Chicago, about 90 air miles, comes in clear and regularly. This is the Cubs baseball station and the one Milwaukeeans are willing to pay big money to get. 

When the "Big Winegard ", as it is affectionately called around the shop, is on long range it probes the unknown alone. All other antennas have fallen far behind. I have picked up eleven stations over 100 air miles away. The farthest of these is WWJ, Channel Four, Detroit, an unbelievable 251 miles. I have included a few pictures that I took off the TV with a Rolliflex F 3.5 at one second using Verichrome Pan. 
We use the pictures in a window display and I use a set of pictures to explain the advantages of a Winegard to prospective customers. Believe me the pictures work -- and so does the "Big Winegard." 

Sincerely, 

POWERIRON IS 100% 

CORROSION-PROOFED 

IS GOLD ANODIZED, 

ALL HARDWARE IRilE'IZED, 

411 AMPLIFIER HOUSING OF HIGH 

IMPACT POLYSTYRENE. 

PHOTOGRAPH YOUR OWN TV STATION 

PICTURES AND SEND THEM IN! 
If you own a Powertron, chances are 
you too are experiencing unusual re- 
sults. Why not photograph the stations 
you receive and send them in to us. 
We are always interested in hearing 
from Winegard antenna dealers and 
owners. We will be glad to enlarge 
your camera shots so that you can make 
your own window or store display like 
Moyer TV has done. The photos make 

great sales persuaders to prospects and 
can be used in many ways to sell more 
Powertrons. 

If you have never tried a Winegard 
Electronic Powertron, give it a test and 
be agreeably surprised. Don't take our 
word for it -let your eyes and ears 
and field strength meter tell the story. 
For full details and spec sheets, ask 
your distributor or write. 

Wine aid 
ANTENNA SYSTEMS 

Winegard Co., 3013 -1A Kirkwood St., Burlington, Iowa 
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VIBRATING 
ELEMENT 

MAGNETS 

VOCE COL 

Fig. 3 -The high- frequency speaker has 
a fixed voice coil and vibrating dia- 
phragm. 

(Continued from page 63) 
that frequency, the resistance and 
reactance of the moving coil become 
equal, and above it the coil reactance 
increases rapidly, causing the unit's 
output to drop. A tweeter, with a flat 
voice coil on a solid fixed sheet, creates 
eddy currents in a thin sheet of cor- 
rugated aluminum (Fig. 3) , causing it 
to vibrate. Output from the aluminum - 
sheet tweeter extends to beyond 20 kc. 
The aluminum -sheet tweeter is also 
self- damping. Its motion produces a 
counterelectromotive force that sets up 
braking eddy currents in the sheet, 
improving the transient response 
greatly. 

Crossover between the treble and 
high- frequency speakers is automatic, 
since the corrugated sheet can be set 
into motion efficiently as the frequency 
rises above the 6 -kc point. In some 
prototypes, the tweeter and treble 
speaker have been combined in one 
unit, the coil of the treble speaker 
supplying increasing power to the 
tweeter sheet as its own efficiency drops. 

In this treble portion we have 
something that is not quite like any type 
of speaker now in existence. The Ortho- 
phase may be considered as a variant 
of the dynamic voice -coil type of speak- 
er. This, however, uses the flat voice 
coil to excite eddy currents in a movable 
diaphragm, apparently the first use of 
the principle in the reproduction of 
sound. 

Emerson, who has the American 
rights to the patents of the late Pro- 
fessor Gamzon, is working on a US ver- 
sion of another speaker being developed 
in France by C. S. F. and called the Iso- 
phase. Prototypes demonstrated in the 
Emerson Laboratory were about % inch 
thick -less than 2% inches deep includ- 
ing baffling. A couple of small metal - 
sheathed speakers were also on display 
in the laboratory. 

Emerson engineers point out that 
the principle can be as important in the 
microphone field as in that of speakers, 
and state considerable work is being 
done on flat -coil microphones. END 
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AN TENNA METER 

FOR CITIZENS BAND 

By ALVIN MASON, 9W2203 

This simple but effective little metering 
device is extremely useful when han- 
dling antenna installations. It can be 
built and'used by inexperienced citizens - 
banders. It indicates standing -wave 
ratio (SWR), power output and close - 
range field strength. 

Most of the parts for the unit come 
from a radio field- strength meter, model 
TM -14, sold by Lafayette Radio. If you 
already have many of the parts, or pre- 
fer to purchase individual components, 
it is easy to do so. 

The antenna meter (Fig. 1) contains 
two separate detection circuits, a 
switching circuit and a meter. Trans- 
former T is home -made and is simply 
two straight 4 -inch lengths of bare solid 
copper wire. They are arranged parallel 
to each other and 1/16 inch apart. Sol- 
der the wires directly between the two 
coax jacks. One end of the primary 
goes to the center terminal of J2 and 
the other end to the center terminal of 
J3. The secondary is made up by plac- 
ing a piece of No. 14 bare, solid copper 
wire parallel to the primary conductor 
and spaced about 1/16 inch away. Sup- 
port the No. 14 conductor at each end 
with insulated solder lugs fastened to 
the inside of the front of the case. One 
of these lugs also supports D2, Rl and 
C2. When constructing the transformer, 

ANT 
JI 

RFC 
IMH 

OUTPUT 

J2 

Q FIELD SWR 
STRENGTH S n ^p trB 

) 

C3 PHONES 

J4 .01 

+ 

M 

100K 

METER 

CI 
¡ TOI 

1N34-A 
RF TRANS\ 

pi 
C2 

=001 

0 

200µA 

R2 

D2 
SET 

INPUT 

J3 RI 
270a 

Build this 3 -way instrument - 
it measures standing -wave 

ratio, power output and 

field strength 

make sure the primary and secondary 
do not short. 

The unit is built into a 61/4 x 3 x 2 %- 
inch case. All holes are drilled with 
standard -size bits with the exception of 
the meter mounting hole. It is cut with 
a chassis punch. If you don't have a 
punch of the proper size, use a chisel to 
make the hole and smooth the edges 
with a rat -tail file. The size of the hole 
depends on the meter you use. 

Place a thin metal shield around the 
transformer (those two lengths of 
wire). It will prevent stray rf from 
throwing off actual meter readings. It 
also cuts down on insertion loss when 
the meter is connected in series with the 
transmission line. Make the shield out 
of a piece of thin aluminum or sheet 
metal cut to the exact length of the 
inside of the case. Bend it down its 
length and fasten it to the front and 
bottom of the case. It must be mounted 
firmly so it can't vibrate or shift, and 
must be at least V4 inch from the trans- 
former. D2, R1 and C2 are located in- 
side the shield so that only the detected 
signal is fed outside the shielded area 
to the switch. 

If you have a TM -14 meter on hand 
and wish to convert it into an antenna 
meter, start by removing all compo- 
nents from the case. They all have 
fairly long leads, making it easier to 
rewire them into the new circuit. Mark 
the polarity of the diode as it will be 
D1 in the new meter. The volume con- 
trol is a 100,000 -ohm unit with an spdt 
switch. The switch is not used, but the 

Fig. 1- Circuit of the simple little unit. 
RI -270 ohms, /2 watt 
R2 -pot, 100,000 ohms 
CI, C3-.0I µf, 600 volts, ceramic 
C2 -.001 sf. 600 volts, ceramic disc 
DI, D2- 1N34 -A JI- banana jack 
J2, J3 -coax connectors 
J4- miniature phone lack 
M -200 µa, dc 
S -spdt slide switch 
T -see text 
RFC-1 mh 
Case, 51/4 x 3 x 21/ inches 
Sheet metal shield see text 
Miscellaneous hardware 
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Fig. 2- Pictorial diagram shows you just where the parts go. 

potentiometer becomes R2 in the new 
meter. J1, D1, RFC, Cl, M, C3, R2, J4 
and the telescopic antenna are all con- 
tained in the TM -14. The extra parts 
needed are T, J2, J3, D2, Rl, C2 and S. 

After the antenna multimeter is com- 
pleted and checked out, connect a 1 -foot 
length of RG -58 -U coax cable with PL- 
259 connectors on each end to the trans- 
mitter and J3. Connect the antenna to 
J2. Rotate METER SET control R2 coun- 
terclockwise as far as it will go. Press 
the transmitter button and adjust R2 
until the meter reads near center scale. 
Now transmitter adjustments can be 
made. The transmitter's final tank cir- 
cuit is our first concern. The manu- 
facturer's schematic will tell you wheth- 
er this adjustment is a coil or a variable 
capacitor. Watch the meter carefully as 
you slowly tune up. Any increase in 

transmitter output will increase the 
meter reading. The amount of increase 
depends upon how well the transmitter 
is matched to the antenna. In any case, 
adjust for maximum meter reading. 

After final power adjustments have 
been made, check the antenna to de- 
termine how well it performs with the 
power fed into it. Do this by reversing 
the antenna and transmitter leads. Con- 
nect the transmitter to J2 and the an- 
tenna to J3. Leave R2 set at the position 
used when making transmitter adjust- 
ments. Now press the transmitter but- 
ton and note the new meter reading. It 
is a relative indication of the standing - 
wave ratio (SWR) in your antenna. 

A good antenna will read a tenth or 
less of the original reading. A fair an- 
tenna will read around one -fourth while 
a poor one will read one -half and up. 

Inside the chassis. Note the sheet -metal shield -it covers the two -wire transformer. 
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This can be calibrated more accurately 
by checking the unit on a known good 
antenna. Always remove the antenna 
multimeter from the transmission line 
after all tests have been completed. 

When testing more than one trans- 
mitter (of different makes) on the same 
antenna, you may find that one unit 
has a much higher output than another. 
This does not mean that one transmitter 
is good and the other is bad. It simply 
indicates that some units are more 
efficient than others and that many 
transceivers are not made to operate at 
a full 5 watts input power. Many trans- 
mitters with 5 watts input power will 
have about 2 to 21A watts output while 
others with the same input will put out 
3 or more watts. 

How it works 
As a field -strength indicator, signals 

are picked up by the telescopic antenna 
and rectified by a detector circuit con- 
sisting of RFC, Dl and Cl. From here 
they are fed via S to the meter and 
controlled by R2. The signal applied to 
the meter also feeds through C3 to J4. 
A high- impedance crystal earphone con- 
nected here is ideal for monitoring. 

To read power output, the signal 
from the transmitter is fed into J3 and 
out into the antenna through J2. The 
current passing through the trans- 
former primary induces a small current 
in the secondary. It is detected by D2. 

The detected signal is also fed 
through switch S to the meter. Sensi- 
tivity is determined by the setting of 
R2. For SWR indication, reverse the 
input and output connections (jacks J2 
and J3). 

The standing -wave ratio meter cir- 
cuit in the antenna multimeter uses the 
basic directional coupler for its opera- 
tion. The circuit between J2 and J3 
represents the primary of a trans- 
former. The line closely coupled to the 
primary represents the secondary. The 
primary and secondary are coupled 
electrostatically and magnetically. 

Current flowing in one direction in 
the primary produces currents in the 
secondary that are the result of electro- 
static and electromagnetic coupling. 
Current flow due to magnetic coupling 
is dependent on the direction of current 
in the primary. Current flow in the 
secondary due to electrostatic coupling 
is in the form of a charge that travels 
in both directions from the point of 
coupling. 

Thus, secondary current due to elec- 
trostatic coupling adds to the current 
developed through inductive coupling 
when measured at one end of the sec- 
ondary and opposes it when measured 
at the other end. 

This is a simplified form of the Moni- 
match SWR and power indicator. (QST, 
October, 1956). 

Voltages induced in the secondary are 
rectified and measured on the meter. 
The setup is designed so the meter 
reads only when the rf signal is fed into 
the INPUT end of the coupler. Rf (re- 
flected or otherwise) coming from the 
output end will not cause a reading on 
the meter. END 
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RADIO- ELECTRONICS can use 

good photographs of service 
benches, service shops, high - 

fidelity audio layouts, and any 

other interesting and original 
radio- electronic devices. 

We will pay $10 each for good 

professional photos or equiva- 

lent, suitable for reproduction. 

Full information on subject pho- 

tographed will increase the 
acceptability. 

The Editor, 

Radio -Electronics 
154 West 14th St., New York 11, N. Y. 

INDUSTRIAL 

ELECTRONIC 

DICTIONARY 

From photoelectric pyrometer to 

proportional control 

By ED BUKSTEIN 

Photoelectric pyrometer: A temperature 
measuring instrument. The pyrometer 
is used industrially for measuring the 
temperature of heated or molten metal 
in a furnace. The heated metal emits 
infrared radiation in proportion to its 
temperature. The higher the tempera- 
ture, the more infrared emission. If the 
metal is heated enough, it will emit 
visible red as well as infrared. At this 
point it has become red hot. At still 
higher temperatures the metal will 
emit radiation throughout the visible 
spectrum and is now white hot. 

The circuit diagram of a photoelec- 
tric pyrometer is shown in Fig. 21. The 
phototube is positioned outside an open- 
ing in the furnace so it is illuminated 
by the infrared (and visible) radiation 

INFRA -RED 
8 VISIBLE - 
RADIATION = ______ 

CALIBRATION 
CONTROL 

Bf- 
Fig. 21- Photoelectric pyrometer meas- 
ures temperature of heated metal by 
monitoring infrared radiation. 
from the heated metal. The resulting 
phototube current produces a voltage 
drop across resistor R which, in turn, 
increases V2's plate current. The plate 
milliammeter is calibrated to read di- 
rectly in degrees of temperature. A re- 
lay may be connected in V2's plate 
circuit to turn off the furnace when 
the temperature has reached the re- 
quired value. This modification permits 
control as well as measurement of tem- 
perature. 
Photoelectric register control: Photo- 
electric device used to control the posi- 
tion of a strip of paper, cloth, metal, 
etc. with respect to the machine through 

If you can't afford 
a Fisher tuner... 

build one! 

Introducing the newest Fisher StratoiCt: 
the KM-60 FM- Stereo -Multiplex Wide -Band 
Tuner. Fisher FM tuners hove always been rea- 
sonably priced considering their unsurpassed sen- 
sitivity and matchless overall design -but, even 
so, not everyone can afford them. If economics 
have thus far deterred you from buying the very 
finest, the new Fisher KM -60 StrataKit solves all 
your problems in exchange for a few evenings of 
entertaining and instructive work. It incorporate; 
Fisher FM engineering at its most advanced, in 
chiding built -in Multiplex and sophisticated wide - 
band circuitry -yet it costs almost one -third less 
than the nearest equivalent Fisher -built tuner. 

This spectacular saving involves absolutely no risk, 
even if you are 'oll thumbs.' The StrataKit method 
of kit construction hos eliminated the difference 
between the expert technician and a totally 
unskilled person as for as the end result is con- 
cerned. You assemble your StrataKit by easy, 
error -proof stages (strata), each stage corre- 
sponding to a particular page in the Instruct!on 
Manual and to a separate transparent packet of 
parts. Major components come already mounted 
on the chassis, and wires ore pre -cut for every 
stage -which means every page! 

In the KM -60 StrataKit, the front -end and Multiplex 
circuits come pre -aligned. The other circuits are 
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aligned by you after assembly. That is accom- 
plished by means of the tuner's laboratory -type 
d'Arsonval signal -strength meter, which can be 
switched into each circuit without soldering. 

This is the world's most sensitive FM tuner kit, 
requiring only 0.6 microvolts for 20 db quieting! 
(IHFM -standard sensitivity is 1.8 microvolts.) Cap- 
ture ratio is an unprecedented 2.5 db; signal -to- 
noise ratio 70 db. The famous Fisher 'Golden 
Cascode' RF stage, plus four IF stages and two 
limiters, must take most of The credit for this 
spectacular performance and for the superb rejec- 
tion of all spurious signals. Distortion in the audio 
circuits is virtually non -measurable. 

An outstanding feature of the Multiplex section is 
the exclusive Stereo Beam, the Fisher invention 

that shows at a glance whether or not an FM 
station is broadcasting in stereo. It is in operation 
at all times and is completely independent of the 
tuning meter. Stereo reception can be improved 
under unfavorable conditions by means of the 
special, switchable sub -carrier noise filter, which 
does not affect the audible frequency ronge. 

Everything considered, the KM -60 is very close to 
the finest FM tuner that money can buy and by far 
the finest you can build. Price $169.50.' 

The Fisher KX -200 80 -watt stereo control amplifier 
StrataKit, $169.50.' 

'Walnut or Mahogany cabinet, $24.95. Metal cabinet 
$15.95. Prices slightly higher in the Far West. 

USE THIS COUPON FOR 
FURTHER INFORMATION 
Fisher Radio Corporation 
21 -51 44th Drive, 
Long Island City 1, N. Y. 

Please send me without charge 
the complete Fisher StrataKit 
catalogue. 

Name 

FISHER 

Address 

City 7one_State 
RE113 
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which the strip is passing. One form of 
register control, for example, is used 
to wind the strip of material onto a 
reel. The phototube and its light source 
are so positioned that the edge of the 
strip overlaps and blocks half of the 
light beam. Any sideward motion of 
the strip either increases or decreases 
the illumination of the phototube. The 
phototube output is amplified and con- 
trols a motor that adjusts the lateral 
position of the reel. Sideward motion 
of the strip of material is matched by 
an equivalent sideward motion of the 
reel, and the strip winds evenly with 
each layer positioned exactly over the 
layer beneath it. 

Photomultiplier tube: A type of photo - 
tube characterized by extreme sensi- 
tivity. A small amount of light reach- 
ing the cathode can produce a consider- 
able amount of plate current. As shown 
in Fig. 22, the photomultiplier contains 
a number of intermediate electrodes 

CATHOD 

DYNODEI DYNODE 3 
I00V 300V 

D2 

DI 

DYNODE 2 
200V 

D3 

Fig. 22 -The photomultiplier tube uses 
secondary emission to deliver high cur- 
rent gain. 

(dynodes) between cathode and plate. 
Each dynode is operated at a higher 
positive potential than the preceding 
one, typically about 100 volts higher. 
As a result, electrons emitted from the 
cathode are attracted in succession 
from one dynode to the next. Further- 
more, each dynode emits several sec- 
ondary electrons for each primary 
electron it receives. Each electron from 
the cathode releases several secondary 
electrons from the first dynode. Each 
of these electrons releases several sec- 
ondary electrons from the second dy- 
node, etc. Thousands or even millions 
of electrons eventually reach the plate 
for each electron emitted from the cath- 
ode. This current gain accounts for the 
high sensitivity of the tube. For sim- 
plicity, only three dynodes are shown 
in Fig. 22, but 10 to 14 are often used 
in practice. Current gain typically is 
in the range of 200,000 to 2,000,000. 

Photo -relay circuit: Onoff type of 
control actuated by either an increase 
or a decrease of illumination. In the 
forward- acting photo -relay shown in 
Fig. 21, an increase of illumination 
causes the relay to energize. As illumi- 
nation increases, the phototube draws 

(Continued on page 74) 
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ANATOMY CLASS FOR DOCTORS OF RADIO AND TV SERVICE 

ABSENCE OF "GRID EMISSION" AND GAS DEMONSTRATES 

GOOD HEALTH OF TUNG -SOL IF AMPLIFIER TUBES 

Radio and TV doctors know that IF ampli- 
fier tubes must be physically sound in order 
to enjoy a healthy long life. Because they 
operate in a high impedance circuit, in- 
ternal cleanliness is vital to avoid gas dis- 

tress.Grid emission,which displays identical 
symptoms, likewise must be carefully 
avoided. Tung -Sol's exacting engineering 
standards and rigid quality control in every 
step of manufacture assure vigorous long 
life. Tung -Sol IF amplifier tubes are made 
in a humidity -controlled, dust -free atmos- 
phere. The operator's hands never touch 

the cathode coating. Gas evacuation and 
metal heating are done with critical pre- 

cision by means of the most advanced 
equipment. As a result, Tung -Sol IF ampli- 
fier tubes possess unusual stamina and help 
you to maintain enviable standards in your 
service business. 

GOOD MEDI:INE FOR PROFITS 

One of the most highly recommended med- 
icines for profits in radio and TV service 
business is the prescribing of tubes that are 
,reliable. Cuts radio and TV set hospital 
visits. You can rely on Tung -Sol tubes. 

HERE ARE SOME OF THE MORE POPULAR TUNG -SOL IF AMPLIFIERS: 

1U4; 6AG5; 3AÚ6; 4AÚ6; 6AU6A; 12AU6; 3BA6; 4BA6; 60A6; 12BÁ6; 
3BC5; 4BC5; SECS; 6BH6; 6BJ6; 3CB6; 4C136; 6CB6; 3BZ6; 4BZ6; 
6BZ6; 12BZ6; 313K6; 413K6; 613K6; 12AC6 1213L6; 12AF6; 12EK6; 12EZ6; 

16G06A; 18FWOA 

I 

the first name Ito ask for when ordering 

'STUNG -SOL® 

IF AMPLIFIER TUBES 
TONG -SOL ELECTRIC INC..NEWARK 4.N.J. 
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Send 
for it 
today! 

SAVE 

MOST 
ON EVERYTHING IN ELECTRONICS 
e New Stereo Hi -Fi Systems- Everything in Hi -Fi Components 

New Multiplex Stereo FM All- Transistor Stereo Hi -Fi 
Money- Saving Build- Your -Own KNIGHT -KITS® for Every Need 
Best Buys in Tape Recorders, Tape, and Supplies 
Citizens Band 2 -Way Radios Short -Wave Receivers 

e Amateur Receivers, Transmitters, and Statïion Gear 
Latest Public Address Systems, Paging and Intercom Equipment 

e TV Tubes, Antennas, Accessories Batteries, Wire and Cable 
Test and Laboratory Instruments Tools, Hardware 
Huge Listings of Parts, Tubes, Transistors, Technical Books 

exclusive money-saving KNIGHT® products 
SAVE MOST on famous KNIGHT Stereo Hi -Fi- comparable 
to the best in quality, styling and performance, yet priced fcr 
lower. Select super -value KNIGHT components or complete 
systems (including latest Multiplex Stereo and All- Transistor 
hi -fi) and save most. KNIGHT products are acclaimed by all 
those who recognize integrity in design and manufacture and 
who appreciate value. 

NO MONEY DOWN 
on Allied's new Credit Fund Plan 
Now -enjoy 50% more buying power -up to 24 months 
to pay -see our 1962 Catalog for simple details. 

new I 
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Satisfaction Guaranteed or Your Money Back ALLIED 
RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


ß/6 Plan/ 
in your 1962 
AWED 
CATALOG 

ludes complete catalog featuring over 90 exciting 

All -In -One FM -AM Tuner -Amplifier 
Kit with latest built -in MULTIPLEX 

Stereo FM, less case $129.95 

MULTI 
Adapte 
receptia 

If- Powered Deluxe Stereo FM -AM Tuner Kit ALL -TRANSISTOR 50 -Watt 
Stereo FM with latest built -in MULTIPLEX Stereo Amplifier Kit, less 

.$19.95 Stereo FM $99.95 case $79.95 

ALL -TRANSISTOR Wireless Intercom 
System Kit (2 units) $45.90 

Knight -Kits offer the most 
satisfying build -your -own 

TRANSISTO= IZED 
Electronic Tach- 
ometer Kit. X4,95 

experience in the world! 
5 BIG REASONS WHY: 
Convenience Designed -makes you a kit- build- 
ing expert -even the very first time! 

Wonderful to Build- you'll marvel at the sheer 
ease of assembly with the exclusive "show -how" 
manual guiding you like a good instructor. 

You Own the Best -you'll enjoy with pride a true 
custom -built product, professional in its engineer- 
ing and performance. 
You Save So Much -because you buy direct 
from Allied at our money- saving volume prices - 
and because you do the easy assembly yourself. 

Easiest to Buy -NO MONEY DOWN on Allied's 
new Credit Fund Plan -easiest terms ever! 

MONEY BACK GUARANTEE: Buy any 
Knight -Kit. Build it! Use it! You must be 
satisfied or you get your money back! 

see more than 90 KNIGHT -KITS 
21 HIGH -FIDELITY KITS 

25 HOBBYIST KITS 

31 INSTRUMENT KITS 

14 AMATEUR & CITIZENS BAND KITS 

Amazing 100 -In -I Electronic 
Science Lab Kit $29.95 

Phone and CW 60 -Watt Ham Transmitter Kit........ $49.95 

ALL -TRANSISTOR 2 -Band 
AM- Shortwave DX -er Radio 
Receiver Kit $19.95 

Mutual Conductance 
Tube Tester Kit. 

$99.50 

1 

,4LL /ED 
f ELECTRONICS 

for everyone 

KNIGHT -KITS are also available in Canada 

World's Largest 
Electronic A D t O. Supply House 

JANUARY, 1962 

4L16ra-RA010 

Send 
for it 
today! 

World's Largest Stocks Lowest Money -Saving Prices 

. Fastest Shipment Expert Help Easiest -Pay Terms 

Satisfaction Guaranteed 3r Your Money Back 

send for the word's biggest 
electronics catalog! 

ALLIED RADIO, Dept. 200 -42 
100 N. Western Ave., Chicago 80, Ill. 

Send FREE 1962 ALLIED 444 -page Catalog 

Name 
N. 

Address 

City 
L 

Zone State 
J 
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(Continued from page 69) 
more current and the voltage drop 
across resistor R increases. As a result 
of the greater positive potential at the 
grid, the triode now draws more plate 
current and energizes the relay. The 
circuit can be converted to reverse -act- 
ing operation (relay energizes when 
illumination decreases) by interchang- 
ing the positions of the phototube and 
resistor R. In this circuit, a decrease of 
illumination increases the voltage 
across the phototube. The greater posi- 

Fig. 23 -The forward- acting photo - 
relay (a) energizes when illumination 
increases. Reverse- acting circuit (b) 
energizes when illumination decreases. 

tive potential at the grid causes the re- 
lay to energize. Photo -relay circuits are 
used as burglar and fire alarms, for 
turning on lights at sundown or during 
overcast weather, for shutting off the 
fuel supply to a furnace when the pilot 
burner accidentally goes out, for count- 
ing objects moving by on a conveyor 
belt, etc. 
Phototube: Light -sensitive tube consist- 
ing of a chemically coated cathode 
which emits electrons when illuminated, 
and an anode usually in the form of a 
straight piece of wire. The spectral re- 
sponse (color sensitivity) of the photo - 
tube is determined by the chemical 
composition of the cathode coating, and 
tubes are commercially available for 
infrared and ultraviolet as well as for 
the visible spectrum. 
Photovoltaic cell: A type of photocell 
that generates voltage in proportion to 
the amount of illumination it receives. 
This type of cell is used in photographic 
exposure meters where the photocell 
output is read on a meter. 
Pin -hole detector: Photo -relay circuit 
used for detecting pin holes in sheet 
metal. The metal to be inspected is 
passed between a light source and a 
bank of phototubes. The presence of a 
pin hole allows illumination to reach 
the phototube, and the resulting relay 
action energizes a marking device to 
mark the location of the defect. 
Pliotron: An amplifier tube (i.e., triode, 
tetrode or pentode). 
Proportional control: A form of auto- 
matic control in which the correction is 
proportional to the error. The system 
corrects rapidly when the error is great 
and corrects more slowly as the error 
approaches zero. This form of control 
helps to minimize both overshoot and 
hunting. TO BE CONTINUED 
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TEST EQUIPMENT REPORT 

Lafayette 
KT -174 
vtvm kit 

By WAYNE LEMONS 
THIS KIT HAS SEVERAL INTERESTING 
features not usually found on lower 
priced units. It reads both peak -to -peak 
and rms ac, and also has three low ac 
scales for making tests on circuits with 
very little applied signal. Testing micro- 
phones, phono cartridges, etc. becomes 
simple. Scope monitor terminals on the 
rear of the instrument let you observe 
the waveform while you make ac meas- 
urements. Decibels are read directly. 
A feature we liked was that all calibra- 
tion controls can be reached without 
removing the cabinet. 

The probe has a 1- megohm isolation 
resistor in its tip to minimize circuit 
loading when making do measurements. 
A switch on the probe shorts out this 
resistor when measuring ac or ohms. 
The ac measurements are, said to be 
accurate to approximately 4 mc with 
this probe. For measuring frequencies 
up to 250 mc, an accessory diode - 
detector probe is available. 

The circuit 
The stable time -proven 12AU7 bridge 

circuit is the heart of the instrument 
(Fig. 1). Power supply voltage changes, 
within limits, have little effect on the 
operation or accuracy of the circuit. 
Since the 12AU7 plates oppose each 
other, any change in plate voltage is 
balanced out. To add a further degree 
of regulation, however, a neon lamp is 
connected across the power supply. It 
also acts as a pilot light. 

Voltages to be measured are applied 
(with positive polarity) to the grid, 

BRIDGE 3.3 MEG 

INPUT 

pin 2. This causes increased current 
flow through the 6,800 -ohm common - 
cathode resistor which, in turn, biases 
the second section of the 12AÚ7 so that 
less current flows in this half. This 
"push- pull" action deflects the meter 
tied between the two plates. The two 
47,000 -ohm resistors provide degenera- 
tive feedback so that the circuit is 
virtually linear. The FUNCTION switch 
inserts the proper calibration controls 
in series with the meter. For reading 
negative voltages, meter terminals are 
reversed. 

Ac voltages can't be applied to the 
bridge direct. They are first rectified by 
the two diodes in the 6BN8. When the 
ac goes positive, C2 (see complete 
schematic) is charged to the peak value 
through V1 -b. When the ac goes nega- 
tive, this diode is reverse- biased and 
prevents the charge from leaking off. 
The negative excursion passes through 
C2, and Vl -c conducts, charging C5. 
Since C2 and C5 are effectively in 
series, the dc output represents the 
peak -to -peak ac. 

The triode section of the 6BN8 
amplifies low ac voltages before they 
are rectified. 

All vacuum -tube diodes develop con- 
tact potential, even with no voltage 
applied. It usually does no harm in low - 
impedance detector circuits, but in a 
vtvm it is a problem, especially on low 
ac ranges. To counteract contact poten- 
tial, a small amount of positive voltage 
is fed back through a high- resistance 
network to the diode plate by the AC 
BALANCE control. 

BRIDGE 
6 BAL 

47K 

10K 

24 K 

1.8K 

Fig. 1- Bridge circuit used in the KT -174 

lo 

10K 
10 
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Asto sh 
Cabinart SPEAKER SYSTEMS 

9 
outperform high- rated, higher priced systems 

FREE 10 DAY TRIAL OFFER 
You Mu 

Loney Back 
Or Your 

Check These. Cabinart 

Stand -Out Features 
Maximum possible speaker 
response 

Y` Expertly engineered and 
matched 

V Newer low resonance 
V Smoother mid -range 
V Less off -color tone 
Acoustic dampening material inside 

3/4" tuck 
throughout 

Plastic cane - 
grill cloth 

Tuned double ducts 

'E. T. Canby says, "The Cabinart speaker system 
is really an astonishing piece of equipment 

at its price which is an unbelievable $15 - speaker 
and enclosure, complete and integrated ... with 
an 8" speaker inside of quite extraordinary quality. 
[ am really impressed by the sound and by the 
simple ingenuity of the entire construction." In 
Audio, November, 1961. 
Reprint of Mr. Canby's complete review of Cabinart speaker 
systems is available on request. 

Pioneers in hi fi quality since 1948. 

C binart 
aCOuSt cal eng. corp. Haledon, New Jersey 

Cabinart Is One Of America's Largest Manufac- 
turers of Speaker Systems and Enclosures 

JANUARY, 1962 

SPECTACULAR 
INTRODUCTORY OFFER 
Buy direct from Cabinart and 

SAVE the difference! 

mark I 8 "model 
11" high x 91/2" deep x 23" long 
Shipping Weight: 27 lbs. 
Genuine Walnut Veneer, 
Oiled Finish $25.00 
Extended range speaker response 
45 to 13,000 cps. 8 Ohm imp. 

mark II 12" model 
14" highxlllh" deep x 233/4" long 
Shipping Weight: 37 lbs. 
Genuine Walnut Veneer, 
Oiled Finish $36.00 
12" coaxial incl. 3" Alnico V PM 
tweeter. 8 Ohm imp. Speaker re- 
sponse 40 to 15,000 cps. 

r 

L 

$1500 
Unfinished 

Prices F.O.B. Factory 

$2Z5° 
Unfinished 

Cabinart Acoustical Eng. Corp. 
41 Geyer St., Haledon N. J. 

