
lectroniesWorlá 
Operation of MAGNETIC CORE COMPUTER MEMORIES 

Circuit analysis of ELECTRONIC SIREN /MOBILE P.A. SYSTEMS 

HIDDEN TV TEST SIGNALS 

Construction of: 

SINGLE -FREQUENCY RECEIVER 

for MARS-CAP-WWV-or Ham Radio 

TELEMETRY 
SYSTEMS and 

TECHNIQUES 

APRIL, 1964 
50 CENTS 

TYPE OF 
MODULATION 

MULTIPLEX 
SYSTEM 

WAVEFORM SYSTEM 
REQUIREMENTS 

DISPLAY ' 

AM Amplitude Frequency 
Division, 
Analog 

1111111 1111111 (lu 

AM Detector, 
Amplitude 
Reference 

Voltmeter, 
Scope 

FM Frequency Frequency 
Division, 
Analog 

WAANOWN FM Detector, 
Frequency 
Reference 

Freq. Meter, 
Scope 

PM Phase Frequency 
Division, 
Analog 

Phase Detector, 
Phase Reference 

Voltmeter 

PAM Pulse Amplitude Time 
Division, 
Analog 

AM Peak Detector, 
Amplitude Ref., 
Sync Pulses 

Voltmeter, 
Scope 

PDM Pulse Duration Time 
Division, 
Analog 

P.D. Detector, 
Sync Pulses 

Voltmeter, 
Scope l 

PPM Pulse Position Time 
Division, 
Analog II II II II l Pulse Interval 

Detector, 
Sync Pulses 

Voltmeter, 
Scope 

PCM Pulse Code 
(RZ) (Return to Zero) 

Time 
Division, 
Digital 

Digital Decoder, 
Sync Pulses 

Digital 
Readout 

PCM Pulse Code 
(NZR) (Non- Return to 

Zero) 

Time 
Division, 
Digital 

Digital Decoder, 
Sync Pulses 

Digital 
Readout n n 

Types of modulation and waveforms used in telemetry systems. 
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 YEAR of leadership 

for Radio -Television 

SPECIAL CUSTOM DESIGNED TRAINING 
EQUIPMENT INCLUDED 

Since NRI pioneered equipment units to provide 
ACTUAL ON- THE -JOB EXPERIENCE in home training, 
NRI instructors have invested many thousands of man 
hours in testing, changing, retesting, improving NRI 
equipment to simplify and speed training. Unlike other 
schools "stock" or "standard" equipment is not good 
enough. NRI equipment is custom designed EXCLU- 
SIVELY FOR TRAINING. It demonstrates theories, cir- 
cuit action, defects; you get experience in operation, 
maintenance, trouble shooting. 

These Men Trained for Success 
with NRI YOU CAN, TOO 

"I want to thank NRI for making it all possible," says Robert 
L. L'Heureux of Needham, Mass., who sought our job con- 
sultant's advice in making job applications and is now an 
Assistant Field Engineer in the DATAmatic Div. of Minneapo- 
lis- Honeywell, working on data processing systems. 

His own full -time Radio -TV Servicing 
Shop has brought steadily rising income to Harlin C. 
Robertson of Oroville, Calif. In addition to employing a 
full -time technician, two NRI men work for him part -time. 
He remarks about NRI training, "I think it's tops." 

Even before finishing his NRI training, Thomas F. Favaloro, 
Shelburne, N.Y., obtained a position with Technical Appli- 
ance Corp. Now he is foreman in charge of government 
and communications divisions. He writes, "As far as I am 
concerned, NRI training is responsible 
for my whole future." 

"I can recommend the NRI course to 
anyone who has a desire to get 

ahead," says Gerald L. Roberts, of Champaign, Ill., whose 
Communications training helped him become an Electronic 
Technician at the Coordinated Science Laboratory, U. of 
Illinois, working on Naval research projects. 

NATIONAL RADIO INSTITUTE 
Oldest and largest school of its kind 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Choose From NRI'S 

Specialized Instruction Plans 
Television -Radio Servicing 
Learn to fix black- and -white and color sets, AM -FM radios, stereo 
hi -fi, etc. A profitable field for part or full -time business of your own. 

Industrial -Military Electronics 
Learn Principles, Practices, Maintenance of Electronics equipment. 
Covers computers, servos, telemetry, multiplexing, other subjects. 

Complete Communications 
A comprehensive program for careers in broadcasting or mobile, 
marine, aviation communications. Learn to operate, maintain trans- 
mitting equipment. Prepares for FCC License. 

FCC License 
Prepares you quickly for First Class License exams. Every communica- 
tions station must have licensed operators. Also valuable for Service 
Technicians. 

Math for Electronics 
A short- course of carefully prepared texts going from basic arith- 
metic to graphs and electronic formulas. Quick, complete, low in cost. 

Basic Electronics 
Abbreviated, 26- lesson course covering Automation -Electronics, 
TV Radio language, components, principles. Ideal for salesmen, 
hobbyists, others. 

Electronics for Automation 
For the man with a knowledge of basic electronics who wants to 
prepare for a career in process control, ultrasonics, telemetering 
and remote control, electromechanical measurement, others. 

Aviation Communications 
For the man who wants a career in and around planes. Covers 
direction finders, ranges, markers, loran, shoran, radar, landing 
system transmitters. Prepares for FCC License. 

Marine Communications 
Learn to operate, repair transmitters, direction finders, depth indi- 
cators, radar, other Electronic equipment used on commercial and 
pleasure boats. A growing, profitable field. Prepares for your FCC 
License. 

Mobile Communications 
Learn to install, operate, maintain mobile equipment and associated 
base stations as used by police, fire departments, taxi companies, 
etc. Prepares for FCC License. 

SEND FOR 
THESE 
TWO 
NEW 
BOOKS 

TECHNICAL 

INSTRUCTION 

and EQUIPMENT 

Read the story of NRI's 50 years of pioneering 
and leadership in training men at home for 
careers in Electronics. Read about NRI's phi- 
losophy of training; its reputation among 
leaders of the Electronics industry; read about 
our specialized instruction plans and see pic- 
tures of equipment you get. Whatever your 
age or status, the continuing increase in career 
opportunities in the ever -growing, ever- chang- 
ing Electronics industry should interest you. 
Mail the postage -free form today. 
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Now...MORE TV THAN EVER in PHOTOFACT 

4 TV RECEIVERS 
in each new Photof act Set 

beginning April 1964 (Set 687) 

ci\ 

keep up -to -the- minute 
NOW- PHOTOFACT gives you MORE and quicker - 
than -ever TV service data coverage (plus coverage of 
the kind of equipment you most frequently repair - 
AM, FM, Phono, Hi -Fi and Stereo). It's a bigger 
value than ever! 

You get these famous PHOTOFACT time -saving, 
troubleshooting aids to help you earn more daily: 
Exclusive Standard Notation Schematics, packed 
with the service details you need: full photo coverage 

SEE YOUR SAMS DISTRIBUTOR AND 

LIMITED 
INTRODUCTORY OFFER 

FOR NEW 
SUBSCRIBERS 

at no increase in cost! 
of all chassis views; complete replacement parts lists; 
tube placement diagrams; actual waveform photos; 
CircuiTrace ' for printed boards; alternate tuner data; 
disassembly instructions; field servicing tips- dozens 
of other great time -saving features. 

Take the right step to fast, money -making service 
work -be sure you have PHOTOFACT at your finger- 
tips when you need it. Sign up now for a money -saving 
Standing Order Subscription ! 

SUBSCRIBE TODAY - OR SEND ORDER FORM BELOW 

Sign up for a PHOTOFACT 
Subscription for at least six 
months, and get this all - 
steel file cabinet valued at 
$9.95 for only $5.00! Re- 
member, too, with a Stand- 
ing Order Subscription you 
pay only $1.95 per Set in- 
stead of the regular $2.25 
price. You save 30e per Set! 

HALF -PRICE CABINET OFFER EXPIRES JUNE 30, 1964 

HOWARD W. SAMS & CO., INC. 
HOWARD W. SAMS & CO., INC., Dept. EWF -4 
4300 W. 62nd St., Indianapolis 6, Indiana 

Enter my subscription to PHOTOFACT effective with 
Set. No Month 
I enclose $5 for the single- drawer cabinet at half price. I agree to 
keep this subscription for at least six months. Place my subscrip- 
tion with my Sams Distributor, who is: 

(Distributor must be specified) 

Name 

Address 

City Zone State 

Signature 

April, 1964 CIRCLE NO. 129 ON READER SERVICE PAGE 1 

www.americanradiohistory.com

www.americanradiohistory.com


 

An RCA antenna choice ... for local reception, the 11- 
element RCA 200. In suburbs, the 13- element RCA 
300. For fringe area reception, the 19- element RCA 400. 

i/ I 
Totally new RCA 500 FM antenna 

. eight -element yagi with acute 
directivity, receives 88 to 108 MC, 
has VSWR of 1.25:1 and average 
eight db gain. 

RCA... Pioneer and developer of Color TV... 
Announces a new concept in outdoor antennas 
Now the most trusted name in color TV 
brings you and your customers a whole 
new outdoor antenna line packed with 
top -value features. RCA puts together 
in a single line the best of all- channel 
yagi and multiple cross -driven element 
antenna types. You'll satisfy every cus- 
tomer's demand for sharpest color or 
black- and -white TV reception with this 
new RCA Series 200, 300 and 400 
antennas. 

RCA's electro -lens director system 
absorbs maximum incoming signal 
power, gives extremely high gain across 

2 

CAPACITIVELY COUPLED 

the VHF band, offers excellent forward 
gain on the front end. 

In addition to phasing low and high 
band directors for best high band per- 
formance, RCA and only RCA posi- 
tions high band driven elements di- 
rectly below low band driven elements. 

RCA 

THE MOST TRUSTED NAME IN 

Through capacitance thus existing, 
RCA antennas feed energy directly 
into the transmission line from high 
band driven elements. An RCA 
exclusive! 

A permanent gold anodized finish 
defends every RCA antenna's glossy 
finish from weather corrosion. Wrap- 
around mast clamp aligns antenna on 
mast, prevents boom crushing. 

Just call your RCA Victor distribu- 
tor. He'll tell you and show you all 
about new RCA 200, 300, 400 antennas 
and that's plenty! Call now -sell soon! 

PARTS AND ACCESSORIES, CAMDEN, N.J. 

ELECTRONICS 

ELECTRONICS WORLD 
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I he basic principle-. of modern telerrmvry s Ntrvn.a, inc/nrlins the vari- 
ous signal -coding modulation s\ >,./as used. rire explained in this article. 

Resistor Power- Rating Nomogram 

Recent Developments in Electronics 

Electronic Sirens Jim Kyle 

Jim Kyle 

Hidden TV Test Signals Leslie Solomon 

I f you adjust the vertical sync control on your TI" .cet to make the 
picture move down a little, those white line's and Clots you may see 

in the vertical interval liar represent the latest in test patterns. 

36 Engine Temperature Indicator Willie T. Davis 

37 Magnetic Core Memories Richard B. Rusch 
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is an explanation of hour these high -speed magnetic core memories work. 
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Microphones for Communications 
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R. L. Conhaim 

John F. Cleary 

James L. Lanterman, W5UJN 
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:floh F11-Stereo Tuner 
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A. Stocklin 

56 Capacitors -an Infinite Variety John Frye 

72 Test Equipment Product Report 
Bck.'l Model 445 CUT Tester-Rejuvenator 
Scientific Columbus Mil 1.1 Gau.asnheter Adapter 
Hewlett -Packard 2I T-1 Pulse Generator 

MONTHLY FEATURES 

APRIL 1964 
VOL. 71, No. 4 

liacl riies Worlcl 

TELEMETRY 

SYSTEMS and 

TECHNIQUES 

THIS MONTH'S COVER 
shows a monopulse antenna 
array, developed by Collins 
Radio Co., that can be used 
to tracK and monitor voice 
and telemetry signals from 
low -level earth satellites. 
Array consists of eight log 
periodic dipoles that oper- 
ate in the 30- to 300 -mc. 
frequency band. Frequency 
independence of the mono - 
pulse characteristic is 
achieved by tilting the log 
periodic antennas toward 
each other to maintain con- 
stant spacing in wave- 
lengths between element 
phase centers.To learn more 
about telemetry, see the ar- 
ticle "Understanding Telem- 
etry" in this issue. (Illustra- 
tion by Otto E. Markevics.) 
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captured by Concord 

THE 
INTERGALACTIC 

FORMULA 
FOR 

AUDIOSONIC 
CALCULATION 

A track stereo record 
and playback 

3 speeds: 
3 %,1% 

2 
separated 6" speakers 
2 dynamic microphones 

1 low price 

1Ogood reasons why 
you should own a 

Concord 550 -4 with exclusive 
Trans -A -Track priced under $320 

Concord's 550 -4's transistorized opera- 
tion assures greatest reliability with 
freedom from noise, heat and hum. 
Exclusive "Trans -A- Track" for educa- 
tion and fun is one of many fine features 
including automatic reel -end shutoff, 
pushbutton controls, sound -on -sound 
and 2 VU meters. Uses amplifiers and 
speakers of hi -fi system or completely 
self -contained. (550 -D tape deck ver- 
sion available, less than $230 ) 

Prices slightly higher in Canada 

TRANSISTORIZED 
CONCORD 550 -4 

far connoisseurs of sound 

Mail coupon to: 
CONCORD ® ELECTRONICS CORPORATION 

809 N. Cahuenga Blvd., Dept. 24, Los Angeles 38, Calif. 
for Concord's tree boohlet "All The Facts" und the 
full story on the 550-4. 

NAME 

ADDRESS 

CITY STATE 

In Canada/ Regal Industries Ltd., Montreal- Toronto 
CIRCLE NO. ... ' nt R ̂ ADER SERVICE PAGE 

COMING 
NEXT 

MONTH 

TAPE RECORDING EQUALIZATION 
Herman Burstein provides the audio- 
phile with answers to such questions as 
why equalization is needed, what equal- 
ization alternatives are in terms of pro- 
viding bass and treble boost either in 
recording or playback, the pros and cons 
of such alternatives, and the relation- 
ship of equalization to distortion and 
signal -to -noise ratio. 

USING TRANSISTORS IN A 

HIGH -QUALITY AMPLIFIER 
The design parameters and circuit oper- 
ation of Fisher Radio Corp.'s new Model 
TX -300 solid -state integrated stereo 
amplifier are discussed by F.L. Mergner. 
The philosophy behind this new design 
is also covered in considerable detail. 

INSTITUTIONAL RADIO -TV 
INTERFERENCE 
Part I of a two -part series which details 
various methods of reducing interference 
to radio and TV sets in institutions hav- 
ing many electrical noise sources. These 
include hospitals, military barracks, cor- 
rectional institutions, schools, and col- 
lege dormitories, among others. 

ELECTRONIC TACHOMETERS 
Since these important auto accessories 

All these and many 
in the MAY issue 

ticc'( aïit 11rltl 
: a... 

LIGHT DIMMERS 

tot Horne 

and Industry 

are rarely offered as standard equipment, 
most car owners install one of the units 
offered by various manufacturers. Jim 
Kyle's article deals with the ope -ation 
and calibration of relay -type and tran- 
sistor-type units, with photos of a num- 
ber of commercial tachs. 

LIGHT DIMMERS FOR HOME 
AND INDUSTRY 
Intensity controls for incandescent lamps 
have come a long way from the early re- 
sistive types. Today, modern solid -state 
electronic controls use SCR's and solid - 
state switches to perform the job. Fred 
M. Wolff of Century Lighting offers an 
over -all survey of these techniques. 

FREQUENCY -CONTROL CRYSTALS 
IN COMMUNICATIONS EQUIPMENT 
In an attempt to clear up many misun- 
derstandings with regard to crystals 
and their uses, R.L. Conhaim offers a 
compendium of basic considerations 
which those who use and service com- 
munications equipment will find helpful. 

UPDATED IGNITION SYSTEM 
A redesigned and improved version of a 
circuit published in August 1962, taking 
advantage of the new, specially designed 
ignition -system transistors. 

more interesting and informative articles will be yours 
of ELECTRONICS WORLD ... on sale Apr. 21st. 

ZIFF -DAVIS PUBLISHING COMPANY 
ZIFF -DAVIS PUBLISHING COMPANY 
Editorial and Executive Offices 
One Park Avenue, New York, N.Y. 1C016 
212 ORegon 9 -7200 

MIDWESTERN and CIRCULATION OFFICE 
434 South Wabash Avenue, Chicago, III. 60605 
312 WAbash 2 -4911 
Midwestern Advertising Manager, Gilbert J. Jorgenson 

WESTERN OFFICE 
9025 Wilshire Boulevard, Beverly Hills, Cal. 90211 
213 CRestview 4 -0265 
Western Advertising Manager, Bud Dean 

FOREIGN ADVERTISING REPRESENTATIVE 
D. A. Goodall Ltd., London, England 

William B. Ziff 
Chairman of the Board (1946 - 1953) 
William Ziff 
Mesh/cm' 

W. Bradford Briggs 
Executive Vice President 
Hershel B. Sarbin 
Vice President and General /Manager 
M. T. Birmingham, Jr. 
Vice President and Treasurer 
Walter S. Mills, Jr. 
Circulation Director 
Stanley R. Greenfield 
I ice President 
Phillip T. Heffernan 
lice President 

Member 
Audit Bureau of 

Circulations 

Radio & TV News Radio News Radio -Electronic Engineering Trademarks Reg. U.S. Pat. Off. 
SUBSCRIPTION SERVICE: All subscription correspondence should be addressed to Electronics World. Circu- 
lation Dept.. 434 South Wabash Ave., Chicago. Ill. 60605. Please allow at least six weeks for change of 
address. Include your old address as well as new- enclosing if possible an address label from a recent issue. 
EDITORIAL CONTRIBUTIONS must be accompanied by return postage and will be handled with reasonable 
care; however publisher assumes no responsibility for return or safety of art work. photographs. or 

manuscripts. 
ELECTRONICS WORLD is published monthly by Ziff -Davis Publishing Company at 434 South Wabash 
Avenue, Chicago, Ill. 60605. (Ziff -Davis also publishes Popular Photography. Popular Electronics. HiFi/ 
Stereo Review. Popular Boating. Car and Driver. Flying. Modern Bride. Amazing. and Fantastic.) Subscrip- 
tion rates: one year United States and possessions 55.00: Canada and Pan American Union countries 
$5.50: all other foreign countries 56.00. Second class postage paid at Chicago. Illinois and at additional 
mailing offices. Authorized as second class mail by the Post Office Department, Ottawa, Canada and for 
payment of postage in cash. April, 1964. Vol. 71, No. 4. 
PAYMENT MAY ALSO BE REMITTED in the following foreign currencies for a one year subscription: Australian pounds 2/161: Belgian francs (310); Danish kroner 1431: English pounds 12/4/61: French francs 1311; Dutch guilders 1221; Indian rupees 1311: Italian lire 139001: Japanese yen 12100 is Nor- wegian kroner 145 1 : Philippine pesos (25 1 ; South African rands 14.50): Swedish kronor 133 I; Swiss 
francs 1271: West German marks 1251. 

4 ELECTRONICS WORLD 

www.americanradiohistory.com

www.americanradiohistory.com


What are you aiming at? 
What are your career objectives? Big pay? Job security? Greater prestige? Interesting work? Sure. All 

of these. But, these are rewards for hitting the bull's eye. Can you see the real target? Before you can 

hit it, you must see it clearly. And, your efforts might ricochet if "fired" from the wrong training 

program. Get "on target" with Grantham. Get your first class F.C.C. license on the first shot, and then 

continue with higher -level electronics training if you wish. Aim in the right direction by mailing the 

coupon for full details. 

GRANTHAM 
SCHOOL OF ELECTRONICS 
Los Angeles Division, 1505 N. Western Ave., Los Angeles, Calif. 

South Gate Division, 9320 Long Beach Blvd., South Gate, Calif. 

Garden Grove Division, 12732 Garden Grv. Blvd., Garden Grove, Calif. 

Seattle Division, 408 Marion Street, Seattle, Washington 
Kansas City Division, 3123 Gillham Road, Kansas City, Mo. 

Washington Division, 821 - 19th Street, NW., Washington, D.C. 

Train by correspondence, or at one of 
our classroom locations listed above. 
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NEW IDEA 
Winegard Introduces An Amazing New 
Home. TV and Music Outlet System 

Turn o 
the HI -FI record player in 

the family room ... listen 
records on an AUDIO -PIX 
extension speaker plugged 
into the AUDIO -PIX outlet 

in the bedroom. 

MalTIMP, 

-t 

Watch TV 
in the kitchen (plug the TV 

set into an AUDIO -PIX outlet 
and receive TV antenna 

signals.) 

N 
All this electronic entertainment can go on 

simultaneously over a single wire without 
interference! That's the amazing new 

AUDIO -PIX system by Winegard. 

111=-`11 

Plug TV set into any AUDIO -PIX 
outlet. Run one or more sets simul- 
taneously from a single antenna. 

lí 

L' 

Run a HI -FI (record player, FM 
or AM, or tape recorder) and feed 
the sound into the system to be 
picked up at any AUDIO -PIX 
outlet.) 

Plug an FM receiver into the 
AUDIO -PIX. The AUDIO -PIX 
serves as an FM antenna signal 
source, and at the same time auto- 
matically feeds the FM sound back 
into the system to the extension 
speakers. 
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A UDIOPIX delvers TV, FM or HI -FI 

Anywhere Inside or Outside the HOUSE Over a Single Wire 

AUDIO-PIX 
il (COO. -300 CNN 

MOO 00S-36o.r... 
Y`A? o+. a"«PT. 

Audio -Pix comes 

beautifully packaged in a 

Winegard selling display 

carton with built -in 

carrying handle. 

AUDIO -PIX is two systems wrapped into one simple, 
inexpensive installation. It is both a TV -FM system 
(distributes TV /FM antenna signals) and a HI -FI 
music system at a price any home owner can afford. No 
new home is truly modern without AUDIO -PIX. 
The AUDIO -PIX is a revolutionary new electronic 
entertainment convenience for the home which - 

(1) ... feeds TV (Ch. 2 -83) and FM antenna sig- 
nals to each AUDIO -PIX outlet. 

(2) ... feeds sound from a HI -FI (record player, 
FM and tape recorder) to the same 
AUDIO -PIX outlets. 

The complete Winegard AUDIO -PIX system comes 
in a kit which contains a special AUDIO -PIX 6- outlet 

CIRCLE NO. 

coupler *, 4 AUDIO -PIX outlets and plugs (any num- 
ber of additional outlets may be added if desired), 
special AUDIO -PIX HI -FI extension speaker, a spe- 
cial AUDIO -PIX attachment for FM or HI -FI sys- 
tem, and 100 ft. of lead -in wire. Model APK -360, list 
price $49.95. 

Start selling AUDIO -PIX to your customers now. 
Write for spec sheets or ask your distributor. 

*Pat. Pend. 

Wine ard 
ANTENNA SYSTEMS 

3003 -D Kirkwood, Burlington, Iowa 
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1. More "look- alike" exact replace- 
ment models than any other brand. 
Over 350 needles, 225 cartridges. 

2. Easy -to -use reference material. 
E -V computer -printed catalogs make 
proper needle /cartridge selection easy, 
fast and accurate. 

3. Highest standards. Rigid quality 
control and inspection cuts call- backs, 
gives full value to every customer. 

Stock and sell E -V needles and 
cartridges for more profits, today! 
Write for FREE replacement guides! 

ELECTRO- VOICE, INC. 
Buchanan, Michigan, Dept. 447N 

gk 6rfl/W 707i.'L J 

SETTING NEW STANDARDS INI SOUND 

CIRCLE NO. 113 ON READER SERVICE PAGE 
8 

_ 

the r 
WM. A. STOCKLIN, EDITOR 

DEW LINE COMMUNICATIONS 
MILLIONS of dollars worth of com- 

munications equipment -but not a 
single phone booth within hundreds of 
miles. This about sums up what we saw 
on a recent trip across the DEW ( Dis- 
tant Early Warning) Line. As a guest of 
Col. G. R. Bickel], Vice Commander of 
the 26th Air Div., USAF, and Col. R. E. 
Bouman, Commander, Det. 1 of the 26th 
Air Div., we had the opportunity of ac- 
companying Air Force personnel on 
their routine, bi- monthly inspection trip 
across the DEW Line -from Base "DYE 
IV" near Kulusuk on the east coast of 
Greenland to Base "POW" at Point Bar- 
row, Alaska. Although the entire trip 
from Stewart Air Force Base in New- 
burgh, N.Y. and return covered 92:30 
statute miles, the DEW Line itself ex- 
tends about 3290 statute miles, parallel- 
ing the Arctic Circle. It is a treeless 
wilderness of snow and ice with tem- 
peratures down to -65° at least eight 
to nine months of the year. 

It is almost impossible to imagine the 
hardships endured by the original con- 
struction crews when the bases were 
built. There were no conveniences and 
tents were used for housing. Today, only 
one problem exists -that of isolation. Be- 
ing away from home and family isn't 
easy for many of those stationed at the 
33 main sites that make up our Distant 
Early Warning network. 

The original intent was for the DEW 
Line to serve solely as a detection system 
-to warn of any enemy aircraft attempt- 
ing to cross the North Pole in a sneak 
attack on Canada and the United States 
-to prevent another Pearl Harbor. It has 
served this purpose well and will be re- 
quired for many years into the future. 
The search radar system will become 
outdated only when piloted aircraft 
cease to be a military threat. Like any 
military weapon, advances in technology 
must obsolete the old as new weapons 
are developed. Missiles and rockets will 
perhaps someday obsolete the DEW 
Line as an early warning system. 

But the DEW Line is more than just 

an early warning system. Even today, 
it is one of the most outstanding com- 
munications networks in the world. It 
is part of a chain that links the Aleu- 
tians, Canada, Greenland, Iceland, and 
then all across Western Europe. Other 
connecting links from the center of the 
DEW Line extend south through Canada 
and again to the States. Still another link 
from Northern Alaska follows Western 
Canada to the States. 

The equipment is mostly new and 
modern, and the remaining old equip- 
ment is being replaced. All east and west 
links are via u.h.f. tropospheric scatter, 
while some north and south networks 
employ v.h.f. ionosphere scatter. Reli- 
ability is estimated at better than 99 %. 

Our Strategic Air Command headquar- 
ters near Omaha has direct communi- 
cations to several points on the DEW 
Line. NORAD headquarters at Colorado 
Springs also has completely intercon- 
necting facilities. 

Whether this will open the Arctic 
areas to civilization is relatively unim- 
portant right now. The significance is in 
knowing that the most extensive and 
reliable communications system possible 
is available to our military forces. There 
are still other advantages, since many 
of the DEWY' Line sites serve as weather 
stations, funneling data directly to our 
weather bureaus in the States. 

We should not overlook the commer- 
cial and military air traffic that criss- 
crosses the polar area. Several commer- 
cial lines, particularly those connecting 
Los Angeles and San Francisco to Eu- 
rope follow the Polar Route. The DEW 
Line, at present, tracks 200 to 600 air- 
craft per month. Most of these are mil- 
itary, but if our Air Force is to operate 
world -wide, radar facilities, beacons, 
and communications are most important. 

Some day in the distant future the 
Dew Line will become obsolete as a dis- 
tant early warning system, but the facili- 
ties can be expanded for various other 
purposes and become even more vital as 
time goes on. 

The story of the men who service, maintain, and operate the elec- 
tronic equipment will be covered in next month's issue. All of the 
electronic work -even the new installations -is handled by Federal 
Electric Corp., a subsidiary of ITT. 
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MICROELECTRONICS - Medium - 

size ant dwarfs integrated semi- 

conductor circuit (black square) 

containing 8 transistors, 12 re- 

sistors. 
Photo courtesy of Business Week. 

Has they 

your knowledge 

The photo above shows just one of the dramatic technical break- 

throughs of the space age. Each day new developments are out -dating 

conventional systems and components -and are out -dating electronics 

men who can't measure up to more demanding employment require- 

ments. Protect your career by supplementing your education with a 

CREI Home Study Program. CREI offers you specialized knowledge in 

every field of advanced electronics including new program in Space 

Electronics which covers Space Data Systems, Space Tracking Sys- 

tems, Spacecraft Guidance and Control. If you work in electronics 

and have a high school education, mail coupon for FREE book or 

write: Dept. 1104 -B, 3224 16th St., N.W., Washington, D. C. 20010. 

April, 1964 

Accredited Member of the National Home Study Council 

CREI 
Founded 1927 

SEND FOR FREE BOOK 

THE CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. 1104 -B, 3224 Sixteenth St., N.W. 

Washington, D. C. 20010 

Please send me FREE book describing CREI 

Home Study Programs including new Pro- 

gram in Space Electronics. I am employed 
in electronics and have a high school edu- 
cation. 

Name Age_ 
Address 

3 y Zone State 

Employed by 

Type of Present Work 

Check: Home Study Residence School G. I. Bill 

1 

E-3 

L 

9 
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NEW FROM ATR 

ALL -TRANSISTOR 

.00iorl 

the oldest name in radio" 

Suggested $n95 
Retail Price 7 

. . for those who want the finest! 
Check the features of this all -new, 
all- transistor Model 707 Karadio by 
ATR ... features galore that make 
sales easier, keep users happier! Com- 
pare ... and without hesitation place 
your order NOW for the new all - 
transistor ATR Karadio. 

Large easy -to -read illuminated dial. 
Finger -tip tone control to adjust tone as you desire. 
7-tuned circuits including RF stage to provide maxi- 
mum sensitivity and selectivity 
Automatic volume control to keep signals strong 
and steady 
Utilizes "solid state" construction employing 7 semi- 
conductors (5 transistors and 2 diodes). 
Superheterodyne circuit. 
3- Section Super "Magna- Wave" tuner. 
Hand wired. No printed circuitry. 
Has one -piece self -contained chassis for easy instal- 
lation. 
"Fits -All" universal construction. For use with prac- 
tically all import and American cars and trucks. 
Fits under -dash or in -dash utilizing standard trim 
plate kits. 
Comes complete with built -in speaker. 
External speaker jack provided. 
Available for 12 -volt negative ground installations 
only. 
Low battery drain. 

Neutral Gray -Tan baked enamel finish. Overall size 
approximately 51/2" deep n 61/2" wide x 2" high. Ship- 
ping Weight 5 lbs. 

SEE YOUR ELECTRONIC PARTS DISTRIBUTOR 
WRITE FACTORY FOR FREE LITERATURE.... 

ATR ELECTRONICS, INC. 
Formerly. American Television & Radio Co. 

ATR Quality Products Since 1931 

ST. PAUL 1, MINNESOTA- U.S.A. 
CIRCLE NO. 101 ON READER SERVICE PAGE 
70 

LETTERS 
FROM OUR 

READERS 

GROUNDS IN BRAZIL 
To the Editors: 

John Frye's article on grounds in the 
October issue recalls some of the grounds 
I encountered in various radio receivers 
when I first came to Brazil from Chicago 
some 30 years ago. 

A great number of the radios at that 
time were Dutch Phillips. They always 
depict a ground on the back cardboard 
cover as a water pipe with a faucet con- 
nected to the pipe and a line indicating 
a wire from the pipe to the ground ter- 
minal of the radio. Hence, customers 
wanting to ground their radios, would 
sometimes hang a piece of pipe, com- 
plete with a faucet, connected by a wire 
to the ground terminal of the radio. An- 
other ground was a can of dirt on the 
floor, with a piece of wire connected to 
the ground terminal of the radio. 

Most of these have disappeared today. 
But one item remains; a ground to a 
waterpipe here is not a ground. Ground- 
ing to a water pipe here in Salvador will 
produce an electric shock throughout an 
entire building due to the high resistance 
of our water -pipe connections. 

JAMES H. HILL 
O Americano 
Salvador, Bahia, Brazil 

C C o 

U.H.F. RECEPTION 
To the Editors: 

The article on a -h -f. reception in the 
November issue was interesting. Last 
summer, I found that the reception of 
u -h -f. TV is not always confined to short 
distances, however. During hot and calm 
weather, particularly at night, very good 
reception is possible up to 150 miles and 
even farther from the station. 

In the early morning, up to a few 
hours after sunrise, I have received 
WFIE -TV in Evansville, Indiana with 
a fair -quality signal. I live about 40 
miles southwest of Chicago or about 250 
miles from Evansville. The power of the 
station has little bearing on the quality 
of reception in some cases. WMBD in 
Peoria, Ill., 100 miles away, is rivaled 
in signal strength by WCHU in Cham- 
paign, Ill -, 120 miles away, often in the 
summer even though WMBD has a 
much greater effective radiated power. 
WIGS, Springfield, Ill. and \VTVP, De- 
catur, Ill -, both 135 miles from here, 

vl 

have given me good reception in the 
earl- morning and late evening hours of 
hot summer days. Upon occasion these 
two stations provide good signals in the 
daytime. 

My v.h -f. antenna gave results corn- 
parable to a single -bay a -h -f. antenna 
of the bow -tie type and showed what 
seemed to be an omnidirectional pick -up 
pattern. My v-h.f. antenna is a two -bay 
conical type about 18 feet above ground 
level. The u.h.f. antenna I use is an 8 -bay 
bow -tie type 22 feet above ground. I also 
use a u -h -f. converter with a booster 
stage built into it. 

RONALD BOESE 

Joliet, Illinois 

EUROPEAN TUBE NUMBERING 
To the Editors: 

Referring to the item "European Re- 
ceiving -Tube Numbering System" pub- 
lished in the November issue, I should 
like to point out that this system applies 
to receiving and amplifying tubes only 
and should not be employed with other 
types ( cathode -ray tubes, voltage stabi- 
lizers, etc.) . This restriction is not ap- 
parent from the text of the article. 

In addition, it may be interesting to 
note that the numbering system for spe- 
cial tubes ( reliable, ruggedized, long - 
life tubes, tubes for computers) is similar 
to the one described, the same key being 
used; however, the figures are placed 
between the letters, e.g., E80F, E9OCC, 
E80CF. 

JOSE C. DIAS 
Porto, Portugal 

c á 

BACKGROUND -MUSIC MULTIPLEXER 
To the Editors: 

This is in reply to an interesting letter 
from a reader relating some of his ex- 
periences with my SCA Background 
Music -Multiplexer from the December 
ELECTRONICS WORLD. 

1. On the matter of audible crosstalk: 
It is quite possible, though not at all 
likely, that crosstalk may originate at the 
FM station. Two general deficiencies in 
the multiplexer may produce it also. 
These are inadequate limiting due to a 
weak signal and poor discriminator bal- 
ance. The test point voltage requirement 
of about 20 volts rectified signal should 
be checked. Leak -through signal from 

ELECTRONICS WORLD 
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NOW! GET ACQUAINTED WITH /.ILL /ED 
EMM 

ORDER THESE POPULAR BARGAINS TODAY! 

10 ONLY 
25' Coils of 

98 Hookup Wire 9v 
Top buy in stranded cop- 

per wire, tinned and un- 

tinned; assorted colors, 
gauges and insulation. 10 

coils. 1 lb. No. 39 A 935. 

Circle 1 on coupon 

m 
ONLY 

98P 
Wire Cutter 

and Stripper 
Strips any wire from 12 -24 
gauge, solid or stranded. 
Calibrated gauge setting; 
spring- activated. 5" long. 
6 oz. No. 39 A 504. 

Circle 2A on coupon 

Assorted 14 for 
Slide 

Switches 98 O 
Terrific buy! Assortment 
includes SPST, SPDT, 
DPST, DPDT types; up to 
3 amps; U.L. listed. 14 
switches,7oz. No.39A864. 

Circle 3 on coupon 

Tube 
Checker $169 
with leads ONLY 
Tests radio and TV tubes, 
and continuity of coils, ap- 
pliances, etc. With leads. 
117 v. 60 cy. A.C. 1 lb. 
No. 39 A 390. 

Circle 4 on coupon 

/./914," 
Ceramic 40 for 
Disc 
Capacitors 
Capacities from 5 mmf to 
1000 mmf. Working volt- 
ages from 600 to 5000 volts. 
Parallel wire leads. Pkg. 
of 40. 6 oz. No. 39 A 688. 

Circle 5A on coupon 

984 

Audio Power 
Transistors 

2 for 

794 
Bargain! Two 2N176 tran- 
sistors; 3 amps @ 30 v.; 
DC Beta -25 v. Icbo; 3 ma. 
Pwr. gain -35.5 db.6 -12 -28 
v. 4 oz. No. 39 A 633. 

Circle 6 on coupon 

4Z)=1:3,_ 
Epoxy Silicon Rectifiers 

2 for 7711 
SAVE on rectifiers made by 
Sylvania to military specs. 
Rated 750 ma at 100 v. 
PIV. For power supplies, 
TV sets, kits, etc. Pkg, 
of 2. 3 oz. No. 30 A 669. 

Circle 7A on coupon 

3 
9-Volt ONLY 594 Batteries 

Quality long- lasting re- 
placements for Burgess 
2U6, RCA VS323, 
Eveready 216 and others. 
Lowest price; from Japan. 
6 oz. Pkg. of 3. No. 55 J 147, 

Circle 9 on coupon 

Bargain 3 for 794 
Phone Plugs 
Standard '''A" plugs for ex- 
tensions, speakers, head- 
phones, monitoring 
equip.; 2 cond., unshield- 
ed. Pkg. of 3. 12 oz. Spec- 
ify red or black handle. 
No. 39 A 020. 

Circle 9 on coupon 

10 

/ 
Zener 
Diodes 12 for $198 
Famous -brand Zener 
diodes, from miniature 
mw. units to stud -mounted 
10 -amp. types. 3 -30 v. 
range. With diagrams. 
Pkg. of 12.7 oz. No.39A008. 

Circle 10 on coupon 

50 Tubular ONLY 

Capacitors 98 
Wax- impregnated capac- 
itors; ranges from 100 -600 
WVDC in popular values. 
Various sizes. All values 
and working voltages 
marked. Pkg. of 50. 12 oz. 
No. 39 A 385. 

Circle 11 on coupon 

ONLY 

98 
Handy Mini -Tester 

Pocket -size neon -type 
voltmeter; measures 
AC /DC from 65 -800 v.; 
determines grounded side 
of line. 4 oz. No. 58 A 426. 

Circle 16 on coupon 

® 5 -inch 
Round 

Speaker 

ONLY 980 
Quality PM replacement; 
good fidelity. Power cap. 
3.5 watts. Imp. 3.2 ohms. 
Magnet weight 0.53 oz. 
EIA mounting dimen- 
sions. 12 oz. No. 39 A 009. 

Circle 12 on coupon 

m SAVE! 
Famous Name 
1% -Mil 
Mylar Tape Buy 

@/ 
3 7' REELS FOR $288 

1200 ft. reels of tape at only 
96c per reel! Minimum 
tape -head wear; guaran- 
teed splice -free. Pkg. 3 
reels. 11/2 lbs. No, 80 R 705. 

Circle 17 on coupon 

IE 
12" Hi -Fi 
Speaker 

ONLY $585 
Wide- range; with hi- 
frequency whizzer cone. 
12 oz. magnet; 40- 14,000 
cps; cap. 25 watts; imp. 
8 ohms; standard mount- 
ings. 7 lbs. No. 39 AX 742. 

Circle 13 on coupon 

m Crystal 
Lapel Mike 

ONLY 98p VV VVVV 

Amazing buy high- imped- 
ance crystal mike. 60 -5000 
cps; output, -50 db. Plas- 
tic case; fits hand, clips to 
lapel or pocket. From 
Japan. 6 oz. No. 39 A 881. 

Circle 18 on coupon 

m 
2 -Set 

Coupler 

ONLY 98 
Transformer -type TV -FM 
coupler. Permits opera- 
tion of 2 TV or 2 FM sets 
(or one of each) from a 
single antenna. Size, 3% x 
1 x 1 %. ". 3 oz. No. 39 A 760. 

Circle 14 on coupon 

19 
1[, 

`. 
(*J0 

300 -Ohm Twin Lead 

FULL 100 -FT. ! 
HANK, ONLY 98 

For VHF -TV or FM. Less 
than 1c a foot! 100 -mil web 
thickness; all- weather 
low -loss polyethylene 
jacket. No. 22, 10- strand 
wire. 2 lbs. No. 39 A 011. 

Circle 19 on coupon 

100 Terminal 
Strips 

ONLY 

98P 
Less than a penny each! 
Brown bakelite strips, all 
%" wide. Assorted length 
-1 to 6 terminals per strip; 
mixed lug and solder 
types. 12 oz. Pkg. of 100. 
No. 39 A 582. 

Circle 15 on coupon 

20 
4 Popular 

Allied Books 

ONLY S1 75 

Books include: Electron- 
ics Data Handbook, 
Dictionary of Electronic 
Terms, Getting Started 
in Electronics, Under- 
standing Transistors. 
Pkg. of 4. No. 37 K 804. 

Circle 20 on coupon 

® "Juke Box" 

Speaker 
Cable // 

100 FT. COIL ONLY 98p 
Less than 1c per foot! Two 
parallel No. 24 gauge con- 
ductors, 7x32 stranded, 1 

tinned, 1 bare .058x.115" 
O.D. Clear vinyl insula- 
tion. 100 -ft. coil. 10 oz. No. 
39 A 859. 

Circle 21 on coupon 

® R. C. A. 

Receiving Tube 
Manual $ 

ONLY 
00 

Lists characteristics, 
operating conditions, 
usage and applications of 
all current RCA receiving 
and picture tubes. Invalu- 
able to everyone in elec- 
tronics. No. 37 K 575. 

Circle 22 on coupon 

BE 
40 -Watt 

Germanium 
Power Transistor 

ONLY 8 
PNP alloy -junction type 
rated at15amps@ 30 volts. 
Pwr. dissip., 40 watts - 
ideal for P.A. and hi -fi 
amplifiers. Replaces 
Delco 501, Bendix 2N278, 
2N173,etc.3oz.No.39A634. 

Circle 23 on coupon 

m 100 Assorted Y -Watt 
ONLY 

Carbon Resistors 

Insulated resistors of well known quality 
brands. Tolerance, ± 10 %. Guaranteed val- 
ues (ohms), 2 each; 10, 12, 15, 18, 27, 39, 82, 
120, 150, 180, 270, 390, 470, 560, 680, 820, 
1000, 1200, 1800, 3300, 3900, 5600, 8200, 
10K, 12K, 18K, 22K, 33K, 39K, 56K, 82K, 
100K, 120K, 180K, 330K, 390K, 470K, 560K, 
680K, 820K, Megs: 1.2, 1.8, 2.2, 2.7, 3.9, 4.7, 
8.2, 12, 15, 18. Pkg. 100. 5 oz. No. 39 A 697. orty 

Circle 24 on coupon 

j" 

ORDER TODAY Money Back Guarantee Fast Shipment 

TALLIED RADIO, 100 N. Western Ave., Dept. 1-D, Chicago 80, Illinois 
Ship me the items circled below in quantities shown: 

QUANT. QUANT. 

m 
6 

9 

10 

QUANT. QUANT. 
Red 

Black 

m 

QUANT. QUANT. 

m 
m 

m 
19 

20 

NO COD's PLEASE $ enclosed 
(Please include postage; remit 15¢ per item ordered) 

Name 
PLEASE PR., 

Address 

City Zone State 

-1 
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in seconds... 
all the power to bring 

in weak channels 

12 

NEW BIOLADER- TONGUE ABLE -2 
The new two transistor ABLE -2 is no ordinary booster -it per- 
forms better, longer than other home boosters available today. 
It's well worth the slightly higher price. The toughest weak 
signal problems are no match for the ABLE -2. List $43.95 

2 TRANSISTORS for more power on weak channels - 
handles up to 30X more signal voltage than 
one -transistor models without overloading 
3 -SET SPLITTER delivers sharp, clear pictures up 
to 3 sets with power to spare (TV, FM, COLOR) 

'MIRACLE MOUNT' means fastest, easiest 
installation of any mast mounted booster 
REMOTE AC POWER SUPPLY, stripless 300 ohm 
terminals and other features 

Also available -New ABLE -1 -Top Quality mast mounted 3 -set 
TV /FM boosier similar to ABLE -2, but with only one transistor. 
Recommended for weak signal areas where there are no strong local 
channels. List $39.95 

engineered and manufactured by 

BLONDER TONGUE 
9 Alling St., Newark.? N. . 

Canadian Div: Banco Television Assoc., lid., Tor., Ont. 

home TV accessories closed circuit TV systems UHF converters master TV systems" 

CIRCLE NO. 106 ON READER SERVICE PAGE 

the oscillator should be small as this 
will impair limiting action. Constructors 
should check to see if any of the discrim- 
inator bridge components are outside 
commercial tolerances, particularly poor- 
ly matched diodes. Finally, misalign- 
ment of the FM tuner will produce cross- 
talk. 

2. On the desirability of a squelch: Li 
past years, many FM stations cut the 
SCA subcarrier between selections to 
operate a mute circuit in the subscriber's 
equipment to silence the system. If your 
favorite stations still follow this practice, 
a squelch may be desirable. A simple 
way to add relay- operated muting is to 
let tube V3 operate the relay by replac- 
ing resistor R11 with a 6000 -ohm relay 
coil. Limiting will still be good at about 
90 volts plate voltage and the relay cur- 
rent will vary from about 3 to over 5 ma. 
as the subcarrier is switched on and off at 
the transmitter. The contacts of the relay 
can ground or unground the audio out- 
put as required. 

3. On possible overload of poker trans - 
former TG: At a supply voltage of 115, 
the tube heaters draw 0.8 ampere at 5.8 
volts, the reduced cathode emission im- 
proving limiting and tube life. The large 
heat sink provided by the chassis holds 
winding temperatures \veil below com- 
mercial limits even for equipment which 
is operated continuously. 

4. On the tap of the input transformer 
T1: The tap should be nearer the ground 
end as shown. This is not essential, but 
it is very desirable to provide greatest 
signal voltage step -up to the mixer grid 
from the low -impedance transistor out- 
put circuit. The 630 -turn coil is tapped 
at 13.5 turns from the outside or ground- 
ed end, thus providing a correct step -up 
ratio of about :3.2 to 1. 

ROBERT W. W'INFREE 
Decatur, Ga. 

TV INTERFERENCE 
To the Editors: 

I am a full -time serviceman and have 
encountered TVI from various sources, 
including amateur radio. But, I have 
found that a simple high -pass filter will 
not always do the job. I imagine the local 
TV service shops (encountered by W. P. 
Pence, as reported in the Dec. "Letters" 
column ) have had similar experience. 
So instead of stocking a variety of filters 
and doing a lot of experimenting in front 
of a disgruntled customer, they have 
taken the easy sway out. This is to quit 
trying and to pass the buck to others. 

I have also found that amateurs are 
very seldom the cause of TVI here. We 
have had a much more serious problem 
with a local paper manufacturer who has 
an r.f. sealing machine. This radiates 
such a strong signal that it covers half 
of the town. 

GLENN TRIBBEY 
Tribbey's TV Service 
Menominee, Mich. 
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-*,',01111-*,',0111111"- 
- 

-*,',0111111"- 

CON C _ R T O N E 

IqIGVET?SEi-O--MATIC 

And beyond compare it is.There';;imply on sound control, twin speace-s, three 
no other way to describe th 3 mew motor system, center capstan drive. And 
Caravelle. It's unique in the stereo tape there's more. I i fact, we Fave a bro- 
recorder field. Only the Carave le has six chure crammed with facts. SEnd or it. 

heads. (Lets you record or play in both YoJ'I oe amazed that the incomparable 
directions continuously witho i- f pping Caravelle gives you so much for less than 

reels.) Reverse -o- matic® playa any tape $399. For details and nane 01 nearest 
automatically to and fro for as ong as dea er write :o Concertore, Box 3866, 
you wish. Simple, too. Easy push button South El Monte, California. t 
operation. Built -in echo con -roe, sound C O N C E R T O N E e 
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This 

Heavy Duty Soldering Kit 

Hi -fi kit building 

has a professional 

240/325 WATT 

Dual Heat Gun 
No other soldering set offers you such versatility. The heavy 
duty Weller gun is the same professional tool used by tech- 
nicians. Two trigger positions let you switch instantly to either 
240 or 325 -watt heat. In this single tool you have a choice of 
heat to suit the job, and tip temperature high enough to 
handle the tough ones. Instant heat saves time and current. 

Kit includes 3 different tips for soldering, cutting, sealing 
and smoothing; tip- changing wrench and supply of solder. 
Everything is in a sturdy plastic carrying case. 

1 95 
Model D- 550PK. Weller Electric Corp., Easton, Pa. LIST 

FOR HOBBIES, HOMECRAFT AND MONEY -SAVING REPAIRS 

Electrical work Repairing plastics Sealing plastic bags 

Appliance repairs Metal work Model RR connections Cutting plastic tile 

14 CERCLE NO. 134 ON READER SERVICE PAGE ELECTRONICS WORLD 

www.americanradiohistory.com

www.americanradiohistory.com


READER SERVICE PAGE 

Please use the coupon at the bottom of this page to obtain more in- 
formation about products advertised in this issue. 
Simply circle the number on the coupon that corresponds to the 
number at the bottom of the advertisement in which you are inter- 
ested. 

Additional information on items mentioned in "New Products," "Hi -Fi 
Product Report," and "Test Equipment Product Report" can also be 
obtained by following this same procedure. 

PRINT your name and address on the coupon and mail it to: 

ELECTRONICS WORLD 
P.O. BOX 7842 

PHILADELPHIA 1, PA. 

Your requests for literature will be forwarded to the 
manufacturers who will be glad to fill them promptly. 

ELECTRONICS WORLD 
P.O. BOX 7842 TOTAL NUMBER OF REQUESTS I-1 
PHILADELPHIA 1, PA. 

el 

Please send me additional information concerning the products of the advertisers 
whose code numbers I have circled. 

100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 

120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 

140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 

160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 

117 

137 

157 

177 

118 

138 

158 

178 

119 

139 

159 

179 

NEW PRODUCTS 

20 21 22 

42 43 44 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 

45 46 47 

(Key numbers for advertised products also appear in Advertisers Index) 
NAME (PRINT CLEARLY) 

17 

39 

18 

40 

19 

41 

4 

ADDRESS 

CITY _ ZONE STATE 
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RCA TRAINING 
can be the smartest investment you ever made! 

Start building a profitable career in electronics now! 
New RCA " AUTOTEXT" will help you learn faster and easier! 

If you're considering a future in 
electronics, now is the time to 
start! A great new teaching aid - 
"AUTOTEXT" developed by RCA, 
and introduced by RCA Institutes, 
Inc., will help you master the funda- 
mentals of electronics almost auto- 
matically! "AUTOTEXT" is a sys- 
tem of programmed instruction, 
proved with thousands of students. 
Even people who have had trouble 
with conventional home training 
16 

methods in the past are finding it 
easier and more fun to learn this 
new way. All you need is an interest 
or inclination in electronics, RCA 
"AUTOTEXT" will help you do the 
rest! And the future is unlimited; 
the jobs are available! The impor- 
tant thing is to get started now! 

Founded in 1909, RCA Institutes is 
one of the largest technical schools 
in the United States devoted exclu- 
sively to electronics. The very name 

"RCA" means dependability, integ- 
rity, and scientific advance. RCA 
Institutes offers the finest facilities 
of home training. A Service of the 
Radio Corporation of America, RCA 
Institutes, Inc. gives you the tech- 
nical instruction you need to plan, 
build, and realize the career you 
want in today's fastest growing field. 

Investigate your future now at RCA 
Institutes. It can be the smartest 
investment you ever made. 

ELECTRONICS WORLD 
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HOME TRAINING COURSES 
In addition to the new "Introduction to Electronics" RCA Institutes 

offers this complete selection of Home Training Courses: 

Electronic Fundamentals 
Electronic Fundamentals 
(in Spanish) 
TV Servicing 
Color TV Servicing 
Transistors 

Communications Electronics 
FCC License Preparation 
Mobile Communications 

Automation Electronics 
Automatic Controls 

Industrial Applications 
Nuclear Instrumentation 
Digital Techniques 
Computer Programming 
Drafting 

Liberal Tuition Plan. All RCA 
Institutes Home Study courses are 
available under a Liberal Tuition 
Plan. This plan affords you the most 
economical possible method of home 
study training. You pay for lessons 
only as you order them. If, for any 
reason, you should wish to interrupt 
your training, you can do so and you 
will not owe a cent until you resume 
the course. No other obligations ! No 
installment payments required. 

RCA Personal Instruction. With 
RCA Home Study training you set 
your own pace in keeping with your 
own ability, finances and time. RCA 
Ir.stitutes allows you ample time to 
complete the course. Your lesson 
assignments are individually graded 
by technically trained personnel, and 
helpful comments are added where 
required. You get theory, experi- 
ment, and service practice beginning 
with the very first lesson. All lessons 
are profusely illustrated. You get a 
complete training package through- 
out the entire course. 

You Get Prime Quality Equipment. 
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. 

CLASSROOM 
TRAINING 
in New York City and Cherry Hill, 

N. J. (near Camden) -You can 

study electronics in the city of 

your choice. 

No previous technical training re- 
quired for admission. You are eli- 
gible even if you haven't completed 
high school. RCA Institutes Resi- 
dent Schools in New York City and 
RCA Technical Institute in Cherry 
Hill, N. J. offer training that will 
prepare you to work in rewarding 
positions on research and production 
projects in fields such as automation, 
transistors, communications, tech- 
nical writing, television, computers, 
and other industrial and advanced 
electronics applications. 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 Insti- 
tutes graduates are now employed in 
important jobs at military installa- 
tions with important companies such 
as IBM, Bell Telephone 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 93% of 
the graduates who used the FREE 
Placement Service accepted by im- 
portant 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 Cherry Hill, N.J. 
You can prepare for a career in 
electronics while continuing your 
normal full -time or part -time em- 
ployment. Regular classes start four 
times each year. 

SEND POSTCARD FOR FREE ILLUSTRATED BOOK TODAY! 

SPECIFY HOME STUDY OR NEW YORK OR CHERRY HILL, N. J. RESIDENT SCHOOL. 

RCA INSTITUTES, INC. Dept. EW -44 A SERVICE OF RADIO CORPORATION OF AMERICA, 350 WEST 4TH ST., NEW YORK,N.Y.10014 
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HI -PI PRODUCT 
REPORT 

TESTED In' IIIRSCH-HOU CK LABS 

Scott 310E FM- Stereo Tuner 
Burgess Test Tape 

Scott 310E FM- Stereo Tuner 
For copy of manufacturer. brochure, circle No. 4:3 on coupon (pagr 15), 

SINCE the original Scott 310 tuner 
was introduced some seven years 

ago, the 310 series has been identified 
with the highest caliber of FM -tuner 
performance. A number of design im- 
provements, including the addition of 
multiplex circuits, have resulted in the 
new Model 310E. 

The features which made the early 
310 tuners so outstanding have contrib- 
uted greatly to the stereo performance 
of the 310E. The company was a pio- 
neer in using flat- topped, steep -skirted 
i.f. amplifiers followed by wide -band 
limiters and a ratio detector. This com- 
bination resulted in non -critical tuning, 
low distortion, and an outstandingly 
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w 
low capture ratio. The importance of 
low capture ratio in reducing multi -path 
distortion in mono FM reception has 
not always been fully appreciated, but 
this is a major factor in obtaining good 
FM- stereo reception. 

The 310E, like the company's other 
FM tuners, has a shielded, silver -plated 
front -end. A 6BS8 /6BQ7A cascode r.f. 
amplifier drives the pentode section of 
a 6U8 as a mixer. The triode section of 
the 6U8 is the oscillator. There is virtu- 
ally no drift from a cold start, or with 
line voltage variations, so a.f.c. is not 
needed. Three 6AU6 i.f. stages are fol - 
lowed by a 6BN6 gated -beam limiter 
and a 6AU6 saturation limiter. A diode 
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at the 6BN6 input supplies a.g.c. voltage 
to the r.f. stage and the first i.f. amplifier 
stage. 

Following the germanium diode ratio 
detector is a stage which separates the 
19 -kc. pilot carrier from the composite 
stereo demodulated signal for further 
processing. The pilot signal is amplified 
and doubled to synchronize a 38 -kc. 
oscillator. The oscillator actuates two 
four -diode switches, which operate on 
the composite signal. The outputs from 
these switches are the left - and right - 
channel signals, which are amplified, 
filtered to remove SCA modulation, de- 
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emphasized, and again amplified before 
going to the output jacks. 

The 310E has a novel, relay -con- 
trolled interstation squelch circuit and 
another relay -controlled automatic 
stereo switching system. The squelch 
relay is operated by interstation hiss, 
which is rectified in a voltage -doubling 
circuit and combined in opposition to a 
d.c. reference voltage on the grid of the 
relay- control tube. The rectified noise 
voltage actuates the relay which 
grounds all audio outputs. When a 
signal is received, the noise drops and 
the relay shuts off, restoring the audio 
output signals. The threshold level at 
which the squelch operates is controlled 
by a front -panel control. A green light 
on the panel indicates when the tuner 
is in a muted condition. 

