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PROTECTS AGAINST Bent Pointers Burned -Out Resistors 

Damaged Pivots Overheated Springs Burned -Out Meter 

Changes in Accuracy Due to Overheating 

Model 630-PLK 

BURNOU 

579.50 
Suggested 

U.S.A. User Net 

FACTS MAKE FEATURES: 

2 
3 

USES UNLIMITED 
School Classrooms Field Engineers Application Engineers 

Electrical, Radio, TV, and Appliance Servicemen Electrical 
Contractors Factory Maintenance Men Industrial Elec- 
tronic Maintenance Technicians Home Owners. Hobbyists 

Comprehensive overload protection. 

One selector switch minimizes chance of incorrect settings 

Polarity reversing switch 

Additional protection is provided by Model 630 -PLK's new transistorized relay circuit. 
Transistorized overload sensing device does not load circuit under test, eliminating 
the possibility of damaging circuit components. A special meter shorting feature on 
"off" position offers high damping when moving tester. The exclusive patented Bar 
Ring Movement provides self -shielding and is not affected by stray magnetic fields. 
Wider spread scales, and unbreakable clear plastic window assure maximum read- 
ability. Diode network across meter protects against instantaneous transient voltage. 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 

RANGES 
DC Volts: 0- 2.5- 10 -50- 250- 1,000 -5,000 at 20,000 

ohms/volt. 0-0.25 at 100 microamperes. 

AC Volts: 0- 3- 10 -50- 250- 1,000 -5,000 at 
5,000 ohms /volt. 

Decibels: -20 to +11, +21, +35, +49, +61, 
+75; "0" DB at 1 MW on 600 ohm line. 

DC Microamperes: 0 -100 at 250 Mv. 

DC Milliamperes: 0 -10- 100 -1,000 at 250 Mv. 

DC Amperes: 0 -10 at 250 Mv. 

Ohms: 0- 1,000- 10,000 (4.4 -44 at center scale). 

Megohms: 0 -1 -100 (4,400- 440,000 at center scale). 

Output Volts (AC): 0- 3- 10.50. 250 -1.000 at 5,000 ohms /volt; 
jack with condenser in series with AC ranges. 

CARRYING CASE 
Model 639 -0S black leather carrying case, 
built -in stand, Flaps open to permit use of 
tester in the case. Suggested U.S.A. User 
Net $12.10 

1 Ilr IIIIIIII 111' 

THE WORLD'S MOST COMPLETE LINE OF V- 0 -.M'S. AVAILABLE FROM YOUR TRIPLETT DISTRIBUTOR'S STOCK 
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GREAT CB BARGAIN 
from RADIO SHACÑ 

Our Fabulous PATROL" Walkie -la/kl 
Best Buy in the Country for 

On- the -Move Communications Up to 1/4 Mile! 
Comes Fully Wired - Not a Kit; 
Works the Minute You Get It! 
No License, Exam, Age Limit - 
Anyone Can Operate It! 

Put a wireless 2 -way radio station in his 
Christmas stocking for only $9.90 - for 
hunting, camping, boating, or just talk- 
ing with buddies. With telescoping 
antenna, push -to -talk switch, battery, 
crystal. 

STEP UP TO 10yyÁYIC6 
RADIO! -REtt L /.5 rzro VE 2-WAY 

Mod. TR 
ò 

Model 

AC POWER BASE Fits 
for base 

90 
Each 

19 per Pair 

6 Transistors 

9 Transistors 

12 Transistors 

Model TRC -1: transmits 

to 1 mile or more. 

C2: range to 2 

miles. No extras to uy! 

TRC3: 3 miles; 

added RF stage; squelch! 

2195 

2995 

379 

is all 3 models, 

eliminates batteries. 
ONLY 7.95 

station operation 

WE'LL MAIL A PAIR 

ANYWHERE 
IN THE COUNTRY 

F OR c 
JUST 5 

ianr ing. Packing. Postal e 

I For Pair of "Space Patrols" Mail Coupon, 

i $19.50, to Nearest Radio Shack or 

with , $19.50. Please send my two 

Gentlemen: I enclose S 
return mail to: 

I Space- Patrol Walkie- Talkies by 

Name 

1 Street 

City 

At All 43 
RADIO SHACK 

STORES 
_ Coast to Coast 

FEBRUARY, 1965 

MINNESO'A 

Stat = = ZIP ST. PAUL, 16 L 6th St. 
NEW YORK 
NEW YORK, 1128 Are. Americas 
SYRACUSE, 3057 Erie Blvd. East 
MAINE 
PORTLAND, Pine Tree Shop. Ctr.' 
OHIO 
CINCINNATI, 852 Swiftcn Ctr. 
OKLAHOMA 

ILLINOIS 
CHICAGO, Evergreen Pk., 95th St. 
MASSACHUSETTS 
BOSTON, 167 Washington St. 
BOSTON, 594 Washington St. 
BOSTON, 110 Federal St. 
BRAINTREE, South Shore Plaza 
BROOKLINE, 730 Commonwealth 
CAMBRIDGE, Fresh Pond Ctr. 
FRAMINGHAM, Shoppers' World 
LOWELL, Central Shop. Plaza 
SAUGUS. New England Shop. Ctr. 
SPRINGFIELD, 1182 Main St. 
WORCESTER, Lincoln Plaza 

NEW HAMPSHIRE 
MANCHESTER, 1247 Elm St. 

TULSA, 317 S. Detroit Sc. 

CALIFORNIA 
BAKERSFIELD, 13C8 19th St. 
DOWNEY, Stonewocd Shop. Ctr. 
LA MESA, Grossmost Shop. Ctr. 
LONG BEACH, 127 W. 7th St. 
SAN LEANDRC, Bay Fair Shop. Ctr. 
CONNECTICUT 
NEW HAVEN, 92 Ycrk St. 
STAMFORD, 28 High Roge Rd. 
WEST HARTFORD, 39 Sc. Main St. 

PENNSYLVANIA 
PHILADELPHIA, 1128 Vralnu; St. 
PHILADELPHIA, 2327G Cottman st. 

RHODE ISLAND 
CRANSTON, 1301 Reservoir Ave. 
EAST PROVIDENCE, Shopper.' Town 
TEXAS 
DALLAS, 1601 Main St. 
DALLAS, Medallion Ctr. 
DALLAS, 125 Wyanewncd Village 
FORT WORTH, 1515 So. Uriv. Dr. 
FORT WORTH, 900 E. Berry St. 
FORT WORTH, 3524 E DENTON Hgwy.. 
HOUSTON, 2315 Tray.s St. 
HOUSTON, 322 Northline Mall 
SAN ANTONIO, Wondarand Ctr. 
WACC, 1016 Austin Ave. 
VIRGINIA 
ARLINGTON, Washington-Lee Ctr. 
WASHINGTON 
SEATTLE, 2024 Third Ave. 
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Radio - Electronics 
FEBRUARY 1965 VOL. XXXV No. 2 

Over 55 Years of Electronic Publishing 

GUEST EDITORIAL 
29 The Future of Communications John R. Pierce 

RADIO 
1 t ' 52 l'iltsual Diode Applications Robert F. Scott 

Ingenious circuits in receivers and transmitters 

70 Mobile 2 -Way Systems Intercabling Troubles F. John Mivec 
Troubleshooting a common cause of breakdown 

TEST INSTRUMENTS 
36 Intensify Your Scope HFi17H b P Charles Erwin Cohn 

47 Build A True Audio Wattmeter /lector E. French 
Low- power instrument for experimenters. PA technicians 

51 Battery Eliminator for VTVM's 
55 Scopes: DC or AC? b 55 -S-) Torn Jaski 

What does one do that the other can't? 