Please ship the following to be used in my home for 10 
full days. I understand unit (s) may be returned and 
my money refunded within that time unless fully 
satisfied. 

Mark I Unfinished $15.00 each 

....Mark II Unfinished $22.50 each 

.....Mark I Oiled Walnut $25.00 each 

Mark II Oiled Walnut $36.00 each 
(Please make check or money order payable to 
Cabinart Acoustical.) 
Name 

Address 

City State 
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LAFAYETTE MODEL KT -174 VTVM 
$39.95 

Specifications: 

DC ranges: 0 -1.5, 5, 15, 50, 150, 1,500 
volts. Input 11 megohms all ranges. Ac- 
curacy 2% of full scale. 
AC ranges: LOW AC -RMS 0-50, 150, 
500 mv. PEAK -TO- PEAK -0 -140, 420, 
1,400 mv. Accuracy ±5% of full scale. 
Input impedance: 1 megohm at 1 kc. 
Frequency response: ±-1 db from 20 
cycles to 300 kc from 600 -ohm source. 
REGULAR AC- RMS -0-1.5, 5, 15, 50, 
150, 500, 1,500 volts. PEAK -to PEAK: 
0-4.2, 14, 42, 140, 420, 1,400, 4,200 
volts. Accuracy ±5% of full scale. 
Decibels: -10 to +5. Frequency re- 
sponse: ± 

1 db from 20 cycles to 4 me 
from 600 -ohm source. 
Ohmmeter: 7 ranges: 0 -1,000 X 1, X 10, 
X 100, X 1,000, X 10K, X 100K, X 1MEG. 
Meter: 200 µa for full -scale deflection. 
Tubes: 12AU7 twin -triode dc amplifier 
and balanced bridge 6BN8 oc full -wave 
peak rectifier and low ac amplifier. 
Power Supply: Half -wave selenium recti- 
fier, power transformer, fused, for opera- 
tion on 105 -125 volts ac, 60 cycles. 
Cabinet: Metal with recessed front and 
"turn over" handle- stand. 
Probe: Combination -dc with isolation 
and ac -ohms. Switch on probe. Separate 
ground lead. 

Ohms measurements 
The KT -174 uses a 1.5 -volt D -cell to 

supply voltage for resistance measure- 
ments. The cell is connected in series 
with one or more resistors and the 
probe (Fig. 2). Regardless of where 
the range switch is set, if there is no 
resistance across the probe, no current 
will flow from the battery and the full 
voltage is applied to the 12AU7 bridge, 
causing the meter to read maximum. 
Any resistance being measured, how- 

10 

VI 6BN8 
VI- 

8 

S2-d 2 

4 

o 
AC MONITOR 

o-' C2 
.05 

IPROBE 

L !mu_ j 

NOTES 

IMEG 
.0022 9 

IK 
LOW 

'AC 
CAL 

ZMh 
.05 56K0 

PROBE 

UNKNOWN 
RES 

GND 

XIMEG 

RXIOOK 

RXIOK 

R X1000 

RX100 

RX10 

R X I 

GND 

TO 12AU7 
BRIDGE 

9 MEG 

900K 

90K 

9K 

9000 

900 

9.10 

+ 
1.5 V 
BATT 

0 
-- 

Fig. 2- Simplified ohms circuit. 

ever, divides the voltage applied to the 
bridge in proportion to the divider 
resistors and the resistance measured. 
Less voltage is applied to the bridge 
and the meter -reading is corresponding- 
ly smaller. This is the reason for the 
"backward" scale found on most vtvm's. 
The lower the resistance measured, the 
lower the meter reading. 

Using the instrument 
It, of course, would be impossible to 

cover all of even a part of the many 
uses of the vtvm. But we might mention 
how we found this vtvm useful in actual 
service work. The low ac ranges are 
ideal for comparing the output of low - 
output devices. This includes phono 
cartridges, microphones and signal gen- 
erators. Voltages as low as .01 volt can 
be read accurately and with ease. We 
used it to make gain checks of a pre- 
amplifier by inserting a tone at the 

10 

9. 
8 
7 

S2-e 

6. 5 

1.6 KV 3 

S2- 

2 

c 

128.7K 

866K 

3.031 
MEG 

8.66 
MEG 3 

33µg 

VI-c 407MEG 

VI -b 

i.'ual inspection of completed wiring 
before trying the completed unit. 

input and reading the actual voltage 
gain from grid to plate. Since the fre- 
quency range is broad, you can use these 
ranges for measuring gain in if ampli- 
fiers and transistor radios or to tell if 
the oscillator is working (though of 
course not whether it is on the right 
frequency). 

The 1.5 -volt do scale is our favorite 
for checking transistor bias for it's no 
trouble to read as little as .05 volt. 

Building the kit 
The kit is easy to assemble. The 

heavy printed board with imprinted 
designations almost wires itself. Our 
13 -year old son, who had never before 
assembled a kit of any sort, built this 
one, without a mistake, in just over 
8 hours. After allowing 48 hours for 
tube aging, the unit was calibrated. 
Since then the calibration controls have 
not been touched. END 
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7 MEG 
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700K 

200K 

70K 20K 1OK 

I2AU7 
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3MEG 2 
47K 

.01.1. 3 _ 6 

7a6 
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V5 
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5K 
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Complete circuit of the KT -174. 
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340 PAGE 1962 
ELECTRONICS CATALOG 

"America's Hi -Fi & 
Electronics Shopping Center" 

1 
Yours free for the asking - the biggest, best and 
most compreheisive catalog in the 41 -year history 
of Lafayette Radio. Audiophile, Experimenter, Hobbyist, Technician, 
Engineer, Student, Serviceman, Dealer - you'll find what you want 
in this latest La- ayette catalog. 

CA7,N0,620 
INDtX- *AC, 336 

Oa NEW 

MAIL OretR A 

SALES CENTER 

1H krION Tumpike 
Syosset, I. 1., Mew Uri 

CAtALOS-_SEOP !Y PNONC DSPe. NN/u: f-lSPl I 
ALl DSPAPiMLNT3 »Am, i3g 

ISSUE/Eat CLECT DNtC 

m R, 

I 

rymfkx tle 

ns NS Pate/ No See P.ee 5 

ALL ] PrMn SE qt SA e NAi 7[P 1. PUWet9 ]f MWA N. 

11 

N 
I -,wPS 

ais nia,iM q M, eNss. 
, 

l«. 

LARGEST STOCK SELECTION. Stereophonic Hi -Fi equipment, Citizens Bard, 
Ham and Amateur equipment, Radio & TV parts, Optics, Industrial Supplies, 

and much more, including all the favorite name brands. 

LAFAYETTE EXCLUSIVES. Featured are the famous Lafayette Kits .. . 

dollar for dollar the best value for your money today. You'll also see 

hundreds of Lafayette specials ...available only from Lafayette. And, 
as always, SATISFACTION GUARANTEED OR MONEY REFUNDED. 

COMPLETELY WIRED, 
FULL SIZE TUBE TESTER 

TE- 15 ..............19.95 

NEW! KORDEXim 
TRANSISTORIZED 

SEMI -KIT TAPE RECORDER 
RT -201 ...._ 17.95 

10,000 
OHMS -PER -VOLT 
MULTITESTER 
TE -10. 9.95 

LAFAYETTE'S 
NEW MAIL ORDER HEADQUARTERS 

111 JERICHO TURNPIKE 
(2 Blocks West of South Oyster Bay Rd.) 

SYOSSET, LONG ISLAND, NEW YORK 

LOWEST PRICES. You'll save money too with Lafayette's low, low 

prices. The lowest prices are always in the Lafayette catalog. 

24 -HOUR SERVICE. Quick, courteous service is your guarantee 
at Lafayette. Most orders are fully processed within 24 hours 

after receipt in the mai' Order Division. 

NEW EASY -PAY PLAN. 
Now, NO MONEY DOWN ... 

up to 24 months to pay. 

SUPERHETERODYNE 
COMMUNICATIONS RECEIVER 
KT -200, Kit 64.50 
HE -l0, Wired 79.95 

NEW! 
FM MULTIPLEX 
ADAPTER 
LT -200 39.50 

CITIZENS `I 
BAND 
MOBILE ANTZNNA WHIP 
HE -800wX _. ..95 

i 
LAFAYETTE RADIO ,DEPT. JA -2 

P.O. BOX 10,SYOSSET, L. L, N. Y. 

El Rush my FREE Lafayette 1962 Catalog 620 

D Please send me # 

I am enc losing $ 

, shipping charges collect. 

340 PAGES 

Name 

Address_ 

City Zone State 
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PHASE CHECKER 

SPEEDS 

HI -FI INSTALLATION 
By CHESTER S. LAWRENCE 

HOW MUCH TIME DID YOU SPEND PHASING 
the speakers on that last high -fidelity 
installation? Ten minutes, twenty, half 
an hour? And was it right when you 
got it "checked "? Well, you don't have 
to go through that again, RCA tells us. 
You can set them up in 5 minutes and be 
sure you're right the first time if you 
use a phase checker. 

This test instrument (WG -360A) 
consists of two little boxes and a length 
of coax cable. One box (unit A) con- 
tains a 4 -inch 50 -ohm speaker and a 
phono plug for the inter -connecting 
cable. The other (unit B) is a bit more 
complex. It houses a similar speaker and 
phono jack. In addition, there is a dpdt 
slide switch, audio transformer, crystal 
diode and three -lug terminal strip for 
connecting a vom, vtvm or scope. 

The unit works very simply. But 
let's take a closer look and make sure we 
understand what it does. We'll assume 
that we have plugged in the intercon- 
necting cable and placed both units, 
side by side, in front of the same 
speaker of the hi -fi system. What we 
have done is to connect the voice coil 
of each unit and the primary of the 
audio transformer in unit B in series. 
(The circuit is shown in Fig. 1.) Flip- 
ping the slide switch from one position 
to the other reverses the polarity of one 
voice coil in relation to each other. 

RECEPTOR UNIT A 

PHONO 
PLUG 

r 
15 FT CABLE 

rI 502 
SPKR 

I UPHONO I L JACK J 

o 

PHONO 

PLUG RECEPTOR UNIT B 

PHONO 
JACK 

IN 
PHASE 

AUS DIO TRANS 

Z. 
162 

502 
SPKR 

L _J 
Fig. 1- Circuit of phase checker. Two 
units are connected with coax cable. 
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Now we connect the vtvm, vom or 
scope to the proper terminals on the 
rear of unit B (Fig. 2). 

The audio waves from the speaker 
cause a similar motion in the phase - 
checker receptor units. When both are 
being driven from the same source, as is 
being done here, their voice coils move 
in phase with each other. 

This movement produces a small 
ac output voltage across the voice coil. 
Naturally, this voltage varies accord- 
ing to the material being fed to the 
speaker. Assume that at some particu- 
lar instant the voltage across the recep- 
tor unit voice coils is 0.1 volt. 

Now we glance over at the meter 
we have connected to the terminal strip 
on unit B. If the switch on this unit is 
set to its in -phase position, the two 
voice coils are connected into a series - 
adding circuit, and the voltages appear- 
ing across the two voice coils are added, 
giving a total of 0.2 volt at the trans- 
former primary. To insure an accurate 
reading, put your vom on its 0.25- or 1- 
volt range and turn up the gain control 
of the amplifier until you get a mid - 
scale reading on the meter. 

If we now set the switch to its 
out-of -phase setting, the voice coils are 
out of phase and cancel each other. In 
practice, variations between the speak- 
ers cause the voltages produced in each 
voice coil to differ. Therefore, there 
isn't complete cancellation. However, 

PROBE 

GND 

SCOPE 
VERT INPUT 

POSITIVE 

GNI) 

VTVM 
USE 1.5 VAC RANGE 

VOM 
USE 50µA OR I /4V OR IV DC 
RANGE 

NEGATIVE 

Fig. 2 -How to connect meter probes 
when working with the unit. 

the drop will be easily noticeable. On ac- 
tual program material the meter read- 
ing will fluctuate but, even so, you will 
have no trouble judging the larger sig- 
nal. 

Well, we're finished with the 
theory. Now let's see how the phase 
checker works on an actual installa- 
tion. We place one receptor unit in front 
of the bass speaker for the right chan- 
nel and the other receptor unit in front 
of the bass speaker for the left channel. 

Next we hook our vom or other 
indicator to the proper terminals on the 
back of unit B, connect a monaural 
program source to the preamp input 
and set the balance control for equal 
output from the right- and left -channel 
speaker systems. 

If the speaker systems are in 
phase, you will read the highest voltage 
when the switch is in the in -phase posi- 
tion. If you find you are getting the 
highest reading when the switch is in 
the out-of -phase position, the leads con- 
necting to one system must be reversed. 

An audio generator makes using 
this unit a joy, especially on installa- 
tions where the speakers may not be 
absolutely identical. Set a signal gen- 
erator for approximately 120 cycles 
and connect it to the amplifier input. 
Insert a shorted plug into the jack on 
unit B. Place the unit in front of one 
of the speakers and adjust the amplifier 
volume to a voltage reading of, say, 
0.2 volt. Then place the unit in front of 
the other speaker and adjust the volume 
for an equal reading. You may have to 
go back and forth several times, ad- 
justing both volume and balance con- 
trols before you get this straight. Once 
the volume is equal, check for proper 
phasing as before. 

To check the phase of a woofer 
against a mid -range unit, hook up the 
audio generator again. This time set it 
to provide a sine -wave signal near the 
supposed crossover frequency. Using 
unit B as above, adjust the output fre- 
quency until each speaker is producing 
the same voltage. Then check for 
phasing as before. The phase checker 
works on frequencies below 4,000 cycles 
only. Don't try it to phase a tweeter 
or a super -tweeter. 

The procedure sounds more com- 
plex than it really is. Once you try it 
you will find it takes less time to com- 
plete the procedure than to read this 
article. END 
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For a Cooler 
Scope 

We won't say that when the Heath 
Co. built the OP -1 they built something 
as good as an $800 or $1,000 Tektronix 
scope. But they have come within shoot- 
ing range. At Oregon Tech we do have 
seven or eight Tektronix scopes, but 
hardly enough for every student. We 
find the OP -1 often serves just as well. 

The casual user probably does not use 
a scope more than an hour at a time. 
In our case, a scope may easily be run 
for half a day. Under these conditions 
the OP -1 gets pretty hot. 

Having some surplus blowers on hand, 
we decided to incorporate a cooling 
system in our OP -l's. The photo shows 
the details of the installation. There is 
enough room on the rear of the chassis 
to mount the blower. Adding a neatly 
cut hole in the cabinet housing opposite 
the fan exhaust and drilling a number 
of holes in the upright rear panel allows 
hot air to be pulled out from the front 
of the scope. The scopes run cool all day. 
-R. E. Baird and J. A. Brady 

Bacteria Batteries Improving 
A new "bio battery" using bacteria 

to help generate electricity is reach- 
ing the stage where the Navy is 
planning to run ocean tests on it, 
according to recent reports. Batteries 
of this type have been constructed 
(See "Bugs in New Batteries," 
RADIO -ELECTRONICS, August 1961, 
page 6), but so far only insignificant 
amounts of power have been gen- 
erated. The new battery, being 
developed by Magna Products, a sub- 
sidiary of Thompson -Ramo -Wood- 
ridge, can generate enough power to 
operate radio beacons, signal lights 
and similar equipment. 

With the help of bacteria or 
enzymes, it might become possible to 
produce electricity from a wide va- 
riety of fuels or oxidants, such as 
vegetation or raw sewage. Batteries 
for ocean use would find a plentiful 
supply of fuel in the ocean water 
itself, which could also serve as the 
electrolyte for the battery. 

JANUARY, 1962 

World remains suspended in space, with North magnetic pole upward. 

PHOTOMAGNETIC TOY 
IS TRUE SERVOMECHANISM 

By H. SCHREIBER 
IT IS DIFFICULT TO EXPLAIN TO A LAY - 
man in a few words just what a servo- 
mechanism is. But if, instead of depend- 
ing on words, we demonstrate with a 
functioning piece of apparatus, we get 
the idea across quicker. If we want the 
education thus acquired to remain indel- 
ibly in the spectator's memory, the best 
thing to do is to choose a really spec- 
tacular application for an example. 
(We also arouse in the layman a cer- 
tain respectful admiration for the 
possibilities of electronics.) 

The apparatus we put together to 
carry out these general ideas is based 
on a very simple principle (Fig. 1). 
We decided to suspend - without any 
visible means of support -a little 
sphere of sheet metal (in this case, a 
tiny terrestrial globe that formed part 
of a pencil sharpener of the type found 
in 5- and -l0 -cent stores). This was done 
very simply by using an electromagnet 

LAMP 

GLOBE(STEEL) 

Fig. 1 -As globe is attracted by elec- 
tromagnet, it begins to block light beam, 
reducing magnetizing current. 

in which the exciting current was pro- 
portional to the light falling on a 
photocell. This cell is so aligned with 
a small light bulb that the globe cuts 
the light beam as it is drawn toward 
the magnet. The light on the photocell 
-and at the same instant the current 
through the magnet -diminishes as the 
globe approaches the iron core that 
attracts it. The force of attraction 
drops to the point where the globe finds 
a position of equilibrium, where it will 
remain indefinitely, even though spec- 
tators attempt to jar or blow it out 
of place. It is even possible to spin the 
globe. Since friction of the air and 
eddy currents are the only braking 
effects, it rotates for a long time. 

As can be seen in the photo, the 
North pole of the globe points upward. 
This is done by taking out the pencil 
sharpener (which was at the South 
pole) and replacing it with two discs 
of bakelite kept in place with a screw. 
By adjusting the position of the screw 
carefully, it is possible to keep the 
North magnetic pole (situated in 
northern Canada) pointing upward, a 
detail that never fails to surprise the 
curious. 

How it's done 
The diagram of our little demonstra- 

tion apparatus is shown in Fig. 2. It is 
equipped entirely with semiconductors, 
but of course could be made with 
vacuum tubes or even other amplifying 
elements. 

The power supply consists of two 
silicon diodes. A 1,000 -pf capacitor acts 
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PWR TRANS 

6.3V 

50V CT 

6.3V/.3A 
PILOT LAMP 

GLOBE (STEEL) 
-IV 

-12V 

R5 

2N270 

/fly 
2Nr76 

0 

117 V AC 

Fig. 2- Schematic. The photodiode is followed by a dc amphfier that controls the 
magnet. Original semiconductors were French. Diagram shows closest U.S. types. 

as a filter. Resistor R6 protects the 
diodes in case of sudden surges. R1 
and R2 are a voltage divider to drop 
the voltage for the photodiode and the 
two first amplifier transistors. Part of 
the dark current of the photodiode flows 
through R4; its value is chosen to bias 
the base of Vl till the current in the 
electromagnet winding is about 50 ma 
when no light shines on the photodiode. 
To obtain a lower resting current, 
simply reduce the value of R4. This, 
of course, will reduce the amplifier gain 
and make a stronger light necessary. 

The electromagnet winding is in the 
collector circuit of power transistor 
V3, which is preceded by two stages 
of amplification working in a common - 
collector circuit. The only peculiarity 
of this preamplifier is the circuit made 
up of R5 and Cl. It is intended to 
compensate for the thermic time con- 
stant of the transistors. 

Fig. 3 illustrates the effect of this 
not -too -well -known characteristic of the 
transistor. When a voltage (Vb) is 
applied to the base, the collector cur- 
rent (L) rises at first very rapidly to 
point A. The rise time depends only 
on the internal capacitances of the 
transistor and the reactance of the 
load. It is so short that it is not sig- 
nificant in comparison with the inertia 
of our little tin globe. This is not the 
phenomenon we observe during the 
following 20 or 25 milliseconds; the 
increase in collector current is due 
then to heating of the junction by the 
power dissipated. At point B, the heat 
of the junction has become stabilized; 
the further very slight increase is 
explained by warming of the case (or 
radiator) of the transistor. The thermic 
time constant of the junction is -for 
practically all transistors -in the order 
of 8 milliseconds. 

To compensate for this, it is nec- 
essary only to insert an R -C circuit of 
the same time constant. That of the 
correction used here is actually 16 milli- 
seconds, for it must compensate for the 
effect of the two transistors. If this 
compensation is not used and the 
emitter of the first transistor is con- 
nected directly to the base of the sec- 
ond, the system becomes unstable. 
After being put in place, the globe 
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starts to oscillate with increasing 
amplitude and immediately leaves the 
magnet's field of attraction. 

The core of the magnet has a cross - 
section of % by 13/16 inch (14 x 20 
mm). Its length is 3% inch (85 mm). 
The winding is No. 26 AWG close - 
wound approximately z inch deep. 
(The dc resistance of the winding is 
about 35 ohms.) 

The voltages measured at various 
points on the equipment, with the globe 
in place, are marked on the diagram 
( Fig. 2) . The graph of Fig. 4 shows 
the current in the electromagnet in 
terms of the attractive force, the dis- 
tance between the globe and magnet 
core being 1 cm. Under the conditions 
shown, the equilibrium becomes pre- 
carious at about 26 grams (1 ounce 

IC 

B 

I 1 I I 1 1 I 1 I I 

0 20 40 60 
TIME-M SEC 

Fig. 3 -To compensate for the junc- 
tion's thermic time constant, series re- 
sistance R5 brings point B to the level 
where point A would have been without 
correction. 

Rear view shows the servomechanism 
details. 

roughly). The slightest current of air 
will release it from the attractive force 
of the magnet. Presumably the equip- 
ment could be made to work with 
greater weights by reducing the dis- 
tance or increasing the power of the 
amplifier. 

Applications 
This apparatus was constructed with 

no other aim than to make a demon- 
stration piece. That, of course, does not 
mean that there may not be practical 
applications of the principle on which 
it is based. A somewhat similar setup 
has been used as a frictionless bearing 
in an electric watt -hour meter. And 
maybe sometime you will want to paint 
a small metallic object on all its faces 
in such a fashion that no one can tell 
which of the faces it was placed on to 
dry! END 

The apparatus described was developed at the 
Superior Institute of Electronics, Paris. 

500 

(MA) 

400 

300 
15 20 

GRAMS 
25 

Fig. 4- Current in the electromagnet vs 
weight attracted, at a distance of 1 cm. 

You'll never see this headline in Radio -Electronics 

NEW TUBES CHEAP 
no fine print, no flim -flam, n 

Radio- Electronics mail -order 
1956, we have insisted that 
state the exact condition of 
has cost us advertising - but 

o hidden -ball tricks permitted in 
tube advertising. Since January 

all mail -order tube advertisers 
the tubes they are selling. This 
it protects you against fraud. 
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A new day is dawning in electronics. TIl s'stars are here to 
stay... they are now being used everywhere; in radio, television, Hi -Fi, 
intercoms, and in nearly all new electronic equipment.. . 

Why put off transistor circuit servicing any longer... 
(here's gold in them thar hills. But you must be 
equipped to do the job fast and efficiently. Here are 
the tools that you will need. 

NEW SENCORE TRANSI-MASTER 
This Tester will analyze the entire circuit in minutes and test transistors 
in- circuit or out of circuit. Here is how you can pin point troubles step 
by step. 
First, check the batteries with the 0 to 12 voltmeter. If the batteries are 
O.K., check the current drain with the 0 to 50 milliamp meter. A special 
probe is provided so that you do not need to break the circuit. Excessive 
current indicates a short; low current indicates an open stage or cracked 
board. All PF schematics indicate average current. 
If trouble is not located by now, isolate the trouble to a specific stage 
by touching the output of the harmonic generator to the base of each 
transistor and note spot where sound from speaker (or scope where no 
speaker is used) stops or becomes weak. The generator becomes a sine 
wave generator for audio stages to help find distortion. 
If trouble points to a transistor, check it in a jiffy with the exclusive 
in- circuit power oscillator check provided by the TR110. A special probe 
is also provided for this. 
If the transistor checks bad in- circuit, remove it and give it an out of 
circuit check with the oscillator check or the more accurate DC check. 

The DC check is provided for comparison reasons, experimental or engi- 
neering work and to match transistors in audio output 
stages. Beta (current gain) is read direct or on a good- 
bad scale for service work. DEALER NET. ONLY 7 

f", NEW SENCORE TRANSISTOR 
AND DIODE CHECKER 

Here is a low cost tester that has become Amer- 
ica's favorite. The TR115 provides the same 
DC out of circuit checks as the TRllo; leakage 
and current gain. Beta (circuit gain) can also 
be read direct or as good or bad. Opens or 
shorts in the transistor are spotted in a minute. 
The TR115 checks them all from power tran- 
sistors to the small hearing aid type. Japanese 
equivalents are listed also. This famous tester 
is used by such companies as Sears Roebuck, 
Bell Telephone and Commonwealth Edison. 
New circuits enable you to make service checks 
without set -up charts even though charts are 
provided for critical checks. 

Model TR115 
Dealer Net 

$1995 

Now in stock at 
your Authorized 
Sencore Distributor e 

MADE IN AMERICA 

ALL PARTS 

JANUARY, 1962 

Tests all transistors 
in- circuit or out -of- circuit 

Model TR11O 
it's a COMPLETE TRANSISTOR TESTER 

SIGNAL TRACER VOLTMETER 
BATTERY TESTER MILLIAMMETER 

SENCORE BATTERY ELIMINATOR 
AND TROUBLE SHOOTER 

For replacing batteries during repair. 
Many servicemen say that they wouldn't serv- 
ice transistor circuits without this power supply. 
The tried and proven PS103 is a sure fire 
answer. It can be used to charge the nickel 
cadmium batteries as well. Dial the desired 
output from 0 to 24 volts DC and read on 
meter. Low ripple insures no hum or feedback. 
Total current drawn can also be read on the 
PS103 by merely flicking the function switch 
to milliamps. The PS103 is the only supply 
that will operate radios with tapped battery 
supplies such as Philco, Sylvania and Motorola. 
No other supply has a third Read. 

ADDISON, ILLIN 

Model PS103 
Deafer Net 
$1995 

R E 
OIS 
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L Olson Stores In: 

CLEVELAND, OHIO 
6813 Pearl Road 

Fill in coupon for a FREE One Year Subscrip- 
tion to OLSON'S Fantastic Bargain Packed 
Catalog - Unheard . of LOW, LOW WHOLE- 
SALE PRICES on Brand Name Speakers, 
Changers, Tubes, Tools, Hi -Fi's, Stereo Amps, 
Tuners and other Bargains. 

MOM MAIL TO: il. 
OLSON ELECTRONICS 
728 S. Forge Street 
Akron 8, Ohio 

NAME 

ADDRESS 

CITY ZONE -- STATE 
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SHORT -WAVE FORECAST 

Dec. 15 -Jan. 15 By STANLEY LEINWOLLt 
TYPICAL WINTER RADIO PROPAGATION CONDITIONS WILL CONTINUE THROUGHOUT the forecast period. During the daylight hours, maximum usable frequencies 
will remain at relatively high values, dropping off sharply after sunset. In the Northern Hemisphere, atmospheric noise levels are at their lowest during the winter months. As a result, signal -noise ratios are high. Although openings on the 21-me band are expected to be fairly frequent, the 15- and 17 -mc bands are expected to continue the best for long- distance recep- tion during daylight hours. 

During the evening and night hours, the 6- and 7 -mc bands will be good from most parts of the world, with openings in the 4 -mc broadcast band during periods when static levels are lower than usual. 
Sunspot activity has now dropped to the point where dx reception on 26 me will be the exception rather than the rule. With sunspot numbers continuing to decrease steadily, it is unlikely that there will be any 26 -mc reception via the regular F- layers of the ionosphere for a number of years once the present winter period has passed. 
The tables show the optimum broadcast band, in megacycles, for propagation of programs between the locations shown during the time periods indicated. 
To use the tables, the listener selects the one most suitable for his location, reads down the left side to the region he wishes to hear, then follows the line to the right until he is under the appropriate time. (Time is given at the top of each table in 2 -hour intervals from midnight to 10 pm, in your local standard time.) The figure thus obtained is the short -wave band (in megacycles) nearest to the optimum working frequency. 
For example, a listener in New York City would use the Eastern USA table. He would be most likely to hear broadcasts from West Europe in the 11 -mc band at 4 pm, EST. 

West Europe 
East Europe 
Northern Latin America 
Southern Latin America 
Near East 
North Africa 
South & Central Africa 
Far East 
Australia & New Zealand 

Mid 2 4 6 8 10 Noon 2 

6 6 6 9* 21 21 21 15 

6 6* 6* 1* 21 21 15 11 

11 9 9 11 15 17 15 11 

11 11 9 11 15 15 15* 17 

7 7 6* 9* 21 21 15 11 

7 7 7 9* 21 21 11 15 

9 1 1* 15 21 21 21 15 

9 9 9 7 9 1* 9* 7* 

9 9 9 7 11 11 15 15 

West Europe 
East Europe 

CENTRAL US to: 
6 1* 7* 9* 21 21 15 11 

7 7 1* 9* 17 11 9* 9* 
Northern Latin America 11 9 7 15 17 11 15 11 
Southern Latin America 11 9 7 15 15 11* 17* 11 

Near East 9 1* 1* 9* 17 15 11 9 

North Africa 7 1 7* 7* 11 17 15 11 

South & Central Africa 9 9 7* 15 21 21 21 17 

Far East 7* 1* 1 7 9 9 7* 9* 
Australia & New Zealand 11 11 9 7 11 11 15* 15 

West Europe 
East Europe 
Northern Latin America 
Southern Latin America 
North Africa 
South & Central Africa 
Far East 
South Asia 
Australia & New Zealand 

6* 

1 

9 

11 

1 

9 

7 

7 

11 

1 

1 

9 

9 

1 

9 

7 

1 

11 

9* 

7* 

9 

11 

11 

11 

7 

7 

7 

21 

15 

15 

15 

21 

21 

7 

9 

11 

11 15 

15 15 

15 15 

15* 17 

11 15 

21 21 

7 9 

15 11 

11 15 

7 

9 

17 

17 

9 

15 

11 

11* 

15 
tRadio- frequency and propagation manager, RADIO FREE EUROPE. Reception may be very poor or impossible on this path at this hour. 

4 

11 

6 

9 

8 

6 

10 

6 

1 6 6 6 

11 15 11 11 

17 15 11 11 

9 9 7 1 

11 11 9 9 

15 11 11 9 

1* 15 15 11 

15 11 15 11 

9* 6 6 6 

9 9 7 1 

11 15 11 11 

11 15 11 11 

9 9 7 7 

9 9 7 7 

15 11 11 9 

21 21 11 9 

11 17 15 11 

7 6 6 6* 

9 1 7 7 

17 15 11 11 

11 15 11 11 

9 9 7 7 

15 11 11 11 

21 11 11 9 

15 15 15 9 

21 21 17 15 
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CB 
ANTENNA 

Here's an easy -to -build Citizens -band 
antenna for use on the side of a tower 
when you want to favor one direction. 
It's ideal when working a mobile unit 
that operates primarily in one general 
direction from the base station. Cover- 

TV OR OTHER ANTENNA 

DIRg.TION OF EXTENDED COVERAGE 

INSULATOR 

t 
18' -0° 

COAX 
FEED 

2 \ 
-CT 

N °14 
WIRE/ 

Y 

INSULATOR 

N °14 COPPER WIRE 
I.-II" LONG 

COAX 
FEEDLINE 

39µµf 
MICA 
CAP 

I" 

k- I 

N °14ÇOPPER WIRE 
18. -0 OVERALL 
LENGTH 

DETAIL OF GAMMA 
MATCH CB ANTENNA 

TOWER MOUNTED-VERTICALLY POLARIZED CB ANTENNA 

age to the sides is as good as for most 
vertical antennas and is much improved 
in the forward direction. The 39 -µµf 
mica capacitor cancels the reactance 
of the gamma match wire and thus 
improves the standing -wave ratio of the 
antenna. -Dude Lynn 

Mercury Signals Received 
Natural radio signals have been 

reported from Mercury, the inner- 
most planet of our system. The sig- 
nals were picked up at the Radio 
Astronomy Observatory of the Uni- 
versity of Michigan by a team con- 
sisting of Drs. William E. Howard, 
Alan H. Barrett and Fred T. Had- 
dock. Chief difficulty, the radio as- 
tronomers reported, was to separate 
Mercury's signals from those of the 
sun, which were more than 3,000,- 
000 times as powerful. 