ELECTRONICS WORLD 
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The only receiving tubes that 
offer protected full profits. 

It isn't just that Channel Master Premium Quality 
Receiving Tubes are top performers. The fact is no 

other tubes give you higher profits -p'us lironclad 

protection. Because Channel Master sells only to 
legitimate independent dealers through distribu- 
tors; never to cut -rate discount houses or drug 
store tube -testers. And don't forget our tube pre- 

mium promotions: Truly outstanding gift values! 

(Your Channel Master distributor will be happy to 
give you full details on the latest.) 

Now America's largest -selling 
replacement picture tubes. 

Hard to believe, but -in two short years Channel 
Master Replacement Picture Tubes have shot up 
to the No. 1 position in the replacement picture 
tube field. And for good reason. With Channel Mas- 
ter, you kick from the most complete selection of 
tube -types in the industry. (Especially important 
when you need a hard -to- come -by tube quickly - 
obsolete or modern.) And you get your tubes at the 
lowest prices of any national brand. The quality? 
Top -drawer. To be certain these longer -lived tubes 
stay brighter longer, we inspect each one 31 times. 

Extra protection. Extra -dependable service. And extra profits. That's real 
leadership. And that's why so many dealers are finding it pays to focus 
on Channel Master as their first choice in tubes. 

CHANNEL MASTER 

DOOCT OR PERFORMANCE ANC 

Good Housekeeping 
of 

GUARANTEES ` 
CEMENT OR RE FUND TO 

C S 

E L L E N V I L L E 
N E W Y O R K 
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At $11475 

YOUR BEST BUY 

IN GB II:IiIU; 

THE FAMOUS RCA 

MARK VIII 
27 -Mc Citizens Band Radio-Phone 

si,rreiieiirìeue u a+rwaepMUeüe+Iie±¡'i 
rY.E.r ... 

Here's the LOW -COST C -B radio -phone for car, boat, 
home, office, or shop. High sensitivity receiver pulls 
in weak signals. 21/2 watt speaker output delivers 
ample volume to overcome engine noise. Automatic 
noise suppressor minimizes ignition interference. 
Light and compact -only 3V2 inches high, weight only 
9 pounds; fits easily under the dashboard of even 
compact cars. 

PLUS THESE PREMIUM FEATURES - 
RCA MARK VIII RADIO -PHONE 

9 crystal -controlled transmit and receive channels 
Tunable receiver permits reception of all 23 C -B 
channels; dial marked in both channel numbers 
and frequency 
Exceptionally good voice reproduction - high 
intelligibility 
Excellent modulation characteristics 
Operates from standard 117 -volt AC: separate b- 
and 12 -volt DC power supplies (optional) for mobile 
installations 
Electronic switching -no relay noise or chatter 
Illuminated "working channel" feature plus many 
more features to increase usefulness and efficiency. 

NEW LOW PRICE: 
$11 

at A5 Unit 

Optional DC Power Supply $1995* 
(6- or 12-volt) 

'Optional List Price 

The Most Trusted Name 
in Electronics 

- -'MAIL COUPON FOR MORE INFORMATION ---1 
RCA Electronic Components and Devices 
Commercial Engineering Dept. D -414R 

415 South Fifth Street, Harrison, N.J. 
Please send more Information on the RCA 
Mark VIII 27 -Mc 2 -Way Radio -phone. 

Name 

Address 

City lone State 
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The automatic stereo switching oper- 
ates in a similar fashion, except that the 
19 -kc. pilot carrier is rectified to oper- 
ate a relay which disconnects the output 
circuits from the multiplex section when 
the pilot carrier is absent, or falls below 
a level determined by a front -panel con- 
trol. In the mono mode, both outputs 
are paralleled and connected to an am- 
plifier stage ahead of the multiplex de- 
modulator. A green light on the panel 
indicates the reception of a stereo signal. 

The stereo selector switch on the 
panel has three positions: "Mono," 
"Automatic Stereo," and "Stereo." Nor- 
mally, the "Automatic Stereo" setting is 
used. In "Mono," the stereo circuits are 
disabled entirely. hi "Stereo," an output 
will be heard only when a stereo signal 
is received. This is a unique feature of 
the 310E and is quite handy when 
rapidly scanning the FM band for a 
stereo broadcast. 

In our preliminary listening tests, it 
was immediately evident that this was 
an exceptionally sensitive tuner. Satis- 
factory stereo reception was obtained 
from stations 50 miles distant, using an 
electronically boosted indoor antenna in 
a basement listening room. This is a 
feat we have not thus far matched with 
any other tuner. The sound quality was 
as clean, quiet, and distortion -free as we 
have ever heard from an FM tuner, 
either mono or stereo. The squelch and 
automatic stereo circuits did not oper- 
ate properly at first, but after re- adjust- 
ment of the chassis- mounted controls for 
both circuits they worked very well. Our 
only criticism of these otherwise very 
effective circuits was the clicking noise 
of the relays and flashing green lights 
as the receiver was tuned. There was 
also some annoyance from the automatic 
switching from stereo to mono as signals 
faded or fluttered. Although the switch - 
over was smooth, the relays were quite 
audible. 

Our lab measurements confirmed the 
manufacturer's impressive claims for the 
31OE. The IHF usable sensitivity was 
1.6 ev. (rated 1.9 pv.). The frequency 
response was ± 1 db from 50 to 15,000 
cps, down L7 db at 30 cps. Stereo chan- 
nel separation was better than 20 db 
from 30 to 12,500 cps. These figures 
represent the best results that could be 
obtained in laboratory use. In ordinary 
listening, depending only on the tuning 
meter, the separation might be de- 
graded by about 10 db. This is still more 
than sufficient for all practical purposes. 

The sub -channel filter, controlled by 
a front -panel switch, reduces separation 
to 23.5 db at 400 cps and to 3.2 db at 
10,000 cps. It reduces noise appreciably 
when receiving weak stereo signals. The 
stereo noise filter, on the same switch, 
does not affect separation, but rolls off 
the high- frequency response by 6.5 db 
at 10,000 cps. The capture ratio was 3 

db (rated 2.2 db) . Accurate measure- 
ments of very low capture ratios are dif- 
ficult and were further affected by the 
operation of the squelch relay which 
introduced some uncertainty in our 
measurements. The FM hum modula- 
tion was 60 db below 75 -kc. deviation, 
approximately the residual hum of our 
signal generator. 

It is difficult to find fault with this 
tuner, apart from the relay noise. It is 
one of the truly outstanding FM- stereo 
tuners we have tested. It is hard to 
imagine a more flexible, easy to tune, 
and sensitive device. Its operating re- 
finements require considerable circuit 
complexity and this is far from cheap. 
The price of the Scott 310E tuner is 
$279.95, less case. 

Burgess Test Tape 

For copy of manufacturer's brochure, 
circle No. 44 on coupon (page 15) . 

THE Burgess test tape is designed to 
meet the needs of tape recording 

hobbyists that certain test records do 
for the record- playing public. It is en- 
tirely non- technical and is obviously 
aimed at the newcomer to tape record- 
ing. 

The tester is a 1200 -foot reel of 13Z-mil 
acetate -based tape. One side is recorded 
at 71_ ips, the other, with identical ma- 
terial, is recorded at 3h.í ips. The back 
of the carton describes briefly the vari- 
ous test sections and the times at which 
they occur. It is a half -track mono re- 
cording which can also be played on 
quarter -track stereo machines. 

The opening section introduces the 
concept of standard recording level, 
using a simulated oboe tone. The voice 
announcement points out that the play- 
back level control should be able to 
completely shut off the sound from this 
section. The frequency response is 
checked by a sequence of bell tones for 
the mid -frequencies and by a series of 
cymbal clashes for the high frequencies. 
In each range, ten sets of alternate tones 
are presented, with the first having full 
frequency range and the second having 
the highs cut off at some point. The 
high -frequency cut -off is successively 
increased, from a point which should 
be apparent on even the poorest re- 
corder, to the last tone which taxes the 
abilities of the best home machines and 
playback systems for its detection. The 
actual values of the cut -off frequencies 
used are not given. 

The middle and low frequencies are 
dismissed with a brief illustration and 
the comment that a recorder which re- 
produces the upper frequencies will al- 
ways pass the lowest ones. This, of 
course, is not strictly true, but will suf- 
fice for the non -critical listener. A bal- 

(Continued on page 84) 
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Tips for Technicians 

Mallory Distributor Products Company 
P.O. Box 1558, Indianapolis 6, Indiana 

a division of P. R. Mallory & Co. Inc. 
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ó 150 
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° 100 0 

About voltage ratings on electrolytics 
Maybe this has happened to you. You've got to re- 
place a 10 mfd electrolytic capacitor. On its label, loud 
and clear, you read 200 volts. You look on your shelf. 
No 200 volt units in sight -but there's one that says 10 

mfd 300 volts. Question -can you use it, and if so, will 

it reform itself and become a 200 volt capacitor when 
used at the lower voltage? 

Answer -you can, and it won't. 

The reforming of electrolytics to lower voltage is an 
idea held over from the ancient days of wet electrolytics, 
which had a tendency to adjust themselves to the 
voltage at which they were being used. This doesn't 
happen with modern electrolytics, especially the way 
Mallory makes them. 

You can rely completely on the voltage rating you read 
on a Mallory capacitor's label. We've built in the safety 
factors before we print the voltage rating on each 
capacitor. This means you can use a Mallory capacitor 
right up to its rated DC working voltage, at rated 
ambient (this is 85° C. for FP's, WP's and TC's) 
without worrying about premature failure or call backs. 
And you have inherent extra muscle to withstand the 
usual surge voltage above rated value. Conversely, you 
can always use a Mallory capacitor below its rated 
voltage when convenience demands it; you're just buy- 
ing some extra reliability at a bargain price. 

When necessary, you can use Mallory electrolytics at 
temperatures beyond 85° C. You won't get as long life, 
and you'll need to run them below rated voltage. No 
hotter than 105° C., please, and no higher then 400 
volts. The chart at left gives you typical temperature 
derating data. If you run into higher temperatures, 
you really need one of our fine tantalum capacitors. 

The best way to make sure you get the electrolytics you 
need is to see your Mallory distributor. He carries a 
complete line of all ratings of Mallory FP, WP, TC, TT 
and wax tubulars. Right now, he is featuring a new 
dealer cabinet that gives you a compact, convenient 
working stock of most popular FP types. See him 
soon -make him your headquarters for all your 
parts requirements. 

DERATING CURVE 

MALLORY FP CAPACITOR 

RATING: 200 WVDC 

April, 1964 
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Build your own 
top quality Eico Kits 
and save up to 50% 

New Tape Deck 

New 

wiR'ÉCX3 

Eico Classic 2400 stereo /mono 4 -track 
tape deck, 3 motors. Kit $199.95; wired 
$269.95 (Incl. oil finish walnut base) 

3 " Portable Scope 
Eico 430 General Purpose 3" 
Scope. Flat -face CRT with mu -metal 
shield. Kit $69.95; wired $99.95 

New 
:fir /FM Sweep Generator 

New 

Eico 369 TV /FM Sweep generator, 
with built -in post injection marker 
adder. Kit $89.95; wired $139.95. 

CB Transceiver 
Eico 777 dual conversion 6 crystal -controlled channels, 
5- watts. 3 -way power supply. Kit $119.95; wired $189.95 

New Stereo Rcvrs. 
Eico Classic 2536 36 -watt FM -MX Stereo Receiver. 
Kit $154.95; wired $209.95 (Incl. F.E.T.) 
New Stereo Tuner Eico Classic 2200 FMMX Stereo 
Tuner. Kit $92.50; wired $119.95 (Incl. F.E.T.) 

24 

New Stereo Amplifiers Eico Classic 2036 36 -watt. 
Kit $79.95; wired $109.95. Eico Classic 2050-50 - 
watt stereo. Kit $92.50; wired $129.95. Eico Classic 
2080 80 -watt stereo. Kit $112.50; wired $159.95. 

New Tube Testers 
Eico 667 Dynamic 
Conductance Tube & 
Transistor Tester. Kit 
$79.95; wired $129.95. 
Eico 628 Tube Tester. 
Kit $44.95; wired $59.95 

Add 5% in West 

EICO Electronic Instrument Co.. Inc. 
131-01 39th Avenue, Flushing, N.Y. 11352 
Please send free New 1964 catalog 

Name of nearest Eico dealer EW -4 

Name 

Address 

City 

t Zone State 

1i 
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By WALTER H. BUCHSBAUM 

Telemetry systems range from a simple AM method 
with a single dial read -out to complex systems 
that enable one computer to "talk" to another. 
This article covers the basic elements of some 
of these systems and explains how each works. 

NYONE watching the space shots of our astronauts 
must have been impressed by the information avail- 
able at ground stations, even without any word from 

the astronaut. Glenn's flight was a particularly spectacular 
example because ground control knew that his heat shield 
had come loose while the astronaut himself only learned of 
his great danger after it was all over. During Cooper's flight, 
a critical portion of the re -entry guidance system failed. 
Due to the superb telemetry equipment, both in the space- 
craft and on the ground, monitoring personnel were immedi- 
ately made aware of the difficulty. They, in turn, notified the 
astronaut who then took the necessary steps to effect a suc- 
cessful re- entry. This was possible because well over a hun- 
dred different items within the Mercury spacecraft are te- 
lemetered automatically, accurately, constantly. 

The concept of telemetry developed back in the 1800's 
with the first practical device being used by public utilities 
just prior to World War I. The advent of high -speed aircraft, 
missiles, and satellites greatly accelerated the development 
of this fast- growing science. 

Almost all industries use some form of telemetry to moni- 
tor a wide variety of industrial processes. Some of these 
plants are spread over large areas, with some operations often 
taking place many miles from the central station. Yet telem- 
etry can instantly notify the monitoring station if anything 
goes wrong so that corrective measures can be taken. Telem- 
etry is not limited to space vehicles or industry. One interest- 
ing use was the case of a man stricken with a heart attack 
while working in Central Africa. His personal doctor was 
located in Los Angeles. A local doctor, working with an 
electronics specialist, telemetered the patient's heartbeat via 
a radio -telemetry system to an electrocardiograph located in 
the doctor's office in Los Angeles. The doctor then made the 
necessary diagnosis and prescribed treatment. Use of mod- 
ern telemetry techniques saved the patient's life. 

Telemetry, a combination of Greek and Latin words mean- 
ing "measuring at a distance," is not concerned with the meas- 
urement itself, nor with the ultimate use of the transmitted 
data -but just the method of transmission. 

Telemetry was a $65- million market in 1963. This fact 

UNDERSTANDING TELEMETRY 
y 
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alone makes it worthwhile for anyone interested in elec- 
tronics to understand at least the principles of telemetry. 
Since this is still a very young field and promises to grow 
considerably, it also offers good job opportunities to anyone 
working in electronics. While no article can make its reader 
an expert in telemetry, a basic understanding of the tech- 
niques and various problems will be imparted. 

Modulation 
The first step in the design of a telemetry system is the 

conversion of the desired information into a form capable 
of being transmitted to the control center. If, for example, 
temperature variation is to be transmitted, any temperature - 
sensitive device that can change the frequency of an audio 
oscillator can be used. This oscillator might, in turn, modu- 
late a radio transmitter. Such a device can be a thermistor 
whose electrical resistance changes with temperature, or a 
thermocouple that generates a voltage proportional to tem- 
perature change. Referring to Fig. 1, when the thermistor is 
exposed to 100° temperature, the audio output frequency 
is exactly 1 kc. Similarly, if the temperature is 120 or 80 
degrees, the audio output frequency would become 1200 or 
800 cps respectively. Using a thermocouple, a voltage -con- 
trolled audio oscillator can be used to produce the same 
results. 

An audio frequency meter, calibrated in degrees of tem- 
perature rather than frequency, can be used at the receiver 
to directly indicate the temperature existing at the remote 
point. 

The 1 -kc. audio oscillator in Fig. 1 could also be used at 
a fixed frequency with the output amplitude controlled by 
the temperature -sensitive device. The amplitude would then 
vary according to the temperature and is similar to the am- 
plitude modulation used in AM radio. 

There are only three basic methods of modulating a car- 
rier; a change in amplitude, a change in frequency, or a 
change in the carrier phase. This latter type (phase modula- 
tion) requires that a reference signal be sent along to tell 
the receiving station what the reference phase is. Phase 
modulation is used in transmitting TV color information on 
a 3.58 -mc. color subcarrier which is interleaved with the 
luminance video signal. 

In some sophisticated telemetry systems, phase modula- 
tion plays an important role, especially when many different 

Telemetry antennas can assume many varied shapes. The three 

items must be metered and data on them transmitted by a 
single transmitter. Such is the case in color -TV, where the 
brightness signal is transmitted as amplitude modulation, the 
sound as FM, and the color as phase modulation. 

Pulse modulation, or rather pulse coding, plays a very 
important part in telemetry, and is used to modulate the r.f. 
carrier in either AM, FM, or PM. 

Analog or Digital Systems 
In our first examples, the frequency or amplitude varia- 

tions corresponding to temperature variations was an analog 
process. This is quite different from a person reading the 
meter, translating the position of the pointer into a number, 
and then phoning that number to the central office. When 
we deal with a discrete number instead of an analog quantity, 
we consider this a digital system. In recent years, the trend 
in telemetry has been towards digital systems partly because 
of the reliability of such transmissions, and partly because 
such codes can be handled directly by the digital computers 
which often use in the processing of such telemetered data. 

Analog telemetry depends on the transmission and re- 
ception equipment for its accuracy, as indicated by the earlier 
example of the 1 -kc. oscillator. The encoding equipment 
must be carefully calibrated so that when the temperature 
is exactly 100 °, the oscillator frequency is exactly 1 kc. and, 
similarly, the frequency meter at the receiver must read the 
frequency accurately. Any drift in the encoder or in the fre- 
quency meter will result in wrong temperature readings. The 
same fundamental limitation applies to all types of analog 
telemetering. 

Digital coding techniques are free from this type of drift. 
A good example of a simple digital system is the water level 
indicator illustrated in Fig. 2. As the water in the tank rises, 
the float successively connects contacts A, B, C, or D to 
ground. Each of the sensing contacts goes to one stage of a 
digital shift register and if the contents of this register are 
shifted out once every second, the resulting train of pulses 
can set a shift register located at the remote indicator. Indi- 
cator lights connected to the remote shift register will di- 
rectly indicate the water level. If A, B, C, or D are equivalent 
to the 10, 11, 12, or 13 ft. mark, a direct numerical read -out 
is provided. While we know of no installation using such a 
simple system, this example illustrates the basic difference 
between analog and digital systems. 

shown are made by Taco, a subsidiary of The Jerrold Corp. 
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STATION 2 

ENCODER 

AMPLIFIER 
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Fig. 1. In this simple telemetry system, o thermistor is used 

to control the output frequency of the encoder oscillator. 

Multiplexing 
In our first example we have shown that a central station 

can receive data from a temperature- sensing device over an 
electrical link. When several remote points are close to- 
gether, it is wasteful to run separate lines to each of them. 
When these remote points are all on a rocket or spacecraft, 
separate links for each become impossible. For this reason 
we resort to a well -known technique called multiplexing 
which permits us to send many different data over a single 
line or radio channel. Multiplexing is used in many com- 
mercial communications systems. A simple frequency division 
multiplex system used in telemetering is shown in Fig. 3. 
Although only three sensors are shown, any reasonable num- 
ber can be accommodated. We have assumed that the sensors 
are in the form of devices whose characteristics vary ac- 
cording to pressure, humidity, temperature, or any other 
parameter we wish to measure. These devices control the out- 
put frequency of three separate oscillators, each over a 50 -kc. 
range above and below the center frequency. The output of 
the three oscillators (subcarriers) are passed through a linear 
mixer and then used to frequency modulate the 220 -mc. r.f. 
carrier. This results in an r.f. signal having a bandwidth of 
450 kc. that carries all the information simultaneously. 

At the receiver, the carrier is removed and the subcarriers 
are separated by three filters. Three FM detectors then 
produce a varying d.c. potential that corresponds to the 
original quantities of pressure, humidity, or temperature. Sim- 
ple voltmeters can be calibrated to indicate the telemetered 
quantities. This type of system uses FM both on the sub - 
carrier and the r.f. carrier and is therefore designated as 
FM /FM. It is strictly analog and reading accuracy depends 
on the stability of the subcarrier frequency and the calibra- 
tion of the indicating meters. If, as in a typical spacecraft, 
as many as 100 different types of data are to be transmitted, 
the bandwidth of the r.f. carrier will increase substantially. 
As much as 10 mc. might be required and this is not de- 
sirable because r.f. spectrum space is limited, broadband 
transmitters and receivers are expensive, and noise, the great 
enemy of all radio communication, increases with bandwidth. 

Another method of multiplexing, called time division, is 
simply a means of reading one instrument at a time. Fig. 4 
shows a time -division multiplex system based on the same 
three sensors and subcarrier oscillators. Here, a switch con- 
nects each oscillator to the modulator in turn, with each at 
the same 100 -kc. center frequency. The resultant 220 -mc. 
r.f. carrier will be frequency modulated over a 100 -kc. band, 
but amplitude modulated in the same time steps as the switch 
moves from oscillator to oscillator. Even though a hundred 
sensors are used, only 100 -kc. bandwidth is required. The 
indicating meters at the central station will now read only 
the sensor data from a particular oscillator for the short time 
period that the switch is connected to it. 

The data are now separated by synchronizing the remote 
and local switches. If the switch operates faster than the 
sensor data can change, no information will be lost. Time 
division multiplexing appears much simpler than the tripli- 
cated modulators, filters, and FM detectors used in FDM 
(Frequency Division Multiplex), but we have so far neg- 

lected the meaning of the dotted line labeled "Synchronized." 
It is essential that the switch at both receiver and trans- 

mitter move in exact synchronism so that the meters read 
the correct sensor output. This synchronization can be ac- 
complished by sending a sync pulse before each switching 
step and a special start pulse whenever the switch is either 
at the first or last position. This is similar to the use of sync 
pulses in TV to control the vertical and horizontal scanning 
rate. 

The switch is usually called a commutator and may be an 
electro- mechanical type, such as a stepping switch, or it may 
be all electronic. Either way, synchronization is as important 
to the accuracy of TDM as frequency and meter calibration 
are to frequency division multiplex. 

Pulses in Telemetry 
We have seen from the example of the TDM system that 
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Fig. 2. One example of a simple digital telemetering system. 
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Fig. 4. A simplified approach to time- division multiplex. 
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the switching itself results in data pulsing and it is a fact 
that all TDM systems are basically pulse -coding techniques. 
One of the great advantages of pulse techniques is that 
much more information can be transmitted over a narrower 
frequency band and much better noise immunity is ob- 
tained. Information theory, a science in itself, shows mathe- 
matically the many advantages of pulse modulation, but an 
example from our daily life will illustrate the basic principles. 
When we look for a particular TV program in the newspapers, 
we may have to scan through the whole listing until we find 
the program we are interested in, but when we know that 
this TV program starts at 9 p.m. we just look at the few lines 
describing the programs at that time. Similarly, the detector 
portion of the telemetry receiver need only look at the known 
pulse intervals for the encoded information. 

Four possible methods of pulse modulation exist and all 
are used to some degree in telemetry. The table shown on 
the front cover shows a summary of modulation methods with 
special system requirements and displays. Note that all 
pulse modulation systems are indicated by a three letter 
abbreviation and all use TDM. 

The amplitude, length, or duration, of a pulse and the 
spacing between pulses can be used to carry information. 
Actually, the difference between PDM and PPM is only one 
of format because in both systems the analog information 
takes the form of time between two events. The fourth 
method of modulation, pulse code modulation (PCM) is the 
one that really opens up a new field and is of great importance 
in telemetry. 

PCM depends on the presence or absence of a signal at a 
certain time to transmit a number. Usually the binary system, 
which also constitutes the language of digital computers and 
data processors is used. As in any pulse modulation or TDM, 
a synchronizing or clock signal must be transmitted along 
with the information to tell the detector when to look for the 
presence or absence of a pulse. In most'telemetry systems, the 
clock signal is a multiple of the commutator or switching fre- 
quency so that receiving the clock signal is sufficient syn- 
chronization at the central control station. A complete study 
of PCM would require several volumes of a thick book, but 
for the present purpose it is enough to know that, in addi- 
tion to synchronizing signals, the beginning or end of 
each set of numbers, or words, must be indicated in some 
way. This is usually done by sending a special pattern of 
zeros and ones which is decoded as the start signal. We 
should also mention that there are the return -to -zero (RZ) 
and non -return to zero (NRZ) methods of coding as illus- 
trated in the front -cover table. The latter seems more popular 
in recent years. While space does not permit a complete dis- 
cussion of binary coding and binary arithmetic, Fig. 5 shows 

Fig. 5. Binary PCM (return -to -zero mode) method of coding. 
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Fig. 6. Basic elements of a spacecraft telemetering system. 

the basic method and an example of how 
particular application. 

Typical Systems 
Since it would be wasteful for a satellite to use transmitter 

power during every portion of an orbit, even when the craft 
is not in telemetering contact with a ground station, the tele- 
metering system transmits only when directed to do so by the 
ground control station. Fig. 6 s :lows, in much simplified form, 
the basic elements of a typical telemetering system designed 
for a space capsule or satellite. 

At the ground station, a powerful transmitter and very 
sensitive receiver are used, together with a directional an- 
tenna, pointed towards the spacecraft. The encoder and 
decoder of the ground station are similar to the respective 
units in the spacecraft, except for size and code arrangement. 
Because the spacecraft is moving with respect to the ground 
stations, its antennas are either omnidirectional or at least 
broadly beamed earthward. Its receiver and transmitter are 
less sensitive or powerful because of volume weight and 
power limitations. The spacecraft's receiver is always in op- 
eration, ready to receive the planned interrogation from 
earth. Usually the interrogation is in the form of a binary pulse 
code that selects the data to be transmitted. The code also 
turns the transmitter on. Different codes are interpreted by 
the spacecraft's decoder to perform a number of different 
tasks. Thus, in the U.S. Venus probe, the interrogation signals 
caused transmission of radiometer and magnetometer read- 
ings at the time the Mariner spacecraft was closest to Venus. 

When malfunctions in the decoders of the Telstar I and 
Relay I satellite were recognized by the lack of proper re- 
sponse to certain interrogations, the engineers changed the 
interrogation codes to bypass the defective decoding stage 
and get the system working again. 

A good example of a sophisticated telemetering system is 
the one used with Tiros, the weather satellite. This unit con- 
tains a TV camera that observes the earth's cloud cover and 
records the pictures on magnetic tape. When the satellite is 
interrogated by a ground station, it transmits the television 
video signal by playing back its tape recording. On the 
ground, the pictures can be photographed or tape recorded 
again. After playing back the video information for the ground 
ground station, the satellite is ready to record again. 

Telemetry started as wire communication between man 
and remotely located instruments on earth, but has now pro- 
gressed to a means of bringing data from space to automatic 
equipment on earth. As man extends his dominion into the 
realm of the moon and the planets, telemetering will be the 
essential link between spacecraft, satellites, robot explora- 
tion devices, and the whole range of gear which yesterday 
existed only in science fiction, but which will shortly emerge 
as actual hardware from our laboratories. 

it is used in this 
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RESISTOR POWER- RATING 

NOMOGRAM 

By JIM KYLE 

The use of this chart simplifies power calculations, 
especially when using low currents and high resistance. 

ERE is a nomogram which can 

I I be used to determine the resistor 
power rating required when 

only the voltage drop across the resistor 
or the current flow through it is known. 
While the power rating required can be 
worked out by using the formulas P= 
E' /R and P = I2R, the values tend to 
become confusing to even the experi- 
enced technician when dealing with mil- 
liamperes and megohms. 

But if the value of the resistor and 
the voltage across it are known, the 
power rating required can be deter- 
mined quite simply by laying a straight- 
edge across the chart. Similarly, if the 
resistance and power rating are known, 
the maximum safe voltage (or current) 
can be readily determined in the same 
manner. 

Three scales are provided to cover 
the current range from 1 milliampere to 
1 ampere and the voltage range from 1 

to 1000 volts. Resistance values range 
from 1 ohm to 1 megohm. Only Scale C 
includes all intermediate values; Scales 
A and B are read by taking the inter- 
mediate values from Scale C and multi- 
plying by the appropriate factor. 

Example of Use 

For the example worked out on the 
nomogram, a 27,000 -ohm, lí -watt re- 
sistor is to be installed in a circuit and 
we want to know how much current 
can safely be allowed to pass through 
it. Since 27,000 ohms is between 10k 
and 100k, we use the lower half of 
Scale C and locate the 2.7 point. Then 
a straightedge is aligned with 2.7 on re- 
sistance Scale C (or 27k on resistance 
Scale A) and 0.5 watt on power scale I 

( since we are interested in current) . The 
straightedge crosses the current scale at 
430 on Scale C, which is the same as 
4.3 ma. on current Scale A. Since the 
resistance was on Scale A, the current 
will also be on Scale A, and the answer 
is 4.3 ma. 

Note that 4.3 ma. through 27,000 
ohms represents an actual power dissi- 
pation of 3z watt in the resistor; good 
engineering practice requires a 100 -per- 
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cent safety factor in resistor power rat- 
ings, so that we should run the calcu- 
lations for a 1i -watt resistor. We would 
then come up with 3.04 ma. as the 
maximum safe current. 

The same example line can be used 
to illustrate the reading of power rating 
by assuming that we have a 270 -ohm 
cathode resistor which is required to 

drop 23 volts. What power rating is 
required? 

Intersection of the straightedge with 
the E scale of the power scale is at the 
2 -watt point. This tells us that the re- 
sistor will actually be dissipating 2 watts 
in operation. For safety we would want 
to use a 4 -watt unit but, in practice, a 
5 -watt unit would usually be chosen. 
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RECENT 

DEVELOPMENTS 

in ELECTRONICS 

Automated Design Engineering. (Below) Guided by com- 
puter- produced design instructions, the operator is 

winding the coil for a transformer at the l -T -E Circuit 
Breaker Co. In winding wire on the 14 -in. cylinder, the 
operator must follow precise design instructions, which 
are based on specific customer requirements. An IBM 
computer generates a listing of all values, such as wire 
size, number of turns, spacing, and strands. These val- 
ues are keyed to a standard drawing, which is shown in 
the photo below taped to the computer instructions. 

30 

Measurements Radar Checks Missiles. (Above) This 60- 
foot antenna, installed at White Sands Missile Range, 
emits a pencil beam used to trace the paths of payloads 
plummeting through test areas at reentry speeds. The Ray- 
theon -built tracker is designed to obtain precise cross - 
section and Doppler reentry measurements. A 10 -mega- 
watt peak power klystron transmitter and other circuitry 
are located in the 70 by 230 foot building next to antenna. 

Infrared TV Link. (Above) A television picture is 
transmitted over an invisible infrared light beam, 
demonstrating a new data -link system developed 
by G -E. The actual system consists of a compact 
transmitter shown at the far left and a receiver 
atop the TV monitor. The system may soon be 
used to carry valuable data to astronauts, to 
transmit other data from one location at a 

missile launch center to another, or to carry 
commercial TV signals from a studio to a trans- 
mitter. A gallium arsenide diode, used as the 
light source, produces light that varies directly 
with the amount of current passed through 
it.... New Ultrasonic Transducer. (Below) A new 
ultrasonic cleaning transducer, said to double 
the efficiency of magnetostrictive transducers, 
has been developed by Westinghouse. Preformed, 
interchangeable coils are used with critically 
spaced (rather than tightly stacked) laminations. 
Each lamination acts as a driving element in uni- 
son with the others to contribute to the whole 
piston -like vibration of the tank plate used. 
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Triode Laser Invented. (Above) A new type of gas 
laser, which, like a triode, can be modulated 
by varying the voltage on the grid in the tube, 
has been invented at Bell Telephone Laboratories. 
Excited by a beam of electrons of nearly identical 
energies emitted from a hot oxide cathode, the 
triode laser oscillates without the usual glow dis- 
charge present in ordinary gas lasers.... Depth 
Sounder Sights Shipwreck. (Below) A depth 
sounder aboard a salvage vessel graphed this view 
of sunken liner SS Andrea Doria, lying on her side 
in 216 feet of water off Nantucket, Mass. The elec- 
tronic view of the wreck was made with a Raytheon 
depth sounder that sends out ultrasonic impulses 
and records echoes bouncing off the bottom, ob- 
structions, and passing fish. Various teams of 
would -be salvagers have been attracted to the site 
since the liner went to the bottom in 1956. 
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Football -Field P.A. (Below) A unique new speaker in- 
stallation has been made in the Municipal Stadium 
in Cleveland, Ohio, home of the Cleveland Browns. 
The system is used to allow the local announcer to 
make a running commentary on the game to all the 
spectators in the huge stadium. Previous systems 
have not been able to compete with the fans' port- 
able radios. A total of 24 University loudspeakers 
are used, mounted on special brackets. The system 
is owned by the team and it can be taken with them 
to whatever football stadium they are playing in. 

Underwater Communications. (Above) The two divers are convers- 
ing under water using a new undersea communications device, 
with almost as much freedom as they would above the surface. 
The stainless steel cylinders attached to their air tanks each con- 
tain battery- operated amplifiers and transducers which send their 
voices through the water to all other divers within 100 yards. 
No special receiving equipment is necessary-only the human ear. 
A special mouth mask to which the air hose attaches enables the 
divers to enunciate their words, and a throat microphone conveys 
the sounds to the transducer. The Bendix unit costs about $250. 
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V 

ELECTRONIC 

SIRENS 

FLECTRONIC sirens are gaining wide popularity with 
public- safety officials across the nation. What is the 
electronic siren and what does it do? Basically, it is 

a mobile public -address system with heavy -duty speaker, 
together with some special oscillator circuitry that produces 
the familiar siren tone. A dog -like yelp is also available on 
most models for use either as a civil -defense warning or as a 
special attention- getter. Since the basic component of the 
electronic siren is a mobile p.a. system, all models include 
the option of public- address use. 

The public- address feature is the chief attraction of the 
electronic siren as far as public -safety officials are concerned. 
In this unit, for approximately the same cost as a conventional 
air siren of comparable loudness, both a siren and a p.a. sys- 
tem can be obtained. One Colorado deputy sheriff credits the 
p.a. feature with saving two lives recently. The deputy was 
driving near a railroad crossing when he saw a woman driver 
accompanied by a child making a turn onto the crossing di- 
rectly into the path of an oncoming train. Punching his siren 
to the p.a. mode, he yelled a warning and the woman stopped 
inches short of disaster. "Nothing else could have stopped 
her in time," declared the deputy. 

The key to the siren's feasibility is, of course, the transistor. 
The amplifier, typically rated at from 30 to 50 watts audio 
output, employs three to five transistors to achieve this power 
level. The siren -oscillator circuits usually use three more tran- 
sistors, raising the total semiconductor complement to six to 
eight for the complete mobile p.a. -siren system. 

Fig. 1. Block diagram of a representative mobile siren -p.a. system. 
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Operation and circuit description of mobile 
p.a. and siren systems coming into wide 
use on public- safety vehicles of all types. 

By JIM KYLE 

Does the electronic siren involve any special problems? 
Like any other electronic device, the answer is yes. The 
speakers used with the siren must take punishment far in ex- 
cess of that normally applied to p.a. speakers; although spe- 
cially developed speakers are employed, the chances of voice - 
coil failure are still higher than in more conventional service. 
Prevention of electrical noise is also a problem at times, al- 
though one easily solved in practice. 

Typical Circuitry 
Although many firms, including Federal Sign & Signal 

Corp., Dominator Corp., Fyre -Fyter Electronic di- Alarm 
Corp., Sirecor Signal Mfg. Co., General Electric Company /, 
Motorola, and University Loudspeakers make electronic 
sirens and firms such as Atlas Sound make the speaker units, 
we have selected the University "Vanguard I" as fairly 
typical. Although details may vary, the principles of opera- 
tion for all of the units are very similar. 

The "Vanguard" provides the user a choice of five modes 
of operation ( the Motorola unit does the same) . These modes 
are automatic siren, manual siren, "alert" (the yelp), public 
address, and radio page. 

In the automatic -siren mode, the unit emits the character- 
istic wailing tone with no effort on the part of the operator. 
In the manual mode, control of the sound is achieved by 
pressing a switch ( this mode corresponds almost exactly to 
normal air -siren usage). In "alert" the operation is also auto- 
matic but the output sound is a 450 -cps tone, frequency - 
modulated ± 2% at an 8 -cps rate. This is the standard CD 
alert tone. The public- address mode is self -explanatory. In 
the radio -page mode, the output of the vehicle's two -way 
radio is connected to the siren amplifier input so that the 
officer may hear radio calls when far from the vehicle, as 
for example at the scene of a fire. 

Electronically, the unit consists of a high -gain power am- 
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plifier rated at 50 watts output (siren) and 30 watts output 
with speech; a blocking oscillator; a multivibrator; and con- 
trol switches. (See Fig. 1.) 

The power amplifier, shown schematically in Fig. 2, is 

fully conventional. Input voltage amplifier Q4 (the designa- 
tions are those employed by the manufacturer in the service 
manual) is transformer- coupled to driver amplifier Q5, which 
in turn is transformer -coupled to the push -pull output stage. 
Transistors Q6 and Q7 are coupled to the speaker via auto - 
transformer 1'4. Thermistor TH1, rated at iN ohms, stabilizes 
the output stage with regard to temperature; Q4 and Q5 use 
emitter resistors for this purpose. 

With the exception of Q5, a specially picked unit, all tran- 
sistors employed are EIA types. The power transistors are 
type 2N1544, while Q1 through Q4 are type 2N1372. 

The blocking oscillator, shown in Fig. 3, produces both 
the siren and the alert tones. Transistor Q3 produces pulses 
which are clipped to an approximately rectangular shape by 
saturation of the transistor. When capacitor C3 is charged 
by the multivibrator output, Q3 is base- biased to a point 
which results in a pulse rate from the blocking oscillator of 

approximately 1000 cps. As C3 discharges through R8 and 
R10, the change in base bias on Q3 reduces the pulse rate. 
This produces the characteristic siren wail. 

To prevent the siren from starting at a low tone should 
the multivibrator happen to be near the end of its cycle when 
"automatic siren" mode is chosen, a momentary contact on 

the "auto" switch (see Fig. 4) charges C3. This assures that 
the sound will start at a high pitch irrespective of the por- 
tion of the cycle during which operation begins. 

In the "manual" mode of operation, the base bias of Q3 
remains steady, holding the pulse rate at 1000 cps. When the 
control switch is opened, C3 discharges as before, so that 
the "rundown" tone of an air siren is reproduced. 

Output of the blocking oscillator is fed to the power am- 
plifier through resistor R24 in the base circuit of Q4 (see Fig. 
:2); this resistor is in the circuit at all times regardless of the 
positions of the mode switches, so that siren output is always 
available from the external control switch if the unit is not 
turned off. 

The multivibrator, shown in Fig. 4, handles timing of both 
the automatic -siren and the alert modes. It is a conventional 
cross -coupled free-running circuit made up of transistors Q1 
and Q2. In such a circuit, the pulse rate of the multivibrator 
is determined by the supply voltages, by the values of the 
coupling capacitors, and by the values of the base return 
resistors. This circuit switches in lower valued base -return 
resistors at all times except when in the auto -siren mode, so 
that the normal pulse rate of the multivibrator is 8 cps. 

hi the auto -siren mode, however, the switches are opened 
and the base resistances rise appreciably. This lengthens the 
pulse rate out to 8 seconds per cycle. 

Output of the multivibrator is taken through diode D1, 
which removes positive -going pulses, to capacitor C3 in the 
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blocking -oscillator circuit. There it times the blocking- oscilla- 
tor action. 

Control circuitry is included on each partial schematic. 
In the auto -siren mode, the switches associated with R3 and 
R4 (Fig. 4) are opened and the momentary -contact switch 
in series with R7 (Fig. 4) is closed briefly. In the manual 
mode, the switch in series with R9 (Fig.3) is closed. In this 
mode, the siren produces sound as long as the button is held 
in; the remote switch simply parallels the button. 

In the alert mode, a momentary -contact switch discharges 
C3 while an additional resistor is connected in the bias cir- 
cuit of Q3 to accommodate a change in signal input level; 
both switches appear in Fig. 3. 

In the public- address mode, the microphone is connected 
to the input of the amplifier, while in the radio mode, the 
radio output (having passed through transformer 1'5 to avoid 
any possibility of shorting out the siren by cross -polarity 
and through an attenuator composed of R27 and R28 to 
allow normal settings of the two -way radio volume control), 
is connected to the amplifier input. Both sets of switches ap- 
pear in Fig. 2. 

The "off" button breaks the main power connection; all 
six buttons are interlocked mechanically so that pressing one 
will release all the others. 

Fig 2. Circuit diagram of the high -gain 30 -watt transistor power amplifier which handles both speech and siren tones. 
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Fig. 1. (Al Multiburst consists of peak white segment followed by six bursts of test frequencies. (B) CBS arrangement 

of multiburst and with stairstep modulated by 3.6 -mc. sine waves. ICI The window and sin- signal as seen on test scope. 

HIDDEN 1't' TEST SIGNALS 
By LESLIE SOLOMON / Associate Editor 

Networks are using portions of the 21 lines not used 
during vertical retrace to transmit a series of test 
signals equivalent to a conventional TV test pattern. 

TO most TV viewers, the television video signal is the 
picture that appears on the screen of the CRT. To the 
more technically minded viewer, a monochrome TV 

signal consists of horizontal, vertical, and equalizing pulses 
with the actual picture information occurring between the 
horizontal pulses. Color signals contain other components 
and, of course, are more complex. This is about the extent 
of most viewers' knowledge of the TV signal. 

There is another area of TV signals that does not concern 
the viewer but is of great interest to the broadcaster, espe- 
cially network stations. These test signals are used to check 
the various electronic characteristics of the TV network over 
the many thousands of miles of coaxial cable and microwave 
repeater stations stretched from one coast to the other. These 
tests must be conducted on a regular basis, yet be out of sight 
of the viewer so as not to cause interference to the picture 
being watched. 

The place to hide such test signals would be during the 
vertical retrace interval while the electron beam of the CRT 
is getting ready to display the top of the picture. This rela- 
tively lengthy interval contains no video information and 
consists of the various pulses that make up the vertical sync 
pulse and pulses to keep the set's horizontal oscillator in step 
during the retrace time. There is the equivalent of 21 un- 
used horizontal lines between the beginning and end of the 
vertical retrace interval for each field. 

The first 12 or so of these lines cannot be used as they 
occur while the electron beam is passing through the ex- 
posed portion of the CRT screen and any disturbance here 
would show up on the screen and possibly disturb the viewer. 
Lines 14 through 21 occur at the top of the picture and are 
hidden by the receiver mask. This is because most TV screens 
are overscanned so that picture edges are not visible. 

FCC transmission standards specify that the interval be- 
ginning with the last 12 microseconds of line 17 and con- 
tinuing through line 20 of the vertical blanking interval of 
each field can be used for the transmission of test signals. 
These signals may include signals used to supply reference 
modulation levels, signals designed to test the performance 
of the over -all transmission system or its individual com- 
ponents, and cue and control signals related to the operation 
of a T \' broadcasting station. 

These one- to two -line test signals are gated out by the 
various network stations and displayed on calibrated oscil- 

loscopes for system analysis. They are usually photographed. 
Although these signals are for use by the broadcaster, in- 

terested viewers can use them for a gross check of the opera- 
tion of their TV sets from antenna to CRT screen. 

The signals can be observed on a home TV set by adjusting 
the vertical hold control until the wide black vertical retrace 
bar appears in the picture area. If the station is using test 
signals, they will appear four to six interlaced lines above the 
lower picture and will look like one or two lines displaying 
various shapes of white dots and bars. 

There are three basic types of test signals currently being 
transmitted, with a few variations introduced by some sta- 
tions (and at least one network), for special internal camera 
level alignment and other test purposes. 

Multiburst 
The multiburst signal is used by network stations as a 

quick means of checking amplitude- frequency response at 
several selected frequencies, as a check for black -or -white 
compression, and for compression which may be selective 
with frequency ( called axis shift) . 

A typical multiburst signal occupies one horizontal line 
interval and is shown in Fig. 1A. It usually consists of a seg- 
ment of peak white (called the white flag that is used to 
establish white reference), followed by six bursts of sine -wave 
frequencies of .5, L5, 2.0, 2.9, 3.6, and 4.0 n c. 

On home receivers, the multiburst appears as shown in 
Fig. 2A with the CBS version shown in Fig. 2B. The .5 -mc. 
burst will consist of 3 cycles when the signal originates on 
the Nest Coast, 4 cycles when it originates on the East Coast, 
and 5 cycles when it is originated by the telephone company. 

Note that in Fig. 2B, a small white bar follows the multi- 
burst signal. This is used only by CBS and is the result of 

an internal (studio) signal white reference so that all cameras 
can be set to the same white level. It is not removed when 
the signal goes out to the network. 

Another recent CBS -only arrangement is shown in Fig. 1B. 
Here, they transmit the white flag and bursts at 90% ampli- 
tude and follow this by a 100% peak white signal. Then they 
transmit a 3.6 -mc. modulated stairstep signal on the next 
line. Other networks transmit each signal alone for a short 
period of time, then switch to one of the other signals. 

Because the sine -wave bursts extend from black -to- white, 
the tip of each cycle will appear as a white dot on a black 
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line. The extent to which these clots can be resolved can be 
used as a gross check of over -all receiver response. The dots 
Nvill merge near the point where the over -all response starts 
to fall just as in the vertically positioned resolution wedges of 
a conventional test pattern. In essence, what is transmitted in 
the multiburst are selected portions of the conventional test 
pattern resolution wedge and they can be used in the same 
fashion to determine over -all resolution. 

Stairstep 
This signal is used by the broadcasters for measuring the 

differential phase (phase at different levels) and differential 
gain (gain at different levels) within the network system. It 
involves the transmission of a 10 -step stairstep signal extend- 
ing from black to white. 

There are two ways of transmitting these signals. In one 
case, sine waves of 3.6 mc. (actually, :3.57+ mc., the color -TV 
burst frequency) are superimposed on each step as shown 
in the stairstep portion of Fig. 1B and, at the stations, a high - 
pass filter is used to remove the stairstep portion but retain 
the 3.6 -mc. signals. The bursts are compared in amplitude 
and any difference is due to differential gain within the sys- 
tem. By means of a color analyzer, differential phase can be 
measured. In the second case, the stairstep signal is transmit- 
ted without the 3.6 -mc. burst added to the steps. 

As each step has equal time duration, horizontal linearity 
can be checked by noting the difference between section 
lengths measured horizontally along the CRT screen. Also, 
as each step has equal amplitude going from black to white, 
the degree to which the home receiver responds from black 
to white may also be checked. These steps can be used in the 
same fashion as the contrast bars found on a conventional 
test pattern. A perfect receiver would show all 10 gradations. 
Fig. 2C shows the response on a typical receiver. 

Window and Sin' 
This signal actually consists of a pair of separate signals, 

one (called "window ") looks like a square wave going to 
white, while the other (called the "sin'" pulse) looks like a 
sharp pulse also going to white. These are shown in Fig. 1C. 

Because the window signal rapidly passes from black to 
white and then back to black again, it can be used to detect 
streaking (that is, how fast it takes the system to switch from 
black to white or from white to black). The sharper the 
transition ( the less fuzziness at the transition points) , the 
better the response. 

The stations use the window to check white level, to meas- 
ure sync compression or expansion, and to check for signal 
streaking. 

The sin' technique involves the transmission of a pulse 
with a half -amplitude width equal to the time of one picture 
element. When the camera pickup scanning beam passes 
across a black -to -white bar, it will produce one cycle of the 
frequency representing the fineness of transition. One cycle 
occurs in a time equal to the reciprocal of its frequency 
so that one cycle at 4 mc. equals .250 microsecond. Because 
the black was one picture element and the white another, 
a picture element for a 4 -mc. system is equal to .125 micro- 
second, therefore a single .125- microsecond pulse can be used 
to check the high -frequency characteristics of a 4 -mc. system. 

At this writing, CBS and NBC transmit the window fol- 
lowed by the sin-, while ABC transmits the sin- first followed 
by the window signal. 

Fig. 2D shows a typical received window -sin signal. The 
window can be used to check streaking in the same fashion 
as the streaking bars on a conventional test pattern. The 
relative brightness of the sin' pulse can be used to ap- 
proximate receiver response at 4 mc. If the response is down, 
the brightness of the tip of the sin' pulse will be towards 
the gray. Reference white can be determined by comparison 
with the level of the window signal. (The mechanics of print- 
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ing makes reproduction of the sin' pulse difficult.) Fig. 2E 
shows positioning of the CBS internal white reference. 

Other Signals 
Although the signals covered in this article are being used 

by all three netuvorks and some independent stations, they 
are not official. The industry has proposed that a standard 
set of signals be adopted, with the formation proposed as: 
multiburst on line 18 followed by the window and sin' on 
line 19 for field 1; then the multiburst on line 18 followed 
by the stairstep on line 19 for field 2. 

This means that the three test signals will be transmitted 
during each frame as opposed to the present approach where 
the signals are alternately transmitted for a period of several 
minutes for each signal. 

It has also been recommended that the color burst and a 
color bar signal be transmitted so as to make the system 
equally useful for color transmissions. 

Fig. 2. (A) full -line mulitiburst. (B) CBS vnultiburst with 
peak white reference. IC) Stairslep signa(. ID) Window and 
sin' signal. (E) CBS inrernal peak white reference signal. 
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ENGINE 

TEMPERATURE 

INDICATOR 
By WILLIE T. DAVIS 
Naval Research Laboratory 

Construction of monitor for auto 
engines that measures temperatures 
from about 72 to 200 degrees F. 

WITH the ever decreasing number of accurate meters 
left to the motorist these days, many will welcome 
the addition of a means for determining engine 

temperature accurately and for any part of the engine that is 
accessible, such as cylinder head or manifold. This will also 
prove to be a neat accessory for many compact cars with no 
temperature indicators at all. Most autos which still have 
pointers simply use "C " -"H" ( cold -hot) nomenclature which 
tells one absolutely nothing in terms of degrees F. The circuit 
described here will reliably measure temperature up to 
several hundred degrees Fahrenheit. 

Circuit Description 
The circuit ( Fig. 2) makes use of a Wheatstone bridge 

with a thermistor completing one leg of the bridge. The cir- 
cuit shown here was built for a car with a 6 -volt system; 
however, by adjusting R5 the circuit may be used equally 
well on 12 -volt systems. It was decided to let this unit 
measure temperatures between 72 and 200 degrees F. The 
resistance of the particular thermistor used is 360 ohms at 
72 degrees F. Resistors R1, R2, and R3 are made 360 ohms 
so that the bridge is balanced at 72 degrees, but the meter 
will read for all temperatures above 72 degrees. Diode D1 
prevents reverse reading of the meter at temperatures below 
72 degrees. 

Setting of R5 can best be done with the help of the ther- 
mistor curves. First decide what is the highest temperature 
you wish to measure. In this instance, that was 200 degrees 
F. Now refer to the curve ( Fig. 3) and see what the thermis- 
tor resistance is at 200 degrees. It should be quite low and 
for the thermistor used here it turned out to be 28 ohms. 
Now substitute a resistor of 28 ohms in place of the thermistor 
and, with S1 on, adjust R5 for full -scale or near full -scale 
deflection on M1. R5 will not need further adjustment. 

Now the unit must be calibrated so that one can tell tem- 
perature from the milliampere meter reading. One way of 
doing this is to replace the thermistor temporarily with a 
500 -ohm rheostat. A 20 -ohm resistor should be placed in 
series with the rheostat to prevent meter damage. With Si 
on, adjust the rheostat for a reading of about 1 ma. on M1. 
With an ohmmeter measure the resistance of the rheostat 
plus the series resistor. Disconnect one side of this resistance 
from the circuit while making this measurement. Nov refer 
to the curve and note what (Continued on page 60) 
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RESISTANCE 
MEASURED 

(OHMS) 

THERMISTOR 
TEMPERATURE 

1°F1 

METER 
READING 

(MA.) 

360 72 0 
200 97 1.0 

III 124 2.0 
87 135 3.0 
54 155 4.0 
28 200 5.0 

LEAD WASHERS 

PHENOLIC SLEEVE 

M8 -10 SCREW 

1 U 1 111.1111111111 unum(i 

TERMINAL 
THERMISTOR SPRING WASHER 

(A) (B) 
Fig. 1 (Al Values for calibration. (B) Thermistor mounting. 

s 

= BI 
RE 

R1, R2, R3 -360 ohm, 1/2 w. res. 
R4- Thermistor (Fenwal Type 

WA23W1, available from Allied 
Radio, stock No. 8E686) 

R5 -500 ohm pot (1000 ohms for 12 -v. 
systems) 

R6 -33 ohm, I/z w. res. (67 ohms, 

5 

12 -v.1 
S1 -Auto ignition switch 
M1-0 -5 ma. d.c. meter 
B1 -6- or 12 -volt auto battery 
D1 -1N100 diode or equiv. 
D2- 1N1519 zener diode (4.7 v., 

1 w., see text) 
Fig. 2. Thermistor is used as one arm of Wheatstone bridge. 

Fig. 3. As temperature rises thermistor resistance falls. 
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magnetic 
Core 

memories 
By RICHARD B. RUSCH 

One of the most common types of cñgital computer 

memory systems uses a large number of tiny rings 

of ferromagnetic material. The rings can be made 

to store digital data in their magnetic state. 

IMAGINE a computer memory that permits electronic reading 
and writing at the rate of over 11- million alphabetic characters 
a second -in effect, the equivalent of 22 conventional full - 

length books. 
This is exactly what's happening in magnetic core storage de- 

velopment. And, as further advances are made in this area of corn - 
puter technology, it is reasonable to expect even more startling 
achievements. 

While the abilities of computer memories can most aptly be 
dramatized in terms of speed, this characteristic can, however, be- 
come highly confusing unless it is precisely understood what is 
meant by one figure or another, and exactly what is involved in 
the use of magnetic core storage systems. 

Storage 

Storage can best be defined by saying it is somewhat like a filing 
cabinet, completely indexed and allowing almost instantaneous se- 
lection of data. In electronic filing, this can be accomplished either 
in auxiliary storage or main storage. 

In auxiliary storage are found magnetic tapes, disc files, and the 
familiar punched card. This storage is necessary when the capacity 
of the main storage unit must be augmented. 

Data from auxiliary storage units, howeve -, is not directly ac- 
cessible to the central processing unit, or input or output devices. 
This data must be routed through the main storage unit before 
it can be acted upon. 
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The magnetic core memory storage console, shown above, is an 
integral part of a modern, high- speed, cata processing system. 

Main storage, which is located within the central proces- 
sing unit, can accept data directly from an input unit -such 
as auxiliary storage -supply instructions to the central proc- 
essing unit, and furnish data to an output unit such as a 
printer. To date, main storage memories consist of magnetic 
drums, magnetic thin films (very few as yet), and magnetic 
cores, by far the most dominant. 

Since all data to be processed by any system must pass 
through main storage, this memory unit must have the capac- 
ity to retain a usable amount of data plus the necessary in- 
structions for processing it. Additionally, because so many 
references must be made to this unit, the speed of access to 
its information content has a direct bearing on the efficiency 
of the entire data processing system. 

These cores could store all the words in an adult's vocabulary. 

Although most computers use high -speed ferrite magnetic 
core storage, the magnetic drum is still used because of the 
economy it affords. The magnetic drum "stores" information 
on an oxide layer surrounding a rotating drum in the same 
manner as a conventional audio tape recorder impresses 
its information on a moving strip of magnetic tape. 

As computers come into greater use, and more use is made 
of them, memory systems will have to be greatly enlarged. 
In the not -too -distant future, computers with multi -million 
word random- access memories will be called upon to per- 
form the necessary storage required of such systems. 

Speed 
Normally when the speed of a magnetic core memory is 

mentioned, it usually relates to either access or cycle time. 
In core memories, storage is arranged somewhat like a 

group of stacked, numbered boxes, with each box holding a 
specific unit of data. This may be a character, a digit, a corn - 
plete record, or a word. To insert or remove a specific piece 
of data, the correct box (referred to as address) is selected. 

When new information is placed in an address, it replaces 
the previous contents of that address. However, when infor- 
mation is taken from the address, the contents remain unal- 
tered. Thus, once located in storage, the same data can be 
used repeatedly. 

Basically, it is the time the system requires to locate and 
transfer this data to or from storage that determines the speed 
of the memory unit. 

When the term "cycle- time" is used, it refers to the time 
it takes to select a bit (one storage location), remove the data, 
and be ready to select it again. In practice, the system might 
move on to another storage location before the contents of 
the previous location were returned to their original position. 
This would be "access- time" -the time it takes to select a bit. 

Of the two figures, "cycle- time" probably is the more apro- 
pos, especially when describing today's most advanced core 
memories with access times of 0.5 to 0.6 microsecond and 
cycle times of 0.7 microsecond. 