66 Test Equipment Reports: International Crystal AOC -VMK -1 and Hickok 662 
Kit voltmeter and installer's color pattern generator 

ELECTRONICS 
34 IA 'fling the Boat's Electronics Elbert Robberson 

Whip radio gear into shape for safety before the boat puts out 

COVER STORY 40 Electrical Anesthesia James W. Bray 
New non -chemical method is safe. has no after -effects 

95 Photoflash Power Supply Irwin Math 

GENERAL 
24 Service Clink Jack Darr 

Vertical trouble: sync or oscillator 

33 Breaker Box Fred Blechman 
Resettable protection for your equipment 

43 \\ hat's New 
Pictorial reports of new developments 

44 The Fluid Amplifier T. F. Sinclair 
Is electronic amplification threatened? 

49 What's Your EQ? 
72 Electronics Primer Sinclair 

AUDIO -HIGH FIDELITY -STEREO 
30 Radio -Electronics Reports on "Anonymous" Speakers Peter E. Sutheim 

Are you getting your money's worth in "package" deals? 

{_ 50 70 Volts, or Wiring for Sound the Easy Way C. A. Briggs 
Clearest exposition of constant -volt lines 

60 Equipment Reports: Dynatuner FM -3 and Lahti U -2 
Stereomatic multiplex and speaker system 

TELEVISION 
18 Glossary of Color Terms Ed Bukstein 

37 The Secret of Color Service Art Margolis 
An old technique -but doubly important in color 

l675 Converters for UHF TV Homer Davidson / fs uhf increases. so will demand for conversions 

THE DEPARTMENTS 
16 Corn'.11ondence 

105 New Books 
88 New Literature 

103 New Patents 

84 New Products 
73 New Semiconductors & Tubes 

6 News Briefs 
90 Noteworthy Circuits 

ABC 

92 Technicians' News e.. ' 
77 Technotes Member. 

97 Try This One Institute of High Fidelity 
Radio -Electronics 

49 50 Years Ago is indexed In 
Applied Science 

d Technology Index 
(Formerly 

Industrial Arts Index). 

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

technical editor. Peter E. Sutheim, associate editor. Jack Darr, service editor. I. Queen, editorial associate. John J. Lamson, 

eastern sales manager. Wm. Lyon McLaughlin, technical illustration director. 

GERNSBACK PUBLICATIONS, INC., 134 W. 14 St., N.Y. 10011. AL 5.7755. Board Chairman Moue Gernaback, President M. Harvey Oarnabaek, Seer. O. Alicuo, Tread. Charles A. Ra,bi 
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Choose Your Tailor-Made 
Course in N.T.S. "PROTECT 
METHOD" ELECTRONICS! 

VOW 

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

Electronics Courses designed to fit your own particular needs. 

Work 
on the 

electronic 
"brains "ot 

industry - 
computers, data 
processing and 

other automation 
equipment. Become 

a TV -Radio Technician, 
an electronics field engineer, 

or succeed in your own business. 

CHOOSE YOUR FIELD-INSURE YOUR FUTURE! 

1 
ELECTRONICS -TV- RADIO -SERVICING & COMMU- e+ STEREO, HI -FI AND SOUND SYSTEMS A grow - NICATIONS A basic course thoroughly covering V ing field. Prepares you to build, install and service fundamentals of electronics, radio, TV servicing modern sound equipment for home or industry. and communications. 
MASTER COURSE IN ELECTRONICS -TV- RADIO, 

L PLUS ADVANCED TV & INDUSTRIAL ELECTRON- 
ICS This course covers everything included in 
Course No. 1 plus Automation and every phase of 
the Electronics industry. 

3 
FCC LICENSE Preparation for this government 
license essential for interesting jobs in radar, 
radio, television, communications, guided missiles, 
many others. Upon completion of this course, if 
you do not pass the FCC exam for a 1st Class 
Commercial Radiotelephone License your tuition 
will be refunded. 

4 
RADIO SERVICING (AM- FM- Transistors) Train for 
radio sales and service with dealer or distributor. 

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

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

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

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

your low tuition. 

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

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

MAIL COUPON TODAY 
FOR FREE BOOK AND 
SAMPLE LESSON In Field of Your Choice. 
You enroll by Mail - and Save Money. No Salesmen: This 
means lower tuition for you. Accredited Member N.H.S.C. 

íiL üirïï i 

NATIONAL Q SCHOOLS 

Sample Lesson 

WORLD -WIDE TRAINING SINCE 1905 
4000 S. Figueroa St., Los Angeles, California 90037 

NATIONAL TEC =NrCAL SCHOOLS 
V. 4000 S. Figueroa St., Los Angeles, California 90037 

Please Rush FREE Electronics "Opportunity Book" 
and actual sample lesson on course checked below: 

Electronics -TV -Radio Servicing & Communications I 
I Master Course in Electronics -TV -RADIO 

Advanced TV & Industrial Electronics 
FCC License I Radio Servicing (AM -FM- Transistors) 

Television Servicing (Including Color) / Stereo, Hi -Fi and Sound Systems 
110 Basic Electronics Electronics Math 

Dept. 
206 -25 

I 

I 

I 
I 

IName Age I 
I Address 

I City 
Check here if 
Training at L.A. 

Check here for High School Department Catalog 
only. 

State Zip 
interested ONLY in Classroom 

RADIO- ELECTRONICS published monthly at Concord, N. H., by Gernsback Publications Inc. Second -class postage paid at Concord, N. H. Q 1965, by Gernsback Publications Inc. All rights reserved under Universal, International and Pan -American Copyright Conventions. SUBSCRIPTION RATES: US and possessions, Can- ada: $5 for 1, $9 for 2, $12 for 3 years. Pan- American countries: $6 for 1, $11 for 2, $15 for 3 years. Other countries: $6.50 for 1, $12 for 2, $16.50 for 3 years. Post- master send form 3579 to 154 W. 14th St., New York 10011. 
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NEWS BRIEFS 
NEW CROSS- CONTINENT 

MICROWAVE 

Workmen erect a microwave antenna 
on Western Union's 24 -story headquarters 
building in New York. 