Mercury is the fifth planet from 
which signals have been received, 
various observatories having heard 
from Venus, Mars, Jupiter and 
Saturn. 

JANUARY, 1962 

INEMOSI MU LINE 

Of TOWERS IN MI 
WON AN HOHN! 

SEND THE HANDY COU- 

PON INDICATING YOUR 

NEEDS 

ROHN 
Manufacturing 

Company 
BOX 2000 

PEORIA, ILLINOIS 

TOP 
VALUE! 

2495 

Here are the {eatur'es _that make them The largest 

selling and most accepted tower for television, 

radio, industrial and communications uses: 

e ZIG -ZAG CONSTRUCTION- proven zig -zag design means sturdiness 

and dependability that is truly outstanding. Tower sections are com- 

pletely assembled and electr.c welded throughout for maximum 

strength and greater economy in erection. 

HOT DIPPED GALVANIZED AFTER FABRICATION- Entire tower sections 

are completely zinc coated after fabrication for the finest outer pro- 

tection possible. Being galvanized after fabrication means no un- 

coated bolt holes, weld spots or seam to rust, All ROHN Towers last 

for longer and have less maintenance than competitive towers be- 

cause of this feature. 

HIGHEST QUALITY MATERIAL USED -only highest quality laboratory - 

certified steel tubing is used (not pipe). Quality steel plus heavy 

gauges combine to give far greater strength than competitive towers. 

COMPLETE LINE FOR WHATEVER YOUR NEEDS -Fully self- supporting 

towers are available to 170 feet or lower; heavy duty guyed towers 

available up to 500 feet. Whatever your needs, check ROHN. 

UNEXCELLED ENGINEERING -all ROHN Towers are engineered to meet 

the most rigid requirements as outlined by all major communications 

equipment manufacturers and electronic industry associations. 

UNIVERSAL ACCEPTANCE- Hundreds of thousands of Rohn Towers are 

in use all over the world. They have withstood the "test of time" - 
the only true test as to the superiority of a tower. So why settle for 

less than the BEST? Insist on the largest selling tower in the world 

-ROHN. 

For your needs and for all allied tower accessories, contact your local 

ROHN salesman or write direct for full information. 

ROHN Manufacturing Company 
Box 2000 
Peoria, Illinois 
Send me complete literature on the following ROHN Products: 

TV Towers Amateur Towen 

Communication Tawers ROHN Accessories 

Nome 

Firm s 

Address 

City State 

HIGH FIDELITY RECORD CHANGER! 
WITH MONAURAL CARTRIDGE! 

By Collaro of Greaf Britain 

4 SPEED -162/3 - 331/3 - 45 & 78 R.P.M. 
WIRED FOR STEREO 
4 Pole Motor 
Streamlined Pick -Up Arm 

Choice of 5 Pick -Up Inserts 
Adjustable Gate Finger 
Pressure 
Fool Proof Adjustment of 

Constant Speed Change Dropping Mechanism 
Cycle - all records. Auto- 
matic Pick -Up Positioning on 
7". 10 12" 1 

Mounting Base 3.98 
45 RPM Spindle 2.95 

Check 'teeth order. we pay postage, or 10% in 
advance, balance C.O.D.-You Pay Postage. 

GREYLOCK ELECTRONICS 
438 CENTRAI AVE., ALBANY 6, N.Y 
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A TYPEWRITER THAT CAN TYP.: OUT ITS 
own invitation to a conference held 
to describe it has been announced 
by J. Dreyfus -Graf, who has worked 
for many years on the problems of 
developing a means of transcribing 
the human voice directly on paper. 

The principle evolved by Dreyfus - 
Graf in his latest development is 
that of "phonetic keys" and "pho- 
netic locks." The phonetic keys are 
spoken sounds, broken down into 
fundamentals, formants and sub - 
formants. The "locks" resemble those 
of a safe combination or Yale lock, 
and consist of catches which hold 
a typewriter key till the various 
"keys" that compose that letter are 
all received. Then all the "pins" are 
moved to a position that permits the 
key to strike. 

In the drawing, which is meant to 
illustrate the principles rather than 
the mechanism, the elements of infor- 
mation (crests in the sound wave) 
and the levels of these elements are 
represented as pins, which, when 
activated by the phonetic "keys," 
release the type bar, which is forced 
up by a spring to print the letter on 
paper above. The pins labeled 
FORMANTS are numbered on the 

Automatic Secretary Nearer 

drawing to indicate different fre- 
quency ranges. The actual equipment 
requires three large racks, and is 
still in the experimental stage. How 
far it has advanced can be judged 
from the invitation at right, which 
was dictated directly to the mechan- 
ism. It can be translated roughly 
"Invitation to the conference (on) 
sound -writing and lock(ing prin- 
ciple.") 

Count Dreyfus -Graf is not alone in 
attempting to develop a phonetic 
typewriter, and work has been done 
in other countries. The United States 
is represented by RCA's Dr. Harry 
F. Olson, shown in the photograph 
speaking into a development of his 
own. Its scope and purpose are ex- 
plained in the paragraph below: 

the ultimet object is to de- 
velop a typerighter which 
types in respons to words 
spocan into a mycrophone the 
output being immediately legi- 
ble and yousable for intra ofis 
work filing and eventual tran- 
scription into conventional let- 
ters 

RCA is not publicising the work 
now being done on the device, which 
may be taken as an indication that 
it is considered to be still in an early 
experimental stage. Or it may be 
being groomed for use with com- 
puters? END 

(Above) Dr. Harry F. Olson 
and his experimental voice 
typewriter. (Right) Invitation 
to the conference. (Below) 
Simplification of the Dreyfus - 
Graf development, showing 
the combination -lock princi- 
ple on which it operates. 

f 
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INDIVIDUAL 
WIDE -VIEW 

SCALE FOR 

EACH RANGE 

GIVES Quick, Direct, Error -Free 

Readings ohouttlatif,! 

Here's another exciting first by B &K. With direct -reading 
single scales, this professional automatic VTVM makes it 
easier, faster than ever to read the exact answer accu- 
rately on the correct scale ... without reading difficulty, 
calculation, or chance of error. Greatly simplifies true 
reading of peak -to -peak voltages of complex wave forms 
in video, sync and deflection circuits, pulse circuits, radar 
systems, etc. 

All scales are direct reading. Every scale is the same full 
size, and only one scale is visible at any one time. Once 
you set the range switch properly, it is impossible to read 
the wrong scale. 

The DYNAMATIC 375 utilizes a single DC -AC ohms 
probe, anti -parallax mirror, and other desired features ... to make accurate measurements with utmost con- 
venience and reliability in laboratory, factory production, 
or service shop. 

Includes sturdy swivel stand which permits 
tilting "375" to any desired viewing angle, 
swings up as convenient carry -handle. 

See Your B &K 
Distributor 
or Write for 

Catalog AP18E 

JANUARY, 1962 

Mad VTVM 

DYNAMATIC 

375 
Automatic 

Vacuum -Tube 
Voltmeter 

Individual Full -Size Scale for Each Range 
Range Switch Automatically Sets Correct Scale 
Only One Scale Visible at Any One Time 
All Scales Are Direct Reading 
No Multiplying ... No False Readings 
Includes DC Current Ranges, too 

Ranges: DC Volts 0. 1.5, 5, 15, 50, 150, 500, 1500 
AC Volts (rms) 0 - 1.5, 5, 15, 50, 150, 500, 1500 
AC Volts (peak -to -peak) 0. 1.5, 5, 15, 50, 150, 500, 1500 
DC Current 0. 5 ma, 50 ma, 500 ma 
Ohms 0. 500 ohms, 5 k, 50 k, 500 k, 5 meg, 

50 meg, 1000 meg 
Input Resistance: 11 megohms or all DC ranges 
Accuracy: ±3% full scale AC and DC 

Meter Movement: Sensitive 100 microampere 
Precision Multiplier Resistors with ±1%o accuracy 
Anti -Parallax Mirrored Scale for precise readings 
Easy -to -See Iridescent Knife -Edge Pointer 
Single DC -AC Ohms Probe (supplied) 
Includes 11/2 volt Battery. Operates on 117 volts 50 -60 cycle AC 

Sturdy, handsome metal case with convenient combination swivel 
stand and handle. Size: 10%" x 634" x 4" deep. Net wt: 8 lbs. 

Model 375 Net, $8993 

B&K MANUFACTURING CO. 
11101 W. BELLE PLAINE AVE CHICAGO 13, ILL. 

Cando: Atlas Rodio Corp., 50 Winpold, iorodo 19, Ont. 
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 

85 

www.americanradiohistory.com

www.americanradiohistory.com


the 

HiFi 
STEREO 
COMPACT 
EXTENSION SPEAKER 

THIS AMAZING SPEAKER WILL 
BRING THE FINEST SOUND YOU 
HAVE IN YOUR HOME TO ANY 
ROOM YOU DESIRE. 

Here is a speaker system ideal 
for the home, office or even 
industrial applications where 
clear undistorted sound is re- 
quired. 

By simple connections to your 
present sound source, such as 
Hi Fi and stereo components, 
consoles, TV, radio and public 
address or intercom systems, 
the "compact" will produce 
crystal clear sound with almost 
no distortion, even at high 
volume levels. Dimensions of 
cabinet 5" x 7" x 10". 

UNFINISHED 

100% MONEY BACK GUARANTEE 
If you do not feel this is the finest dol- 
lar value you have ever received in the 
high fidelity industry 

NEWPORT MANUFACTURING CORP. 
1823 E. 40th St., Cleveland 3, Ohio 

Please send 

Na me 

Address 
Enclosed find Money Order D Check 

RE 

Compact Systems 

Please add 750 per unit to cover shipping 
and handling. 
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Q December 
What's Your E Solutions 

What's the Sync 
The technician first thought that the 

trouble must be due to an open cathode 
but, since there was obviously grid rec- 
tification and the cathode would have 
to be in circuit to produce it, he dis- 
carded this idea. 

The trouble was finally found to be 
an open 2.2 -meg grid resistor. This 
made the tube block since there was no 
grid return. Measuring with the vtvm 
provided an 11- megohm resistance to 
ground and the tube operated almost 
normally, but of course it blocked again 
when the vtvm was moved to measure 
the plate voltage! 

Correct Switching 
The circuit below is so arranged that 

no matter which switch is thrown first, 
the blower will be turned on first and 
off last, thus assuring air cooling at 
any time the lamp is burning. 

i 

i 

BLOWER 

LAMP 

Black Box No. 5 
(September) 

Two ingenious solutions to Black 
Box No. 3 (September, 1961) have 
been submitted. If you remember, the 
puzzle was a black box with two ter- 
minals. First one dry cell was connected 
to it, then two dry cells. In each case, 
the current was the same. What was in 
the black box was actually a nice, solid 
short circuit. Therefore the current 
depended only on the internal resist- 
ance of the cells, which of course in- 
creased in proportion to the voltage 
(number of cells in series), keeping the 
current the same. 

Reader Ray R. Stark suggests 
that the external cells might have been 
2 -volt storage cells, and that two dry 
cells could be contained in the black 
box. Then whether one wet cell at 2 
volts was applied, or two wet cells at 
4 volts, the difference in both cases 
would have been 1 volt, and the cur- 
rent the same, though in reverse di- 
rection. 

Readers W. Kaune and J. Mol- 
berg of Seattle have another solution. 

RI =RY +R2 
RELAY OPERATES BETWEEN 1/2 al 

In theirs, there is a resistor, R1, in 
parallel with a relay and a second re- 
sistor, R2. R2 and the relay coil to- 
gether have exactly the same resistance 
as R1. Normally closed contacts of the 
relay connect the circuit through R1, 
and the relay is supposed to operate 
anywhere between I/2 and I. With one 
dry cell applied, the current divides 
between the two paths. With two dry 
cells, 2I starts to flow. This immedi- 
ately actuates the relay, opening the 
circuit to R1. R2 and the relay now pass 
the saine amount of current as one cell 
put through the two parallel channels. 

Infinite Black Bow 

Terminals 1 and 3 are the input to 
a dc amplifier with a voltage gain of 1 
and no phase inversion. The output of 
the amplifier is between terminals 2 
and 3. Thus for any input between 
terminals 1 and 3, the same voltage 

will appear at terminal 2. Both ends 
of Rl are then at the same voltage, no 
current can flow in the resistor and the 
input resistance is infinite. This is a 
good example of feedback increasing 
the input impedance of a voltage ampli- 
fier. 

7/ 
"You have a wastebasket ?" 
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EMC 

NEW PRODUCTS 

TEST SOCKET ADAPTERS, model 1449 
(illus.), model 1447, 9- and 7 -pin types respective- 
ly, simplify testing of tube pins for voltages or 
resistance by eliminating need for removing tube 
shields. Test tabs of sockets clear tops of captive 
or telescoping tube shields. Interelement distrib- 

uted capacitance about 1.5 µµf ; voltage break- 
down elements exceed 1800 volts ac-dc. Insulation 
resistance more than 6 X 105 megohms.- 
Pomona Electronics, Inc., 1500 L 9th St., Pomona, 
Calif. 

AC VTVM, model 1M -21, offers frequency 
response 10 cycles to 500 kc ±1db, 10- megohm 
input impedance. Cathode -follower stage on all 
ranges provides high input impedance; 2 -stage 
amplifier with about 19-db negative feedback 
for high output stability and linearity. Voltage 
division by precision components more than dou- 
bles frequency range of Heathkit model AV -3. 

VU type ballistic damping for monitoring au- 
dio signals in tape recording and like appli- 
cations. Covers .01 to 300 volts rms full scale in 
10 ranges. Db scale calibrated from -50 to +50 
db. 10 db steps. -Heath Co., Benton Harbor, 
Mich. 

COLOR TEST JIG, model 11A1015. Elimi- 
nates need to pull CRT and deflection assembly 
and then reconverge set after returning chassis 
to customer. Kit includes metal cabinet, deflection 
and convergence assemblies, hardware and all 
components for installing 21CYP22 -A tri -color 
kinescope. 5 special extension cables available for 

servicing RCA CTC -4, -5, -7, -9, -10, and -11 color 
receiver chassis. -RCA Parts & Accessories, P.O. 
Box 654, Camden, N. J. 

JANUARY, 1962 

CR ANALYZER, model TE -25, measures 
capacitance and resistance in 4 ranges, 1 µµf to 
5,000 µf and 0.5 ohms to 500 megohms ; power 
factor of electrolytics from 0-55%. Dc voltage 
continuously variable to 600 volts, two ranges on 
meter 0 -6, 0 -60 ma. Ratio scales measure im- 
pedance and turns ratio of power and audio 
transformers in 2 ranges. Accuracy within 5% 

over entire range. Tube complement: 1 -6R4; 
1 -6E5. Power requirements 117 volts 50/60 cycles 
alternating current. -Lafayette Radio Electronics 
Corp., 165 -08 Liberty Ave., Jamaica 33, N. Y. 

CRT REJUVENATOR TESTER, model 
TE -19. Portable unit permits rapid check of 
black- and -white and color picture tubes, includ- 
ing 110° types, without removal. Fast shorts test 
with neon -lamp indicator. Determines CRT qual- 
ity by emission test, rejuvenates all cathode -ray 
tubes. 41/2 -in. meter for direct reading. Filament 
voltage selector switch, 6.3 and 12.6 volts. Re- 
pairs interelement shorts and open circuits ; 

By far the BEST VALUE obtainable in 

either wired or kit form ... compare and 

you'll agree "THE BEST BUY IS EMI" 

E'.MC Model - 211 Tube Teste 
priced, domestic made tube t 
completely flexible and obso 
each section of multi -purpose 
all octal, loctal, 9 prong and n 
leakages, opens, intermittent 
Quality is indicated directly t 
using the standard emission t 
instructions and tube charts 
Slze 63/42 X 51/4" x 21/4" dee 
Wired .._ $22.90 
,CRT Picture Tube Adapter ... 

r - The smallest, lowest 
ster on the market. it is 
escent proof. It checks 
tubes separately, checks 
iniature tubes for shorts, 

as well as for quaHty. 
n a two color meter dial 
st. Comes complete with 
in ring bound manual. 

. Shipping weight: 3 lbs. 
Kit $14.90 

$ 4.50 

EMC Model 109 - Volometer 
volts DC sensitivity and 10,01 
sütivity. Uses a 41/4, 40 micri 
current ranges, and 3 resistar 
5 DC and AC voltage ranges 
current ranges; also 5 DB rani 
Model 109 - With carrying st 

Size: 51/4" x 60i 
Model 109K - Kit Form 
Model HVT - 30,000 Volt Pro 

- Features 20,000 OHMS 
0 OHMS per volt AC sen - 
ampere meter, with 3 AC 
ce ranges to 20 megohms. 
to 3000 volts and 3 DC 
e. 

rap, Weight 2 lbs. 5 ozs.; 
" x 27/s" $26.95 

19.25 
be for Model 109 7.95 

measures leakage. Two extra tube socket adapters 
for 110° deflection tubes. 105 -120 volts, 60 cycles 
-Lafayette Radio Electronics Corp., 165 -08 Lib- 
erty Ave., Jamaica 33, N. Y. 

TUBE TESTER, model 107A, tests 9 -pin 
Novars, 12 -pin Compactrons, new 10 -pin tubes, 

nuvistors, all standard domestic and foreign 
types. Mutual conductance test on prewired chas- 
sis, cathode -emission test using free -point selector 
system, and grid -circuit test for up to 11 simul- 
taneous checks for leakage, shorts and grid 

(Continued on page 92) 

EMC Model 107A - Peak to Peak Vacuum Tube Volt - 
Olim Capacity Meter - 6" meter cannot burn out - 
entirely electronic. Measures peak to peak AC voltages 
to 2800 volts in 6 ranges. Measures capacity in 6 
ranges from 50 mmfd to 5000 mfd. Measures resistance 
in 6 ranges from .2 ohm to 1000 megs. Measures DC 

volts to 1000 volts in 6 ranges. Input resistance to 
16.5 meas. Wired $51.40 Kit $36.50 

Yes, tell me more, send 

catalog of the Complete I 

NAME 

STREET 

CITY 

EMC 625 tB 
Ex. Dept., Pan -Mar Corp., 127 

Mme 

FREE a iC 

Line. Dept.RE 

deta-162 led 

STATE 

nie Measurements Corp 
way, New York 12, N. Y 
0 B'way, New York 1, N.Y 

NI BM =I MS I= MMMMM 
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A 
PROPHECY 

Jor men and women with a sincere desire to succeed 

"In the years that have passed since my days 
on the faculty of RCA Institutes, I have be- 

come even more firmly convinced that the 
individual who continues his education .. . 

particularly his technical education ... is 

the individual who profits both as a thinking 
man and as a working man. Science and in- 

dustry will reward you for your talents and 
energy. Out of your efforts may come in- 

ventions, new products, processes and serv- 

ices. There is everything good yet to be ac- 

complished in our lives and in our work. 

What man has done, man can do better." 

Ar.,;(7-r 
Chairman of the Board, 
Radio Corporation of America. 

RCA Institutes Offers the Finest of Home Study and Resident Training 
for Your Career in the Rapidly Expanding World of Electronics 

RCA Institutes, founded in 1909, is 
one of the largest technical institutes 
in the United States devoted exclu- 
sively to electronics. A service of 
Radio Corporation of America, RCA 
Institutes offers unparalleled facilities 
for technical instruction ... tailored to 
your needs. The very name "RCA" 

88 

means dependability, integrity, and 
scientific advance. 

RCA Institutes Home Study School, 
licensed by the New York State De- 

partment of Education, offers a corn - 
plete program of integrated courses for 
beginners and advanced students rang- 

ing from electronic fundamentals to 
automation. All courses are designed 
to prepare you for a rewarding career 
in the rapidly expanding world of elec- 
tronics. The caliber of the training you 
receive is the finest! And,you get top 
recognition as an RCA Institutes 
graduate! 
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HOME STUDY COURSES in 
Electronic Fundamentals TV Servicing 

Color TV Electronics for 
Automation Transistors 

Voluntary Tuition Plan. The. im- 
portant thing to remember about RCA 
Institutes Training is the convenient, 
no- obligation payment plan. This plan 
affords you the most economical pos- 
sible method of home study training 
because you pay for each study group 
only when you order it. If you inter- 
rupt your course at any time, for any 
reason, you owe nothing more. You 
never have to pay for the whole course 
if you don't complete it. No other 
obligations. No monthly installment 
payments! 

RCA Instruction is Personal. With 
RCA Home Study training you set 
your own pace in keeping with your 
own ability, finances, and time. The 
Institutes allows you ample time to 
complete the course. Your lesson as- 
signments are individually graded by 

technically trained personnel, and 
helpful comments are added where re- 

quired. You get theory, experiment, 
and service practice beginning with 
the very first lesson. All lessons are 
profusely illustrated. You get a com- 
plete training package throughout the 
entire course. 

You Get Prime Quality Equip- 
ment. All kits furnished with the 
course are complete in every respect, 
and the equipment is top grade. You 
keep all the equipment furnished to 
you for actual use on the job ... and 
you never have to take apart one piece 
to build another! 

RESIDENT 
SCHOOLS 
Los Angeles and 
New York City train 
you for any field of 
Electronics you may 
choose! 
No Previous Technical Training 
Required For Admission. RCA In- 
stitutes Resident Schools in Los An- 
geles and New York City offer training 
that will prepare you to work in re- 

SEND POSTCARD FOR FREE 

ILLUSTRATED BOOK TODAY! 

SPECIFY HOME STUDY OR 

RESIDENT SCHOOL 

warding positions on research and pro- 
duction projects in fields such as auto- 
mation, communications, technical 
writing, television, computers, and 
other industrial and advanced elec- 

tronics applications. Even if you did 
not complete high school, RCA will 
prepare you for such training with 
courses specially designed to provide 
the basic math and physics required 
for a career in electronics. 

Free Placement Service. RCA In- 
stitutes graduates are now employed in 
important jobs at military installations 
such as Cape Canaveral, with import- 
ant companies such as IBM, Bell Tele- 
phone Labs, General Electric, RCA, 
and in radio and TV stations all over 
the country. Many other graduates 
have opened their own businesses. A 

recent New York Resident School class 
had 92.06% of the graduates who used 
the Free Placement Service accepted 
by important electronics companies... 
and had their jobs waiting for them on 
the day they graduated! 

Coeducational Day and Evening 
Courses. Day and Evening Courses 
are available at Resident Schools in 
New York City and Los Angeles. You 
can prepare for your career in elec- 
tronics while continuing your normal 
full -time or part -time employment. 
Regular classes start four times each 
year. 

RCA INSTITUTES, INC. A SERVICE OF RADIO CORPORATION OF AMERICA, 350 W. 4th St., New York 14, N. Y.,610 S. Main St., Los Angeles 14, Cafif, 

6,11 
Vair. 

JANUARY, 1962 

The Most Trusted Name in Electronics 
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LEARN and PROFIT 
from Gernsback Books 

A handy work -book for the technician, experi- 
menter or technical student. Tells how to test 
transistors and how to build the equipment you 
need to do the job -plus some interesting all - 
transistor equipment. They've all been bench - 
tested! A selection of the best from RADIO. 
ELECTRONICS magazine. 

Bow to build the ultimate R/C system. Starts with 
the most basic system and, by adding and modi- 
fying components, advances to a multi -channel 
system. There's a wealth of practical, do -it -your- 
self data here for both beginner and veteran. 

Gernsback Library acquired exclusive rights to 
publish this British book in America. A thorough 
study of a familiar subject from a refreshingly 
different point of view. Gives you a foundation on 

basics then digs into practical descriptions of 
pickups, preamps, amplifiers, speakers, acoustics, 
changers, hi -fi in the future. Gernsback Library 
edition available only in U.S.A. 

SEE YOUR DISTRIBUTOR OR ORDER DIRECT 
In Canada: Len Finkler, 1794 Ave. Rd., Toronto 12, Ont. 
Export: Feffer & Simons, 31 Union Square, N. Y. 3 

Gernsback Library, Inc. Dept. 12 -A 
154 West 14th St. 

New York 11, N. Y. 

Gentlemen please send me postpaid, the books 
indicated below. My remittance is enclosed. 
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STREET 
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(Continued from page 87) 
emission. -Seto Electronics Inc., 5015 Penn Ave. 
So., Minneapolis 19, Minn. 

VTVM, model 222. Direct -reading of ac -dc 
voltages to 1,500 and resistances 0.2 ohms to 
1,000 megohms in 5 ranges. Calibration without 
removal from cabinet. Electronic overload pro- 
tection plus fuse, 1% ceramic resistors and zero - 
center scale. Input impedance 11 megohms dc, 
1 megohm ac. Voltage ranges: 0 -3, 15, 75, 300 

and 1500, ac /dc. Response 30 cycles to 3 me ; frequencies to 250 me readable with Eico PRF 
probe. Resistance measurements 0.2 to 1,000 
ohms, with 1.5 -volt battery supplied. Wired or 
kit. -EICO Electronic Instrument Co., Inc., 33 -00 
Northern Blvd., L. I. C. 1, N. Y. 

FLUTTER METER, model 590 -A -1. Visual 
indication of wow and flutter on tape recorders 
and playback equipment, including discs of all 
speeds as well as 16- and 35 -mm sound film 
mechanisms. Built -in preamp and high -impedance 
input attenuator accepts voltages from 1 my 
to 300 volts. Flutter and wow measured through 
high and low -pass filters. Built -in 3,000 -cycle 

4110 410 II) t 
oscillator. Three -range filter analyzes flutter and 
wow components. Frequency discriminator de- 
modulates flutter signals, read on calibrated 
meter. Extraneous transients do not effect sta- 
bility. Scales for flutter and wow: 0.3%, 1.0% 
and 3.0%; significant readings down to 0.01%. 
Measures variations in amplitude any rate from 
0 to 40 cycles. -Amplifier Corp. of America, In- 
strument Div., 398 Broadway, New York 13, N. Y. 

TWO -MANUAL THEATER -STYLED OR- 
GAN, the York. Full 61 -note manuals, 25 -note 
concave -radiating pedal board and horseshoe 
stopboard with 40 multi -colored stop tablets. Dual 
expression pedals, separate vibrato on each 

manual and independent oscillators for each note. 
Accessories: Band Box and Orchestra Bella. Fin- 
ished or in kit form. Artisan Organs, 4949 York 
Blvd., Los Angeles 42, Calif. 

SPINET ORGAN KIT. 88 keys, 13 pedals; 
weighs less than 100 lb. Printed circuits permit 
easy assembly. Each component separate. Also 

available Concert and Consolette models. - Schober Organ Corp., 43 W. 61st St., New York, 
N. Y. 

COMPONENT CABINETS. Select -A -Style 
doors for easy removal and replacement. (Illus- trated) Credenza component cabinet and two 
Medallion XII 12 -inch 3 -way speaker systems. 

Italian Provincial, French Provincial, Swedish 
Modern and Colonial styles in various wood fin- ishes.- University Loudspeakers, Inc., 80 So. Ken - 
sico Ave., White Plains, N. Y. 

PLAYBACK ARM, model 980. Dyne Lift 
mechanism lifts arm at end of record. Calibrated 
knob dials any stylus force from 0 -8 grams, ac- 
curacy ±0.1 gram. Cartridge bracket mount for 
adjustment of cartridge position in shell. Ground 

loops eliminated by 5 -wire circuit ; separate fifth 
wire common ground for arm and turntable. 
Maximum compliance due to ball bearing sus- 
pensions, low fundamental resonance, low in- ertia and plug -in installation. -Dyne Empire, 
Inc., 1075 Stewart Ave., Garden City, N. Y. 

MICROPHONE DESK STAND, model DS- 
10, accommodates any mike with standard % -27 
NPSM thread. May be used with SSP10 and 
SA10 stand adapters. Knurled lock nut insures 
stable mounting. -University Loudspeakers, Inc., 
80 So. Kensico Ave., White Plains, N. Y. 

MICROPHONE, model C47D, combines 
noise cancelling and unidirectional properties for 

maximum discrimination against distant and off- 
axis noise. -Euphonic, Acoustics Corp., Box 2746, 
Rio Piedras, Puerto Rico. 

PORTABLE TAPE RECORDER, model 
TC -1. All -electric self- contained Transitape uses 
4 transistors, 1 diode. 1% and 3% ips. Fast for- 
ward rewind ; separate erase head. Full -size play- 
back speaker, wide -range response mike, safety 
interlock, separate volume control and battery 
and recording level indicators. Input 100,000 
ohms ; output 3.2 ohms ; wow about 0.5% at 3% 
ips ; overall gain 55 db.- Pentron Electronics 
Corp., 777 So. Tripp Ave., Chicago 24, Ill. 

AUDIO /PA AMPLIFIER, McMartin model 
LT -80. All- transistor 8 -watt continuous -duty unit 
for background music and PA. Peak power 20 

,.t4 Mtilst;.n'- 

watts, feedback circuit eliminates transistor dam- 
age if speaker load removed. No input trans- 
former needed for telephone line input. Plug -in 
600 -ohm transformer optional. -Continental Mfg. 
Inc., 1612 California St., Omaha, Neb. 

PA SPEAKER, model HP -75, for high - 
power applications to 75 watts. Bell diameter 
9 in, total length 8% in. Motel SHP -75, slightly 
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smaller. All wiring connections made within cast - 
aluminum mounting bracket, with solderless con- 

nectors provided. -Atlas Sound Corp., 1449 39th 
St., Brooklyn, N. Y. 

SPEAKER SYSTEMS AND CABINETS, 
Mark I for medium- and low -level reproduction. 
Houses 8 -inch speaker, 1 -inch voice coil. 8 ohms 
impedance. Cabinet 11 x 91/2 x 23 in. Response 
45 to 13,000 cycles. Mark II has 12 -in. coaxial 

speaker with 6.3 oz. Alnico V magnet, 1 -inch 
voice coil, one -piece cone, 3 -inch Alnico V PM 
tweeter. Power rating 12 watts, impedance 8 

ohms. Cabinet 14 x 11t /, x 23% in. Response 
50 to 15,000 cycles. -Cabinart Acoustical Engi- 
neering Corp., Haledon, N. J. 

SLIM -LINE SPEAKER KIT, model KS -1, 
5% in deep. 10 -in woofer, 5 -in mid- range, 3 -in 
super- tweeter. Crossovers at 1,400 and 5,000 

cycles ; impedance 8 ohms. Also available as fin- 
ished unit. -Fisher Radio Corp., 21 -21 44th Drive, 
Long Island City, N. Y. 

SENSIPHONES, model ST -M. Separate 
woofer and tweeter element in each phone. Ad- 
justable crossover networks. High -compliance 
cone in woofer element for low- frequency ranges; 

piezoelectric ceramic tweeter for high frequen- 
cies. Crossover control box has built -in resistor 
network to prevent blowout. Range 20 to 20,000 
cycles.- Superex Electronics Corp., 4 -6 Radford 
Place, Yonkers, N. Y. 

CERAMIC PHONO CARTRIDGE. Turret 
action to eliminate twisting lead wires and de- 

couple unused needle. U -line cartridge replaces 
all ceramic stereo and most monaural cartridges. 
-Euphonies Corp., Rio Piedras, Puerto Rico. 

TURNTABLE -ARM COMBINATION. 
33 -1/3 -rpm. Arm, Walnut base, dust cover, 
cables, overhang adjustment device and needle 
force gauge. Belt drive from two synchronous 
motors, 3.5 -lb. aluminum platter, shock mount- 

JANUARY, 1962 

ings from top plate. Tone arm floats down to 
record if dropped, damping mechanism disen- 
gaged when needle touches record. -Acoustic 
Research, Inc., 24 Thorndike St., Cambridge 41, 
Mass. 

AUDIO COMPRESSION AMPLIFIER 
Power Gainer increases effective range of 2 -way 
radio, amplifies low -level sounds to level equal to 

low -frequency voice sounds. For base station or 
mobile applications. -Elenco Electronic Engi- 
neering Co., Wabash, Ind. 

TUNER KIT, model KF -90. Built -in multi- 
plex circuit and wide -band FM circuitry. Multi- 
plex section reproduces full dynamic range of 
stereo FM without loss of response. Front -panel 
dimension control for varying channel separation. 
Dynamic sideband regulation reduces FM distor- 
tion from overmodulation or weak signals. AM 

section offers sharp or broad tuning, 10 -kc whistle 
filter and built -in loopstick antenna. Printed cir- 
cuitry ; rf and if transformers sweep- aligned.- 
Allied Radio Corp., 100 N. Western Ave., Chicago 
80, Ill. 