Magnetic Core Storage 
While it is beyond the scope of this article to fulls' explain 

magnetic core storage, some basic information can be given 
which will be of considerable help in understanding the op- 
eration of all data processing systems using cores. 

A magnetic core is a tiny ring of ferromagnetic material the 
smallest of which, developed to date, being 21 /1000th of an 
inch in diameter. Each core is pressed from a mixture of ferric - 
oxide powder and other materials and then baked in an oven. 

Another important advantage of the core, aside from its 
compact size, is its ability to achieve a state of total magnetism 
within a few microseconds or less. And, unless deliberately 
altered, it retains this magnetism indefinitely. 

In use, the core -actually a number of cores -are strung on 
a wire, and a strong electrical current is sent through the wire. 
The direction in which the current flows determines the po- 
larity or magnetic state of the core, as shown in Fig. 1. 

This means that a core can represent either of two states 
or conditions: "0" or "1," "yes" or "no," "plus" or "minus," 
or "on" or "off." This difference in condition between cores 
is the basis for storing most information. 

In almost all large -scale computer systems today, more than 
one million cores are used. For other smaller computers, only 
16,000 cores (or less) may be required. In these smaller sys- 
tems, the storage capacity is normally increased through the 
addition of auxiliary memory units. 

Since any specified location of storage must be instantly 
accessible, these cores- strung on a wire -are further arranged 
so that any combination of ones and zeros representing a char- 
acter- such as the letter "A" -can be written magnetically and 
"read" back when needed. To accomplish this selection, an- 
other wire is strung through each core, crossing at a right 
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angle to the original wire. See Fig. 2. By sending half the 
current required to magnetize a core through each wire, only 

the core circling the intersection of the wires is magnetized; 
no other core in the string is affected. 

With this principle, numerous cores can be strung on a 

screen of wires, yet any given core can be selected ( either 
for storage or read -out) without affecting any other. Such an 

array of wires and cores is called a plane and is shown in 

Fig. 3. 
Actually, it takes more than one core to represent an alpha- 

betical character. To illustrate this, assume the letter "A" is 

to be placed in storage. Using the binary coding decimal 
(BCD) system -the system used most frequently in the ma- 

jority of computer systems -seven planes such as shown in 

Fig. 4 will be required. One core in each of these planes is 

magnetized positively or negatively, the seven cores thus rep- 

resenting the configuration of the letter. In this case, the let- 

ter "A" will be represented by the numbers 1110001. 
Note that the planes in the memory unit are stacked one 

on top of the other, with all cores representing "A" appear- 
ing at the intersection of the same two wires ( i.e., position 
on the plane) . If an imaginary line is drawn vertically through 
these cores, it would show the physical location of one char- 
acter position of storage. 

Once this information is placed in core storage, some 

means must be devised to make it accessible; that is, to recall 
it when needed. While it was shown previously that a definite 
magnetic polarity could be achieved in a core by passing a 

current through its center, in actuality this flow of current is 

not constant. It appears as an electrical impulse. 
This pulse causes the core to "flip "; i.e., change the state 

of the core from a positive to a negative polarity, or vice versa, 
depending on the direction of the pulse. When this change 
in magnetic state occurs, a current pulse is induced which is 

picked up by a third wire also running through the center of 

the core ( Fig. 5A ) . This signal determines, by its presence, 
that the core contained a "1." If no pulse was produced, the 
core contained a "0." Unlike the other wires in the plane, 
only one sense wire is required for the entire plane since only 
one core at a time is tested for its magnetic state. In other 
words, read -out is destructive. To retain the originally stored 
data, then, the computer must replace a "1" in those cores that 
previously contained a "1" while, at the sane time, allowing 
those cores that contained "0" to remain as "0." 

To achieve this, the computer, in effect, writes "1" in all the 
cores which previously were "1" while suppressing the writ- 
ing in cores, through the use of an inhibit pulse, in those 
which previously contained "0." This inhibit pulse flows 

through a fourth wire and, like the sense wire, runs through 
every core in the plane ( Fig. 5C) . 

This, generally, is how a memory unit of a magnetic core 
computer operates. During the last year, however, several key 
technological changes have been perfected which allow the 
production of the sub -microsecond type core memory com- 
puters previously mentioned. 

The means of locating information has been simplified. In 
conventional core storage the selection of a character is made 
by a coordinate selection system in which two choices must 
be made. In the new memories only one choice is made, and 
only the cores selected receive the switching current. This 
has resulted in the ability to achieve, for the first time, sub - 
microsecond access and cycle -time speed in the interrogation 
of cores. 

Partial core -switching is being used. In the typical com- 
puter memory, the magnetic cores are completely switched. 
In the new memory circuits, the cores are only partially 
switched. That is, they never change magnetic polarity, only 
the intensity of magnetization. This change in intensity is 

only a fraction of the change that occurs in the typical sys- 
tem mentioned previously. As a result, switching time and 
power requirements are greatly reduced. 
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Fig. 1. (Al The direction of current flow determines the mag- 
netic state of the core. (B) Magnetic field when current is 

applied. (Cl When current is removed core remains magnetized. 
ID) When current is reversed, core reverses magnetic state. 

Fig. 2. Each wire 
carries one -half the 
current needed to 
magnetize a core and 
only the core at 
the intersection gets 
enough current to 
fully magnetize it. 

Fig. 3. An array of 
wires and cores is 

called a plane. Any 
core can be selected 
by passing current 
down a pair of wires. 

Fig. 4. In this seven - 
plane core memory, 
all cores representing 
a particular alpha- 
numeric character 
are stacked one 
above the other and 
are magnetized to 
represent only that 
particular character. 

i/x cum RENT 

Fig. 5. (Al When a core is made to change state, a pulse is 

picked up by the sense wire. (B) This sense wire is threaded 
through each core in the plane. (C) The inhibit wire passes 
through every core in the plane and is used to reset cores 
to their original state so that the memory is not altered. 

SENSE 
WIRE INHIBIT 

WIRE 

((3) 
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Fig. 1. (Al The magnetic circuit of a conventional transform- 
er. (B) Magnetization curve shows how relatively constant 
voltage can be obtained by operating above the curve knee. 

CONSTA T-VOLTAG E 
TRANSFORMER OPERATION 

KNEE" 

E1 E2 Ei E2 

MAGNETIZING FORCE--3. 
(B) 

By TOM JASKI 

By altering the magnetic circuit of a conventional transformer and adding 
an extra winding and a capacitor, a transformer is produced that maintains 
its output voltage relatively constant despite variations in line voltage. 

MANY instruments and control devices used in indus- 
try require a substantially stable voltage supply. 
Unfortunately, most industrial power systems are 

not very stable, but are subject to voltage fluctuations that 
can produce false indications on instruments or ragged con- 
trol of manufacturing processes. 

There are a number of causes of voltage variations, and 
these may be all types, from very brief, violent, voltage drops 
to slow, periodic changes. The short and violent variations 
can usually be blamed on high -starting -current motors being 
placed in operation. Such motors may have a starting current 
as much as ten times normal full -load current. The voltage 
variations caused by them are not always visible on a meter, 
for meter movements have inertia and are relatively slow 
devices. Although the meter may show a brief dip, the ex- 
tent of the change in meter reading will be but a fraction 
of the actual voltage drop. An oscilloscope might reveal such 

Fig. 2. Magnetic circuit of a constant -voltage transformer 
showing flux flow when using a magnetic shunt with air gap. 

a fluctuation. Yet, any dip caused by such a motor may cause 
an electronic counter to lose as much as thousands of counts. 

The long and slow variations can be handled by electron- 
ically regulated supplies, often built directly into the instru- 
ments. These supplies react relatively slowly because their 
time -constant is large, due to the capacitance in the circuits 
following them. 

The fast current dips lasting only a cycle or two cannot 
readily be counteracted by electronically regulated supplies, 
even though there may be a momentary 10 to 50% drop in 
voltage. 

To deal with such voltage drops, constant -voltage trans- 
formers (static- magnetic regulators) are used. These will 
adjust a.c. voltages supplied to instruments, control equip- 
ment, or computers within one cycle, fast enough so that 

40 

the storage capacity of the rectifier -filter system is not taxed 
by an extremely rapid change in voltage. 

Operation 
To understand how a constant -voltage transformer oper- 

ates, we must first consider why an ordinary transformer 
fails to regulate. Fig. lA shows the magnetic circuit of a 
simple transformer. The flux created by the current in the 
primary induces a voltage in the secondary. With a purely 
resistive load connected to the secondary, the current flow- 
ing in it will set up a counter -flux in the core, which tends 
to cancel the flux created by the primary. The primary then 
must supply additional magnetizing force, and the current 
in it increases until a certain "net" magnetizing force is 
reached. The energy dissipated in the secondary load circuit 
plus the energy needed to magnetize the core must now be 
supplied by the primary winding. This situation is illustrated 
in Fig. 1B. When the transformer is operated in the region 
to the left of the "knee" in the characteristic curve, the 
magnetizing force and the resultant flux are related almost 
linearly. At the knee, the curve becomes less linear while 
to the right of it, it becomes relatively flat. 

A smaller increment of flux results from a larger increase 
in magnetizing force if a transformer is operated in the flat 
portion of the curve. Transformers so operated have their 
core very nearly saturated, and are called saturated trans- 
formers. 

A saturated transformer would be a constant -voltage trans- 
former for changes in flux would no longer have a great 
effect on output voltage. However, such transformers are 
impractical because of their very -low primary impedance. 
When a transformer or reactor core is saturated, all core 
losses have been overcome, and the primary of the trans- 
former no longer needs to supply energy to make up for core 
losses. The only thing that limits primary current at this 
point is copper (winding) resistance. During each cycle, 
the core will be saturated long before the maximum primary 
voltage has been reached, and since no additional magnetiz- 
ing force is needed, the current will rise sharply at the point 
of core saturation. The low primary impedance necessitates 
adding some means of controlling primary current. This can 
be done with a series reactor, but then both efficiency and 
regulation are lost. 

Conventional transformers are operated in the steep por- 
tion of the curve and poor regulation results. A small change 
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in magnetizing force (or primary voltage) results in a large 
change in flux and secondary voltage. An ideal transformer 
would be one with the primary operated in the steep portion 
of the curve and the secondary responding as if operated 
in the "flat" portion of the curve. The basic magnetic circuit 
of such a transformer is shown in Fig. 2. 

As shown in Fig. 2, the core contains an additional mag- 
netic shunt with an air gap. By controlling the dimensions 
of the shunt and the width of the air gap, the amount of flux 
shunted through this leg can be closely regulated. The mag- 
netic shunt in effect "loosens" the coupling between the pri- 
mary and secondary. Some of the primary flux is passed back 
to the primary winding through the leg, and this portion 
does not affect the secondary winding. Similarly, some of 
the secondary flux does not oppose the primary flux. 

Suppose a capacitor is connected across the secondary. 
With a resistive load, the counter -flux created by the sec- 
ondary is opposed to the primary and cancels part of it. 
With a capacitive load this is no longer true. The phase of 
the secondary current and therefore the flux has now shifted 
(by 180 degrees) so that the flux in the shunt leg consists 
of the primary flux and is brought beyond the knee of the 
characteristic curve. Notice from the arrows in Fig. 2 that 
the portion of the secondary flux which passes through the 
rest of the core opposes the primary. Since the leg (as part 
of the secondary core) is now operated in the flat portion 
of the curve, a relatively large change in primary voltage 
will not have as much effect on the secondary voltage, but, 
because the total flux increases, the secondary voltage will 
increase slightly. The increase of the secondary voltage could 
be higher than would be expected from the turns ratio, as 
the secondary and capacitor form a resonant circuit. Addi- 
tional reduction of secondary voltage variations can be ob- 
tained with a compensating winding Nvound directly over the 
primary (see Fig. 3) . 

The voltage from this winding will vary with the primary 
voltage. It is connected in opposition to the secondary and 
the actual amount of voltage variation in the compensating 
winding is determined by its ratio to the primary. As the 
primary voltage increases slightly, the secondary voltage in- 
creases very slightly, and the compensating winding voltage 
also increases slightly. This last voltage increase opposes the 
secondary voltage increase, and the net result is very little 
change in secondary voltage. Therefore, by choosing the 
proper compensating voltage, there will be a point at which 
there is the least output voltage variation. 

Since the capacitor- transformer circuit is a resonant one, 
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Fig. 3. Schematic of a constant- voltage 
transformer shows the compensating wind- 
ing that helps improve the regulation. 
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Fig. 4. Variation in output of a frequency -sensitive, constant - 
voltage transformer with variations in power -line frequency. 

Fig. 5. Variation in output of a constant -voltage transformer 
is a function of both load power factor and amount of load. 
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the constant -voltage transformers, as described here, are fre- 
quency- sensitive. Any variation in frequency results in an 
output voltage variation. However, as public utilities are 
usually required to keep frequency variations within an 
average of .25 cycle, this is not a drastic defect. Fig. 4 
shows the variation with frequency. 

Load changes will also affect the output, because they re- 
sult in rather large changes in secondary flux. Fig. 5 shows 
this relationship. However, there are other means to protect 
circuitry against such load- derived voltage variations. For 
example; zener diodes or VR tubes are often used because 
they handle such changes very readily. 

Dynamic Regulation 
So far, only static operation of the constant -voltage trans- 

former has been discussed. The process of dynamic regula- 
tion, in which the transformer catches up with changes 
that are going on, is so theoretically complex that even the 
transformer's designers have not completely worked it out. 
Experimentally, it has been shown that the transformers 
will correct in less than one cycle. If the changes occur 
faster than the time -constant of the transformer, the trans- 
former will follow as rapidly as its time -constant will allow 
and will adjust to the last increment of change. It will keep 
on adjusting until the variations cease. It is the changes 
lasting several cycles which are most profitably dealt with 
by the transformers. 
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transistors 
for A 
PROMISE OF PROGRESS 
By MARSHALL R. MYERS, JR. & MORLEY D. KAHN 
Acoustic Technology Laboratories, Inc. 

The viewpoint of a manufacturer who strongly believes 
that the use of solid -state circuitry results in a 
definite and audible improvement in sound reproduction. 

Editor's Note: Is there a difference in "transistor sound ?" 
Is the difference real or imaginary? And is it worth the higher 
price that the user must pay for a well- designed transistor 
amplifier? This manufacturer insists that the difference is 
real and worth the added cost. Although some of the points 
made in rebuttal to precious articles we have run on this same 
subject are debatable, this viewpoint is certainly worth pre- 
senting. 

TODAY the audio industry stands at a new crossroads. 
The era of solid -state awaits. Is this to be another step 
forward like the changeover from the acoustic to elec- 

trical system of recording and playing back, the 78 rpm to 
the long- playing record, and mono to stereo? Does the use 
of solid -state circuitry result in an audible improvement in 
sound reproduction? Only if these answers are in the affirma- 
tive can this change be recognized as progress. 

We believe in the advantages of solid -state circuitry. Our 
company was established because of this belief. However, if 
the industry is to move into the solid -state era, still more af- 
firmative voices are required. 

To us, the most exciting aspect of the article "Transistors 
for Hi -Fi: Panacea or Pandemonium ?" in the September 1963 
issue was the affirmative stand taken by D. R. von Reckling- 
hausen, Chief Engineer of H. H. Scott, Inc., and his associ- 
ates. To us, however, his explanations for the improved sound 
quality obtained from a properly designed transistor ampli- 
fier are debatable. Yet, differences of opinion are what make 
audio the fascinating subject it is. Much of this article is a 
rebuttal to some of the previous statements on why transistor 
amplifiers can sound better. 

In his ELECTRONICS WORLD article, Mr. von Reckling- 
hausen makes the point that superior transient response, as 
represented by good reproduction of square waves, is not a 
factor in transistor sound. He stated: "Any change in the ap- 
pearance of a square wave used for testing an amplifier does 
not indicate any change in listening characteristics of the 
amplifier. Hence any square -wave test of audio equipment is 
meaningless and superior square -wave response of an ampli- 
fier has very little bearing on the actual listening quality of 
the audio equipment." 

If this premise is accepted, then: (1) Extending the fre- 
quency response of an amplifier beyond the audible 20 to 
20,000 -cps range is not only unnecessary, but is actually 
harmful. It permits undesirable disturbances from associated 
equipment, such as subsonic turntable rumble and ultrasonic 
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cartridge resonances, to be reproduced by the amplifier and 
seriously detract from performance and power. Therefore, it 
is desirable to cut off response above 20 kc. and below 20 cps 
despite the serious effect this has on square -wave response. 

(2) It is perfectly all right to use driver and output trans- 
formers in the audio circuits of an amplifier even though these 
also have a serious effect on square -wave response. 

(3) It is pointless to use silicon power transistors whose re- 
sponse can extend up to and beyond 1 megacycle. The much 
less expensive germanium transistors will work quite as sat- 
isfactorily if you are only interested in a limited frequency 
response from your audio equipment. 

Importance of Transient Response 
Just how important is transient response? We think it is 

extremely important and we are hardly alone in this opinion. 
Decades ago, Helmholz demonstrated that almost all musical 
sounds consist of a series of tiny transients that blend together 
in our ear. Some instruments produce more transients than 
others. For example, instruments like the piano produce 
highly transient sounds. Brasses are also significant producers 
of transients. 

Amplifiers used in the home are designed to reproduce 
music. If music is a blend of transients, then an amplifier, if 
it is to do its job well, must be able to reproduce transients. 
A square wave should be used in testing amplifiers because 
it represents a musi ,..'_ transient more accurately than almost 
any other controlled signal available to the designer. Music 
patterns, while they are important in listening tests, are im- 
possible to use when analytic measurements are necessary. 

This is hardly a new theory. The 1953 edition of the "Ra- 

Fig. 1. (Left) Appearance of square wave with changed phase 
relationship of harmonics with respect to the fundamental. 

Fig. 2. (Right) The output with little or no phase distortion. 
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diotron Designer's Handbook" reports on an experiment by 
Richardson which concluded that "It is the attack and de_ay 
times of sounds that largely determine their tonal quality, 
rather than their harmonic content." This experiment took 
place almost twenty years ago. The Handbook goes on: "An 
amplifier which gives fairly good reproduction of steady (i.e., 
sine wave) tones may give serious distortion with transients. 
The distortionless reproduction of a short pulse requires (1) 
very wide frequency response -possibly higher than the limit 
of audibility; (2) no phase distortion; (3) no hangover. .. . 

Hangover effects are caused by insufficiently damped LC cir- 
cuits such as may occur with audio -frequency transformers, 
tone -correction circuits, and filters." (Emphasis ours) 

The previous authors, in decrying the importance of the 
square wave concentrated their fire only on the importance 
of low phase distortion. They referred to a "classic experi- 
ment ... whereby the fundamental frequency of the square 
wave was shifted by 180 degrees, by 90 degrees, and also by 
some intermediate values.... The audible sound did not 
change at all. Later concurring experiments showed the ear 
to be totally insensitive to phase in a steady signal." 

Referring back to the "Radiotron Designer's Handbook," 
we find the following statements on phase distortion: "A fixed 
phase shift of 180 degrees (or any multiple of 180 degrees) 
does not constitute phase distortion. A phase shift which is 
proportional to the frequency also does not cause a phase 
distortion (but)...large changes in aural perception can 
occur through changes in phase only.... These effects vary 
from a raucous to a smooth sounding quality, depending on 
the relative phases.... In the light of known effects, and with 
insufficient data to determine what degree of phase shift is 
permissible for high- fidelity reproduction, it is wise to reduce 
the phase shift in amplifiers to the lowest practical value." 

Audible Effects 

Not being satisfied with accepting the Handbook's state- 
ments without question, we performed a simple test in our 
own laboratories. We fed into our audio system square waves 
varying in frequency from 20 to 20,000 cps. In every case, 
whenever a significant change in pattern could be seen on 
the scope by changing phase of harmonics (Fig. 1), differ- 
ences in sound were clearly audible as compared to when 
little or no phase shift occurred (Fig. 2). These changes were 
not at all subtle but were quite evident to all listeners, em- 
phasizing the importance of designing for low phase distortion. 

However, there is a good deal more to good transient re- 
sponse than just low phase distortion. In fact, other factors 
may be of greater importance. Referring to Fig. 3, observe 
what happens to a square wave when fed through a poorly 
designed amplifier. Notice the slow rise time, the overshoot 
and ringing, as well as the phase shift. Some of these prob- 
lems arise from using filters to attenuate response outside the 
audio range. Overshoot and ringing may result from poorly 
designed transformers. Slow rise time is a result of insuffi- 
cient high -frequency response. 

Transistor amplifiers permit the designer to avoid almost 
all of these problems. By eliminating audio transformers and 
by using silicon transistors with their much wider frequency 
range, and by permitting the frequency range to go from 
below several cycles to well over a quarter megacycle, the 
square -wave output looks as it does in Fig. 2. To critical lis- 
teners, music played through such an amplifier sounds sig- 
nificantly better than that played through an amplifier 
producing patterns such as shown in Fig. 3. 

Extended Frequency Response 
The concept of extended frequency response beyond the 

audio range is one that some people find hard to justify. After 
all, they claim, most people cannot hear sounds above about 
20,000 cps or below about 20 cps, so why bother designing 
amplifiers than can reproduce these frequencies. We agree 
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completely. Our point is why use a sine wave to represent 
these frequencies? A sine wave does not really look like music, 
but square waves do more faithfully represent the effect of 
music. Let us design an amplifier that will reproduce square 
waves in the range from 20 to 20,000 cps. 

An amplifier that will reproduce square waves properly in 
the audio range is capable of reproducing sine waves down 
to below several cycles and well above a quarter megacycle. 
This is a side effect of the basic design. 

What about the sub - and ultrasonic disturbances that we 
have heard so much about? Do you limit the performance of 
an amplifier because the associated equipment may have de- 
ficiencies or do you try to design each component for best 
performance? A good amplifier will enhance the sound qual- 
ity of inferior associated equipment. There is nothing wrong 
in incorporating optional low- frequency roll -off filters for 
people who have turntables with excessive rumble in the sub- 
sonic range. However, there are good turntables and car- 
tridges which do not have such problems. 

Even if subsonic and ultrasonic disturbances exist, do they 
really waste much of the usable power of a properly designed 
amplifier? Using a wide variety of turntables, record changers, 
and cartridges, we were unable to detect any adverse effects 
on the ability of a properly designed amplifier to provide all 
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Fig. 3. Standard characteristics of a square -wave pulse. 

the clean power, free from clipping, that a listener could use. 
This should not be too surprising because of the high ratio of 
the desired music signal to the undesired noises outside the 
audio range in a quality music system. 

It is much easier to design an amplifier that will work prop- 
erly in a narrow range than it is to design a fully stable am- 
plifier with extended response and with low distortion. The 
only justification for the time, trouble, and expense involved 
in designing a wide -band amplifier is the definite audible im- 
provement in the sound. 

Higher Reserve Power 
The writers of the article "Transistors for Hi -Fi: Panacea 

or Pandemonium ?" state that "transistor sound" is a result of 
the substantially greater power capabilities of a transistor am- 
plifier when reproducing music. That transistor amplifiers 
convey a feeling of greater power is a common reaction of 
listeners and reviewers. 

Our experience and considerable experimentation dictates 
different lines of reasoning than set forth by the previous au- 
thors to explain the greater power capabilities of a solid -state 
amplifier when reproducing music. 

When music is monitored on a calibrated oscilloscope, it 
can be observed that a vacuum -tube amplifier with output 
transformers maintains a constant clipping power (E2 /Z) 
regardless of the speaker's impedance. This instantaneous 
clipping power is usually (Continued on page 76) 
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REEIER 
By WILLIAM B. KINCAID 
Aladdin Electronics 

Construction and design of 
spot - frequency receiver 
with squelch for MARS, CAP, 
WWV, or amateur radio use. 

Receiver employs separate power supply which is plugged into 
octal socket. Power switch, squelch control, and volume con- 
trol are located at the far end of the chassis in this photo. 

THE receiver to be described is a seven -tube, crystal - 
controlled, single -frequency receiver designed around 
readily available parts. It is easily duplicated and pro- 

vides superior performance when used either as a spot - 
frequency receiver for WWV, MARS, CAP, or net operation 
or as a "tail end" for a tuner or converter. Mobile operation 
on either 6 or 12 volts or 117 -volt a.c. operation is possible 
by use of separate plug -in power supplies. 

The Circuit 
The input circuit consists of a 6BZ6 r.f. amplifier (V1) 

whose input transformer is a double -tuned i.f. unit to which 
an input link has been added. The output of this stage is 
coupled through another similar i.f. transformer to the grid 
of the mixer section of the 6EA8 mixer -oscillator (V6). The 
input frequency to the receiver can be anything from 1 mc. 
to over 30 mc. by selecting the proper transformers for the 
antenna and r.f. stage and picking a crystal for the local 
oscillator that converts the input frequency to the i.f. fre- 
quency. 

The transformers can be regular 1.5 -mc., 4.5 -mc., 10.7 -mc., 
27 -mc., or 26 -mc. i.f. transformers or these transformers can 
be modified by changing the resonating capacitors to make 
the transformer operate at any nearby frequency desired. A 
grid -dip meter can be used to determine resonance when 
changing capacitors in the i.f. transformers. Select i.f. trans- 
formers that are stud -core tuned as these are the easiest to 
modify. The cup- or shell -core tuned i.f.'s are almost impossi- 
ble to alter. The types given in the parts list can be easily 
modified. Most standard i.f. transformers have at least a 
10% tuning range and, if the frequency picked falls within 
10% of the input frequency selected, no modification will 
be necessary. 

The use of two double -tuned transformers preceding the 
mixer grid, instead of the usual two tuned circuits, results in 
a tremendous increase in r.f. amplifier gain, selectivity, and 
image rejection. This improves the mixer signal -to -noise 
ratio by providing the mixer grid with a signal of increased 
amplitude to convert to the i.f. frequency. 

The mixer /local oscillator functions are combined in the 
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single 6EA8 triode -pentode. The triode (V6B) is used as a 
tuned-plate crystal oscillator, making it suitable either as a 
fundamental- output oscillator in the 3 -mc. to 10 -mc. range 
or as a third -overtone output oscillator for use with third - 
overtone crystals in the 10 -mc. to 50 -mc. range. No external 
coupling between the oscillator and the mixer was found 
necessary; the stray capacitance in the tube provides sufficient 
coupling with a crystal of normal activity. The 47,000 -ohm 
value for resistor R30 feeding the "B +" to the plate of the 
oscillator can be adjusted downward to provide more oscil- 
lator injection on low- activity crystals. 

The mixer or pentode section of the tube (V6A) is utilized 
in a quite conventional circuit except for the manner in 
which "B +" is fed to the plate. Referring to Fig. 1, note that 
"B +" is fed to the plate through a 47,000 -ohm resistor (R6) 
and that coupling to the first i.f. stage is accomplished through 
a 27 -pf. capacitor (C6) . This arrangement operates the 
mixer into a relatively low plate load (47,000 ohms) instead 
of the high (500,000 ohm) impedance of the i.f. transformer. 
This, plus the use of only 125 volts `B +" on the entire re- 
ceiver, reduces the over -all noise figure of the receiver 
significantly. Also, use of a small coupling capacitor to feed 
the signal to the first i.f. transformer reduces the mixer load- 
ing effect on the i.f. transformer which, in turn, improves the 
bandwidth characteristics of that transformer. 

Two i.f. amplifier stages are utilized. The i.f. frequency can 
be either 455 kc. or 262 kc. The 262 -kc, i.f.'s will usually 
provide a narrower over -all bandwidth in the receiver and 
are to be preferred for that reason. Transformers salvaged 
from old table or car radios can be used if available. The 
oscillator crystal frequency should be determined by adding 
the i.f. frequency, either 262 kc. or 455 kc., to the input 
frequency to be received. For example, to receive 10.7 mc. 
with 262 -kc. i.f.'s: 

10.7 mc. + .262 mc. = 10.962 mc. = Xtal. Freq. 
Both i.f. stages use 6BA6 remote -cut -off pentodes (V2, V3) 

as amplifiers. Due to the high over -all gain of the "front end" 
only a little gain is needed in the i.f. amplifiers. To reduce i.f. 
gain and avoid overloading the detector stage, the screen 
resistors were raised from the normal 33,000 ohms to 150,000 
ohms (R9, R27) . This also improves the control of gain by 
the a.v.c. circuit. 

The i.f. stages are followed by a 6AL5 (V4) detector and 
noise limiter. The 12AÚ7 (V7) is used as first audio and 
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squelch. The squelch control grid is fed a.v.c. voltage from 
the detector through a 4.7- megohm resistor (R21), bypassed 
by a .05 -1,f. capacitor (C17) . This RC combination provides 
a time delay of a fraction of a second in the squelch opening 
and closing so that a static pulse will not cause the squelch 
to open or a sudden fade in the received signal to cause it to 
close. The .05 -µf. capacitor can be changed to anything be- 
tween .001ilf. and .5 pf. to make the delay shorter or longer 
to meet individual requirements. 

A 6AQ5 (V5) is used as an audio output amplifier. Note 
that the volume control (R13) is in the grid circuit of this 
tube rather than in the grid of the first audio amplifier. This 
eliminates the need for using shielded hookup wire to pre- 
vent hum and noise pickup and also allows more of the 
wiring of the receiver to be done on the circuit terminal boards 
which greatly simplifies the wiring procedure. 

The heaters are so connected that by suitable wiring of 
the power plug from the power supply, either 6- or 12 -volt 
operation is possible. Power requirements are 105 to 125 volts 
at about 25 ma. and either 6- or 12 -volts a.c. or d.c. at 2.4 
amps or 1.2 amps respectively. For mobile operation, an 
ARC -5 24 -volt receiver dynamotor, operating on 12 volts, 
will provide more than adequate power. If you don't have 
one (and practically everyone with a good junk box does), 
they are available for about $1.95 at many surplus houses. 

The actual construction of the set was somewhat unique 
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in that 90% of the wiring was clone on two staked phenolic 
boards, each measuring 8 %" x 1 %3" x 1/16" thick. Holes, as 
required, were drilled with a #33 .drill and terminals 
(Camhrion 1724 -B) inserted in the holes. A blunt -nosed 
center punch was used to flare out the terminals and secure 
them to the board. A 5/32" hole drilled in a piece of metal 
makes a good socket to hold the heads of the terminals while 
flaring. 

A three -inch deep chassis is used as a cover for the set 
and has a 3 "- square speaker mounted behind the front with 
a piece of fine mesh wire cloth as a speaker grille. A standard 
3" speaker is about 3/16" too big to fit inside the top cover 
unless that amount is trimmed from the speaker frame. The 
antenna connector and power plug are located in the back 
of the cover. There is room for these connectors on the rear 
of the chassis but it was found that too much noise got into 
the adjacent circuitry when they were located there. To pre- 
vent this, the antenna and power connectors were moved 
to the top cover and the leads brought out through a rubber 
grommet directly above the "on -off" switch. 

To modify the antenna transformer, remove the can then 
remove the coil and capacitor lead wires from the plate termi- 
nal. Leave the coil and capacitor lead wires soldered together 
and position them so that they will not short out to the 
can when it is replaced. Take a piece of #20 to #24 enam- 
eled wire and wind (Continued on page 82) 

Fig. 1. Complete circuit of unit that can also be employed as a high -quality i.f. -a.f. strip for converter. 

6BZ6 
VI 

_L6 
6BA6 1/2 6EA8 

V6A 73 V2 T2 

r 
3 R6 

5 

C 

T4 

L 
L _ - 

7 CIO CII 
RII 

C13 R19 

T5 

6AQ5 
V5 

1/2 124U7 
V76 CI6 

6ALá 
V4 

SPKR 

R13 

R14 

C12 
RI2 

R18 

R17 

RI6 

1/2 12AU7 
V7A 

+ C14 CO CI7 C 

RI5 R22 
C19 

C25 

T C26 
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R2, R8, R28 -68 ohm, 1/2 w. res. 
R3- 33,000 ohm, 1/2 w. res. 
R4, R10, R26 -2200 ohm, 1/2 w. res. 
R5- 180,000 ohm, 1/2 w. res. 
R6, R14, R25, R30- 47,000 ohm, 1/2 w. res. 
R9, R27, R29- 150,000 ohm, 1/2 w. res. 
R12 -330 ohm, 1 w. res. 
R13- 500,000 ohm audio taper volume control 
R15- 50,000 ohm audio taper squelch control 
R17 -1000 ohm, 1/2 w. res. 
R19, R22, R23,- 270,000 ohm, 1/2 w. res. 
R21 -4.7 megohm, 1/2 w. res. 
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April, 1964 

1/2 6EA8 
V68 

® XTAL 

T 

C15, C18, C21, C22, C23 -.O1 µf. disc ceramic 
capacitor 

C6-27 pf. mica or ceramic capacitor 
C12 -25 isf., 25 v. elec. capacitor 
C13, C16, C26 -.001 µf. disc ceramic capacitor 
C14, C24 -8 µf., 150 v. elec. capacitor 
C17 -.05 µf. disc ceramic capacitor 
C19, C20-50 pf. mica or ceramic capacitor 
C25 -100 pf. mica capacitor 
Ll -Adj. coil to tune to crystal freq. with 100 pf. 

Select coil required (J. W. Miller Series 4500) 
J1 -Coax connector 
Spkr. -3" square speaker, 3.2 ohms (Quam SP3A) 
Xtal -Crystal (see text for freq.; International 

Crystal FA -5) 
S1- S.p.s.t. toggle switch 

R25 R28 

C20 ---_r_ C21 T C22 T 

S01-Octal socket 
Tl, T2 -I.f. input or interstage trans. (see text; 

J. W. Miller 12W1 for 1500 kc.; 1466 for 4.5 
mc.; 6190 for 21 mc.) 

T3, T4, T5 -I.f. output trans. (J. W. Miller 
13PH2 for 262 kc.; 13PC9 for 455 kc.) 

T6- Output trans. plate- to -v.c. 5000:4 ohms; 5 w. 
(Stancor A -3877) 

V1 -6BZ6 tube 
V2, V3 -6BA6 tube 
V4 -6AL5 tube 
V5 -6AQ5 tube 
V6 -6EA8 tube 
V7 -12AU7 tube 
1- 91/2" x 5" x 2" chassis (Bud AC -403) 
1- 91/2" x 5" x 3" chassis (Bud AC -421) 
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HARNESSING the ANTENNA 

By ROBERT JONES 

Besides producing gain in the desired direction, it is 
also possible to stack antennas to get as much as 40 db 
rejection of any unwanted signals in other directions. 

This community an- 
tenna TV system uses 
the interference re- 
duction arrangement 
discussed in this ar- 
ticle. All wiring is 

double - shielded co- 
axial for reduction 
of downlead effects. 

USING stacking between antennas (both horizontally 
and vertically polarized) , forward gain can be im- 
proved by a power gain of 3 db each time the num- 

ber of antennas is doubled. In addition to this effect, there 
is also a change in the over -all pickup pattern of the system. 
This change is in the form of very high signal rejection in 
certain directions, often on the order of more than 40 db 
power loss or 1/10,000 of the power in the desired direction. 

The dipole has a basic electrical pattern similar to a fig - 
ure-8. If a second dipole is placed beside the first with a 
center -to- center spacing of one wavelength, the resulting 
over -all pickup pattern is as shown in Fig. 1. The feature with 
which we are primarily concerned is the four null indenta- 
tions of the curve marked N. The reason for these indenta- 
tions can be found by considering both dipoles as point - 
source radiators which are fed by equal -amplitude identical 
frequency and phase signals. The resulting interference pat- 
tern produces cancellation along a line which has one -half 
wavelength longer path length from one antenna to the other. 

Another way of visualizing the interference pattern pro- 
duced in Fig. 1 is to drop two stones, spaced about the dis- 
tance of two ripple wave crests apart, into a quiet pond. 
The resulting systems of circular rings will intersect to cause 
constructive and destructive interference of each ring pat- 
tern. If a line is drawn through the place where the two stones 
struck the water and we considered this line to run east and 
west, then the line running north and south through the mid- 
dle of the two drop points is on a line of constructive inter- 
ference (both wave amplitudes adding). At an angle of about 
30 degrees from this north -south line will be found a line 
along which destructive interference occurs (both wave 
amplitudes cancel). It is this line that represents the notch 
in Fig. 1. 

The direction that the destructive interference notch faces 
is determined by the spacing between the two sources of 
interference. Thus, we can control the direction that the 
notch in Fig. 1 faces by varying the dipole spacing. Direction 
in degrees versus spacing in wavelengths is shown in Fig. 2. 
Here, R means maximum rejection, P means maximum 
pickup while S 1, S2, and S3 are explained by Fig. 3. In ap- 
plying the chart to an antenna system, it should be realized 
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that the spacing and angles can be applied equally well to 
both vertical as well as horizontal antenna spacing. This sane 
principle can be applied to an antenna system comprising 
many dipoles placed end -to -end and spaced horizontally to 
give it rejection angle in the horizontal plane of the radiation 
pattern. At the sane tinge, other dipoles can be added verti- 
cally to give a different angle of vertical rejection. These 
vertical and horizontal directions refer to the radiation pat- 
tern of the antenna system and not to wave polarization. 

Up to now this discussion has been concerned with hori- 
zontally polarized waves, that is, waves produced on dipoles 
whose length is in the horizontal plane. Vertically polarized 
waves (dipole length runs up and down) are handled the 
same \vay, and Fig. 2 applies to both planes of wave polariza- 
tion. Dipoles are not the only antennas that can be used with 
this rejection notch method. In fact, folded dipoles, multi - 
folded dipoles, yagis, corner reflectors, and sheet -reflector 
antennas have been used successfully in this application. 

Using more than one antenna to make up a system of 
antennas has the advantage of providing greater signal gain 
in the desired direction of transmission. Starting with the 
single dipole as a reference, two dipoles provides 3 -db gain 
or 2 times the effective radiating power of one dipole. Four 
dipoles will provide 6 -db gain or 4 times the effective radi- 
ating power, eight dipoles provide 9 -db gain or 8 times the 
radiating power of one dipole, and sixteen dipoles will give 
12 db or 16 times the radiated power. In other words, 
doubling the number of radiating units increases the effec- 
tive radiating power by 2 times or 3 db of power. By this 
means, and starting with a yagi of say 12 -db gain, it is possi- 
ble by vertical and horizontal stacking of 8 yagis to obtain 
a power gain over a dipole of 21 db, representing a power 
gain in the forward direction of 126 times greater than that 
of a single dipole. 

The number of rejection and pickup directions appearing 
in the final antenna system pattern depends on several fac- 

Fig. 1. (Al Constructive and destructive interference by two 
dipoles. (BI The resultant antenna system radiation pattern. 
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Fig. 2. Pickup and rejection directions in azimuth degrees 
as a function of the antenna -to- antenna spacings of Fig. 3. 

tors, which include the pickup pattern of the individual an- 
tenna making up the system, the spacing between antennas 
(both vertical and horizontal) , and the spacing between 
banks of antennas (both vertical and horizontal). The chart 
of Fig. 2 indicates the resulting maximum pickup directions 
marked P1 through P6, as well as the directions of maximum 
rejection, marked R1 through R6, as a function of element 
spacing identified as Si, S2, and S3 in Fig. 3. In this manner, 
a very large number of rejection directions is available. For 
example, if 1.5 wavelengths were used for S2, and 4 wave- 
lengths are used for S3, there would be a rejection at 20, 90, 
160, 200, 270, and 340 degrees due to S2 and 7, 22, 39, 61, 
119, 141, 158, 173, 187, 202, 219, 241, 299, 321, 338, and 
353 degrees due to S3. In addition, if the vertical spacing of 
S1 were macle 1z wavelength, it would reduce electrical in- 
terference produced in the supporting structure. 

Antenna Interconnection 
Interconnection and matching of many antennas to pro- 

vide a workable antenna system becomes a considerable 
theoretical problem since the impedance of the individual 
antenna depends on its height above ground, vertical antenna 
spacing, horizontal antenna spacing, as well as the antenna's 
supporting structure. In practice, another approach works 
very well and considerably reduces the work involved in 
harnessing several antennas. 

Consider each antenna as operating in free space having 
the impedance commonly listed in the catalogues, for exam- 
ple, a dipole at 72 ohms, folded dipole at 300 ohms, and the 
common TV yagi at 300 ohms. Applying this approach to the 
four -antenna array of Fig. 4, antenna 1 and antenna 2 are 
each considered to have 300 -ohm terminal impedance, there- 
fore 300 -ohm transmission line can be used to join them. The 
length of this line is not critical but should be kept as short 
as convenient. Antennas 3 and 4 are considered exactly the 
same as antennas 1 and 2. The center of the line joining an- 
tennas 1 and 2 looks into a 300 -ohm antenna at both ends, 
therefore this produces a resulting impedance of 150 ohms. 
A 150 -ohm line can be connected between the center of the 
300 -ohm line connecting the antennas 1 and 2 and the center 
of the lead between antennas 3 and 4. The 150 -ohm line is 
not critical in length but it should be kept as short as con- 
veniently possible. 

The midpoint of the 150 -ohm lead can be considered as 
being two 150 -ohm loads connected in parallel with a re- 
sulting impedance of 75 ohms. A quarter -wave transformer 
is used to match this 75 -ohm connection to the downlead 

impedance. If the required impedance is 300 ohms, a 

quarter -wavelength of 150 -ohm line will serve in accordance 
with the quarter -wave impedance matching transformer 
equation Z= A' ZIZ2, where Z is the transformer impedance 
and Z1 and Z2 are the two impedances to be matched. 

A matching section is frequency sensitive and should be 
a quarter -wavelength long at the center of the frequency 
band to be received. While the lines joining the antennas are 
not critical in length, the important thing is that the mid 
points must be accurate or the phasing of the signals to or 
from each antenna will vary and the end result will be to 
seriously reduce signal gain as well as the depth of the di- 
rectional attenuation in the over -all radiation pattern. 

Spacings which produce the best impedance match to the 
feeder line are .7 wavelength for S1 of Fig. 3 and .95 wave- 
length for S2. This same spacing also provides the greatest 
signal gain. For spacings of Si and S2 larger than two wave- 
lengths, the impedance changes clue to proximity effect is 

very small and in practice the maximum v.s.w.r. presented 
to the downlead, is on the order of 1.2:1 or a reflection co- 
efficient of 0.09. The spacings referred to for Si, S2, and 
S3 are the wavelength of the interfering frequency in air. 
Formula for wavelength in air is 300 /mc.= meters, 984.3/mc. 
=feet, or 11,811 /mc.= inches. 

Applications 
These antenna techniques have been applied to TV inter- 

ference reduction in co- channel reception ( venetian -blind 
pattern), TV adjacent -channel interference, short -wave AM 
interference, auto -ignition noise, tower noise reduction, and 
reduction of TV ghosting (if the direction of the reflected 
signal can be found) . In FM reception, short -wave interfer- 
ence, auto- ignition interference, preamplifier overloading by 
a strong local station, and tower noises can also be reduced. 

This method of interference reduction has also been used 
by several CATV systems. 
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Fig. 3. Mechanical arrangement of eight folded dipoles in 
a system. Pickup and rejection angles are shown in Fig. 2. 

Fig. 4. Impedance matching a system of four folded dipoles. 
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Using +111EIIIIII 

coils 
Winding a coil t 
at the desired fr 
when you don't kn 

cs is easy. Making it resonate 
ncy is another story, especially 

hat core material is being used. 

By JOSEPH TARTAS /ITT Laboratories 

AFTER building an electronic gadget from a construc- 
tion article, it is very frustrating to have to drastically 
prune coils or change trimmer capacitor values in 

order to make the tuned circuits hit the correct frequency. 
Why does this have to happen? The explanation often lies 
in the words of the article; "... the coil was wound on a 
surplus )2 -inch diameter, slug -tuned form," or "... the cóil 
was wound on a % -inch form with an adjustable core." No 
mention is made of the type of core material used. 

A look through several parts catalogues reveals some very 
interesting facts about coil forms and associated cores (often 
called slugs). Some catalogues list only pre -wound coils with 
no choice of core type, some stock forms only but give no 
choice of core material, while others list a variety of coil forms 
and core material but only by the manufacturer's part num- 
ber. Most catalogues usually give no information as to the 
differences among core materials and means of identifying 
then. 

To properly understand the differences among cores, the 
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core material must be judged by its effect on the coil. The 
two terms commonly associated with coils and tuned circuits 
are "Q" and " "Q" is the figure of merit of the coil or 
tuned circuit and is the ratio of energy stored to the energy 
dissipated per r.f. cycle. "Q" can be made to vary by intro- 
ducing a core within the coil, as the amount of losses will in- 
crease with the introduction of a core into a coil that formerly 
had air as the dielectric. The greater the loss, the lower the 
"Q" of the core, hence the lower the resulting "Q" of the coil 
and tuned circuit. Permeability (i) defines how the induct- 
ance of the coil is affected by the introduction of the core 
and therefore the amount of frequency change that results. 
As a general rule of thumb, permeability is inversely propor- 
tional to "Q" at any one frequency. The highest permeability 
core has the lowest "Q" at the highest frequency, and the low- 
est permeability core has the highest "Q" at the higher fre- 
quencies. Therefore, it is necessary to make the proper selec- 
tion of core material to produce the most desirable results 
possible. 

An r.f. multiplier for Tacan equipment having 
40 -mc. input and 1000 -mc. output. Special 
slug -tuned coils using a spring -loaded me- 
chanical tracking arrangement are employed. 
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All standard tuning slugs or cores are 
made in accordance with specifications 
established by the Metal Powders Asso- 
ciation. Although each coil manufac- 
turer has his own catalogue designation 
for the type and size of core, the basic 
material is always identified by a "basic 
material" designation and color code. 

The mixes and color codes are shown 
in Table 1, as well as the frequency 
ranges recommended by some manu- 
facturers. Note that there are a few in- 
consistencies in the table which may ac- 
count for some confusion in core selec- 
tion. 

The mixes are composed of various 
types of powdered -iron compositions 
using a plastic binder and compressed 
into the desired core dimensions. The 
characteristics of the core depend on the 
type of iron and percentage of iron to 
binder in the mix, as well as the size of 
the iron particles. 

Because these ratios are closely con- 
trolled, there is excellent conformity be- 
tween cores of the same type and similar 
cores from different manufacturers. The 
greatest variations are among core types. 

This relationship is best shown by the 
graphs (at right) , based on actual meas- 
urements. In the graphs, CT is the tun- 
ing capacitor of the tuned circuit being 
checked. The curves shown are only 
representative and will vary to some ex- 
tent with: 

(1) Length of winding relative to 
form and core length, and length -to- 
diameter ratio of coil and core. 

(2) Type of winding: i.e., solenoid, 
multi -layer, space- wound, close- wound, 
or bi -filar. 

(3) Size of wire. This affects winding 
length, "Q," and coil capacitance. 

(4) Presence of taps or secondary 
windings. There are multiple effects of 
mutual inductance, lead inductance, and 
capacitance from one winding to the 
other. 

(5) Types of terminals used on the 
coil form. Some types can reduce coil 
"Q" by more than 30 %. 

(6) Position of the winding on the 
form relative to the starting position of 
the core and the ratio of the core 
diameter to the coil diameter. 

(7) The size and material of the core 
adjusting screw. A brass screw reduces 
"Q" and inductance a small amount, 
while an iron screw lowers "Q" consid- 
erably, but increases inductance by a 
small amount. 

Non -Ferrous Cores 

In addition to powdered iron cores, 
brass, copper, and silver are often used 

The effect of various types of slugs on 
the frequency and "O' of tuned circuit. 
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Fig. 1. The dashed curve shows the tuning range of a coil 
when a brass slug is combined with a white color -coded one 
IIRN -9), with the two separated by an insulating spacer. 

10 

at the higher frequencies (50 mc. and above) . Because of 
skin effect, r.f. currents tend to travel more on the surface 
at the higher frequencies, therefore a thin metal sleeve will 
do the same job as a solid core. For this reason, non- ferrous 
cores may be found in a variety of combinations. Copper. 
silver -plated brass, or a silver sleeve Nvith a plastic core, will 
provide similar tuning effects, although the latter type would 
have less of a capacitance shunting effect. 

As brass, silver -plated brass, and solid silver produced 
the same results in the measured tests, only one is shown 
in the graphs. 

Non- ferrous cores produce the opposite effect on a coil 
than does a powdered -iron core. An iron core increases the 
magnetic lines of force within the coil, and since inductance 
is dependent on the strength of the magnetic field, it is there- 
fore increased. 

Brass or silver cores act like a shorted turn thus reduc- 
ing the effective coil inductance. Losses due to this type of 
core will depend on the effective r.f. resistance of the metal. 
If the coil and core are considered as a transformer, and the 
secondary winding core has a low resistance, the power 
dissipated in the secondary due to the high secondary cur- 
rent, will then be reflected as a relatively low impedance 
across the primary. If the secondary has a low r.f. loss, it will 
appear as a minimum reflected load on the primary. In this 
case, little power is dissipated and the "Q" will be high be- 
cause "Q" is the ratio of power stored to power dissipated per 
cycle. It can be seen that the highest "Q" results when the 
least power is dissipated in the core. 

Since the current flows mainly near the surface at the 
higher frequencies, a thin silver plating can be used to pro - 
vide a low -loss path for these currents. The non- ferrous core 
is, as a result, only efficient above approximately .50 mc. where 
the "Q" is as high, or higher than, the best powdered -iron 
core. As the effective non- ferrous core "Q" goes up with 
frequency, the powdered -iron "Q" decays rapidly. Variation 
in inductance is smaller with the brass or copper core but 
is more desirable at these frequencies. 

Composite Cores 

The tuning range of a coil may be greatly extended by com- 
bining two types of cores separated by all insulating spacer 
on the same tuning screw. Fig. 1 shows the typical tuning 
curves of the same coil using a powdered -iron (white color- 
coded ) and a brass core, together with the resultant range 
when the two cores are properly combined. 

Some manufacturers of coil forms attempt a crude ap- 
proach to this composite curve by combining an iron core 
with a brass core on the tuning screw. This combination de- 
feats its own purpose by putting the brass and iron in too 
close proximity and not providing a spacer between them to 
make the change more linear. This also reduces the amount 
of available travel for the composite core. To be more effec- 

tive, the composite core must start at 
the minimum inductance position and be 
able to travel far enough to reach the 
maximum inductance positron. 

Table 1. Characteristics of various types of commonly used core materials. 

Color 
Code 

Approx. 
t 

Basic 
Material 

Recommended Frequency Range in Mc. 

Radio 
Cores 
Inc. 

H. L . . Crowley 
y 

& Co. 

Delevan 
Electronics 

Corp. 

Cambridge 
Thermionics 
Corp. (CTC) 

Yellow 30 Carbonyl -C .1 -1.5 .01 -1.5 .34.0 .24.5 

Red 12 Carbonyl -E .5 -10 .5 -5.0 .5 -20 1 -20 

Purple 10 Carbonyl -TH 10 -30 2 -20 no equiv. 2 -40 

Blue 5 Carbonyl -SF 30 -50 10 -30 .2.100* 4 -300 

Green 10 Carbonyl -1 40-140 30 and up 20 -150 20 -50 

White 3 IRN -9 50 -200 50 and up not given 30 and up 

*Designated by Delevan as ferrite instead of Carbonyl -TH. 

Conclusion 

Proper selection of both coil form and 
tuning slug will usually yield the de- 
sired results. Once the correct coil and 
core configuration has been arrived at, 
the coils and their tuning ranges can 
be duplicated in almost unlimited quan- 
tities, with excellent duplication of char- 
acteristics, with a minimum of difficulty. 

If an existing coil does not perform 
adequately, the tuning range may be ex- 
tended, reduced, or shifted by replacing 
the present core with a different type 
of material, permeability, or "Q." 
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This G -E transistorized mobile communications equipment is 

furnished with a rugged controlled -reluctance microphone. 

MICROPHONES 

FOR 

COMMUNICATIONS 
Types, characteristics, sensitivity ratings, and special 
features for two -way radio, CB, and amateur applications. 

By R.L. CONHAIM 

FER since Alexander Graham Bell's cry, "Mr. Watson, 
come here, I want you!" heralded the first successful 

j telephone in 1876, what we now call the microphone 
has been an indispensable part of voice transmission. It is 

the common denominator of all voice -modulated communi- 
cations equipment. 

Nicrophones for communications equipment are not vastly 
different from those used in broadcast work, but they have 
been developed to meet the special requirements found in 

mobile and fixed- station communications equipment. Espe- 
cially in mobile work, communications microphones must 
meet the stringent requirements of extremes in temperature, 
humidity, and barometric pressure. And, they must be de- 
signed to operate under high ambient noise conditions. Un- 
like broadcast and recording microphones, where vide fre- 
quency response is a "must," most communications micro- 
phones are designed to have their greatest response in the 
250 -3500 cps voice- frequency range in order to provide 
maximum "talk -power." 

Communications microphones can be classified in many 
ways -by type of element, method of operation, intended use, 
directional characteristics, or even by cost. The most com- 
mon method of broad classification is by type of element - 
carbon, crystal or ceramic, and magnetic. All are used in 
communications, the particular type depending upon the 
associated equipment and its intended use. 

« Microphones are further classified by their mode of opera- 
tion. Pressure microphones, those most widely used, have 
their diaphragms exposed to sound from one side only and 
displacement of the diaphragm is proportional to the in- 

. stantaneous pressure developed by the sound waves. 
A velocity- operated microphone is one in which the elec- 

trical response corresponds to the particle velocity which re- 
sults from the propagation of a sound wave through the air. 
These microphones are sometimes called pressure -gradient 
types and are represented in communications work by cer- 
tain kinds of noise -canceling and cardioid microphones which 
will be discussed later in this article. 

Types of Microphones 
Carbon Microphone. One of the oldest types of micro- 

phones is the carbon. At one tine, it was popular in broad- 
cast use. Now, it is widely used in mobile communications. 
The carbon microphone operates on the principle of the 
change in resistance in carbon granules, caused by sound 
pressure striking a diaphragm which is physically connected 
to the granule -containing cup or carbon "button." This alter- 
nate pressing and releasing of the carbon granules results 
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in an increase and decrease of electrical resistance. Direct 
current, which flows through the granules, is thus altered at 
an audio rate corresponding to the original sound waves. Un- 
like other basic types, the carbon mike requires a source 
of d.c. 

Because of its exceptional ruggedness and satisfactory 
voice- frequency response, the carbon microphone has been 
deservedly popular in mobile communications work. Its high 
output makes it the microphone of choice where a saving in 

audio circuit components is desirable. Carbon microphones 
are relatively immune to changes in temperature, humidity, 
and barometric pressure. 

The carbon microphone does, however, have a number 
of disadvantages. Occasional packing of the carbon granules, 
due to excess current and switching transients, results in 
reduced output. This can generally be relieved by light tap- 
ping. Background hiss is also common in carbon microphones 
and is caused by random movement of the carbon granules. 
This generally increases with age, resulting in higher noise 
levels. 

Because of these disadvantages and with the development 
of tiny transistor amplifiers, the carbon microphone is being 
replaced in some communications work by the transistor - 
amplified dynamic or controlled -reluctance type. 

Current for carbon microphone operation may be taken 
from the cathode circuit of an audio stage, usually the out- 
put stage, because of the larger current available at that 

Fig. 1. Response of Euphonics C47D ceramic noise -canceling 
microphone that is operating into a 2- megohm load resistor. 

DIFFERENTIAL 
RANGE 

40 

45 

50 

ó 
, 55 

ñ 
N 6 
rc 

6 

-7 

-7 

e 

CARDIOID 
RANGE 

NORMALLY 
DIRECTIONAL 

C`OS PC`NO 

/ /r 
\\. V4i-L 

42 ;k i, 1I 

/ -. 
*y 
Jr / 1 \ 

\-.--- ,3/ 

c,,/ .3/ 
(,,1 

1 PI 
°/f ?~/ I `¡ 

0 

.49,( / y`Pa/ 
100 200 500 IKC. 2KC. 

FREQUENCY- CPS 
5KC. IOKC. 

51 

www.americanradiohistory.com

www.americanradiohistory.com


Shure 545 cardioid dynamic. Sonotone CMC -10A ceramic. American 011 dynamic. 

411. 

E -V 729 ceramic. Asta:ic G . C -C ceramic. Turner 500 dynamic. 

Some examples of typical base- station communications microphones. 

point. The carbon mike is usually connected to the first audio 
stage via a transformer since it has low- impedance. 

Crystal Microphone. Operating on the principle of piezo- 
electricity, the crystal microphone employs a diaphragm con- 
nected to a crystal element made of Rochelle salts. Sound 
pressure causes a twisting or bending of the crystal element, 
resulting in the generation of potentials of approximately 
the same pattern as the sound waves causing them. The out- 
put of the crystal mike can be connected directly to the grid 
of the first audio amplifier, without an input transformer 
or d.c. source, since it is basically a high -impedance device. 