Western Union has put into opera- 
tion a transcontinental microwave sys- 
tern extending from Boston, New York 
and Washington to San Francisco and 
Los Angeles. The system is 7,500 miles 
long -the longest single microwave 
project ever undertaken at one time. 

The system consists of 267 micro- 
wave stations spaced 25 to 30 miles 
apart. Its total capacity is approxi- 
mately 7,000 voice channels, and it can 
be used for all forms of communica- 
tion: Telex, punched tape, facsimile, 
punched card, magnetic tape and even 
television. The microwave link is ex- 
pected to handle 80% of Western Un- 
ion's traffic. 

THE VWOA ELECTS OFFICERS 

The Veteran Wireless Operators 
Association held its annual dinner in 
New York on Dec. 3. The main busi- 
ness of the meeting was to announce 
the election of officers for 1965: presi- 
dent, Larry Jamison, Radiomarine 
Corp. of America; vice president, Tony 
Zamborino; second vice president, 
E. H. Rietzke, Capitol Radio Institute; 

6 

secretary, Pat O'Keeffe, and treasur- 
er, Dick Griffiths. 

The association reported a net 
gain of one member over the year, in 
spite of the deaths of six members and 
the dropping out of others. The meet- 
ing closed with reminiscences of old 
times by several members, including 
Rietzke, Elmo Pickerill and Ed Raser, 
whose radio museum in Trenton, N.J., 
contains exhibits dating from 1899 to 
1925. 

NEW COMPUTER FAMILY 

ANNOUNCED BY RCA 

A series of four computers, in- 
troduced by RCA at its Palm Beach 
Gardens plant, combines technologi- 
cal advantages that not only match, 
but go beyond those of any other 
known computer system, according to 
Dr. Elmer W. Engstrom, RCA's presi- 
dent. 

The largest of the new computers 
use single -crystal (monolithic) inte- 
grated circuitry, thus forming what 
RCA calls the first of a 3rd genera- 
tion. Dr. Engstrom explained that the 
earliest computers used large units 
containing tubes; the second genera- 
tion of computers used much smaller 

The mono- 
lithic integrated 
circuitry of the 
70-45 and 70- 
55 compared 
with the second 
generation tran- 
sistor board. 
Three of the lit- 
tle circuits held 
in the tweezers 
will replace the 
big board. The 
three are mount- 
ed on a plug -in 
board less than 
one -third the 
size of the one 
it replaces. The 
new "fiat- packs" 
can also be 
stacked closer 
than the older 
units, resulting 
in a double sav- 
ing of space, 
plus -RCA be- 
lieves - greater 
reliability. 

plug -in panels with transistors and con- 
ventional resistors and capacitors. The 
third generation, however, combines 
the functions of all these in small sili- 
con chips, each one so small that it 
barely covers the letter "o" of a type- 
writer. Yet each contains two com- 
plete electronic circuits with 15 tran- 
sistors and 13 resistors. 

Another important feature of the 
new computers is their multi- lingual 
ability. The Spectra 70, as the new line 
is called, can handle all the more com- 
mon programming data and commu- 
nications language of commonly used 
computers of today, and can commu- 
nicate with computers of other manu- 
facturers or use tapes from those com- 
puters without the necessity of trans- 
lation. 

There are four computers in the 
new line, ranging from the Spectra 70- 
15, which will rent at about $800 a 
month (plus costs of input and out- 
put equipment) to the 70 -55, rental of 
which will run around $22,550 per 
month. 

CLOSED -CIRCUIT TV 
FOR AIRLINE PASSENGERS 

A new form of entertainment be- 
ing offered passengers on airlines was 

RADIO -ELECTRONICS 
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50,000 MEN HAVE 
FOLLOWED OUR ADVICE.. 
HOW ABOUT YOU? 

Profit and Grow 

as a DeVry- Trained 

Electronics Technician 

ion 

MODERN 

TRAINING AIDS 

"Programmed" texts 
... visual aid :rainirg 
movies actual 
equipment to build. 
DeVry's programs are 
designed with progress 
in mind. 

2,200 RESIDENT 

STUDENTS 

DeVry Tech now has 
2,200 resideirt students 
attending day and 
evening classes. 

5,000 FIRMS HAVE 

EMPLOYE) DeVRY 

GRADUATES 

Our men are "wanted" 
in many industries. 
There must be a reason! 

"FOR REAL MONEY, A SOLID FUTURE AND EXCITING WORK, GET 
INTO THIS GREAT INDUSTRY!" - that's the kind of advice we've 

given ever since DeVry Tech started more than three decades ago. And 
our advice still holds true, for today's electronics industry is a 

multi -billion- dollar field, growing fast, calling for more and more trained 
men, offering some of the greatest opportunities in its history. 

There is an air of excitement about electronics, whether you are in 
radio and television, space and missile electronics, 

communications, computer work, your own service business, or other 
branch of the field. Thousands of men much like yourself, men 

with ambition to be somebody - have learned electronics the DeVry 
way, either at home or in day or evening classes at one of our 

well- equipped resident schools. You, too, may keep your 
present job while preparing for a better one; make extra money in spare 

time while you learn. And ... you do-i't need previous technical 
experience or advanced education to get started. 

When you graduate, our efficient Employment Service will help 
you get started toward a good job, a promotion or a business 

of your own. Get the full story - no obligation! All 
you have to do is fill out the coupon and send it in. 

FRfE! 
CM! CUIDE 

Realms 

Earnings 

Get two valiable 
booklets telling about 
today's opportunities 

in electronics. 

DeVry Technical Institute 
Chicago Toronto 

MAIL THIS COUPON TOD 
DeVRY TECHNICAL INSTITUTE 

4141 Belmont Ave., Chicago, III. 60641, Dept. RE -2 -V 
Please give me your two free booklets, "Pocket Guide to Real Earnings" and "Electronics in Space Travel "; also include details 
on how to prepare for a career in Electronics. I am interested in 
the following opportunity fields (check one or more): 

Space & Missile Electronics 
Television & Radio 
Microwaves 
Automation Electronics 
Radar 

o 

Communications 
Computers 
Industrial Electronics 
Broadcasting 
Electronic Control 

NAMF AGF 

ADDRESS APT 

CITY ZONE STATF 
Check here if you are under 16 years of age. 

Canadian residents: Write DeVry Tech of Canada, Ltd. 
2097 970 Lawrence Avenue West, Toronto 19, Ontario 

FEBRUARY, 1965 7 

www.americanradiohistory.com

www.americanradiohistory.com


NOW, MORE THAN EVER .. . 

HE FINEST SERVICE IN 

TUNER OVERHAULING 

CASTLE TV TUNER -EAST HAS 

MOVED TO NEW LOCATION 

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

All other U.S. and Cana- 

dian Servicemen will get 

the same fast service 
from CASTLE -CHICAGO 

and CASTLE - CANADA. 

>- 

.. 
.a Mt. 