4 -TRACK STEREO RECORDER, model 420, 
for simultaneous recording and listening. Re- 
sponse 50- 15,000 cycles 71/2 ips, 50- 10,000 cycles 
33/4 ips. Signal -to -noise ratio better than 48 db, 
wow and flutter less than 0.25% rms, bias oscil- 
lator frequency 65 kc. Built -in 51/ x 71/2-in 

speakers with 3 /16 -oz magnet and 1 -in voice 
coils. Matching Gemark speaker pair S -204, two 
6 x 9 -in dualcone speakers with 1 -in voice coils, 
10-oz magnets and 8 -foot cables, for extended 
speaker separation. -General Magnetics and Elec- 
tronics, Inc., 134 -09 36th Road, Flushing 54, N. Y. 

STEREO AMPLIFIER, model S -5000 II, 80- 
watt amp /preamp unit. Presence -rise switch to 
increase level around 2,800 cycles by 5 db. Hum 
and noise ratio 60 db below 80 watts on phono 
channel, 1.2 -mv phono sensitivity. 4 low and 
8 high -level inputs ; 12 -db /octave scratch and 
rumble filter on all inputs. Friction -locked dual 
bass and treble controls for separate or ganged 

L 

YOU WON'T FIND 
r 

THIS CONTROL 
1 

ON ANY OTHER P.A.] 

i AMPLIFIER IN 

THIS PRICE CLASS 1 

r J 
1 

That's a fact. But all Harman -Kardon COM- 

MANDER Series public address amplifiers in- 

corporate a master volume control. These 

unique, popular -priced units include features 
generally found on much costlier "deluxe" 
equipment. For instance: Outputs for tape 

recorder, booster amplifiers and both 25 and 

70 volt speaker lines; input for magnetic car- 

tridge; DC on filaments of hi -gain stages; lock- 

ing covers, etc. PLUS COMMANDER exclusives 

such as: multiple inputs for greater installa- 

tion flexibility and optional single -control 
mixing of two program sources for convenience 

and ease of operation. Discover why sound 

men are switching to COMMANDER for all their 
needs. Write today, Commercial Sound Divi- 

sion, Harman -Kardon, Plainview, L.I., N.Y. 

¡Send free detailed catalogs: Desk 1 -F 

I Name 

I Address " I 

xI 
I 

I City State 

harman kardon 
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adjustment of channel settings. -Sherwood Elec- 
tronie Laboratories, Inc., 4300 N. California Ave., 
Chicago 18, III. 

STEREO TEST RECORD provides rapid 
frequency -response and channel -separation tests 
on automatic curve tracer, or manually with 
spot -frequency bands. Evaluates tone arm reso- 
nance, compliance, wavelength loss and stylus 
wear. -CBS Laboratories, High Ridge Road, 
Stamford, Conn. 

STEREO CARTRIDGE, Stereotwin STS -200. 
Moving magnet. Channel separation 25 db 1,000 
to 10,000 cycles. Output 10 my at 5 cm /sec. 

Mounted diamond 0.7 -mil stylus plus extra dia- 
mond stylus. -Benjamin Electronic Sound Corp., 
97 -03 43rd Ave., Corona 68, N. Y. 

FM STEREO ADAPTER KIT, Unit GRA 
21 -1, to accompany Heathkit GR -21 FM table 
radio or any FM radio. Self- contained and self - 
powered, has 6 X 9 in speaker and audio cir- 
cuitry for matched response. Choice of FM 
stereo or monophonic reproduction, using speak- 
ers in radio and adapter or radio speakers alone. 
Master volume control for both channels. Tone 
controls on adapter and radio function inde- 

pendently. Full -wave power supply uses silicon 
rectifiers and power transformer. -Heath Co., 
Benton Harbor, Mich. 

STEREO MULTIPLEX ADAPTER, model 
KN -MX. For any FM or FM -AM tuner having 
multiplex output jack. External control for quick 

separation adjustment. Self -powered, plugs in be- 
tween tuner and stereo amplifier of stereo system. 
All connecting cables supplied.- Allied Radio 
Corp., 100 N. Western Ave., Chicago 80, III. 

MULTIPLEX ADAPTER, model P -400 
(illus). For most tuners with multiplex jack. 
2 dual -purpose tubes, 1 power rectifier, 2 high - 
frequency diodes. AM -FM stereo multiplex tuner, 

model R -1103, with built -in multiplex : 10 tubes 
3 diode detectors and rectifier. -De Wald Radio, 
Div. United Scientific Labs, 35 -15 37th Ave., 
Long Island City 1, N. Y. 

FM MULTIPLEX TUNER, model TM -214. 
Three -tube multiplex circuit with factory -set 
balance and separation controls. Sensitivity 2.2 
µv IHFM standard, 1.3 µv for 20 db of quieting; 
distortion less than 0.5% at 100% modulation, 
signal -to -noise ratio : 70 db, monaural ; 50 db, 
stereo. 2 tape and 2 audio outputs, 11 tubes plus 
rectifier and matched germanium diode detectors. 

NEW 
SONY 
STEREO 
TAPE 
DECK 

For literature or nearest 
dealer, write: Super - 
scope, Inc. Dept. T, 
Sun Valley, California. 
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Now, for less than the cost of a good record changer, you 
can add a versatile new dimension to your hi fi system. 

The Sony 262 -D tape deck has a 4 track stereo erase 
head and 4 track stereo record /playback head. Heads are 
wired to six output and input facilities for connection of 

external electronics to play and 
record four track stereo. This is 
the same quality mechanism 
used in the most expensive 
Sony Superscope tape recorders. 

X8950 

-Radio Shack Corp., 730 Commonwealth Ave., 
Boston 17, Mass. 

TELEPHONE TYPE LEVER SWITCH 
prevents accidental switching. Lever -Lock 
lightweight construction. Index bracket locks 
actuator for switching position and doubles as 

escutcheon plate. 3 amps, 300 watts max., ac 
noninductive load. -Switchcraft, Inc., 5555 N. 
Elston Ave., Chicago, Ill. 

CB MICROPHONE, model 350C. 11 -inch 
retracted (5 feet extended) Koiled Kord. Hanger 
button and standard dash bracket permit mobile 

rig mounting. Response 80 to 7,000 cycles, output 
-54db.- Torner Microphone Co., 901 17th St. 
N.E., Cedar Rapids, Iowa. 

NOW AVAILABLE! 

Complete your 262 -D stereo system: the 
long- awaited Sony SRA -2 stereo record- 
ing amplifier provides instant connection 
to the Sony 262 -D stereo tape deck for 
complete 4 -track stereophonic and mono- 
phonic recording. Two V.U. meters, 
track selector switch, record safety inter- 
lock, microphone and 

$895° radio inputs. No modi- 
fications necessary. 

All Sony Sterecorders are Multiplex ready! 
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CB TRANSCEIVER, model 740. Portable. 
Nickel -cadmium rechargeable battery and charg- 
er. Superhet receiver: 7 transistors and 1 diode; 
crystal -controlled local oscillator. Sensitivity 1 

to 2 µv for 10-db signal -to -noise ratio. Trans- 
mitter: 2 transistors; 100 mw input; modula- 

tion to 100%. 41 -in telescoping antenna. 2% -in 
PM response- corrected speaker /microphone.- 
Electronic Instrument Co., Inc., (EICO) 33 -00 
Northern Blvd., Long Island City, N. Y. 

5 -WATT CB TRANSCEIVER, model 500. 
Completely transistorized, for autos, trucks, air- 
craft and boats. Squelch and automatic noise 
limiter permits clear reception above engine 

4!!i?1111110 

noise. Range of 10 -15 miles overland, 20 miles 
over water. Operates in 27 -mc range with 5 

receiving and 5 transmitting channels. Tunes all 
23 CB channels. Modulation capability 100%, fre- 
quency stability .005%. -Cadre Industries Corp., 
Endicott, N. Y. 

CB ANTENNA. Ground -plane design with 
adjustable gamma -match feed system. All seam- 

less aluminum, stainless -steel fasteners. -Hi -Par 
Products Co., 347 Lunenburg St., Fitchburg, 
Mass. 

RADIOTELEPHONE, Cruise phone 25. 25- 
watt unit for outboards and other small craft. 
Overhead, chart table or bulkhead mountings; 

reversible cut panel. 5 channels, rf gain con- 
trol and antenna booster control. -RCA, 30 Rocke- 
feller Plaza, New York 20, N. Y. 

TRANSISTORIZED OSCILLATOR, Transi - 
Call accessory for sound- powered phones alerts 

party being called. 1000 -cycle tone changes if 
other end open. 9 -volt transistor battery, one 
transistor. -Blan, The Radio Man, 64 Dey St., 
New York, N. Y. 

CODOME, Morse -code learning device with 
accompanying manual, for potential amateur ra- 

SMALL SIZE... 
less than 1fó" deep from mounting surface, these units 
fit into any standard junction or switch box with room 
to spare ... diameter is only 1332 ". 

HIGH WATTAGE... 
conservatively rated at 20 watts midio, 5 watts D.C. 
yet they are no larger than units rated at 2 watts D.C. 
One size takes care of all your 2, 3, 4, and 5 watt require- 
ments. Centralab's exclusive "thermo- pass" insulation 
combines fast heat transfer with a high dielectric constant 
to achieve this high rating. 

ANTI -BACKLASH CONSTRUCTION ... 
the "play" frequently found in dual controls is eh m- 
inated. The wiper contacts move in unison, assuring 
that there will be no alteration in frequency response due 
to variations in wiper position on the resistance tracks. 

Ccii.. ab. 

B-6124 

THE ELECTRONICS DIVISION OF GLOBE -UNION INC. 

922I EAST KEEFf AVENUE MILWAUKEE 1, WISCONSIN 

In Canada: Centralab Canada Ltd., P.O. Box 400, Ajax, Ontario 

ELECTRONIC SWITCHES VARIABLE RESISTORS CERAMIC CAPACITORS 
PACKAGED ELECTRONIC CIRCUITS ENGINEERED CERAMICS 
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HEW SAMS BOOKS 

Tra 
Circuit 

nsistor 

Manual 

©M1 

Transistor Circuit Manual 
Allan Lytel presents hundreds of typical transistor 
circuits, illustrating virtually every type of applica- 
tion. Of great value to technicians, engineers and 
experimenters -makes design and operation under- 
standable. Schematics and parts values are shown 
for each circuit; accompanying text describes func- 
tion and characteristics. Applications include: 
Switching Circuits; Counters; Flip -Flops; Power 
Control; Tuners; Indicators; Photoelectrics; Con- 
trols; Converters & Inverters; Audio Amplifiers; 
RF & IF Circuits; Oscillators; Power Supplies & 
Regulators; Radio & TV Circuits; FM and 
Special Circuits. 224 pages; 53 x 8W. Only 44" 

101 More Ways to Use Your VOM -VTVM 
Sequel to Bob Middleton's earlier volume -shows 
all -new uses for VOM and VTVM units. Includes 
schematics and equipment hookup for checking and 
troubleshooting door openers, all types of appliances. 
fluorescent lamps, time controls, electric motors, 
audio and hi -fi circuits, power supplies, transmitters, 
tuned circuits, crystal circuits, transistor and photo - 
tube circuits, delta transformers, fuel gauges, bur- 
glar alarms, etc. Tells how to use units as S- meter, 
cavity -wave meter, tachometer, field -strength f25g 
meter. 128 pages; 5% x 8j5 ". Only L^ 

General Class Amateur License Handbook 
Howard Pyle, W 70E, provides a complete new guide, 
including typical questions and answers, to prepare 
the novice or aspirant for the Technician, Condi- 
tional, or General class amateur radio exam. Covers 
license requirements; learning the code; the written 
exam; transmitter circuits; basic electronics theory; 
FCC regs.; general operating practices. 128 

$259 pages; 5% x 83/2". Only 

ABC's of Electronic Organs 
Explains theory, development, features and oper- 
ation of electronic organs, electronic circuitry used, 
how to select an organ, maintenance and trouble- 
shooting. Most informative for owners and potential 
owners of organs, as well as for technicians and 
students. 96 pages; 5% x 834". Only 5 95 

Commercial Sound Installer's Handbook 
Leo G. Sands describes the installation, operation, 
and maintenance of the various types of sound and 
intercom equipment used in factories, schools, sta- 
diums, vehicles and other commercial fields. Fully 
describes and illustrates amplifiers, input devices, 
speakers, distribution, control circuits, portable and 
mobile equipment, installation and maintenance. 
A valuable book for technicians and sound 
specialists. 288 pages; 5% x 8% ". Only $495 

HOWARD W. SAMS & CO., INC. 
Order from your Sams Distributor today, or mail 
to Howard W. Sams & Co., Inc., Dept. A -22 
1720 E. 38th St., Indianapolis 6, led. 
Send me the following books: 

Transistor Circuit Manual (TCM -1) 
101 More Ways to Use Your VOM -VTVM (TEM -8) 
General Class Amateur License Hand. (ALP -I ) 

ABC's of Electronic Organs (ECO.1) 
Commercial Sound Install. Hand. (155 -2) 

$ enclosed. Send Free Book List 

Name 

Address 

City Zone State 
IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 ` st w e (outside U.S.A. priced slightly higher) ...mud 
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dio operators or Novice licensees. 36 characters 
in groups of 6, with switch to select groups. 
Characters in each group transmitted repeatedly 
at random. Built -in key for practice in manual 
sending, flashing light accompanies audible trans - 
mission.- Aeeentronome Corp., 117 Crestmont 
Terrace, Collingswood, N. J. 

RADAR SENTRY. Audible warning of ra- 
dar- controlled speed zones within 1/2-mile range. 
Dual -band circuit continuously and simultaneous- 
ly monitors two special frequencies in S- and 

X- microwave bands, on which radar traffic con- 
trols operate. Printed wiring, 8 transistors and 
two 1,000 -hour mercury cells, self -testing bat - 
teries.-Radartron, Inc., 232 Zimmerman St., N. 
Tonawanda, N. Y. 

DECADE RESISTOR /DIVIDER, model 1601, 
for use with bridges and in determining re- 
sistance values in development circuits. 4 volt- 
age- divider posts permit use as general- purpose 
wide -range divider, and allow setup for practical 
voltage ratios from .0001 to 1.0. Input resistance 
as divider 11 to over 110,000 ohms. 5 decades 
total 0- 111,110 ohms, steps of 1 ohm. Tolerance 
±0.5% in resistance elements (1 -watt negligible 
inductance). -Precision Apparatus Co., Inc., 70 -31 
84th St., Glendale 27, N. Y. 

RESISTANCE SUBSTITUTION BOX, model 
1702, for rapid direct substitution of 36 resist- 
ance values by use of two rotary switches. Re- 

sistance values 15 ohms to 10 megohms ; wattage 
dissipation of all resistors 1 watt -*10% toler- 
ance.- Precision Apparatus Co., Inc., 70 -31 84th 
St., Glendale 27, N. Y. 

CABLE ASSEMBLY, model 1013F10. Molded 
straight 3- conductor phone plugs at both ends of 
36 -inch shielded cable, built -in cable clamps. - 
Switchcreft, 5555 N. Elston Ave., Chicago 30, Ill. 

ELECTRONIC FUSE ASSORTMENT in 
metal stand for easy reference service techni- 
cians. Individual shelves hold 5 -in metal boxes ; 

tabs indicate size and type. Large style contains 
255 fuses in 30 sizes ; small, 130 fuses in 26 sizes. 
-McGraw -Edison Co., Bussman Mfg. Div., Uni- 
versity at Jefferson, St. Louis 7, Mo. 

VERTICAL OUTPUT TRANSFORMER, part 
No. VO -114. 6:1 turns ratio, primary impedance 
5,000 ohms at 30 dc ma. Dc resistance 250 ohms 
primary, 6 ohms secondary. For direct replace- 

ment in Airline, Coronado, Emerson, Sonora, 
Sylvania, Trav -ler and Truetone sets.- Stancor 
Electronics, Inc., 3501 W. Addison St., Chicago 18. 

SERVICE TOOL KIT holds large tools, 
meters, etc. Three sliding metal trays with com- 
partments for small parts. Available with out- 

side pocket for manuals. -K. Leather Products, 
Inc., 427 -429 Broadway, New York 13, N. Y. 

TWIRL -CON TOOL, in three sizes. For 
printed- circuit work, modification of surplus 
equipment, repair of leads broken off close to 

transformer winding, lengthening pigtails, etc. 
Also makes pin plugs, fuse lead buttons and 
solderless connections.- Twirl -Con Tools, 101 N.E. 
St. Edna, Texas. END 

All specifications are from 
manufacturers' data 

NEW BUSINESS GETTERS 

NEW LITERATURE 

Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter - 
head-do not use postcards. To facilitate identi- 
fication, mention the issue and page of RADIO - 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 

TRANSISTOR DATA SHEETS are explained 
in a 7 -page booklet How to Get More Value out 
of a Transistor Data Sheet. Graphs, charts and 
explanatory material aid the design engineer in 
achieving reliability and low cost.- Motorola 
Semiconductor Products, Inc., 5005 E. McDowell 
Rd., Phoenix 8, Ariz. 

SILICON DIODES AND RECTIFIERS are 
presented in 10 -page Bulletin 514. Semicon- 
ductors include diffused -junction silicon diodes 
in general- purpose, high- conductance, computer 
switching and standard types, as well as diffused- 
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junction silicon rectifiers in glass, co -axial and 
epoxy package. -Electron Research Inc., Div. 
Erie Resistor Corp., 630 W. 12th St., Erie, Pa. 

EXTENSION SPEAKER COUNTER DIS- 
PLAY for two 4 -inch extension speakers. - 
Philco Corp., Philadelphia, Pa. 

BUBBLE PACKAGE for point -of- purchase 
needle display. -Duotone Co., Keyport, N.J. 

ELECTRICAL TAPES are illustrated in an 8- 
page full -color catalog, giving information and 
specs on Plymouth and Slipknot lines. New 
products include vinyl electrical tape for all - 
temperature use, rubber insulating tape and 
splicing compound.- Plymouth Rubber Co., Inc., 
Tape Div., Canton, Mass.. 

INSTRUCTION SHEET, Form No. TK- 
303, a 6 -page booklet, details the installation of a 
21CYP22A color picture tube in the RCA model 
11A1015 color test jig -a cabinet and deflection 
and convergence assembly kit for mounting a 

color kinescope on the service bench. -RCA Parts 
and Accessories, PO Box 654, Camden, N. J. 

SPRAY PAINTS and protective coatings are 
pictured and described in a 12 -page catalog. 
New products include electronic contact cleaner - 
lubricant ; matte finish spray for photos ; var- 
nish for oil paintings ; pressure- sensitive spray 
adhesive and blue fluorescent spray paint. - 
Krylon, Inc., Norristown, Pa. 

FOUR -TRACK STEREO described in nontech- 
nical terms in illustrated booklet. Scotch brand 
tapes and accessories also listed. -Minnesota 
Mining & Manufacturing Co., Dept. Y1 -622, 900 
Bush Ave., St. Paul 6, Minn. 

REPLACEMENT COMPONENTS are shown in 
32 -page Catalog SE 561. Included are ae capac- 
itors, auto radio, ceramic, electrolytic, mica, My- 
lar, oil -paper and paper tubular types, as well 
as filters, hardware, instruments and capacitor 
kits. Pocket -size booklet AFH -461 is devoted to 
twist -prong electrolytic capacitors only. -Aero- 
vox, '740 Belleville, New Bedford, Mass. 

OFFICE AND INDUSTRIAL EQUIPMENT is 
offered in a 31 -page manual. Steel products in- 
clude office desks, filing cabinets, extension lad- 
ders, tool storage carts and refuse disposal units. 
Also listed are wireless intercoms, telephone 
amplifiers, secretarial chairs and many other 
items. -Precision Equipment Co., 8 Precision 
Bldg., 4403A Ravenswood Ave., Chicago 40, III. 

SERVICING DATA described in a 4 -page leaf- 
let includes radio and television diagrams, serv- 
ice manuals, and other information useful to 
the technician.- Supreme Publications, 1760 
Balsam Road, Highland Park, Ill. 

DC POWER APPARATUS shown in detailed 
list. Complete specs given on power supplies, 
variable transformers, isolation rectifier trans- 
formers, full -wave bridge rectifiera, volt and 
amp meters and other products. -Technical Ap- 
paratus Builders, 109 Liberty St., New York 6, 
N. Y. 

HI -FI KITS are explained in a question -and- 
answer brochure. Blend control, cabinet instal- 
lation of preamps and tuners, kit packaging and 
extension of frequency ranges are among sub- 

jects discussed.- Harman -Kardon, Inc., Ames 
Court, Plainview, N. Y. 

COLOR CODES for transformers on 81, x 11- 
inch wall chart include those for power audio, 
output and if transformers, as well as connec- 
tion codings for loudspeaker leads and plugs. - 
Stancor Electronics, Inc., 3501 Addison St., Chi- 
cago 18, Ill. 

RELAY CATALOG provides illustrations, 
specs and other information on industrial and 
commercial relays. Included are general- purpose, 
plate circuit, industrial control, telephone, 
printed- circuit, sensitive, digital- counter, an- 
tenna, power and plug -in types. -Hillburn Elec- 
tronics Corp., Mr. E. Fieldsteel, 55 Greenpoint 
Ave.. Brooklyn 22, N. Y. 

RIGID COAXIAL TRANSMISSION LINE 
Catalog 200 gives description and specs on lines 
of varying dimensions, with copper or aluminum 
outer conductors. Also listed are supporting 
hardware, dehydration and pressurization equip- 
ment, required electrical and mechanical specs 
of rigid line, and attenuation and power rating 
data. -Taco, Sherburne, N. Y. 

BATTERY ENGINEERING SUPPLEMENT 
outlines alkaline -manganese -zinc battery sys- 
tem throughout the range of battery types. Also 
included is specification and suggested list -price 
table. -Union Carbide Consumer Products Co., 
270 Park Ave., New York 17, N.Y. END 

NGINEERING 
Learn more ... earn more. B. S. DE- 
GREE IN 27 MONTHS in Engineer- 
ing. IN 36 MONTHS in Business 
Administration. Small classes. Low 
costs. Enter Mar., June, Sept. Jan. 
Write J. G. McCarthy for Catalog 
and Your Career Book. 
TRI -STATE COLLEGE 
2412A College Avenue Angola, Indiana 

FOR SHARPEST, CLEAREST VOICE TRANSMISSION 
WITH ANY CITIZENS BAND TRANSCEIVERS, SPECIFY 

THE TURNER 350C 
Even the best citizens band equipment is no better than the microphone 

it uses. That's ^thy more Turner 350C microphones are used as original 

equipment ii CE than any other. That's why it will pay you to specify 

the Tu-re- 350C when you buy CB equipment or replace your microphone. 

The 3503 is fLrnished with an 11" retracted (five foot extended) coiled 

cord. Ha-12er button and standard dash bracket are included for mobile rig 

mount rzg. Respcnse: 80 to 7000 cps. Output: -54 db. Net price: $10.08 

See Tuner m c "ophones at your electronic parts distributor or write for 

complet iiforn3tion and the name of your nearest Turner distributcr. 

TURNER 254C FOR BASE STATION 

type ceramic mike operates by a touch 

La- off -on switch and lever lock on -off switch. 

Fponse: 80-7000 cps. Output: -54 db. Net 

Frite: $14.10. 

THE MICROPHONE COMPANY 
933 17th Street NE, 

Cedar Rapids, Iowa 
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NEW ! rust -proof, 
corrosion -proof, salt- water -proof 

ell é Iÿ STAPLES p 

Perfected in one of America's best -known 
industrial laboratories ... service proved under 
severest outdoor conditions. New Heller -ply 
staples are guaranteed against rust, chemical 
atmospheres or salt -water corrosion. 

Made of steel base for strength, heavily 
electroplated with copper for lifetime protec- 
tion, Heller -ply staples easily withstand sever- 
est conditions which, up to now, have required 
staples made of stainless steel or other expen- 
sive rust -proof metals. 

And, new Heller -ply staples bring an impor- 
tant break -through in price. Cost only 3/z as 
much as other rust- corrosion -salt- water -proof 
staples. Available in all standard industrial 
sizes, cost little more than standard staples. 

Write today for complete information. 
Request Bulletin HPS. A -5871A 

For use in Heller tuckers. 
Ç Trade -mark registered 

0100 .10 
/l 

11111 

FLOOR JOIST RUN ti_ 

BASEBOARD RUN 

HELLER ROBERTS Instruments Corporation 
61 1 5 Carnegie Cleveland 3, Ohio Dept. P Telephone EN 1 -61 61 

- MOBILE' 
CITIZENS 
BAND.,Q 

Heliwhip` Antennas 
Exclusive "Static Sheath" Helps You Hear 
Weak Signals over Greater Distances! 

Mark HELIWHIP!t Plastic Cov- 
ered Fibre Glass Antennas notice- 
ably improve mobile Citizens Band 
communications! Outperform long 
whips or base loaded antennas! 
Mark Mobile's exclusive "Static 
Sheath "* plastic covering reduces 
precipitation static- improves sig- 
nal /noise ratio up to 20 db. High 
radiation efficiency with near -per- 
fect 50 ohm match at resonant fre- 
quency. Broadband over all C/B 
channels with very low VSWR. 
Length only 4 feet overall -mount 
on trunk or cowl like broadcast an- 
tenna. Get out farther - improve 
your reception . . . switch to a 
HELIWHiP! Iz 

HELIWHIP is a registered trademark 
U.S. Patent 2,966,679 U.S. Process Patent 2,938,210 

Write for technical data or visit your 
nearest CB equipment supplier 

n MARK MOBILE, Inc. 
Dept. RE.t. 5441 WEST FARGO AVE. 

SKOKIE, ILLINOIS 

Detect police radar traps 
before they detect you 

Plans 51.00 Kits (with assembled antenna) $19.95 
wired units $29.95 extra antennas $4.50 each 

RADAR KING' 
Luth S - .und t:-h:util op- I:it. alp) Wired unit. ,lut- 
ration. S -han) antenna plied With dual input for 

slopped uulc, of btru i +r ,imulumrous operation of 
-peritlpv ). v- and }(_baud. 

WARDELL SMITH 
65 Glenwood Rd.. Upper Montclair, N.J. pruig est. 1924 

BEAT? 
Troubled with cold solder joints? 

Sold only by Rodio Parts Distributors. 

TECHNICIANS' 

N EIS 
HIGH COURT BACKS 

LICENSING 
Lansing, Mich. -The State Su- 

preme Court unanimously upheld De- 
troit's ordinance requiring the licensing 
of television service technicians. It was 
noted that the ordinance did not attempt 
to fix prices. 

The ordinance was brought to 
court by William Murphy, a TV service 
dealer, who contended that having four 
of his competitors on the board was a 
threat of discrimination against him. 

The court decided that the law is 
a valid exercise of police power and 
named other regulating groups which 
have members representing the con- 
trolled business. 

WORD FROM WISCONSIN 
Sheboygan County -There was a 

lot of activity at a regular meeting of 
TESA Sheboygan at the Grand Hotel. 
John Bruder and Fred Leonard re- 
ported on the NATESA convention. 
Members turned in lists of their shelf 
stock. These lists will be compiled into 
a master list, copies of which will be 
given to all members. Then one member 
will be able to draw on the stock of 
another for rare parts. 

Milwaukee -Once again Covic's 
Amerwood Hall was the meeting place 
for TESA Milwaukee. After the min- 
utes of the previous meeting were read, 
Mr. and Mrs. Don Miller, representing 
Cardinal TV, were introduced. They 
attended to get an idea of the associa- 
tion's activities as they are considering 
joining. 

"FREE SERVICE" IN COURT 
St. Louis, Mo. -The Post -Dispatch 

reported that Charles R. Thurber, trade 
practice consultant for the Better Busi- 
ness Bureau, told the Missouri Public 
Service Commission that television re- 
pairmen making "free" home service 
calls hold an advantage over other re- 
pairmen because television owners feel 
obligated to purchase parts from them. 

Thurber's testimony came as hear- 
ings resumed before the commission on 
the petition of Videon Television Serv- 
ice, 379 No. Big Bend Blvd., University 
City, to force Southwestern Bell Tele- 
phone Co. to allow Videon to use the 
phrase "you pay nothing" if no tubes 
need changing, in the company's ad- 
vertisement in the yellow pages of the 
telephone company directory. 

The television industry, Thurber said, 
agreed voluntarily in 1954 to eliminate 
"free service" advertising. The tele- 
phone company allowed use of the "free 
service" phrase in the Videon coin- 

' pany's advertisement in the 1960 di- 

98 RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


rectory, but refused use of it in the 
1961 directory. 

[Credit is certainly due the Better 
Business Bureau of St. Louis and to the 
responsible service companies in the St. 
Louis area who adhere to good business 
practices in advertising and operation. 
The poor public image and bad pub- 
licity heaped upon servicemen in gen- 
eral is the result of opportunists who 
utterly disregard their responsibility to 
the industry they represent. It is inter- 
esting to note that, of the 300 or more 
service companies in the St. Louis area, 
Videon is the only company who feels 
they should be an exception to responsi- 
ble practices, and KTVI, channel 2, is 
the only one of the television broad- 
casting stations that prefers to reject 
what other advertising media adhere to. - Editor's note - TESA -St. Louis 
News] 

SERVICE TECHS AT 
HI -FI SHOW 

Philadelphia, Pa.- Visitors at the 
Greater Delaware Valley High Fidelity 
Music Show were treated to a special 
display run by members of the Tele- 
vision Service Association of Delaware 
Valley, Philadelphia, and TSA of Dela- 
ware County. They saw a view of their 
heart beats on an oscilloscope and heard 
them played back on a tape recording 
which they were given as a souvenir. 
Also, they were tested for their audio 
range. 

STIRRINGS IN THE WEST 
Ventura, Calif. -There's a new 

service group in this area, the Elec- 
tronic Service Dealers Association of 
Ventura County. They have already 
set up a cooperative advertising plan 
that includes advertising mediums in 
Oxnard and Ventura. Meetings are held 
the second Wednesday of each month. 

Officers are: Rog Wimer, presi- 
dent; Ray Johnson, vice president; 
Fred Sueyres, secretary, and Rod 
Wignall, treasurer. 

Redondo, Calif. -A talk on FM 
multiplexing and transistor servicing 
was given by Don Paulin, field engineer 
for Dumont -Emerson, before a com- 
bined meeting of the South Bay and 
San Antonio and Los Cerritos chapters 
of RTA. 

Covina, Calif. -Service engineers 
from Sencore conducted a discussion 
and demonstration of Sencore service 
instruments before the membership of 
the San Gabriel chapter of the Cali- 
fornia State Electronics Association. 

CENTRALIZED SERVICE 
Atlantic City, N. J.- Members of the 

Tri -State Council of TV service asso- 
ciations discussed centralized service 
at the annual Telerama convention here. 
Under the system, a cooperative central 
service shop would be established to 
handle all shop repair work. Dealers 
now operating their own shops would 
join together to establish the centralized 
shop. 

In- the -house repair work would be 
done by individual service technicians 
who would maintain business phones. 
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All shop work would be done at the cen- 
tral shop and billed to the individual 
technician. This plan would cut shop 
overhead drastically, while all techni- 
cians would retain their own customers 
and share in the profits of the central- 
ized shop. 

ELECTION RETURNS 
New York, N.Y. -The Associated 

Radio Television Servicemen of New 
York held their annual election at the 
Central Plaza Annex. Max Liebowitz 
was re- elected president. First vice 
president is Herb Schneider ; second vice 
president, Frank Vella; treasurer, O. 
Capitelli; corresponding secretary, 
Mark Schwartz and sergeant at arms, 
Richard Tice. 

A TECHNICIAN'S DAY 
"Have you got this part for my 

lawn mower? What's the matter, this 
is a radio shop, isn't it ?" 

"My Space Command isn't work- 
ing right, and you had better come and 
fix it right away. I am getting the same 
picture on channel 7 and channel 11." 
(Later she called back to say -"I am 
getting the same picture on my portable 
too on 7 and 11. ") 

"Just have your man stop by when 
he is in the neighborhood with one of 
those little things in a box that make 
the picture better. " -TSA Service 
News, Seattle, Wash. 