Because Rochelle salt crystals can be permanently dam- 
aged at temperatures in excess of 130 °F, the crystal mike is 
not commonly used in mobile communications. Temperatures 
in vehicles parked in the sun can easily exceed the safe point 
for crystal microphones, so their use for such purposes may 
be hazardous unless the element is specially protected. They 
are, however, popular in base stations because of their rela- 
tively high output, high impedance, and low cost. 

Ceramic Microphone. A microphone quite similar to the 
crystal, but employing a barium titanate wafer, is the ceramic 
type. This microphone is much better able to withstand ex- 
tremes of temperature and humidity and the latest versions 
have a high output, comparable to crystal microphones. The 
ceramic mike finds widespread use with low -cost transmitters 
such as Citizens Band units. Like the crystal mike, it can 
be connected directly to the first audio amplifier grid be- 
cause of its fairly high output and high impedance. 

Dynamic Microphone. Like a PM speaker, this basic form 
of microphone consists of a light coil form on which are 
wound a few turns of wire. The moving coil, connected to a 
diaphragm, is fitted into an annular magnet. As the dia- 
phragm moves in response to sound energy, current is gen- 
erated in the voice coil, which is proportional to the magni- 
tude of the original sound waves. Latest versions employ 
diaphragms made of plastic materials which are fairly im- 
mune to temperature and humidity effects. 

Dynamic microphones are made in a wide variety of types 
and their directional characteristics can be altered by vary- 
ing the design configurations. While basically a low -im- 
pedance device, the dynamic microphone often includes a 
built -in transformer permitting either low- or high -impedance 
operation. A low impedance of as little as 20 ohms is found 
in some types and as high as 100,000 ohms in others. Because 
it is basically similar to a loudspeaker in construction, dual - 
purpose speaker -microphones operating on the dynamic prin- 
ciple can be found in some CB transceivers and portable 
units. Here, the dynamic unit serves as a microphone during 
transmission and as a speaker during reception. 

Controlled -Reluctance Microphone. The controlled- reluc- 
tance or balanced -armature microphone is related to the 
dynamic type, but its method of operation is different. In this 
type, a light armature is connected by a drive pin to the 
diaphragm. This armature is set within a fixed coil, consist- 
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ing of many turns of fine wire. The free end of the armature, 
placed within a magnetic gap, sets up a varying magnetic 
field as it vibrates in response to sound pressure. Audio -fre- 
quency currents are thus induced in the fixed coil. As with 
dynamic types, the controlled- reluctance microphone is 
available in both medium - and high -impedance versions. 
This type of microphone is also available with built -in tran - 

sistor amplifier so that it is directly interchangeable with 
high- output carbon microphones. 

Special Features 
Case Designs. Especially in mobile microphones, compact, 

hand -fitting, close -talking designs are essential. Both plastic 
and metal cases are in wide usage. Plastics offer light weight 
and ease of handling, especially in extreme temperatures and 
modern plastics are exceptionally rugged. Lightweight alumi- 
num cases are preferred in some designs. Various configura- 
tions, designs, and finishes are incorporated to permit micro- 
phones to be used even when the hands are wet, grimy, or 
slippery from oil. 

Hanging arrangements of various types, from mechanical 
to magnetic, allow the microphone to be returned to position 
without fumbling or taking the eyes off the road, in the case 
of automotive applications. Coiled cords are becoming in- 
creasingly popular, especially in mobile applications, since 
they avoid entanglement with gearshift levers, aircraft con- 
trols, and other protruding objects, while still allowing ample 
cord length for comfortable use. 

Some manufacturers offer the same case style for several 
basic types. Thus, it is possible to secure a carbon, crystal, 
ceramic, or magnetic element with the same physical ar- 
rangements. 

Switches. Practically all mobile microphones incorporate 
some form of push -to -talk switch. Since the function of such 
switches may vary, either access to the switch for rewiring, 
special models, or other allowances must be made. Rewiring, 
especially in low -cost microphones, is not recommended 
since there is always danger of damaging the microphone 
element. For this reason, a number of manufacturers have 

Fig. 2. Cardioid polar patterns for Shure 545 dynamic mike. 
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made the same basic microphone available with different 
wiring schemes and different connectors, as exact replace- 
ments for various transceivers. 

A wide variety of switching techniques have been incor- 
porated for base -station use. Some microphones feature lift - 
to -talk, touch -to -talk, grasp -to -talk, push -to -talk, or locking 
switches. And, some even include combinations of these 
features. In other cases, switching devices are included in 
base -station consoles so that the microphone itself need not 
have a switch. 

Designs for Buse- Stations. Since the type of usage varies 
so widely in base -station applications, a great number of 
designs and accessories are available. Special stands and 
holders, flexible gooseneck designs, combination headphones 
and miniature microphones. or telephone handset styles are 
offered to fit a particular application. Where the base- station 
operator needs his hands free. perhaps for typing, foot 
switches or voice -actuated ( vox) devices have been used. 

Differential or Noise-Canceling Microphones. Because 
many communications applications involve areas of high am- 
bient noise, such as in light aircraft and automobiles, special 
noise -canceling microphones, called differential types, have 
been developed. These techniques were first used with car- 
bon microphones, bait are now available in ceramic, dynamic, 
and controlled -reluctance types as well. The differential prin- 
ciple incorporates two apertures leading to the microphone. 
\\'lien the microphone is close- talked. as it must be in this 
application, the desired sound enters only one aperture be- 
fore striking the diaphragm. Sound a rri% ing from a distance 
of more than several inches enters both apertures. Since the 
effect of this unwanted sound on the diaphragm is equal and 
opposite, there is a cancelation effect of the unwanted noise. 
Some noise- canceling microphones exhibit a differential ef- 
fect over a confined frequency band while others are noise 
canceling over a considerable range of frequencies. (See 
Fig. 1.) Some types are able to cancel out noise effects so 
well that the speech of operators comes through crisp and 
clear, even when ambient noise is so high the operator can- 
not hear his own voice. These microphones have been used 
successfully by radio stations when broadcasting from light 
aircraft and helicopters. Such microphones may incorporate 
a rubber lip guard to insure that the microphone is kept the 
proper distance from the mouth. This distance is quite 
critical in such designs if maximum noise canceling is to be 
obtained. 

tlmicjireetTonal Microphones. in base -station use, where 
high noise is present in some directions, unidirectional or 
so- called cardioid microphones are often used. This micro- 
phone design derives its name from the shape of its response 
polar pattern, Nvhich resembles a heart. ( See Fig. 2.) Such a 
design has high sensitivity from a single direction with very 
little pickup from the back or sides of the microphone. In the 
better designs, this characteristic is maintained over the en- 

* tire frequency range of the mike. 
One method of accomplishing cardioid response patterns 

is by the use of ports which provide a controlled combina- 

tion of pressure and phase shift to cancel sounds from 
unwanted directions. \ \'here surrounding area noise is not 
present, the directional pattern is not a factor. However, 
many base stations cannot afford the luxury of a recording - 
studio type of location and as there is usually the clatter and 
noise of office machinery, people talking in the background, 
reverb, or the conversations of other operators, directional 
characteristics must be considered. 

Shaped Responses. Physical configurations are often em- 
ployed in communications mikes to alter the natural response 
of the basic element. In this way, natural resonance peaks 
can be damped. A crystal microphone, for example, may 
have a natural resonance peak at about :3000 cycles. Such 
at peak may be as much as 20 db higher than the response at 
1000 cps. Since this is the area where sibilance, the hissing 
"s" sounds occur. special mechanical damping can be used 
to alter the response curve. This is especially desirable where 
a microphone is used for single -sideband transmitters. ( See 
Fig. 3.) 

Frequency Adjustments. The physical, rather than the elec- 
trical, construction of certain microphones permits the ad- 
justment of frequency response. Low-frequency response in 
one type, for exaunpk. may be dial iged by sealing off two of 
the three color -coded parts and leaving the third open. In 
this way. a lose- frequency cut -off of 40, 80, or 160 cps may 
be selected. High -frequency cut -off can be adjusted for 20 
kc. or 10 kc. by turning a screw concealed beneath the cen- 
ter grille cap. ( See Fig. 4.) 

By other mechanical construction techniques, output can 
be limited or the response curve altered from the natural 
response of the element to make the microphone more suit- 
able for communications applications. 

)Microphone Sensitivity Ratings 
To many technicians. the most confusing microphone speci- 

fication is sensitivity. It is confusing because there are a num- 
ber of ways to rate a microphone and, unfortunately, there 
is little consistency among manufacturers. Ratings are usually 
made at a frequency of 1000 cps. All ratings are normally 
given in db, the figure invariably being a minus quantity. 
Thus the microphone with the smallest numerical minus db 
rating is the one with the greatest output, specified conditions 
being equal. A microphone with a rating - :30 db is thus more 
sensitive than one with a - 55 db rating. But the catch is that 
a decibel rating is nothing but a comparative ratio and has no 
fixed 'aloe unless the rating conditions are specified. 

The EIA has established a standard rating technique but 
not all manufacturers use it. The EIA microphone rating 
(Gm) is defined as the ratio in db relative to 0.001 watt and 
0.0002 dyne per square centimeter of the electrical power 
available from the microphone to the square of the undis- 
turbed sound field pressure in a plane progressive wave at 
the microphone position. The formula is: 

G - (20 log. E - 10 log,.. Rea:) -- 50 db 

where E is the open- circuit volts generated by the micro- 

Some examples of typical microphones designed for use in mobile communications. 

Ele_tro -Voice noise can- Astatic 332 crystal. Euphonics C47D noise - 
celing 717 ceramic. canceling ceramic. 

American 82135 Shure 488 noise -cancel- Turner 355C ceramic. 
ceramic type. ing controlled -reluctance. 

111, 
c 

166. 
www.americanradiohistory.com

www.americanradiohistory.com


Motorola dynamic mike with built -in transistor amplifier. 

phone, p is the undisturbed sound field pressure in a plane 
progressive wave at the microphone position in dynes /cm.2 

20 loam E is the normal field response 

Mu? is the categorical rating impedance considered as a pure 
resistance and taken from a table in EIA specification SE -105. 
This is usually not the actual impedance of the microphone. 

EIA ratings are characteristically lower than those usually 
employed. A typical rating might be -145 db for a fairly 
sensitive microphone. 

Other ratings in common use are: (1) Open -circuit voltage 
for a sound pressure of 1 dyne /cm.2 in which 0 db is 1 volt. 
(2) Open -circuit voltage for a sound pressure of 10 dynes/ 
cm.2 in which 0 db is 1 volt. (3) Output power for a sound 
pressure of 1 dyne /cm.2 in which 0 db is 1 milliwatt. (4) 
Output power for a sound pressure of 10 dynes /cm.2 in 
which 0 db is 1 milliwatt. 

However, these are by no means all the rating systems 
used. In some cases, especially for close -working micro- 
phones, the output for a 100 -microbar sound pressure might 
be used in preference to some other rating system. 

Meaning of Rating Terms 
The dyne -per -square centimeter is most often used as a 

measurement of sound pressure. The dyne is a unit of force 
and is defined as the force that produces an acceleration of 
one centimeter per second on a one -gram mass. The unit 
"microbar" is also widely used in microphone rating systems, 
but it need not cause confusion if you remember that a micro - 
bar is equal to one dyne per square centimeter. 

A pressure of 0.0002 dyne /cm.2, as used in the EIA rat- 
ing system, is the lower limit of audibility, the threshold of 
hearing. A man, speaking in a normal tone of voice at a dis- 
tance of one foot from the microphone, will produce a sound 
pressure of about 10 dynes /cm.2 When speaking with his 
mouth very close to the microphone, as is common in mobile 
work, the peak sound pressure is about 100 dynes /cm.2 

While it is possible to convert one rating system to another, 
this is not always advisable and can be misleading. Crystal 
and ceramic microphones are usually rated in terms of volt- 
age because their internal resistance is small compared with 
the load resistance. Their output voltage at middle and high 
frequencies is approximately constant for widely different 
values of load resistance. 

A crystal or ceramic microphone cannot be rated in terms 
of power and other types can only be compared with crystal 
and ceramic mikes on the basis of the voltage on the un- 
loaded grid circuit. If a voltage rating is used for a low - 
impedance microphone, the impedance across which the volt- 
age occurs must be stated or the rating is meaningless. 

Other things being equal, converting from 1 dyne /cm.2 
to 10 dynes /cm.2 involves a change of 20 db, while convert- 
ing to 100 dynes /cm.2 involves a change of 40 db. 
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Because of these widely varying rating techniques, most 
of which are not clearly understood by the uninformed user, 
the manufacturers of microphones are often reluctant to use 
a common rating technique. For example, we could take one 
microphone with an EIA system rating of -151 db and com- 
pare it with another microphone with a rating of -57 db 
referenced to 1 volt /10 dynes /cm.2 Casual comparison would 
indicate that the -57 db rated microphone is much more 
sensitive. But when it is remembered that the EIA rating is 
referenced to a sound pressure of only 0.0002 dyne /cm.2, a 
little calculation will show that these microphones have ex- 
actly the same sensitivity, assuming they both have the same 
impedance, for the difference between 0.0002 dyne /cm.2 
and 10 dynes /cm.2 is approximately +94 db. Adding this 

94 db algebraically to the EIA rating of -151 db, we 
come up with - 57 db. 

For these reasons, some microphone manufacturers rate 
their units in a number of different ways so that comparisons 
can be made although, as mentioned before, comparisons can 
be dangerous. You obviously would not want the same sen- 
sitivity in a microphone designed for close -talk use as for one 
designed to be used a foot away. Unfortunately, some manu- 
facturers will give a db rating without any indication of the 
reference level and this is meaningless. Usually, such ratings 
are based on the high -impedance equivalent to 1 dyne /cm.2, 
in which 0 db= 1 volt, but unless these conditions are stated, 
the user simply cannot be sure of the sensitivity. 

Care of Microphones 
Microphones, at best, are sensitive precision devices which 

should not be subjected to unnecessary jarring or dropping. 
The microphones provided with communications equipment 
have been selected by their manufacturers for optimum oper- 
ation with the transmitter in question. Replacement by other 
types should be avoided unless special applications require 
the use of a different mike. Even in this case, the user or 
service technician should check the new mike with the trans- 
mitter to be sure it will produce the desired modulation. 

Crystal or ceramic microphones should never be connected 
to points where appreciable voltage is present or severe dam- 
age may result. Given reasonable care, a communications 
microphone should last for years. 

+10 
o 

Z ° o 

¢ 10 

+10 

w o 

Z 

50 100 200 500 IKC. 25C. 
FREQUENCY -CPS 

(A) 

5KC. 10KC. 15KC. 

0 
to, 10 

cc 

50 100 200 500 IKC. 2KC. 
FREQUENCY -CPS 

(B) 

5KC. 105C. 155C, 

Fig. 3. (Al Normal peaking at 3 kc. for Astatic 1OC crystal 
mike. (BI Reduced peak in I OD dynamic designed for SSB use. 
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Astatiphone is the word because it says 
so much more: quality, incomparable 
performance, unequalled wearing ease, 
beauty of design, construction simplicity, 
fewer maintenance costs and reasonable 
price. Let us give you the word .. write 
or full -color literature today! 

ASTATIC CORPORATION 
CONNEAUT, OHIO 

In Canada: Canadian Astatic Limited, Toronto, Ontario Export: Roburn Agencies Inc., N. Y. 13, N. Y. 
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Ql1 ' \' FRYE 
Modern non -electrolytic fixed capacitors are offered in 
various forms and must be "hand- picked" for specific job. 

CAPACITORS-an INFINITE VARIETY 

1RNEY was already at work when Mac, his employer, 
marched in and thumped an armload of papers and 
booklets down on the bench. 

"There is some homework for you," he said to the youth. 
"What the heck is it ?" Barney asked, eyeing the pile 

suspiciously. 
"Dope on non- electrolytic fixed capacitors," Mac ex- 

plained. "The article 'Modern Capacitors' by John R. Collins 
in the May, 1963 issue of ELECTRONICS WORLD painfully re- 
minded me of how dated was my knowledge of the new 
bypass and coupling units we are encountering in our work. 
I wrote every capacitor manufacturer whose products are 
listed in our big electronics wholesale catalogue and asked 
for all available material on their non -electrolytic capacitors. 
That seven -pound stack of paper is the result. I've been 
plowing through it at home nights and now I feel some- 
what like the little girl who began her essay on frogs by 
admitting that in preparing it she had learned more about 
frogs than she really cared to know. You'd never think a 
simple device like a capacitor, which consists essentially 
of two conducting plates separated by a dielectric, could 
take so many different fords." 

"Why don't you sort of brief me on what you've learned ?" 
Barney suggested hopefully. "That way I won't have to read 
so much." 

"Okay, but don't flatter yourself you've conned me. I 
know you're more interested in getting out of work than in 
learning about capacitors. However, I also know the best 
way to 'set' new information in the mind is to try to explain 
it to someone; so here goes: I have material here from 
Aerovox, Arco- Elnenco, Centralab, CDE, Mallory, Sangano, 
Sprague, and Vitramon. All the major companies manufac- 
ture equivalent types of the most popular capacitors, but 
there are subtle differences among them that can be learned 
only by comparing specifications and test data each company 
will be glad to supply. In addition, practically every company 
has one or more specialties of which it is particularly proud." 

"What's the best capacitor ?" Barney wanted to know. 
"There's no such animal," Mac answered promptly. "Every 

type has some advantages and some drawbacks. l'ou have to 
ask which is the best capacitor for a specific application and 
supply answers to questions like these: Will a.c., d.c., or a 
combination of both be applied to the capacitor? How much 
voltage will be applied? In what temperature range must the 
capacitor work? What frequency will be applied to it? How 
much d.c. leakage can be tolerated? Is weight important? 
Is size? Will the capacitor be exposed to radiation? Must it 
work at high altitudes? Will there be vibration? How about 
humidity? Is the capacitor to be used in a wired or a printed 
circuit? Will it be installed by hand or by automatic ma- 
chinery? Does an urgent need for long -term stability or reli- 
ability warrant the extra cost of premium high -reliability 
types? 

"When I first started working on radios back in the twen- 
ties, only two types of capacitors -we called them condensers 
-were in use: the foil -and -paper unit used in B- eliminators 
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for filtering and the mica capacitors used sparingly in the 
battery -type receivers. Oddly enough both types of capacitors 
are still popular, but they've certainly been improved. The 
first cartridge capacitor consisted simply of alternate layers 
of paper and metal foil rolled into a cylinder and shoved into 
a cardboard tube. Sealing wax poured into the ends of the 
tube afforded protection against moisture and gave support 
to the axial leads. Later the whole capacitor was dipped in 
soft wax to give further moisture protection. These units 
were not very satisfactory. The wax coating softened with 
heat and dripped onto the bottom of the cabinet. The sealing 
hardened and shrank, allowing moisture to enter and leav- 
ing the leads without support." 

Mac pulled a little notebook from his shirt pocket and 
explained. "As I read, I tried to make notes on the compara- 
tive virtues of modern capacitors. While these are probably 
somewhat over -simplified, they serve as a rough guide as to 
why each version has been developed and where each type 
can best serve. 

"Modern paper capacitors are hermetically sealed in cases 
of molded plastic, glass, or metal; or are sheathed by being 
dipped in a phenolic resin. In many cases the capacitor is 
vacuum impregnated with wax or mineral oil, according to 
the voltage rating. Leads will withstand a pull of several 
pounds and can be bent back and forth without danger of 
breaking or coming loose from the foil. 

"Substituting a Mylar filin for the paper adds about 30% 
to the cost and subtracts the same amount from the size. 
Mylar more than doubles the insulation resistance and per- 
mits operation at a higher temperature, but there is more 
change in capacitance with a change in temperature. Com- 
bining Mylar and paper dielectrics produces a capacitor of 
very superior reliability. It costs more than twice as much as 
our paper type, but the temperature coefficient is almost as 
good as that of the paper type, and the increased reliability 
in critical applications is worth the extra cost. 

"More than 40% reduction in size can be made in our 
basic paper capacitors by getting rid of the metal foil and 
substituting a metallic film deposited right on the paper. The 
cost is only 20% greater and a voltage puncture of the paper 
will often burn away the film in the punctured area and 
automatically cure the short circuit. Insulation resistance, 
though, is only about 1/10 that of paper -and -foil. Metallized 
Mylar costs about twice as much as paper but is only half 
the size. Otherwise, its virtues and shortcomings are about 
the same as Mylar -foil types. 

"Employing a polystyrene film produces a capacitor about 
twice the size of our paper unit, but it has an almost- perfect 
temperature coefficient and about five times the insulation 
resistance. It lacks, however, the temperature range of the 
paper unit. When the dielectric film is Teflon, you retain 
the high insulation resistance and the capacitor will operate 
up to 200 °C, but you have to pay ten times as much as for 
paper and the Teflon capacitor is adversely affected by 
radiation." 

"I begin to see why you say there's no universal best ca- 
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WATCH IT, HAMS e CBers 
Typical AM signal. Modulating voice 
frequencies can be 
seen riding on either 
side of the carrier. 
30 kc sweep width. 

Typical display at 30 kc sweep width shows various 
signal types and clear portions of band. 
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...AND THEHEATHKIT SIGNAL MONITOR 
Add "sight" to "sound" in amateur & CB 
radio operations. With the new Heathkit HO- 
13 "Ham- Scan" Spectrum Monitor and HO- 
10 Signal Monitor you add the extra con- 
venience and versatility of "sight" to ham & 
CB communications. You can visually ob- 
serve if your signal is clean and undistorted 
while monitoring band conditions . you 
have the advantage of "seeing" what's hap- 
pening during transmission and reception! 
And best of all you can add both of these 
superb units to your station facilities at sav- 
ings you never before thought possible. Check 
the features below and see what an outstand- 
ing value they represent! 
New Heathkit "Ham- Scan" Spectrum Mon- 
itor ... HO -13 Another Heathkit First! The 
Heathkit "Ham- Scan" is the first Spectrum 
Monitor in easy -to -build kit form! Operates 
with virtually all receivers & transceivers in 
amateur & CB service today. 
Continuously samples up to 100 KC of band! 
You can visually observe all signals appear- 
ing up to 50 kc on either side of the station to 
which you are tuned ... even identify signals 
as to SSB, AM or CW type. Clear portions 
of the band, DX stations, and VHF "band - 
opening" signals are easily spotted above or 
below your receiving frequency. It will also 
prove useful in checking carrier and sideband 
suppression of SSB transmitters and aid in 
identifying "splattering" received signals. As 
you tune your receiver the display moves 
horizontally across the baseline with your re- 
ceiver frequency always appearing in the 
center of the screen. 
Order Now! Be one of the first to enjoy the 
many advantages this most -requested "Ham" 
accessory has to offer . . . use the handy 
coupon at right! 
Kit HO -13 ... 11 lbs $79.00 
SPECIFICATIONS- Receiver IF 455, 1600, 1650, 1681, 

2075, 2215, 2445, 3000,3055, 3395 kc. RF Amplifier-Response: 
±0.5 db at t50 kc from receiver IF. IF -350 kc. Sensitivity: 
Approx. 100 uy input for 1' vertical deflection at full gain set- 
ting. Horizontal Deflection -Sweep generator: Linear saw - 
tooth, recurrent -type (internal). Frequency: 10 to 50 cps, vari- 
able. Sweep width: 30 kc or less, to 100 kc ±20%. Con- 
tinuously variable. (Approx. 15 kc to 100 kc for 455 kc IF). Reeo- 
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lotion, 1.5 kc (frequency difference between two 1' pips whose 
adjao et 3 db points coincide. Measured at slowest sweep 
speed and at 30 kc sweep width). Power supply: Transformer 
operated, fused at i ampere. Low voltage: Full wave voltage - 
doubler circuit provides 250 volts C 20 ma, 8 580 volts (4, 6 ma. 

High voltage: Halt wave circuit provides -1600 volts ). t ma 

for CRT. Power requirements: 120 volts AC, 50/60 cps, 40 

watts. Tube complement: 3RP1 CRT (medium persistence 
preen trace), 1V2 HV rectifier, CATE detector, 6EW6 RF ampli- 
üer, 6C10 sweep generator /horizontal a e' old ier, (7) 6EW6 IF 

amplifier, 6EA8 oscillator /mixer, (4) 500 ma silicon mode low 
voltage rectiif l:rs, crystal diode, IN954 voltage -variable ca- 
pacitor. Controls: On -Ctf /Intensity, focus, horizontal gala, 
sweep width, pip center, horizontal position, pip gain, vertical 
position, sweep freouency/AGC, astigmatism. Dimensions: 
5X, "H x 7-t' W x 11- D. 

Heathkit Signal Monitor ... HO -10 Specially 
designed for Amateur & CB radio use. The 
Heathkit Signal Monitor provides the perfect 
answer for visual observation of both trans- 
mitted and received amateur & CB signals. 
Standard coaxial connectors on the rear panel 
allow simple connection to the antenna sys- 
tem feed line (50 -75 ohm). Phono jacks ac- 
cept all other connections. Complete in- 
structions included. 

Displays Envelope, AF & RF Trapezoid pat- 
terns. Automatic switching is featured be- 
tween transmitted & received envelope 
patterns. On RF trapezoid patterns a clamp- 
ing circuit is employed to pull the spot "off - 
screen" during "receive" to prevent burning 
of CR tube phosphor. The RF trapezoid 
pattern is especially useful in checking for 
"flattopping" and non -linearity in SSB linear 
amplifiers. 

Independent of frequency. The HO -10 re- 
quires no additional tuning when used with 
transmitters operating 160 through 6 meters. 
Handles from 5 watts to I kilowatt. Operates 
with all tube -type receivers having I.F. fre- 
quency up to 500 kc. Instructions included 
for low -power CB use. 

Built -in two -tone test oscillator. Simplifies 
transmitter adjustments and testing. A 4- 
position RF level attenuator permits easy 
match to transmitter output power. 

Enjoy it now! Add this convenient accessory 
now ... enjoy the pride it brings in knowing 
that your transmitted signal is of the best 
quality at all times for outstanding com- 
munications! 
Kit HO -10 ... 11 lbs $59.95 
SPECIFICATIONS -Vertical response: t3 db from 10 cps 
to 500 be. Sensitivity: 500 my per inch deflection. Input re- 
sistance: 50 k ohm. Horizontal response: t3 db from 3 cps 
to 30 ke. Sensitivity:800 my per inch deflection. Input resist- 
ance: 1 megohm, Sweep generator: Recurrent type: 15 to 

200 cps (variable). Tone oscillators: Approximately 1000 Cps 

and 1 700 cps. Output voltage: 15 my (nominal). GENERAL: 
Frequency coverage: 160 through 6 meters (50 -75 ohm coaxial 
input). Power limits: 5 watts to 1 kilowatt output. Front panel 
controls: Function Selector, Sweep Frequency, Tone Gen- 
erator, Horizontal Gain, Horizontal Position, Vertical Position, 
Vertical Gain, Focus, Intensity /Off. Rear control: Xmtr. Atten. 
Attenuates 0 to 24 db at approximately 6 db per step. Power 
supply: Transformer operated, fused % amp. Power require- 
ments: 105.125 VAC, 50/60 cps, 35 watts. Dimensions: 5 ;!," H 

x 7%" W x 10X" D, 
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FREE CATALOG 
See these and over 250 other 
exciting Heathkits available in 
easy -to -build kit form. Save 
50% or more by doing the easy 
assembly yourself. Send for 
your Free Catalog today! 

HEATH COMPANY 15 -4 -1 

Benton Harbor, Michigan 49023 

Enclosed is $ plus postage. Send 

model(s) 

Please send me Free 1964 Heathkit Catalog. 

Name 

Address 

City State Zip 

Prices E specifications subject to change without notice. 
AM -140 
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LABELMAKER 
Make permanent, raised letter plastic 
labels...in seconds. Professional quality 
labels for pennies. Dial letters, numbers, 
symbols, squeeze handle. 1001 uses 
for the hi -fi enthusiast. At fine stores 
everywhere. Suggested price $9.95 

O FREE: Label samples and liter- 
ature. Write: Dymo Industries, 

© 19641nc., Dept. EW -4 -4, Box 1030, 
Berkeley, Calif. Priced Ce ne in Canada. 
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pacitor," Barney offered in agreement. 
"There is one near -perfect dielectric: 

mica," Mac admitted. "The Sangamo 
literature says ancient Hindu writings 
reveal mica was thought to be produced 
in the earth by lighting and had re- 
ligious significance. Actually, it was 
formed in the early stages of the earth's 
cooling by heat and pressure in the 
presence of water vapor and magnetic 
fields. Arco -Elmenco says mica is prob- 
ably the best dielectric presently avail- 
able when measured in terms of stability, 
resistance, dielectric strength, Q, dielec- 
tric constant, longevity, reliability, chem- 
ical inertness, ruggedness, and resistance 
to puncture and moisture. India Ruby 
Muscovite mica, of which most capaci- 
tors are made, has a dielectric constant 
of 6.5 -7.8 and a dielectric strength of 
3000 -6000 volts per mil. 

"A mica -and -foil capacitor is excep- 
tionally good for carrying heavy r.f. cur- 
rents because of its low dissipation 
factor. The mica heats very little even 
when the capacitor is carrying many 
amperes of high -frequency current. This 
is important because the life expectancy 
of a capacitor is reduced by a factor of 
approximately li by each 10 °C rise in the 
temperature of the dielectric. Where sta- 
bility is important, as in tuned circuits, 
the mica capacitor can be improved by 
firing metallic silver directly on the mica 
sheets in place of foil. These `silver -mica' 
capacitors in molded cases or dipped in 
phenolic resin are ultra -stable and de- 
pendable. 

"The Vitramon people build a highly 
reliable capacitor with porcelain as the 
dielectric. A mosaic of layers of semi- 
fluid porcelain and silk- screened silver 
dispersion is built up and then individual 
capacitors are cut from this mosaic like 
cookies from a sheet of dough. These 
highly uniform capacitors are baked for 
ten hours; leads are attached to the sil- 
vered layers; and then the capacitors are 
fired for fifteen hours at 1200° F to con- 
vert them into monolithic blocks of dense 
porcelain and fine silver requiring no 
case or hermetic seal. Porcelain capaci- 
tors have a very low noise level and are 
unaffected by a neutron flux of 1014 neu- 
trons per cm.' They are especially effec- 
tive in handling high -power high fre- 
quencies or in tuned circuits. 

`But when it comes to packing the 
most capacity in the smallest space, rutile 
ceramic dielectric takes the cake with 
dielectric constants up into the hun- 
dreds. Tubular and disc ceramics with 
their small size and closely spaced leads 
are ideal for bypassing r.f. and u.h.f. cur- 
rents right at the tube sockets. Unfortu- 
nately -and fortunately -ceramic mate- 
rial displays a considerable change in 
dielectric constant with temperature. 
That's why ordinary ceramics should not 
be used in critical tuned circuits. On 
the other hand, carefully controlled ce- 

ramic material is used in temperature - 
compensating capacitors. Centralab, for 
example, produces a line of T -C capaci- 
tors that vary all the way from positive 
100 ppm per °C to negative 5250 ppm 
per °C. While the usual ceramic ca- 
pacitor does not come in very large ca- 
pacity values, Aerovox makes a `rolled 
ceramic' line that goes up to 2µf. 

"These companies make capacitors for 
every possible need. Single -ended car- 
tridge types and ceramics with kinked 
leads are made for installation in printed 
circuits. Wax -free capacitors are sup- 
plied for machine installation so the wax 
will not foul the machinery. Uncased 
units are available to save space and for 
potting. Ultra -stable precise standard 
capacitors for laboratory measurements 
are available. Capacitors are built with 
glass cases to prevent corona at high al- 
titudes. Sprague, as well as other com- 
panies, manufactures lightweight, large - 
capacity, high -voltage energy storage 
capacitors for use with lasers, satellites, 
and missiles. Mallory keeps ahead of de- 
mand by producing high -voltage ceramic 
capacitors for use in TV sets with work- 
ing voltages up to 30,000 volts. But I 
can't begin to remember all the types of 
capacitors produced by these compa- 
nies. Each basic kind of capacitor has 
variations in cases, impregnants, termi- 
nals, voltage rating, shape, etc. The 
smart thing for an engineer with a prob- 
lem to do is to get in touch with his 
favorite capacitor manufacturer and ex- 
plain his needs. In many cases, a stock 
item can be supplied that will solve the 
problem. If not, most of these companies 
are willing to produce a custom capacitor 
that will do the job. 

"When you get into that literature," 
Mac concluded, putting his notebook 
back into his pocket, "be sure and study 
the `Application and Selection Wall 
Charts' put out by Cornell -Dublier Elec- 
tric. They show you at a glance how var- 
ious types of capacitors compare with 
each other over a wide range of parame- 
ters and practically lead you by the hand 
to the selection of the best capacitor for 
your needs. A red -blooded, rising young 
technician like you should find that ma- 
terial more interesting to read than Eliza- 
beth Taylor's diary!" 

"About the only faint resemblance I 
can see," Barney said glumly, fingering 
the papers, "is that capacitors, like Cle- 
opatra, seem to have `infinite variety.' "A 

ELECTRONICS EMPLOYMENT 
THE Bureau of Labor Statistics, U.S. 

Department of Labor, has just 
issued a new edition of its book "Em- 
ployment Outlook and Changing 
Occupational Structure in Electronics 
Manufacturing," a valuable compilation 
of job opportunities and trends in the 
field. Projections to 1970 are included. 

Copies are 40 cents each from Supt. 
of Documents, Govt. Printing Office, 
Washington, D.C. 20402. A 

ELECTRONICS WORLD 
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what's new at Heathkit'ì 

me! 

Thirteen years ago we introduced the "Wil- 
liamson Type Amplifier Kit ". It represented 
a breakthrough in "do -it- yourself" high fidel- 
ity. For the first time a truly high fidelity am- 
plifier was made available in kit form at an 
"easy -to- afford" price. The old WA -1 and its 
successors including the famous W -5 provided 
high fidelity listening pleasure to hundreds of 
thousands of music lovers across the nation. 
Ever since, Heath's history has been one of 
major advances in the hi -fi /stereo field. And 
now today, another first from Heathkit! 
Heath's newest ... an all -transistor Stereo Re- 
ceiver Kit, incorporating the latest in solid - 
state circuitry, at a price far below similar 
units ... only 5195,00! 

Now in one compact unit! ...two 20- 
watt power amplifiers, two separate pream- 
plifiers, plus wide -band AM, FM, FM stereo... 
all superbly engineered to give you the clean, 
uncompromising realism of "transistor 
sound ". All with transistor circuitry ... a 
total of 43 transistors and 18 diodes ... to 
give you the coolest, fastest, most -reliable 
operation possible! All handsomely housed 
in a single, smart -looking walnut cabinet with 
a striking extruded gold- anodized aluminum 
front panel ... fashioned in Heathkit's mod- 
em low -silhouette styling! This is the beautiful 
new AR -I3. This is the first all- transistor, all - 
mode stereo receiver in kit form! Compact in 
size, compact in price! 

Many advanced features have been 
incorporated to make possible the advanced 
performance of the AR -13. You'll like the 
way this unit automatically switches to stereo, 
and the stereo indicator light silently verifies 
that stereo is being received. For all- around 
versatility there are three stereo inputs (mag. 
phono and two auxiliary) plus two filtered 
tape recorder outputs for direct "off -the -air" 
beat -free recordings. Dual- tandem controls 
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provide the convenience of simultaneous ad- 
justment of volume, bass, and treble of both 
channels. Balancing of both channels is ac- 
complished by a separate control. The AM 
tuner features a high -gain RF stage. 
Other quality features include an FM 
local- distance switch to prevent overloading 
in strong signal areas; a squelch control to 
eliminate between -station noise; AFC for 
drift -free reception; heavy die -cast flywheel 
for accurate, effortless tuning; pin -point tun- 
ing meter; and external antenna terminals for 
long- distance reception. For added conven- 
ience the secondary controls are "out- of -the- 
way" under the hinged lower front panel to 
prevent accidental system changes. The slide - 
rule AM and FM dial is fully lighted. 
An exciting challenge for the more expe- 
rienced kit -builder. Takes approximately 35 
hours to assemble. The "front -end" and AM- 
FM I.F. strip are already preassembled and 
prealigned to aid construction. 
Compare the new AR -13 Stereo Receiver 
with similar units. You'll agree that for ad- 
vanced features, advanced solid -state engi- 
neering, advanced styling, and money- saving 
price, no unit matches the AR -13. Start enjoy- 
ing the "transistor sound" of tomorrow, to- 
day, by ordering the AR -13 now! 

Outputs: 4, 8, & 16 ohm and low impedance tape recorder out. 
puts. Controls: 5- position Selector; 3- position Mode; Dual 
Tandem Volume; Bass & Treble Controls; Balance Control; 
Phase Switch; Input Level Controls (all inputs except Aux. 2); 

Push-Pull ON /OFF Switch. FM: Tuning range: 88 mc to 108 

mc. IF Frequency: 10.7 mc. Antenna: 300 ohm balanced 
(internal for local reception.) Quieting sensitivity: 2% uv tor 
20 db of quieting, 3% uv for 30 db of quieting. Bandwidth: 250 
KC C 6 db down (cull quieting.) Image rejection: 30 db. IF 
Rejection: 70 db. AM Suppression: 33 db. Harmonic dis- 
tortion: Less than 1 %. Multiplex: Bandpass: +% db, 50 to 
53,003 cps. Channel separation: 30 db, 50 to 2,000 cps; 25 db 
(T. 10 KC. 19 KC Suppression: 50 db down, from output C 1 

KC. 38 KC Suppression: 45 db down, from output Cr 1 KC. 
SCA Rejection: 30 db. AM: Tuning range: 535 to 1620 KC. 
IF Frequency: 455 kc. Sensitivity: 1400 KC, 3.5 uv; 1000 KC, 5 

uv; 600 KC, 10 uv- standard IRE dummy antenna. Bandwidth: 
8 KC C. 6 db down. Image rejection: 30 db C 600 KC. IF Re- 
jection: 45 db C, 600 KC. Harmonic distortion: Less than 1 %. 
Overall dimensions: 17" L x 5 %" H x 14%" D. 

011 0 

AR -13 POWER RESPONSE 
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I- 7 
FREE 1964 CATALOG 
See these and over 250 other 
exciting Heathkits available in 
easy -to -build kit form. Save 
50% or more by doing the easy 
assembly yourself! Send for 
your free catalog today! 

L, J 
Kit AR- 13...30 lbs. $195.00 
SPECIFICATIONS - Amplifier: Power output per chan- 
nel (Heath Rating): 20 watts /8 ohm load, 13.5 watts /16 ohm 
load, 9 watts /4 ohm load. (IHFM Music Power Rating): 33 watts 
/8 ohm load, 18 watts /16 ohm load, 16 watts /4 ohm load Or 
0.7% THD, 1 KC. Power response: ± 1 db from 15 cps to 30 
KC C rated output; ±3 db from 10 cps to 60 KC a? rated output. 
Harmonic distortion (at rated output): Less than 1% ei 20 cps; 
less than 0.3% (o% 1 KC; less than 1% (ñ; 20 KC. Intermodula- 
tion distortion (at rated output): Less than 1 %, 60 8. 6,000 cps 
signal mixed 4:1. Hum 6 noise: Mag. phono, 50 db below rated 
output; Aux. inputs, 65 db below rated output. Channel sep- 
aration: 40 db It 20 KC, 60 db (a} 1 KC, 40 db C 20 cps. Input 
sensitivity (for 20 watts output per channel, 8 ohm load): Mag. 
phono, 6 MV; Aux. 1, .25 v; Aux. 2, .25 v. Input impedance: 
Mag. phono, 35 K ohm; Aux. 1, 100 K ohm; Aux. 2, 100 K ohm. 
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' -1 
HEATH COMPANY 15 -4 -2 

Dept. 15, Benton Harbor, Mich. 49023 

Enclosed is $195.50, plus postage. Please send 
model no. AR -13. 

Please send my Free copy of the 1964 Heathkit Catalog. 

Name 

Address 

City State _Zip 
HF-155J 
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This Sonotone cartridge can replace 
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34 Brand B types 

and itself! 

The 2TA pictured above is just one member of the Sonotone line, the most 
versatile cartridge line available today. 

The Sonotone cartridge line offers the electrical and mechanical flexibility 
to substitute for dozens of competitive types. Of course, Sonotone cart- 
ridges are direct replacements in over 14,000,000 phonographs that use 

Sonotone cartridges as original equipment, too. Which means: If you stock 
the compact Sonotone line, you'll have replacement cartridges for just 
about every phonograph that comes into your shop. You'll also have the 
famous Sonoflexo, the needle that puts an end to profit- robbing callbacks 
caused by bent and broken shanks. 

The Sonotone Cartridge Replacement Manual tells you what Sonotone 
cartridge to use. Want an idea of how simple life can be with Sonotone? 
For a limited time, we'll be glad to send you a free copy of the manual - 
normally, it's 50 cents. Write: 

Sonotone 
Sonotone Corporation, Electronic Applications Division, Elmsford, New York 
Cartridges Speakers Microphones Headphones Hearing Aids Batteries 
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Engine- Temperature Indicator 
(Continued from page 36) 

temperature the thermistor must be in 
order to exhibit this resistance. Record 
these values and adjust the rheostat for 
another increment of 1 ma. so that the 
meter reads about 2 ma. Take the same 
information again and record all values. 
Take several more readings throughout 
the meter range and you will then have 
a table of Values, as shown in Fig. 1A. 
The meter face may now be marked in 
degrees F instead of milliamperes. 

The calibration method may also be 
reversed to select round- number tem- 
perature figures from the curve, such as 
75, 100, 125, etc. Then note the corre- 
sponding value of resistance and set the 
total resistance of rheostat and series 
resistor to this value. Connect this value 
of resistance into the circuit and one gets 
the corresponding meter indication for 
round figures of temperature. Once cali- 
bration is finished, connect the thermi- 
stor back into the circuit. 

A circuit refinement is to a(1(1 a series 
resistor (R6) and a zener diode (D2) 
to stabilize the voltage across the bridge 
as battery load varies. For 6 -volt sys- 
tems, a 4- to 5 -volt zener diode is rec- 
ommended. For 12 -volt systems, a 10- 
to 11 -volt zener diode should be em- 
ployed in the circuit. 

The thermistor that was ordered for 
this circuit came without a curve: how- 
ever, the author obtained sufficient data 
from the manufacturer to plot the curve 
in Fig. 3. 

Construction is straightforward and 
no special layout is needed. The circuit 
shown here was wired on a 2" is 3" piece 
of circuit board. The thermistor used is 
a washer type which mounts easily to 
the engine with one center screw. Note 
that one side of the thermistor is 
grounded, therefore it may be mounted 
to the engine, allowing one side to make 
electrical contact. See Fig. 1B. R2 may 
be grounded to the auto frame at any 
convenient point. 

Note that when the thermistor is 
mounted, care should be taken that it 
is not short- circuited by the mounting 
bolt. If the terminal washer shown in 
Fig. 1B is made entirely of metal, then 
the metal spring washer roust be insu- 
lated from it by using an insulating 
washer. On the other hand, if the termi- 
nal washer is non- conducting, then a 
lug terminal should be inserted between 
it and the lead washer in order to make 
contact with the thermistor. In any 
event, the thermistor must not be short - 
circuited. 

The unit described has been installed 
in a 1961 Volkswagen with the therm- 
istor mounted to the engine block. It has 
been in use for several months and 
performs excellently through all temper- 
ature conditions. 

ELECTRONICS WORLD 
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New 1964 Heafhkif® All -Channel' Color TV 

d w 

GR-53A 

$39900 
(Includes chassis, 

all tubes, VHF & UHF 
tuners, mask, mounting 
kit, & special speaker) 

Optional cabinet $49.00 

Everything you need for the best in color TV viewing- 
Build it in 25 hours -Save hundreds of dollars! 

*FCC Requires UHF As Of April 30! A new 
Federal law requires that all TV sets built 
or imported after April 30, 1964 be equipped 
to receive all VHF & UHF channels, 2 

thru 83. 
Heathkit Has Everything For All- Channel 
Reception In One Complete Unit! As a re- 
sult, Heathkit now offers you a new model 
consisting of chassis, tubes, face mask ... a 
new wall mount . . . a new all- transistor 
UHF tuner ... and a special 6" x 9" speaker 
... everything you need for complete high 
fidelity all -channel color and black & white 
TV reception ... for only $399! 
Cabinet Or Custom Installation! After as- 
sembly, simply slip the complete unit into 
the handsome walnut- finished hardboard 
cabinet! Or if you prefer, mount it in a wall 
or custom cabinet. 
Anyone Can Build It ! No special skills or 
knowledge required! Here's what one 
Heathkit Color TV owner, Mr. Thomas R. 
McMahan of Cincinnati, Ohio says about 
the manual: "I would consider the manual 
to be equal to a lifetime of warranties with 
an ordinary television." All critical assem- 
blies are factory -built & tested! Simple step - 
by -step instructions take you from parts to 
picture in just 25 hours! 
Exclusive Built -In Service Center Eliminates 
Maintenance Costs! You align, adjust and 
maintain the set yourself with the degaussing 
coil, service switch, and built -in dot genera- 
tor! No more costly TV service calls! No 
other set has these self -servicing features! 

April, 1964 

No Expensive Service Contract! Since you 
service and maintain the set, there's no need 
for a costly service contract. Heath warrants 
picture tube for 1 year, all other parts for 
90 days! 
Keep Your Present TV As A "Second" Set! 
Many manufacturers require your present 
set as a trade -in to qualify for their adver- 
tised price. With Heathkit, no trade -in is re- 
quired! Your present set becomes a handy 
"second" set for use in den, children's room, 
bedroom, etc. 
Quality & Performance Comparable To Sets 
Costing $600 & More! In addition to the 
features already mentioned, compare these 
to other, more expensive models: 26 -tube, 
8 -diode circuit Deluxe Standard -Kollsman 
nuvistor tuner with "push -to- tune" fine tun- 
ing for individual channels High definition 
RCA 70° 21" color tube with anti -glare 
bonded safety glass 24,000 volt regulated 
picture power Automatic color control and 
gated AGC for peak performance 3 -stage 
high gain video I.F. Line thermistor for 
longer tube life & thermal circuit breaker 
for component protection. 
Enjoy Complete TV Reception Now ! Start 
enjoying complete TV viewing by ordering 
the new 1964 Heathkit 21" High Fidelity 
Color TV now! 
GR -53A, chassis, tubes, mask, VHF & UHF 

tuners, mounting kit, speaker, 
132 lbs $399.00 
GRA -53A -1, walnut finished cabinet, 

70 lbs. $49.00 

CIRCLE NO. 117 ON READER SERVICE PAGE 

Limited Supply Of "VHF Only" Models 
Left! Our previous "VHF only" model 
and its accessories are still available on a 
limited quantity basis. If you want a color 
set without UHF, hurry and order from the 
price list below, now! 
Kit GR -53, chassis & tubes, 118 lbs.$349.00 
GRA -53 -1, walnut- finished cabinet, 

70 lbs $49.00 
GRA -53 -3, custom mounting kit (order for 

wall or custom cabinet installation) 
IO lbs. $4.00 

FREE 1964 
HEATHKIT CATALOG 
See these and over 250 other 
exciting Heathkits available in 

á easy -to -build kit form. Save 
50% or more by doing the easy 
assembly yourself! Send for 
your free catalog today! 

CATHKZT7 
Gy Day{UI.rt 

15 -4 -3 
HEATH COMPANY, 
Benton Harbor, Michigan 49023 

Enclosed is $ , plus freight. 
Please send model(s) 

Please send my Free 1964 Heathkit Cata- 
log. 

Name 

Address 

City State Zip 
CL-174 
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UNIJUNCTIO\ C.W. MONITOR 
By JOHN F. CLEARY /Semiconductor Products Dept., General Electric Co. 

How to construct an r.f.-powered c.w. monitor using 
a unijunction transistor. It can also be used to 

mute the receiver during key -down conditions. 

A 
LTHOUGH it is not generally known, the unijunction 

transistor will perform at quite low supply voltages. 
The great majority of circuits using unijunctions are 

usually operated within a 10- to 25 -volt range while recent 
types, such as the 2N2840, will operate with voltages as low 
as 1.5 volts. The lower priced 2N2646 will also perform at 
low voltages and is especially suited for use in the r.f. -pow- 
ered unijunction c.w. monitor to be described. 

Fig. 1 shows this unusually simple monitor. Radio -fre- 
queucy power taken from the transmitter is rectified by the 
1N1009 diode and is used to supply the d.c. operating power 
to the unijunction relaxation oscillator. No batteries are used 
since operating power is needed only during "key- down" 
conditions and, then, depending on tone and tone loudness, 
only about 400 microwatts to 10 milli - 
watts will be consumed by the monitor. 
The simplicity of the monitor can be 
better appreciated when the unijunction 
transistor portion of the circuit is more 
clearly understood. For those not famil- 
iar with the unijunction, a brief explana- 
tion of how it works will, undoubtedly, 
help. Further and more detailed infor- 
mation will be found in the list of refer- 
ences at the end of the article. 

A voltage applied from point "A" to 
ground of Fig. 1 will cause two simul- 
taneous actions to take place. C3 will 
slowly charge up through R1, the rate 
of charge being dependent on the ap- 
plied voltage and the value of R1. At 
the same time, an electric field will be 
established from base 2 (B2) to base 1 

(B1) of the unijunction, as shown in 
Fig. 2A. 

The B2 -B1 element consists of a 
n -type silicon bar containing electrons 
as the majority carriers. Since the total 
resistance of the bar from base to base 
will range from 4700 to 9100 ohms for 
the 2N2646, a voltage gradient, as 
shown in Fig. 2B exists from the base 2 
end of the bar to the base 1 end. The 
emitter, which is connected to the bar 
at a point approximately midway be- 
tween B1 and B2, but somewhat closer 
to B2, will increase in voltage toward 
point "A" as capacitor C3 charges. 

Since the emitter element of the uni- 
junction transistor consists of an alum- 
inum wire, a p -n junction is thus formed 
between this aluminum emitter wire and 
the silicon bar. 

As the emitter voltage continues to 
increase with the charging of C3, the 
"emitter peak point" will be reached, a 
point at which the unijunction will fire 
and cause conduction to occur between 
the emitter and base 1. Conduction is 
established by positive "holes" being in- 
jected from the p -type emitter into the 
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n -type silicon bar and coming under the influence of the 
electric field that exists between base 2 and base 1. 

As the emitter current increases, the emitter -to -base 1 volt- 
age decreases and a negative- resistance characteristic is ob- 
served between the emitter and base 1. Placing a resistor in 
the base -1 lead to ground, as shown in Fig. 1, results in a 
positive -going voltage pulse appearing at base 1. The pulse 
frequency depends on the R1 -C3 time constant, the supply 
voltage, and the characteristics of the unijunction. By select- 
ing the proper RC time constant and replacing R2 by a loud- 
speaker, the current pulses will be sufficient to drive the 
speaker and produce a harmonically rich audio tone. 

Sufficient r.f. power must be coupled from the transmitter 
to supply at least 1.5 volts to point "A" and possibly slightly 

CI DI + POINT ' A 

220 yyf 

R.F. PICKUP 
COIL (TIGHTL 
COUPLED) 

IN4009 

RFC' C2 

2.5mhY01 
f. . 

C3 

.47yí. 2N2646 
2N2840 

SPEAKER 

TO BI 

Fig. 1. The r.f.- powered 
c.w. monitor can be link - 
coupled to a transmitter 
and can use any of the 
output circuits shown. 

PHONES 

PHONES 

CLOSED CIRCUIT 
PHONE JACK 

Fig. 2. Dur:n., ration, an electric field is set up along the silicon 
bar (Al and a voilage gradient exists between B2 and BI (B). When emitter 
peak voltage point is reached, conduction occurs between emitter and B1. 
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TOP PERFORMANCE AT ROCK -BOTTOM COST 
With money -saving RCA Electronic Instrument Kits 

,eR5,n,;r,Y Ar VP1M 

RCA WV -76A (K) 
HIGH SENSITIVITY AC VTVM KIT 
Measures AC Voltages .0002 -Volt to 500 Volts 

Doubles as a Preamplifier 

An exceptional two -way kit value! As a high sensitivity AC VTJM the new RCA WV -76A 
measures AC voltages from 10 mv to 130 v full -scale in rive overlapping ranges; 
special "low -cap" switch on probe extends upper range limit to 500 v. As a flat- 
response preamplifier, it provides a 38 db maximum gair of the 10 mv range_ 

is Flat frequency response ± 1 db from 10 cps to 1.5 Mc with probe on " direct"; 
and from 10 cps to 500 kc with probe switched to "low -cap." 

High input impedance for accurate measurements in circuits sensitive to loading. 

Easy -to -use, direct -reading decibel sfxles. 
Pre -assembled shielded probe and cable, all -metal case Eliminate stray piclup. 
Large power -supply filter minimizes hum. 

Compact, lightweight, portable. 

Kit price: only $57.95* Factory -wired and calibrated: $79.95* 

. ._ _ . 
RCA WV -98C (K) 

SENIOR VOLTOHMYST KIT 

Specia, 0.5 -volt DC range for tran- 
sistor circuits. Measures: AC voltages 
0.2 to 4200 peak to peak - including 
complex waves -and 0.1 to 1500 rms; 
DC voltages 0.01 to 1500: Resistances 
0.2 ohm to 1,000 megohms. Pre -as- 
sembled, AC /DC -OHMS probe. Big 61/2" 
meter. AC, DC accuracy: -±-3% FS. 

Kit: $57.95* Factory Wired: $79.50* 

RCA W6 -307B (K) TV BIAS SJPPLY KIT 
Three separate DC output voltages 
each adjustable from 0 to 15 volts 
provide bias voltages for aligning RF, 
IF and other circuits of color and black - 
and -w iite TV receivers. Kit: 511.95* 

*User price (optional) 

RCA WV -77E (K) VOLTOHMYSTw KIT 
Separate 1.5-volt rms and 4 -volt peak - 
to -peak scales for accurate low AC 
measurements. Measures AC and DC 
voltages to 1500 volts, resistances 
from 0.2 ohm to 1,000 megohms. Ultra - 
slim probes, long flexible leads. 

Kit: $29.95* Factory Wired: 543.95* 

See them all at your 

Authorized RCA 
Electronic Instrument 

Distributor 

For specifications and technical 

data on individual kits, write 
Commercial Engineering, Section 

D -41 -W RCA Electronic Compo- 

nents and Devices, Harrison, N.J. 

RCA WV -38A (K) 
VOLT -OHM -MILLIAMMETER KIT 

Accurately measures AC and DC volts, 
ohms, DC current, and decibels. Spe- 
cial 0.25 -volt and 1.0 -volt DO ranges. 
51/4" meter in plastic case -no glass 
to crack or shatter. Jacks located below 
switches to keep leads out of the way. 
Spring clips on handle to hold leads. 

Kit: 529.95* Factory Wired: $43.95* 

RCA WE-93A (K) TRANSISTOR -RADIO 
DYNAMIC DEMONSTRATOR KIT 

Working six -transistor radio on color - 
coded panel board for instructional 
and demonstration purposes. Remov- 
able components. Includes 304 -page 
RCA transistor manual containing de- 
tailed data on 373 semiconductor de- 
vices, representative transistor cir- 
cuits, basic theory. Kit: $39.95* 

RCA We -33A (K) PORTABLE 'SCOPE KIT 

For trcuble -shooting B &W and color TV, 
radio, hi -fi, tape recorders. Exceptional 
gain and bandwidth (response to 5.5 
Mc) for toughest jobs. Scaled graph 
screen and internal calibrating volt- 
age source for direct reading of peak,. 
to -peak voltage. Supplied with direct/ 
low -carp shielded cable. 

Kit: 579.95* Factory Wired: 5129.95* 

RCA WE -95A (K) VOLT- OHMMILLII - 

METER DYNAMIC DEMONSTRATOR K T 

A functional, accurate V -O -M laid out 
on panel board for instruction and 
demonstration. Each basic circuit sep- 
arately color coded. Measures AC volts, 
DC volts, DC current and ohms. One 
of the most useful test instruments in 
electronics. Kit: $37.95* 
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In these times.. 
every man needs the tremendous coverage, 
engineered precision, and incomparable 
reliability of a hallicrafters. 

S -118 
Short Wave /AM 

Communications Receiver 
495 kc. - 31 Mc. 
plus 185.420 kc. 

$99.95 

What you can hear: English- language news throughout the 
world Hundreds of foreign stations Radio amateurs 
Marine and aviation communications Local broadcast and 
Conelrad Citizens band Military channels Voice of America 

Foreign languages WWV international time reports 
Continuous aviation weather Civil and emergency frequencies 

Features for best reception: Electrical bandspread for ultra -fine 
tuning BFO for code reception Automatic Noise Limiter 
Slide -rule dial with logging scale headphone jack tuner 
output jack for use with existing audio system Socket 
for emergency or portable use on DC. 

F 3r 64.08, miniature 

tool, "Guide to Short 

Wave Listening" 
send 

caler brochure, 

;5c to Dept. 14 -D 

hafficraliers 
Dept. 14.D, 5th & Kostner Aves., Chicago 24, III. 