ALL MAKES 
ALL. LABOR 
AND PARTS 
(EXCEPT TUBES)* 

ONE PRICE 995 
ONE LOW PRICE INCLUDES ALL UHF , 

VHF AND UV COMBINATION* TUNERS 

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

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

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

Pioneers in TV Tuner Overhauling 

CASTLE 
TV TUNER SERVICE, INC. 

EAST: 41.96 Vernon Blvd., Long Island City 1, N.Y. 

MAIN PLANT: 5715 N. Western Ave., Chicago 45, Illinois 

CANADA: 136 Main Street, Toronto 13, Ontario 

*major Parts are additional in Canada 

NEWS BRIEFS continued 

shown by American Airlines in a dem- 
onstrator duplicate of an Astrojet's 
cabin. 

For the new system, called Astro- 
vision, small Sony TV sets are mounted 
between the seats so that two passen- 
gers share the screen directly ahead of 
them. Each passenger has his individ- 
ual headset with a volume control and 
a panel with three jacks. He can select 

Technician changes tapes on the Sony 

Videocorder which supplies the closed -cir- 
cuit TV pictures for American Airlines 
Astrovision. Beside the TV, stereophonic 
classical and popular music as well as live 

television and in- transit pictures of the ter- 
rain are furnished. 

Advertising Representatives: 
EAST MIDWEST 
John J. Lamson P. H. Dempers Co. 
Eastern Sales Manager 740 North Rush Street 
Radio -Electronics Chicago, Illinois 60611 
154 West 14th Street (312) Michigan 2 -4245 
New York, N.Y. 10011 
(212) Algonquin 5 -7755 

SOUTHEAST 
Neff Associates J. Sidney Crane, Assoc. 
15 Castle Harbor Isle 22 Eighth St N.E. 
Ft Lauderdale, Fla. Atlanta, Ga. 30309 
33308 (404) TRinity 2 -6720 
(305) LOgan 6 -5656 

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

WEST COAST /OKLAHOMA 
Husted- Coughlin, Inc. Rusted- Coughlin, Inc. 
1830 W. 8th Street 444 Market Street 
Los Angeles, San Francisco, 
Calif. 90057 Calif. 94111 
(213) 389 -3132 (415) GArfield 1.0151 

UNITED KINGDOM 

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

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

sound from the TV, or plug into either 
classical or popular stereo music. 

Closed- circuit television (taped 
movies, etc.) is expected to provide 
the bulk of the programs. Provision is 

being made for live television, how- 
ever, and nose cameras are being in- 
stalled experimentally to view ap- 
proaches, landings and takeoffs. In- 
deed, the future airway passenger may 
find himself on a conducted tour, with 
the camera pointing straight down and 
the stewardess pointing out features of 
interest to right, to left and below. 

NETWORK SUES CATV 

The Columbia Broadcasting Sys- 
tern has filed a copyright infringement 
suite against CATV operator Tele- 
PrompTer, charging that the cable sys- 
tem has rebroadcast, without the net- 
work's permission, its programs and 
non -CBS -owned programs that CBS is 

licensed to broadcast. In the suit, CBS 
states that CATV duplication can re- 
duce the income of its affiliates, pos- 
sibly causing stations to go off the air 
and leaving some communities with 
no service. 

CALENDAR OF EVENTS 

1965 Washington Hi -Fi Music Show, Feb. 12- 
14; Sheraton Park Hotel, Washington, D. C. 

12th Annual International Solid -State Circuits 
Conference, Feb. 17 -19; Sheraton Hotel and 
University of Pennsylvania, Philadelphia, Pa. 

Los Angeles Hi -Fi Music Show, Mar. 7 -15; Am- 
bassador Hotel, Los Angeles, Calif. 

IEEE International Convention, Mar. 22 -25; 
Coliseum and New York Hilton Hotel, New 
York, N. Y. 

International Exhibition of Electronic Com- 
ponents, April 8 -13; Parc des Expositions 
(Fairgrounds), Porte de Versailles, Paris 

PIRATE BROADCASTERS 

HAVE TROUBLE 

Radio Nordzee, an illicit radio - 
TV station in the North Sea off the 
Netherlands coast, was silenced in the 
middle of a housewives' jazz request 
program by a task force of Dutch 
naval, helicopter and state police men. 
They boarded the Texas -Tower -like 
broadcasting platform, operating about 
four miles offshore, under a Dutch law 
prohibiting unlicensed commercial 
radio and TV broadcasts. 

The station beamed American 
television films, music, and sponsor's 
advertising to the Netherlands, and 
had been cutting into the ratings of the 
five organizations that monopolize Hol- 
land's radio and TV since Sept. 1. 

Belgian and British technicians of 
the station offered no resistance but 
leaned over the railings and took mo- 
tion pictures of the police landing. 

continued on page 14 
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NOW! get this BIG BONUS with your purchase 

new of a PH0T0FACT® Library! this deluxe 
Four -Drawer 

FILE CABINET 
(with full- drawer suspension) 
worth $55.00- available only 

with your purchase of a 
PHOTOFACT LIBRARY 
consisting of 200 SETS 
plus valuable Free extras! 

boost your earning power -own and use 
the world's finest TV -radio service data 
Now, more than ever, it pays to own a PHOTOFACT Library 
-the time -saving troubleshooting partner guaranteed to 
help you earn more daily. Now, you can start or complete 
your PHOTOFACT Library the special Easy -Buy way, and 
get absolutely FREE with your purchase, the deluxe 
4- drawer File Cabinet worth $55.00, plus valuable extras 
described below! 

OWN A PHOTOFACT LIBRARY THE EASY -BUY WAY: 

Only $10 down 30 months to pay 
No interest or carrying charges Prepaid transportation 
Add -on privilege of a year's advance subscription to cur- 
rent Photofact data, on the same Easy -Buy contract 
Save 30 per Set -special $1.95 price applies on Easy -Buy 
(instead of regular $2.25 price) 

PLUS: In addition to the deluxe File Cabinet, you get a com- 
plete Color TV Servicing Course, 2nd Class Radiotelephone 
License Course, Transistor Radio Servicing Course, and Test 
Equipment Guide! 

4 WAYS TO SELECT YOUR PHOTOFACT LIBRARY 

1. Complete your present PHOTOFACT Library 
2. Order a PHOTOFACT "Starter" Library -200 

Sets (Sets 401 -600 -coverage from 1958 to 
1963 -only $12.66 per month). 

3. Order by brand name and year -see the 
handy selection chart at your distributor. 

4. Order a complete PHOTOFACT Library -get 
FREE File Cabinets to accommodate the 
entire library, the Courses listed above, plus 
an 8- volume Set of "101 Ways" Test Instru- 
ment books worth $18.50. 

oeluxe 
full - 

susoensicn 
feature; 
d.a wers 
open al, 
the wa} 

Offer for Limited Time Only -Act Now! 

FEBRUARY, 1965 

A PHOTOFACT LIBRARY PAYS ITS OWN WAY - 
ORDER TODAY AND GET THE FREE BONUS EXTRAS 
See your Distributor for PHOTOFACT Easy -Buy 
details or send coupon today! Ask also about 
a Standing Order Subscription to current 
PHOTOFACT and Specialized Service Series - 
FREE File Cabinet also available! 