FORUM BACKS LICENSING 
New York, N.Y.-Licensing TV 

technicians to eliminate unscrupulous 
self -styled repairmen was the topic of a 
public forum at the Hotel Diplomat. 
Members of the Empire State Federa- 
tion of Electronic Television Associa- 
tions discussed complaints and practices 
brought up by individuals from their 
communities. The group considers li- 
censing to be one of the most desirable 
methods of eliminating such activities. 
Licenses would be issued to competent, 
qualified, ethical technicians and would 
eliminate self -styled repairmen who 
cannot meet the requirements of TV 
experience and know -how. The public 
was urged to write their State Senators 
and Assemblymen, asking them to sup- 
port the licensing bill when introduced 
again this year. END 
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"Sorry, I forgot to tell you the tubes 
in that set screw in." 

BUILD THE FINEST 
. 

.6o,rul'C/. 

TV KIT 
CUSTOMIZED 

On Easy "Pay As You Wire" Terms 
Only S15 for the Starting Package! 

The 
"PROFESSIONAL" 
Series- designed for 

the perfectionist seeking 
tl a finest in TV performance. 

Easy to assemble. No technical 
knowledge required. An ideal 

"Lemming" Kit with a Complete 
Cot.r:e of Study is available. 

Also available: 

WIRED 
CHASSIS 
for custom 

installations 
with a choice 

of vertical or horizontal 
controls and the newest 

19 ", 23" or 27" 
Picture Tube. 

Beautiful Cabinets - 
designed td enhance sound quality and blerd wi-h 
m3dern decor. For TV or combination TV and Hi -Fi. 

A few of the Professional Quality Features: 
Choice of push -pull 10 -watt audio or output to 
your Hi -Fi system ... D.C. restoration ... 
Ultra -linear sweep circuits ... Standard Coil 
Guided Grid Turret Tuner ...Super-sensitiv- 
ity for fringe areas ... Complete line of Acces- 
sories for Custom Installations. 
CHOICE OF 19 ", 23" or 27" CRT. Prices range 
from $119 to $199. 
U.S. Armed Services and over 4000 schools and 
colleges have selected Transvision Receivers for 
educational television. 

Jitfeitd%d is elec4o.uc4? 
Learn the basic principles of elec- 
tronics from the Course available with the Kit. 

ASSEMBLY MANUAL -$2.00 
See how easy it is to assemble the Transvision 

Kit. Cost of Manual refunded on purchase of Kit. 

f ó`. 

New Rochelle, N.Y. 

NE 6 -6000 
,. -- START NOW - MAIL THIS COUPON......- 
TRANSVISION Electronics, Inc., New Rochelle, N.Y. Dept. R E 

El Send FREE 8 -page Catalog... I enclose $2 for Assembly 

Manual, refundable on purchase of Kit. 

ID I enclose $15 for Starting Pkg. on pay -as- you -wire plan. 

(Complete lits range from $119 to $199.1 

Natur 

Address 

City Zone State 
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-"TAB" XMAS! BARGAINS TUBES- 
six Months G feel! No Rejects! 

NEW & Used Gov't & Mtgrs. Surplus! 
Orders 810 or more, /tetmen° type. only Ppd, 48 stade* 

062 .80 6016 .69 12676 .59 1861 1.00 082 .65111K7 .99 12677 .84 11720 1.10 0C3 .69 611.7 1.25 12AU .69 4 -656 16.00 003 .35 SONS .98 12ÁU7 .69 2021 2/$1 024 .59 SMOG 1.19 12AX7 .79 3023 3.85 167 .149 1127 1.25 128A8 .65 717A 3/01 183 .78 6C4 .43 12E67 .09 4.125 29.00 165 .78 6C5 .60 12806 .59 4 -250 35.00 154 .7K 6C11 .80 129E6 .59,E27 7.00 1T4 .78 CD 1.49 129F6 .59 4860 29.50 
Send Or for .'81°1°81 

1U4 3/5/1698 3/51 1297 .99 47E1500 515 105 .73 4115 .52 125Y7 .98 4X230 35.00 1X24 1.99 616 .48 12077 .99 4X500 38.00 3Q4 OR 61(6 .59 12C4/6 1.45 SBP1 12.00 3Q5 .86 SKF 1.65 125A7 .94 55P4 7.50 354 .014 L6 1.19 12507 .89 357 4.00 3V4 .K;i 654 .59 12697 .89 1007 7.00 554 .08 658 .99 120.17 .75 3164 5/5s1 5U4 á90 8Á7 .69 1221(7 .94 3686 3 /01 574 89(5287 1.19 125Q7 84 41SO 4.000000 

WiNa & les 8teelreebs frees eases Q 11 5Y3 .59 ä2C7 .89 15006 2.15 4507 42.00 6694 .59 8507 .79 1715 1.16 807 1.00 6507 .70 S5H7 .69 25 1.39 s66Á 1.89 6607 .89 6517 .69 251.5 .69 611 4.40 SANS .90 651(7 .72 25W4 .77 012 3.00 6AKS 69 5317 .89 2525 .63 813 9.00 BALS 2/51 0597 2/s1 2526 .75 814 3.45 BAGS .63 58Q7 .T4 51.34 3.49 615 2.75 6a57 3.00 6587 .79 1137 2.91125 2.00 SATE 9 OM .98 321.6 .696259 5.00 1..t. 811. RIO. 813 end 304 TL 1e1N/ Tep J J J Paid SAU4 1.10 SUS .98 SSW{ .49 632* 7.00 6605 1.19 67607 .70 3574 .69 872A 3.50 (MUG .69 6W4 .79 3525 .63 1625 2/81 64X4 .79 66 89 6045 .69 6146 4.00 611/46 .59 6X4 2/51 5085 .69 5879 .98 BRAT 1.00 0 %5 .49 SOCS .69 5881 2.70 BIDS .69 SY{ .97 SOLS .69 6550 3.90 68E6 .59 797 .89 K766 3.29 5654 1.00 6506 1.50 12ALS .59 75 .80 5894 12.00 6896 .72 126135 .75 SO .50 7193 10 /51 
TUBES WANTED! WE BUY! SELL & TRADE! 

"TAB" FOR TRANSISTORS & DIODES!!!! 
Factory Tested L Guaranteed! 

Full Length Leads 
t'.S.A. Mfg. 

PNP Hi Power 15 Amp 29441. 29277 Sl. 12 for SIO 29442 29275 $3 @ ; 214443. 29174 $4 @ . 6 for 523, 20 for 570. 
3 Amp. 29155, 29156. 29255. 29256. 29307. 29554. TO3GP .49 , S for 52: 100 for $35 
PNP 29123. 29107, CK722 S for $1: NPN 29292. 293, 29107. CK722 S for 31; PNP 214223 430í. 12 for S9. 100 for $SSY MP 2N67O /3O0MW C50í), 10 for 34, 50 for 
5 PP 29671/1 Watt 0750e. 10 for 38, 50 for $22; 
Round or Diamond ease Mica Ned Kit 4300. Power Neat Sink Fins 80 Sq 51.39. Kit Glass Diodes equiv. 1834*, . . 51. 60. 64. 87, 105. 109. 147, 267. 265, 295. 12 for 51. 100 for SS. 1000 for SSO 

"VARIA09" Type Variable Tr mar 
"SUPERIOR" oweretat Type 10 

165 Watt O to 132V Special $6 each, 2 for $10 

'TAB", SILICON 750MA* DIODES T Gte.t 
NEWEST TYPE! Loll' LK:IKAGF,' * 
D.C. or Batty. Derate 20% * 

AC 
frat/ Iv rms/ Iv rms/piv rms/yiv 
35«O 70i00 1402/200 21 3700 

m/ply 
280/400 

.38 
6Ót/ 1lÓÓ 

50 
ms /pi v fratiyiv L- 420/1100 490'700 0 

.63 .77 A 

56s 
/piv 

0 800 
.63 

44 nn%POósi D 
700/1000 771Ö0 

.58 1.08 1.35 
Lou Priced T300 Silicon Dlnde. 

Rated 400piv /260rmçta30051a (4,100°P 
.25 each; 30 for $7: 100 for $22; 500 for 5100 

//iode order $10 shipped Pest free 

GTD! Octal Silieon -SÚ40 -Tube Replacement 
1120Rm 1600Piv $44( : 2 for 56; for $10 

SILICON POWER DIODE STUDS° 
Operation Up to 125 °C Cose Temp. 

150Piv 200Piv 
105Rms 14080,1 .5 .S5 

1.00 1.25 
1.25 1.50 
1.50 1.70 
2.50 2.90 .95 5.440 

D.C. 5OPiv 100iv 
Amps 35Rms 708m 

2 .25 .35 
e .7Ó 1.ÓÓ 

12 .86 1.20 
35 1.50 2.16 

240 
3.75 

5.70 
D.C. 300Piv 400PIv SOOPiv I OOPiv 
Aln 21050,0 28080,1 3308m 42011m ] .80 1.00 1.50 1.95 

3 1.50 1.60 2.10 I 2.65 
s 1.75 2.00 3.70 5.20 

12 2.00 2.2 
35 4.95 6.1 
70 10.80 15.3 

240 19.60 29.7 
o FOR QUANTITY 
O Export A Yser Prices 
S Write on Company 

Letterhead 
* Derate '0% for Battery or Capacitive Load or 
D.C. Blocking! *Stud mounted on Heat-sink. 

TWO 866A's and FILAMENT CC 
XFMR 10 Kv Insltd SPECIAL! 

NEW BATTERY CHARGER BC612X 
For 6 or 12 Volt Batteries 

Trickle & Full Charge up to 10 amps 
Charges 6 & 12 volt batteries. 
Built ready to fur 110612X L $14.00 
17('81217 up to 2 amps 57.45 

ISTOR POWER CONVERTIR 
12VDC to S00 t: VD up to 200346. 
100 Watts 

00500 
25 s C 

12VDC to 250VDC upp to 1503tA 
Type 1'12 :5k: S30 

"TAB" 
TERMS: Money Sack Guaranteel 
Our 18th year. 52 in order 
F.O.B. N.Y.C. Add hó9 charges 
or for C.O.D. 256o Dep. Priese 
shown subject to change. 

111 -GA Liberty St.. N.Y. S, NY 
Send _5Ç for Catalog 

PHONE: RECTOR 2 -0245 
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NOTEWORTHY 

"CUITS 

ONE -TRANSISTOR RECEIVER 
Simple transistor circuits interest 

neophytes and advanced experimenters 
alike. Here is the circuit of a high - 
performance regenerative receiver that 
appeared in Wireless World (London, 
England) . 

The more common regenerative sets 
require either a tapped tuning coil or 
one with a tickler winding. This circuit, 
based on the Colpitts oscillator, uses a 

SHORT ANT 

LONG ANT IV 

ANT 
COIL I 

generation is controlled by adjusting 
the emitter resistance, thus varying the 
collector current. 

Cl is in series with C2 across the 
coil so the low- frequency end of the 
tuning range will be limited when using 
a nonadjustable antenna coil. You can 
get full tuning coverage by using an 
antenna coil with an adjustable ferrite 
core. 

33k 0C44 

L 
CI 

.002 

C2 
365- 
50oppf 
TUNINQ 

8.2 K Io0pf 
+ RI 

R2 
-,MMr'l 
4700 REGEN 

11( ___ 
R3 3K 

C4 

C3 
25ppf B2oppf 

I REGEN 

I C3-a I 

L--F-- 
capacitive voltage divider (Cl and C2) 
to provide the tapping point across the 
coil. Regeneration is controlled by feed- 
back capacitor C3. Capacitive regenera- 
tion controls are generally quieter and 
smoother than resistive types, but they 
have a tendency to cause detuning. 
Some detuning occurs in this set. This 
is because C4 and regeneration control 
C3 are in series across tuning capacitor 
C2. You can eliminate detuning by re- 
placing C3 with a fixed value (C3 -a) 
and replacing emitter resistor Rl with 
R2 and pot (R3) in series. Now, re- 

PHONES 

-4.5V 

The set works well with a short whip 
antenna connected to the "hot" (col- 
lector) end of the coil. A long antenna 
improves reception. Connect it to the 
low (base) end of the coil as shown in 
dashed lines or to the hot end through 
a capacitor of around 20 µµf. 

The set will cover the 140 -425 -kc 
band simply by substituting a suitable 
coil. For short -wave reception, use an 
0C170 or equivalent high- frequency 
transistor and reduce the values of Cl 
and C2 and experiment with their ratio 
to obtain smooth regeneration control. 

MORE TAIL -LIGHT MONITORS 
I noted the tail -light monitor circuit 

on page 108 of the April issue and de- 
cided to send you mine. This circuit 
( Fig. 1) uses less than half as many 
parts and no harness wiring. The cir- 
cuit is adapted for 6- and 12 -volt cars 
with either negative or positive ground 
by using the proper pilot light and 
transistor. With this circuit, the light 
comes on when either tail light goes 
out. (It does not indicate which light 
is out but, at least, it tells you that one 
is not working.) 

The transistor is an audio power out- 
put type like those used in auto radios. 
A p -n -p type is used in a car with neg- 
ative ground and a n -p -n type with pos- 
itive grounds. Use either a 6- or 12 -volt 
pilot lamp with a current rating not 
exceeding that of the transistor. 

To adjust, turn on the headlights and 
vary R1 until the pilot lamp comes on, 

R2-I /211/20W 
(MAY USE 2 In /IOW UNITS IN PARALLEL) 

FROM LIGHT SWITCH 

25n 

10 TAIL-LIGHTS 

PWR TRANSISTOR 
SEE TEXT 

150!1 

Fig.! 

PILOT 
SEE TEXT 

then back off until it just goes out. No 
further adjustment should be needed. 
The unit can be built into a small metal 
box and clipped under the dashboard. 
The voltage drop across R2 is too small 
to reduce light output noticeably. I sug- 
gest mounting R2 outside the box for 
cooling. R. B. Clifton 

Many drivers frequently overlook the 
colored dashboard lights used for turn, 

RADIO -ELECTRONICS 
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11. 

SEE 
what 

Radio -Electronics 
has on tap for you 

NEXT MONTH 

CLOSED CIRCUIT TV 
More and more TV closed circuit systems are 

being installed in schools, industrial plants, 

hotels, hospitals, public institutions. Here's a 

new frontier for installation and repair tech- 

nicians. This thought -generatng feature de- 

scribes it for you. 

EASILY CONSTRUCTED 
AUDIO GENERATOR 
Has only four transistors, yet it produces 

sine waves from 15 to 150,000 cycles. Obvi- 

ously ideal for checking hi -fi equipment. You'll 

be able to think of many other uses for it too. 

TRANSISTOR POWER 

SUPPLY FOR YOUR SHOP 

Build this hard-working 5-transistor supply. 

It will give you regulated voltage from 0.5 to 

28 volts, and supply 2 amperes regulated up 

to 15 volts, 3 amperes from 15 to 28. 

RECORDING SOUNDS 
IN NATURE 
Bird watchers go electronic! Dr. Peter Paul 

Kellogg, Professor of Ornithology and Biolog- 

ical Acoustics in the Department of Conserva- 

tion and assistant director of the Laboratory 

of Ornithology at Cornell University describes 

some of the fascinating techniques used to 

record bird songs and other natural sounds. 

Something different for audio men. 

Plus many other stimulating features and a 

dozen regular departments. 

Radio -Electronics 

FEBRUARY ISSUE 

ON SALE JANUARY 23 

JANUARY, 1962 

N49 
PILOT 
LAMPS 

2NI09 

.25 

33011 

BATT2-3V R3 

RI 

BATTI 40011 
1.5V 

35011 

SPKR 
(SEE 
TEXT) 

BATT 3 
4.5V 

+ 

A Fig.2 

high -beam, ignition and oil- pressure in- 
dicators. I decided that a tail -light 
monitor should provide an audible sig- 
nal to demand immediate attention. I 
haven't developed a practical circuit 
for my car, but the diagram (Fig. 2) 
shows an experimental circuit that 
works. 

In this model I used a 3 -volt battery 
(BATT 2) to represent the car's bat- 
tery and two No. 49 (2.0 -volt 60 -ma) 
lamps as the tail lights. A 5 -ohm re- 
sistor (R3) is in series with the bat- 
tery and the lamps. The drop across 
this resistor is 0.5 volt. Rl, R2 and 
BATT 1 are connected as shown and 
R2 is adjusted for zero volts (or milli- 
amperes) between points A and B. If 
either lamp fails, the voltage between 
A and B rises to 0.25. It rises to 0.5 
volt if both burn out. This small volt- 
age triggers the transistor oscillator. 

The oscillator is similar to that de- 
scribed by Charles Dewey in the June 
1959 issue. For the speaker and oscil- 
lator tank, I used the driver element 
from an old (antique) horn type radio 
speaker. Because of the type of construc- 
tion, the older elements provide higher 
output than the modern type. -Robert 
E. Flanagan 

[Experimenters interested in the 
audible tail -light monitor might be able 
to simplify the circuit by using the 
car's battery for BATT 2 and BATT 3. 
An inexpensive audio power transistor 
and a small speaker and output trans- 
former may be used in the oscillator 
circuit. The voltage of BATT 1 and the 
values of R1 and R2 can be determined 
experimentally. Send us details on any 
practical circuit that you develop from 
this. Editor] END 

We won't be able to get to that till New 
l ear's eve. 

0 TECHNICIAN 
Y $26.95 

BUILD 20 RADIO 
CIRCUITS AT HOME 

with the New 

PROGRESSIVE RADIO 
"EDU -KIT" 

ALL Guaranteed fo 
Work! 

A Complete Homo 
Radio Course 

12 Receivers 
3 Transmitter 
Signal Tracer 
Signal Injector 
Code Oscillator 
Sa. Wave Gen- 
erator 
Amplifier 

No Knowledge of Radio 
No Additional Parts or 1 
Excellent Background for 

only 
52695 
LC. I 

Pat Off 

Necessary 
s Needed 

TV 

FREE Set of Tools. PliedCutters. 
Tester_ Soldering Iron. 
Alignment Tool. Wrench Sot. 

WHAT THE "EDU 
The Hdu61r offers 

CAL HOME RADIO COUhI 
You ill learn radio then 
Inge You will learn how to 

hh meticot how to solder 
manner: how to service an will learn how to work wit 
well as the new Printed 
learn the principles of RF 
Wore, detectors. rectifiers 
learn and practice code, I 
Oscillator. You will build 
Code Oscillator Signal Tr 
Amplifier and Signal Inject 
to operate them. You will 
ground for TV. In brief. y 
cation in Electronics and R 
small price ) u pay. only 

PROGRESSIVE 

-KIT" OFERS YOU 
itt uut,t.nuling iItA, Il- 
SE at a rock-bottom price. 
build radios using regular 
and wire In a professional 

A trouble -shoot radios. You 
h punched metal chassis as 
Circuit chassis. You will 

and AF amplifier and own- 
test equipment. You will 

sing the Progressive ('ode 
20 Receiver Transmitter. 

seer, Square Nice Generator, 
or circuits. and learn how 
receive an excellent beck - 

ou will receive a basic edu- 

5Aio, 
worth many times the 

26.95 complete. 
THE KIT FOR 

EVERYONE 
You do not need the 

slightest background in 
radio or science. The 
EduKit" Is 

u 

sed by 
young old. 

clubs, by Armed and 
Forces Personnel and Vet- 
erans Administration for 
training and rehabilito' 
Lion. 

One of the most impor- 
tant expects of the Edu - 
Kit" Is the Consultation 
Service which we provide. 
We welcome students to 
send us their problems. 
whether related to any of 
the material covered In 
the EduKlt course. or 
encountered In other ex- 
perlenrex In the field Of 

IS COMPLETE 
aand Inatruetlona necessary 
nd electronic circuits. each 

lhr 
kits contain tubes, tube 

'tic, mica. ceramic nd 
resistor., tie strips. coils, 

Á metal chase's, Instruction 
solder. selenium rectltlere. 

etc. In addition. you re- 
aterlalx. Including Printed 
uhe sockets, hardware and 
celve a useful set of tools. 
nt tool. professional electric t and self-powered, d,vttam- 
fester. The Edu -Kit' also 

and 
secoIvet lessonêfor xservicing 

Sly Tracer and the sPragree- 

k. and la QGuide, ts 
Book. Arne 

Roo 
etc., of the Edu -Klt are 
aranteed, brand new care 
Id matched. Everything la 
tete price of thin practical 
s tourne la only $26.05. 

'TING LESSONS 

TEACHING METHOD 
1 h,. P, off ....Ise Radio 

'Edu -Kit' la the foremost 
educational radio kit In 
the world, and is univer- 
sally accepted as the stand- 
ard In the field of elec- 
tronics training. The 
"FOU -Kit' uses the mod- 
em educational orincinie 
of Learn by Doing." 
You begin by building 
simple radio. Gradually, 
In a progressive manner. 
and at your own rate, you 
construct more advanced 
multi tube radio circuits, 
learn more advanced the- 
ory and techniques. and 
do work like proie 
.slnnal radio technician. 
These circuits operate 
your 

se 
regular 

t, 

AC or OC 

THE "EDU -KIT' 
You will receive all part 

to build 20 different radio 
guaranteed 
sockets. ar iable. lectr' 
paper dielectric condenser 
hardware, tutting, punchs 
Manuals. hook-up Ire, 
volume controls. switches 
mitre Printed Circuit 
Circuit Chasnis. special t 
Instructions. You las re 

soldering 
cutters. 

Iron. Wrencchnme 
if Radio and Electronics 
Includes Code Inxtru,I ion 
Oscillator. You will also l 

with the Progressive Sly 
slue Signal Injector. a HIS 
teur License Training R 

All parts. components. 
IOOita unconditionally Ktt 
fully selected. tested 
yours to keep. The COT( 
home Radin and Electron', 

TROUBLE -SHO 
You will learn to oesh, 

using the Proven radios. d 
sinnsl Signal Tracer. the 
unique Signal Injector 

111 the dynamic Radio 
and Electronics Tester. 
Our Consultation Service 
w'lll help you with anY 
technical problems. 

FREE 
Set of Tools Radio B 

Tester Electric Solde 
Alignment Tool Test 

B ook TV Book Ou 
Radio -TV Club: con stat L icense Training Pont P 

Merit Valuable Disc 

J. Staaaltis. 25 Poplar 
St., Waterbury, Cotin. 
writes: I have repaired 

seta for my 
friends. and made money. 
The EduKlt" paid for 
Itself. I wax ready to 
pend $240 for a course 

but I found your ad and 
,.rot for tour kit." 

EXTRAS 
ook Radio and Electronics 
ring Pliers- Cutlers 
er instruction Book NI -Fi 
is Book Membership in 

rdon Service FCC Amateur 
Circuitry Certificate of 

ount Card Wrench Set 

UNCONDITIONAL MO 

'Edu -Nit" Postpaid. 
526.90. 
EduKit" C.O.D. I w 
Send me FREE additi 
Edu- Kit.' 

Name 

Address 

PROGRESSIVE 
1186 Broadway, Dept 

NET BACK GUARANTEE 

RECEIVE FREE BONUS 
NSER KITS WORTH 57.00 

Enclosed full payment of I 

Ill pay $25.65 plus postage. 
coal information describing 

"EDU- KITS" INC. 
. 192G, Hewlett, N. Y. 
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Profiles in Electronic Engineering Technology 

' °a CREI home study 

program helped me 

feel at home with 

electronics engineers." 

"Since I took a CREI Home Study 
Program in Electronic Engineering 
Technology, my pay has increased 
a great deal and my responsibilities 
tripled. At present I am Supervisor, 
Electronic Test Dept. Your course 
has given me the background to feel 
at home with Electronics Engineers 
on the job." 

Richard S. Conway 
Supervisor, Electronic Test Dept. 

Wilcox Electric Co. 
Kansas City, Missouri 

ELECTRONICS KyCWLEOGE YOU :A4 JSE. .'.t . 

preparation gires R. S. Co:us,cy the tech aiu<s' ireAgrua,et .a rasi! with I;'n 
eeers 7 Su,zervisor F.iectro? ie Test ñ'i.cnx F.lf . rie 70 

'NDUSTRI'- RICO_ -NIZED CREW HOME STL )Y PR_G 4S PREPARE 
YOU FOR INCREA ED FFSPTPSIE LITIC5 AND HIGi4FR- PAYING 
POSITIONS IN THE EXPANDING E.ECTFONICS FIELt'. 

THERE IS A CREO PROGRAM TO IME YOUR MELD. Tr -day 
sandy of Ddvancel I.ersannel- engineering technicians, 
engineers, administrators, executives-a; :ribut their present high 
salaries and positi. ns to their CREI home study .f Electronic 
Engir_eering Techrolog,. Wherever on go- rhere.'er thorough 
know:edge of e1eQtroniz engineering bed-urology is a ;nitric requi- 
site-CREI Home Study students and Llumn are '.eirensed. 

TOP SCIENTISTS CONTRIBUTE TO CDURSES. Tre tka-i 20,500 
CREI students Sr? presently woncirg in almost eery phase of 
electronics in al 50 std and mast countries in .he free world. 
They study coins to which a trumpet- of tocav's lending engi- 
neers and scier-ists have cantr.bu_ex.. The are guided and 
assisted ty CREI's staff of exper.enced instrLrtors. How long it 
takes to complete a CREI Hone StLAy Pr rarr. depends on 
on -the -job experience, tae amoun. of time devoted to study and 
the program selected. 

DEMAND FOR CRC-PREPARED MEN tS GREAT. It ran exceeds the 
supply and has for many years. Spe.if tally ¿.;signed to prepare 
you for reasponsile positions in electron es, CREI tests ir- elude the 
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EMPLOYERS GIVE YOU SPECIAL CONSIDERATION for adlancement 
with CREI Home Study preparation. Quality Control Manager Ray V. 
Smith of Wilcox Electric Co. explains this to CREI alumnus Caraway. 

INCREASE YOUR PROFESSIONAL STANDING. A CREI Jfcenæ Study 
Program helps you gain new authority and respect. Eacminng a complex- 
installation with Conway is R. M. Soldanels, a technician at Wilcox Electric 
Co. who is currently studying a CREI Program at home. 

latest advancements in electronics. We invite you to check the 
thoroughness and completeness of CREI Home Study Programs 
In the catalog provided on request. Thee include: 

INTRODUCTION TO ELECTIIONIC ENGINEERING TECHNOLOGY ELEC 
TRONIC ENGINEERING TECHNOLOGY SPECIALIZED CO'MMIU IICATIONi 
ENGINEERING TECHNOLOG/ SPECIALIZED AERONAUTICAL AMID NAVI- 
GATIONAL ENGINEERING TECHNOLOGY SPECIALIZED TELEVISION 
ENGINEERING TECHNOLOGY SPECIALIZEO SERVOMECHANISMS AND 
COMPUTER ENGINEERING TECHNOLOGY SPECIALIZED ENGINEERING 
MATHEMATICS AUTOIPATION AND INDUSTRIAL ELECTRONIC ENGI- 
NEERING TECHNOLOGY NUCLEAR ENGINEERING TECHNOLOGY 

RATES HIGH WITH INDUSTRY. The high calibre of CREI Home 
tit udy Programs is attested to by America's biggest corporations 
weere CREI students and alumni attain positions ranging from 
engineering technicians to engineers to top officials. Such com- 
panies are National Broadcasting Company, Pan American Air- 
ways, Federal Electric Corporation, The Martin Company. 
Northwest Telephone Company, Mackay Radio, Florida Power 
and Light. and many others. These companies not only recognize 
the educational qualifications of CREI men, but often pay all or 
part of the tuition. 

ELECTRONICS TOME STUDY SPECIALISTS. CREI Home Study 
Programs are the prod let of 35 years of experience; CREI itself 
was among the first to have its curricula accredited by the Engi- 

PREPARE FOR A SECURE FUTURE in electronics with a CREI Horne 
Study Program. Richard Conway is shown relaxing in his yard with his 
children. CREI Fdped further ais career, increase his income. 

YOUR WHOLE FAMILY SHARES YOUR SUCCESS. Living is better for 
everyone when you get promotions and advancements through CREI Howe 
Study. Above, Mrs. Conway and .heir two children, Cynthia and David, 
share Richard Conway's success. 

veers' Council for Professional Development. Each program is 
developed with the same painstaking skill and care that CREI put 
into its World War II electronics courses for the Army Sign 
Corps, its special radio courses for the Nave, . and its post -war 
group training programs for leading aviat nn and electroniea 
rampanies. For those who can attend in person, CREI maintains 
e Residence School in Washington, D. C., kk offering ECPD 
accredited Technical Institute curricula. 

REQUIREMENTS FOR ENROLLMENT. Pre -requisite is a high school 
education or eq,iivalent plan electronics training and /or practical 
electronics experience. (Electronics experience and /or training not 
necessary for Residence School.) If you qualify, send for the latest 
CREI catalog a: no cast. Veterans may apply under the G.I. Bill. 
If you're doubtful about your qualifications, let us check them for 
you. Use the coupon inserted between these *sages or -if coupon 
has been removed -send qualifications to: 

OAU?.,, 
a 

A ® ro 

y5m 

te:s 

The Capitol Radio Engineering institue 
ÉCPD Accteniiet ies;r.ersi Institute Carrieuln . I NrK3eyY 

Dept 1401-E 3224 Sixteenth St.,, N.VV, 
Washington 10, D.0 ,sz 
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All Prices with old I 
tobe F.O.e. Chimgo 

SIGNAL TRACING 
Although arcing and breakdown of defective compon- 

ents should show up in the stage in which they are occurring, 
sometimes such a defect in an rf stage will not affect the 
signal until it has gone through the second detector. One 
such instance was when the 10.7 -mc input if transformer of 
an AM -FM receiver went bad. The insulating material be- 
tween the primary and secondary had broken down and tiny 
sparks were intermittently jumping, causing loud random 
noises from the speaker. Tracing the signal showed that the 
first place the noise became apparent was in the first audio 
tube although the sparks were jumping two stages ahead of 
the audio section. In this case, the defective transformer 
was located by visually sighting the tiny blue sparks. - 
Alfred L. Hollinden 

WESTINGHOUSE V -2373 
The trouble was no raster, sound OK. There was 15 

kv on the high -voltage lead to the pix tube but a weak thin 
spark indicated low current. The outside man had replaced 
a gassy 1X2 -B. On the bench all tubes checked OK. 

After a while, the fault became obvious. The 1X2 -B 
had been replaced with a 1AX2. Unfortunately, filament 
ratings of these two tubes are different (1X2 -B -1.25 volts, 
200 ma; 1AX2 -1.4 volts, 650 ma). 

To substitute the 1AX2 for a 1X2 -B, the current 
limiting resistor must be removed (4.T ohms in series with 

IX2-B 
HV RECT 

FLYBACK 
TRANS 4.7n 2 `8 1469 

HV TO CRT ANODE 

100K /I W 

the filament). At the same time, you might remove the 
100,000 -ohm 1 -watt resistor in the high -voltage lead. Nate 
Silverman 

RCA 21CT7865 
The set. came in with a buzz that the volume control had 

no effect on. There were no bad components in the audio or 
sync circuits, and it looked like this job was going to be a 
doozy. While tapping a couple of tubes and twiddling my 
thumbs, I happened to move a couple of leads around. The 
buzz varied with the movement. Isolating the lead causing 
the trouble showed that the yellow lead which carries the 
flyback pulse from the horizontal output transformer to the 
plate of the age amplifier was at fault. Changing the lead 
dress removed the buzz. I found that running the lead 
around the outside of the chassis opening for the PW200B 
board was best. If the lead is run across the board, you get 
buzz. Chester C. Lawrence 

MAGNAVOX CHASSIS 29 SERIES 
A common complaint with this receiver is decreased 

horizontal size. When this happens and normal servicing 
does not reveal any faults, check the 6DQ6's cathode resis- 
tor (horizontal output). If off value, replace it with a 

NEW MODEL 107A 
DELUXE "TRI- TESTER" 

.-'414.11. 

Assemble a a Beautiful 

Here's the finest, fastest tester at a pop- 
ular price. Tests 9 -pin NOVARS, 12-pin COM- 
PACTRONS, new 10-pin tubes, NUVISTORS 
and all previous standard types. Triple test 
offers every important check you need to make 
money servicing- Dynamic Mutual Conduct- 
ance Test on pre -wired chassis, Cathode Emis- 
sion Test by free point selector system, and 
patented Grid Circuit Test with up to 11 
simultaneous checks for leaks, shorts and grid 
emission. In handsome carrying case with 
handy chart for tube set -up data. Meets speci- 
fications for Federal Stock Classification: Tube 
Tester Type 107 -FSN- 6625 -713 -9075. 