... where the new ideas in communications are born. 

New SX -122 general cover. 
age receiver, $295.00. Dual 
conversion on all bands. Con- 
tinuous coverage, AM thru 34 
Mc. Electrical bandspread, 
calibrated for amateur bands. 
Superior stability and sensi- 
tivity. Antenna trimmer. 
Three steps of selectivity. 

Export: Hallicrafters, International Div. Canada: Gould 
CIRCLE NO. 147 ON 

'i3717f i.{ 

e 9!.tk,a,è 

SX -110 Communications Re- 
ceiver $169.95 Four bands: 
AM plus 1.6 - 34 Mc. short 
wave Electrical band - 
spread Dial calibrated for 
amateur bands Antenna 
trimmer, "S" meter Crys- 
tal filter, BFO, ANL 7 
tubes plus rectifier. 

Sales Co., Montreal. P.O. 
READER SERVICE PAGE 

Mpati 
9990wfa ., 

Ere( Packet Flashlight 

s POWER TRANSISTORS 99 a 

:tFlERAt REPCACfMENT 

POWER 
TRANSISTORS 

64 

GENERAL REPLACEMENTS 
FOR 71 ENTERTAINMENT 

TYPE TRANSISTORS. 

FREE FLASHLIGHT 
WITH PACK 

OF 5 

As/c your Electronic Parts Distributor for 
Model No. 99 POWER -5 

WORKMAN 
SARASOTA T,. iU PRODUCTS INC 

CIRCLE NO. 136 ON READER SERVICE PAGE 

more depending on the characteristics 
of the particular unijunction used. Audio 
output from either a loudspeaker, head- 
phones, or a combination of both, may 
be used as shown in Fig. 1. Output will 
be adequate for most C.W. operation and, 
in most cases, too loud. Initial adjust- 
ment is made by placing a two - or three - 
turn pickup coil, 1" to 2" in diameter, 
close. to the transmitter tank. A tone will 
be heard from the speaker. If no tone 
is produced, adjust R1 to be sure that 
the emitter is not shorted to B2 which 
will occur when the potentiometer rotor 
is adjusted to the extreme B2 end. Be- 
cause of the low voltages and currents 
involved, a limiting resistor is not used 

UN IJUNCTION 
MONITOR 

FIRST 
R.F. AMPLIFIER 
(MUTED STAGE) 

IN4009 
+ 

:00 

MUTING 
LEVEL 

I I (SPEAKER f{VI 
.22 Nf. 

RECEIVER 
SENSITIVITY 

CONTROL 

Fig. 3. Rectified positive -going pulses 
can be used to mute the receiver's r.f. 
stage during transmitter key -down time. 

150 
47 pf. 

10K 

but can be installed if desired. If still 
no tone is produced, tighter r.f. coupling 
is required. 

An alternative coupling method which 
gives good results eliminates the pickup 
link coil and connects capacitor Cl di- 
rectly to the transmitter tank. Capacitor 
voltage rating should be great enough 
to prevent breakdown. In either case, 
the monitor can be permanently in- 
stalled to operate on all bands from 160 
meters to 6 meters with no battery 
changes or other circuit changes being 
required. 

Once a particular tone has been de- 
cided on, and the monitor will not be 
moved with respect to the transmitter, 
R1 can then be replaced with a fixed 
resistor. 

A less obvious feature of this simple 
c.w. monitor is shown in Fig. 3. By feed- 
ing the rectified positive pulses that ap- 
pear at B1 during "key- down" conditions 
to the cathode of the receivers r.f. stage, 
receiver muting can be accomplished. 
Muting level is set by adjustment of the 
potentiometer during key -down condi- 
tions. 

REFERENCES 

1. Stasior, R. A.; "How to Use the Unijunction 
Transistor." Automatic Control, February 1957 

2. Garner, L. E., Jr.; "Using the Unijunction," Ra- 
dio- Electronics, July 1957 

3. Sylvan. T. P.; "Applications of Unijunction 
Transistor Relaxation Oscillator," Electronic 
Equipment Engineering, May. 1958 

4. "Unijunction Transistor Circuits," G -E Tran- 
sistor Manual, Sixth Edition. 
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SYLVANIA °?WMS CHECK MK_ 

he's ready to write you the checks 

on your choice of over 400 valuable prizes 

It's "Dealer's Choice" right now at your par- 
ticipating Sylvania Distributor. Ask him how 
you can get "Dealer's Choice" checks with 
your purchase of Sylvania receiving tubes. 
With your first purchase pick up your copy 
of the "Val -U -Buy" catalog. It's filled with 
473 wonderful prizes. Then pick the gift 
that's right for you...the one that satisfies a 

personal need or will surprise someone in the 

family. Choose from a wide assortment of 
tools, power equipment, housewares, hobby 
and sports items -even a fabulous mink 
stole. Every item is valued right. So you win 
twice. When you buy quality Sylvania tubes. 
And again when you redeem your "Dealer's 
Choice" checks. It's another reason why we 
say you get Product Plus from your Sylvania 
Distributor. 

SYLVANIA 
GENERAIf TELEPHONE'ELECTRONICS 

April, 1964 65 
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Why Fred got a better job ... 
I laughed when Fred Williams, my old high school 
buddy and fellow worker, told me he was taking a 
Cleveland Institute Home Study course in electronics. 
But when our boss made him Senior Electronic Tech- 
nician, it made me stop and think. Sure I'm glad 
Fred got the break ... but why him ... and not me? 
What's he got that I don't. There was only one 
answer ... his Cleveland Institute Diploma and his 
First Class FCC License! 

After congratulating Fred on his promotion, I 
asked him what gives. "I'm going to turn $15 into 
$15,000," he said. "My tuition at CIeveland Institute 
was only $15 a month. But, my new job pays me 
$15 a week more . _ . that's $780 more a year! In 

twenty years ... even if I don't get another penny 
increase . . . I will have earned $15,600 more! It's 
that simple. I have a plan ... and it works!" 

What a return on his investment! Fred should have 
been elected most likely to succeed ... he's on the 
right track. So am I now. I sent for my three free 
books a couple of months ago, and I'm well on my 
way to Fred's level. How about you? Will you be 
ready like Fred was when opportunity knocks? Take 
my advice and carefully read the important infor- 
mation on the opposite page. Then check your area 
of most interest on the postage -free reply card and 
drop it in the mail today. Find out how you can 
move up in electronics too. 
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How You Can Succeed In Electronics 
.. Select Your Future From Five Career Programs 

The "right" course for your career 
Cleveland Institute offers not one, but five different 
and up -to -date Electronics Home Study Programs. 
Look them over. Pick the one that is "right" for you. 
Then mark your selection on the reply card and send it 
to us. In a few days you will have complete details .. 
without obligation. 

1. Electronics 
Technology 
A comprehensive program 
covering Automation, Com- 
munications, Computers, In- 
dustrial Controls, Television, 
Transistors, and preparation 
for a 1st Class FCC License. 

2. First Class 
FCC License 
If you want a 1st Class FCC 
ticket quickly, this stream- 
lined program will do the 
trick and enable you to main- 
tain and service all types of 
transmitting equipment. 

3. Broadcast 
Engineering 
Here's an excellent studio 
engineering program which 
will get you a 1st Class FCC 
License and teach you all 
about Program Transmission 
and Broadcast Transmitters. 

4. Electronic 
Communications 
Mobile Radio, Microwave, 
and 2nd Class FCC prepara- 
tion are just a few of the 
topics covered in this "com- 
pact" program . . . Carrier 
Telephony too, if you so 
desire. 

5. Industrial Electronics 
& Automation 
This exciting program in- 
cludes many important sub- 
jects such as Computers, 
Electronic Heating and 
Welding, Industrial Controls, 
Servomechanisms, and Solid 
State Devices. 

Cleveland 
April, 1964 

An FCC License ... or your money back! 

In addition to providing you with comprehensive train- 
ing in the area indicated, programs 1, 2, 3, and 4 will 

prepare you for a Commercial FCC License. In fact, 
we're so certain of their effectiveness, we make this 
exclusive offer: 

The training programs described will prepare you 
for the FCC License specified. Should you fail to 
pass the FCC examination after completing the 
course, we will refund all tuition payments. You 
get an FCC License ... or your money back! 

Cleveland Institute's new "Check -Point Plan" 

helps you learn faster and better 
Cleveland Institute uses the new programmed learning 
approach. This "Check -Point Plan" presents facts and 
concepts in small, easy -to- understand bits . . . rein- 
forces them with clear explanations and examples. 
Students learn more thoroughly and faster through 
this modern, simplified method. You too will absorb . 

retain ... advance at your own pace. 

Job placement service ... another CIE extra 

to help you get ahead in electronics 
Once enrolled with CIE, you will get a bi- monthly 
listing of the many high -paying interesting jobs avail- 
able with top companies throughout the country. Many 
Cleveland Institute students and graduates hold such 
jobs with leading companies like these: American Air- 
lines, American Telephone and Telegraph, General 
Electric, General Telephone and Electronics, IBM, 
Motorola, North American Aviation, New York Cen- 
tral Railroad, Raytheon, RCA and Westinghouse. 

Electronics is a fast moving, dynamic industry 

...Cleveland Institute keeps you current 
The Electron Bulletin is C1E's bi- monthly digest of new 
developments in the world's fastest growing industry. 
As a CIE student, you will get a free copy throughout 
your training to keep you up -to -date on Masers, Lasers, 
Solid State Devices, and other new inventions. 

Full accreditation ... your assurance of 

competence and integrity 
Cleveland institute of Electronics is accredited by the 
Accrediting Commission of the National Home Study 
Council. You can be assured of competent electronics 
training by a staff of skilled electronics instructors. 

Your Future In Electronics Is 

Up To You. Make It A Brighter One. 
Mail Reply Card Today. 

Institute of Electronics 
Dept. EW -88, 1776 E. 17th St., Cleveland 14, Ohio 
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Get the most 
out of your 

scope ... read 

by Rufus P. Turner 

Owning an oscilloscope and getting its full po- 
tential are two different things. This up -to -date 
guidebook consisting of two volumes makes 
your investment in your scope really pay off. 
If you're about to buy a scope, it gives you a 
greater familiarity with its operation and helps 
you select the type of scope best suited to your 
needs. 
This practical Rider book avoids electronic fun- 
damentals and theories except where a brief 
digest is essential to understanding an applica- 
tion. To make scope operation completely un- 
derstandable, technical jargon is kept to a mini- 
mum and skeleton circuits and block diagrams 
are used instead of detailed circuits. Step -by- 
step directions with illustrations make the vari- 
ous tests and measurements completely under- 
standable. 
VOLUME I explains applications of oscilloscopes 
particularly of interest to general technicians. 
radio operators and hobbyists. To get off to a 
good start towards understanding your scope, 
the initial chapters describe the operating prin- 
ciples, structure and characteristics of the in- 
strument. Then follows valuable step -by -step 
directions for tests and measurements. These in- 
clude tests of a general nature (current. voltage. 
frequency, phase) and specialized applications 
(amplifier. receiver. and transmitter testing) . 

VOLUME sr considers the applications of the scope 
in industrial and scientific application. It gives 
unusually clear guidance in using the scope for 
specific tests and measurements covering such 
areas as measuring physical quantities (vibra- 
tion. noise, acceleration. etc.): checking com- 
ponents (electronic and electrical): and check- 
ing performance of electronic and nonelectronic 
devices (from electrical generators to cameras 
and gas engines). While most of the tests de- 
scribed require relatively simple scopes. some 
require oscilloscopes having special features. 
Thus you have an excellent guide to the type of 
scope you will need for your work. 
Next to your probes, this book can help get 
more out of your scope than anything else. 
#339 2 vols. paper. $5.90; #339 -H cloth, $6.95. 

Also New ... 
UNDERSTANDING DIGITAL COMPUTERS by Ronald 
M. Benrey- Excellent first step if you want to 
get to know your way around digital computers 
and understand their operation. X319 paper. 
$3.75; #319 -H cloth. $5.45. 

Available at parts distributors, 
or use coupon to order. 

MI MI 10 -DAY FREE EXAMINATION 
JOHN F. RIDER PUBLISHER, INC. 

Div. of Hayden Publishing Inc. 
116 West 14th Street, New York, N.Y. 10011 I 

1 

1 

Please send ( 1 copies for free 10 -day exami- 
nation. Within 10 days of receipt, I shall remit 
payment plus postage or return books without 
obligation. 

Practical Oscilloscope Handbook 

2 volumes - paper $5.90 cloth $6.95 

Understanding Digital Computers 

paper $3.75 r, cloth $5.45 

Payment enclosed. We pay postage. 

D Free 1964 catalog of RIDER BOOKS. MMMII- _____\ 
CIRCLE NO. 127 ON READER SERVICE PAGE 
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RADIO 

TV NEWS 

IvITH the great increase in imported 
small- screen, all- transistor TV sets, 

a number of people have been wonder- 
ing about the appearance of an all -tran- 
sistor, large- screen American TV set. At 
present, either germanium or silicon 
transistors are capable of producing a 
TV set competitive with the tube ver- 
sion in terms of sensitivity. However, 
the relative price between transistors 
and tubes is holding back the introduc- 
tion of such large -screen TV sets. 

Another problem the industry faces is 
what type of semiconductors to use. Will 
they be silicon, germanium, a combina- 
tion of both, and which device can best 
be used in a particular circuit? These 
are among the decisions the electronics 
industry must make if the large- screen 
TV set is to come. 

Although silicon transistors are slight- 
ly more expensive than germanium, it is 
hoped that new manufacturing tech- 
niques will make them competitive. The 
price differential is a function of manu- 
facturing techniques. Whereas germa- 
nium mesas are basically made by a 
three -step process, silicon requires be- 
tween 10 and 20 steps. 

Germanium is a better performer and 
has less noise at the higher frequencies, 
silicon devices can withstand higher 
temperatures with less noise, have 
higher dissipation, and have less leakage 
current and better current gain. Silicon 
devices also pack more power into the 
same size package. 

Many 1934 TV sets are using germa- 
nium transistors as the local oscillator in 
the u.h.f. tuner. Tests have shown that 
presently available silicon planar tran- 
sistors are rapidly approaching the 
power gain and noise figure obtainable 
with germanium. 

Once transistor types are established 
and semiconductor manufacturers are 
geared to the demand, then we shall see 
the introduction of the mass- produced, 
large -screen, all- transistor TV set. 

Infrared Troubleshooting 
Air Force electronics researchers have 

added a new tool to the industry with 
the development of an infrared tech- 
nique for detecting faulty components. 

Laboratory studies have shown that 

components about to fail undergo mi- 
nute heat changes and that changes 
greater than the .5 °C that were pre- 
dicted, were also detectable. 

However, a general search for hot 
spots is not sufficient for maximum fault 
isolation. Temperature difference (com- 
ponent temperature minus ambient tem- 
perature) is the important factor. 

The report suggests that infrared pat- 
tern recognition techniques look promis- 
ing for failure prediction as a supplement 
to other, more conventional, checkout 
procedures. 

Macro Amplifiers 
During the past several years, the 

trend in electronic circuits has been to- 
ward the ever -smaller device and we 
have been able to shrink just about every 
electronic device to almost a fraction 
of its previous size. 

However, in at least one case, the 
shrinking process has been reversed and 
the proposed amplification system has 
grown not only out of the laboratory, but 
literally out of this world, in fact, out 
of the solar system. 

Ill a recent report to the American 
Physical Society, Dr. Fred. Johnson, a 
physicist with Electro- Optical Systems, 
inc., has proposed a method of using 
laser technology to seek out possible 
signals transmitted by intellirett beings 
on other star systems. He has found that 
many nebulae (about 400 so far) exhibit 
the necessary conditions for laser -type 
amplification. Dr. Johnson proposes that 
we listen on 4686 angstroms (the helium 
wavelength) as helium and hydrogen are 
the most abundant elements in the uni- 
verse. 

As an example of this communication 
system, beings on a planet 3000 light 
years away could send their modulated 
signals to a nearby nebula for amplifica- 
tion. Present computation shows a max- 
imum nebula amplification gain of 50 
db and a minimum gain of minus one 
decibel. 

This would have to be a long -term 
project as it would take 6000 years for 
a round -trip message. It is quite pos- 
sible that either or both technological 
societies could cease to exist while the 
message is in transit. 
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Created by the hand of experience 

Built to meet the exacting requirements of your type of service 

A forest fire out of control ... a police or ambulance 
emergency call ... an aircraft flying through a storm ... 
a railway engineer requesting an alternate track from 
the dispatcher... a distress signal from a small power 
boat... 

These are situations where failure in communications 
may be disastrous. Such critical situations call for RCA 
mobile type power tubes. 

These extra- rugged types are built expressly to meet 
the demands of mobile communications. Improved de- 

sign, strong electrode structures, the use of special 
materials, close- tolerance production methods, and rig- 
orous testing all work together to assure maximum 

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON,N.J. 

The Most Trusted Name in Electronics 

reliability under severe environmental conditions. 
Every RCA mobile power tube is a product of nearly 

four decades of electron tube pioneering and leadership, 
and reflects the total research, design and manufactur- 
ing capability of the world's most 
broadly -based electronics organi- 
zation ...RCA. 
FOR A COMPLETE LIST OF TYPES AVAILABLE, 

with specifications and suggested 
applications, pick up a copy of the 
RCA Power Tubes Catalog (PG- 
101F) at your authorized RCA In- 
dustrial Tube Distributor. 

)1tllt11' IK. 

AVAILABLE THROUGH YOUR AUTHORIZED RCA INDUSTRIAL TUBE DISTRIBUTOR 

FOR NAME AND ADDRESS OF YOUR LOCAL DISTRIBUTOR WRITE OR CALL YOU'', 

NEAREST RCA DISTRIBUTOR PRODUCTS SALES OFFICE -NEW YORK, NEW YORK: 

36 W. 49th St., MU 9 -7200; NEEDHAM HEIGHTS 94, MASS.: 80 "A" St., HI 4 -8480; 

WASHINGTON 6, D. C.: 1725 "K" St., N.W., FE 7 -8500; ATLANTA, GA.: 134 Peach- 

tree St., N.W., JA 4 -7703; CLEVELAND, OHIO: 1621 Euclid Ave., CH 1 -3450; 

CHICAGO, ILL.: Merchandise Mart, 467 -5900; DALLAS 7, TEXAS: 7901 Carpenter 

Freeway, MElrose 1- 3050, KANSAS CITY 14, MO.: 7711 State Line, EMerson 1 -6462; 

LOS ANGELES 22, CALIFORNIA: 6801 East Wash'ngton Blvd., RAymond 3 -8361. 
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TEST 
EQUIPMENT 
PRODUCT REPORT 

B & K Model 445 CRT Tester -Rejuvenator 
For copy of manufacturer's brochure, circle .An. 45 on coupon (page 15). 

THE most expensive component in a 
TV receiver is its picture tube. So 

it seems natural that the first question 
asked of the TV service technician is, 
"Is my picture tube okay ?" The B&K 
Model 445 CRT tester -rejuvenator is 
designed not only to answer this ques- 
tion but also to restore life to many 
failing picture tubes. This rejuvenation 
process is not 100 percent sure and 
there is some risk involved, but in most 
cases, if this is explained to the set 
owner, he is willing to have the tech- 
nician make the attempt rather than 
buy a new tube. 

Three basic tests are employed to 
check the quality of a picture tube. First, 
inter- element leakage and element con- 
tinuity are checked using an unusual 
triple neon -lamp display. These lamps 
are in the grid 1, grid 2, and heater cir- 
cuits of the tube being tested. Second, 
the picture -tube emission is checked 
with d.c. voltages applied to the above 
grids. Indication of emission is on a 
meter which has both "good -bad" and 
microampere calibrations. The third test 
evaluates the cut -off characteristics of 
the gun. 

The rejuvenate function of the Model 
445 has three steps. In each of these 
a high d.c. potential is applied between 
grid 1 and cathode of the tube under 
test in an effort to strip surface impuri- 
ties from the cathode and restore its 
emission. In the last two steps of the 
rejuvenate function, somewhat elevated 
heater voltages are used in an attempt 
72 

to restore emission. There is no precise 
way of knowing which of the three steps 
to use or how long the restored tube will 
retain its increased emission. It is wise 
to start in the "Low" position, then 
check for increased emission. If no effect 
is noted, the "Med" and "Hi" rejuvenate 
steps can be tried. 

A second facility for repairing a pic- 
ture tube is the ability of the instrument 
to remove grid -to- cathode shorts. This 
is done by application of a high d.c. 
potential between the shorted or leaky 
elements. The material causing the short 
or leakage is frequently burned away 
when this is done. The heater circuit is 
opened during this particular testing 
procedure. 

The model 445 tests and rejuvenates 
just about all currently used picture 
tubes at their correct heater voltage, 
from 1 to 12 volts. This includes tubes 
with high grid -2 voltage and those with 
grid -2 voltages as low as 30 volts. The 
110 -degree tubes and the new 19 -inch 
and 23 -inch tubes can also be checked. 
Color picture tubes, including the 23- 
inch, 90- degree 23BG22, are checked by 
applying test voltages to each of the 
three guns separately. 

Test sockets are included for all stand- 
ard and 110- degree tubes and there are 
two sockets for color tubes. 

The instrument is readily portable so 
that tubes can be checked in the set 
owner's home. The leatherette -covered 
carrying case measures 14" by 8" by 
4%", and space is provided for the test 
cables and extra adapter sockets. Price 
of the unit is $74.95. 

Scientific Columbus MMA -1 
Gaussmeter Adapter 

For copy of manufacturer's brochure, 
circle No. 46 on coupon (page 15). 

AN adapter unit that converts any d.c. 
v.t.v.m. to a gaussmeter is avail- 

able from Scientific Columbus, Inc. The 
Model MMA -1 gaussmeter adapter 
measures magnetic induction and fur- 
nishes a d.c. output voltage proportional 
to the magnetic field. The d.c. ontnut 
from the adapter can be measured with 

a high -impedance v.t.v.m. capable of 
measuring in the millivolt range. 

The gaussmeter adapter utilizes a 
Hall generator to sense the magnetic 
field. When a control current is flowing 
through the Hall generator and a mag- 
netic field (at right angles to the cur- 
rent flow) passes through the Hall 
generator, a voltage proportional to the 
product of the current and the magnetic 
field is generated across the device. If 
the control current through the device 
is constant, this generated voltage is then 
proportional to the magnitude of the 
magnetic field. 

The adapter utilizes a constant -cur- 
rent power supply to drive the Hall 
generator. The constant- current supply 
is required because of the magnetore- 
sistive properties of the Hall generator. 
This property causes an increase in the 
resistance of the Hall generator when 
subjected to magnetic fields. As the mag- 
netic field increases, the input resistance 
of the Hall generator increases. Hence, 

the need for a power source that supplies 
constant current rather than constant 
voltage. The power supply operates 
from 117 v.a.c. 

A Hall generator, when not in a mag- 
netic field, may be considered a resist- 
ance bridge. If the bridge is balanced, 
there is no voltage generated across the 
output arms of the bridge when the 
bridge is excited. Unbalance, however, 
creates a voltage. Most practical Hall 
generators represent an unbalanced 
bridge due to a physical misalignment 
of the Hall leads. This is corrected by 
connecting an external resistance net- 
work to bring the bridge into balance. 
The MMA -1 adapter utilizes such a tech- 
nique to correct for misalignment, or as 
it is also called, to produce zero field 
voltage. ( See diagram.) 

The complete gaussmeter adapter, 
therefore, consists of a Hall -effect sensor, 
a constant -current source, and a zero- 

HALL r. 
GENERATORI 
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CONTROL 
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RI R4 *R2 R3 R CORRECTS UNBALANCE 
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CRYSTAL CONTROLLED CHANNELS 

THE NEW EXECUTIVE 750 
Discover new operating performance with 

International's Executive 750 citizens band 

transceiver. Turn the illuminated Channel 
Selector dial ... transmit and receive on any 

one of 23 crystal controlled channels. 

Set the HI -LO switch in the LO position ... 
dial Channel 1 through 12. In the HI position 
... dial Channel 13 through 23. 

The Remote Console, installed under the 
auto dash, gives you complete remote opera- 

tion. It turns the set (in the trunk) on or off, 

adjusts speaker volume and squelch at the 
desired threshold. 

The Executive 750 is complete with crystals, 
external 4" speaker with cabinet, mounting 
rack for Remote Console, trunk mounting rack 
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for set, push -to -talk microphone, DC power 

cable, plus all necessary connecting cables. 

International takes pride in introducing 
the Executive 750 ... engineered for mobile 

operation ... 23 crystal controlled channels 
... operates on 6 vdc, 12 vdc, or 115 vac. 

Available at your International dealer .... $229.00 

WRITE TODAY FOR OUR 1964 CATALOG. 

IN IFIVINI ATIONAL 
CRYSTAL MANUFACTURING CO., INC. 

18 NORTH LEE OKLAHOMA CITY, OKLA. 

CIRCLE NO. 118 ON READER SERVICE PAGE 73 
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RISPJ 
STEVENS 
Applauds the "Better, 
Clearer, More Natural 
Recording Quality" of 

Model 74/3 speed4 track 
Complete Stereo 
Music System 
And so will you! Just check these out- 
standing features: 

Frequency Response: 71/2 I.P.S., ± 2DB 3046000 
c; 33/4 I.P.S., ± 2 DB, 40- 10000c; 17/8 I.P.S., 
± 2 DB, 55- 5000c. Wow & Flutter: .15%-71/2 I.P.S. 
.2%-33/4 I.P.S.; .3% -17/8 I.P.S.. Signal to Noise 
Ratio: at least 55 DB. Crosstalk Rejection: better 
than 60 DB. Precision laminated heads; 19 KC 

filter for recording FM multiplex; 4 pole asynchro- 
nous motor; Lowest tape tension; Two matched 7" 
x 4" speakers; Two Power amplifiers; Pause con- 
trol; Electronic eye record level indicators; Free 
position tape thread. 

Tandberg is rated the ber one 
quality choice by everyone. 

ONE YEAR GUARANTEE 
AT FRANCHISED DEALERS 
°V IA' $449.50 

RTandbervF AMERICA, INC., 

P.O. Box 171, 8 Third Avenue, Pelham, N. Y. 

CIRCLE NO. 148 ON READER SERVICE PAGE 
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adjustment network. The output of the 
adapter is adjusted to yield 10 mv. per 
kilogauss. The Hall sensor is thin 
(0.014 ") so that the magnetic field in 
a narrow air gap may be measured. 

The advantage of this gaussmeter 
adapter is that it provides a relatively 
inexpensive way of measuring d.c. mag- 
netic fields. The expensive circuitry and 
range switching are in the v.t.v.m. rather 
than in the gaussmeter adapter. Price of 
the adapter unit is $69. 

Hewlett- Packard 214A 
Pulse Generator 

For copy of manufacturers brochure, 
circle No. 47 on coupon (page 15) . 

HEWLETT- Packard's Model 214A 
pulse generator is a general -pur- 

pose instrument capable of producing 
high - power, fast -rise pulses at pulse 
repetition rates up to 1 mc. 

There are many uses for such an in- 
strument. The wide range of pulse 
amplitudes, pulse widths, and pulse rep- 
etition rates make it valuable as a test - 
signal generator for a wide variety of 
digital circuits or other systems using 
pulsed signals. The generator is also use- 
ful for testing various components, the 
high -current capabilities being partic- 
ularly applicable to testing magnetic 
cores, high -power semiconductor de- 
vices, or the operating time of fast re- 
lays. The high -voltage capabilities are 
well adapted to testing power tubes and 
the ionization and de- ionization time of 
gaseous devices, such as neon bulbs or 
thyratrons. The 214A is also useful for 
testing high -power pulse modulators and 
power amplifiers. At the same time, the 
flexibility of the instrument makes it 

- + 
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DELAYED TIMING PULSE 

GATE 

attractive for tests requiring low -power 
pulses. 

The output pulses are generated by 
a pair of parallel- connected high -per- 
veance pentodes, originally intended for 
TV horizontal- deflection service. These 
tubes were selected because of their 
ability to supply considerable current 
at relatively low plate voltages (as much 
as 1 amp each with plate voltages as 
low as 100 volts) . The power tubes are 
part of a bistable circuit (see block dia- 
gram) that is turned on by a fast -rising 
drive pulse and turned off again by a 
similar pulse of opposite polarity. Pulse 
width is therefore determined by the 
controllable time difference between the 
two trigger pulses. 

Either positive - or negative -going 
pulses are obtained by passing the out- 
put pulse through a bifilar -wound trans- 
former which consists of a coaxial cable 
wound on a large ferrite core. A revers- 
ing switch at the output connector 
grounds the shield of the transformer 
cable in one position so that the center 
conductor supplies negative -going pulses 
from the plates of the tubes to the out- 
put connector. In the other position, the 
switch grounds the center conductor, 
and the shield then supplies positive - 
going pulses to the output connector. 
The transformer inductance isolates the 
distributed capacitance of the output 
stage from the output connector so that 
there is no degradation of pulse shape 
when this is done. Of particular impor- 
tance is the fact that the pulse baseline 
is clamped to ground for either polarity 
output pulse. The baseline does not 
shift regardless of pulse width, ampli- 
tude, or repetition rate. 

A 50 -ohm power resistor serves as 
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the plate load on all amplitude ranges 
from 50 volts down. This resistor acts 
as an internal termination to absorb any 
pulse reflections returning from imped- 
ance mismatches in the external cable 
system. This is an important feature in 
instruments that develop fast- rising 
pulses since the reflections would be re- 
flected again if the generator did not 
have a matched source impedance. 

In addition to the main output pulse, 
the instrument also supplies a trigger 
pulse for operating an oscilloscope. As 

shown in the diagram, this is either 
triggered directly by the timing pulses, 
or triggered by a delay circuit. This ar- 
rangement enables the trigger pulse to 
be placed in advance of or following 
the main pulse throughout a range of 
+ 10 to - 10 millisecond. 

The delay circuit may be switched 
to trigger the main pulse circuits a sec- 
ond time to obtain the double -pulse 
mode. The double -pulse feature is use- 
ful for checking the resolution of count- 
ing circuits. 

The 214A pulse generator is pack- 
aged in the company's modular enclo- 
sure. Price is $875, FOB factory. 

PRIVATE TV SOUND 
PRIVATE TV sound that can be heard 

over a conventional AM radio placed 
at your side, with volume controlled by 
the AM set, is provided by the "Mobil - 
Sound" system used in some of the latest 
model Westinghouse TV sets. 

Capacitor Cl acts as an r.f. bypass at 
the base of the transistor, L1 suppresses 
harmonics that could cause tweet inter- 

AUDIO 
INPUT 

33K 

33K r, .Olpf. 

e20n 

C2 f 5pf. 

ference, C2 drops the bass level slightly 
to compensate for the small loss in treble 
due to Cl, and (.3 equalizes the amount 
of oscillator output over the tuning 
range. Gl tunes the oscillator, including 
the loop antenna, to the desired spot in 
the broadcast brand. 
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FREE BOOKLET 
With 

FACTS & FIGURES 
You can be on the threshold of an 
entirely new income! One of the 
biggest booms nowadays is in 2- 
way mobile -radio communication. 
Every installation is practically a 

guaranteed income for some quali- 
fied serviceman. These stations 
must be kept on the air . . . must 
have FCC -required checks . and 
because they make money for their 
owners, they can afford to pay well 
for service. 
Lampkin Laboratories, Inc., has made 
a study of how other servicemen 
are making money in this business. 
Now they offer the results of this 
study to you - in this FREE book- 
let - so that you can increase your 
income thousands of dollars. Use the 
coupon today! 

Lampkin instruments are used by thousands of mobile -radio engineers! 

LAMPKIN 105 -B FREQUENCY 
METER, RANGE 0.1 TO 175 MC AND 

UP. PRICE $260.00 NET. 

MAIL COUPON TODAY » 
LAMPKIN LABORATORIES, INC. 
MUM Division BRADENTON, FLORIDA 

CIRCLE NO. 122 ON 

LAMPKIN 205-A FM MODULA- 
TION METER. RANGE 25 TO 500 
MC. PRICE $270.00 NET. 

LAMPKIN LABORATORIES, INC. 1 

MFM Division, Bradenton, Florida 
At no obligation to me, please send 

Free booklet Data on Lampkin 
meters 
Name 
Address 
City State 

READER SERVICE PAGE 

. the antenna with as much performance as the 
Laws of Physics allow for a single element, omni- 
directional antenna of a length within the FCC height 
limitations. 
Citizens Band antenna - STYLE 176 - is a unity gain 
antenna compared to a half -wave center fed dipole, 
-the standard of comparison in the Electronics 
Industry Association proposed Standard for Base 

Station Antenna Gain Measurements. 
We make no ambiguous gain claims . . . the per- 
formance of the BIG STICK speaks for itself. Easily 
erected! Just screw top section into base section 
and mount on pipe up to 11'D" diameter. U -bolts 
supplied or mount with any conventional TV mast 

mounts. "Speak Softly and use the BIG STICK" . . - 

you'll be glad you did. 

MECHANICAL 
SPECIFICATIONS 

Construction - exclusive 
Columbia Products filament 
oriented fiberglass with 
chrome plated brass and 
aluminum fittings, 
Wind Velocity rating - 150 
MPH; 90 MPH with 
radial ice. 
Thrust on Tower - 28.6 
lbs. at 100 MPH, 

ELECTRICAL 
SPECIFICATIONS 

Half -wave center fed co- 

axial antenna 
Unity gain compared with 
half -wave dipole 
Impedance - nominal 50 

ohms 
VSWR - less than 1.5 -1 

across the C B bond 

COLUMBIA PRODUCTS COMPANY 
COLUMBIA, SOUTH CAROLINA 

CIRCLE NO. 107 ON READER SERVICE PAGE 75 
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To kit builders who go 

through THICK and THIN 

to get the best .. . 

SEND FOR THE THIN! 
You don't judge a book by its 
cover. Nor by the number of 
pages. If you're looking for 
weight, don't bother with the 
Conar catalog. But if you're 
looking for quality electronic 
kits backed by a no- loopholes 
guarantee, you'll want our careful 
selection of do- it- yourself and 
assembled units. There's some- 
thing for everyone: TV set kits 
to transistor radios, VTVM's to 
scopes, tube testers to tools. For 
years of pleasurable perform- 
ance, for pride in assembly, mail 
coupon. Discover why Conar, a 
division of the National Radio 
Institute, is the fastest growing 
entry in the 
kit and O 

Lam?, equipment 
business. 

MIIIIIMAIL 
IIC®NAR 

DB IC t 
I3939 Wisconsin Ave., Washington 16, D.C. 
IPlease send me your catalog. 

Name 

Address 

1 City 

1 
1 

Zone_3tats I 
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Transistors for Hi -Fi 
(Continued from page 43) 

about double the r.m.s. capabilities of 
the amplifier. In comparison, the instan- 
taneous clipping voltage varies only 
slightly on a solid -state amplifier like the 
"Acoustech I," regardless of the speaker. 
See Table 1. This instantaneous clipping 
voltage is limited only by the voltage 
the power supply of the amplifier is ca- 
pable of delivering. Since the power sup- 
ply of the "Acoustech I," although well 
regulated, does produce a slightly re- 
duced voltage output when heavily 
loaded, the instantaneous clipping volt- 
age falls slightly as the load impedance 
decreases. The better regulated a power 
supply, the more instantaneous power is 
available for playing music. Hence, we 
have a condition which is opposed to the 
IHF music power concept. The IHF 
music -power rating favors an amplifier 
with a poorly regulated power supply 
since the greater the difference between 
r.m.s. and IHF music power, the poorer 
the power -supply regulation. 

Assuming that a speaker's impedance 
remains fairly constant at its rated value, 
a solid -state amplifier, rated at 40 watts 
r.m.s. sine wave per channel, can de- 
liver as much power when playing music 
into a 4 -ohm speaker as can a conven- 
tional tube amplifier rated at approxi- 
mately 200 watts per channel. The abil- 
ity of a transistorized amplifier to deliver 
instantaneous power when playing 
music is not necessarily directly related 
to its r.m.s. sine -wave power capabilities 
at the various impedances. For instance, 
the "Acoustech I" delivers 65 watts per 
channel r.m.s. into an 8 -ohm load and 
40 watts r.m.s. into a 4 -ohm load. 

The previous authors claim solid -state 
amplifiers have poorer power- supply 
regulation. Yet solid -state amplifiers us- 
ually have far better regulation than a 
tube amplifier. The transistorized am- 
plifier can use a high value of capaci- 
tance and a low resistance in comparison 
to the usual tube amplifier's low capaci- 
tance and high resistance. With tube 
amplifiers, operating voltages are much 
higher; hence, very high capacitance fil- 
ters at the required operating voltage 
would be extremely large or many par- 
alleled units would have to be used. 
These amplifiers must use relatively 
higher resistances and lower capaci- 

tances. As a given current is drawn 
through a power supply, the voltage 
drop in the tube unit's power supply 
will be higher due to its higher internal 
resistance. 

The ability of a transformerless solid - 
state amplifier to provide increased peak 
power as speaker impedance is reduced 
is of extreme importance. The signifi- 
cance of the greater instantaneous power 
available with transistorized units is that 
it is extremely difficult to drive them to 
clipping. Since distortion at clipping is 
so much higher than distortion well 
below clipping, would it not be better 
to have an amplifier with even 2% distor- 
tion that rarely, if ever, clipped than one 
with 0.2% distortion below clipping that 
clips readily. 

Speaker Impedance Changes 
One assumption throughout this dis- 

cussion is that the actual speaker imped- 
ance is always the same as its rated im- 
pedance. It is well known, however, that 
speaker impedances vary with fre- 
quency. They also vary with signal 
strength, particularly with strong low - 
frequency signals. A long cone excursion 
that partially removes the voice coil 
from the magnetic field, momentarily 
reduces the impedance. 

Speaker impedances are measured by 
feeding a low -voltage pure sine -wave 
signal to a speaker. This condition is a 
poor simulation of what happens when 
a bass drum is reproduced, or when cym- 
bals clash, or when violins play. Hence, 
rated speaker impedances are not pre- 
cise under all conditions. 

Let us assume that a properly de- 
signed loudspeaker will normally have 
a minimum impedance in the audio -fre- 
quency range of only about 25% below 
its rated impedance. This means that a 
rated 8 -ohm speaker can actually de- 
crease to 6 ohms. Now if a 6 -ohm speaker 
is connected to an 8 -ohm tap of an out- 
put transformer, the power available will 
be (6/8) 2 or a little more than half of 
what it would be if there were no mis- 
match. If output transformers or an auto - 
transformer were incorporated in the 
circuit of an amplifier like the "Acous- 
tech I," the instantaneous peak available 
power when driving such an 8 -ohm 
speaker would drop from 231 watts to 
130 watts. Without such a transformer, 
peak output power remains the same or 
even increases somewhat. 

Table 1. Instantaneous clipping voltages and powers for 
"Acoustech l" transistor amplifier with various speakers. 

SPEAKER SYSTEM RATED IMPEDANCE (Z) 
INST. PEAK CLIP- 

PING VOLTAGE 
INST. PEAK CLIP- 

PING POWER 

KLH -4 16 ohms 45 volts 126 watts 

Bozak 302A 8 ohms 43 volts 231 watts 

AR -3 4 ohms 40 volts 400 watts 
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THREE MAGAZINES SELECT TOP HI -FI SYSTEMS 

Popular 
Science 

(September 1963) selected hi -fi components for ence the best possible stereo system without frills. 

Turntable: AR two -speed ($68) 

Speakers: AR -3's ($225 each in oiled walnut) 

f(Fall 1963) selected hi -fi components for the best 
F)444/,., / . possible stereo system. 

Turntable: AR two -speed ($68) 

Speakers: AR -3's ($225 each in oiled walnut) 

OD (Summer 1963) selected hi -fi components for the ' best possible stereo system. 

Turntable: AR one -speed* ($66) 

Speakers: Brand X ($770 each. AR -3's were chosen for a lower 
cost system.) 

The AR turntable - less than 
1/2 the cost of other 
arm -turntable systems over 
which it was chosen. 

AR -3 loudspeakers - less than 
1,3 the cost of other 
speakers over which they 
were chosen. 

Eight independent experts were involved in making up these recommendations. ** You can make your own judgments at the AR Music 
Room, on the West Balcony of Grand Central Terminal, where the AR turntable and AR speakers are on permanent demonstration. 
No sales are made at this showroom. 

The Popular Science survey also recommended Roy Allison's High Fidelity Systems -A User's Guide (AR Library Vol. 1, $1). 

This book may be purchased at many AR dealers', or you may order it directly with the coupon below. 

*2 -speed model was not yet available. 

* *The Bravo and GQ choices were not influenced by speaker size; the Popular Science panel limited its choice to speakers in the compact 

class because of the practical difficulties of placing large speakers in the home. 

ACOUSTIC RESEARCH, INC., 24 Thorndike Street, Cambridge, Massachusetts 02141 
Please send me Allison's High Fidelity Systems -A User's Guide. I enclose $1 in cash or check only, and /or 

Please send me free literature on AR products, plus the complete lists of components chosen by each magazine. 

NAME ADDRESS 
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Back Issues 
Available 

Use this coupon to 
order back issues 

of ELECTRONICS WORLD 

We have a limited supply of 
back issues that can be ordered 
on a first -come, first -served 
basis. Just fill in the coupon 
below, enclose your remittance 
in the amount of 65 each and 
mail. 

ZIFF -DAVIS SERVICE DIVISION 
Dept. BCEW, 589 Broadway 
New York 12, New York 

Please send the following back issues of 
ELECTRONICS WORLD. I am enclosing 

to cover the cost of the maga- 
zine, shipping and handling. 

Month _ Year 

Month Year 

Month Year 

Name 

Address 

City Zone State 

No charge or C.O.D. orders please. 
EWr 

when it's time to think of college 
you should read this 

FREE CAREER BOOKLET 
about electronics at 

MSOE4]/ 
MILWAUKEE MS -220 

SCHOOL OF ENGINEERING 
Dept. EW -464, 1025 N. Milwaukee Street 
Milwaukee, Wisconsin 53201 
Tell me about an engineering career through 
residence study in: 

Electrical fields Mechanical fields 

Name Age 

Address 

City, State 
L. ======== 

B.S. Degree in 36 months 
Small professionally -oriented college. Four -quarter 
year permits completion of B.S. Degree in three 
years. Summer attendance optional. Engineering: 
Electrical (electronics or power option), Mechan- 
ical, Civil, Chemical, Aeronautical. Business Ad- 
ministration: General Business, Accounting, Motor 
Transport Administration. One -year Drafting - 
Design Certificate program. Graduate placement 
outstanding. Founded 1884. Rich heritage. Ex- 
cellent faculty. Small classes. 200 -acre campus. 
Well equipped labs. New library. Residence halls. 
Modest costs. Enter June, Sept., Jan., March. For 
Catalog and View Book, write J. Ií. McCarthy, 
Director of Admissions. 
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If the instantaneous speaker imped- 
ance of an 8 -ohm speaker becomes 12 
ohms, use of a transformer would reduce 
maximum instantaneous power to 102 
watts. Without a transformer the in- 
stantaneous power in our amplifier is 
169 watts. Therefore there is a substan- 
tial increase in maximum instantaneous 
power capabilities without an output 
transformer. 

The why's and wherefore's of "transis- 

tor sound" are certain to be the subject 
of many investigations for years to come. 
Certainly the last word has not been 
said on this subject. It is only through 
further experimentation and airing our 
differences of opinion that there is 
chance of coming even closer to perfec- 
tion. In the meantime, the listener who 
uses judgment and discrimination is cer- 
tain to profit through improved repro- 
duction of his favorite music. 

A.G.C. FOR RECEIVER AUDIO 
By JAMES L. LANTERMAN, W5UJN 

Simple circuit modification adds automatic control 
to first audio stage of a communications receiver. 

ing on the output, be it voice, noise, or 
a.c. hum, will be changed to d.c. control 
voltage. So if there's some d.c. control 
voltage present with the volume control 
in the "Off" position, new power- supply 
filter capacitors might be in order. 

In operation, set the volume control 
to produce slightly above -normal level 
with the 10,000 -ohm control on zero. 
Then adjust the 10,000 -ohm level con- 
trol to bring the Output back down to 
normal. A very strong local station will 

6s07 then have the noticeable effect of clamp- 
ing action at the beginning of the first 
word of a sentence or series of words. 

The circuit is especially good for net 
operation. Just turn the volume control 
up further than normal and then crank 
in more control. There is less chance of 
missing the little ones between the big 
ones with this circuit in use. 

6SQ7 
FIRST AUDIO 

(A) 

.Ipl. 

220K 
1/2W. 

OUTPUT 
TRANSFORMER 

500.11. 

5K 

TO 
CONTROL 
VOLTAGE 

(E) 

Fig. 1. (Al Partial circuit of input and out- 
put audio section of SX -25 as originally 
wired. (B1 Changes needed to make level 
control adaptable to first audio stage. 

MODERN communications receivers 
have the ability to copy local and 

distant stations without the need for an 
operator to constantly ride gain on the 
audio. This is due primarily to the appli- 
cation of some sort of automatic level 
control built into the set whereby a con- 
trol voltage is applied to the audio sec- 
tions much like the a.v.c. voltage in the 
r.f. and i.f. sections. 

Since the author's old SX -25 does not 
have such a circuit built in, he devised 
the simple circuits shown in Figs. 1 and 
2 to do the job. 

An explanation of the circuit is simply 
that some audio from the output circuit 
is rectified, filtered, and then applied 
back to the grid of the first audio tube. 
Several db of control can be had before 
clamping action becomes noticeable. 
Even then many more db of control can 
be obtained before the clamping action 
becomes objectionable. 

In all cases, the 10- to 20 -k pot is 
used to set the level at which the bias 
voltage starts controlling the first audio 
tube. Note that any a.c. voltage appear- 

Fig. 2. (Al Final circuit as is now being 
used with a.g.c. added. (BI Circuit hookup 
for any receiver with single output tube. 

6SÚ7 
FIRST AUDIO 

220K 
i/2W. 

C5 OUTPUT 
TRANSFORMER 

B+ 5000. 

5K 

25pf. 
25V. 

ANY SINGLE 
OUTPUT TUBE 

TO DIODE AS 
IN (A) ABOVE 

1534 
OR 

EQUAL. 

(A) 

.05 Vf. 

600 V. 

IOR 

OUTPUT 
TRANSFORMER 

I0K B+ 

TO 
VOICE 
COIL 
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Inn 'tereo Review 

EXIDINE: AB A DEMONSTRATOR OF TE HIGHEST POSSIBLE ROBOT. TIES RECORD MCLUOF3 A 

PROGRAM OF MUSIC RECORDED DIRECTLY ON TE MASTER YAM NO NIFAVEMRO TAPE PROCESS 

Why We Make the Model 211 

Available Now 
Although there are many stereo test records on the mar- 

ket today, most critical checks on existing test records 

have to be made with expensive test equipment. 

Realizing this, HiFi STEREO REVIEW decided to produce 

a record that allows you to check your stereo rig, ac- 

curately and completely, just by listening! A record that 
would be precise enough for technicians to use in the 

laboratory -and versatile enough for you to use in your 

home. 

The result: the HiFi STEREO REVIEW Model 211 Stereo 

Test Record! 

Stereo Checks That Can Be 

Made With the Model 211 
Frequency response -a direct check of eighteen 

sections of the frequency spectrum, from 20 to 

20,000 cps. 

Pickup tracking - the most sensitive tests ever 

available on disc for checking cartridge, stylus, 

and tone arm. 

Hum and rumble -foolproof tests that help you 

evaluate the actual audible levels of rumble and 

hum in your system. 

Flutter -a test to check whether your turntable's 
flutter is low, moderate, or high. 

Channel balance - two white -noise signals that 
allow you to match your system's stereo channels 
for level and tonal characteristics. 

Separation -an ingenious means of checking the 

stereo separation at seven different parts of the 

musical spectrum -from mid -bass to high treble. 

Stereo Spread 

ALSO: Speaker Phasing 

Channel Identification 

PLUS SUPER FIDELITY MUSIC! 
The non -test side of this record consists of music re- 

corded directly on the master disc, without going through 
the usual tape process. It's a superb demonstration of 
flawless recording technique. A demonstration that will 
amaze and entertain you and your friends. 
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NOW...GET THE FINEST 

STEREO TEST 
RECORD ever produced 

for just ...$4.98 
Featuring Tests Never Before Available 

Outside Of The Laboratory 

i 

UNIQUE FEATURES OF HiFi /STEREO REVIEW'S 

MODEL 211 STEREO TEST RECORD 

Warble tones to minimize the distorting effects of room acoustics 

when making frequency- response checks. 
Warble tones used are recorded to the some level within ± 1 db from 40 to 

20,000 cps, and within ± 3 db to 20 cps. For the first time you can measure 

the frequency response of a system without an anechoic chamber. The frequency 

limits of each warble are within 5% accuracy. 

White -noise signals to allow the stereo channels to be matched in 

level and in tonal characteristics. 

Four specially designed tests to check distortion in stereo cartridges. 

Open -air recording of moving snare drums to minimize reverberation 

when checking stereo spread. 

All Tests Can Be Made By Ear 
HiFi STEREO REVIEW's Model 211 Stereo Test Record will give you immediate answers 

to all of the questions you have about your stereo system. It's the most complete test 

record of its kind -contains the widest range of check- points ever included on one test 

disc! And you need no expensive test equipment. All checks can be made by ear! 

Note to professionals: The Model 211 can be used as a highly efficient design and 

measurement tool. Recorded levels, frequencies, etc. have been controlled to very close 

tolerances -affording accurate numerical evaluation when used with test instruments. 

DON'T MISS OUT- SUPPLY LIMITED 
The Model 211 Stereo Test Record is a disc that has set the new standard for stereo 

test recording. Due to the overwhelming demand for this record, only a limited number 

are still available thru this magazine. They will be sold by ELECTRONICS WORLD on a 

first come, first serve basis. At the low price of $4.98, this is a value you won't want to 

miss. Make sure you fill in and mail the coupon together with your check ($4.98 per 

record) today. 

FILL IN AND MAIL TODAY! 
= 4WD WOW ....-- 

Stereo Test Record 

Electronics World -Dept. SD 

One Park Ave., New York 16, N.Y. 

Please send me test records at $4.98 each. My check for money 

order) for $ is enclosed. I understand that you will pay the postage 

and that each record is fully guaranteed. (Orders from outside the U.S.A. add 

50c to partially defray postage and handling costs.) 

Name 
(Please Print) 

Address 

City Zone State 

SORRY -No charges or C.O.D. orders! EW -44 
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NEW! LAFAYETTE 
1 -WATT 2- CHANNEL 

SUPER CB "WALKIE TALKIE" 
HA-150 

79.95 154.95 
Lightweight, compact . Self- contained 

with Leather Case and Shoulder Strap 
External Push -to -Talk Dynamic 
Microphone 
Powerful 13- Transistor 5 -Diode Circuit 
Modulation /Battery Strength Meter 
Push -Button Operation 
Powered by Flashlight Batteries or 
External 12 VDC Supply 
Complete with 2 -Pair Transmit /Receiver 
Crystals Imported 

The perfect answer, for those who require 
greater range and high sensitivity in a handy 
portable unit. 

elm - - - NM 
I eÍ LAFAYETTE Radio ELECTRONICS I ,' 

Dept. RD-4, P.O. Box 10, 
Syosset, L.I., N.Y. 11791 

Rush me FREE Giant 422 Page 1964 
Cat. 640 
HA -150L Walkie-Talkie $ Enclosed I 

Shipping Charges Collect 

I Name 

I Address 

L City State __ -- Zip 
MI 

J I IM MO - 
CIRCLE NO. 121 ON READER SERVICE PAGE 

GET 

INTO ELECTRONICS 
V.T.I. training leads to success 
as technicians. field engineers. 
specialists in communications. 
guided missiles. computers. 
radar and automation. Basic & 
advanced courses in theory & 
laboratory. Electronic Engi- 
neering Technology, an ECPD 
accredited Technical Institute 
curriculum. Assoc. degree in 
29 mos. B.S. also obtainable. 
G.I. approved. Graduates in all 
branches of electronics with 
major companies. Start Sept.. 
Feb. Dorms. campus. High 
school graduate or equivalent. 
Write for catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD, Valparaiso, Indiana 

Converts home or car radios to re- 
ceive Fire. Police, Aircraft. CB, SW, 
etc. Excellent sensitivity on High 

Low Bands. High Band type ad- 
justs to bracket 150 -160 MC. Low 
Band type should be ordered for 
33-47 MC, 40 -52 MC. 26 -30 MC, 
9 -12 MC. etc. Adaptable for tran- 
sistorized car radios. 

315 -B 5-53 MC $17.95 
115.160 MC 18.95 

Order today or sent' for free catalog on full line 
of converters and receivers for every application. 

KUHN ELECTRONICS 
CINCINNATI 17, OHIO 

LOW -COST BUSINESS AIDS 
FOR RADIO -TV SERVICE 

Order books, invoice forms, job ticket 
books, service call books, cash books and 
statement books for use with your rub- 
ber stamp. Customer file systems, book- 
keeping systems, many others. Write for 
FREE 32 PAGE CATALOG now. 

OELRICH PUBLICATIONS 
6556 Higgins Rd., Chicago, Ill. 60656 
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U.H.H. RECEIVING ANTENNAS 
Additional comments on a previous article dealing 
with u.h.f. reception and a retort by the author. 

To the Editors: 
Mr. Jack Beever's article "U.H.F. Re- 

ception: Practices and Equipment" in 
the November issue of ELECTRONICS 
WORLD u-as timely and interesting. 
However, he was not sufficiently precise 
in his discussion of the relative per- 
formance of receiving antennas at v.h.f. 
and u.h.f. The comparisons he drew 
were misleading and the casual reader 
would mistakenly conclude that, all 
other things being equal, a physically 
smaller u.h.f. antenna with a gain of, 
say, 9 db would furnish 6 db more signal 
power to the receiver than a physically 
larger v.h.f. antenna with a gain of 3 
db. Mr. Beever is comparing "oranges 
to apples" and his oversimplified com- 
parison is invalid. 

A common misconception is that the 
reciprocity theorem can be indiscrimi- 
nately applied to all the properties of 
an antenna, whether it be used for re- 
ceiving or transmitting. In other words, 
"A half -wave dipole, 6.6 inches long, 
for channel 83 ( 890 mc.) is just as good 
a receiving antenna as a half -wave di- 
pole, 98.5 inches long, is for channel 2 
(54 mc.)." 

Unfortunately, this is not true. One 
of the differences between transmission 
and reception appears when the opera- 
tion of an antenna of given electrical 
length (say a half -wave dipole) is con- 
sidered as a function of frequency. The 
radiation pattern of an antenna will be 
the same whether it is used for trans- 
mitting or receiving, as will be its gain 
and impedance. When used for recep- 
tion, however, an antenna delivers to 
a matched load an amount of power 
that is proportional to the square of the 
wavelength. This means, for example, 
that at 1000 mc., the half -wave dipole 
delivers to its load only 1/100 of the 
power it would deliver at 100 mc. for 
the same received field intensity. 

Therefore, when we speak of antenna 
gain, the gain is customarily expressed 
with respect to the gain of a half -wave 
dipole at the same frequency. In order 
to compare the relative effectiveness of 
receiving antennas at different frequen- 
cies (in this case, u.h.f. and v.h.f.), we 
must compare the signal power that each 
antenna makes available at the feedline 
terminals of the receiver or the antenna 
end of the transmission line; or for the 
TV technician, "How many microvolts 
are available ?" In order to do this we 
must use a common denominator. The 
terms "aperture" or "effective area" are 
used by the antenna engineer for this 
purpose. 

For a receiving antenna placed in the 

field of a linearly polarized wave, the 
power abstracted or the power available 
at the antenna terminals is equal to the 
effective area multiplied by the power 
per unit area (field intensity) carried by 
the wave: W = PA, where W is the 
available power at the antenna termi- 
nals, P is the power density of the wave 
(watts per square meter), and A is the 
effective area or aperture of the antenna. 

The effective area of a half -wave di- 
pole antenna is: A = (1.64X2) /47, 
where X is in meters and A is in square 
meters. 

To relate the effective area of an an- 
tenna which has a gain with respect to 
a half -wave dipole, A = (1.64.2) G/ 
47-, where G is the power gain of the 
antenna over a half -wave dipole at the 
same frequency. 

It is evident that the total power 
available at the antenna terminals is 
proportional to the square of the wave- 
length. Let us seè what happens to Mr. 
Beever's comparisons when the same 
frame of reference is used for the an- 
tennas in question. 

Consider the "Twin bow -tie on a 
screen which will have gains up to 6 db 
higher than a v.h.f. indoor antenna." 
Although the 6 -db gain he quotes is 
usually achieved at the highest u.h.f. 
frequency (channel 83), let's give him 
the benefit of the doubt and use the mid- 
point of the u.h.f. band at 700 mc. for 
our comparison. 