HOWARD W. SAMS & CO., INC. 
Howard W. Sams & Co., Inc. Dept. REF -2 
4300 W. 62nd St., Indianapolis, Ind. 46206 

Send full information on Easy -Buy Plan 

My Distributor is: 

Shop Name 

Attn 

Address 

City State Zip 

L J 
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Discover the ease 
and excitement of NRI's 

2 D) H : 'Ea H [I, 

IL_ _1 -11- 

' °, _FL D) 

of ELECTRONICS 
TV -RADIO TRAINING 

10 HOME -STUDY PLANS TO CHOOSE FROM 

Ask men whose judgment you respect about 
NRI's three dimensional method of home - 
study training. Ask about the new, remarkable 
NRI Achievement Kit. Ask about NRI custom - 
designed training equipment, programmed 
for the training of your choice to make Elec- 

tronics come alive in an exciting, absorbing, 
practical way. Ask about NRI "bite- size" texts, 
as direct and easy to read as 50 years of 
teaching experience can make them. Achieve- 
ment Kit ... training equipment ... bite -size 

texts ... the three dimensions of home -study 
training; the essentials you must have to make 

OUR 50TH YEAR OF LEADERSHIP 

10 

learning easier, more interesting, more mean- 
ingful. You get them all from NRI. 

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

tronics Division, Washington, D.C. 20016, 

BEGIN NOW AN ABSORBING 

ADVENTURE -LEARN ELECTRONICS 

THE EASY NRI WAY -MAIL CARD TODAY 

IN ELECTRONICS TRAINING 

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

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

NRI "Bite- Size" Lesson Texts 
Program Your Training 

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

2 Custom -Designed Training Kits 
Make Learning Come Alive 

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

NEW ALL -TRANSISTOR 

4 highlights of 
musical superiority: 

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

PIPE ORGAN TONE -all four 
families of pipe tone in all models 
-Schober Organs are played like 
pipe organs -Recital Model built 
entirely to AGO specifications. 

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

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

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

FREE CATALOG - 
FREE "SAMPLER" RECORD 

hear 

before 

you 

build 

ELECTRONIC 
ORGAN 

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

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

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

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

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

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

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

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

THE 9Chf2 i e' San CORPORATION 

Dealers in principal countries. 

f The Schober Organ Corp., Dept. RE -35 

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

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

NAME 

ADDRESS 

LITY STATF 7IP NO 

NEWS BRIEFS continued 

FIRST ELECTRONIC NEWSPAPER 

PRINTED IN JAPAN 

Radiowave Mainichi, the world's 
first photo -telegraphic newspaper, is 
being "printed" experimentally by one 
of Japan's biggest newspaper com- 
panies. 

The newspaper is set up in type 
at the main plant and printed. Then 
the copies are placed on facsimile ma- 
chines, scanned, and the signals sent 
to substations (which in future systems 
might be in remote parts of Japan), 
where facsimile copies are run off. 
(The necessity and desirability of such 
a system was pointed out by Hugo 
Gernsback in his editorial "Automated 
Electronic Newspaper" in March 
1963.) 

Mainichi research states that the 
system is not yet ready for practical 
application, but point out that the first 
TV sets were too expensive for most 
people. "It may not be long," said one 
project official, "before every house- 
hold in the nation can have a small, 
light facsimile receiver at a relatively 
low cost." 

BRIEF BRIEFS 

NASA has announced the first 
successful tracking of a satellite by a 
laser beam. The time required for the 
laser beam to reach the satellite and 
return can be used for very accurate 
measure of distance. 

The Illinois Central Railroad 
plans to install an automatic fare -col- 
lection this year. Passengers will use 
change- making and fare -vending ma- 
chines to buy magnetically coded tick- 
ets, from which each ride will be elec- 
tronically subtracted at the exit gate. 
The system will be produced by Ad- 
vance Data Systems Corp., Litton In- 
dustries, Beverly Hills, Calif. 

The Atlantic Coast Line Rail- 
road, which began showing motion 
pictures on its Florida Special 2 years 
ago, has installed television on all 
coaches, lounge and recreation cars of 
the train. 

French and Canadian medical sci- 
entists report that electrical signals in 
the brain have been converted with 
amplifiers and loudspeakers to sound 
signals that can be used to guide a sur- 
geon in delicate explorations of brain 
tissue. 

The Air Force has demonstrated 
what it calls the world's first "in depth" 
weather radar, which can track a cloud 
pattern 12 miles aloft. Conventional 
radar can spot approaching rainstorms 
but cannot tell whether the sky is clear 
a mile above the rainstorm. END 
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A New Electronics Slide Rule 
with Self- Training Course 

trnícs 
,d 

ou Slide I:u+1e 

Why didn't someone think of this before? 
Here's a great new way to solve electronic problems accurately 

. easily. The Cleveland Institute Electronics Slide Rule is 
the only rule designed specifically for the exacting requirements 
of electronics computation. It comes complete with an illus- 
trated Self -Training Course consisting of four lessons ... each 
with a short quiz you can send in for grading and consultation 
by CIE's expert instructors. With this personal guidance, you'll 
soon be solving complex electronics problems in seconds while 
others still struggle along with pad and pencil. 

Here's what Mr. Joseph J. DeFrance, Head of the Electrical 
Technology Dept., New York City Community College, has 
to say about it: 

"I was very intrigued by the `quickie' electronics problem r" 
- SFACTION Warranty 

-40 
410- 4. 
0- .. 6- .44) 
410- 40 
00,- 4* 
0- .40 

The Electronics Slide Rule with Self -Training 
Course is available only from Cleveland Institute 
of Electronics, and is covered by CIE's exclusive 
"Satisfaction Warranty." Order it now ... use it 
for ten full days. Then, if you're not completely 
satisfied, you may return the Slide Rule with Self - 
Training Course and CIE will refund full payment. 

/4444444444444444444 
FEBRUARY, 1965 

solutions. It is an ingenious technique. The special scales 
should be of decided value to any technician, engineer, 
or student. The CIE slide rule is a natural." 

See for yourself. You will learn how to use special scales to 
solve problems dealing with reactance, resonance, inductance, 
AC and DC circuitry, etc. And, as an added bonus, you can 
use this high -quality rule for conventional computation, too. 

This all -metal Slide Rule is a full 10" long and is made to 
our rigid specifications by a leading manufacturer of measur- 
ing instruments. Slide Rule, Self- Training Course and hand- 
some top -grain leather carrying case . . . all yours for just 
$14.95. Cleveland Institute of Electronics, 1776 E. 17th St., 
Department RE -107, Cleveland, Ohio 44114. 