See your distributor for complete information. 
r 

SECO ELECTRONICS, INC. 
-« 5039 Penn Ave. So.. 

I Please send FREE 
i 0107A operating instructions and schematic 

"How To Test Tubes" chart Saco full line folder. 

I Name 

I Address 

City State 
J L. 
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Minneapolis 19, Minn. 

A 

ORGAN 

"20th Century Successor 
to the Pipe Organ" 

Build an exciting Artisan organ, with either one, 
two or three manuals. Meets American Guild of 
Organists specifications. 

This 160 page manual gives a wealth of infor- 
mation on this thrilling hobby, plus complete 
specifications, prices and parts lists. World's 
largest selection of organ parts and kits. "Horse- 
shoe" or conventional console. 

Housewives, doctors, teen -agers, do- it- yourself 
fans by the hundreds are now enjoying this 
creative and rewarding hobby. 

Step -by -step instructions are so simple anyone 
can follow them. If you can handle a soldering 
iron, you can build your own full size electronic 
organ and save hundreds of dollars. 

SEND $2.00 with coupon TODAY! 

Please send me the Organ Builders Manual 
Enclosed $2.00 

Name 

Address 
City 
State- 

Zone 

Organ Division, / Dorsett Electronics, Inc. 

4949R York Blvd. Los Angeles 42, Calif. 

CONVERT TO COLOR TV 
COLORDAPTOR -A simple ]o- 
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 nt 
have on hand, BRILLIANT 
COLOR! 

Complete booklet -gives theory of opera- 
$ 

95 
tion, all construction details. schematic. 
and sample color filters. 

Essential Parts Kit- 
! $19.95 ncludes all special parts -coils. delay 
line, crystal, color filters. Add $1.00 
for sets over I6 ". 

COLORDAPTOR 1798 Santa Cruz, 
Menlo Park, Calif. 

TV PICTURE TUBES 
All Al 

ss Types 
d BUT 

BANDSAVET 

12LP4 -$8.95 17BP4 -$9.95 2IAUATP4- $16.75 
24DP4- $24.50 27EP4- $39.95 

ALL TYPES AVAILABLE 
These tubes are made from repro. 
cessed glass. All materials including, electron gun are 
brand new. 

PICTURE TUBE OUTLET FREE.. Write 
for complete 

2922 MILWAUKEE Chicago 18 Picture Tube list. 

2 HI -FI RECORDING TAPE 
20, 201,000reps «15 doy4money- -back gua aistee 6 3 -1.1 12 -23 24+ 

1200' 7" Acetate §1.29 $1.17 99C 
1800' 7" Acetate 1.79 1.59 1.45 11 1800' 7" Mylar 1.99 1.95 1.85 
2400' 7" mylar 2.89 2.59 2.49 
2400' 7" tensilized mylar .... 2.99 2.9S 2.90 

Can Be Assorted. Add 150 Postage Per Reel 
100 for 24+ Lot Orders 

HI -FI COMPONENTS, TAPE RECORDERS 6 At wholesale prices shipped within 24 -48 hours. 

inquirlearm Send 
quotes on 

wholesale catalogue. 
HI FI 

CARSTON NewRork 28,$N. SY. 
es 0116 
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Educational Book Publishing Division 

COYNE ELECTRICAL SCHOOL 
1455 W. Congress Parkway. Dept. 12R2. Chicago 7. Illinois 
Yes! Send me COYNE'S 7- Volume Applied Practical TV- RADIO- 
ELECTRONICS Set for 7 -Days FREE TRIAL per your offer. Include 
"Patterns & Diagrams" book FREE! 

Name 

Address 

City .._. - ...........- ....... Zone ....... State - -..- 
DChock aere f( oca want Set sent C.O.D. Coyne pays postage on 

C.O.D. and cub ordero. 7-Day Mooey -sack Guarantee. 

Age 

6DQ6 -A 
HORIZ OUTPUT 

F OM 100 pf 

HÓRIZ OSC 
1 

I43Dppf 

.00l 6.8K 

4.7K 

470K 
15n 

8.5K 

5W 

A47 

TO FLYBACK 

TO DAMPER 

MAKE SURE THIS RES 
HAS VALUE SHOWN. IF 
NOT REPLACE WITH 
2 WATT UNIT 

15 -ohm 2 -watt carbon unit. In early runs of this chassis, 
this resistor had a tendency to heat and change in value. - 
M. L. Leonard 

TAPE RECORDER TROUBLE 
A tape recorder was brought into the shop several 

days ago with the complaint that it was picking up signals 
from a local FM station. The trouble was apparently due to 
the tuning effect caused by inductance and capacitance in 
the grid circuit of the first stage, for a 10,000 -ohm resistor 
in series with the grid cured the trouble. John A. Comstock 

HEATHKIT FM -3A TUNER 
If distortion and insensitivity on weak signals are 

noted, the cause is very likely in the 6AL5 detector tube. 
This is especially true if the no- signal background hiss can- 
not be heard. The tube may test good, as the trouble is ex- 
cessive contact potential, which will not show up in most 
tests. The remedy is a iew tube. -Charles Erwin Cohn 

RCA 8- BT -10K 
Complaint: Audio distortion. 
Cause: Resistor R13 went up in value from its nominal 

rating of 3,600 ohms. It is in the bias circuit for the output 
transistors and as it goes up in value, the bias goes up too. 
As the output transistors are in a class -B circuit, a small 
increase in bias can make distortion noticeable. When re- 

TV -RADIO Servicemen or Beginners... 

Send for Ct9rea 
7- Volume Job -Training Set 

on 7 -Day FREE TRIAL! 

WE BUY TECHNOTES 
RADIO -ELECTRONICS wants Industrial Tech - 

notes. These should cover equipment (including 
closed- circuit television) actually used in indus- 
trial work, or technotes on counters, controls and 
other apparatus whose users are largely indus- 
trial. Unillustrated Technotes pay $5; circuit dia- 
grams raise the price to $9 and acceptable photos 
are worth $7 each. Send your technotes from in- 
dustry to Technotes Editor, RADIO- ELECTRON- 
ICS, 154 W. 14th St., New York 11, N. Y. 

0IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII !11 111 1111111111llllll111101llllllllllll11111111111111111111111111111111111111111111111111111111111H11 

placing this resistor do not use a unit that measures less 
than 3,300 ohms, or no- signal current will become very 
large. However, even a slight increase above 3,600 ohms 
will cause noticeable distortion. -C. S. Lawrence END 

33K 2N109(2) 

FROM 2ND 

AUDIO AMPL 
.022 

OUTPUT TRANS 

loon 

=100µf RI3 
3.6K I000 

FEI 

THERMISTOR 
2700 AT 72°F 

-3V 

=100f 

-9V 

The First 

Practical 

TV- RADIO. 

ELECTRONICS 

Shop 

Library! 

Answers ALL Servicing Problems QUICKLY . . . 
Makes You Worth More On The Job! 

Put money- making, time -saving TV- RADIO- ELECTRONICS 
know -how at your fingertips -examine Coyne's all -new 7- Volume 
TV- RADIO- ELECTRONICS Reference Set for 7 days at our 
expense! Shows you the way to easier TV -Radio repair -time 
saving, practical working knowledge that helps you get the BIG 
money! How to install, service and align ALL radio and TV sets, even 
color -TV, UHF, FM and transistorized equipment. New photo- instruc- 
tion shows you what makes equipment "tick ". No complicated math 
or theory -just practical facts you can put to use immediately right 
in the shop, or for ready reference at home. Over 3000 pages; 1200 
diagrams, 10 000 facts! 
SEND NO MONNEY! Just mail coupon for 7- Volume TV -Radio Set on 7 -Day 
FREE TRIAL! We'll include the FREE BOOK below. If you keep the set, 
pay only $3 in 7 days and $3 per month until $27.25 plus postage is paid. 
Cash price only $24.95. Or return set at our expense in 7 days and owe 

nothing. Either way, the FREE BOOK is 
yours to keep. Offer limited, so act NOW! 
FREE DIAGRAM BOOK! 
We'll send you this big book, "150 Radio- 
Television Picture Patterns and Diagrams Ex- 
plained" ABSOLUTELY FREE lust for examin- 
ing Coyne's 7- Volume Shop Library on 7 -Day 
FREE TRIAL! Shows how to cut servicing time 
by reading picture -patterns, plus schematic dia- 
grams for many TV and radio sets. Yours FREE 
whether you keep the 7- Volume Set or not! Mail 
coupon TODAY! 

"LEARNED MORE FROM THEM 
THAN FROM 5 YEARS WORK!" 
"Learned more from your first two 
volumes than from 5 years work." 
-Guy Bliss, New York 
"Swell set for either the service- 
man or the beginner. Every service 
bench should have one. " -Melvin 

Masbruch, Iowa. 

Like Having An Electronics Expert Right At Your Side! 

JANUARY, 1962 

VOL. 1- EVERYTHING ON TV- 
RADIO PRINCIPLES! 300 pages 
of practical explanations; hun. 
dreds of illustrations. 
VOL. 2- EVERYTHING ON TV- 
RADIO-FM RECEIVERS; 403 
pages; fully illustrated. 
VOL. 3- EVERYTHING ON TV- 
RADIO CIRCUITS! 336 pages; 
hundreds of illustrations. circuit 
diagrams. 
VOL. 4- EVERYTHING ON SERV. 
ICING INSTRUMENTS! How they 
work, how to use them. 368 
pages; illustrated. 

VOL. 5- EVERYTHING ON TV 

TROUBLESHOOTING! Covers all 
types of sets. 437 pages; illus- 
trations. diagrams. 

VOL. 6.-TV CYCLOPEDIA! Quick 
and concise answers to TV prob- 
lems in alphabetical order, in- 
cluding UHF, Color TV and 
Transistors; 868 pages. 

VOL. 7- TRANSISTOR CIRCUIT 
HANDBOOK! Practical Reference 
covering Transistor Applications; 
over 200 Circuit Diagrams; 410 
pages. 

ALL 7 BOOKS HAVE BRIGHT. MODERN. 
VINYL CLOTH WASHABLE COVERS 

FREE BOOK -FREE TRIAL COUPON! 
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LIFE'S `LITT E" PROBLEMS 

LITTLE SPACE 
QUAM has a full line of shal- 
low sFeakers, covering all 
popular applications. 

LITTLE TIME 
QUAM speakers mount 
quickly and easily in the most 
difficul- installations because 
of QUAM's unusual mount- 
ing brarcket. 

LITTLE MONEY 
QUAM speakers cost no more 
-and frequently cost less - 
than other speakers of the 
same size and magnet weight. 

ARE EASILY 
SOLVED 
WITH 

QUAM 
44He 

SPEAKERS 

g QuaM,ti qua¢itti &qvC alt Kawt speakuteds 

Quam speakers are listed in 
Photofact Folders, Counter - 
facts, File -O- Matic, and 
Radio's Master. 

A FREE copy of the latest QUAM catalog, 
listing over 100 replacement speakers, is 

available from your distributor, or from 
the Quam -Nichols Company. 

QUAM -NICHOLS COMPANY 
234 East Marquette Road Chicago 37, Illinois 

Unbelievable LOW PRICES! 
NOT KITS ... But Factory Wired and Guaranteed 

HIGH QUALITY INSTRUMENTS 
New! Model 999 
Radio & TV 

SIGNAL 
GENERATOR 
Provides highly 
stable signal. Gen- 
erates R. F. fre- 
quencies from 150. 
Kilocycles to 50 

Megacycles.. (160 Ke. to 12.5 Mc. on Fun- 
. damentals and from 11 Mc. to 50 Mc. on 

Harmonics I. R.F. is obtainable separately 
or modulated by the Audio Frequency. 

I Measures 73/4" x 7ÿ'.s" x 5 ". Weight 8 Lbs. 

I Complete -only $14.95 
!Order directly from METROPOLITAN 

108 

flus 
Plus 
Plus 
Plus 
Plus 
Plus 
Plus 

New! TC -75 Univ. Combination 

TEST SPEAKER & 

SIGNAL TRACER 
s- . -.4; Plus resistor tester 
'-- -- Plus condenser tester 

Plus output indicator 
speaker substitution. Plus resistor substitutor. 
substitute 100 V D.C. power supply 
field substitutor. Plus condenser substitutor 
voice coil substitutor 
signal tracer 
universal output transformer 
experimental one stage audio amplifier 
Measures 7" x 11" x 5 ". Weight, 8 lbs. 

Complete -only $19.95 
ELECTRONICS 106 Fifth Ave., New York 11. N.Y. 

TUBES 
and 

EHhI- 

COODUCTORS -T 
SEMICONDUCTORS ARE IN CONTROL AGAIN, 
with only one group of Novar tubes to 
keep them from sweeping the column 
this month. We start with some MADT 
transistors for TV if strips, look at a 
couple of silicon power rectifiers and go 
on through a backward diode, micro- 
miniature switching diode, switching 
transistor, power rectifiers and Novar 
damper tubes. 

2N 1745, 2N1868 
Both units are p -n -p germanium 

micro -alloy diffused -base transistors 
(MADT) designed for vhf applications. 
The 2N1745 is intended for use as a 45- 
mc if amplifier in TV receivers (partic- 
ularly in the first two stages) and the 
2N1868 is a good final if amplifier. Both 

2N1745,2N1868 
PIN CIRCLE =.200" 

EMITTER \BASE 
`COLLECTOR 

can be used in general vhf applications 
to 200 mc where low -noise operation is 
not a major requirement. 

Absolute maximum ratings for 
these Philco transistors are: 

VCs 20 
VCES 20 
VES 0.5 
lc (ma) 50 
Pro.' (mw) 60 

Electrical characteristics are: 
hFE (VcE = -10, 1c =2 ma) (typical) 33 

PG (typical power gain) (db) 25 
3 -db bandwidth (typical mc) 2.4 

Silicon- controlled rectifiers 
Two new series of International 

Rectifier 3- and 5- ampere silicon -con- 
trolled rectifiers provide highly efficient 

RADIO -ELECTRONICS 
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switching for computers, servomech- 
anisms, static inverters and tempera- 
ture, lighting and welding controls. The 
3- ampere units, types 3RC5A to 3RC- 
40A, have a pry range from 25 to 400 
and are are electrically, but not mechan- 
ically equivalent, to the 2N1600 to 2N- 
1604. 

The 5- ampere series, types 5RC2A 
to 5RC40A, have a pry from 25 to 400 
and are electrically, but not mechan- 
ically equal to the 2N1770 to 2N1777. 
All permit rapid firing with minimum 
current (2.5 ma) . 

I N3353 
A germanium backward diode in- 

tended for use as a low- voltage unilat- 
eral coupling element for tunnel diode 
switching circuits and other low -level 
switching and uhf applications. The 
forward voltage at 1 ma is less than 
100 mv. Two parallel positive electrode 
leads reduce lead inductance. 

IN3353 
PIN CIRCLE.100" 

`NEGATIVE ELECTRODE 

POSIT Ë a CASE 

ELECTRODES 

Maximum ratings for the Philco 
1N3353 are: 

Forward current (ma) IO 

Reverse current (ma) 3 

Electrical characteristics are: 
IF( max peak -point current, µa) 100 
VR (typical reverse voltage when 

I =1 ma) 510 my 
VF (typical forward voltage when 

1 =1 ma) 80 my 

MSD -150 
A microminiature very high -speed 

silicon switching diode for computer 
circuits and general -purpose applica- 
tions. It incorporates an oxide passi- 
vated planar structure built in a high 
resistivity epitaxial layer grown on a 
low resistivity silicon substrate. This 
makes possible a diode having high con- 
ductance, fast recovery time, low leak- 
age and low capacitance combined with 
improved uniformity and reliability. 
t< I.400YMIN "I 

1/16 -DIA MAX 

POSITIVE LEAD NEGATIVE LEAD MSD -I50 

Minimum conductance is 50 ma at 1 volt 
and recovery time is less than 2 nano- 
seconds. 

Maximum ratings of the G -E 
MSD -150 are: 

VR (reverse voltage) 50 
Le (average rectified current, ma) 75 
PtotaI (mw) 250 

2N5I2, -A, -B 

A series of p -n -p alloy -junction 
germanium high -power transistors for 
high -power conversion, high- current 
switching and audio amplifier output 
stages. 

Maximum ratings for these Texas 

NOW! FAIRCHILD PRESENTS THE NEW 

MI5 e +JcSlS 
FOR THE RECREATION OF ORIGINAL PERFORMANCE DYNAMICS 

A new, exciting and completely different development from Fairchild ... a product so unusual 
that we believe every.serious audiophile will want to know about the Compander Briefly, the 
Compander is an automatic dynamic sensing device that overcomes the controls placed upon 
both disc and tape recordings and thereby restores the full dynamic range of the original 
performance By freeing program material from the usual recording restraints the Compander 
brings you a giant step closer to the original performance Accomplished without distortion, 
the Compander is easily integrated into any monaural or stereo quality component system 

The Compander is priced at $75.00 Write for our fully detailed bulletin. 

FAIRCHILD RECORDING EQUIPMENT CORP., 10-40 45th AVE., LONG ISLAND CITY, N.Y. 
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ELECTRONIC MARKET 
3750 E. lath CT. HIALEAH. FLORIDA 

Phone. Oxford 1.5331 

ONE OF THE LARGEST INVENTORIES IN THE COUNTRY 

ORDER SNIPPED SAME DAY RECEIVED 

SNIPPWD INSTRUCTIONS ELECTRONIC MARKET 
PAYS TOUR POSTAGE an Aden, aI Sn 0 of are n 
Use And Tanerie, See appro. postage an Can, 
Man ana amen Ana ul .O e10 
islam Est PanaTg YANge sand 3S, ennC00' 
AN, RECEIVER TUBE NOT LISTED ALSO ARANABI, 
AT 34c EACH' 

In answering a complex problem, MINIVAC speaks in 
the language of binary numbers. It's just one of many 
accomplishments of this extremely versatile training 
computer. It can think, remember, calculate, make de- 
cisions and solve logical problems. It can perform all the 
basic operations of even the largest commercial com- 
puter. Included are six comprehensive training manuals 
that give an understanding of the whole new world of 
computers ... explains their potentials and limitations. 
Conceived by Dr. Claude E. Shannon, now Donner Pro- 
fessor of Science at Massachusetts Institute of Tech- 
nology, and developed by a group of national authori- 
ties in this exciting new field. $85.00 

SCIENTIFIC DEVELOPMENT CORPORATION 
372 MAIN STREET, WATERTOWN, MASS. 

Scientific Development Corporation 
MINIVAC Sales Division 
371 Main Street, Watertown, Mass. 

Gentlemen: 

Please)) MINIVAC 601 Check or money order enclosed. 
send ). MINIVAC 601 C. O. D. 

me )) complete literature on MINIVAC 601. 

Name 

Address 

City 
Zone State 

equals 
111001 

I 
f11vaC 
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--DX -16 Super Deluxe TV KITS 
700 or 90° - operating all 17 ". 21 ". 24" and 27" PICTURE TUBES 

* Produces a 16 -Tube Chassis with 30 -Tube performance. 
* Latest Intercarrier Circuitry and Multi- section Tubes. 
* Standard Neutrode Tuner for Selectivity & Fine Definition. 
* All Video and I.F. Coils factory pre -aligned and tuned. 
* Large 250ma Power Transformer for dependable service. * 12" Speaker or Twin -cone 6" x 9" Speaker. 
Includes LIFE -SIZE step -by -step Building Instructions 
Most Up -To -Date and Practical Course in Television 

COMPLETE KIT 
s- 

Dimensions 271/2 W 111. D 

with SET of WESTINGHOUSE TUBESS 49 
4 -6CB6, 6U8, 6T8, 6C4, 12B1í7, 6SN7, 6BO6, 6W4, 6K6, 
1X2B, 5U9. 6ßN4, 6OCS, incl. in the Tuner (less CRT) Shipping weight 40 IM 

Q ,1 

Also sold on EASY- PAYMENT -PLAN Buy LIFE -SIZE Instructions -Ç) 4 _ and buy Parts as you build 

23" TV CABINET KIT ..$28-47 

BUILD T CABINET ÁQ TV CHASSIS 
Comparable to the type that Top Mfrs. use on high priced TV sets. 

CABINET KIT with 90% of the lob done, Includes - 
FRONT SECTION in Solid Mahogany, Walnut or Blond Ko- 
rina. TOP. SIDES. BACK, MASK, SAFETY GLASS. ETC. 

And EASY -TO- FOLLOW ASSEMBLY INSTRUCTIONS 
Front, Top and Sides supplied in a beautiful Piano Finish Knob panel 
undrilled For matching Mask specify type or number of CRT used. 
Same price-Mahogany, Walnut or Blond. (Shipping weight 36 lbs.i 

21" CABINET KIT 2$ H, 25 "W. 22"'0 $26" 
21" 

flush to 
FRONT 

mounting.... 
519.45 24" 

or flush2t'" altlOmounEn910N 
$24.97/ I 

TUBULAR CONDENSERS -85 °C TOP QUALITY- Equally as good for Radio or TV work 
.0047.400v..01 -400v, .02 -400v, .047 -400v, .001 -600v, .0047 -600v. .01.600v. .02-600v. .03 -600v 50 ea. 
.1 -400v, .25 -400v, .47 -400v, .047-600v. .1 -600v, .25 -600v. .001- 1000v. .0047.1000v, .01- 1000v. Sc ea. 
.039- 1000v, .047.1000v, .1.1000v, .007- 1600v, .03- 1600v. .05- 1600v, .005- 3000v, .001-6000v, 140 ea. 

PACKAGE DEAL #1 -52 TUBULAR CONDENSERS (2 of each) .. 53.00 

ELECTROLYTIC CONDENSERS -85 °C 1 -50v, 1 -150v, 2 -450v. 25 -50v, a -150v 160 ea. 
20/20.150v, 50/30.150v, 40 -150v. 10 -450v, 20 -450v, 30 -450v, 40 -450v, 60.450v, 80 -400v 340 ea. 

PACKAGE DEAL #2 -14 ELECTROLYTIC CONDENSERS (1 of each) .. 53.00 

CARBON RESISTORS -Regular factory stock in Stackpole, Speer. IRC. etc. 
1/2 WATT 10% 10, 20, 39, 47, 68, 100, 120, 150, 270. 330, 390, 470, 560, 680, 820 1k 52....30 ea. 
1/2 WATT 10 % 1800. 2200, 2700. 3300. 3900. 4700, 5600, 6800, 8200. 10k, 15k, 18k. 22k 52....30 ea. 
1/2 WATT 10% 33k, 39k. 47k, 56k, 68k. 82k, 100k, 120k. 150k, 180k. 220k. 270k, 330k ti 3c ea. 
1/2 WATT 10% 390k, 470k, 560k. 680k, 820k, 52 1, 1.2, 1.5. 2.2. 4.7, 6.8, 10, 15 MEG P 30 ea. 
1 WATT 10% 3.3, 10. 39, 82, 100, 120, 150. 270, 330, 390, 470, 560. 680. 820, 1k, 1800 U 40 ea. 
1 WATT 10% 2700. 3300, 3900, 4700, 5600, 6800, 8200, 10k. 15k, 18k. 22k, 27k, 33k. 39k 0 40 ea. 
1 WATT 10% 47k, 68k. 82k. 100k, 150k. 220k. 470k, 560k. 680k 52 1. 2.2, 2.7 meg 12 40 ea. 
2 WATT 10% 18. 22, 39, 47, 68, 82, 100, 120, 150, 180, 270, 330, 390. 470. 560. 680 52 50 ea. 
2 WATT 10% 820, 1k. 1500. 1800. 2200, 2700. 3300, 3900. 4700. 6800. 8200, 10k, 15k, 18k 0 54 ea. 
2 WATT 10% 22k, 27k, 33k, 39k, 47k, 68k, 100k. 150k, 220k, 270k, 330k, 470k n 1, 10 meg O 56 ea. 

PACKAGE DEAL #3 -198 CARBON RESISTORS (1/2w -2 ea.) (1 & 2w -1 ea.) .. 56.00 

WIREWOUND RESISTORS 5 -10w, 7 -10w, 10 -10w, 15-10w. 20 -10w, 28 -10w, 36 -10w. , 94 ea. 
40 -10w. 50 -10w, 56 -10w, 60 -10w, 70.10w. 85 -10w, 100.10w. 150 -10w. 180 -10w, 200 -10w 90 ea. 
250 -10w, 350 -5w, 470 -10w. 560.1Ow. 650-10w, 680 -10w, 820 -5w. 1k -10w, 1500.5w, 2k -10w 94 ea. 
2500 -10w, 3k -10w, 5k -10w, 6k -10w,, 7k -10w, 8k -10w, 9k -10w, 10k -10w, 15k -10w, 20k -10w 9c ea. 

PACKAGE DEAL #4 -37 WIREWOUND RESISTORS (1 of each) .. $P° 
CERAMIC CONDENSERS 1, 2. 3, 5, 6, 10. 20, 22, 25, 30. 33, 47, 50, 56. 68, 75 mmf 3ç ea. 
82. 100, 150, 220, 250, 270, 330, 470, 1k, 1200, 1500, 2k, 3300, 3900, 5k, 6800, 5k 30 ea. 

PACKAGE DEAL #5 -66 CERAMIC CONDENSERS (2 of each) ..51.5o 

MICA CONDENSERS 5. 22, 25. 50, 60. 65.68.75.80. 100, 120, 150, 220, 270. 330 mmf 3e ea. 
350, 470, 510, 560, 680, 820, 1k, 1500, 2k, 2500, 3300, 3900, 4700. 6k, 6800. 8k, 10k mmf 30 ea. 

PACKAGE DEAL #6 -64 MICA CONDENSERS (2 of each) . 
,S1so 

* To order any PACKAGE DEAL, simply mention Package Number 
15 -ASST- ROTARY Si 
SWITCHES $15worth 

4- TOGGLE SWITCH -$ 
ES pst, Ipdt, etc. 1 

CI 50' ZIP CORD (2e000) $1 
# 18 brown or Ivory 
R -ASS ST, LU 
CASE handy for 

CITpE 51 arts 
f0-6' ELECTRIC $1 
LINE CORDS n /plugs 
5-TV CHEATER $ 
CORDS sr /both plugs 1 

$IS- 'JACKPOT" S1 
TELEVISION PARTS 
3 -$30 INDOOR TV 

, 

$i 
ANT, hi -gals 3 - 

100' -TWIN LEAD -IN$1 
WIRE 3000heay.duty 

50' -FLAT 4 -COND. $1 
WIRE many purposes 
15- ASST,STANDARD $1 
TUNER VHF STRIPS 

ARD$TUNERF 'JAVA s1 

1-15-SETS SPEAKER Si 
PLUGS wired 
3 -AUDIO OUTPUT $1 

1-4 TRANS. 6K6 or 6V6 
2 -AUDIO OUTPUT $1 
TRANS. 6K6 push -pull 
3 -AUDIO OUTPUT $1 
TRANS.304,305,384 
10 -CHOKE TRANS. $1 
750, 1 hy, 100 
4- 50'SPOOLS HOOK -$1 
UP WIRE 4 colors 

3-5'r PM SPER 
alnico #5 magnA 

KE $1 

I-11-4" PM SPEAKER $1 
# alnico 5 magnet 

1 -3" PM SPEAKER 1 
alnico #5 magnet 
1 -3tß "TWEETER $1 
SPEAKER for H1 -Fl 
3 -AUDIO OUTPUT $1 
TRANS. 50LO type 
2 -AUDIO OUTPUT $1 
TRANS 50L8 pushpull 

"ONE DOLLAR VIyS 
As much as $15 worth - Everything Brand New 
and sold to you with a money back guarantee. 

DEDUCT 10 %ON ANY ORDER 
OF $10 OR OVER 

(ON DOLLAR BUYS) 

Plus a FREE SURPRISE PACKAGE 

RE IS STN S 
RES STORS asome 5r 51 

35 -ASST. 2 WATT Si 
RESISTORS some 5l' 
40- ASST-PRECIS ION $1 
RESISTORS 1O' 
35- CERAMIC 2OMMF$1 
CONO. 2 percenters 
35- CERAMIC 3OMMF$1 
CONO, 2 percenters 
300 -ASST. 1/ WATTS 
RESIST'RS short leads 

CONO.Sshort 
revit Eosi 

toril'- 
aRUIBBERe 

FES11es$1 
4 -OVAL LOOP AN -$1 
TENNAS a 't hi -gain 

3- LOOPSTICK ANT S1 
latest type adjustable 

ORME S28205(autto) $1 
3- VARIABLE CONO. Si super 420/182 med 
3 -ASST, SIZES RA -Si 
DIO CHASSIS PANS 
20 -ASST. PILOT $1 
LIGHTS popular types 
3-1/2 MEG. VOLUME$1 
CONTROLS w /switch 

CON RO LSGess swtitch$1 
S -ASST- 4 WATT $1 
WIREW'D CONTROLS 

CONTROLS] ss05witch 
Si 

S -ASST, VOLUME Si 
CONTROLS /switch 

200 '- BUSSeWIRE 51 

12NG LUGS h st 
sizeSSI 

10 -SURE GRIP 2" Si 
ALLIGATOR CLIPS 1 -GOLD GRILLE $1 
CLOTH 14x14or12x18 
10 -SETS PHOO $1 
PLUGS dPINNJACKS 

RCOIS 456 
L TRANS -$kc 1 

FORM 
2 -1, F. COIL TRANS. $1 
G.E. #RTL143, 456ke 
3 -I.F, COIL TRANS -Si 
FORMERS I(1,7mc FM 
50- ASS.TE Si 
STRIPS 1T , 2, 

RM INA 
3, 4 lug 

L 

KNOBSST- h -on rew 
$i 

pus 
300- ASSORTED 51 
KNOB SET- SCREWS 
25- ASS'TED RADIO $1 
DIAL POINTERS 

RADIIO$KNOBSCLOCK 
$1 

35 -ASST. SOCKETS S 
7 pin, 8 ptn, O pin 
25 

R-ASST, 
PRINTED $1 

CIRCUIT SOCKETS 
100'- FINEST NYLON$1 
DIAL CORD best size - 25 T- I $1 
COILS 

ASS 
popuPlaAr 

K 
types 

NG 

2 -RCA SYNCHRO- $1 
GUIDE COILS #205R1 

C 
2 

OI-RATIO LS 4,5 me 
DETECTOR$1 

2 -RATIO DETECTOR $1 
COILS 10.7 ss 

COILS 
SOUNtIDC I.F. $1 

35- CERAMIC CONO- $1 
20- i 000, 1 5.150Ummt 
35- 

2C0R0A 
M.0 

5 000mf $1 

also serves sU 
a EST., $1 

.ILTBSEYSLVA NIA 3519451 

TOP BRANDTUBES -1B3, 
1X2B, 024, SU4, 6SN7, 

6CB6, 6U6, 13.16, 696, 6K6, 
6X0, 6AX4, 6AC7 $1 
12AT7, 12AÚ7 Each 

25'- INSULATED 51 
SHIELDED WIRE 
20- ASST.TV KNOBS,$1 
ESCUTCHEONS, etc. 

s1S- 
A SpSeT 

N- cinTV g, 
CwOiIdLtS$1 

$7,718R . SOCKETS$1 

TV TUBES 
RADIO 651 

TUBES 
1 -LB- SPOOL ROSINSI 
CORE SOLDER 40/60 
SO-HI-VOLTAGE $1 
WIRE top maille' 
S -HI -VOLT, ANODE 51 
LEADS with 20 "leads 

deluxeSTredRorD bW ckEl $1 

600-ST- HDW1 
acrewA,nSnts.,l5'..et,.ARE$. 
200 -SELF TAPPING $1 
SCREWS #8 x ,- 
50- ASSORTED n $1 
FUSES popular sizes 

ND CO50 

-ASSENT. 1 
SERS 

TUBULARS 

50- STRIPS ASS'TED$1 
SPAGHETTI best sizes 
l00-ASST- RUBBER 1 
GROMMETS best sizes 
15- TUBULAR CON - $1 
DENSERS .1147- 8(II)V 
20- TBULA CON -51 
DENSUERS ,01R .6(1)15' 

15- TUBULAR CON -$1 
DENSERS -1 -60115' 

15- TUBULAR CON -$i 
DENSERS .25.60Úv 

3- ELECTROLYTIC Si 
CONO. 50/30 -15Úv 
2- ELECTROLYTIC $1 
COND.ISO /80í2).1511c 
10 -ASST- RADIO $1 
ELECTROLYTIC CONO. 