For the twin bow -tie, A = [ 1.64 X 
(.43) 2 X 4] /12.6 = about 0.1 square 
meter. 

For the indoor v.h.f. antenna (a di- 
pole which is approximately a half wave 
at channel 5), A = [1.64 X (4.3)2] 
/12.6 = about 2.4 square meters. 

From our basic equation, W = PA, 
we see that for the same received field 
intensity, the v.h.f. antenna delivers 24 
times as much power to the receiver. 
Comparing the antennas on the db scale, 
the v.h.f. dipole has an effective power 
gain of 14 db over the u.h.f. twin bow - 
tie on a screen. 

The final story is even worse for the 
u.h.f. picture for, as Mr. Beever points 
out, the transmission line losses are much 
higher at these frequencies, varying in- 
versely as the square of the wavelength. 
So, in the final analysis, if all other things 
were equal, including the radiated 
power from the transmitting station, we 
would require the u.h.f. receiving an- 
tenna to be physically larger than the 
v.h.f. antenna in order to deliver the 
same signal to the TV set. 

Since u.h.f. antennas of the required 
size and complexity would be overly 
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expensive and difficult to maintain, the 
FCC has arranged the power allocations 
with respect to frequency accordingly. 
Observe that the power allocations vary 
inversely with the wavelength almost in 
the opposite degree with which the effi- 

ciency of an antenna of given electrical 
length. Stated in equation form: Power 
Allocations 1 /dipole efficiency or 1/ 
X. 

To sum up, there will probably be a 

net improvement in the reception qual- 
ity at u.h.f. in that it will be possible to 
use antennas of higher directivity, but 
the advantage will not be in increased 
signal strength. It will evidence itself in 

a marked reduction in interference from 
unwanted signals. The ghost problem 
will be considerably reduced. However, 
as Mr. Beever points out, it will be in- 
cumbent on the TV technician to exer- 
cise care in his choice of feedlines and 
the manner of their installation so that 
the signal will not be attenuated with 
the attendant degradation in the signal - 
noise ratio. 

ALBERT WEISS 
Riverside, Calif. 

The following comments from Author 
Beever are in reply to Reader Weiss' let- 
ter which is reprinted, in pari, above: 

I have very few objections to your 
treatment. It is mathematically precise 
and correct. I do argue with your prem- 
ises somewhat. 

1. Reference is made to the gain of 
a u.h.f. indoor antenna over an indoor 
v.h.f. dipole "rabbit- ears" type antenna. 
You treat the rabbit -ears as a tuned di- 
pole which delivers all its power to the 
load -a TV set. Unfortunately, this is so 
rarely true as to be negligible. They are 
not matched and do not depend on effi- 
ciency to operate, witness the popular 
so- called "monopole" antennas. In gen- 
eral, the broadband dipole, a modified 
conical of the u.h.f. indoor type, pro- 
duces much better impedance matching 
to the load and hence better transfer 
characteristics. 

2. Your paragraph dealing with the 
u.h.f. power allocations tends to nullify 
your objections regarding the delivered 
power of a dipole which, as you point 
out, delivers power strictly according to 
an area function -not a linear one. Your 
calculations assume equal power densi- 
ties from all transmitters, but this is not 
normally true. Indeed the FCC regula- 
tions on effective radiated power are 
made to remove the objections pointed 
out in your calculations. 

The effective capture area of a di- 
pole may be assumed to be one -eighth 
the wavelength squared (X2/8). Then, 
the capture area of a dipole cut to 69 
mc. (a wavelength of approximately 4 
meters) would be 2.1 square meters. 
The power restrictions on television sta- 
tions were based on the assumption that 
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a capture area of this size would result 
in an antenna of reasonable proportions 
able to deliver usable signals from a 
low -band v.h.f. station at the ranges 
expected. 

However, a dipole for the high chan- 
nels would be only ii as long and would 
therefore exhibit only one -ninth the 
capture area. However, an antenna hav- 
ing the same physical size as the low - 
band dipole would have a capture area 
equal to the sum of the areas of three 
dipoles, or i the capture area of the 
low -band dipole. Hence, the power allo- 
cations to high v.h.f. channels were set 
at three times, approximately, the allo- 
cations of low -band stations, i.e., 100 - 
kw. e.r.p. (effective radiated power) 
low band and 316 -kw. e.r.p. high band. 

At u.h.f, assuming a wavelength of 
one -third the high v.h.f. channels, or 
one -ninth the low v.h.f. channels, the 
capture area of a dipole cut to u.h.f. 
is about one- eightieth of the low -band 
dipole. Again, however, assuming an 
equal physical size, the antenna would 
have a capture area of nine dipoles, or 
one -ninth that of the low -band dipole. 
In order to equalize this, u.h.f. stations 
are commonly going to very high e.r.p. 
The New York City u.h.f. tests, for ex- 
ample, were run with an e.r.p. on chan- 
nel 31 of about 900 kw. 

In this manner, antennas of equal 
physical sizes are expected to produce 
equal signals within normal ranges. 
Propagation effects, of course, reduce 
the effectiveness of the higher u.h.f. 
powers. 

In actual practice, this seems to work 
out much better than expected. Take 
the real situations of v.h.f. and u.h.f. 
stations in operation. Up to 30 miles 
from transmitters, the most common an- 
tennas at v.h.f. are conical dipole and 
reflector combinations. The same ranges 
at u.h.f. find the quite similar dipole 
and screen reflector antennas used. Up 
to 60 miles at v.h.f. (where u.h.f. is at a 
disadvantage due to the lesser refraction 
over the horizon), vagi -type broadbands 
with gains of 8 to 10 db give satisfactory 
results. At the same ranges in u.h.f., 8 or 
12 element billboard arrays are used, 
with gains (realized, not theoretical) of 
8 to 12 db. 

It appears to me that a much more 
limiting factor in u.h.f. reception is the 
signal -to -noise ratio obtained with com- 
parable delivered powers. Usual noise 
figures in all -channel receivers came out 
at about 6 db, low v.h.f.; 8.5 db, high 
v.h.f.; and 15 to 20 db, u.h.f. We are in 
hopes of seeing much better u.h.f. noise 
figures in the near future and the article 
presupposes that such improvements 
will be made. We have transistor devices 
now in test that are rated at 12 to 14 db, 
a considerable improvement. 

JACK BEEVER 
Tech. Dir., Distrib. Sales Div. 
Jerrold Electronics Corp. 

SAVE 
HUNDREDS OF DOLLARS 

The Original Kit Organ 

i 

No longer is the luxury of own- 
ing a full size organ restricted to 
those in the upper income brack- 
ets. Now you can have the pride 
of possessing an instrument of 
superbly beautiful tone -one that 
sounds like the glorious pipe or- 
gan -and meets the specifications 
of the American Guild of Organ- 
ists. Hundreds of non -technical 
people - housewives, doctors, 
business men, are building Arti- 
san Organs for their homes, 
churches or schools. 
BEFORE YOU BUY, COMPARE! 

Be sure to get all the facts about 
kit organs before you buy any 
organ. Ordinary kit organs have 
only 12 master oscillators. Arti- 
san has an independent oscillator 
for each key of every keyboard. 
Most kit organs have only a few 
tone filters, preamps and coup- 
lers. Artisan has 22 tone filters, 
22 preamps and 14 couplers on 
the smallest two manual organ. 
Ordinary organs key the "audio ", 
causing thumps and key clicks. 
Artisan keys the oscillators, pro- 
viding pipe -like attack and decay 
so essential to traditional pipe 
organ tone. These are only a few 
of the more than 50 unique fea- 
tures found in Artisan Kit Or- 
gans. Prices range from $1750 to 
$7500. You can pay as you build 
and play as you build. 

Get information about the 
world's happiest hobby 

/r.' n ORGANS. - - -- im 1 
2476 L N. lake , Altadena, Calil. 

Please send me free informa 
tion about building an Artisan Organ 

Name 

Address 

City 

State 

CIRC LE NO. 

Zip 
d 

104 ON READER SERVICE PAGE 
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Who says a 
professional - grade, 

ribbon-type mike 
has to cost a 

small fortune? 
Most audio engineers agree that 
microphones with ribbon -type gen- 
erating elements give the best 
acoustic performance obtainable... 
the smoothest, most distortion -free 
response over the broadest fre- 
quency range. 

Most ribbon -type mikes are 
therefore quite expensive... up in 
the hundreds of dollars. 

But not the RCA SK -46. It gives 
you a frequency- response of 40 to 
15,000 cps 

.. and it costs only $49.5°* 

What's so special about 
ribbon -type mikes? 

There are 7 basic types of micro- 
phone generating elements : rib- 
bon, condenser, magnetic, dynamic, 
ceramic, crystal and carbon. RCA 
sells all 7, so we can be relatively 
impartial about the advantages of 
the ribbon type. 

A typical ribbon element (spe- 
cial aluminum alloy foil 0.0001" 
thick) weighs only about 0.25 mil- 
ligram- hundreds of times lighter 
than generating elements in, say, 
dynamic and condenser mikes. The 
ribbon, in fact, is as light as the 
air mass that moves it, which ac- 
counts for its exceptional sensi- 
tivity. 

In fact, of all 7 types of generat- 
ing elements, the ribbon -type ele- 
ment is superior in: 
* Smoothness of response 
* Breadth of frequency range 
* Immunity to shock and vibration 
* Adaptability to various imped- 

ances 

* Low hum pickup 
* Immunity to temperature and 

humidity variations 
That's why most of them cost so 
much. 

But now you can get the re- 
markable RCA SK -46 bi- direc- 
tional ribbon -type mike at Your 
Local Authorized RCA Micro- 
phone Distributor-For Only 
$49.50 *. 

For full technical information - 
or the name and address of your 
nearest distributor -write: RCA 
Electronic Components and De- 
vices, Dept. 451, 415 So. 5th St., 
Harrison, New Jersey. 
*Optional Distributor Resale Price 

RCA Electronic Components and Devices, Harrison, N. J. 

(O 

__]) 

The Most Trusted Name in Electronics 
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Single- Frequency Receiver 
(Continued from page 45) 

five turns, closewonnd, adjacent to the 
plate (input) coil but not between the 
two coils. Connect one of the wires to 
the lug where you removed the coil 
and capacitor lead and connect the other 
end to the `B +" terminal (grounded in 
this circuit) of the transformer. Do not 
disconnect the other wires connected to 
the "B +" terminal. Replace the can and 
mount the transformer. 

Power Supply 
The power plug is quite versatile in 

that all connections for changing from 
6- to 12 -volt operation of the heaters; 
the turning on and off of either a dyna- 
motor, vibrator pack, or a.c. power sup- 
ply; the connection of an external 
speaker; and the disabling of the receiver 
during transmitting periods are pro- 
vided. Consult the plug wiring diagram 
for the proper connections fbr the mode 
of operation you plan to use. 

A 117 -volt a.c. power supply (Fig. 2) 
can be constructed on a small chassis 
box and connected to the set by a short 
length of cable. It may be possible to 
rob power from the transmitter power 
supply or the power supply used to 
power the converter, if one is used. A 
small TV booster power transformer, 
with an added filament transformer, 
could also be used. 

Alignment 
Alignment of the completed receiver 

should be done in the usual manner. 
First check to make sure that the crystal 

Fig. 2. Circuit of separate power supply 
used for 117 -volt operation. For 6- or 
1 2-volt operation, wire plug as shown. 

470n 
STANCOR 
P8421 

TO SEND -REC. SWITCH OR REL. 
OR CONNECT TOGETHER 

REMOTE 
SPKR, 

DYN. A+ 
(12V.) 

REMOTE 
SPKR. 

DYN. DYN. 
A-,B-, 

6 A-,B-. 
GND, s GND. s 

i d i 
r 

< 

DYN.A+ 
(6V,) 

+12V. BATT. 
(THROUGH 

FUSE) 

+6V. BATT. 
(THROUGH 

FUSE) 

+B OF DYNAMOTOR AND +8 OF DYNAMOTOR AND 
SEND -REC. SW. OR REL. SEND -REC. SW. OR REL. 

OTHER SIDE OF SEND -REC. OTHER SIDE OF SEND -REC. 
SW. OR CONNECT TO 3 SW. OR CONNECT TO 3 
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oscillator is oscillating by using a field - 
strength meter or grid -dip meter or by 
tuning a receiver to the crystal fre- 
quency. Adjust the oscillator tuning for 
maximum reading and then back out the 
adjustment about one -half turn. 

Next connect a v.t.v.m. to the a.v.e. 
bus or to the speaker. Connect the hot 
lead from a signal generator, tuned to 
the i.f. frequency, to the grid terminal 
of T2 and adjust the top and bottom 
slugs of T3, T4, and T5 for maximum 
reading on the v.t.v.m. Keep the signal 
generator output as low as possible to 
prevent overloading the i.f. amplifiers 
and to facilitate critical peaking of the 
i.f. transformers. 

Connect the signal generator to the 
antenna input and tune it to the signal 
frequency for which the receiver was 
built. Tune Ti and T2 for maximum 
reading, again keeping the signal gen- 
erator output as low as possible. Finally, 
fasten the cover on the chassis by using 
four sheet -metal screws run up through 
the top of the chassis and into the flange 
on the bottom of the cover. 

This completes the construction of 
the spot -frequency receiver. 

RADIAL -FIELD CRT 

HIGH deflection .sensitivity and a 
large, bright display are realized 

in a new CRT used in some late model 
Hewlett- Packard oscilloscopes. In con- 
trast to conventional CRT's in which high 
post -acceleration potentials necessary for 
brightness, reduce deflection sensitivity 
and limit the vertical scan, the new tube 
achieves a sensitivity for both vertical 
and horizontal deflection of 12 v. /cm. 
and a 10 cam. scan with an accelerating 
potential of 7.5 kv. 

In a conventional tube, fringing elec- 
trostatic fields around the exit side of 
the deflection region tend to bend the 
electron beam back towards the longi- 
tudinal axis of the tube. This does not 
occur in the radial electrostatic field 
cathode -ray tube. 

In the radial -field tube, a fine- grain, 
curved, high- transmission, metallic mesh 
is placed on the exit side of the deflec- 
tion region. The mesh establishes a 
ground plane for the post -accelerating 

Electron Gun Convex Mesh 

IlT 5`= 

Vertical- 
Deflection / 
Plates 

Horizontal 
Deflection 
Plates 

1 1 

I l 11 i 

I ,II 
Spherical 

Equipotential 
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field so that the resultant equi- potential 
surfaces are truly spherical, creating a 
radial electrostatic field. 

Not only does this field prevent scan 
demagnification when a high post- accel- 
erating potential is used, but it actually 
achieves a small degree of linear scan 
magni fi cation. Deflection defocusing is 
also minimized. 

SEND THE HANDY COU- 
PON INDICATING YOUR 

NEEDS 

ROHN 
Manufacturing 

Co. 
BOX 2000 

PEORIA, ILLINOIS 

ROHN 

The most T rnous Nbme in 

TOWERS of ALL líß /NDS.¡ 
Here are the advantages you get 
when you insist on ROHN TOWERS 

LARGEST FULL RANGE OF TOWERS -you can get any- 
thing from home TV and amateur radio towers to 
heavy -duty communication and micro -wave towers. 
Included are 500 foot self -supporting towers, 1,000 
foot guyed towers, "fold- over" and crank -up towers. 
Regardless of your needs, ROHN can supply it. 
UNQUESTIONED LEADERSHIP IN DESIGN AND MANU- 
FACTURE -you get the latest in advanced tower engi- 
neering. All communication towers are engineered 
to EIA specifications, and are proved by thousands 
of installations. No other manufacturer can surpass 
the quality and fine reputation of ROHN. 
QUALITY MATERIALS AND WORKMANSHIP -Only high- 
est quality steel is used which fully meets the speci- 
fications for the job. ROHN towers are hot -dipped 
galvanized after fabrication -a feature ROHN pio- 
neered! 

SERVICE WHEREVER YOU WANT IT -ROHN represent- 
atives are world -wide. Complete erection service for 
communication systems, broadcasting, micro -wave, 
and other needs is available; also competent engi- 
neering service to help you. 

Settle for the BEST in TOWERS -ROHN -today the 
world's largest, exclusive manufacturer of towers of 
all kinds! 

Also available: Rohn Lighting Kits, Microwave Pas- 
sive Reflectors, Tower Installation Service and En- 
gineering Assistance. Representatives World -Wide 
to Serve You. 

For your needs, contact your local ROHN salesman, 
distributor or dealer; or write direct for information. 

Sand ms complets literature on the following ROHN Products: 
Hems TV Towers Amateur Towers 
Communication Towers AM -FM Broadcasting Towers 
Micro-Wove Towers Government 

Nome 

Firm 

Address 

City state 

"World's Largest EXCLUSIVE Manufacturer of Towers; designers, 
engineers, and installers of complete communication tower systems." 
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SEND ELECTRONICS WORLD 

EVERY F.I(o I1nic'S\\OI'I(I 

MONTH 
TELEMETRY 

SYSTEMS and 

TECHNIQUES 

name 

address 

city zone 

state 

Check one: 3 years for $12 

2 years for $9 1 year for $5 
In the U.S., and possessions. 

Payment enclosed Bill me 

Foreign rates: Canada and Pan American Union 
countries, add 50e per year; all other for- 
eign countries, add $1.00 per year. 

New Renewal 

Mail to: ELECTRONICS WORLD 

Dept. 1 -2266, 434 S. Wabash Ave. 
Chicago 5, III. 
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If you build ...build the best... build S :ott! 

::.the completed kit is 

capable of performance 

as good as units 

costing much more... 

highly recommended" 

Scott Kits consistently receive enthi.siastic reviews from the experts. 

Scott delivers nore performance, gives you more valuable extras than any other kit 
line on the mar;et. For example, the LK -72 80- watt stereo amplif er shown above is 

priced at only 5164.95, yet it incorporates such performance Extras as powered 

center channel output fcr extension speakers, rumble filter, fron- panel stereo ear- 

phone jack, ani separa:e "on -off" switch for private earphone listening. Like all 

Scott kits, the LK -72 comes complete with Full -Color instruction nook, Part -Charts, 

pre -cut and pr--- strippej wires, and all difficult and critical areas pre -wired and 

tested at the factory. For full feature and performance 

specifications of She LK -12 and the rest of the Scott line 

of kits and components, send today for a free copy of 

fully illustrated 24 -page Sc1tt Guide to Custom Stereo, 

packed with fasc nating articles by audio experts. 

SCOTT®' 
111 POWDERMIL. ROAD,MAYNARD, MASSACHUSETTS 

All prices slight], higher west of Rockies. Accessory cases extra. 

Export: Moran Exporting Corp., 458 Broadway, N.Y.C. 

Canada: At as Radio Corp., 50 Wingold Ave., Toronto 

Circle Reader Service N ember 100 for further information on Scott Kits and Components. 

Above quote from the highly respected "American Record Guide." 
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EW Lab Tested 
(Continnrd from page 22) 

ance section consists of a piccolo and 
string bass, which are to be matched 
in apparent level by means of tone con- 
trols. 

The following portion has an excel- 
lent illustration of the effects of too 
high or too low recording level. In the 
first case, the distortion is clearly audi- 
ble, and in the second case the increase 
in background hiss is pointed out. Sim- 
ilar examples illustrate microphone po- 
sitions too close and too far from the 
subject. The sound of print -through, 
chop -outs, and uneven tape width are 
illustrated. Incidentally, the test tape 
itself has some print -through in other 
portions, as \veil as some wow, although 
neither is of serious proportions. 

Following a section on typical re- 
corded sounds, such as conversations, 
airplanes, and bird calls, there are sev- 
eral minutes of ticks at 1- second inter- 
vals. These are to be timed with a watch 
as a check of tape speed. 

The same material is repeated at 3% 

ips on the second track. Since this uses 
only half the reel, the remaining 600 
feet is devoted to suggestions on uses 
for the tape recorder, examples of edit- 
ing, and descriptions of different tape 
materials and coatings. The tape ends 
with a description of the tape- manufac- 
turing process. 

The Burgess test tape should prove 
informative to the neophyte recordist 
for whom it was specifically designed. 

DOUBLE -DUTY CORD 

By ART TRAUFFER 

O NE of the handiest "tools" in the 
author's repair kit is a "double - 

duty" extension cord. As shown in the 
photo it is simply a standard extension 
cord with a "cheater" receptacle added 
to the business end. 

I bought a 29 -cent cheater cord, 
clipped off the cheater receptacle leav- 
ing about 5" of cord on it, and then wired 
it in parallel with the extension cord, 
as shown. Be sure to solder the connec- 
tions and tape well with plastic tape to 
prevent shorts. A 

ELECTRONICS WORLD 
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XEIV VRODEUT 11 

Additional information on the items 
covered in this section is available 
from the manufacturers. Each ítem 
is identified by a code number. To 
obtain further details, simply fill in 
the coupon appearing on page 15. 

COMPONENTS TOOLS TEST EQUIPMENT HI -FI AUDIO CB HAM COMMUNICATIONS 

PLUG -IN SPECTRUM ANALYZERS 
1 Nelson -Ross Electronics is now offering the 

second of its series of plug -in ,spectrum ana- 

lyzers, AIodel (102, covering the range from 3 cps 

to 11111 kc. The new 
analyzer plugs into a 

Tektronix scope :IF - 

reining letter series 
plow -ins. concerting it 
into a complete low- 
frequency spectrum 
autah ter. 

The analyzer uti- 
lizes the internal pow- 
er of the oscilloscope. 
has a calibrated tint- 
ing dial which pro - 

vides a center- Invincncy range of :, cps to I(JI) 

kc -, variable dispr,ion of 5110 cps to 30 ke.. sati- 
able resolution of 35 cps to 2511 cps, and an 80 -db 
input attenuator. 

TM. unit has a full scan mock of operation in 
which the entire band is displa(ed as well as the 
normal tinting mode. Seusiticits is 5011 pv- lull - 

scale. Input impedance is I itcgohnt, 

PANEL -METER LINE 

2 
Hoyt Electrical Instrument Works, Inc. has 
developed a new series of d.c. and at.c. panel 

meters that can be mounted at the front or be- 
hind the panel, with or tcithout bezel. 

The bezels our of strong clic -cast metal tcith 
black en :nnel finish. 'Elie clear plastic case is of 
new extra -thin design and is easy to mount with 
the special hardware provided. \ \'ilh the bezel. 
the meter may be mounted on the front of the 
panel showing the complete meter. The lower 
front of the case has a lined :rra. furnished in 
color if desired. All meters feature the company's 
jewelled movements. 

CONVERGENCE DEVICE 
\Vallin- Knight Industries has developed a 

new and inexpensive tinte- saving dey ice for 
adjusting the static convergence of color -'IV re- 
ceivers from the back. 

Known as the -Reflect -O- serpe," the device 
operates on the periscope principle and utilizes 
the shortest possible line -of -sight lo the tube face- 

HIGH -RELIABILITY STABISTOR 
4 Transi troll Electronic Corporation is now 

marketing a high -reliability stabistor with a 

claimed failure rate of ,001 percent per 11)111) 

horn's. The device is designed for use as a low- 
level voltage regulator. It is rated at 11111 mit.. has 

a gated forward voltage at I eta. of -611(1 -.700 volt, 
with a minimum-maximum of .8(10 -.900 volt at 

1011 ma- Inverse current of the IN4362 is less than 
I nanoatnp at 50 volts with a peak inverse break- 
down greater than 100 volts. 

FOUR -CHANNEL SCOPE AMPLIFIER 
5 Hewlett- Packard Company is now marketing 

the Model I754A, a vertical amplifier which 
permits the direct comparison of four simulta- 
neous signals. A plug -in unit presenting four 
traces. each channel having 40 -inc. bandwidths 
and 50 mv./cm. sensitivity, it has independent 
position controls on each channel to stake it pos- 
sible to separate each trace or to superimpose any 
or all over the full height of the screen. A push- 
button for each channel will momentarily dis- 
place its trace for identification. Since the scope 
stay he triggered from any of the four channels, 
tí nt in g measurements are easy and accurate. 
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'lite amplifier has been especially designed for 
use witlr the firm's Model 175A oscilloscope. 

SURGE ARRESTERS 
6 Dale Electronics, Inc. is in production on a 

new line of stn c arresters deigned to give 
reliable control of transient voltages of ill types, 
including lightating, switching. hteaking ol in- 
(1uctive loads. ;toil human error. 

Among the applications suggested by com- 
pany are protection of silicon rectifiers. protection 
of radio equipment from transient voltages caused 
by lightning. protection of circuit components 
from dielectric breakdown, protection of diode 
rectifier circuits. and the protection of circuit 
components from transient voltages caused by 
switching. Rise blotting, and outer causes. 

I hrec models are available. 1..\ -8. LA -9. and 
LA -I)). Each uses a special spat k-gap design en- 
abling it to bypass repeated transient voltage 
surges tcithout significantly changing its break- 
down voltage. 

HIGH -SPEED REED SWITCH 
1 IßyI's Industrial Products I)ivision has (le- 

vcloped a high -reliability recd switch with a 

mean time to first error of 125 million operations. 
The ssiiteh is designed for use in commercial and 
milit;ny equipment where low- contact resistance. 
high reliability. and long-life criteria must be 

met. It npeiatcs in less than I millisecond and is 

designed for logic switching in 'clays. commuta- 
tors. switching malt -ices, limit switches. and other 
applications. 

The stcitch is packaged in an inert- gas -filled 
enyelnpe and incorporates a two- rantilescr beam 

construction. Cnntatt surfaces of the beams are 

planed with noble metals- The switch measures 

0.I06" in (l ill MCI CI- and 0.845" long. 

NEW PC TRANSFORMER 
Ferrvtdyne Corporation has introduced a new 
transformer especially designed for use in all 

transistorized and printed- circuit applications 
and general miniaturization work. 

Known as the "Ferro/ the new trans- 
former measures .3115 "x .Alla" at the base It in- 
corporates leads of fatigue -resistant nickel -iron 
alloy, .n °_II" dia. x t /t" long, with rounded tips l'or 

easy printed- circuit insertion- A small base illumin- 
ing pad raises the unit to permit the inspection of 
all solder joints. 

MAGNETIC AMPLIFIER KIT 

9 
Linnen Electronics has developed a magnetic 
amplifier educational kit designed to give 

engineers, advanced students, and technicians a 

better understanding of magnetic amplification 
as used in critical circuits on guided missiles, 
military and commercial aircraft, air and ground 
servo control systems, ordnance items, and high - 
reliability industrial controls. 

Both the single -ended (30112) and the push -pull 
(5(103) magnetic amplifier kits contain all com- 
ponents necessary to build amplifiers which com- 
pare favorably with military and commercial 
units. The materials provided can be used to per- 
form many experiments involving scores of pos- 
sible circuit connections. East -tt -follow assembly 
and experiment instructions are included in the 
comprehensive reference manuals which accom- 
pany each kit. 

10 

TAPE CARTRIDGE FOR PROGRAMMING 
Amplifier Corp. of America is now offering 
the "l'aiatape." a continuous loop punched- 

tape cartridge for high -speed automatic pro - 
granuncd testing machines. The new unit permits 
the punched tape to lie intermittently fed 
through the machine without binding or break 
ing. During operation. a dancer- roller provides 
high-speed pay -off without tape stress or tape 
loop tightening. While the machine reads the 
punched tape. the dancer arnr, during its delayed 
return motion, gently pulls the tape from the coil 
and readies it for the next high -speed pay -off 
event. 

The cartridge eliminates the need for a rewind 
cycle and for operator attention. The unit is 

completely enclosed for tape protection and con- 
venient storage. 

11 

PRODUCTION SOLDERING PENCILS 
Wall Manufacturing Company has developed 
a soldering pencil handle ttith a heat rise of 

less than 311 degrees ambient irrespective of op- 
erating time. The new pencils are carefully bal- 
anced and weigh only an ounce and a half less 

cool. The handle constuction was developed pri- 
ma tilt' for use in electronic production -line ap- 
plications where irons and pencils are left on 
during extended periods of time. 

12 

OPTICAL ENLARGER 
Fairchild Optical Company is offering a low - 
cost optical viewer designed for a wide variety 
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Read Why the ... 
%\ \ \\ \\ 111111111 I I I I I I I I I I I/// 

AC-77 
millnimilmit\\ 

TRANSISTOR IGNITION 
with 30,000 Volts gives your car 

peak ignition performance 
In any ignition, high volt- 
age at the spark plugs 
drops from 28,000 volts to 
11,000 volts as speeds in- 
crease to 50 mph. This 
results in a weak spark 
causing incomplete combus- 
tion, fouled plugs, burned 
points, loss of engine 
power and, poor gas mileage, as unburned gasoline 
goes out the exhaust. AEC -77 increases and main- 
tains high voltage at all speed with no, high voltage 
fall -off, guarantees more complete combustion, stops 
wasting unburned gasoline, releases all the power 
your engine can develop to give you extra miles 
per gallon. 

POINTS f PLUGS 

COIL'S 30,000 VOLTS: delivered to the plugs ex- 
ceeds S.A.E. test standards for performance. Its 
regulated high voltage protects ignition wiring and 
bakelite parts from insulation breakdown. 

POINTS: high current charge now 'passes through 
the transistor instead of the points, eliminates 
burning and pitting - points last over 75,000 miles. 
PLUGS: fire clean as higher voltage keeps carbon 

and lead deposits from building up, eliminates 
fouled plugs and high speed miss - plugs last over 
50,000 miles. 

3 Year Guarantee! 
Proven in over 2,000,000 miles of testing 

GENERAL MOTORS 15 AMPERE high 
voltage transistors type . 2N1358A 
are used in every AEC -77 . 

while others use two unmarked low 
voltage transistors in series that 
can cause synchronization problems 
and transistor failures. 
50 WATT ZENER DIODES, Motorola 
type #1N2836B regulate high volt- 
age and protect the transistor from 
failure ... while others use two 1 
watt zener diodes or none at all. 
400:1 COIL: epoxy -oil impregnated, 
epoxy sealing holds component parts 
firmly, cannot vibrate loose to cause 
internal shorting, - oil filled and 

hermetically sealed for superior cool- 
ing and insulation, while others use 
inferior tar filled coils that cannot 
handle the power loads AEC -77 
delivers. 

Letters From Owner's Report 
15% extra miles per gallon ... increases top speed 
by 10% ... faster warmups ... instant starting in 
subzero weather ... smoother idling . points 
last over 75,000 miles ... plugs last 5 times longer 

. installs in 20 minutes .. , eliminates 3 out of 
4 tune -ups...pays for itself in 10,000 miles usage. 

SAVE $10.00 ORDER NOW! 
(Regular list price $49.95) 

AEC -77 Transistor Ignition ... 6/12 volt $39.95 
AEC K4 Do It Yourself Kit ... 6/12 volt $32.95 
Transistor 77 (400:1) Ignition Coil $11.95 
Ballast Resistor, 250 watt .3 -.9 ohm vari. $1.95 
AEC -77 Positive Ground 

(British Cars) ... 6/12 volt $39.95 

AEC 387 PARK AVE., SO. NEW YORK 16, N.Y. 
Commercial & Dealer Inquiries Invited 

rAUTOMOTIVE ELECTRONICS CO. 
387 Park Ave. South, N. Y. 16, N. Y I 

INAME 

(ADDRESS 

CITY ZONE STATE 

I AEC -77 For Negative ground 6/12 V $39.95 I I AEC -77P For Positive ground 6/12 v $39.95 
Kit $32.95 i] 400:1 Coil $11.95 Ballast $1.95 

I FREE BROCHURE ON AEC 77 SYSTEMS. EW -4 
CIRCLE NO. 138 ON READER SERVICE PAGE 
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of critical operations including work on printed 
circuits and with miniature and subminiature 
electronic equipment. 

The "Magna- Sighter" consists of ground anti 
polished prismatic lenses mounted in a binocular 
housing equipped with an adjustable headstrap. 
Enlargement is over 21/2. times and the unit is 
designed to be worn over the user's glasses. The 
viewer is so designed that it is not necessary to 
remove it when normal, non -magnified vision is 

required. 

SUBMINIATURE SLIDE SWITCHES 

1 

Cuutinental -Wirt Electronics Corporation has 
J just introduced two new subminiature slide 

switches, the G -124 and the G -128. The G -124 is a 
5.13.51.5. type while the G -128 is a d.p. 3- position 
unit. Both are designed to be used in limited- 

space applications on test and communications 
equipment, appliances, lamps, radio and televi- 
sion receivers, and similar gear. 

he switches are rated at 0.5 amp a.c. -d.c. at 
125 volts with a minimum life expectancy of 10; 
000 cycles. Mounting centers on the two -position 
version are .812 ", over -all length is 1 ", over -all 
width is .410 ", and distance between mounting 
surface and terminal lip is. .300 ". 

70 -AMP SCR'S 
International Rectifier Corporation has an- 
nounced the availability of a new series of 

70 -anip silicon -controlled rectifiers designed spe- 
cifically for applications where a high packing 
density is required in final equipment. 

The 72RC -A diffused alloy SCR series spans the 
voltage range from 25 to 800 volts. The 72RE- 
epitaxial series covers the voltage range from 600 
to 1300 volts as well as providing high reliability 
and bulk avalanche characteristics in both for- 
ward and reverse blocking directions. The 
72RE -A expitaxial device is available with a speci- 
fied maximum reverse avalanche voltage. 

These units measure less than 11/4" above the 
seating plane. 

14 

PULSE TRANSFORMER LINE 
Hamilton Watch Company's Electronics Di- 

ll j vision is now marketing a wide range of pre- 
cision pulse transformers which have been espe- 
cially designed for easy mounting in standard 
printed circuits. 

Included in the new line are coupling 
transformers. sacuum -tube blocking oscillator 
transformers, and miniature transistor blocking 
oscillator transformers. The impedance- matching 
coupling transformers are available from 0.25 to 
811 miss'. minimum primary inductance and in 
numerous turns ratios. The vacuum -tube block- 
ing oscillator units are offered in nine pulse 
widths ranging from 0.2 to 10 microseconds while 
the transistor versions are specified from 0.2 to 5 

microsecond pulse widths, sharp rise times. and a 
wide range of output amplitudes. 

16 

TRANSISTORIZED U.H.F. TV TUNER 
Standard Kollsman Industries, Inc. has an- 
nounced development of a new transistorized 

u.h.f. television tuner, Series UT, for use in orig- 
inal equipment. 

The new unit will fit all receivers using stand- 
ard 43 -inc. i.f. The noise figure averages 0 db; 
image rejection is 35 db minimum; i.f. rejection 
is 60 db minimum, balanced and unbalanced. 
Oscillator temperature stability is +250 kc. -500 
kc. It is engineered for use with direct drive or 

with planetary dries of single or dual speeds. 
The tuner is approximately 1.18" wide x 3.60" 

long x 3" high and uses a single nut potentiom- 
eter -type threaded bushing for easy and rapid 
mounting into the TV chassis. 

11 

D.C. POWER AMPLIFIER 
McFadden Electronics Company lias devel- 
oped a 100 -watt tic. power amplifier which 

has a frequency response better than 5 kc. De- 
signed for use with servo amplifiers, servo valve 
drivers, voice -coil drivers, shaker amplifiers, or as 
a d.c. amplifier, the Model 130A is completely 
solid -state. Output impedance is less than 0.1 
ohm at 5 amps, the output is protected against 
short -circuit, and the device provides high output 
current. 

The unit is designed for standard relay -rack 
installation. 

18 

AUTOMATIC RESET TIMER 
Hayden Division of General Time Corp. is 
now marketing a new series of automatic 

reset front -panel mounted timers which feature 
built -in relays and a choice of either interval or 
delay timing. 

The new BN 30/40 Series are front- panel- 
mounted units available with or without bezels. 
The built -in relay eliminates the need for auxil- 
iary relays, reduces installation time, provides iso- 
lated load switch contacts, and improves timer 
unit reliability'. 

The timers are driven by synchronous motors 
with integral clutch. Time ranges of 6, 15, 30. 60, 
and 120 seconds and 5 and 1(1 minutes are avail- 
able as standard. Repeat accuracy is 44% of 
full -scale reading. 

19 

WATER -SEALED CONNECTOR 
nlethodc Electronics, Inc. has developed a 

new miniature walcrscaled cylindrical con- 
nector, designed to Atil-C- 26482, that provides 
fourteen size #20 closed entry socket and pin con- 
tacts in a size ií12 shell and uses an insert that 
can withstand a voltage of I500 volts at sea level. 

l'he shell of this new 482 midget series, with 
five -key polarization, is made of high strength. 

impact- extruded aluminum. cadmium plated with 
the exterior in an O.D. Indite finish. Other shell 
finishes are available Closed -entry socket solder 
pot contacts of copper alloy are utilized with gold 
over silver plating as per NIS specifications. 

20 

AUTOMATIC TESTER 
Dimensions, Inc. has recently introduced the 
Yodel CT -1, an automatic check -out tester 

for testing electronic and electromechanical 
equipment and components. The tumult, which op- 
erates from 117 -volt a.c. lines, can also be used 
for reliability evaluation. checking for intermit- 
tent operation, and life testing. 

ELECTRONICS WORLD 
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It initiates a process or cycle with an electrical 
or mechanical signal and receives a signal from 
equipment under test indicating satisfactory op- 
eration. The number of initiations and responses 
are counted separately. Operating speeds up to 
50 cps are available. Life is over 100 million 
cycles. Double and triple redundancy is available 
for extra reliability. 

21 

PROXIMITY SWITCH 
Cutler Hammer Inc. has developed a new 
transistorized proximity switch which detects 

ferrous materials up to Vs" from the sensing face. 
The new device is applicable for counting, sort- 
ing, and selecting functions in a wide variety of 
materials handling and machine tool installations 
where contact with the material sensed is impos- 
sible or impractical. 

The proximity switch may also be utilized to 
sort or count metallic materials from non -metallic 
objects. Since the device requires no physical con- 
tact with the objects being counted, it is useful in 
applications requiring low force or where irregu- 
lar shaped objects arc being tallied. 

The switch is compatible with applications re- 

quiring maximum operational speeds of up to 
1100 pulses per minute. 

22 

MINIATURE REED RELAYS 
Elec -Trol, Inc. is now marketing a new series 
of reed relays that are said to have a life ex- 

pectance of 200 million operations at signal cur- 
rents. The entire reed /coil assembly is encapsu- 
lated in a specially formulated. highly stable 
epoxy, which combines optimum electrical and 
physical properties that assure high dielectric 
strength and insulation resistance. 

Specifications for the new Series 100 include 
contact rating of 10 watts d.c.. 12 va. a.c.. 0.5 -amp 
maximum. 200 volts maximum. Contact resistance 
is 0.1 ohm. Coil resistances range from 50 to 2000 

ohms. Contact configuration is Form A; I. 2. 4, or 
6 -pole; single throw. 

ELECTROLUMINESCENT DISPLAY 
1)9 Vogue Instrument Corporation is now mar - 
Li) keting a new high -reliability electrolunrines- 
cent display in a compact package which includes 
the power supply and encoding circuits for dis- 
playing numbers and letters. 

An EI. character consists of several segments 
which. when illuminated in a particular pattern, 
form numbers or letters. The internal power sup- 
ply generates the required excitation signals. The 
power supply requires only low -voltage d.c. in the 
ti- to 48 -volt range. The display will operate from 
any type of in signal and accepts decimal or 
binary coded decimal inputs. A self -contained en- 
coder converts these input signals and protides 
the control for excitation of the desired signal. 

SPEED -CONTROL KIT 
2A Electro -Craft Corporation has announced 
L availability of the "\Iotonratic" speed -control 

kit offering an adjustable speed control range of 
1000:1. Taie kit, made for experimental purposes, 
can be used to set the speed of a unique d.c. mo- 
tor. capable of handling 12 in./oz. torque. by 
manual command or heat or light input. The 
motor will maintain a constant speed set any- 
where between 5 and 5000 rpm. irrespective of 
changes in line voltage or load conditions. 

The kit includes a single- transistor amplifier as 

well as a four -transistor wide -range circuit en- 
abling the experimenter to determine the con- 
trol requirements of any particular system. 

MINIATURE POWER TRANSISTORS 
Delco Radio Division has announced a new 

Ld family of miniature diamond base (TO -37) 
power transistors with maximum continuous col- 
lector- current ratings of 5 amperes. The Types 
2N:12I2 through 15 are medium -power "p -n -p" 
germanium devices. They are designed primarily 
for rapid switching of high -voltage, high- current 
loads where minimum space is available. 

The drift field. non- uniform. diffused base 
( "Nu- Base") construction features a large clement 
with built -in protection to current hot spots to 
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SARKES TARZIAN 

s 

WHY 
you should buy and enjoy 

TARZIAN TAPE 
Most of its users say that Tarzian Tape is the finest tape you can 

buy for the entire range of audio recording purposes, from stereo 
music to school work. Tape dealers who sell Tarzian Tape do so 
because they believe it is a very good product for you, the user -not 
because we give them fancy advertising support and free premiums. 

The package for Tarzian Tape is 

strictly functional, not ornate. The 
price is standard: not cheap like 
"white box," not artificially high be- 
cause of some "magic ingredient." 
The quality is professional, not 
because you run a recording studio 
or a radio station, but because any 
good tape recorder deserves it and 
any discriminating pair of ears 
appreciates it. 

Insist on Tarzian Tape...depend 
on it for long lasting, professional 
quality performance whatever your 
recording assignment. 
FREE...Tarzian's "Lower the Cost 
of Fun With Tape Recording" con- 
tains 32 illustrated pages of tape tips. 
Send for your free copy. 

ITEM 

Standard Play 
1.5 Mil 
Acetate Tape 

Reel Length Code 
Size (Feet) Number 

3" 150 1131 -01 

5" 600 1131 -06 

7' 1200 1131 -12 
Reel 2400 1131 -24R 
Hub 2400 1131 -24H 

Long Play 
1.0 Mit 
Acetate Tape 

3" 225 1121 -02 

5" 900 1121 -09 

7" 1800 1121 -16 
Reel 3600 1121 -36R 
Hub 3600 1121 -36H 

Long Play 
1.0 Mil 
Mylar Tape 

3" 225 1321 -02 

5" 900 1321 -09 
7" 1800 1321 -18 

Reel 3600 1321 -36R 
Hub 3600 1321 -36H 

Extra Long 
Play 0.5 Mil 
Mylar Tape 
(T ensilized) 

3" 300 1411 -03 

3%" .600 1411 -06 

5' 1200 1411 -12 

7' 2400 1411 -24 

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

MAGNETIC TAPE DIVISION BLOOMINGTON, INDIANA 
Export: Ad Auriema, Inc., N.Y. Canada: E. J. Piggott Enterprises Ltd., Toronto, Ont. 
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assure freedom from secondary breakdown over 
the operating range. The units will dissipate 5 

watts at 71:C case temperature. Operating tem- 
peratures range from 65 to 110 degrees C with 
a maximum storage temperature of 125 degrees C. 

IN -LINE VERNIER ATTENUATOR 

26 
Kay Electric Contpanc is now offering a new 
in -line vernier attenuator which provides for 

fine control of attenuation when used as a sep- 
arate unit or in series with the firm's 1 -db step 
anemia tors. 

The new unit provides attenuation values in 
0.1 -db steps from 0.1 to 1.1 db at frequencies up 
to 501) Inc. Typical accuracies are better than 
+5% over -all at 100 me.; ±10% at 250 mc. 
\laximum v.s.w.r. is 1.4 at 250 mc. The attenu- 
ators are available in 50, 70, and 90 ohms. 

21 

HI -FI - AUDIO PRODUCTS 

60 -WATT STEREO RECEIVER 
Allied Radio Corporation has added a 60- 
watt stereo receiver, the KN -360, to its 

"Knight" line of assembled audio equipment. 
Combined on one chassis is an F \1- sterco tuner, 

a conventional F \I tuner, an -A \I tuner, a stereo 
preamp, and a 60 -watt stereo amplifier. The 

complete stereo sound system 
-NEW ROBERTS 720 

John (Johnny) Green -composer, conductor, 
lecturer -a musical master who never settles 
for less than perfect performance. Its only 
natural for Mr. Green to work with the 720, 

Roberts' newest professional recorder. A costly 
2- speed, electrically switched hysteresis syn- 
chronous motor minimizes wow and flutter. 
The no- nonsense simplicity of Roberts' famous 
transport mechanism gives Mr. Green instant 
control of all record and playback functions. 
The 720 "duet" feature permits invaluable 
sound- with -sound recording. An exclusive "set 
and forget" switch automatically turns off all 
electronics at end of tape. Four -track stereo 
and monaural. Reproduces 40 to 15,000 cps at 
7I/2 ips. Speeds: 7/2, 32/4,12/8 ips 115 ips optional). 
A professional quality instrument. $399.95. 

ROB ERTS 
Send for FREE BOOKLET! "40 and more ways 
to use a Roberts Tape Recorder" and complete 
detai's on 720. 

Roberts Electronics, 5922 Bowcroft 
Los Angeles, Calif., 90t116, Dept. EW -4 

Name 

Address 

City State 

In Canada: J. M. Nelson Electronics, Ltd., 
2149 Commercial Drive, Vancouver 12, B. C. 

(Prices slightly higher in Canada) 

entire unit measures 51" x 16" x 15" and is 
designed to fit on shelves or in an equipment 
cabinet. 

The amplifier section provides 30 watts per 
channel and continuous sine -wave output power 
of 27 watts per channel. Frequency response is 
20- 20,000 cps ±l db at full rated output power. 
Harmonic distortion is less than 0.6% at full 
rated output. Channel separation is 30 db or 
better. There are three stereo inputs and four- 
teen front -panel controls. 

A brown metal or walnut wood cabinet is 
available extra. 

45 -OHM P.A. SPEAKER 
Atlas Sourd has announced the introduc- 

2 fion of its Modela EC -10 paging ant! talk 
back speaker, a 45 -ohm unit suitable for inter- 
com systems which require 45 ohms for proper 
operation. Power input is 6 watts and frequency 
response is 400 to 13,000 cps. 

The horn section is of precision -molded "Itn- 
plex" to assure vibration -free. resonance -free out- 
put. The magnetic circuit features a new ceramic 
magnet and a one -piece diaphragm assembly. A 
steel bracket, which is adjustable, makes mount- 
ing simple and secure. The bell diameter is 

71/2" [while the over -all depth is 69S ". 

29 

AUTOMATED TAPE RECORDER 
Concord Electronics Corporation has an- 
nounced an automated, battery-operated 

tape recorder that will begin operation at the 
sound of a voice and automatically stop when 
the sound ceases. A built -in slide projector syn- 
chronizer automatically advances and synchro- 
nizes slide. and sonuul. A one -knob control allows 
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synchronization of music and narration with any 
movie projector. 

This lightweight recorder is self -threading on 
a 5" take -up reel and will record up to three 
hours continuously on conventional tape. The 
unit is powered by standard D batteries but is 
designed to convert to a.c. operation if desired. 

30 

STEREO /MONO TAPE DECK 
Eico Electronic Instrument Co. Inc. is now 
offering a compact fort' -track stereo/mono 

recorder -player incorporating a three -motor tape 
transport with electro -dynamic braking. Avail- 
able in both kit and assembled versions, the new 
unit provides full record and playback equaliza- 
tion at both 71/2- and 33/4-ips tape speeds. All 
recording electronics are included in the deck 
along with a playback preamp. 

Frequency response is 30- 17,000 cps ±3 db at 
71/2 ips and 30- 12.000 cps ±3 db at 33/4 ips. 
Wow and flutter is under 0.2% at 71/2 ips. The 
unit measures 123/4" x 12- 9/16" x 61/2" and 
weighs approximately 22 pounds. 

1 8-INCH WOOFER 

31 
Hartley Products Company is now market- 
ing the Hartley -Lush 218 \IS speaker, an 18- 

inch woofer with response down to 16 cycles. 
The new unit has been designed to operate with 
the company's 10" 220MS speaker in the "Con- 
certmaster" loudspeaker system. The two speak- 
ers are matched acoustically and, to eliminate 
any disassociation effect, they run together for 
two octaves on either side of the 550 -cycle cross- 
over point. The woofer may also be used with 
other tweeter- midrange combinations. 

'File woofer has a 14 -pound magnet, a cast 
aluminum frame, and a patented tri- polymer 
plastic cone. The firm's magnetic suspension 
principle is also utilized. Magnetic restoration 
employs a positive force for eliminating speaker 
hangover, resulting in improved transient re- 
sponse and lowered distortion. 

SUBMINIATURE STEREO PICKUP 
99 Stanton Magnetics, Inc. has developed a 
im subminiature stereo pickup, the 500AT 
"Micro Fluxsalve." Thumbnail size and weigh- 
ing less than 5 grams, the 500ÁT retains the 

high output and high performance standards of 
the firm's "Stereo Fluxvalve." This unit is de- 
signed for the new generation of automatic turn- 
tables using low -mass tonearnr systems. The unit 
also incorporates the recommended RIAA 15° 
playback angle. 

SOLID -STATE TAPE RECORDER 

33 
Crown Internional has anounced a 

line of solid -state 
at 

lape recorders for pnew ro 
fessional and industrial applications. 

This new Series 800 has a guaranteed response 
of 30- 30,000 cps, ±3 db at only 17 /s ips, 30- 20,000 
cps ±2 db at 33/4 ips; and 50 -30.000 cps ±2 db 
at 71/2 ips. Because of this response, the 15 -ips 
speed has been eliminated except on special or- 
der. Individual performance records are supplied 
With each machine showing its exact charac- 
teristics. 

This performance is made possible by a de- 
sign which incorporates silicon transistors (no 
tubes), plug -in circuit modules for each special 
function, plus gold -plated printed circuits on 
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(Weigh- h,.ntls. -Ille unit has tit in regulated 
potter .upplies and tittuittt wItieh will func- 

tiun uuunall\ 11tcr _o tu -I- 200 degrees F. 

34 

STEREO HEADSET 
l)atid Clark C palls Inc. has added the 
\loticl lull tu its line of headsets for sterco 

and manu applitatiuns. 
"I he Clew unit Pt'idcs frequency coverage 

from 111 tu 16 ,000 cps and hequencs response t:1 
db Iron) °II to 10.111111 cps. Nominal impedance 
is s ulnas and maximum potrei input is I tran 
per phone. Unit cis ale ut the unit ctg ulil 
Ids 'hook It pc. the nett headset tunic. with 
apt t -loot table and a _- tit11nit situ,' Plug. 

.\ special leattne 111 thus(' units is (Inert 
acoustic:ti coupling ttInch pion ides dim t coupling 
bet lt Cell the repiudueed sound and the car 'it ith 
complete privacy. Hie ear seals :tie specially 

molded and high It compliant. l het conform to 
the contours ul the head. cscu It hen wearing 
glasses. 

35 

STEREO RECEIVER 
Pilot Itatliu Curpur :ttiun has iu.t iiituuln.td 
.1 nets \ \I.1 \I. I 'il uhc11 teccisol ís1111 lt 

te.11111 cs a 7t1. tí;111 i11,1.111' :uupititt 

1)esignate11 the Model R -7117. the new unit 
is equipped pith a center toting meter (alibi ailed 

for accurate tuning. -I he tuner's F\I seusititit 
is 3 Av. iIHFI and has a capture ratio of 1 fib. 
The tuner also fc :utucs an automatic F \I- stereo 

indicator and three i.l. stages. 

'Ihc t :ansistotiied amplifier section has a 

front-panel ptit.uc listening stereo hc.ntphnne 
jack. llatmimic distortion is l': '1111 1. the 
unit mcastn es fi" high x 17 -I -I /Iii" deep. 

36 

40 -WATT STEREO AMPLIFIER 
LaLttci tr. Radio Flecconics (:otpotation has 

added a lit %, intrgt.ucd stet., amplifier 
to its line ul audio equipment. 

Complete master tunuul facilities on Ihc 
I \ -210 ins lode concentric has.. treble. and 

%ohmic councils: a 1111% 1111 nn1lble film; selector 
stsitch lot phunu Inu.t. tape. and auxili :n s 

progt:un nut.": mule acilth: and a panel 
Speaker /ph11ne switth for thutte of speaker or 

headphone listening. 
Music vowel output is In reaps. _II watts each 

channel Harmonic disuotiun is less than I : 
at rated output with frequent response I0 20.11110 

cps 77.I db. 
Ilhc unit. I sed in a case with hurt and 

guild front panel, measures I119" tc. x :ab'r" h. 

x I I" tl. 

CB- HAM -COMMUNICATIONS 
WIND -RESISTANT ANTENNA 

31 
_lasik Labutuntits, lut. has dcrclopell e 111 ss 

StrctiiIIt designed crossed dipole antenna 

hit la tu 111 ss ithst :anal isind, ul up lu I'-'ll Mph. 

Desclopc11 tu resist heats tain. nuts, hind, an,1 

A NEW 
COLOR CODES 

CHART IS 

AVAILABLE 

A colorful, authoritative foldout wall chart 
(originally appearing in the pages of EW) 
can now be yours, and for only 

This Color Codes Chart gives you corn - 
plete identification of color codes. You 
can use it to identify specific value of 
ceramic, paper and mica capacitors, tran- 
sistor bases; semi -conductor diodes; re- 
sistors and transformer wiring. 

Enclose 25C for each chart and mail to: 

Ziff -Davis Reprint Service 
Department EW 
589 Broadway 
New York 12, New York 
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other set crc weathtt trru;litiun.. the antenna con- 
sists of a stung aluminum bourn nunnttcd on a 

four- fout -squa e ;pound Wane. I he antenna ele- 
ments ate spaced lot- maximum gain un the 
I21 _ -lout aluninunt II11/t boom Whit"' is dc- 

signed as two scpaialc section. lot cast han, 
filing. 

-Iltc Model 37,7 oilers lineal net ical or hori- 
zontal t or tin ular night- of Ictt hantl) pulat 
tiun with ptotision tut c\tctuallt swiuhing 
signal pularizat' . Designed lut I Ill mt. ltith a 

baudttidth of 211 nu.. the antenna mat be staled 
tu other center begun -tit its and ut her bandnidths. 

38 

REMOTE BASE -STATION CONTROL 
\ultra ( annul ltstenu. lot. Ili- ilcseluptd 
a unnpat t. all solid state packaged remote - 

cunrrul s\ stein lue t.I1.i. 11111111 b :nc.st.ttiun switch- 
ing which Icuutss the Iittus unique tltlrout -ul- 

rtc phase-shilt nt,11ulatut] tolling tu atlhit.% 

opt knout inn Ito nnautc icliabititt and high se- 

turits. 
I Ile st.ltua I ' Icy te co11tol ltni`itics 

complete stills 1 back laqua tauuuc Icrn111.1i, 
tar ans t.h.l. 'mho tuitc tuntmuuitalion in. 

stallitinu of up tu oint armure stations per than - 

nel traquent t . I 11isp :other is Ill-Milled 111111 

ten in lit id u.tl and /or ten tuntntun controls l,r 
each ¡emote station. 

'I he sstcut is compatible with open -wire pairs 

Everything you ever wanted in a CB transceiver! 

Newest! Most Versatile! Most Power Out! 
The I I channel "Messenger I I I" \+ill chanec every idea you ever 
had about what a Citiicns Band unit should otter! Tiny, all 
transistor, it's really quiet, really hot! Interchangeable for base 
or mobile -use it as a full 5 -watt battery pot+ered portable pack 
set or a 3 -watt PA system. The "Messenger III ", with an aero- 
space transistor developed for the "Relay' communications 

satellite, deli\ ers more power output \+ith maximum legal 
input! Double conversion receiver with high 1st I.F. 

provides excellent spurious and image rejection. Set - 
and- forget "Volume" and "Squelch" controls make 

it possible for the first time to work "close -in" or 
at extended range with initial settings. Furnished 
\ +its dynamic microphone -full line of acces- 
sories available for selective calling, portable 
held pack, or public address use 

Cat. No. 242 -150 $189.95 Net 

7X-Ì C. F. JOHNSON COMPANY 
® 1110 Tenth Ave. S.W. Waseca. Minnesota 

WRITE TODAY 
for details on the 
-Messenger" CB 
line -or see your 
dlstnbutor! 

Please send lull details on the "Messenger" CB hoe. 

NAME 

ADDRESS 

CITY STATE 
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Components for Building 
CUSTOM TRANSISTOR TUNER 

51/2" long, 2" wide, ' /e" high 

r 

L 

Case dimensions: 
3" long, 11 /4" wide, 11/s" high 

4 Stage FM -IF Amplifier 
The transistorized strip is a high gain, wide 
band printed circuit unit for building quality 
Hi Fi Stereo Tuners. Featuring the complete 
elimination of any form of stage neutralization. 
When combined with transistor tuner gives 30 
DB quieting with less than 1 microvolt signal. 
(Also available transistor AM -FM IF Amplifier 
with 3 stages of AM and 3 stages of FM.) 