SEND COUPON TODAY 
to: Cleveland Institute 

of Electronics 
1776 East 17th St., Dept. RE -107 Cleveland, Ohio 44114 

Please send me your Electronics Slide Rule with Self - 
Training Course and top -grain leather carrying case. (If not 
fully satisfied after 10 -day trial, CIE will refund payment.) 
Please send descriptive brochure only. 

Name 
(Please Print) 

Address County 

City State Zip 
Send descriptive literature only ... no obligation L- -a 
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Turner's 
noise 

cancelling 

333 
TOPS FOR CB 

Now you can get a deluxe professional com- 
munications microphone for use on CB - 
and at CB prices, too. The new Turner Model 
333 CB Microphone is also ideal for ama- 
teur, marine and all other mobile communi- 
cations. 

A professional "noise cancelling" micro- 
phone, it features the shielded Koiled Kord 
that's so long lasting it's used on police cars, 
taxicabs, etc. High impact cycolac case. Voice 
response: 300 -3000 cps. Just $21.50 list. 

THE MICROPHONE COMPANY 
909 17th Street N,E., Cedar Rapids, Iowa 

In Canada: Tri -Tel Associates, Ltd., 81 Sheppard Ave., West, Willowdale, Ontario 
Export: Ad Auriema, Inc., 85 Broad Street, New York 4, N. Y. 

See your Turner Distributor, listed below. He has the 333 in stock. 
ALABAMA 

Birmingham 
Selectronic Supply. 

CALIFORNIA 
Las Angeles 
Henry Rodio 
Oakland 
Elmar Electronics 
Pale Alto 
Harvey & Johnson 
Riverside 
Mission Hom Supplies 
Sacramento 
S lectronics 
North Sacramento 
Calif. Rodio & TV Supply 
San Francisco 
Carousel Electronics 
Guaranteed Two-Way Rodio 
San Jose 
Quement Electronics 
San Leandro 
Clydes TV Corner 
Van Nuys 
Edison 'Electronics Supply 

COLORADO 
D 
Burstein -Applebee Co. 
Fistell's Electronics Supply 
Word Terry & Company 

CONNECTICUT 
Hondo 
Rodio Electronic Supply 

DISTRICT OF COLUMBIA 
Washington 
(all Southern branches included) 
Electronic Wholesalers 

FLORIDA 
Tampa 
(oll branches in Florida included) 
Thurow Electronics 

GEORGIA 
Rossville 
Cooper TV & Appliance Center 

ILLINOIS 
Chicago 
Allied Radio Corp. 
Grove Electronic Supply 
Decatur 
York Rodio & TV Corp. 
Peoria 8 all branches 
Klaus Rodio 

INDIANA 
Bloomington 
Jefferson Rodio TV & Sound 
Dublin 
A. R. Bradford & Son 
Indianapolis 
Associated Distributors 
Van Sickle Rodio 
Kokomo 
George's Electronic Supplies 
South Bend 
Television Supply 

IOWA 
Cedar Rapids 
Iowa Radio Supply 

Des Moines 
P & B Electronics 

KANSAS 
Wichita 
Telrace 

KENTUCKY 
Louisville 
Peerless Electronic Equip. 

LOUISIANA 
New Orleans 
Columbia Rodio Supp. 

MAINE 
Lewiston 
Lafayette Electronics 

Rockland 
Amateur Equip. Sales 

MARYLAND 
Silver Spring 
Federated Purchaser 

MASSACHUSETTS 
New Bedford 
Burns Electronic Supply 
Norwood 
Jason Electronics Supply 
Reading 
Graham Radio 

MICHIGAN 
Lansing 
B 8 B Electronics 
Royal Oak 
Ebbtide Distributors 

MINNESOTA 
St. Paul 
K -R Communications 

MISSOURI 
Kansas City 
Associated Rodio Communications 
Burstein.A plebee Co. 
Springfield 
Moyse Motor Co. 

NEVADA 
Reno 
Electronic Distributing 

NEW JERSEY 
Bloomfield 
Variety Electronics 
Hackensack 
Emsco Electronics 
Pennsauken 
Lafayette Rodio Elec. 
Springfield 
Disco Electronics 
Federated Purchaser 

NEW YORK 
Albany 
Seiden Sound 
Buffalo 
Lafayette Radio Anon. Store 
Glen Falls, Plathburg, Malone 
Roy Supply Incorporated 
Kingston, Poughkeepsie 
Greylock Electronic Dist. 
New York 
Harrison Radio Corp. 
Saratoga 
Lanfear TV Service 

Syracuse 
Lafayette Assoc. Store 

NORTH CAROLINA 
Raleigh 
Southeastern Rodio Supp. 

OHIO 
Akron and all branch 
Olson Electronics 
Cleveland 
F.T.Y. Electronics' 
Columbus 
Whitehead Rodio 
Warren 
D 8 J Electronic Supply 

OKLAHOMA 
Okla. City 
Bob's Amateur Elec. 
Tulsa 
Radio, Inc. 

PENNSYLVANIA 
Drexel Hill 
Lafayette Radio Elec. 
Erie 
Lafayette Associate Store 
Greensburg 
General Electronics Distributors 
McKeesport 
Sarno Radio 
Philadelphia 
Rodio Electric Service 
Raymond Rosen Ports & Serv. 
Pittsburgh 
Cameradio Company 
The Tydings Company 
Reading 
George D. Barbey 

SOUTH CAROLINA 
Columbia 
(all branch stores) 
Dixie Radio Supply 

TENNESSEE 
Dyer 
Travis Communications 
Nashville 
AAA Communications 
Keith- Simmons Co. 

TEXAS 
Amarillo (all branch stores) 

R & R Electronics 
Fort Werth 
Scooters Radio Supply 
Houston 
Madison Electronic Supply 

VIRGINA 
Falls Church 
The Television Workshop 

WASHINGTON 
Spokane 
HCJ Electronics 

WEST VIRGINIA 
Wheeling 
Lafayette Radio Elect. Assoc. Store 

WISCONSIN 
Fond du Lac 
Wisconsin Electronic Supply 
Milwaukee 
Amateur Electronics Supply 
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°respondence 

PLACES, EVERYONE 

Dear Editor: 
On page 70 of your November is- 

sue, I. Queen commits the same error 
Jack Darr warns against on page 62 
(carrying decimal places out beyond the 
point justified by the precision of the 
measurement). Mr. Queen is describing 
the 0.5% voltage reference decades 
made by Emcee Electronics. He sug- 
gests that by putting four decades in 
series, we can generate 54.87 mv. This 
is nonsense. If the accuracy of the 100 - 
mv decade is 0.5% of full scale, then it 

cannot be better than 0.5 mv. The ac- 
curacy of the 10 -mv decade is ±.05 
mv. The total error of the series corn - 
bination, then, is 0.55 mv, meaning that 
our 54.87 could be anywhere between 
54.32 and 55.42. Even the second si 

nificant figure isn't so good! L/ 
For those who had trouble with my 

audio sweep generator (R -E, Sept. 
1963) , getting it to sweep wide enough. 
increase the inductance of the tank of 
the variable oscillator asad decrease the 
capacitance in proportion, to maintain 
the same resonant frequency. Now. 
with C smaller, a given change of ca- 
pacitance across it will have more effect 
on the frequency than before. 