TROLYTIC CONDLEC$1 
2- ELECTROLYTIC $1 
COLAD. 40/40 -450v 
4- ELECTROLYTIC $1 
CONO. AO -40(15' 

3- ELCTROLYTIC $1 
CONO. 

E 
16/18 -45(ív 

2- ELECTROLYTIC $1 
CONO. 50/5(1 -1505' 

Cg-4:s. 
S T. 

mCe 
ERAM IC $1 

RESISTORS 1111 WATT 91 

50 -220K t/2 WATT Si 
RESISTORS 111eS 

R 5 6TO S 'u WATT$1 
50- ASST-MICA CON -$1 
DENSERS s 11,5 

20 -ASST. W I R W' N D $1 
RES. 5, 10, 20 1í'111l 

35 -ASST. DISC CE -$ 
RAMICS best numhcrs 1 
35 -D 
501.111 t 

ISC 
111f 

CERAMICS $1 

25- 
IASSORTED 

MICASI 
TRMMER CONO, 
S -DIODE CRYSTALS 
2.1N21 1- ]NI14S1 
1 -1N80 1.1052 
4 -DIODE CRYSTALS 
1 -1N34 1 -IN6í1 $1 
1-1N04 1.1NBO 
3- SELENIUM $ 
2 -ó5ma l 11,E,07.; 1 
2- SELENIUM REGT, $1 1 -1 U(Ims & 1- 2511,115 

2- SELENIUM REGTm . $1 
1.75ma & 1.3511í 

2- SELENIUM REGT Si 
1 -ó5ma & 1- 450ssa 

2 -SOUND DISCRIMI -$1 
NATOR COILS 10.'mc 

0-1i/L's $1 TRANS. incl . ehemaue 1 -90" FLYBACK S1 TRANS, incl hehl, :ic 
1- CTOS 
FIESR 750 

LICON RE 
ma 5(l''V 1 

ERSILtCON 
aRECI'IFI-$1 

TOOLS 
ALIGNMENT' 1$1 

3 -TV ALIGNMENT $1 
TOOLS assort men t #2 

TOOLS $asVGNMEN 
TT $1 

3 -TV ALIGNMENT $1 
TOOLS ssortment 04 
3-TV T $1 
TOOLSaesorALIG1111'1E57 #5 

EACH ALIGNMENT TOOL is 
different & valued at over $1 

HANDY WAY TO ORDER -Simply tear out advertisement 
and pencil mark items wanted (X in square is sufficient); 
enclose with money order or check. You will receive a 
new copy of this ad for re- orders. 
ON SMALL ORDERS -Include stamps for postage, excess will be refunded. Larger orders shipped express collect. 

BROOKS RADIO &TV CORP., 84 Vesey St., Dept. A, New York 7, N.Y. COrtland07 2359 
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Instruments transistors are: 
lc (amps) 25 
la (amps) 5 
Pear,1 (watts) 150 

1.561" 

EMITTER BASE 

COLLECTOR 
CONNECTED 
TO CASE 

440' 

RECOMMENCED COLLECTOR CONNECTION 

(6 2 SCREW 

SPRING LOCK WASHER 

®6 -32 NUT 

IBER INSULATING WASHERS (OPTIONAL) 

INSULATING WAFER (OPTIONAL ) 

2N512; A,-B 

Electrical characteristics are: 
2N512, -A -8 

BVcao (Ic =5 ma, IE =0) 40 60 80 
BVcEO (Ic =500 ma, 6=0) 30 40 45 
liFE (VCE =2, Ic =15 A) 20 20 20 

All ratings in this section are min- 
imum figures. 

6AY3, I2AY3, I7AY3 
A series of half -wave vacuum rec- 

tifiers designed for use as damper di- 
odes in horizontal deflection circuits of 
black- and -white TV receivers. All are 
in the 9 -pin Novar envelope. Except for 
heater ratings, electrical characteris- 
tics are the same for all three. The 
6AY3 has a 6.3 -volt 1.2 -amp heater; 
the 12AY3 is rated at 12.6 volts 600 ma, 
and the 1 î AY3 at 16.8 volts 450 ma. 

IC 

P 

H .HIC 

IC 

P 

IC 6AY3 
I2AY3 

K I7AY3 

The 12AY3 and 17AY3 have an 11- 
second controlled warmup for use in 
series -string heater circuits. 

Maximum ratings for these RCA 
tubes in damper service are: 

PIVP 
Iv (peak amps) 

(dc ma) 
Pp (watts) 

5,000 
1.1 

175 
6.5 

END 

"Say, maybe it is me!" 

JANUARY, 1962 

BOOST YOUR BRITENER SALES 
with these 

SIX MAGIC WORDS 
from 'FPhs'Jc. 

WOULD 
YOU LIKE A 
BRIGHTER 
PICTURE? 

01, 

That's a question with only one possible answer -YES. 
Every customer wants a better, brighter picture ... but 
doesn't realize how easy it is to get one. 

When you say you'll brighten the picture -When you quote 
the low cost -you've sold the customer. 

Don't sell Briteners -sell Brighter Pictures! 
On every service call, remember to use Perma- Power's 6 
Magic Words -Would You Like A Brighter Picture? You'll 
sell a 12 -pack of Briteners almost as fast as you can say 
Perma-Power! 

® 
Piuta.-17owe/'(, COMPANY- 3106 N. Elston Ave. - Chicago 18 

:MT OF _SPACE? 
You bet we'd be.... U we were 
to tell you all about AUDION's 

'Out of this World Hi Fi Values: 

Write for 

free audi ` i 
Catalog 25 -E Oxford Road 

Massapequa,New York 

TAPE RECORDERS 
HI -FI COMPONENTS 
SLEEP LEARN KITS 

Unusual Values MERITAPE 
Free 1962 Low cast, high Catalog quality recording 

DRESSNER, tape. in boxes or cans. 
1523RE Jericho Tpke, New Hyde Park. N.Y. 

ENGINEERING (.DEGREE IN 

SCIENCE 127 or 36 MOS. 

MATH 

á5 a ln i n :r 
B.S. degree -3S mos. S.E. degree -21 mos. 

Accelerated year -round program prepares for early em- 
ployment in fields of Science and Engineering. Regular 
9 -year program for R.S. Degree completed in 36 months. 
special engineering degree program in 27. Classes start 
January, March, June, July, September. Quality educa- 
tion. Graduates employed from coast to coast. Govern- 
ment approved for veteran training. Students from 50 
states, 90 countries. 20 buildings; dorms. gym. Campus. 
Save time and money. Earn board. Write for catalog. 
1712 E. Washington Boulevard. Fort Wayne 2, Indiana 

INDIANA TECHNICAL COLLEGE 

111 

www.americanradiohistory.com

www.americanradiohistory.com


new books f 
the technicia 

experiment 
hobbyist :' 

who .s GET 

IN S DONE 

HINTS & KINKS FOR RADIO, 

TV & AUDIO 

Edited by Martin Clifford 

Gernsback Library Book No. 103 

128 pages $2.35 

A unique and helpful selection of tips on how to use all 
sorts of gadgets and gimmicks like paper clips, drink. 
ing straws, grommets, corkscrews, tape and dozens of 
other everyday items as helps and timesavers in your 
Servicing or experimenting be it TV, Radio, Audio -or 
just plain electronic tinkering. Editor Clifford selected 
the best from thousands of hints and kinks sent in to 
Radio-Electronics magazine by ingenious readers. This 
book is really priceless. Any one of these 280 sug- 
gestions may be worth hundreds of dollars to you in 
time and effort saved or in work more easily done. 

JUST A FEW OF THE COLLECTION OF 280 
HINTS & KINKS 

Test prods. . Test lead storage Fuse puller . Sticky 
yokes Reduce nuisance calls Toothpaste -tube knob 

Boost fringe reception Servicing aids Transistor 
lifesaver Kit -building kink Audio test rig Soldering 
tip Gun carries own sander Novelty blinker 
Spaghetti for miniature circuits Tube tapper and 
wire pusher Wing nut driver Plus 263 more practical 
shortcuts, timesavers and bench helpers. 

m c new, 
P 1VT 

it) 

CONTROL SYSTEM 
Patent No. 2,967,278 

James F. Sullivan and Vincent J. Liaise, Danbury, 
Conn. (Assigned so Intl. Instruments, Inc., New 

Haven, Conn.) 
Transistor circuitry plus a special meter are 

used to close an external circuit when current 
falls below a minimum limit. The circuit is 
opened when the current exceeds a maximum. 
Unlike present instruments, the pointer of this 
meter does not have to be attracted to and held by 
a magnet. 

In Fig. 1, V1 is a 65 -kc Colpitts oscillator. LI. 
L2 (generating coils) are each wound with 600 
turns of No. 40 wire. They act as a tank. L3. L4 
(pickup coils) each have 5,000 turns of No. 45 

wire. 
V2, V3 receive negative bias through R2, R3, 

CK722(3) 
VI 

R2 

N34D1 

II 

- + - i 
22.5V 6V 
BATT BATT fig.l 

RADIO- CONTROL HANDBOOK 

By Howard G. McEntee 

Revised and greatly 

enlarged edition 

Gernsback Library Book No. 93 

304 pages $4.95 

the 
business -like 

approach 

to 
SERVICE 

CHARGES 

and 

RECORD 
KEEPING 

Enough R C material to fill two books. The book 
bulges with practical information with emphasis on 
how to do it, not why it happens. The original edition 
sold out completely after eight printings. This big 
second edition is completely updated - obsolescent 
material has been dropped, new developments added. 
Offers scores of new ideas, circuits and construction 
details on receivers, transmitters, servos, pulsers, es 
capements, controls, relays plus inside tips on installa- 
tion, adjustments, testing and building of complete 
systems. 

ORDER TODAY FROM YOUR DISTRIBUTOR 

or use this coupon 
Gernsback Library, Inc. 12 

154 West 14th St. 
New York 11, N. Y. 

Please send me the books indicated postpaid 

My remittance of $ is enclosed 

please list books selected by number 

NAMF 

STREET 

CITY ZONE STATE 

112 

For customer's pries 
on every replacement 
part, plus flat rate and 
hourly service charge 
data, regional and 
national. Dave Rice's 
OFFICIAL PRICING 
DIGEST, listing over 
63.000 items. $2.50. 

AVAILABLE FROM YOUR DISTRIBUTOR 

It }ou want to op- 
erate on a profes- 
sional level, Dave 
Rice's OFFICIAL 
ORDER BOOKS give 
you triplicate forms 
for order, invoice, 
and office records 
...spaces for tubes, 
parts, serial num- 
bers, labor and tax 
charges, signatures, 
etc. 75c per book, 
56.50 for dust -proof 
box of 10. ReGS 

ELECTRONIC PUBLISHING COMPANY, INC. 

133 N. Jefferson St. Chicago 6, III. 

SET LEVERS 

Fig.2 

respectively. If the 65 -kc signal is picked up by 
LS (or L4), it is rectified by the diode (DI or 
D2), resulting in positive bias on C3 (or C4). 
Normally the positive bias is greater, so V2 and 
VS are blocked. 

The meter (Fig. 2) has 2 adjustable levers 
which may be set to the lower and upper limits 
of current. One generating coil and one pickup 
coil are mounted on each lever. The pointer of 
the meter carries a magnetic vane. As the pointer 
deflects (beneath a lever) its vane passes be- 
tween a pair of coils, shielding one from the 
other. The 65 -kc signal disappears from the 
pickup coil and the corresponding transistor con- 
ducts. 

The outputs (not shown) of V2 and VS are 
used to energize relays for opening and closing 
an external circuit. 

YOU 
SAVE 
MONEY! 

RUSH US YOUR 

LIST OF HI -FI 
COMPONENTS 
FOR A SPECIAL 
QUOTATION 

WRITE FOR FREE 

AUDIO DISCOUNT 
CATALOG A -15 

New low prices on 
amplifiers, tuners, tape 
recorders, speakers, etc. 

KEY 
ELECTRONICS CO. 
120 LIBERTY ST. 

NEW YORK 6, N.Y. 

RADIO-ELECTRONICS 
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STEREO CARTRIDGE 
Patent No. 2,944,118 

Robert B. Gray, Erie, Pa. (Assigned to Erie Resis- 
tor Corp., Erie, Pa.) 

This pickup is made of piezo -electric material. 
It is in the form of a bar with four arms. The 
junction of each pair is coated with metallic 
electrodes. The bar is polarized permanently by 
heat treatment which makes it sensitive to 
bending along axes Xl, X2 (Fig. 1). 

CERAMIC BUSHING, X2 
METAL 

STYLUS 

E:: 

a 

Fig.' 

XI 

Fig.2 

The upper and lower electrodes are grounded 
(Fig. 2) and output is obtained from the other 
electrodes. Each stereo channel of a record 
exerts a force on the stylus which creates a 
strain along the two axes. Output from the side 
electrodes feeds separate amplifiers and speakers. 
Crosstalk between channels is less than 20 db. 

OSCILLATOR STARTER 
Patent No. 2,970,279 

Edward P. Donnelly, Jr., Seattle, Wash. (Assigned 
Io USA as represented by Secretary of Navy) 
Most transistor experimenters have noticed 

that it takes greater forward bias to start an 
oscillator than to keep it running. As an example, 
the inventor cites a sonobuoy transistor oscillator 
energized by a sea -water battery. The battery 

voltage rises gradually when immersed, and 
under this condition the oscillator may not 
start at all. 

In the diagram a shunt circuit (fuse and R) 
is placed across the oscillator power terminals. 
The battery voltage rises gradually, but in time 
there is enough power to blow the fuse. At this 
instant, a surge of current flows into the 
oscillator, assuring its operation. 

CLASS -B AMPLIFIER 
Patent No. 2,955,257 

James E. Lindsay, Moorestown, N.J. 
(Assigned to RCA) 

A class -B driver feeds a class -B output stage. 
Complementary type transistors are used in each 
stage. 

With positive input, V1 conducts and V2 
blocks. The drop across VI's collector drives the 
base of V3 positive and blocks it. With flow 
through V2's emitter resistor cut off, V4's base 
goes positive and the transistor conducts. Simi- 

lar reasoning shows that V2, V3 conduct and VI, 
V4 block when the input is negative. 

One end of the load (or loud -speaker) con- 
nects the emitters of V3, V4. The other end 
goes to their collectors (battery impedance is 
zero for ac). Thus, during one half -wave of sig- 
nal, the load is fed in one direction by V4. Dur- 
ing the other half -wave, it is fed in the opposite 
direction by V3. END 

JANUARY, 1962 

NEED 
THIS .. . 

TOP VALUES: 
IN POWER, 
AND HAND 

TOOLS 

HI-FI ANO 
STEREO 

SYSTEMS & 
COMPONENTS 

9 PAGES 
OF SARGAIDS 

NOT IN ANY 
OTHER CATAL03 

BURSTEIN- APPLEBEE CO. Dep6RE,_ 
1012 -14 McGee St., Kansas City 6, Mo, 

BURSTEIN- APPLEBEE CO. 
Rush me New 1962 B -A Catalog No. 621 

NAME 

ADDRESS 

CITY STATE 

I 
I 

I 
I 

I 

TVTuit9PJL)tfiU? 

Simply send us your defective tuner 
complete: include tubes, shield cover 
and any damaged parts with model 
number and complaint. Castle Overhoal 

Send for details and FREE Mailing Kit 

CASTLE 
ALL MAKES 
ONE PRICE. 

TV TUNER SERVICE, INC. 
5:10 NORTH WESTERN AVENUE. CHICAGO 45 ILLINOIS 
6 E:3 PALISADE AVENUE, CLIFFSIDE PARK. NEW JERSEY 
IN CANADA: 136 MAIN STREET. TORONTO 3. ONTARIO 
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1111111141111 
every standard 
electronic part 
you'll ever need 

is pictured and 

described in the 

1962 RADIO 

ELECTRONIC 
MASTER 

JUST 

OUT! 

'62 EDITION 

1600 PAGES 
world's largest electronic catalog 

It's new - covers all the 
latest radio -tv -audio elec- 
tronic products for servic- 
ing, experimenting, design, 
industrial and military 
applications. 
It's the world's biggest elec 
tronics purchasing guide 
1600 pages, more than 
175,000 items - with 
descriptions, specs, illustra- 
tions and prices. 
It's easy to use! organized 
in 32 product sections for 
rapid references; fully in- 
dexed to save you time. At 
parts distributors, $3.95 
($4.95 in Canada). 
THE RADIO -ELECTRONIC MASTER 
60 Madison Ave., Hempstead, N.Y. 
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4) TRY 

INSULATE SPLICES FAST 
I always keep a length of Alphex 

shrinkable tubing on the bench. It has 
many uses. Best one is to insulate 
splices. Slip a length of tubing over one 
of the wires to be spliced. Then make 

the splice just as you always do. Now 
center the tubing over the splice and 
heat it with your soldering iron. The 
heat will cause the tubing to shrink, 
making a neat tight insulated joint. - 
Larry Steckler 

SERVICE TOOL 
Braze or weld the stump of an Allen 

wrench to the shank of an old screw- 
driver to make a handy tool for reach- 

ing Allen setscrews in cramped loca- 
tions. A set of these, in varied sizes, 
makes a time -saving accessory. Harry 
J. Miller 

SAVE DRILL BITS 
Breakage of 14 -inch drill bits in 

hole saws ran high while drilling light 
metal chassis. When the bit went 
through the metal, it was difficult to 
keep it from. breaking. We stopped this 
expensive annoyance by using the 1/4- 
inch bit only to drill the center hole. 
Then it is removed and a piece of %- 
inch steel rod is substituted in the cen- 
ter of the saw. 

Tapering the end slightly, drill holes 
with the hole saw. S. Clark 

CHECKING SWITCHES 
One of my friends was recently 

drafted, and I bought his collection of 
radio TV "junk" which, among other 
things, included 183 miscellaneous ro- 
tary and pushbutton switches. Some are 

PROOF OF SUPERIORITY 
NO OTHER MICROPHONE 

4,1014, ) 

CA N MATCH! 

LEADING NEWSWEEKLY 

MAGAZINES PICTURE E-V 

MORE OFTEN THAN THE NEXT 

FOUR BRANDS COMBINED! 

Write now for catalog of 
microphones preferred by top radio, TV, 

newsreel and sound engineers! 

ELECTRO -VOICE, INC. 
Commercial Products 
Div., Dept. 12IE 
Buchanan, Michigan 

Lc7 óytlrie 

Ct-hose who gi Serve Best 
.. Use 

QUIETROLE 
There's never any doubt 

with QUIETROLE ... it 
always says "Sh, Sh" to 

noisy controls and 
switches on TV, radio and 

electronics instruments. 
Now, Quietrole is even 

easier to use ... has 
FREE EXTENDER TUBE 
that hits those hard to 

reach places right on the 
button. It's Quality 

Quietrole that makes 
those once pesty repairs 

easier than ever. 
See how Quietrole can 

ease the jangled nerves 
of even your hardest to 

please customers. 
Quietrole, helps the 

serviceman serve better 
than ever. 

6 oz. SPRAY PACK CAN 
(with FREE Extender Tube) 

2, 4, 8 oz. Bottles 
(with dropper) 

Product of 

QUIETROLE 
COMPANY 

Spartanburg, South Carolina 

in Canada: CROSS CANADA ELECTRONICS 

12 Laurel Street, Waterloo, Ontario 

RADIO -ELECTRONICS 
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from junked ac-dc- battery radios; oth- 
ers are surplus. 

I got tired of connecting ohmmeter 
leads to a pair of switch contacts, then 
looking up at the ohmmeter, to see if I 
got a reading. So, I simply hooked up 
the 6.3 -volt winding from a power trans- 
former to an ancient car radio vibrator 
and merely listened for the noisy vi- 
brator to learn whether or not there was 
continuity between the switch contacts 
to which battery clips are connected. 
Also, as his vibrator takes more current 
than an ohmmeter, a bad switch contact 
is easily detected -vibrator vibrates 
very weakly and erratically. Nate Sil- 
verman 

FEEDBACK FOR AUDIO 
CIRCUITS 

The tone quality of small radios 
and phonographs can be considerably 
improved by adding inverse feedback. 
Hum is also reduced and the frequency 
range extended. 

A simple method of adding inverse 
feedback is to connect a 470,000 - to 750; 
000 -ohm resistor from the plate of the 
power output stage to the plate of the 
preceding amplifier (see diagram). A 

OUTPUT 
TRANS 

higher value of resistance results in less 
feedback and a lower value produces 
more. A s -watt rating is satisfactory 
for the resistor. 

If you have a push -pull output 
stage, two identical resistors are used. 
The correct connection is the one which 
results in a loss of volume. 

The difference in quality is notice- 
able and the slight cost and small effort 
worth while. There is a small loss of 
volume but most audio stages have 
plenty of gain. Herbert Greenberg 

END 

50 pearg Ago 

In Gernsback Publications 

HUGO GERNSBACK, Founder 
Modern Electries 1908 
Wireless Association of America 1908 
Electrical Experimenter 1913 
Radio News 1919 
Science & Invention 1920 
Practical Electrios.._ 1921 
Television 1927 
Radio -Craft 1929 
Short -Wave Craft 1930 
Television News -.._......._..1931 

Some larger libraries still have copies of Modern Electric, 
on Sie for interested readers. 

In January. 1912, Modern Electrics 

The Marconi Multiple Tuner. 
Tuned Waves, by F. M. Doolittle. 
Image Transmission. 
Wireless Telegraphy and Aeroplanes. 
Enclosed Combination Detector, 

by Stanley E. Hyde. 
Telephotography, by E. Dickey. 

JANUARY, 1962 

ELECTRONICS 
Engineering- Technicians 

Heald's Micro- 
wave a n d 
Radar Labora- 
tory Equip- 
ment. 

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) 
Electrical Engineering (B.5. Degree) 
Mechanical Engineering (B.S. Degree) 
Civil Engineering (B.S. Degree) 
Architecture (B.S. Degree) 

Approved for Veterans 
DAY AND EVENING CLASSES 

Write for Catalog and Registration Application. 
New Term Starting Soon. 

H E A L D' S Your Name 

ENGINEERING COLLEGE 
Established 1863 

Van Ness at Post, RE 

San Francisco. Calif. 

Add ras 

City 

State .. 

Save 30 °'0 on 4 -frock 
Stereo Music on Tape! 
Empty 3 in. plastic reels 7d ea. 

BARGAIN PRICES! 

SEND FOR OUR FREE 

Tape Recorder /Blank /Precorded Tope Catalog 
SAXITONE TAPE SALES 

(Div. of Commissioned Electronics Co.. Inc.) 
1776 Columbia Road Washington, D.C. 

Components Recorders Tapes 
SHIPPED PROMPTLY at WHOLESALE PRICES 

Packaged Hi -Fi 
Low Quotes 
Air Mailed 

AUDIO UNLIMITED 190 -R Lexington Ave. 
New York 16, NY. 4410. Free 110 -page 

Stereo Catalog 

CONVERT TO COLOR TV 

r r- 
ì-)8,; .. 

/I: 1 
c-- 1"®s/ 

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 
hare on hand, BRILLIANT 
COLOR! 

Complete booklet -gives theory of opera- $195 
tion, all construction details, schematic, 
and sample color filters. 

Essential Parts Kit - 
Includes all special parts -coils, delay 
line, crystal. color filters. Add $1.00 
for sets over I6 ". 

COLORDAPTOR 

$19.95 

1798 Santa Cruz, 
Menlo Park, Call /. 

Now..Tomorrow 
and for years to come! 

CITIZENS BAND 

RADIO 
8 Channels, crystal controlled 
transmitter and receiver 
Tunable receiver for 22 channels 
Transmitter 100% Class B 
modulated 
Adjustable squelch 
Automatic noise limiter 
R. F. Power indicator 
1 Year guarantee 
Easy to install. Ideal for home, 
boat, car or business. Weighs 
only 9 lbs... 43/4 x 91/2 x 111 /4 
FCC Type accepted' 
'in preference to only certification 

with 1 pair of 
crystals, microphone 
and power cables 

/( (7 I 

i / RADIO CORPORATION 
, 3050 West 21st Street Brooklyn 24, N. Y. \ 

O Please send me complete information 
I on Model "E" CB Radio. 1 

NAME 

%% ADDRESS 

N. CITY 

$17950 '-- STATE 
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TEXAS 
ht6N 

M 
EcECrRc 

APPIANCES 
PAYS $3 TO $5 AN HOUR 

Spare Time, Full Time Learn at Home 
FREE BOOK offered 

below shows how 
YOU can now have a 
good -paying business of 
your own, right in your 
home. No experience 
needed, just simple tools. 
Learn to repair Electric 
Appliances. Pays $3 -$5 
an hour! 

400 MILLION Appli- 
ances are in American 
homes right now. 76 
Million MORE bought 
each year. People need 
them fixed, good times 
or bad. YOU make good 
money doing it. In your 
basement, garage, even 
on your kitchen table. 

Quick Way To Get Started 
For less than no a 

day our easy, pictured 
instruction - backed by 
45 years of success in 
home training- prepares 
you for top earnings in 
this booming field. Earl 
Reid of Thompson, Ohio 
says: "Made $510 in one 
month spare time. NRI 
course is priceless." At 
no extra charge you even 
get all parts for your 
own Appliance Tester, 
too. Finds trouble -spots, 
speeds and checks your 
work. 

Get your FREE Book 
and FREE Sample Les- 
son! Mail coupon below, 
letter or postcard, now. 

FREE BOOK FREE LESSON 
NATIONAL RADIO INSTITUTE, Appliance Division 
Dept. FA2, Washington 16, D. C. 
Send Free Book, Free Appliance Repair Course 
Lesson. Am interested in: 

Spare Time Earnings My Own Business 
Better Job 

Name 
Address 
City Zone State 

_- Accredited Member -National Home Study Council ,J 
Ask By Name For 

GENUINE 
O 
OISE" 

PRODUCTS 

your assurance 
of brand name 

quality 

111111111100 

!:Istv,s-.., 

\s\N p\\1\\\11\\\\\\11\1\\\\\1s\\\\\1\\\1\1\1\\1\\1111\\\ 

tUNERNOISE 
clewithPER 
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4llllllllllllllnln Y servic 
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FREE 
with each can of 
ELECTRONIC 
CHEMICAL 
products - 
5" PLASTIC 
EXTENDER 

Push Button 
Assembly 

For Pin Point 
Applications 

Does Not 
Cause 
Shorts 

Electronic 
Chemical new 
formula EC -44 
Lubricates, con- 
ditions, cleans 
all electrical 
contacts. Eco- 
nomical . . . a 
little does a lot! 

Spray $350 
Net To Servicemen. 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Avenue Jersey City 4, N. J. 

HIGH -GRADE "HAM" 
EQUIPMENT FROM 

LOW -COST 

SURPLUS ITEMS 

- Surplus Radio Conversion Manual 
contains all data needed for putting 
surplus equipment to practical use. 

Contents, Volume III 
VOLUME Ill - APN -1; ARC -5; ART -13; BC -191, 312, 
342, 348, 375, 442, 453, 455, 456 to 459, 603, 624, 
696. 1066, 1253; CBY -52000 series; COL- 43065; CRC -7; 
DM -34D; DY -8 or DY -2A /ARR -2; FT -241A; LM; MBF; 
MD -7 /ARC -5; RM -52, 53: R -9 /APN -4; R -28 /ARC -5; 
RT -19 /ARC -4; RT -159; SCR -274N series; SCR -508, 522, 
528, 538; T -15 to T -23 /ARC -5; URC -4; WE- 701 -A. 
Schematics only: APA -l0; APT -2; APT -5; ARR -2; ASB -5; 
BC -659, 1335A; CPR- 46ACJ. 

$3.00 per volume 
'Order from your favorite electronic parts distributor. 
If he cannot supply, send us his name and your 
remittance, and we will supply; foreign, add 10%. 

EDITORS and ENGINEERS, Ltd. 
Summerland 5. California 

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. 

0 0 
(add 5¢ per 
crystal for 

postage and 
handling) 

CITIZEN BAND 
CLASS r'D" 

CRYSTALS 
3rd Overtone: Hermetically Sealed .005% tolerance -Meet F C C require- 
ments. t " pin spacing -.050 pin diameters. (.093 pins 
available. add 150). 
ALL 22 FREQUENCIES 

$295 
IN STOCK! 

The following Class "D" Citiaen Band frequencies 
in stock (frequencies listed in megacycles): 
28.985, 28.975, 26.985, 27.005, 27.015, 
27.025, 27.035. 27.055, 27.085, 27.075, 27.085; 27.105, 27.115, 27.125, 27.135, 27.155, 27.165, 27.175, 27.185, 27.205, 27.215, 27.225. 

Matched crystal seta for all CB units $5.90 per set. 
Specify equipment make and model numbers. 

RADIO CONTROL CRYSTALS 
in HC6 /U HOLDERS -SIX FREQUENCIES 

In stock for Immediate delivery (fr enciea listed in 
megacycles): tolerance .005 % pin pacing. 
.050 pin diameter. (.093 pins avalla le, add 150 per crystal.) Specify frequency. 
26.995, 27.045, 27.095, 27.145, $295 
27.195, 27.255 .. EACH 

(add 5¢ per crystal ostage andling) 

ASK YOUR PARTS DEALER FOR 
TEXAS CRYSTALS 

See big red display . if he doesn't stock them, 
send us his name and order direct from factory. 

Send for FREE CRYSTAL CATALOG #962 WITH OSCILLATOR CIRCUITS 

Now! Engineering samples and small quantities for prototypes w made either at Chicago or at 
Ft. Myers plant. 24 hour service! 

CHICAGO PHONE GLadstone 3 -3555 

All orders shipped 1st Class Mail. Rush order to: 

TEXAS CRYSTALS 
Dept. R -12, 1000 Crystal Drive, Fort Myers. Fla. 

For fastest possible service, Phone WE 8.2100 

'PHONES OR INSERTS WANTED 
IBAS, (BATS, DLR5, or any sound powered Earphones wanted Urgently. Either pairs, single, or inserts. 
Any quantity. 

Please state price and quantity. 

210 Church Road 
CONCORD ELECTRONICS 

Tel: HOVE 35296 
Hove, Sussex, England 
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STATIC RELAYS FOR ELECTRONIC CIR- 
CUITS. Edited by Richard F. Blake. Reinhold 
Publishing Corp., 430 Park Ave., New York, 
N.Y. 6 x 9 in., 198 pp. $7 

The design and application of solid - 
state, magnetic amplifier, and other 
nonmechanical relays. 

HOW TO LOCATE AND ELIMINATE RADIO 
AND TV INTERFERENCE (2nd Edition), by 
Fred D. Rowe. John F. Rider Publisher, Inc., 
116 W. 14th St., New York 11, N.Y, 51/2x81/2 
in. 160 pp. $2.90. 

This practical book describes 
methods and equipment for reducing 
radiation from power lines and appli- 
ances. 

LINEAR GRAPHS AND ELECTRICAL NET- 
WORKS, by Sundaram Seshu and Myril B. 
Reed. Addison -Wesley Publishing Co., Inc., 
Reading, Mass. 6 x 9 in. 315 pp. $9.75. 

An introduction to a graphical, 
mathematical method for solving net- 
works, including applications to digital 
computers, switching, logic. For ad- 
vanced students. 

TEACH- R -MATIC STUDY COURSE NO. 
TV -I, by H. G. Cisin. Harry G. Cisin, Amagan- 
sett, N.Y, 81/2 x 11 in. plus rotating circular 
disc chart 111/2-in. diameter. 11 pp. $4.90. 

New approach to teaching radio 
servicing uses "reinforced response" 
techniques. Numbered answers to 
multiple- choice questions in book are 
selected by turning disc chart, which 
indicates accuracy of answer. 

TRANSISTOR CIRCUIT ANALYSIS, by 
Maurice V. Joyce and Kenneth K. Clarke. 
Addison -Wesley Publishing Co. Inc., Reading, 
Mass. 6 x 9 in. 461 pp. $10.75. 