$1 225 

FM Tuner 
A high quality transistorized component in a 
compact package using the efficient high fre- 
quency MESA transistor as a low noise 
high gain RF amplifier. $875 

A combination of A or B with Cis a natural choice for 
constructing a high quality all transistor FM tuner, 
Combine these units with o good audio amplifier and 
speaker system and enjoy the best of FM reception. 

WALLER CORPORATION, Dept. EW44, Crystal Lake, Illinois 60014 

WALLER CORPORATION, Dept. EW44, Crystal Lake, Illinois 60014 
Send postpaid the following: 
(A) 4 stage Transistor FM -IF Amplifiers @ $12.25 ea. 
(B) Transistor AM -FM IF Amplifier @ $12.25 ea. 
(C) Transistor FM Tuner @ $8.75 ea. 
Check or Money Order enclosed in the amount of $ 

Name 

Address 

City State Zip Code 
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rSTROMBERG 
S SALE 

AT 
N CARLSON L McGEE 

PUBLIC ADDRESS AMPLIFIERS IN ORIGINAL 
CARTONS AT TERRIFIC SAVINGS. 

SIGNET 

SAU -33 
REG. 

$113.30 
LIST 

McGEE'S 

PRICE 

$49.95 
Stromberg Carlson Signet SAU -33 watt amplifier. 
Most popular model for church and school sound 
systems. Inputs for 2 high impedance dynamic or 
crystal mikes plus crystal phono input. Output 
matches 4 -8 -16 ohm speakers plus 70 volt line for 
long distance speaker wiring. Full 110 volt AC 
transformer operated with 5U4 rectifier, has a 
total of 6 tubes featuring push -pull 616GB output 
tubes. Response 30 to 20,000 c.p.s. with dual base 
and treble tone controls, 2 separate mike volume 
controls and phono control. Shipped express or 
truck only. Shipping wt. 24 lbs. 161/2" long, 8" 
high and 10" deep. Factory Fresh in original car- 
tons. Regular $113.30 list, McGee's sale price 
$49.95. 
SPC -12 portable case and two 12" PM speakers 
with 25 feet of wire will hold either the 22 or 33 
watt models. List price $86.50, McGee's price 
$39.95 or $29.95 if ordered with an amplifier. 
Shipping wt. 30 lbs. 

OTHER STROMBERG CARLSON AMPS ON SALE 
SAU -10 10 watt -this is the only model that does 
not have a cover. Shipping wt. 11 lbs. List price 
$63.50, McGee's price $24.95. 
SAll -22 22 watt -is similar to but smaller than the 
SAU -33, has push pull 6805 output tubes. List 
price $95.70, McGee's price $39.95. 
SAU -70 70 watt extra powerful P.A. amplifier ship- 
ping wt. 31 lbs. A regular $175.00 list amp, 
McGee's price is only $79.95. 
Signet 88 Transistor amplifier. 8 watts for 12 volt 
DC operation only. Wt. 3 lbs. List $115.35, McGee's 
price $39.95. 
To order from this ad send 25% deposit. We will 
ship cod for balance plus shipping costs. Send for 
McGee's special amplifier flyer showing complete 
systems and other amplifiers on sale. 

McGEE RADIO CO. 
1901 McGee St. Kansas City 8, Missouri 
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send for NEW FREE 
CRYSTAL CATALOG 

with NEW TRANSISTOR 
OSCILLATOR CIRCUITS 

Citizen Band S2 95 
EACH 

Class "D" Crystals 
3rd overtone - .005% tolerance - to 
meet all FCC requirements. Hermetically 
sealed HC6 /U holders. ys" pin spacing. 
.050 pins. (Add 15e per crystal for .093 
pins). 

All 23 megacycle frequencies in stock: 26.965. 26.975, 
26.985, 27.003, 27.015, 27.025, 27.035, 27.055, 27.065, 
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, 27.255. 
Matched crystal nets for ALL CB units (Specify equipment 
make and model numbers) _..._ 25.90 per set 

RADIO CONTROL CRYSTALS 
In HC6 /U HOLDERS -SIX FREQUENCIES 

In State for Immediate dehlen Itrauencies Hato% to m n- rebn: rolcreer. 005[7. r4yy pin ceaere , .050 pin dlemabr. 
L Oe3 Dlea avallaÈb. add 15! par errmi.l apKVr tregwow,. 

26.198, 27.041. 27.015, 27.141, iZy g 
11 27.1, 27.215 weft 

(add t per errata) for !mental,* and be,Nlina) 

ORDER FROM CLOSER PLANT 

TEXAS CRYSTALS 
DEPT. R -44 
1000 Crystal Drive 
FORT MYERS, FLORDA 
Phone 813 WE 6 -2109 
TWX 813 -334 -2830 

AND 
4117 W. Jefferson Blvd. 
LOS ANGELES, CALIF. 
Phone 213 -731 -2258 
TWX 213-737-1315 

Division of 

EARN Engineering DEGREE 
You c t 

' 
A.S E.E. degree at home. College 

level HONE STUDY courses taught so you an under - 
[and them. Continue your education, earn more in 

the highly paid electronics industry. Missiles, tom 
puters, transistors. automation, complete electronics. 
Over 27.000 graduates now employed. Resident 
school ailable at Chicago campus- Founded 
1934. .end for free catalog. 
American Institute of Engineering & Technology 

1141 West Fullerton Parkway, Chicago 14, ill, 

and carrier -derived tone channels. Operating 
speed is less than 200 msec. for all functions in- 
cluding push -to -talk. The control panel can be 
supplied either as a desk -top unit or for mount- 
ing in the dispatcher's control console. 

39 

SHIP -TO -SHORE UNIT 
Raytheon Company has just introduced an 
all- transistor, ship -to -shore radiotelephone 

which it claims is the most powerful unit of its 
type ever developed. Weighing only 8 pounds 
and less than one -third cubic foot in size, the 
45 -watt unit is almost a third smaller than 
partially transistorized models of comparable 
power. 

The Model RAY -1045 draws less than 1 /20th 
the standby current required by conventional 
units. A full- service marine radiotelephone, it 
includes six channels to call the Coast Guard, 
other boats and ships, shore stations, and, 
through the shoreside marine telephone operator, 
anyone who has a telephone. It also has a tunable 
receiver covering the broadcast band. 

40 

FM TWO -WAY BUSINESS RADIO 
General Electric's Communication Products 
Department has engineered a new low - 

priced, compact FM two -way mobile radio for 
businesses. To be marketed under the name "Ac- 
cent 450," the new unit operates in the 450 -mc. 
band. 

A new plug -in speaker -control head combina- 
tion is used to provide the unit with mounting 

flexibility. The speaker is built into the control 
head itself and the same combination is used fot 
either dashboard or trunk installations. The 
chassis is designed for snap -in, snap -out installa- 
tion. 

The radio is housed in a moisture- proof, dust - 
resistant aluminum housing. It comes complete 
with a new high -gain mobile antenna, a battery - 
saying circuit, and completely transistorized 
power supply. 

41 

SOLID -STATE POWER CONVERTER 
Linear Systems Inc. k now offering a solid - 
state converter which operates on a 12- to 

15 -volt d.c. input and provides a series of three 
d.c. outputs. These include a high -voltage out- 
put ranging from 650 to 850 volts d.c. at 500 
to 4011 ma., a low -voltage output ranging from 
250 to 325 volts d.c. at 200 tna., and a bias out- 
put from 0 to 120 volts negative at 20 ma. 

This "Century" model is suited to mobile radio 
services of all types including aviation. com- 
mercial, marine, industrial, emergency, and ama- 
teur. Special new circuitry has been developed 
to give the unit the capability of operating at 
91 percent efficiency with 275 watts output and 
similarly high percentages over a substantial 
range of power on either side of this point. 

DEPTH RECORDERS 

42 
Bendix- Marine has returned the Models 
DR -7A and DR -9 depth recorders to its 

line with both units featuring a new type of 
transducer of greatly increased sensitivity. 

Basic range of the DR -7A is 0 to 100 fathoms 
with an extended range to 200 fathoms. The 
DR -9 has a basic range of 0 to 200 feet with 
an extended range to 400 feet. This unit is 
especially well suited to shallow fishing areas. 
Presentation of the recordings of either model 
is on a 7 -inch chart paper viewed through a 

8" x 7" window. Speed of paper travel is Kirr 

per minute and 43 hours of continuous record- 
ing are available from one roll of paper. Power 
supplies are available for 12, 24, 32, or 110 
volts d.c. 

ELECTRONICS WORLD 
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MANUFACTURERS' 
LITERATURE 

TRANSISTORIZED SUPPLIES 

48 
Acopian Technical Co. is offering copies of 
its new lour.page, two -color data sheet which 

provides complete technical details and prices on 
the first's line of dual- output a.c.- to -d.c. tran- 
sistorized. regulated plug -in potter supplies. In- 
dividual outputs are listed in nominal voltages 
from 15 to 100 volts. Two outputs ntay he selec- 

ted from the list for a dual- output regulated 
supply in a case size only 3-5/16" x 4 -5/32" x 
4 -3/4 ". 

AUDIO NOISE GENERATOR 

49 , 
EIgenco Incorporated is offering copies of its 
Bulletin EI -33IA which describes the firm's 

audio noise generator in detail. The instrument 
features highly regulated r. it.s. level and greatly 
improved noise characteristics. The output spec- 

Mini is uniform to ±0.5 db from 10 to 201100 

cps. Other renions are available and are described 
in this publication. 

50 

MICROWAVE EQUIPMENT 
RCA Alicrnttase Department has issued a 

technical brochure describing operation of 
its 'I )pe (:\ \' -611 ntiavnvave equipment of all - 
solid -state design. 

The brochure provides data on terminal and 
repeater equipment and includes basic func- 
tional diagrams. .Standby equipment. station as- 

semblies, and cabinet configurations are also 
shown. 

COMPONENT CATALOGUE 

51 
General Ltstnnucut Corporation has issued 
a 23 -page catalogue in handily indexed form, 

listing the entertainment products manufactured 
by the company. These product lines include 
radio-TV silicon and selenium rectifiers. enter- 
tainment diodes and transistors, silicon tube re- 

placement rectifiers. electrolvtles, molded and 
gold -dip itvlar capacitors, tubular paper capaci- 
tors, and a custom -line of u.h.f. converters. 

This publication carries a full description of 
all the products, types of packaging, character- 
istics, and components which they can be used 

to replace, as well as dealer net prices. 

52 

LOUDSPEAKER TIPS 
Acoustic Research. Inc. is offering copies of 
a four -page reprint carrying the article "How 

i ELECTRONICS WORLD 

To Get the Nfost front Your Loudspeaker" which 
appeared in "1111--i Stereo R.:vicut... 

In the article, E. Yillchur of the company pre- 
sents simple principles and methods of setting 
tip loudspeakers in a living roost- placement. 
phasing. level adjustment -acrd describe: some of 
the inaccurate old wives' tales about speakers. 

53 

SILICON RECTIFIER BULLETIN 
National Transistor is offering copies of a 

new engineering bulletin. 11 -111. which de- 

scribes a line of silicon entertainment rectifiers 
available front the company. 

The bulletin gives electrical and mechanical 
specifications for 50 rectifieras ranging in p.r.s. 
front 100 to 1000 volts at a forward current of 
11.5 amp. Five case styles are listed conforming 
to JEDEC standards 1)0-1, 2, 3, 7. and 13. Char- 
acteristic curves are shown for a wide s;riety 
of operating conditions, including temperature, 
(Lc. load current, input capacitance, and for half - 

wave as well as voltage-doubler operation. 

CONNECTOR SELECTOR 
ethode Electronics, Inc. has recently pith- 

ily. 
)flisped 

a 20-page catalogue that is designed 
to facilitate the quick selection of miniature size 

ensironntental connectors and termination ac- 

cessories to fit the requirements of the design. 
evaluation. or procurement engineer. 

The three -color catalogue. No. 452. is punched 
for three -ring binder. It contains all of the in- 
formation required to enable the designer to put 
together a complete envitountental connector 
using the proper part numbers. 

55 

COAXIAL CONNECTOR CATALOGUE 
'Iitoti Electronics Inc. has issued a 7,0-page 

catalogue describing its line of coaxial con- 
nectors. Lines include 50- and 75 -ohm subutittia- 
tures. 50 -ohin nticrontiniatuies, coaxial adapters, 
stripline connectors, and special coaxial devices. 
Dimension diagrams of all units are included in 
Catalogue 103 along wilh complete engineering 
specifications and assembly data. 

TANTALUM CAPACITORS 

56 
Astroti Corporation has issued a new en- 
gineering bulletin. No. B 401 -1, covering its 

line of solid elecrrolstc tantalum capacitors. 
The 16 -page publication contains complete in. 

TOTAL NO. OF REQUESTS 

P.O. BOX 7842, Philadelphia 1, Pa. 

Please send me copies of the literature whose code numbers I have circled. 
(Your requests will be forwarded to the manufacturers who will be glad to fill them promptly.) 

48 49 50 51 52 53 54 55 56 51 58 59 60 61 62 63 64 65 66 67 
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rattv~ 
If you've recently changed your address or 

plan to in the near future, be sure to notify 

us at once. Place magazine address label 

here and print your new address below. 

NEW ADDRESS: 

NAME 
PLEASE PRINT 

ADDRESS 

CITY ZONE STATE 

MAIL COPIES TO NEW ADDRESS STARTING 

WITH ISSUE. 

If you have any other questions 
about your subscription be sure to 
include your magazine address label 
when writing us. 

Mail to: ELECTRONICS WORLD, 434 So. 

Wabash Avenue, Chicago 5, Illinois 

Wherever you use a screwdriver 

JCKWEDGi 
SCREW-HOLDING SCREWDRIVE 

does the job faster and easier! 

BECAUSE a Quick- Wedge'' Screw - Holding 
Screwdriver holds, starts and drives the screw 
... straight, every screwdriving job is easier... 
goes faster. No longer will you waste time fumb- 
ling with the screw . Thus if your screw - 
driving job is overhead, below ground 
level, or even in hard -to- get -at places 
you simply affix the screw ... 
place it in the desired spot .. . 

drive it in ... release the screw- 
driver and the job is done: 
Prove it yourself! Use a 

Quick -Wedges once 
and you'll never be 
without one. They're uncondi- 
tionally guaranteed! Ask your 
dealer or write for our catalog today! 

KEDMAN COMPANY 
233 So. 5th West, P. 0. Box 261, SALT LAKE CITY, UTAH 84110 
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Now you can get the 

1964 PHOTOGRAPHY 

DIRECTORY 

& BUYING GUIDE 

For up -to- the -minute news on virtu- 
ally all the products on the photo 
market, get the 1964 Photography 
Directory & Buying Guide. 

It covers: still cameras 

flash equipment 
movie cameras 

still and movie projectors 
still and movie films 
lighting equipment 
exposure meters 

darkroom equipment 
tape recorders 

The 1964 Photography Directory & 
Buying Guide is only 75C. Available at 
your favorite newsstand and camera 
store or enclose your payment (plus 
15C postage and handling) and mail 
to: Ziff -Davis Service Division, Dept. 
PD, 589 Broadway, New York 12, N.Y. 

RADIO- ELECTRONICS 
Coyne -and only Coyne -can give you this modern, TV 
Home Training. Easy to fol- 
low 2150 photos and diagrams 
covering Radios -TV, Color, 
UHF, Transistors. We also 
show you how to start making 
money while learning, right at 
home. Get your basic training 
at home, then make a flash fin- 
ish with 2 weeks of actual shop 
work in Chicago under direc- 
tion of same instructors who 
guide our resident students. 
LOW COST -Easy to Pay 
You don't pay for costly "put 
together" kits. Small monthly 
payments and low, low cost 
make it easy for everyone to 
train. Free employment eerv- 
vice for graduates -or we 
show you how to start your 
own service business on a "shoestring." Send name to- 
day for complete facts and 
valuable book on Television. 
No salesman will call. Every- 
thing mailed free, postpaid. 
Coyne Electrical School 

Chartered as an Educational 
Institution Nol for Profit 

1501 W.Congress Parkway 
Dept. 44 -H6, CHICAGO 7, ILL. 

FREE 
of Extra Charge 

to Graduates 
TWO WEEKS 
Shop Training in Chicago 
No increase in home train- 
ing cost, but the day you 
graduate you will be en- 
titled to two full weeks of 
personal instruction on ac- 
tual projects in the great 
Shop -Labs of Coyne in Chi- cago- without one cent of 
extra tuition whatsoever. 

FREEustSendName 
No charge. No obligation. 
No salesman will bother 
you. Just send name for 
free copy of big 24 page 
book on quickest, lowest 
cost way to train for top 
pay job 
or busi- 
ness of i 
your own 
...Mail 
coupon today. 4. 

B.W. Cooke, Pres. Home Training Division, Dept. 44 -1161 
1501 W. Congress Parkway, Chicago 7, III. I 
Please mail free book and offer of two weeks personal I 
training in Chicago without extra tuition for home study' 
graduates. Explain low monthly payments. 

NAME AGE 

ADDRESS 
I 

STATE 
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formation on performance characteristics and 
application test specifications for the firm's Type 
TES units. The bulletin also includes curves il- 
lustrating typical performance in addition to a 
handy reference on MIL -C -26655 type numbers 
for ready identification. 

PULSE GENERATOR DATA SHEET 

1 

Servo Corporation of America has published 
a new technical data sheet which contains 

comprehensive descriptive material on its new 
9000 Series all- transistor line of pulse generators 
for general -purpose use. 

The data sheet gives detailed information and 
prices covering a variety of available modules. 
These include three different time -delay modules, 
two input -amplifier modules, three time -base 
modules, three pulse -width modules, and two 
output -amplifier modules. 

58 

V.H.F. RECEIVER DATA 
Regency Electronics, Inc. has issued a two - 
color, two -page technical information sheet 

on two of its newest v.h.f. aircraft receivers for 
flight monitoring applications. 

Complete electrical, mechanical, and physical 
characteristics are provided on the AR -132 and 
"Flight Jlonitoradio" receivers. Additional in- 
formation is also included on the firm's AA -1 
v.h.f. antenna for use with the "Flight Monito- 
radio" unit. 

59 

BOLTED CONNECTION DATA 
Elastic Stop Nut Corporation of America 
has issued a comprehensive illustrated book- 

let on bolted connections. This 40 -page booklet, 
illustrated with simple line drawings and written 
in non -technical language, gives detailed infor- 
mation on the simple mechanics of a nut and 
bolt connection, explains why they loosen, and 
suggests how to obtain reliable joints. 

The digest covers bolting requirements, meth- 
ods of preventing nut loosening, a review of 
nuts, and includes a specific glossary of fastener 
terms. 

60 

RECEIVING -TUBE CHART 
General Electric Tube Department has is- 
sued a new receiving -tube selection chart 

entitled "High Reliability Tubes for Critical 
Applications." 

Chart ETR -3559A lists prototypes and essen- 
tial characteristics of the complete line of 59 types 
of "Five- Star" receiving tubes which are specifi- 
cally constructed for use in military, aircraft, and 
other critical applications. The four -page 81/2" x 
11" chart also includes basing diagrams. 

DUMMY -LOAD DATA 

61 
Trylon, Inc. has published a fotir -page tech- 
nical bulletin, No. C8253, outlining appli- 

cation advantages, electrical and mechanical 
characteristics of its dissipation resistors and 
dummy loads for antennas and transmitters. 

The bulletin includes information on both de- 
posited -filet and wire -wound types of dissipation 
resistors. Over -all specifications, mechanical de- 
tails, and performance data in tabular form are 
included in this publication. 

62 

PRECISION INSTRUMENTS 
Wayne Kerr Corporation has issued a six - 
page, two -color illustrated short -form cata- 

logue which covers its entire line of precision 
instruments. 

The instruments are briefly described with 
condensed specifications given on transformer 
ratio -arm bridges, instruments for analog analy- 
sis, distance and vibration instrumentation, low - 
level d.c. instrumentation, primary standard 
instrumentation, audio instrumentation, video 
instrumentation, and temperature- salinity instru- 
mentation and electronic thermometers. 

63 

ELECTRICAL TERMINALS 
Tri -Point Industries, Inc. is now offering 
a four -page cross -reference guide for minia- 

ture and subminiature Teflon -insulated electrical 
terminals. 

This new bulletin lists over 300 sizes of in- 
sulated terminals in 33 types showing their nu- 
merical equivalent available from other sources 
with some not available from other suppliers. 
Specifications and pictorial descriptions are also 
included. 

64 

MAGNETOSTRICTIVE DELAY LINES 
Ferranti Electric Inc. has published a booklet 
for design engineers, entitled "A -B -C's of 

Dlagnetostrictive Delay Lines," which contains 
illustrations and drawings of various waveshapes 
under various modes of operation. It covers RZ 
and NRZ recording methods and includes an 
informative glossary of nragnetostrictive delay - 

line terms as well as a summary of measurement 
practices. 

65 

TRANSISTOR CIRCUITS 
Sylvania Electric Products Inc.'s Semicon- 
ductor Division is offering a free brochure 

containing eight typical circuits for its "n -p -n" 
germanium alloy transistors. In addition, the 
brochure includes characteristics of these indus- 
trial and entertainment transistors, 

66 

RACK /PANEL CONNECTORS 
ITT Cannon Electric Inc. has released a new 
catalogue which describes the firm's DPI'C 

rack /panel connectors in detail. The DPW: is 
a miniature connector in a square configuration 
which incorporates the "Little Caesar" rear re- 
lease system. The insulator is diallyl phthalate, 
the shell is die -cast aluminum finished with yel- 
low chromate over cadmium, and keystone con- 
figurations are provided for necessary polariza- 
tion. 

The catalogue provides full details on available 
units along with application data. 

61 

CAPACITOR PERFORMANCE CHART 
Corning Electronic Components has issued 
a double -sided chart which shows glass - 

dielectric capacitor failure rates at a glance in 
percent per 1000 hours at various voltage and 
temperature stresses. On one side the chart shows 
plots for 90 percent confidence while on the 
other side are plots for 60 percent confidence. 

The chart is entitled "Failure Rate for Corning 
CYFR Capacitors" and is available without 
charge. 

PHYSICAL CONSTANTS 
National Bureau of Standards lias issued a 

handy pocket -size card which lists on one side 
selected physical constants, recommended by the 
National Academy of Sciences -National Research 
Council and adopted by NBS, and on the other 
side recommended unit prefixes as well as defined 
values and conversion factors. 

The card, NBS Misc. Publ, 253, is available 
from the Superintendent of Documents, U.S. 
Govt. Printing Office, Washington 20402 for 5 
cents catch. 

l'110T/1 CREDITS 
Page Credit 

20 H H. Scott, Inc. 

26 Taco, Div. of The Jerrold Corp. 

32 Atlas Sound Corp. 

38 (top) IBM 

42 Acoustic Technology Laboratories, Inc. 

44 Aladdin Electronics 

46 The Jerrold Corp. 

48 ITT Laboratories 

51 General Electric Company 

54 Motorola Inc. 

72 (left) B8K Manufacturing Company 

72 (right) Scientific Columbus, Inc. 

75 Hewlett- Packard Company 

ELECTRONICS WORLD 

www.americanradiohistory.com

www.americanradiohistory.com


ELECTRONICS 
MARKET PLACE 

COMMERCIAL RATE: For firms or individuals offering commercial products or services. 60C per word (including name and address). Minimum order $6.00. Payment 
must accompany copy except when ads are placed by accredited advertising agencies. Frequency discount: 5% for 6 months; 10% for 12 months paid in advance. 
READER RATE: For individuals with a personal item to buy or sell. 35C per word (including name and address). No Minimum! Payment must accompany copy. 
GENERAL INFORMATION: First word in all ads set in bold caps at no extra charge. Additional words may be set in bold caps at 10C extra per word. All copy subject 
to publisher's approval. Closing Date: 5th of the 2nd preceding month (for example, March issue closes January 5th. Send order and remittance to: Martin Lincoln, 
ELECTRONICS WORLD, One Park Avenue, New York, New York 10016 

FOR SALE 

TRANSISTOR Ignition coils, components, kits. Advice 
Free. Anderson Engineering. Wrentham 5, Mass. 

CANADIANS -Giant Surplus Bargain Packed Catalogs. 
Electronics. Hi -Fi, Shortwave, Amateur, Citizens Radio. 
Rush $1.00 (Refunded). ETCO. Dept. Z, 464 McGill, 
Montreal, Canada. 

JUST starting in TV service? Write for free 32 page 
catalog of service order books, invoices, job tickets, 
phone message books, statements and file systems. 
Oe!rich Publications, 6556 W. Higgins Rd. Chicago, 
III. 60656. 

GOVERNMENT Surplus Receivers, Transmitters, Snoop. 
erscopes, Parabolic Reflectors, Picture Catalog 10C. 
Meshna, Nahant, Mass. 

CONVERT any television to sensitive, big- screen oscil- 
loscope. Only minor changes required. No electronic 
experience necessary. Illustrated plans, $2.00. Relco, 
Box 10563, Houston 18, Texas. 

NEW transistor buried treasure, coin detectors. Kits, 
assembled models. $19.95 up. Free catalog. Relco, 
A18, Box 10563, Houston 18, Texas. 

TRANSISTORIZED Products importers catalog. $1.00. 
Intercontinental. CPO 1717, Tokyo, Japan. 

DIAGRAMS for repairing Radios $1.00. Television $2.50. 
Give make model. Diagram Service, Box 1151 E, Man- 
chester, Connecticut 06042. 

ART-13 Excellent condition $39.50 BC -433F Receiver 
with shock mounts $12.50. Ace Electronics, 1422 Mar- 
ket Street, San Francisco, Calif. 
TV CAMERAS and parts at lowest prices. Catalog 10C. 
Vanguard, 190 -48 -99th Ave., Hollis, N.Y. 

CB transmitters $6.00. Other bargains, catalog 10C. 
Vanguard, 190 -48 -99th Ave., Hollis, N.Y. 

RESISTORS precision carbon -deposit. Guaranteed 1% 
accuracy. 1/2 watt 8C. 1 watt 12C 2 watt 15C. Rock 
Distributing Co., 902 Corwin Road, Rochester 10, New 
York. 

110VAC 60cy from car generator. Powers lights, re- 
frigerator, transmitter, receiver etc. Simple, easy 
to convert. Plans, $2.00. Tedco, Box 12098, Houston, 
Texas 77017 

TRANSISTOR Television Translators. Rebroadcast 25 
miles. Meets F.C.C. specifications, battery powered. 
Keith Anderson Company, Piedmont, So. Dak. 

STEREO Multiplex Signal Generator: request free data 
and simplified alignment method. Karg Laboratories, 
Box 572, South Norwalk, Conn. 

PRINTED CIRCUIT REPAIR PROBLEMS? NOT WITH 
SOLDERBLOTTER! Unique wicking action removes solder 
and heat from delicate circuit boards and components. 
Makes transistor removal a cinch. Guaranteed to out- 
perform any other system or your money back. Send 
$1.00 to COMRECO, 1770 73rd Ave., North, St. Peters- 
burg. Fla. 

TRANSISTORS, Diodes, Electrolytics and miniature com- 
ponents. Brand new. Guaranteed. Two (2) watt tran- 
sistor audio amplifier kit with schematic, 3 transistors 
and components. $3.00. Send for free catalog. Min - 
mum order $3.00 postpaid in USA. Transistors Ur- 
limited Co., P.O. Box 442, Great Neck, L.I., N.Y., 516 -Pi 
7 -7221. 

REPAIRS AND SERVICES 

TV Tuners Rebuilt and Aligned to Specifications. 
Guaranteed All Makes. One Price. $9.50 Complete. 
Plus Shipping. Valley Tuners, 5641 -8 Cahuenga, North 
Hollywood, Calif. 
TV Tuners Rebuilt and Aligned per manufacturers spe- 
cification. Only $9.50. Any Make UHF or VHF. We sh p 

COD Ninety day written guarantee. Ship complete with 
tubes or write for free mailing kit and dealer brochure. 
JW Electronics. Box 51B. Bloomington, Indiana. 

WHY PAY MORE ?? 
RAD -TEL'S QUALITY 

BRAND NEW TUBES! 
EACH TUBE ATTRACTIVELY BOXED L BRANDED RAD -TEL 

Qty. Type Price Qty. Type Price Qty. Type Price 
-OZ4 .79 _ - 6AC7 .96 6CB6 .55 
-1B3 .79 -6AF4 1.01 _6CD6 1.51 
_1R5 .77 _6AG5 .70 -_ 6CG7 .61 
_1T4 .72 _6AL5 .47 _6CS6 .57 -IU5 .65 6AM8 .78 _ 6DQ6 1.10 
--3A3 .76 _6AQ5 .53 -_6EM7 .82 
-3AL5 .46 6AS5 .60 - 6EW7 .80 - 3AU6 .54 _6AT6 .49 __6FM7 .79 
-3AV6 .42 6AU4 .85 _.6GE5 .94 
-3BC5 .63 -6AÚ6 .52 __ 6GH8 .80 

.75 -6AU8 .87 _ __6GV5 1.01 
-3BZ6 .56 _6AV6 .41 - 6HS8 .95 
_3CB6 .56 -.6AW8 .90 _6J6 .71 
-3DZ4 .81 -6AX3 .95 -6JB6 1.00 - 3V4 .63 6AX4 .66 6K6 .63 

4BQ7 1.01 _6BA6 .50 -6S4 .52 
4BZ6 .58 -6BC5 .61 -_6SN7 .65 

-4EH7 .62 _6BE6 .55 _-6T8 .85 
_ _.5AM8 .79 __6BG6 1.70 - 6U8 .83 
_5AN8 .90 _6BK7 .85 -6W4 .61 

5AQ5 .54 _6BN6 .74 ._6W6 .71 
5J6 .72 -6BQ6 1.12 _ -6X4 .41 
5T8 .86 _6B07 1.00 ___6X8 .80 

.60 -6BZ6 .55 - . 7AU7 .65 
5U8 .84 _6BZ7 1.03 -.8FQ7 .56 

-5Y3 .46 _6C4 .45 -12AQ5 .60 
6AB4 .46 6C9 1.10 - _12AT6 .50 

Qty. Type 
__12AT7 

12AU6 
__12AU7 

12AV6 
12AX4 

_ -12AX7 
. 128E6 

12BH7 
12BQ6 

__12BY7 
12L6 

_12V6 
12W6 

_12X4 
_17JB6 

_ 21GY5 
_25CD6 

25L6 
35C5 
35W4 

_ _35Z5 
_5085 

5005 
50L6 

Price 
.76 
.51 
.61 
.41 
.67 
.63 
.53 
.77 

1.16 
.77 
.73 
.63 
.71 
.47 

1.02 
1.08 
1.52 

.57 

.51 
.42 
.60 
.69 
.53 
.61 

One Year 
Guarantee 

*Manufacturers Suggested 
List Price 

RAD-TEL Tube Co. 

Dept EW 

55 Chambers Street 
Newark, New Jersey 07105 

ENCLOSED IS S. 

Total 
Tubes 
Postage 
Grand 
Total 5 

Please rush order. 

Orders under $5 00 - Add $1.00 handling charge - plus postage. 

FREE! 

i Send FREE Tube and Parts Catalog 
Send FREE Trouble Shooting Guide 

NAME .. 

ADDRESS 

CITY ZONE . STATE 

RAD -TEL TUBE CO. TA D AD-FIO 
DEPT. Ew 55 CHAMBERS STREET. Newark, New Jersey 07105 

TERMS: 25% deposit must accompany all orders, balance C 0 0. Orders 
under $5 add $ 1 handling charge plus postage. Orders over $5 plus post- 
age. Approx 8 tubes per 1 lb Subject to prior sale. No C O D .'s outside 
continental U S A 
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GREGORY ELECTRONICS 

Reconditioned FM 

2 -Way Radio Savings 
THIS IS A PARTIAL LIST 

WRITE FOR NEW '64 CATALOG 

30.50mc 
MOBILES 

GE 2 -Piece Unit -6 volt or 12 volt 
4ER6 -4ET5 30w 30 -40mc 40 -50mc $ 98 
4ER6 -4ET6 60w 30 -40mc 40 -50mc $108 
Complete with all accessories except antenna 
and crystals. 
Equipment can be crystalled and tuned to any 
frequency in the 30-Arne band. 
GE 2 -Piece Unit -6 volt or 12 volt 
4ER6 -4ET5 30w 30 -50mc $198 
4ER6 -4ET6 60w 30 -50mc $208 
Complete with all accessories including antenna 
and crystals. Fully narrow banded (Tx & Rx, 
and tuned to your frequency with in the 30- 
50mc range. 

MOTOROLA 450 -470mc 
T44A1, 12 volts, complete with all accessories less crystals and antenna $98 
Same unit less accessories .. 866 
T44A6. 6/12 volts, complete with all accessor- 
ies, less crystals and antenna. $120 
Same unit less accessories. $90 
T44A6A. 6/12 volts, complete with all acces- sories, less crystals and antenna. $145 
S Imp' unit less accessories. $115 

gib 148 -172mc 

RCA 

CMC 60B 

6/12v dual Dynamotor 60 watt 
1 a 1 Fully narrow banded complete with all ac- cessories. less crystals & antenna $228 

(same unit without accessories $198.001 (b) Same unit tuned to your frequency includ- ing brand new antenna $263 

We Buy Late Model Equipment for Cash 
-Write; Wire or Phone! 

6NFGONY 
GREGORY 

ELECTRONICS --- CORPORATION 
249 Rt. 46 Phone 773 -7550 

Saddle Brook, N.J. Area Code 201 

CIRCLE NO. 116 ON READER SERVICE PAGE 

Get Your 
WORLD'S FAIR 

CAMERA GUIDE 

in May Popular 
Photography 

On Sale -March 26th 

94 

ALL types of meters repaired. Instrument Repair Serv- 
ice, 186 Front St., Secaucus, N.J. 

TELEFIXIT Alltime Bestseller Nontechnical TV Repair 
Book with Famous Troubleshooting Charts. 60e Post- 
paid 2 for $1.00. Telefixit, Box 714, Manhasset 4, N.Y. 

EDUCATIONAL 
OPPORTUNITIES 

LEARN While Asleep, hypnotize with your recorder, 
phonograph. Astonishing details, sensational catalog 
free! Sleep- Learning Association, Box 24 -ZD, Olympia, 
Washington. 

LEARN while asleep. Remarkable, scientific. 92% ef- 
fective. Details free. ASR Foundation, Box 721, Dept. 
e.g., Lexington, Kentucky. 

ELECTRONICS ENGINEERING 
AND INSTRUCTION 

FCC LICENSE in six weeks. First class radio telephone. 
Results guaranteed. Elkins Radio School, 2603C, In- 
wood, Dallas, Texas. 

HIGHLY- effective home study review for FCC commer- 
cial phone exams. Free literature! Wallace Cook, P.O. 
Box 10682, Pittsburgh, Pa. 15235 

ELECTRONICS! Associate degree -29 months. Techni- 
cians, field engineers, specialists in communications, 
missiles, computers, radar, automation. Start February, 
September. Valparaiso Technical Institute, Dept. N, 

Valparaiso, Indiana. 
USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog free. (Courses 
Bought). Lee Mountain, Pisgah, Alabama. 

GET IT from G00DNEART! 
NEW ITEMS & NEW LOW PRICES 

ALL -BAND 5ßB RCVR BARGAIN: Hall' era( tors 11-45 ' 

A1111.7. 550 Ice to 43 r ontinuous: Voice. CM'. 
ylt' \y. aligned anti Illeililierl I also modified to 
Include PRODUCT DETECTOR. 02 RF, 2 CIF stages. 
S- Meter, xtl. W /120 2:10 t 511/00 c) pwr spry. 
Hot and SHARP & works like a 199.50 charm! FOB Los Ang, 
Same less SSB, fob San Antonio 179.50 

TIME PAY PLAN: Any purchase totalling 100/ 
$160.00 o more. , down payment only... 0 

NEW LOW PRICES ON TELETYPE!! Mod. 14 Tr :Ins. 
,ti tie Distr' 
sync rotor, on 

1 ,e , 49.50 
11 

iY 

Mod. 15 w /keyboard plus 110(1. 14 Typing Reper- 
foralor plus Mod. 14 Trans.- Distrlh ., 011 195.00 in handsome operating-console cabinet 
Mod. 14) plus same additions 220.00 . M sconsole 
TM-11-352 on Mod. 15 or T5111 -2222 on 5.00 Mod. 1.1 Trans.- Distr., each book 
T5111.2216 on Mod. I9 or T M I 1 -223.3 8,00 011 5101. 1.1 Typing Reperf. t.. book ... . 

NEW LOW PRICE ON MINE DETECTOR!! Late type 
AN P115 -:3 has waterproof search tread. coils em- 
bedded pl astie. drag underl,'u ter u above 
ground. 

in 
PIRATE'S t ,,t.D PLUMHI:It'S 

PIPE_ I_'. nd, With all parts A Handbook bl,t,glaa uitca.se, :Alm sari 19.95 ,i:: Ins. Pm Tacotna. Wash 
NEW 1.055' PRICE ON ungraded SILICON 111OI1ES 

op hats ,5 stud mtg., various I' IV' s & Current 
rulings: good, bad. grade them 
with nolruc( ions Included, and 1 hole 2.95 t'an , lose at 1 on for only 

TEST OSCILLOSCOPES from $49.50 and up, each 
checked out and grtd ready to use! AN- types. Du- 
Mont. RCA, TEKTRONIX . .. ask for list of scopes. don't circle number. 

NEW ARRIVALS: Tektronix =531 w =53B $850. Du 
Mont r321A $1395 Scope Camera w 'f1.5 lens. $395. 
BorgW arner $18,000 =30A Signal Gen. $995. Gen. 
Radio $1975 805C Sig. Gen. 5795. Polarad MSG -3 'C' -Band Sig. Gen. $895. Meas. Corp. r80. $375. 
Gen. Radio $1275 r736A Wave Analyser. $325. Panoramic Radio SA -8a T- 10,000 Panadapter $250. 
AN /UPM -33 (TS -148) X -Band Spectrum Analyzer 
$295. And MUCH MORE! We can SAVE YOU MONEY 
On your ELECTRONIC LAB NEEDS and give you 
FAST ANSWERS if you ASK US ABOUT YOUR 
SPECIFIC REQUIREMENTS! (Instead of circling No.) 
REGULATED DC power supplies and KLYSTRON pwr 

supplies, write for list, dont circle number. 
STABILINE IE- 20060: akea Line Volt. Regal. Adjust 

Vo 110.120 v I 1,11 50/60 cy. holds ±0.155' for 
line changes 95 -1:30 v ami /or loo,! changes 0 -211 
A. Electronic, almost instant ect., meg 
parts. max. harm. 5'.. On 19" rack 1 k panel 21 "h. 
141/ " dp, cabinet. Mil Spec HS xfrmrs & 
chokes. Regular 511611, but front us, brand 279.50 new, 33047 fob Utica. N.Y. only 

I If c. binet needed. add $30.1111.1 
STABILINE 5429 is Mil EM4111111 6 kva electronlech. 

line regal. 95 -130 v 1 ph 45 -65 CY. ZERO harmon. 
0 -52 A. Metered. in cabinet, exc. 279.50 used, OK geld. fob Utica 

STABILINE EM type 2 kva made special for Litton 
lad. as ('N- 203 /MRN, same ekt, in 149.50 slide-out drawer, brands new fob Utica.. . 

SORENSEN 30005H Is Mli.Spec HS stone,' choke 
electronic regulator, 95 -125 v In to 1111 -1211 Vo 
2:0.114, . Max harm. :3 "S' . In cabinet, 249.50 used. OR grtd, fob Utica 

SORENSEN 1500 SPECIAL: Electronic. 105 -125 Vi. 
ell cv. 1 ph. 1111 -120 Vo : 0.:t'í for loan!, 15n- 

rinon. 5 cli . 179.50 FOR Los Ang. or Norwalk, C 0011. 
SOLA 190 -250 VI to 230 Vo - I cl fob Los Ang. 89.50 
G.E. Isolating STEP-DOWN /STEP-UP xfrmr 1201240 

v I ph 50'55 r3'. 71._ ken 491 
tl 50 fob Oaklan :I J 

WHAT DO YOU NEED? We have lots more oe than tee 
can shushow here X wc keep acquiring! 

R. E. GOODHEART CO. INC. 
Box 1220 -A, Beverly Hills, Calif. 90213 

Phones: Area 213, office 272 -5707, messages 275-5342 
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0Z4 
1A7 
1B3 
1H5 
I K3 
1L6 
1W5 
185 
155 
íU4 
1X2 
2CW4 
2054 
2DV4 
3826 
3076 
3V4 
4BQ7 
5AT8 
5J6 
5U4 
5Y3 
657 
6AB4 
6AC7 
6ÁF4 
6AG5 
6AH4 
6AL5 
6AM8 
6AN8 
6AQS 
6AÚ4 
6AU6 
6AV5 
65 VG 

6AW8 
6AX4 
6BA6 
6BC5 
6BE6 
6BH6 
6BK7 
68L7 
6BN6 
68Q5 
6806 
6BQ7 
6C4 

686 
GSA? 
65C7 
65F7 
65G7 
6SH7 
65J7 
65147 
65 
6SN7 
6507 
6U5 
6U8 

FREE RCA 
CHEATER CORO 
with every 
order of $10 
or more 

6C86 
6CD6 
6CG7 
6CM7 
6CY5 
6DA4 
6DE6 
61386 
6DQ6 
61354 
6DV4 
6.15 
6J6 

6V6 
6W4 
6W6 
6X4 
755 
7A7 
7136 
7B8 
7C5 
7E6 
7F7 
707 
7Y4 

8AW8 
SCG7 
9AU7 
IODE7 
I1CY7 
12AD6 
12AF6 
12A77 
12AV6 
12AX4 
12AU7 
125X7 
12BA6 
12BE6 
12BH7 
12BY7 
1205 
12CA5 
12L6 
1285 
12557 
12507 
12SK7 
12507 
12W6 
18FY6 
I8FX6 
2213E4 
25L6 
2526 
32L7 
50A5 
socs 
50L6 
117L7 
11723 

25 SPECIAL 
No limit on this list 
Order any quantity 
íA4 
184 
185 
116 
606 
6D6 
24A 
2525 

26 
27 
35 
39/44 
43 
41 
56 
57 

58 
71A 
75 
76 
77 
84/624 
85 

1 -YEAR 
GUARANTEE 

ON ALL TUBES 

Individually boxed 

CODE DATED 
BRANDED 

Send for special de- 
tails on self- service 
tube testers and CRT 
prices 

Tubes are new. used or 
Gonds and are so 

marked 

TERMS: Free Postage in USA 
on prepaid orders. Add 500 
for handling on orders under 
$5. Send 25% deposit on 
COD orders. Send approx. 
postage on Canadian & for- 
eign orders. 

Money refunded in 5 days if not 
completely satisfied. 

NATION WIDE TUBE CO HU 4 -9848 

406 HARRISON AVENUE, HARRISON, NEW JERSEY 

CIRCLE NO. 125 ON READER SERVICE PAGE 

Renew your subscrip- 

tion today 

For Tomorrow's issue 

ELECTRONICS WORLD 
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LM FREQUENCY METER 

Crystal calibrated modulated 
$ ,ar1A Heterodyne, 125 KC to 20,I,ot, K. With Calibration bo,tk like newe. $69.50 Ilke 

LM Frequency Meter as above 
l.- completely checked out, with 
7 tubes ani ystal, less ! I., 

tion book. Exc. $34.50 Used, clean 

BC -221 FREQUENCY METER 
SPECIAL BUY! This excellent frequency standard is 
equipped with original calibration charts, and has 
ranges from 125 Kc to 20,000 KC with crystal check 
points in all ranges. Excel. Used with original Cali- 
bration Book. Crystal. and all tables. CHECKED OUT! 
font odulated $79.50 Modulated $129.50 

RC 221 1000 Ile Crystal Brand New $8.95 

BC -221 FREQ. METER CASE 
Aluminum with volt. reg. 
supply using ` vR105, 2 ballast 
tubes, relay, cable. Inside front: 
9:14" x 71/2" x 73a ". Inside rear 

, deep. Shock- mounted. Reg 
512.00. BRAND NEW. $2.95 Special L .7J 

BC -906 FREQ. METER -SPECIAL 
i - t i l . e I I ..S 2 : 1 . , \ I c . 1', nplet, ills 
manual :.ml n l í , t . 1 1 V liliratlnn Chart. In- $12,88 ,'lu,lt-iI. BRAND ,NEW, OUR LOW PRICE. 

LORAN APN-4 oi .» FINE QUALITY 
Wi "' NAVIGATIONAL EQUIPMENT 

Determine exact geographic position of your boat 
or.lplane. Indicator and receiver complete with all 
tubes and crystal. 
INDICATOR ID4B /APN -4, and RECEIVER R -9B/ 
APN -4, complete with tubes, Exc. Used. $69.50 

NEW! APN -4A Receiver- Indicator as above, changed 
to operate same as APN4 -B for improved perform- 
ance NEW $88.50 
Shock Mount for above $2.95 

INVERTER POWER SUPPLY for above APN -4. INPUT: 
24 V DC. OUTPUT: 115 V AC, 800 cycles. Like 
New $22.50 

12 -Volt Inverter Power Supply for above APN -4. 
Like New. P.U.It. 
We carry a complete line of replacement parts and 
accessories for above. 

LORAN R -65 /APN -9 RECEIVER 

a INDICATOR 
Used in ships and aircraft. Deter- 
mines position by radio signals from 
known xmitters. Accurate to within 
1% of distance. Complete with 
tubes and crystal. IN LIKE NEW Con- 
dition $79.50 

Used, with all parts, less tubes, crystal $29.50 
and visor Special 

INVERTER POWER SUPPLY for above APN -9. INPUT: 
24 V DC. OUTPUT: 115 V AC. 800 cy. Like New $22.50 

12 -V. Power Supply for APN -9, like New P.U.R. 
Shock Mount for above $2.95 
Circuit diagram and connecting plugs available. 
We carry a complete line of replacement parts and 
accessories for above. 

APN -12 3 -INCH SCOPE 
Has vertical and horizontal sweep with focus and inte nsity controls, coaxial antenna changeover motor. Complete with 11 tubes antl 3JP1 
CR Tube, For 115 V, 400 cycle AC 
and 24 V DC. Circuit dia. 
gram Included. LIKE NEW. $14.95 

s 
- 

:rl ,,I 

\ 

f, TS- I OOAP 'SCOPE 
fj , s; EXC. USED (worth $750) 
r r OUR LOW PRICE $3950 

Brand New $69,50 
\.1 

- 
o 

:1n be -a with linear sweep or 
general purpose test scope. Cables 

i7 included. Also used with clrcul.ar 
sweep as precision eelib1 , l0í. Se H-COmalso" 

range 
Fí1 r l x 131/.1" x ycl d AFor lent O C-c V 'D to 1200 cycles Al'. (-. tExcellent 

,3 N t! A xR used, Ilke new, with all t ubcs i eluding Cn'sL is and CR. tube. 
n 

BC -929 3 -Inch Scope, with all tubes, 
BRAND NEW $14.95 

EE8 FIELD PHONES, Checked out, perfect working 
order. Complete with all parts. Excellent Cond. Each $12.95 
BC -604 TRANSMITTER Companion unit to 21 -27.9 
Me FM BC,R)3 Receiver. Complete with all $10 95 
tubes. BR: \ND NEW 

ARB /CRV 46151 NAVY AIRCRAFT RADIO RECEIVER 
190 to 9050 Kc in four bands. 6 -tube super commu- 
nications receiver with local and remote tuning, 
band change. Complete with tubes and $39.50 dynamotor. LIKE NEW 
Pwr Supply, 110 V AC wired $8.95 

April, 1964 

IMPORTERS - EXPORTERS 

of ELECTRONIC EQUIPMENT 

We specialize in the export 
of military surplus electronic 
equipment: 

All at LOWEST PREVAILING PRICES. 
In addition to items shown on this page. 
we have in stock or can obtain for export 
customers, military electronic equipment 
made for World War II. Korean War, and 
later. 
Many thousands of items in our huge 
warehouse. 
IF YOU DON'T SEE WHAT YOU 
WANT HERE, WRITE US YOUR 
NEEDS. LET US QUOTE ON ANY 
GOV'T SURPLUS ELECTRONIC 
EQUIPMENT YOU SEE ADVERTISED 
ANYWHERE. INQUIRIES WEL- 
COMED. 
All packing and shipping is made directly 
from our own warehouse in NYC to give 
you substantial savings in handling costs! 

ELECTRONIC SURPLUS HEADQUARTERS! 
G 8 G Radio maintains one of the largest stocks o1 
Government Electronic Surplus Equipment in America! 
If the item you need Is not shown here -If you see 
it listed elsewhere -write Or call today for our LOW, 
LOW PRICE and Speedy Delivery FROM STUCK) 

AN /APR -4 RADIO RECEIVER 
High precision lab instrument, suitable for 
monitoring and measuring frequency and relative 
signal strength of signals from 38 to 4000 Mc., 
in 5 tuning unit ranges. 
LIKE NEW, SPECIAL $79.50 
TN -16, TN -17, TN -18, TN19 d TN -54 
Tuning Units for above in stock. 

SCR -522 2 -METER TRANSMITTER -RECEIVER 
Terrific buy! VHF Transmitter -Receiver, 1110 -156 Me. 
4 channels. Xtal- Controlled. Amplitude modulated I o10e. Complete with all 18 tubes, top track 
s l'ECIALLY PRICED 

NEW! P.U.R. 

SCR522 as above, exc. used $32.50 
OC -624 Receiver only, with all tubes (of SCR 522 above). Clean, $24.50 LIKE NEW condition ... , 

BC -625 Transmitter only, with all tubes (of. SC11.5 2_ .ibovl... bean, $24.50 LIKE NI:\v condition 
RA62 AC POWER SUPPLY FOR SCR522 $42.50 Transceiver. Like New 

AN /ART -13 100 -WATT XMTR 
11 CHANNELS 

2to18.1Mc ku.° 
200-1500 Kc / 

79Exc6 ( 
sort, 

complete with Tubes - 

Famous Collins Autotone Aircraft Transmitter. AM l'W, MCW. Quick change to anof ten preset chan- nels or manual tuning. Speech amplifier/clipper uses carbon or magnetic mike. Highly stable, highly- ac- curate VFO. Built In Xtal controlled calibrator. 
PP811s modulate 813 In final up to 90% class "B." 
I. heal "HOT" Ham buy at our low price! 

n AN /ART -13 XMTR, as above. In LIKE NEW $89.50 condition. with all tubes and crystal P 

0 -16 Low Freq. Osc. Coil for ART -13 7.95 
24V Dynamotor for ART -13 11.95 

We carry a Complete line of spare parts for above. 

SCR -274 COMMAND EQUIPMENT 
ALL COMPLETE WITH TUBES Like 
Type Description Used NEW 

BC -453 Receiver 190 -SSO KC $12.95 $14.95 
BC -454 Receiver 3 -6 MC 12.45 17.95 
OC -455 Receiver 6 -9 MC.......,, 11.50 13.95 
1.5 to 3 MC. Receiver Brand New $17.95 

110 Volt AC Power Supply Kit for all 274 -N and 
AR(75 Receivers. Complete with metal 
case. Instructions 

$.8.95 
Factory wired. tested. ready to operate .$12.50 
SPLINED TUNING KNOB for 271 -N and ARC -5 
RECEIVERS. Fits BC -453. BC -454 and 4f1.,77 .í 
others. Only VV 

2. I to :3 blr Transmitter, Brand New.... .$12.95 
BC -457 TRANSMITTER -4.5.3 Mc. complete $9 75 with all tubes and crystal, BRAND NEW 
Like New ... .. .$7.95 
RC -458 TRANSMITTER -5.3 to 7 Mc. Complete tvitli 
all tubes and crystal. $10.95 BRAND NEW 
Like New $7.n9e5 
BC -696 TRANSMITTER :3. 1 5I, Complete with 511.95 \.I Tube. 8 Crystal. Like New 
B(' --1511 510.1111:nor . USED 3.45 NEW 5.95 

AI.I. . \i l' t:-."Iltil'. S .íV111.. \BI.E FOR ABOVE 

SCHEMATIC DIAGRAMS Fort pagq.0 
equipment 650 

Please include 25% Deposit with order -Balance 
C.O.D., or Remittance in Full. 50e Handling Charges 
on all orders under $5.00, All shipments F.O.B. Our 
Warehouse, N.Y.C. All Merchandise subject to Prior 
Sale and Price Change. 

G & G RADIO SUPPLY CO. 
Telephone: CO 7 -4605 

77 Leonard SI. New York 13, N. Y. 

CIRCLE NO. 115 ON READER SERVICE PAGE 

BRAND 
Can 
or code, 
460 
vision 
(tubes 
7F7. 1- 
new 

FAMOUS BC -645 TRANSCEIVER 

Mfga 
I. l: q5 

NEW! 15 Tubes 435 to 500 MC 
be modified for 2 -way communication. voice 

on ham band 420 -450 mc. citizens radio 
-470 mc. fixed and mobile 450 -460 mc. tele- 

experimental 470-500 MC. 15 tubes 
alone worth more than sale price!I; 4- 

4 -7H7, 2 -7E6, 2 -6F6, 2 -955 and 
WE -316A, Now covers 460 to 490 mc. Brand 

BC -645 with tubes, less power supply in 

Shipping weight 25 lbs. SPECIAL!...) $19.50 
PE -101C Dynamotor, 12/24V input $7.95 
UHF Antenna Assembly 2.45 
Complete Set of 10 Plugs 5.50 
Control Box 2.25 

SPECIAL "PACKAGE" OFFER 
BC -645 Transceiver, Dynamotor and all acces- 
sories above, COMPLETE. BRAND NEW 

29.50 While Stocks Last $ 

6 e- 

T- 179/ART -26 
TRANSMITTER 
Airborne Radar Video 
Transmitter, 465 to 515 
Mc. Power Output 15 

Watts. Complete with 15 tubes, $69.50 BRAND NEW 
PP -104 APT 5 RECTIFIER POWER UNIT for above. 
Complete with 4 tubes, BRAND NEW 529.50 

APN -1 FM TRANSMITTER -RECEIVER 
420 to 460 Mc Aircraft Radio altimeter equipment. 
Tubes: 4 -955, 3- 12SJ7, 4- 125H7, 2 -12H6, 

I$8 1- VR15O; Complete with tubes, Like new 
APN -1 Brand new $11.95 

ARC -3 
RECEIVER! 1. 

t : 
50 Tubes Exc. 

j$21 
Used 

,.,..... 
! yi NflHllComplete 

\ 
T 

C 

Like NEW .. ..533.50 
Crystal -control ed 17 -tube superhet. tunes from 100 
to 156 MC.. AM., on any 8 preselected channels. 
28 -volt DC power Input. Tubes: 1.9002, 6 -6A55, 
1. 125147, 3.12507. 1 -9001, 1.12H6, 2.12SN7, 
1- 125L7, 112A6. 
110 V A.C. Power Supply Kit for above 15.00 
Factory Wired and Tested 19.95 

ARC -3 TRANSMITTER 
Companion unit for above tunes 100 to 156 MC on 
any 8 pre -selected channels. 9 tubes, crystal con- trolled. provides tone and voice modulation. 28V 
DC Power input. Complete with all $íg95 Tubes: 3.6V6. 2.832A, 1. 125X7. 1 -6J5, a 
2 -6L6. Exc. Used Only Like new condition $28.50 
ARC -3 PUSHBUTTON CONTROL BOX 55.95 

AN /ARN -7 RECEIVER 
Frequency range 100 Nc to 1750 Kc in 4 bands. Air 
craft navigational instrument comprising superhet receiver and additional circuits. Complete with tubes. exc. cond. .. .. .. $29.50 

Accessories for above, available. 