PHILIP STEIN 
Wheaton, Md. 

WHY NO HAM? 

Dear Editor: 
I have been a regular reader of 

RADIO ELECTRONICS for several years 
and generally enjoy it. But will you ex- 
plain why there are never any articles 
about ham radio? Interest in this branch 
of radio is increasing by leaps and 
bounds, and there is really no excuse for 
your ignoring it. I'm quite sure many of 
your readers are hams and, like myself, 
sometimes get heartily sick of the con- 
tinual procession of articles on TV. 

H. E. JEFFERY 
Galt, Ont. 

[We certainly have nothing against 
ham radio; in fact, our Technical Edi- 
tor, Associate Editor and Editorial As- 
sociate all hold ham calls. But there are 
a number of major, national monthly 
magazines devoted exclusively to ama- 
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teurs, while RADIO -ELECTRONICS holds a 
unique place in serving the technician, 
the serious hobbyist, the engineer and 
the audiophile. We have felt that our 
readers (including the hams) buy RA- 
DIO- ELECTRONICS for that kind of cov- 
erage, and our amateur readers might 
even be unhappy if we deviated from it 
to duplicate the magazines they certain- 
ly are reading already. 

And we don't entirely ignore ham 
radio. A recent article on a superselec- 
tive electromechanical i.f. filter (Sep- 
tember 1964 cover story), while ad- 
dressed chiefly to BCLs and SWLs, is 
perfectly applicable to lower -priced 
ham receivers. A feature article in the 
July 1963 issue covered build -'em -your- 
self vertical receiving antennas for 
short -wave (and amateur) radio. The 
January 1964 issue carried an article by 
the same author on multi -element "steer - 
able" vertical -beam antennas and 
rhombics. The Noteworthy Circuits col- 
umn in the July 1963 issue contained a 
schematic and construction details for a 
250 -watt "ultra- linear" type of ground- 
ed -grid rf final amplifier using an 813. 
We also run the odd novice article, and 
occasionally a special story that might 
be a bit far out for the regular ham 
mags.-Editor]. 

DISPUTES BIAS TERM AND 
SYNC -SEPARATOR EXPLANATION 

Dear Editor: 
I feel I should mention two rather 

elementary errors in articles by Jack 
Darr in the November 1964 RADIO - 
ELECTRONICS. 

The first occurs in "Cooking Up an 
Amplifier" on page 61. I cannot agree 
that the type of bias on the 6AV6 is 
grid -leak bias, which is normally devel- 
oped by rectification of the signal be- 
tween the diode formed by grid and 
cathode. The usual term is contact bias, 
generated by heating of the dissimilar 
metals of the grid and cathode struc- 
tures. 

The second error occurs on page 
47 in "Sync Clippers: How and Why." IV 
I wish to take exception to the entire 
section dealing with the separation of 
the vertical and horizontal pulses. First, 
I do not agree with the validity of analyz- 
ing the performance of this circuit from 
a reactance standpoint. My textbooks 
all agree that reactance is a term re- 
served for sinusoidal signals, which of 
course does not include pulses. I feel 
that time constants of the circuits must 
be used to analyze them. 

In any case, I compliment Mr. Darr 
on the most lucid and readable articles 
in his field. 

Jack Darr Replies: 

The bias: Actually, the circuit uses 
both contact and grid -leak bias. Con- 
tact bias, in a good tube, is usually pret- 
ty small -usually around 0.1 to 0.2 volt 
-too little for proper operation. Grid - 
leak bias varies with signal, and the sum 
of the two is what determines the actual 
operating bias. Grid -leak bias is the corn- 
mon, colloquial (if slightly ambiguous) 
phrase for the kind of bias that depends 
solely on a high -value resistance between 
grid and cathode of a high -mu triode. 

Sync clippers : your contentions are 
basically correct, but so are mine! (All 
discontinuous periodic functions, like 
square waves or pulses, for instance, can 
be analyzed into a series of sine waves - 
as Fourier showed a century ago.) What 
I was after was just this: high -frequency 
pulses pass through small capacitors, 
while low- frequency pulses are slowed 
down or blocked. If I got that across, 
the article did what I wanted it to. 

JACK DARR 
Service Editor 

KEEPS HIM UP TO DATE 

Dear Editor: 
RADIO -ELECTRONICS (and Radio - 

Craft) have helped tremendously to 
keep me updated during 30 years of 
teaching physics. Often I find new basic 
discoveries first in your issues. Your Jan- 
uary 1947 "Lee De Forest Memorial Is- 
sue" is still on our front shelf. It is a 
valuable reference. 

G. A. KERR, VE3DOD 
Physics Dept. Head 

Vaughan Road Collegiate Institute 
Toronto, Ont. END 

Roswell, N. M. 
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PHILIP R. HURTT 
"Well, if you're so sure 
what's wrong with it, 
why don't you fix it ?" 

\ow! A clear, sirnQle 

way to teach yourself 

EIECTRONIC5 
At last there's a simple, surefire way for 

you to learn basic electronics at home, in 
your spare time. That way is ELECTRO * 
STUDY -a new, step -by -step self- teaching 
method that brings electronics within the 
grasp of everyone, regardless of experience 
or education. 

Each ELECTRO * STUDY unit consists of 
a simply written, profusely illustrated text- 
book ... and a programed Study Guide, with 
hundreds of questions and answers on ma- 
terial in the text. As you read the text, you 
review important points by referring to the 
Study Guide, so you remember them better. 
This frame -by -frame method makes tough 
points seem easy. You really learn your stuff) 

Here are the 16 ELECTRO * STUDY units, 
each covering a vital area of basic electronics 
knowledge: 

El Electrons at Work 
E2 Electric Circuits and Ohm's Law 
E3 Magnetism, Electromagnetism - 

Wiring, Soldering 
E4 Theory of Alternating Currents 
E5 Direct -Current Networks 
E6 Inductance and Capacitance, 
E7 Transformers in Radio and Electronics 
E8 Motors and Generators in Electronics 
E9 Resonant Circuits 
E10 Radio Communications Fundamentals 
Eli Vacuum Tube Fundamentals 
E12 Batteries and Electronic Power Supplies 
E13 Audio Frequency Amplifiers 
E14 R -F Circuits 
E15 Transistors and Their Applications 
E16 Superheterodyne Receivers 

Order as many of these units as you want - 
but order Howl Take advantage of the special 
introductory price of just $4.95 each. Charter 
subscribers will receive, FREE, a handsome 
vinyl case for each Study Guide. 

DON'T DELAY. FILI OUT THE COUPON NOWI 

L 

INTERNATIONAL EDUCATIONAL 
SERVICES 

Box 828, Scranton, Penna. 18515 

Send me, postpaid, the ELECTRO * 
STUDY units circled below, at $4.95 each. 
I enclose check (money order) for 
to cover full amount. 
Send me circled units COD. I will pay 
postage. 