Mathematical analysis of ampli- 
fiers, switches, oscillators and multi - 
vibrators, for designers and advanced 
engineering students. 

A PICTORIAL ALBUM OF WIRELESS AND 
RADIO 1905 -1928, by Harold S. Greenwood. 
H. S. Greenwood, 2341 Nyland, Arcadia, Calif. 
51/2 x 81/2 in. 219 pp. $3. 

A collection of photographs and 
reproductions of advertisements of 
components, radio sets, tubes and kits, 
from the first detectors (coherers) and 
early variable condensers to the first 
television kit. There is some explan- 
atory text and a number of reproduc- 
tions of old ads and magazine pages. 

INDUSTRIAL ELECTRONICS MADE EASY, by 
Tom Jaski. Gernsback Library, 154 W. 14th St., 
New York 11, N.Y. 51/2 x 81/2 in. 288 pp. $3.95. 

A complete introduction covering 
generators, counters and computers, 
controls, recorders, transducers and 
service instruments and practices. END 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


SCHOOL 
DIRECTORY 

college degree in 27 months 
Higher income ... advancement. Major 
corporations regularly interview sen- 
iors. B.S. DEGREE IN 27 MONTHS 
in Engineering. IN 36 MONTHS in 
Business Administration. Small classes. 
Well- equipped labs. Low costs. Enter 
Mar., June, Sept., Jan. Write J. G. Mc- 
Carthy for Catalog and Career Book. 

TRI -STATE COLLEGE 
2412 College Avenue Angola. Indiana 

LE 
RA 

N 

LEARN 
RADAR MICROWAVES 

COMPUTERS- TRANSMITTERS 
CODE TV RADIO 

Phila. Wireless Technical Inst. 
1533 Pine St., Philadelphia 2. Pa. 

A Non -Profit Corp. 
Founded in 1908 

Write for Free Catalog to Dept. RE -1 
Classes now forming 

ENGINEERING EDUCATION 
,,OÍ for the Space Age 

NORTHROP INSTITUTE of Technology 
is a privately endowed, nonprofit college of engineering 
offering a complete Bachelor of Science Degree Program 
and TWO -YEAR accredited technical institute curricula. 
Students from 50 states many foreign countries. Outstand- 
ingly successful graduates employed In aeronautics, elec- 
tronics, and space technology. Write today for catalog - 
no obligation, 

NORTHROP INSTITUTE OF TECHNOLOGY 
1181 West Arbor Vitae Street, Inglewood I, California 

B. S. DEGREE IN 36 MONTHS 
INDUSTRY S. GOVERNMENT NEED 
50,000 NEW ENGINEERS A YEAR! 

Accelerated year -round program puts you in the Job -market 
a whole year early! Also B.E. degree In 27 mos. Aero., 

Chemistry, Physics. Quality instruction; 
Electronics; 

idely recognized. 
Graduates employed from coast to coast. Self -help pro- 
gram. 

E. Washington Blvdd., ' Ft. Wayne 
July, 

. 

Set. 
Ind. 

INDIANA.TECHNICAL COLLEGE 

LEARN 
ELECTRONIC 

ORGAN SERVICING 
This new, high paying profession can 
now be learned easily in your spare 
time. 
* Complete Training -All Makes and 

Models 
*Scientific Teaching Aids Make 

Learning Easy 

* No Prior Knowledge of Electronics 
Necessary 

GET FULL DETAILS ON THIS 
AMAZING COURSE 

WRITE FOR FREE BOOKLET 

NILES BRYANT SCHOOL 
Dept. L , 3731 Stockton Blvd. 

Sacramento 20. California 

JANUARY, 1962 

LEARN 
TRANSISTOR, COMPUTER OR 

RADAR ELECTRONICS 

AT HOME ! 

Prepare now for a profitable career 
in one of these growing fields. Learn 
theory and practical application of 
all makes and types with proven 
home study courses from the Philco 
Technological Center. 
For FREE information write: 

PH I LCO, 
TECHNOLOGICAL CENTER 
P.O. Box 4730, Dept. R -2, Philadelphia 34, Pa. 

HIGH SCHOOL 
You can still finish High School - at home, in your 
spare time. No interference with job or social life. Win 
more pay, better job, new respect. Take only the sub- 
jects you need. Personalized guidance. Diploma to 
graduates. I.C.S. will send you 3 valuable books 
FREE to help you get started: (1) "How to Succeed," 
(2) High School subjects, (3) sample lesson. Write: 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

DEPT. 39087K, SCRANTON 15, PA. 

ENGINEERING DEGREES 
E. E. 

PACIFIC 
INTERNATIONAL 

5719 -M Santa Moni 

Option Electronics. 
Mechanical, 

Also in Liberal Arts 
earned by 

HOME STUDY 
Resident Classes Also 
Available if Desired 

Specify course preferred 
PACIFIC INTERNATIONAL 

COLLEGE OF ARTS 
& SCIENCES 

Primarily a orrespondence 
school 

Chartered 1935 
ca Blvd. Hollywood 38, Calif. 

ETI 
Engineering Technician 

A.S. Degree -2 Years 

Electronics Engineer 
B.S. Degree -4 Years 

Write for Folder 

ELECTRONIC TECHNICAL INSTITUTE 
970 West Manchester Ave., Inglewood. Calif. 

SAN DIEGO -COSTA MESA 

GET INTO 

ELECTRONICS 
V.T.I. training leads to success as 
technicians, field ngineers, special- 
ists In communications, guided mie 
miles, computers, radar and automation. 
Basic and advanced courses In theory 
and laboratory. Aes0C. degree In elec. 
tronlce In 29 mos. B.S. in electronic 
engineering obtainable. ECPD ac- 
credited, G.I. I approved. Graduates in 
all branches of electronics with major 
companies. Start February September. 
Dorms, campus. High School graduate 
or equivalent. Catalog. 

VALPARAISO TECHNICAL 
INSTITUTE 

Oast. C Valparaiso, Indiana 

to guide you 
to a 
successful future 
in 

ELECTRONICS 
RADIO -TV 
COMPUTERS 
ELECTRICAL 
ENGINEERING 
This interesting pictorial booklet 
tells you how you can prepare for a 
dynamic career as an Electrical En- 
gineer or Engineering Technician in 
many exciting, growing fields: 

MISSILES RADAR RESEARCH 
ELECTRICAL POWER ROCKETRY 

AUTOMATION AVIONICS 
SALES DEVELOPMENT 

Get all the facts about job opportu- 
nities, length of study, courses 
offered, degrees you can earn, 
scholarships, part -time work - as 
well as pictures of the Milwaukee 
School of Engineering's educational 
and recreational facilities. No obli- 
gation - it's yours free. 

MILWAUKEE SCHOOL OF ENGINEERING 

MAIL COUPON TODAY! 
MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RE -162, 1025 N. Milwaukee St. 
Milwaukee. Wisconsin MS -113 

Please send FREE "Your Career" booklet 
I'm interested in Electronics Radio -TV 

Computers Electrical Engineering 
Mechanical Engineering 

(PLEASE PRINT) 

Name Age 

Address. 

City........... - ... _._.._._._. Zone.......... .. State ....._....._........... 

I'm eligible for veterans education benefits. 

Discharge date.__..---.---..... __..._........._..._.__........ aa------ ea--- ea--- -- ei 
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Classified 

Rates -50c per word (including name, address and initials. Minimum ad 10 
words. Cash must accompany all ads except those placed by accredited agen- 
cies. Discount, 10 °° for 12 consecutive issues. Misleading or objectionable ads 
not accepted. Copy for March issue must reach us before Dec. 11. 1961. 

RADIO -ELECTRONICS, 154 Wes+ 14 St., New York 11, N. Y. 

FOR SALE 

Electronics 

HOFFMAN silicon solar cells, type 120C. 
Minimum output current 23 ma, minimum 
power 9 mw at 10,000 foot -candle sunlight 
with 400-my load. Size .788x.394x.025 ". 
Temperature range -65° to 175 °C. Cells 
unmounted without leads. Reg net $2.40, 
ONLY 3 for $1.25; 6 for $2.25. Unused, 
postpaid. Satisfaction guaranteed! Rush 
check or MO. No COD. CLARK ELEC- 
TRONICS, 190 W. Santa Clara, San Jose 
13, Calif. 

PRINTED CIRCUITS. Free catalog lists 
hundreds of circuits. CLOUD "9" ENGI- 
NEERING, Brookdale, Calif. 

SHORT CIRCUITS pinpointed within 5 
feet or your $4.50 back. Own a patented 
pocket -size Dynamic Short Locator. DY- 
NAMICO, 11370 SW 60th Terr., Miami 43, 
Fla. 

REWIND electric motors yourself. Send 
$1.00 today; receive rewinding data for 
300 single -phase motors, plus wholesale 
parts catalog, plus big bargain circular, 
by return mail. MODERN, Box 8715, Kan- 
sas City 14, Mo. 

TRANSISTOR IGNITION -save gas, tune - 
ups. Points, plugs last 50,000- 100,000 miles. 
Improved cold starting, high -speed per- 
formance. Complete negative -ground 12v 
system, $29.50. Special coil, $9.50. PALMER 
ELECTRONICS, Carlisle, Mass. 

RADIO TOWER, 205' in 20' sections. All 
guy wires, Revere beacon, obstruction 
lights, model 1615 Revere, steel, painted 
CAB regulations, Like new. Manufactured 
by Modern Electronics Company. Original 
cost $4,250.00. Our price $1,500.00 FOB 
Vicksburg, Miss. W. J. RUNYON & SON 
INC., 3312 Oak St., Vicksburg, Miss. 

SCHEMATICS, repair information. Tele- 
vision $1.50. Radio 750. Send make and 
model. SCHEMATICS UNLIMITED, Box 
65, Flushing 64, N.Y. 

SCHEMATIC DIAGRAMS, exact replace- 
ment parts orders: Japanese transistor or 
tube radios, recorders, transceivers, elec- 
tronics equipment. Give model and manu- 
facturer, $1.00. TECHERVICES, CPO 849, 
Tokyo, Japan. 

TV, RADIO tubes and parts wholesale. 
Brand New. List free. R T M CO., 508 Clif- 
ford, Flint 3, Mich. 

4MF /600V oils, 190. Many receiving tubes, 
190. Motor brushes, 3¢. MAX ABRAMSON, 
3238 Eliot Blvd., Oceanside, N.Y. 

DOOR OPERATOR, $59.95. Automatic 
chain drive. Not a kit -highest quality. 
Free Literature. DEMSCO, Sebring 25, 
Ohio. 
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SEND FOR FLYERS listing transmitters, 
receivers, teletype converters, tubes, com- 
ponents. SPERA ELECTRONICS, 37 -10 33 
St., Long Island City 1, N.Y. 

SUPERSENSITIVE directional micro- 
phone picks up a whisper at great dis- 
tances. Used by investigators to record 
faint, distant sounds without being de- 
tected. Easily constructed for about $7. 
Step -by -step plans, $1.95. DEE CO., Box 
7263 -A, Houston 8, Tex. 

TELEVISION TUBES 60% off. Brand -new, 
no factory rejects. First line. Prepaid. 
PARKWAY ELECTRONICS, Vestal, N.Y. 

APPLIANCE LAMP, range, vacuum parts 
wholesale. Catalog 25¢. SECO, 112 So. 20th 
St., Birmingham 3, Ala. 

PROFESSIONAL ELECTRONIC PROJ- 
ECTS- Organs, Timers, Computers, etc. - 
$1 each. List free. PARKS, Box 1665, Lake 
City, Seattle 55, Wash. 

BEFORE YOU BUY Receiving Tubes or 
Hi -Fi Components send now for your giant 
FREE Zalytron current catalog- featuring 
nationally known Zalytron First Quality 
TV -Radio Tubes, Hi -Fi Stereo Systems, 
Kits, Parts, etc. All priced to Save You 
Plenty -Why Pay More ? ZALYTRON 
TUBE CORP., 220 W. 42nd St., N.Y.C. 

CONVERT ANY TELEVISION to sensi- 
tive big- screen oscilloscope. Only minor 
changes necessary. Plans $1.95. RELCO, 
Box 10563 -D, Houston 8, Tex. 

SAVE DOLLARS on Radio, TV Tubes. 
Brand new. Parts at less than manufac- 
turer's cost. 100% Guaranteed. No re- 
brands or pulls! UNITED RADIO, Box 
1000 -R, Newark, N.J. 

PRECISION RESISTORS, carbon -deposit. 
Guaranteed 1% accuracy. Millions in stock. 
Vz -watt, 80. 1 -watt, 12¢. 2 -watt, 15e. Lead- 
ing manufacturers. ROCK DISTRIBUTING 
CO., 902 Corwin Rd., Rochester 10, N.Y. 

RADIOS, taperecorders, transceivers, tele - 
amplifiers. Everything Japanese. UNITA, 
545 Fifth Ave., New York 17, N.Y. 

ELECTRONIC SURPLUS CATALOG, 5,000 
items. Send 10¢. BILL SLEP CO., Drawer 
178R, Ellenton, Fla. 

DIAGRAMS FOR REPAIRING RADIOS, 
$1; television $2. Give make and model. 
DIAGRAM SERVICE, Box 672 RE, Hart- 
ford 1, Conn. 

TV DIAGRAMS, $1.00. State make and 
model. DENVER DIAGRAM SERVICE, 527 
E. Exposition, Denver, Colo. 

Audio Hi-fi 
ORGAN BUILDERS - Hammond genera- 
tor, 92 -note, guaranteed. DAVE BRENER, 
224 Century, Playa Del Rey, Calif. 

NEW GRILLE CLOTH, 14 sq. ft. Send 
self -addressed envelope for free samples. 
NAEFTY PLASTICS INC., 4909 Midmoor 
Rd., Madison 4, Wis. 

COMPONENTS, Recorders, Tapes. FREE 
Wholesale Catalogue. CARSTON, 125 -T 
East 88th St., New York 28,. N.Y. 

DON'T BUY HI -FI COMPONENTS, Kits, 
Tape, Tape Recorders until you get our 
low, low return mail quotes. "We Guar- 
antee Not To Be Undersold." Wholesale 
Catalog Free. Easy Time Payments Plan, 
10% down -up to 24 months to pay. HI- 
FIDELITY CENTER, 220 RC E 23 St., New 
York 10, N.Y. 

TAPE recorders, Hi -Fi components, Sleep - 
learning equipment, Tapes, Unusual 
values. Free catalog. DRESSNER, 1523R 
Jericho Turnpike, New Hyde Park, N.Y. 

POPULAR Piano and Organ lessons on 
tape, $6.00, either tape. Write for particu- 
lars. BOB MILLER TAPES, Box 132 -R, 
Cranford, N.J. 

HI -FI AMPLIFIERS, tuners, speakers, 
Walkie Talkies, radios, telescopes, micro- 
scopes, cameras. LOW Prices. Free Cata- 
log. GM PHOTOELECTRONICS, 623 Gay, 
Knoxville, Tenn. 

PROMPT DELIVERY. Lower prices. Am- 
plifiers, Tape Recorders, Tuners, etc. No 
catalogs. Individual Quotes. Compare. 
L. M. BROWN SALES CORP. Dept. R, 239 
E. 24th St., New York 10, N. Y. 

SAVE 30 %. Stereophonic music on tape. 
Request tape, recorder Catalog R -1. SAXI- 
TONE TAPE SALES, 1776 Columbia Rd, 
Washington 9, D.C. 

RENT STEREO TAPES -over 2,000 dif- 
ferent -all major labels -free catalog. 
STEREO- PARTI, 811 -RE, Centinela Ave., 
Inglewood 3, Calif. 

SALE ITEMS. Component quotes. Bulk 
tapes. BAYLA CO., Box 131 -RE, Wantagh, 
N.Y. 

General 
"EXPERIMENTERS' ELECTRONICS" mag- 
azine. Tubes, transistors, crystal sets - 
250; 12 issues $2.50. LABORATORIES, 
1131 -B Valota, Redwood City, Calif. 

100 FOREIGN STAMPS only 10¢ with ap- 
provals. RORRY STAMPS, 7521 Mason, 
Dept. 112, Canoga Park, Calif. 

BUY /RENT COMEDY, PARTY RECORDS. 
Sampler and catalogs, $1.00. DRC, Dept. 
RE -1, 11024 Magnolia Blvd., No. Holly- 
wood, Calif. 
100 DIFFERENT United States commemo- 
rative stamps. 1/2¢ to 100 face, used $1.00; 
mint, $4.95. IRWIN, Box 12D, Brooklyn 
29, N.Y. 

BUSINESS AIDS 
500 PRINTED GUMMED Name and Ad- 
dress Labels, $1.00. No COD's. Print clear- 
ly. ADDISON MAIL ORDER, RE -5, 1840 
Addison, Chicago 13. 

NIPPO Check Protectors, $9.95. Warran- 
teed! Free Trial Offer! ALBRIGHT, Tip- 
ton 1, Ind. 

RADIO -ELECTRONICS 
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100 81%x11 LETTERHEADS, $2.25 post- 
paid. McDONALD, 545 No. Oakland, Pasa- 
dena 4, Calif. 

FREE SAMPLES, Business Cards. Low 
prices. CRAFTS, Box 7146, Nashville, Tenn. 

WANTED 
WANTED: BC- 348's, laboratory equip- 
ment, manuals, klystrons. Cash, swap. 
ENGINEERING ASSOCIATES, 434 Patter- 
son Rd., Dayton 19, Ohio. 

WANTED- MISCELLANEOUS Quicksilver 
Platinum, Gold, Silver. Ores analyzed. 
MERCURY TERMINAL, Norwood, Mass. 

WANTED COINS. Buying list, $1.00. BAR - 
NEY NORVILLE, Bells, Tenn. 

CASH PAID! Sell your surplus electronic 
tubes. Want unused, clean radio and TV 
receiving, transmitting, special purpose, 
Magnetrons, Klystrons, broadcast types, 
etc. Want military & commercial lab /test 
and communications equipment such as 
G.R., H.P., AN /UPM prefix. Also want 
commercial receivers and transmitters. 
For a fair deal write BARRY, 512 Broad- 
way, New York 12, N. Y. WAlker 5 -7000. 

EDUCATION/ 
INSTRUCTION 

GIANT ARMS. Dr. Young's D.C. Revo- 
lutionary discovery. $2.00 Satisfaction or 
refund. GAUCHO, Box 9309 -X5, Chicago 
90. 

SLEEP LEARNING. Startling method 92% 
effective. Brochure free. ASR FOUNDA- 
TION, Box 21RE, Henry Clay Station, Lex- 
ington, Ky. 

LEARN WHILE ASLEEP, Hypnotize with 
your recorder, phonograph or amazing new 
Electronic Educator endless tape recorder. 
Catalog, details free. SLEEP- LEARNING 
ASSOCIATION, Box 24 -RD, Olympia, 
Wash. 

NEW CONCEPT OF LEARNING SELF - 
HYPNOSIS! Now on tape or record! Free 
Literature. McKINLEY -SMITH CO., Dept. 
T5, Box 3038, San Bernardino, Calif. 

SERVICES 

PATENT drawings of your inventions 
made by our experts from your sketches. 
PATENT SERVICE ASSOCIATES, Haver- 
hill, N.H. 

TV TUNERS -rebuilt or exchanged, $9.95 
complete -all types -fast, guaranteed serv- 
ice. Send tuner with all parts to: L. A. 
TUNER EXCHANGE, 4611 W. Jefferson 
Blvd., Los Angeles 16, Calif. 

TRANSISTORIZED products dealers cata- 
log, $1. INTERMARKET, CPO 1717, Tokyo, 
Japan. 

ALL MAKES OF ELECTRICAL INSTRU- 
MENTS AND TESTING equipment re- 
paired. New and used instruments bought, 
sold, exchanged. HAZELTON INSTRU- 
MENT CO., 128 Liberty St., New York, N.Y. 

HOW and where to obtain capital. Write 
RELIABLE SERVICE, Box 214 -RE, Rome 
City, Ind. 

MISCELLANEOUS 

BARBELLS, exercise equipment. Courses. 
Catalog 10e. GOOD BARBELL CO., Siloam 
Springs, Ark. 

WHOLESALING OPPORTUNITY. Buy na- 
tionally advertised merchandise below 
wholesale. Free Catalog. JOSEPH ROB - 
ERTS, 1813 S. Federal, Los Angeles 25, 
Calif. 

INDEPENDENT THINKERS -investigate 
Humanism! Write AMERICAN HUMAN- 
IST ASSOCIATION, Dept. RE, Yellow 
Springs, Ohio. 

FREE Freethought book list and sample 
rationalist magazine "The Liberal" 
FRIENDSHIP LIBERAL LEAGUE INC., 
Thomas Paine Center, 5233 N. 5th St., Box 
R -E, Philadelphia 20, Pa. 

INVENTIONS WANTED for immediate 
promotion ! Patented, unpatented. Out- 
right cash; royalties; CASCO, Dept. 3, 
Mills Bldg., Washington 6, D.C. 

PRINTING PRESSES, type, supplies. List 
40. TURNBAUGH SERVICE, Mechanics- 
burg, Pa. 
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costs YOU 
LESS... 

RAD -TEL'S Quality 
Brand New Tubes 

up to 75% OFF 

ONE -DAY SERVICE 

EACH TUBE INDIVIDUALLY & ATTRACTIVELY BOXED & BRANDED RAD -TEL 

,. 

SEND FOR FREE TROUBLE SHOOTING 
GUIDE AND NEW TUBE & PARTS CATALOG 
TERMS: 25% deposit must accompany all orders, balance C.O.D. Orders 
under $5: add $1 handling charge plus postage. Orders over $5: plus 
postage. Approx. 8 tubes per 1 lb. Subject to prior sale. Prices sub- 
ject to change. No C.O.D.'s outside continental U.S.A. 

RAD -TEL TUBE CO. 
DEPT RE I62 55 CHAMBERS STREET, NEWARK 5, NEW JERSEY 
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Qty. Type Price 
-024 .79 
-1AX2 .62 
_1B3 .79 
_111N5 .55 
-163* .79 
-113* .79 
_1K3* .79 
_1R5 .62 
_1S4 .59 
_1S5 .51 
_1T4 .58 
_1U4 .57 
-1U5 .50 
_1X2B .82 
-2AF4 .96 

.28N4 .64 

Qty. Type Price Qty. Type Price Qty. Type Price 
_6AT8 .79 -6GN8* .94 _12CU5 .58 
.-6AU4 .82 _6H6 .58 _12CU6 1.06 
.-6AU6 .52 _615GT .51 _12CX6 .54 
_6AÚ7 .61 _6J6 .67 _12D4* .69 
_6AÚ8 .87 _6K6 .63 _12D85 .69 - 610V6 .41 _6L6 1.06 _12DE8 .75 
_6AW8 .90 _6N7 .98 _12DL8 .85 
_6AX4 .66 _6S4 .51 _120Q6 1.04 
_6AX5 .74 _6SA7GT .76 _12DS7 .79 
_6AX7 .64 _6SG7GT .41 _12DT5* .76 
_6AX8* .92 _6SH7GT .49 _120T7* :79 - 6BA6 .50 _6S17 .88 _12DT8* .79 - 6BA6 .88 _6SK7GT .74 _12DU7 1.01 
_6BC5 .61 _6SL7GT .80 _12DW8* .89 
_6BC7 .94 -6SN7GT .65 _12DZ6 .56 
_6BC8 .97 _6S47 .73 _12ED5 .69 

_2EN5* 
_3AL5 

_3AU6 
_3AV6 

_3BA6 
-3BC5 
_3BE6 
-3BN6 

3BÚ8 
-3BY6 
_3BZ6 
..3C86 
_3CS6 - .3D64* 
_3DK6* 
_3DT6 
_304 

.45 

.42 

.51 

.41 

.51 

.54 

.52 

.76 
.78 
.55 
.55 
.54 
.52 
.85 
.60 
.50 
.63 

_6B05 
_6BE6 
-66F5 
_6BF6 
_6BG6 
_6BH6 
_60H8 - 6816 
-6811 - 6BK7 - 6BL7 
-6BN4 
-6BN6 
-6BG6 
-6BQ7 
-6BS8 - 6BÚ8 

1.25 
.55 
.90 
.44 

1.66 
.65 
.87 
.62 
.79 
.85 

1.00 
.57 
.74 

1.05 
1.00 
.90 
.70 

_6T4 .99 
_6T8 .85 
_6U8 .83 - 6VG6T .54 
..6W4 .60 
_6W6 .71 
_6X4 .39 
_6X5GT .53 
_6X8 .80 - 7A8 .68 
_7AU7 .61 
_7B6 .69 
_7EY8* .73 
_7F8 .90 
_7N7 .90 
_7S7 1.01 
_7Y4 .69 

_12E66 .54 
_12EK6 .56 
_12EL6 .50 
_12EM6 .79 
_12EN6 .78 
_12EZ6 .53 
.-12F8 .66 
_12FA6 .79 
_12FM6 .43 
_12FR8 .91 
_12FX8 .85 
_126C6 1.06 
_1218 .84 
-12K5 .65 
_12L6 .58 
_12SA7 .92 
_12SF7 .69 

__305 .80 
-3S4 .61 

_3V4 .58 
-4BQ7 1.01 

4BZ7 .96 
-4628 1.10 
_4CS6 .61 
_4DT6 .55 
_5AM8 .79 
_5AN8 .86 
_5AQ5 .52 - 5AS8* .86 
_5AT8 .80 
-5AV8 1.01 
-5BC8 .79 
_5BE8 .83 
_58K7 .82 

68X7 - 6BY5 
_6BY6 
-6BY8 - 6BZ6 
_6BZ7 - 6BZ8 
_6C4 
-6CB6 
_6C D6 
_6CE5* 
_6CF6 
_6C67 
_6CG8 
_6CK4* 
_6CL8 
_6CM6 

1.02 
1.15 

.54 
.66 
.55 

1.01 
1.09 
.43 
.55 

1.42 
.57 
.64 
.61 
.77 
.70 
.79 
.64 

-8AÚ8 
_6AW8 
_8645 
_8CG7 
_8CM7 
_BCN7 
_8CS7 - 8CX8 
_8EB8 - 8SN7 
_9C L8 
_11CY7 
_12A4 
_12AB5 
_12AC6 
_12AD6 
_12ÁE6 

.83 

.93 

.60 

.62 

.68 

.97 

.74 

.93 

.94 

.66 

.79 

.75 

.60 

.55 

.49 

.57 

.43 

_12SH7 .49 
_12S17 .67 
_12SK7 .74 
-12SL7 .80 
_12SN7 .67 
_12SQ7 .78 
_12U7 .62 
_12V6 .53 
_12W6 .69 
_12X4 .38 
_17AX4 .67 
_17BQ6 1.09 
_17DQ6 1.06 

17W6 .70 
_18FW6* .49 
_18FX6* .53 
_18FY6* .50 

-5607 .97 
_5BR8 .79 
-5BT8* .83 
_5CG8 .76 

5- CL8 .76 
-5CM8* .90 
-5C08 .84 
_5CZ5* .72 
_5EA8 .80 
-#EÚ8 .80 
_516 .68 
_5T8 .81 
-5U4 .60 

-5U8 .81 
_5V3 .90 
_5V6 .56 
-5X8 .78 

_6CM7 .66 
_6CM8* .90 
-6CN7 .65 
-6CG8 .84 - 6CR6 .51 
_6CS6 .57 
_6CS7 .69 
-6CÚ5 .58 
_6CD6 1.08 
_6CY5* .70 
-6CY7 .71 
_60A4* .68 
-_6085 .69 
-6086 .51 
-6DE6 .58 
_6006 .59 
_60K6 .59 

_12AE7 .94 
_12AF3 .73 
_12AF6 .49 
_t2Á16 .46 
_12AL5 .45 
_12AL8 .95 
_12ÁQ5 .60 
_12AT6 .43 
_12AT7 .76 
-12AÚ6 .51 
_12ÁU7 .60 
_12AV6 .41 
_12AV7 .75 
_12AX4 .67 
_12AX7 .63 
_12AY7 1.44 
_12AZ7 .86 

_19AU4 .83 
_19BG6 1.39 
_19C8 1.14 

19T8 .80 - 21EX6 1.49 
-25AV5 .83 
-25AX4 .70 
.-256K5 .91 
_256 Q6 1.11 
-25C5 .53 
.-25CA5 .59 
_25CD6 1.44 
-25CU6 1.11 
_250N6 1.42 
___25EH5 .55 
-25L6 .57 
__25W4 .68 

_5Y3 .46 _6DN6 1.55 _12B4 .63 _32ET5 .55 
-6AB4 .46 -6D06 1.10 _12B0 .84 _32L7 .90 
_6AC7 .96 _61116 .53 _12806 .50 _3565 .60 
_6AF3 .73 ____6DT8* .79 _12BE6 .53 _35C5 .51 
_6AF4 .97 _6EA8 .79 _12BF6 .44 _35L6 .57 
_6A65 .68 _6EB5* .72 _12BH7 .77 _35W4 .42 
-6AH4 .81 -6EB8 .94 _12BK5 1.00 _35Z5 .60 
_6AH6 .99 _6EM5* .76 _12616 .56 _36AM3* .36 
_6AK5 .95 _6EM7 .82 _12B06 1.06 -50B5 .60 
_6AL5 .47 _6EU8 .79 -12BR7 .74 -5005 .53 
_6AM8 .78 _6EW6 .57 _12BV7 .78 _50EH5 .55 
-6AQ5 .53 -6EY6* .75 _12BY7 .77 _50L6 .61 
_6AR5 .55 _6F5GT .39 _12BZ7 .75 _70L7 .97 
_6AS5 .60 _6FE8 .75 _12C5 .56 -7025 .69 
_6AS6 .80 -6G118 .80 _12CN5 .56 _807 .70 
-6AT6 .43 6GK6* .79 _12CR6 .54 -117Z3 .61 

Popular New Tube Types Offered by Rad-Te I* 
NOT AFFILIATED WITH ANY OTHER, MAIL ORDER TUBE COMPANY 

RADIO -ELECTRONICS 
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play ball: 
Heard better at Comiskey Park with University 4A4 P. A. loudspeakers* 

And why was University chosen to be the voice of the Chicago White Sox explosive scoreboard? 
For the same reasons that have made University Loudspeakers the choice of more P. A. users than any other brand 
in the world: proven dependability, greater value, superior performance. 

University 4A4 Superpower Projectors are excellent examples of University quality. During World War II, the 
military needed an extremely compact, lightweight, high power unit capable of penetrating the terrific noise levels 
found under combat conditions. The first 4A4 fulfilled exacting military specifications- to perfection. As a result 
of University's ever -expanding R & D program, today's 100 -watt Model 4A4- and its big brother, the B -12P -are 
actually far superior. You will find them at leading sports stadiums, race tracks, airports . .. in church towers 
for the transmission of chimes and organ music ... and in many civil defense installations. They are simple to install, 
fool -proof in operation, and immune to weather conditions of every kind. Perhaps they 
could be the answer to your P. A. needs? 

But whether you need superpower projectors, top quality drivers, trumpets, paging or weather- 
proof high fidelity speakers ... portable super -hailers, explosion -proof or underwater 
speakers -check University first. Most P. A. users do. 

Write today for complete 4A4 specifications and P. A. catalog. 
Desk S -11, University Loudspeakers, Inc., White Plains, N. Y. 

Integrated in a Dukane Sound System, installed by Rich Sound Engineers, Chicago, Illinois. A Division of Ling- Temco- Vought, Inc. 
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You're looking at the base of one of RCA's re- 
markable new novar tubes ...the first in a new 
family of tubes that will mean better business 
for you through reduced call backs. 

This new base -with 9 widely- spaced, heavy - 
gauge pins- characterizes novar, RCA's line of 
large all -glass integral base tubes designed to do 
the work of conventional tubes with molded 
bases. Because novars outperform these con- 

ventional types, they are being selected for use 
in more and more radio and TV receivers as well 
as hi -fi equipment. From present indications, 
novar should become the standard of the industry. 

Look for novar, RCA's latest contribution to 
electron tube design. Your Authorized RCA 
Electron Tube Distributor now has RCA -7868 
novar and will soon have many other types to 
support your servicing business. 

RCA ELECTRON TUBE DIVISION, HARRISON, N.J. 

The Most Trusted Name in Electronics 
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