SCR -625 MINE DETECTOR 
Complete portable outfit in origi- 
nal packing, with all accessories L 
Brand New 

MOBILE -MARINE DYNAMOTOR 
Model DM35 

Input 12V DC. Output: 625 V / 
DC @ 225 Ma. for press -to- 
talk intermittent operation. 
Shpg. wt. 14 lbs. f$19.50 BRAND NEW 'ass t :'. -' 

DYNAMOTOR VALUES: Excellent BRAND 
Type Input Output Used NEW 
DM -32A 28V 1.1A 250V .OSA 2.45 4.45 
DM -33A 28V SA 575V .16A 

28V 7A 540V .25A 2.95 4.45 
DM -34D 12V 2A 220V .080A 4.15 5.50 
0M -36 28V 1.4A 220V .080A 1.95 2.95 
DM -43 28V 23A 925V .220A 

460V .185A - 7.95 
DM -53A 26V 1.4A 220V -080A 3.75 5.45 
PE -73C 28V 20A 1000V .350A 8.95 14.95 
PE -86 28V 1.25A 250V .O50A 2.75 3.85 
DM -37 DYNAMOTOR. Input ;,..,7;,.:,3,1', DC !i 0.2 A. Out - 

nut ,._.-, y' In !, _25 Mil. NI.:CV. Each 53.25 
MICROPHONES Checked Out, Perfect 

EXC. BRAND 
Model Description USED NEW T.17D.. Carbon Hand Mike. .....54.45 $7.95 

Hand Type Carbon and Mike..3.95. 5.75 

HEADPHONES Checked Out, Perfect 
Model Description EXC. BRAND 

USED NEW 
NS -23.. High Impedance $2.79.. $4.95 
HS -33 -Low Impedance ..... 3.15.. 5.45 145.30.... Low Imp- 1 featherwt.) .90.. 1.65 
H- 16 /U.. .High Imp- 12 units) .. 3.75.. 7.95 
TELEPHONICS -600 ohm Low Impedance HEAD- 
SETS. BRAND NEW. PER PAIR $3.95 
CD -307A Cords, with PL55 plug and JK26 Jack .99 
Earphone Cushions for above -pair .50 
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SILICON RECTIFIER SALE 

FULLY GUAR'NT'D NEWEST TYPE 

AMERICAN MADE FULLY TESTED 

750 MA- SILICON "TOP -HAT" DIODES 
LOW LEAKAGE FULL LENGTH LEAD 

PIV /RMS 
50/35 
.05 ea 

PIV /RMS 
100/70 
.09 ea 

PIV /RMS 
200/140 
.12 ea 

PIV /RMS 
300/210 
.16 ea 

PIV RMS 
400 280 
.22 ea 

PIV /RMS 
500'350 
.26 ea 

PIV /RMS 
600/420 
.35 ea 

PIV, RMS 
700/490 
.45 ea 

PIV RMS 
800 560 
.53 ea 

PIV RMS 
900 630 
.63 ea 

PIV RMS 
1000 700 
.75 ea 

PIV RMS 
1100 770 
.84 ca 

ALL TESTS AC & DC & FWD & LOAD 
SILICON POWER DIODE STUDS 

D.C. 50 PIV 100 PIV 150 PIV 200 PIV 
AMPS 35 RMS 70 RMS 105 RMS 140 RMS 

.15 ea .20 ea .25 ea .35 ea 
I ! .55 .75 .85 .95 

1.25 1.50 1.70 1.90 
1.80 2.25 2.50 3.25 
2.10 2.75 3.25 3.75 

D.C. 300 PIV 400 PIV 500 PIV 600 PIV 
AMPS 210 RMS 280 RMS 350 RMS 450 RMS 

.45 ea .60 ea .67 ea .72 ca 
I _4 1.20 1.45 1.65 1.85 

2.60 2.85 3.50 4.00 
- 3.75 4.50 5.25 Query 

II111 4.00 4.75 5.75 Query 

"SCR" SILICON CONTROLLED RECTIFIERS "SCR" 
7 16 25 7 16 25 

PRV AMP AMP AMP PRV AMP AMP AMP 
25 .65 1.20 1.50 

1.15 1.50 1.85 
,,,. 1.80 2.30 2.85 
-. 2.10 2.60 3.25 

_III 2.35 2.90 3.50 

2 2.80 3.25 3.80 
,, 3.20 3.60 4.00 

., 4.00 4.25 4.75 
5.00 5.20 5.50 , 5.75 6.00 6.20 

Money Back guarantee. $2.00 min. order. Orders 
F.O.B. NYC. Include check or money order. Shpg. 
charges plus. C.O.D. orders 25% down. 

Warren Electronic Components 
89 Chambers St. NYC 7, NY Wo 2 -5727 

Hams, llal)I)yists, gadgeteers, 
Mariners, Flyers - ,'VOTE! 

NEW CATALOG! 
widest range of 
radio communication 
and test equipment 
at world's lowest prices! 

NEW CATALOG! 
Get your free copy today! 

COLUMBIA ELECTRONICS 
4365 WEST PICO BLVD. LOS ANGELES 19, CALIF. 

CANADIAN Institute of Science & Technology Ltd. The 
world wide institute of home study -now offers a 

complete course in basic electronics, for as little as 
$40.00 -send for d =t I d your free sample lesson 
now. 604 Garden Bldg., 263 Adelaide St., West, To- 
ronto. 

HOME Radio Course only $14.95 complete. Includes 
all tubes, parts, tools, instructions. Write for free 
information. Edu -Kits, Dept. 97E, Hewlett, N.Y. 

ENGINEERING and Alt Degrees earned through home 
study. Electronics, mechanical, liberal arts, major ac- 
counting. When writing specify course desired. Pacific 
International College of Arts & Sciences, primarily a 

correspondence school. Resident classes also available. 
5719 -C Santa Monica Blvd., Hollywood 38, California. 

DRAFTING, Blueprint reading, schematics. Send $2.00 
first lesson. Complete home course $25.00. Prior Inc., 
23 -09 169 St., Whitestone 57, N.Y. 

TUBES 

TUBES -TV, Radio, Transmitting And Industrial Types 
At Sensibly Low Prices. New, Guaranteed, 1st Qual- 
ity. Top Name Brands Only. Write For Free Catalog 
or Call WAlker 5 -7000, Barry Electronics, 512 Broad- 
way, New York N.Y. 10012. 

BEFORE you buy receiving tubes, test equipment, Hi -fi 
components, kits, parts, etc.... send for your giant 
free Zalytron current catalog, featuring Standard brand 
tubes; RCA, GE, etc. -all brand new premium quality 
individually boxed. One year guarantee -all at biggest 
discounts in America! We serve professional service- 
men, hobbyists, experimenters, engineers, technicians. 
Why pay more? Zalytron Tube Corp., 461 Jericho Turn- 
pike, Mineola, N. Y. 

BRAND New Tubes, World's lowest prices on Radio, 
TV- industrial -special purpose tubes. Write for free 
parts catalog. United Radio, Newark, N.J. 

33C TUBES. Radio & TV! Free list. Cornell. 4215 -W 
University. San Diego, Calif. 92105 

TAPE AND RECORDERS 

RENT Stereo Tapes -over 2,500 Different -all major 
labels -free brochure. Stereo -Parti, 1616 -E. W. Ter- 
race Way, Santa Rosa, California. 
SELF- Hypnosis. New concept teaches you quickly by 
tape or LP- record. Free literature. McKinley Pub- 
lishers, Dept. T6 Box 3038. San Bernardino, California. 

SAVE 30-60% Stereo music on tape. Free bargain cat- 
alog /blank tape /recorders /Norelco speakers. Saxitone, 
1776 Columbia Road, Washington, D.C. 

TAPE Recorder Sale. Latest models $10.00 above cost. 
Arkay Sales, 22 -21 Riverside Avenue, Medford 55, 
Massachusetts. 

CLASSIFIED ADVERTISING ORDER FORM 
Please refer to heading on first page of this section for complete data concerning 
terms, frequency discounts, closing dates, etc. 

1 2 3 

6 7 8 

4 5 

9 10 

11 12 13 14 15 

16 17 18 19 20 

21 22 23 24 25 

26 27 28 29 30 

31 32 33 34 35 

Words @ .35 Reader Rate 
1 

I @ .60 Commercial Rate 1 

_ time(s) Total Enclosed $ Insert 
NAME 

ADDRESS 

CITY ZONE STATE 

SIGNATURE 
WORD COUNT: Include name and address. Name of city (Des Moines) or of state (New York) counts as one 
word each. Zone or Zip Code numbers not counted. (Publisher reserves right to omit Zip Code if space does 
not permit.) Count each abbreviation, initial, single figure or group of figures or letters as a word. Symbols 
such as 35mm, COD, PO, AC, etc., count as one word. Hyphenated words count as two words. EW464 
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MzcRo 
ELECTRON TUBE 

FABULOUS LOW PRICES! 

LARGE SELECT STOCKS! 
DEPENDABLE, FAST SERVICE! 

s Each and every tube is tested in our 
own laboratory for mutual conduct. 
ance and life test. 
We guarantee FREE replacement for 
one year of any tube purchased from 
us which fails to function efficiently 
under any or all operating condi- 
tions. Prompt refunds are made on 
any defective merchandise. 

f/ The advertised tubes are not neces- 
sarily new. but may be electrically 
perfect factory seconds or used 
tubes -each is clearly so marked. 

024 
14]GT 
18307 
1H4c 
1 SGT 
11_4 
15fi 
15507' 
QsGr 

155 
155 
174 
lÚ4 
lÚ5 
1X2 
1x2 
203 
24F4 
í8C5 
3626 
3626 
3CB6 
3CF6 
3CF6 
3044 
304 
354 

B7Á 
OBI2T 
5458 
54 T8 
5ÁV8 
SAW4 
sJ6 
J6 

STS 
Su4 G 
SUS 

SveGT 

5X8 
SY3GT 
ST4G 
647 
6A8 
6AB4 
64C7 
6AF4 
6AG5 
6AG7 
6AH4GT 
6AH6 
6AK5 
6AL5 
64L7 
6AM8 
64N8 
6405 
6006 
64Q7GT 
bARS 
6A55 
6AT6 
6ATS 
6AU4GT 
6AUSGT 
AUG 
6AUS 
6AV5GT 
6AV6 
6AW8 
4X4GT 
64II5GT 
688 
61306 
6BC5 

Béóó 
613E6 
68F5 
6BF6 
613060 

6616 
61326 
61315 
61311] 
68L7GT 
6BN6 
6BQ6GT 
6607 

61326 
6827 
6C4 
6C5 
6C6 
6C66 
6CF6G 
SCES 
6CG7 
6CL6 
6Cm6 
6Cm] 
6CN7 
6C56 
CÚ6 

6DE6 
coos 
6F6 
6H6 
J4 
J5 
J7 
11607 
K] 

658 
607 
627 
607 
654 
65807 
6507 
6507 

65E5 
65F7 
6527 
6517 
65L7GT 
65N7GT 
6507 
6557 
674 
678 
GUS 
five 
6W4GT 
6W6GT 
6 %4 
6 %5 
6X8 
6766 
04 /x XL 

7A5 
7A6 
7A7 
]A8 
]B4 
]135 
]B6 
B7 
BB 
Ca 

]C5 
7C6 
7C7 
7E6 
7E7 
7 F7 
7 F8 
7N7 
727 
707 
7%] /%XFM 
774 

724 
12A8 
12405 
12076 
12077 
12AU6 
2NU7 
124V6 
12AV7 
12Ax4CT 
12A%7 
20Z7 
2134 
2BA6 
2607 

12BE6 
12BF6 
12BH7 
I2B06 
126137 
121377 
12C05 
1225 
12117 
t2L6 
1207 
t25A7 
I25G7 
12527 
12SK7 
1255N7GT 
12507 
12V6GT 
12 W6GT 
12%4 
1223 
1407/12117 
14136 
1407 
19 
19AU4GT 

19BG6G 
1926 
9T8 

24A 
251305 
251306 
25pN6 
251_6G1. 
25w4GT 
2525 
2526 
36 
35135 
3585 
3505 
35L6GT 
3574 
3574 
3525GT 
3] 
39/44 
42 
43 
45 
5005 
50135 
SOCS 
501_6GT 
50 %6 
56 
57 
58 
71A 
75 
76 
77 
78 
80 
84.624 
11723 
11716 

SEND FOR OUR FREE COMPLETE LIST OF TUBES 
$ SPECIAL PURPOSE TUBES 

handling for orders under $5. Send 25 %L deposit on 
C.O.D. orders. Send approximate postage On Canad- 
Lian and foreign orders. J 

i 

MICRO ELECTRON TUBE CO. 

P.O. Box 55 Park Station, Paterson 3, N. J. 

CIRCLE NO. 124 ON READER SERVICE PAGE 

Who Really Started 
World War I? 

Computers re -write 
history! 

Fascinating reading in 

April 
Popular Electronics 

Now on sale 

ELECTRONICS WORLD 

www.americanradiohistory.com
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5- SOCKET 
CONTINUITY 

TESTER 
$995 

VALUE 

Instantly tests filaments in radio and TV 
tubes, and indicates which are burned 
out. Ideal instrument for checking all 
household appliances. Fits all types of 
tube bases -7 -pin, 9 -pin, octal, loctal and 
TV picture tubes. Operates on 117V AC- 
DC. Now at an extraordinary low price. 

FULLY GUARANTEED! 
ORDER TODAY! 

Consumer Service Company 
589 Broadway 
New York 12, New York 

EW44 

Please send me Continuity Testers 
at $3.95 each (N.Y.C. residents please add 4% 
Sales Tax). My check (or money order) for 
$ is enclosed. I understand that 
you will pay the postage and that each Con- 
tinuity Tester is fully guaranteed. 

Name 

Address 

City 'one State 
L (SORRY -No Charges or C.O.D. Orders.)1 

April, 1964 

HIGH FIDELITY 

LOW, LOW quotes: all components and recorders. Hi -Fi, 
Roslyn 9, Penna. 

HI -Fl Components, Tape Recorders at guaranteed We 
Will Not Be Undersold" prices. All brands in stock. 
15 days money back guarantee. 2 year warranty. 
Write for quotation, your requirements. No Catalog. 
Hi- Fidelity Center -1797 1st Ave., New York 28, New 
York. 

HI -Fl components, tape recorders, sleep learn equip: 
ment, tapes. Unusual Values. Free Catalog. Dressner, 
1523 Jericho Turnpike, New Hyde Park 10, N.Y. 

LPs Like new Top labels $1.00 for lists. Refunded 
first order. Records, Hillburn P.O., Hillburn, N.Y. 

HIGHEST quality 1800' Mylar 5/9.45, 2400' 4/10.55 
postpaid, guaranteed. Unusual values, components, 
recorders. Catalog. Pofe, 1716 -Q Northfield, Muncie, 
Indiana. 

WANTED 

QUICKSILVER. Platinum, Silver, Gold. Ores Analyzed. 
Free Circular. Mercury Terminal, Norwood, Mass. 

CASH Paid! Sell your surplus electronic tubes. Want 
unused. Clean radio and TV receiving, transmitting 
special purpose. Magnetrons, Klystrons, broadcast 
types. Want military and commercial lab, test equip- 
ment. Want commercial Ham Receivers and Trans- 
mitters. For a Fair Deal write: Barry Electronics, 512 
Broadway, New York, New York 10012 (Walker 5- 7000). 

RECORDS 

RARE 78's. State Category. Write Record -Lists, P.O. 
Box 2122, Riverside, Calif. 

BOOKS 

AUTHORS! Learn how to have your book published, 
promoted, distributed. FREE booklet "ZD," Vantage, 
120 West 31 St., New York 1. 

MUSIC 

POEMS Wanted for songs and records. Send poems. 
Crown Music, 49 -RB West 32, New York 1. 

FREE! 
in the April Issue of 

IIi /Fi Stereo Review 

an exclusive long -playing recording 

of a choral fugue composed by the 

Canadian pianist, Glenn Gould, and 

featuring the Julliard String Quartet 

and four distinguished vocalists. 

Be Sure to Pick Up 

Your Copy Today! 

"TAB" *SCR's *TRANSISTORS* 
Full Leads Factory Tested & Gtd! 
PNP 50Watt, 15A1np HiPower 7036 Pckg. 
2N441, 442. 277. 278. DS501 up to 
50 olts. VCBO $1.25 /n 5 for $5 2N278. 443. 174 up to 80v 53 ( 2 for $5. 
PNP ' 10Watt '3A- 2N155. 156.235.242.254. 
255, 256. 257. 301. 351: 535 r . 4 for 
PNP.Signal up to 350MW T05. 025 
NPN Signal IF, RF. OSC. T05. DVS. C25 
PNP 2N670,300MW 035 C. 4 for $1 
PNP 2N671 1Watt 550 /rt 3 for $1 
Silicon PNP TOS & 7018. Pckg C25 r» . 5 
T036. TO3 Pckg Mica Mtg Kit 5 for $1 
Power Heat Sank Finned on St 51.25 !ri 5 

DIODES!!! 
U.S.A. Mfg. 

! u I 

$1 
ei 6 for $1 P. 6 for $1 

for Si 
for 5,5 

D.C. power Supo y: output 113 i41( VUI' .ï 150 
\t:t. lout 117e i. u,,`t"Ii,.,... Cased! Special S5 

"SCR" 
PRV 
25 
50 

100 
150 
200 

SCR KIT 

7A 
.75 

1.25 
2.00 
2.25 
2.50 

UNITS 

SILICON 
16A 
1.25 
1.70 
2.50 
2.85 
3.10 

UP 

C.N 
25A 
5.60 
2.00 
3.00 
3.50 
3.75 
TO 25 

TROLLED 
PRV 
250 
300 
400 
500 
600 

AMPS 

RECTIFIERS! 
7A 

3.00 
3.35 
4.25 
5.10 
5.85 

UNTESTED 

16A 
3.50 
3.85 
4.50 
5.35 
6.00 

4 

25A 
4.00 
4.35 
4.95 
5.60 
6.25 

for 52 

I 
SILICON TUBE REPLACEMENTS!!! 

5U4 1120 Rms 1600Piv $3 i'. 4 for $10 
5R1 55 /n .! OZ4 $1 50 at . 4 for 55! 866A $10! 

"TAB ", SILICON 
'NEWEST 

Piv 'Rims 
50'35 

_ .05 ea. 
Pie Rms 
400 280 
.23 ea. 

Rims Piv Rs 
800 560 
.58 ea. 
ALL TESTS 

400 Piv 750Ma 
600 Piv 750Ma 
1100 Piv 

750MA* 
TYPE! LOW 

Piv Rms 
100 70 

_ .09 ea. 

Ply Ran 
500 350 
.28 ea. 

Piv Rms 
900 630 
.68 e 

ACa& DC 
Quantities 

(lu:tntltles 
750 Ma Quantillec 

DIODES 
LEAKAGE! 
Ply Rms 
200 140 
.12 ea. 

Ply Rms 
600!420 
.38 ea. 

Piv of R 
1000'700 
.78 ea. 
& FWD 

15 

Te"'"."-M. 
Gm., 

Piv /Rm5 
300 210 
.18 ea. 

Ply Rms 
700 490 
.50 ea. 

Piv Rms 
_ 

1100'770 
.88 ea. 

LOAD! 
1000 $200 
!tntl, 5300 

Ire $ 10 
Kit T03 Power Transistors Untested: ..111 rer Si 
Kit TO5 Transistors IF, RF A Untested..2!! for $1 
Kit Germanium Diodes 17.4114. 18.110, 04.15 ter $1 
Kit Zener Diodes up to Ten Watt 4 for $1 
Kit Stabistor Diodes op to One Watt... 5 for S1 
Kit Photo Sun Cells A.std Size.s...... 5 for S1 
"WESTON" Standard Voltaic Cell.. ..s 4.00 " BALLANTINE' =300 A.C. Lab Meter. 554.00 

Silicon 
D.C. 
Amps 

3 
12 

+18 
35 

100 
240 
D.C. 
Amps 

3 
12 18 
35 

100 
240 

"TAB" 
111WÁ, 

Send 25( 

Power 
SOPlo 

35Rms 
.15 
.60 
.35 

1.30 
2.25 
4.50 

300Piv 
210Rms 

.50 
1.25 
1.15 
2.75 

Query 
16.50 

Liberty 
Phone: 

Diodes 
100Piv 
7ORms 

.25 

.80 
.55 

1.55 
3.00 

_ 5.70 
400Piv 
280Rms 

.65 
1.50 
1.45 
3.00 

Query 
24.50 

TERMS: Money 
18th 

or 
F.O.B. N.Y.C. 

for C.O.D. 
shown subject 

St., N.Y. 
REctor 2 -6245 

Studs 
150Piv 

105Rms 
Query 

.90 

.70 
1.75 
3.50 
6.90 

500Piv 
350Rms 
Query 
X1.75 
PressFit 

Negative 
Write 

O.E.M. &ExportPrices! 
Back 

year. $2 
Add 

% 
change. 

6, N.Y. 
for 

& P.F.* 
200Piv 

140 Rm5 
.40 

1.00 
.95 

2.00 
4.00 
8.40 

600Piv 
420Rm5 

.75 
2.00 

Specify 
or Positive 

for Quantity 
Guarantee! 
Min. arder 

shag Chances 
Dep. Prices 

Catalog 
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PLATE TRANSFORMER 
AMERTRAN- Primary 105 -125 AC. 60 
Cy. Secondary 
3100 -0.3100 V. AC 50 600 MA $45.00 12 KVAI Price ea. 
Primary 110v. 60 Cy. Secondary $9,95 1125 -0 -1125 (a' 250 MA ea. 

FILAMENT TRANSFORMERS 

All 110 VOLTS -60 CYCLES unless noted 
Sec. 6.3 V. 4 A. 1.75 I Sec. 6.3 V. 25 A. 4.75 
Sec. 6.3 V. 5 A 1.95 
Sec. 12.6 V. 5 A S 2.95 
Sec. 5 V 52 Anlps 116 KV ins) $17.95 
210 Pri. 60 Cy. Sec. 1.6 V 1100 amp $18.95 

RELAYS 
6 VOLT DC 3PST -N.O .65 
12 VOLT DC DPDT 1.35 
110 V. AC SPOT PlugIn 1.50 

TRANSISTORIZED MODULES 
CODE OSCILLATOR -Complete except 

981; for Key, Battery and Speaker ea. 

PA AMPLIFIER -Complete except for 
$1.98 Mike, Battery and Speaker ea. 

PHONO AMPLIFIER -Complete except for 1 Meg 
Vol. Cont., Battery and $3.49 Speaker ea. 

ALL ABOVE WITH COMPLETE INSTRUCTIONS 

BRAND NEW OIL CONDENSERS 
50 MFD 200 VDC 4.50 2 MFD =000 \'DC 1.50 

2 MFD 600 VD(' .50 4 MFD 2000 \'D(' 3.50 
3 MFD 
4 MFD 
5 MFD 
6 MFD 

60(1 VD(' 
600 VD(' 
6(1(1 VDC 
600 VD(' 

.60 

.75 

.80 

.85 

2 
3 
4 

MFD 4(Illlt \'O(' 6.25 
MFD 400II VDC 8.95 
MFD -111"0 " 12.95 

8 MFD 600 VDC .95 1 MFD 5000 VDC 4.50 
10 MFD 
12 MFD 

600 VDC 
600 VD(' 

1.19 
1.50 

2 MFD ,0"1, \'D/' 8.50 
4 MFD 6000 VDC 15.95 

1 MFD 
2 MFD 

1000 VDC 
1000 VDC 

.50 

.70 
.5 

1 
MFD 75()0 VDC 2.95 
MFD 7',Ut) V0(' 6.95 

4 MFD 
8 MFD 

1000 VDC 
1(100 VD(' 

1.35 
1.95 

2 
2 

MFD 
MFD 

75011 " 17.95 
10.00(1 " 29.95 

10 MFD 
12 MFD 

11100 VD(' 2.50 
1000 VDC 2.95 

2 
1 

MFD 
MFD 

12,500 " 34.50 
I 5.0(1(1 " 42.50 

1 MFD 
1 MFD 

1200 VDC 
1500 VFW 

.45 
75 

2 
1 

MFD 
MFD 

16.000 " 69.50 
20.000 " 59.50 

2 MFD 
4 MFD 

1500 VDC 
15(1(1 VDC 

1.10 
1.95 

.5 MFD 
1 MFD 

25.000 " 34.95 
2>.00(1 " 69.95 

:S"0 8 MFD 
1 MFD 

1500 VDC 
200() VD(' 

2.95 
.85 

10 
3 

MFD 
MFD 

A('. 1.95 
1000 VAC 1.95 

SPECIALS 
21/2" Meter 100 -0 -100 Microamps..........2.95 
0 -365 MMF VARIABLE CONDENSER 1/4" Shaft 756 
4" Rect. 100 -0.100 Microamps 4 95 

PEAK ELECTRONICS CO. 
66 W. Broadway, New York 7, N. Y., WO- 2.2370 

CIRCLE NO. 126 ON READER SERVICE PAGE 
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ADVANCE ELECTRONICS 
SILICON 

CONT. RECT. 
IrTESTED 

PRV 7 Amp 25 Amp 
]0 1.85 3.10 

140 1.85 3.10 
fié 200 2.10 3.25 

COMPANION 
RECTIFIERS 

2 Amp 6 Amp 12 Amp 
.45 

.40 .45 .70 
- 

.50 .60 

.60 .75 - - - 

.80 1.00 = 

250 2.60 3.60 
300 2.85 3.85 
350 3.35 4.25 
400 3.85 - 
450 4.25 - 

SCRS NS 5.35 - 
VARIACS 

2 AMP 7.50 20 AMP .. ..24.95 
3 AMP 8.95 120 AMP (Cased) ..29.95 
10 AMP 18.95 

TRANSFORMERS 
Pri 115 V or 230 V Sec -3 1 6.3V8A. 230 V 

450 Ma Epoxy Encapsulated $6.95 e 
a Pri 115 V Sec 12.6 VCT O 4 A & 15 V ev 1 A 

2.95 ea. 
Stancor tPM8418 460 VCT r 50 Ma & 6.3 V n 

2.5 A 2 95 ea. 
Plate tSfmr. 1100 VCT 250 Ma 6 49 ea. 

VARIAN FOCUS MAGNETS 
z 1504 -A New $975.00 Pair 

METERS 
SQUARE 

15/2" 
0.IMA $3.25 ea. 
0.2MA $3.25 ea. 
0 -100 MV 53.25 ea 
0 -500 MMA $3.25 ea. 

4" 
AC Volts 0-2; 3; 5; 10: 

15; 25: or 50.$3.95 ea. 
AC Amps. 0.1; 2; 

or 3 $5.95 ea. 
DC-MA 0 -50 Or 

100 ... $5.95 ea. 
DC Volts 300; 500; 

or 600 55.95 ea. 
3" 

0 -30 VDC $4.95 ea. 
0-5 MA DC.. $3.95 ea. 

ROUND 

0 -200 VAC 
I 

$4.49 ea. "5" meter 0-9 53.95 ea. 

0.200 MA DC.. $4.25 ea. 
0.200 MMA ...$4.95 ea 
0.100 MMA ...$5.25 ea. 
0.1 MA (Arbitrary 
Scale $3.95 ea. 

0 -4 A.RF $3.50 ea. 
3" 

0 -150 VDC Weston 
(dual scale/ .$5.25 ea. 

0 -150 VDC $4.75 ea. 
0 -20 MA DC $3.95 ea. 
0.5A AC (mar.ked 
0.150) 53.75 ea 

200-0 -200 VDC $3.95 ea. 
0.75 VDC $3.95 ea. 

4" 
AC Volts 0-50 $3.50 e. 
AC MA 0-150 53.50 ea. 
DC Volts 0.25; 300; or 
500 $3.50 en. 

0.50 VDC (4 SCales basic 
0 -1 MADC ( $4.50 ea. 

MONTHLY SPECIALS 
SOLENOID 

Guardian NO. 16AC 115 VAC -2 lb. pull 1.79 ea. 
12 for 20.00 

ALNICO V MAGNETS 
Horseshoe type facing 21/2' xs)"xla e" high -3.95 Pr. 
NPNGermanium MESA Transistors F max-250 Mc- 

BV-IOV 10/4.00 100/35.00 
Germanium Diodes Computer type -S8. 300 

All Shipments FOB NYC 

ADVANCE ELECTRONICS 
79 Cortlandt St., New York 7, N.Y. RE 2 -0270 

CIRCLE NO. 103 ON READER SERVICE PAGE 

GOVERNMENT SURPLUS 

JEEPS $64.50, boats $6.18, typewriters $4.15, air- 
planes, electronics equipment, thousands more, in 
your area, typically at up to 98% savings. Complete 
directory plus sample Surplus Market -letter $1.00. 
Surplus Service, Box 820 -K, Holland, Michigan. 

REAL ESTATE 

CANADIAN Lands, seized and sold for taxes. Our 47th 
annual series of lists, describe many choice proper- 
ties, situated from coast to coast, acquired by as 
through Tax Sale. Priced as low as five dollars per 
acre, guaranteed perfect title, small monthly pay- 
ments, no mortgage. Beautifully situated hunting and 
fishing camps, where there is real sport; summer cot- 
tage sites, heavily wooded acreages. Now is the time 
to invest in Canada's minerals, forests and farms. 
Write to -day for free twenty -page booklet with full 
explanation. Tax Sale Service, Room 301 -Z, 85 Bloor 
St., E., Toronto 5, Canada. 

EMPLOYMENT INFORMATION 

FOREIGN Employment. Construction, other work proj- 
ects, Good paying overseas jobs with extra, travel 
expenses. Write only Foreign Service Bureau, Dept. D, 

Bradenton Beach, Florida. 
EMPLOYMENT Resumes. Earn more by presenting your- 
self to prospective employers more effectively. Send 
only $2.00 (cash, check or money order) for complete 
Resume Writing Instructions, including sample and 
instructions for letter of transmittal. J. Ross, 80 -34 
Kent St., Jamaica 32, N.Y., Dept. EW. 

HELP WANTED 

EARN Extra money selling advertising book matches. 
Free Samples furnished. Matchcorp, Dept. MD-44, Chi- 
cago 32, Ill. 

FREE 
CATALOG 
OFFERING MANY SURPLUS 

BARGAINS 
These items are just a sample of the equipment bar 
gains a ailable. 
H.P.130B 'Scope $ 350.00 H.P.5406 Transfer Oscillator 5 600.00 H.P.212A Pulse Generator S 350.00 H.P.302A Wave Analyzer $1200.00 H.P.683C 2 to 4 KMC Sweep Oscillator like n $1800.00 H.P.650 Test Oscillator S 300.00 H.P.410B VTVM S 150.00 H.P.202A Function Generator 5 250.00 Ad -Tu Precision Phase Angle Voltmeter r405L $ 450.00 Boonton 202B, AM -FM Signal Generator 54 -216 MC S 375.00 Motorola VTVM 51053A S 175.00 
TS 47A 'APR Sig Generator b 75.00 
TS -147 D X Band Test Set S 675.00 BC1032B Panadaptor 5.25mcIF S 125.00 Ballentine 300 VTVM S 99.00 Hewlett Packard 430G Power Mtr . S 120.00 
TS -382D U Audio Gen. 20eps to 200ke' S 295.00 
TS -2680 U Extal Rectifier Test Set Si 17.50 TS.375A'U VTVM b 65.00 TS 917 Analyzer for TTP S 175.00 
TMC Type FFR Receiver SQ 
Measurements 80 Sig Gen SQ 
Dumont 304AR Scopes s 195.00 Dumont 2560 Scopes 
Dumont 324 Scopes $ 245.00 Boonton 212A Glide Scope Tester L; N 5 375.00 
PL 50239, M359 -U G- 100Á'U 

New Any 3 S 3.00 
R- 900 JXtal 

Receiver 
s . S 450.00 Digital Receiver Job 500.32mí /s S 790.00 

CR 225 400mc's 5 320.00 
Wilcox 

Fixed Fred S 75.00 i17 Fixed Frey S 65.00 TS-174 U Freq. 20mí to 250 's 5 150.00 TS-175A U F req. Mtr BSmc to 1000 mt /s S 135.00 Collins Rg. 
Gen. to 

.... S 295.00 
AN M 

Packard 
aid. 4Au to Gen mC $ 295.00 Hewlett Packartl 200DR Audio Gen S 140.00 Hewlett Packard 400DR VTVM $ 140.00 

Write today for your copy of the bargain flyer. 

IINN11 SPACE 
ELECTRONICS 

4178 PARK AVE., BRONX, N.Y. 
(212) CY 9 0300.1.2 

CIRCLE NO. 143 ON READER SERVICE PAGE 

OF THE WORLD'S FINEST 
GOV'T. SURPLUS 

ELECTRONIC BARGAINS 
RECEIVERS: 

RAX -1 200 to 1500 KC Re -New: $29.95 
BC -348 200 to 500 KC -1.5 to 18 MC....Used: 89.50 
R -48 /TRC -8 230 to 250 MC FM Used: 22.95 
R -23 /ARC -5 190 to 550 KC Used: 12.95 
R -25 /ARC -5 1.5 to 3 MC New: 19.95 
BC -454 3 to 6 MC New: 19.95 
BC -455 6 to 9 MC Used: 11.95 
R -77 /ARC -3 100 to 156 MC Used: 22.50 
BC -1206 200 to 400 KC Used: 9.95 
BC -733 108 to 110 MC Used: 5.95 
BC -229 200 to 400 KC- 2500 -7700 KC Used: 8.95 
R- 5 /ARN -7 100 to 1750 KC Used 18.95 
BC -433G 100 to 1750 KC Used: 12.95 
MN-26C 150 to 1500 KC Used: 9.95 
MN -26 LB 200 -410, 500 -1200 KC -2.9.6 MC..U: 9.95 
RA -10 CA 150 to 1100 KC -2 to 10 MC New: 29.95 
R- 156/ARR -16 62.8 to 72.1 MC FM Used: 16.95 

TRANSMITTERS: 
ART -13 2 to 18 MC Used: $59.50 
BC -604 21 to 27 MC FM New: 7.95 
BC -684 27 to 38 MC FM Used: 6.95 
BC -924 27 to 38 MC FM New: 12.95 
T -14 /TRC -1 70 to 100 MC FM Used: 24.95 
BC -1158 53.3 to 95 MC AM New: 29.95 
BC- 191 /BC -375 1.5 to 12.5 MC New: 34.95 

Used: 8.95 
New: 14.95 

Unused: 8.95 
New: 8.95 
New: 9.95 
New: 14.95 
Used: 18.95 
Used: 22.95 
New: 34.95 

RECEIVER -TRANSMITTERS: 
LINK 1905 -1906 152 to 172 MC FM Used: $59.50 
AN /VRC -4 1.7 to 8.7 MC Unused: 59.95 
RT -19 /ARC -4 140 to 144 MC AM Used: 22.95 
BC -1335 27 to 38.9 MC FM As is Used: 6.95 
SCR -522 100 to 156 MC AM Used: 29.95 
BC -645 (Converts to: 435 to 500 MC) New: 14.95 
RU -18 Complete Set, 12 Volts New: 19.95 
RU -19 Complete Set, 24 Volts New: 19.95 

Address Dept. EW Prices F.O.B., Lima, O. 
25% Deposit on C.O.D.'s Minimum Order $5.00 

SEND FOR BIG FREE CATALOG! 

8C-230 3000 to 7000 KC 
T-17/ARC-5 1.3 to 2.1 MC 
T-18/ARC-5 2.1 to 3.0 MC 
T-21/ARC-5 5.3 to 7 MC 
T-20/ARC-5 4.0 to 5.3 MC 
BC-459 7.0 to 9 MC 
T-23/ARC-5 100 to 156 MC 
T-67/ARC-3 100 to 156 MC 
GP-7 350 to 9050 KC 

FAIR RADIO SALES 
2133 ELIDA RD. Box 1105 LIMA, OHIO 

TUBES 
Tubes are new, seconds or used and so marked.' 

ONE YEAR GUARANTEED 
0X 
1Bì 
1J3/1K3 
INS 
141 
174 
tee 
1X2 
3C66 
sus 
ev4 
553 
6A6 
6A8 
6A14 
6ÁC7 
GAGS 
SAKS 
6A15 
6A N8 
6AQS 
6A55 
6AT6 
6AT 
6AU4 
6AUS 
6AU6 
6AV6 
6AW6 
6A X4 

6EA6 
6BC5 
61306 
6EG6 
60116 
66.16 
6BL7 
60144 
60N6 
6806 
6z6 
6C1 
6C6 
Sc" 
6CD6 
60F6 
6CG7 
6CG 
60.17 
6CZ5 
606 
6DA4 

60 
6FM5 
6F6 
6H6 
615 
Si' 
6K6 * ** 

SEND FOR FREE 

LIST OTHER 

TUBES, CRT'S, 

SELF SERVICE 

TESTERS, 

RADIO AND TV 

COURSES ALL 

AT LOW 

PRICES. 

100 TUBES OR MORE: 

30c 
PER TUBE 

Hoof skipped in 24hrs 
YOUR ORDER FREE! 
lrrrrrl22rrr 

ti 

1 

per tube 

1 
190 Limit) from this list. 

6Á6S 6SN7 
6AU6 616 6V6 1 

BACIS 666 6W4 lrrr r riir 

WithAerials every $10 Order 

sQi 
634 
6SA7 
6x7 
6947 
63.17 
61K7 
6517 
6SN7 
6391 
6517 
6U7 
6U 
6V6 
6W1 
6W6 
6X4 
655 
7A7 
7A 
76 
761 
766 
7C5 
7N7 
774 
12AD6 
12AE6 

12AT7 
12AU7 
12AX7 
12BA6 
12006 
120E6 
12076 
126147 
12616 
12177 
12cs 
12CAS 
I2SN7 
12SQ7 
2516 
2526 
35W4 
35Z3 
3525 
SOLE 

24 

27 
41 
45 
47 
75 
77 7 

12AF6 114/6Z4 * * * 
TERMS, FREE POST- 
AGE ON PREPAID 
USA ORDERS. Undo 
35.00 add 505 for 
handling. Send 
25% deposit on 
e o oorders. No 
Canadian or foreign 
coo's - include 
postage. No 24 

r 
4 Hr. 

Free Offer on pe 
tonal check orders. 
5.005' MONEY BACK 

NO SUBS' JUTIONS WITHOUT YOUR PERMISSION 

CORNELL 
t EW4 

ELECTRONICS C 
4217 University Ave., 

San Diego, Calif.92105 Phone: AT 1 -9792 

CIRCLE NO. 114 ON READER SERVICE PAGE CIRCLE NO. 146 ON READER SERVICE PAGE 
98 

In April POPULAR ELECTRONICS: 

- the "Car Battery Saver" 

Are you in the habit of leaving 
the parking lights turned on when 

the engine isn't running? Have 

you ever gone to the garage to 
find the headlights glowing and 
not enough battery capacity to 
turn the engine over? If so, you'll 
want to build this ultra -simplified 
construction project in a hurry. 
The "Car Battery Saver" consists 
of a single transistor, one capaci- 
tor, a miniature speaker, and 

three resistors. 

PLUS: Five Special CB Features on Im- 

proving Your CB Receiver Performance 

Don't miss April POPULAR ELECTRONICS 

Now on sale 

ELECTRONICS WORLD 
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PATENTS 

INVENTIONS: Ideas developed for Cash Royalty sales. 
Raymond Lee, 2104G Bush Building, New York City 36. 

PHOTOGRAPHY -FILM, 
EQUIPMENT, SERVICES 

MEDICAL FILM -Adults only -"Childbirth" one reel, 
8mm $7.50; 16mm $14.95. International W, Greenvale, 
Long Island, New York. 

SCIENCE Bargains- Request Free Giant Catalog "CJ" 
-148 pages -Astronomical Telescopes, Microscopes, 
Lenses, Binoculars, Kits, Parts, War surplus bargains. 
Edmund Scientific Co., Barrington, New Jersey. 

STAMPS 

WOW! 110 All Different Germany 10C! Zeppelins, Semi - 
Postals, Airmails, High values, etc. Giant Catalog, 
bargain lists included with beautiful approvals. James- 
town Stamp, Dept. A44EG, Jamestown, N.Y. 

U.S. STAMPS Plus Complete U.S. Catalog. All for 10C 
Four sensational offers in one: 1. Genuine centennial 
postage stamp, picturing first U.S.A. (issued 117 
years ago!) 2. Valuable collection all- different U.S. - 
Ancient 19th Century, $1.00 stamp, etc. 3. Collec- 
tion beautiful commemoratives: American Revolution, 
Wild West, 1893 Columbian, many others. 4. Collec- 
tor's Guide; exciting stamp offers for your inspection; 
Big new U.S. Bargain Catalog. Send only 10C. Act 
Now! H. E. Harris, Dept. C -605, Boston 17, Mass. 

MISCELLANEOUS 

WILD Labels, bumper strips! Strange, startling, un- 
conventional! Krazy Labels, Box 15 -H, Olympia, Wash- 
ington. 
$130 AVERAGE Race Day Profit with $50.00. 25 years 
results in amazing copyright book. Hitchings, Box 
5715-47A, Carmel, Calif. 

HERE IN ONE PUBLICATION 

1964 CAR and DRIVER 

YEARBOOK 
ARE ROAD TESTS ON TWENTY 

'64 CARS -COMPARATIVE 

DATA ON FIFTY -TWO OTHER 

MODELS -A BEAUTIFUL 

SALON OF GREAT MOTOR 

RACING PHOTOGRAPHS - 
A RUNDOWN ON AVAILABLE 

ACCESSORIES --A 
COMPARISON -IN -DEPTH OF 

FORD AND CHEVROLET - 
NEWS OF TECHNICAL 

ADVANCES - 
AT YOUR FAVORITE 

NEWSSTAND FOR ONLY 

ONE DOLLAR. 

WATT 

150 IGNITION 
Transistors 

WATTS ONLY 
2N1907 -PNP P 

By "Texas " -TO -3 
20 Amps - 
Freq. 15MC 

SILICON NPN 

4$ 
MESA 

85 Watt 5 

2N424 
WORTH YOURS FOR 1 
$42.00 ONLY laxo 
15 AMP CARTWHEEL DIODES 

SILICON Piv Sale 0 250 99C 
AXIAL 50 55c I. 300 51.15 
LEADS L 200 

150 651 - 400 $1.39 
891 600 51.75 

FACTORY 
TESTED 

SPRING 
DOUBLE 
BONUS 

R 
E 

E 

Radio 

25 00 GIFT 
PAK 
Check 
Here 

8 TV Parts -Add 25, for handling 

PLUS 

CHOOSE $1 ITEM 
n isle ANY 1 FREE 

BOTH "GIFTS" FREE 

WITH $10.00 ORDERS 

SEMI- KON- DUCTORS 
Ill "TEXAS" 150 WATT TRANSISTOR, 2N1046, pnp, 15A..$1 

4 2N117 TRANSISTORS, npn silicon, 1022 $1 
10 SWITCHING TRANSISTORS, 251303, 04, 05, etc, pnp $1 
6 -2N408 RCA OUTPUT TRANSISTORS, pnp, TOS Si 
TEXAS 20WATT, TOS, heat sink, stud, 2N1042 $1 
6 "TEXAS" 750 MA 400V EPDXY AXIAL DIODES 51 
4 2N43 OUTPUT TRANSISTOR EQUALS, pnp, TOS S1 
6 ZENER DIODES, upright styles, assorted $1 
3 2N243 750 MW NPN SILICON transistors, TO22 Si 
1 85W SILICON PWR TRANSTR, npn, like 2N1212 $1 
10 1 -AMP SILICON POWER RECTI Fl ERS, stud $1 

El 2 TRANSITRON 1N429 ZENER REFERENCES SI 
SILICON PLANARS: 2N497, L1 2N498, each Si 
20 TOP HAT RECTIFIERS, 750 mil, silicon, untested $1 
5 2N155 TYPE POWER TRANSISTORS, TO3 case 51 
10 PHILCO 30mc TRANSISTORS, TOI, pnp $1 

ri 4 CK721 TRANSTRS in new aluminum tale, pnp $1 
4 SUBMINIATURE 2N131 TRANSTRS, rf -if, pnp $1 
25 "EPDXY" SILICON DIODES, untested 51 
10 SWITCHING TRANSTRS, npn, 2N440 equals SI 
2 CBS 35W PWR TRANSTRS, 2N1434, pnp, stud $1 
10 FAMOUS CK722 TRANSISTORS, pnp $1 
15 PNP TRANSISTORS, asst types and rates $1 
15 NPN TRANSISTORS, asst types and cases Si 
5 100mc 5B -100 TYPE TRANSISTORS, TO1 case $1 
15 CBS GERMANIUM DIODES, 1N34, equals $1 
2 -2N341 NPN SILICON TRANSISTORS, 1 watt 51 
3 CBS 20 -WATT TRANSTRS, pnp, stud, 2N1320 $1 
3 CBS 20 -WATT TRANSTRS, npn, stud, 2N1321 $1 
25 TRANSISTORS, pnp 'n' npn's, TOS easel $1 
1 3N35 TETRODE 150mc TRANSISTOR, silicon $1 
5 SUN BATTERIES to Ph" sixes, lite sensitive SI 

ri 3 2N255 PWR TRANSISTORS, or equal, T03 case $1 
1 2 -AMP 1500 PIV SILICON RECTIFIER $1 
30 'KLIP -IN' DIODES, like 1N82 of CBS $1 
25 SEMI- KON- DUCTORS: transistors, diodes, ceci $1 
2 40 -WATT TRANSISTORS, 26174 style, T036 Si 
2 -15amp 100PIV AXIAL LEAD RECTIFIERS Si 
3 ONE WATT ZENERS, 6V, gold, axial $1 
5 GENERAL ELECTRIC 2N107 PNP TRANSISTORS Si 
4 GENERAL ELECTRIC 25170 RF NPN TRANSTRS $1 
HOFFMAN SATELITE SILICON SUN CELL, 1 /8xi" $1 
15 UPRIGHT SILICON DIODES, worth $40 $1 
2 'MESA' 4 -WATT TRANSTRS, npn, silicon, TOS Si 
4 2N35 NPN TRANSISTORS, TODD case $1 
6 TRANSISTOR RADIO SET, osc- ifs -driver, p -p $1 
2 -25 -AMP SILICON STUD RECTIFIERS $1 
1 -2N705 MESA, 300 mc, 300 mw, pnp, TO18 $1 
20 WATT NPN SILICON MESA 2N1648 $1 

2 -S00 MC PNP MESA TRANSISTORS, T018 $1 
1- SILICON NPN "PLANAR" 25718, TO18 case $1 

10e. 
FOR OUR "SPRING" BARGAIN CATALOG ON: 

SEMICONDUCTORS - POLY PANS PARTS 

WORLD'S 
MOST POPULAR 

SALE ON "TEXAS" 
Imagine 20 WATTS 

T05 .. . Like 
N1039, 1n2N1040, 
Io. with built -in 
oat sink. 

NOW 2 $1 for ONLY 

10 WATT 

ZEN ERS 
ANY VOLTAGE 

E 24V 
O 14V 45V L49 O 12V 42V EA. 

20V 90V 

TRANSITRON 
Silicon SCRs Controlled Rect. 

5 10 25 
PRV Amp Amp Amp 

50 D 1.00 D 1.50 0 2.50 
100 0 1.50 1.95 0 2.95 
150 01.79 0 2.25 03.15 
200 D 1.95 02.75 03.45 
250 02.25 02.95 03.62 
300 02.69 03.19 03.75 
350 02.95 0 3.50 04.25 
400 0 3.95 4.65 

$1 PARTS PAKS 
3 MERCURY SWITCHES, 115 VAC SPST Si 
2 SENSITIVE RELAYS, 6500 OHM, 2 -mil rating, SPST 5 

3 SUBOUNCER TRANSISTOR transformers, input, output $ 
10 ELECTROLYTICS, FP 8 tubulars, to 500 mf $ 
20 "TEXAS" PRECISION RESISTORS, to 2W., 1% $ 
60 CERAMIC CONDENSERS, discs, npo's to .05mf $ 
4 TRANSISTOR TRANSFORMERS, worth $25 S 

40 WORLD'S SMALLEST RESIST., 5% too, 1 /IOW $ 

40 SUBMINIATURE COND., to .05mí, cerafil too S 

3 'TINY V. CONTROLS, w /sw, 2K, .5meg, lmeg $ 
4 TRANSISTOR TRANSFORMERS, asstd, worth 525 5 

[1 INFRA -RED PHOTO DETECTOR TRANSDUCER $ 
INFRA -RED PARABOLIC REFLECTOR 8 FILTER SI 
30 PRECISION RESISTORS, 

I 
/1, 1, 2W, 1% $ 

20 'CORNING' LOW NOISE RESIST'S, I /I, 1, 2W 5 

300 -FT. HOOKUP WIRE, asst colors, sixes $ 
SO ALLEN BRADLEY 1- wafters, resistors, 5 %too $ 
60 TUBULAR CONDENSERS, to .5mf to 10V $ 

40 DISC CONDENSERS, 27mmf to .05mí to 1 KV S 

60 TUBE SOCKETS, receptacles, audio, etc $ 
10 PANEL SWITCHES, rotary -micro- slide -power Si 
10 TRANSISTOR SOCKETS for pnp npn transistors S 

30 POWER RESISTORS, to SOW, to 24 Kohms $ 
SO MICA CAPACITORS, to .01mf, silvers too $ 
10 VOLUME CONTROLS to 1 meg. switch too $ 
50 RADIO 8 TV KNOBS, assted. colors, styles $ 

10 TRANSISTOR ELECTROLYTICS, 10 to 100mf $ 
$25 RADIO -n -TV SURPRISE, wide variety $1 

50 COILS 8 CHOKES, rf -if, osc- peakingetc $1 

35 ALLEN BRADLEY TWO WAITERS, 5% too Si 
100 ASST. HALF WATT RESISTORS, 5% too $ 
60 HI -0 RESISTORS, l /t, 1, 2W to 1 meg, 5% too $ 
10 PHONO PLUG -n -JACK SETS, tuners -amps 5 
2- 4000MFD @ 3V TRANSISTOR ELECTROS axial leads 51 

3- TRANSISTOR SUBMINIATU : <E 

AMPLIFIER 1.95 fl 
* Only 3" x 2" x 3/4" * Wired 
* Printed Circuit * Complete with Transistors 

SILICON POWER DIODE STUDS 
Amps Volts Sa'_ Amps Volts Sale Amps Volts Sa 'e 

6 200 S. - - 12 50 $ .49 ' 25 50 S .99 
6 400 .55 12 100 .69 - 25 100 1.29 

T 6 600 .65 12 200 .88 25 200 1.60 -6 800 .89 12 300 1.19 T 25 300 1.75 
6 1000 .95 - 12 400 1.37 0 25 400 1.95 

OLY 

AKS 

TERMS: send check, money order, 
include postage -avg. wt. per pak 
1 lb. Rated, net 30 days. CODs 
25 % 

P.O. BOX 942W 
SO. LYNNFIELD, MASS. 

"PAK- KING" OF THE WORLD 
CIRCLE NO. 140 ON READER SERVICE PAGE 

BUSINESS OPPORTUNITIES 

INVESTIGATE Accidents -Earn $750 to $1,000 monthly. 
Men urgently needed. Car furnished. Business ex- 
penses paid. No selling. No college education nec- 
essary. Pick own job location. Investigate full time. 
Or earn $6.44 hour spare time. Write for Free Litera- 
ture. No obligation. Universal, CZ -4, 6801 Hillcrest, 
Dallas 5, Texas. 

I Made $40,000.00 Year by Mail Order! Helped others 
make money! Start with $10.00 -Free Proof. Torrey, 
Box 3566 -N, Oklahoma City 6, Oklahoma. 

MAKE $25 -50 weekly clipping newspaper items for 
publishers. Some clippings worth $5.00 each. Particu- 
lars free. National, Box 718, Long Beach, New York. 

$100 weekly possible. Address -mail letters featuring 
real merchandise. Get $10 orders in every mail -keep 
$8 profit. Everything furnished. Details free. National 
Plans, Box 718, Long Beach, New York. 

AVIATION Radio business $27500.00. Sandy's Aviation 
Radio, Route 2, Box 25, Sarasota, Fla. 

APN -4B LORAN RECEIVER & INDICATOR. 
I : I L check,.,: 21v with 21v lit' Inverter. shoe k $94.50 

, g & plu. slot. 
APN9 LORAN SET. Lob that kcd out. with 

24c0r Inverter. shock mount. & plugs. $114.50 Excellent. 
MN -26C BENDIX RECEIVER 150- 1500kc In 

3 bands. Two RF Amp, 112. 5kc 1F, BF0 
:Wdlo Amp. with 11 tubes & .sebe,natle. $14.95 Coed. Gond. 

ARR -2 RECEIVER -will tubes, schematic & 
Conversion data for 113. 2. & :!'y meters. $6.95 ReNe.,. 

LAZY MAN'S "QSer" -Navy Radio Beam 
Filter. single Signal selectivity- 1011ey $2.49 Itamlpas. New. 

1 -8IA SELSYN INDICATORS. Used Good. 2 for $3.00 
OIL CAPACITOR 0rad 100G,'DC. 2 for $2.50 

New 51.35. 
Send M.O. or Check with Order 

Min. C.O.D. $10.00 with 25 °é Deposit 

Write for Bulletin 1139 -Loads of Bargains 

R.W. ELECTRONICS INC. 
2430 So. Michigan Ave. Dept. 375 
Chicago. III. 60616 Phone CAlumet 5 -1291 
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NOW -YOU CAN PLAY A 

VITAL ROLE IN SPACE 

AGE COMMUNICATIONS 

COMMUNICATIONS 

THE 1964 
COMMUNICATIONS HANDBOOK 

is the only publication that covers 
the entire specialized field of to- 
day's rapidly expanding radio 
communications. It gives you 148 
fact -filled pages -complete with 
charts, graphs and tables-cover- 
ing: 

Citizens Band 
Short -Wave 
Listening 
Ham Radio 
Business Radio 
Services 

PLUS THESE SPECIAL FEATURES: 

Up -to- the -minute Space Data 
Latest US and Canada License Re- 
quirements 
A Build -it- yourself World Time 
Calculator 

Look for the 1964 COMMUNICA- 
TIONS HANDBOOK -it's now on 
sale at your newsstands or elec- 
tronics parts store. Or, if you pre- 
fer, use this handy coupon for 
ordering your copy of the 1964 
COMMUNICATIONS HAND- 
BOOK. 

EW44 
Ziff -Davis Service Division, Dept. CH 
589 Broadway, New York 12, New York 

Please send me copies of COMMUNI- 
CATIONS HANDBOOK, at $1.00 each -plus 
15¢ mailing and handling charge on each. 
(Canada and Overseas: $1.25 plus 25¢ post- 
age.) 

I enclose 

NAME 

ADDRESS 

CITY ZONE_. STATE 

100 
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M With S???.?? invested in a TU set 
7 you'll want the best Ahl-Chunnel 

UHF Converter 
It doesn't make sense to settle for less than the best. does it? Especially when a Standard 
Kollsman Converter costs so little. 

and 
it's 
the 
best! 
It's also unquestionably the most beautiful ... clean modern design in butternut beige and 

walnut brown to blend with any decor. 

aving e ies means a s arper plc ure. Sure, you can ive wi I a litt e uzzy, i u 

why? A Standard Kollsman All- Channel UHF Converter permits a picture with every bit of 
sharpness of which the TV set is capable. 

There's extra ease in our ball bearing tuning, too. One knob selects and fine tunes all chan- 
nels. It's smooth to turn, so easy to get that razor sharpness we mentioned ... and it holds 

the picture ... no need to bounce up and down re- focusing. 

You can install it in about a minute with only a screwdriver. 

There's a full year warranty on material and workmanship -pretty unusual in any electronic 
product -and a 6 month warranty on tubes. 

Thousands of recent letters from enthusiastic customers have told us we're on the right 
track. We sell three Deluxe Converters for every one Budget model ... a clear preference for 

u 

All in all, it's pretty satisfying to own the best ... a Standard Kollsman Deluxe All -Channel 

UHF Converter. 

11 ill_. ii Iii ' I. el is p 

Ask your TV service man. Or, see your TV dealer. 

Standard Kollsman 
I N D U S T R I E S I N C. 

WORLD'S LARGEST MANUFACTURER OF TELEVISION TIMERS 
CIRCLE NO. 131 ON READER SERVICE CARD 
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SEE 

HOW RCA 

RECEIVING TUBES 
KEEP GETTING 

BETTER 

From RCA research comes another major contribution to 
electronic performance and reliability: the bonded cathode. 
Its emissive coating will not peel even after extended 
service under high -voltage, high- temperature conditions 
encountered in TV horizontal -deflection -amplifier tubes and 
damper diodes. Permanent adhesion of the emissive -oxide 
coating of the RCA bonded cathode improves over -all tube 
performance and reliability. Here's why: 

THE NEW RCA BONDED CATHODE: 

virtually eliminates peeling of emissive oxide coating 

reduces cathode interface -type impedance effects dur- 
ing life 

reduces grid -to- cathode shorts during life 

improves stability of cathode -to -grid spacing 

1959 -N -132 Cathode Base Material 

1960 -S -311 Plate Material 

1961 -RCA Dark Heater 

...AND 1963 

THE 

BONDED 

CATHODE 

Ends cathode peeling, 
even after long periods of 
high -temperature, high - 

voltage tube operation. 

Picture on right is an example of peeling which may occur in 
non -bonded cathode of a horizontal- deflection -amplifiertube 
after several hundred hours of operation in a TV receiver. 

improves anode -voltage -per -mil -spacing safety factor in 
damper diodes 
transmits heat more efficiently and uniformly- thereby 
providing more uniform cathode -current density 

The RCA bonded cathode was first applied with outstanding 
success in beam power tube types 6DQ6 -B and 6JB6 and 
half -wave vacuum rectifier types 6AU4 -GTA and 6AY3. This 
new development is now being incorporated in a growing 
number of types where service conditions show a need. 

Such RCA developments as the bonded cathode result 
in reliable components for you to sell and install. Use RCA 
receiving tubes for all replacements. You have the benefit 
of continuing tube improvement from the research, design 
and development facilities of the world's broadest -based 
electronics company -RCA! 
RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N. J. 

The Most Trusted Name in Electronics 
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