15 -day money -back guarantee, if not satisfied. 
El E2 E3 E4 E5 E6 E7 E8 

E9 E10 E11 E12 E13 E14 E15 E16 

Name 
(Indicate Mr. Miss Mrs.) 

Address 

City 

State Zip Code 

Occupation 

1 

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

plete overhaul. 

S 

FAST, 24 -HOUR SERVICE 

with FULL YEAR WARRANTY 

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

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

SARKES TARZIAN, INC. 
TUNER SERVICE DIVISION 

Dept. 200 
537 South Walnut St., 
Bloomington, Indiana 
Tel: 332 -6055 
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Dept. 200 
10654 Magnolia Blvd., 
North Hollywood, Calif. 
Tel: 769 -2720 

MANUFACTURERS OF TUNERS, SEMICONDUCTORS, 

AIR TRIMMERS, FM RADIOS, AM -FM RADIOS, 

AUDIO TAPE and BROADCAST EQUIPMENT 

Glossary of Color Terms 
By ED BUKSTEIN 

Continued from last month 

chrominance amplifier: The amplifier 
that separates the chrominance signal 
from the total video signal. (See band - 
pass amplifier.) 

chrominance signal: The sidebands pro- 
duced when the I and Q signals modu- 
late the 3.58 -mc subcarrier. These side - 
bands carry color information only 
(brightness information is carried sepa- 
rately by the luminance signal). 

chrominance subcarrier: The 3.579545 - 
mc subcarrier (referred to as 3.58 -mc 
for simplicity) which is modulated by 
the I and Q signals to produce the side - 
bands which carry the color informa- 
tion. These sidebands, along with the 
brightness signal, modulate the picture 
carrier of the channel. 

color bar generator: A test instrument 
used for troubleshooting and alignment. 
Its output, applied to a color TV re- 
ceiver, produces a pattern of colored 
bars on the screen. 

color burst: A sample of the suppressed 
subcarrier. (See burst.) 

color -difference signal: A waveform 
produced by subtracting the luminance 
signal (Y) from the output signal of the 
color cameras. Since brightness infor- 
mation is handled separately in the 
transmitter and receiver, it can be elim- 
inated from the chrominance signals. 
Subtracting the brightness signal from 
the output of the blue camera yields the 
"blue minus brightness" or B -Y sig- 
nal. Similarly, subtracting the bright- 
ness signal from the red camera output 
produces the "red minus brightness" or 
R -Y signal. The G -Y signal can be 
produced by combining portions of the 
B -Y and R -Y signals. (See B - 
Y, G - Y, R - Y.) 

color edging: Extraneous colors at the 
boundaries of colored areas in the pic- 
ture. 

color killer: A circuit that cuts off the 
chrominance amplifier during black - 
and -white reception. If this were not 
done, noise voltage in the chrominance 
amplifier would produce colored snow 
(confetti) in the black- and -white pic- 
ture. When color is transmitted, the 
burst signal deactivates the killer, al- 
lowing the chrominance amplifier to op- 
erate normally. 

color subcarrier: See chrominance sub- 
carrier. 

composite color signal: The complete 
signal required to produce a color pic- 
ture. This includes the luminance 
(brightness) signal, the chrominance 
signal, all blanking and sync pulses, and 
the color burst. 

confetti: Flecks or streaks of color 
caused by tube noise in the chrominance 
amplifier. Because of its colors, confetti 
is much more noticeable than snow in a 
black- and -white picture. The chromi- 
nance amplifier is therefore cut off dur- 
ing a black- and -white program. (See 
color killer.) 

convergence: The condition in a color 
picture tube when the three electron 
beams intersect in the plane of the 
shadow mask, so that all three beams 
strike their own color dots on the 
screen. (See dc convergence and dy- 
namic convergence.) 

dc convergence: The condition in a 
color picture tube when the three elec- 
tron beams intersect while passing 
through an opening in the center of the 
shadow mask. Such convergence of the 
undeflected beams is also known as 
static convergence. 

degaussing: The process of demagnetiz- 
ing metal parts or supporting struc- 
tures of the color picture tube. De- 
gaussing is done with a large- diameter 
coil connected to the ac line. 

demodulator: See I demodulator and Q 
demodulator. 

dynamic convergence: The condition in 
a color picture tube when the three 
beams remain properly converged even 
when deflected to the edges of the 
screen. Compensation must be made for 
the greater distance the beams must 
travel when deflected away from the 
center of the screen. 

frequency interlacing: The frequency 
components corresponding to the lumi- 
nance signal do not occupy a continuous 
spectrum but rather occur in clusters. 
The unused spectrum space between 
adjacent clusters can therefore be used 
for color information signals. In this 
manner, both luminance and chromi- 
nance information can be transmitted 
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in the same channel bandwidth without 
interfering with each other. This tech- 
nique is known as frequency interlacing 
or frequency interleaving. 

green gun: The electron gun whose 
beam, when properly adjusted, strikes 
only the green phosphor dots in the col- 
or picture tube. 

green video voltage: The signal voltage 
that controls the grid of the green gun 
in a three -gun picture tube. This signal 
is a reproduction of the ouput of the 
green camera at the transmitter. 

G -Y signal: A signal representing the 
difference between the green camera 
output and the brightness (Y) signal. 
The G -Y signal can be produced by 
combining portions of the R -Y and 
B -Y signals. If the brightness signal 
is added to the G -Y signal, the result 
will be G -Y + Y = G. This G signal 
is used to control the green gun of the 
picture tube. 

hue: The technical name for what is 
commonly called "color ". Red, green, 
orange, blue, yellow, etc. are hues. 

CHROMA 

AMPL 

I SIG 

1 

I 
DEMOD 

Q 

DEMOD 

d 
Q SIG 

3.58MC 
OSC 

90° PHASE SHIFTER 

I demodulator: A demodulator circuit 
whose inputs are (1) the chrominance 
signal and (2) the signal from the local 
3.58 -mc oscillator. The output of this 
demodulator is a video signal represent- 
ing colors in the televised scene. The Q 
demodulator is similar except that its 
input from the local oscillator is shifted 
90 degrees (see diagram above). 

I signal: A color information signal 
produced at the transmitter by combin- 
ing portions of the outputs of the red, 
green, and blue cameras. At the receiv- 
er, these sidebands (chrominance signal) 
are reconverted to color video signals. 
(See I demodulator.) 

luminance: Pertaining to brightness, as 
distinguished from chrominance, which 
pertains to color. 

FEBRUARY, 1965 

luminance signal: The signal that carries 
brightness information only, as distin- 
guished from the chrominance signal, 
which carries color information only. 
Luminance signal is also known as 
brightness signal or Y- signal. (See 
brightness signal.) 

matrix: In the transmitter, the circuit 
that combines the red, green and blue 
camera signals in proper proportions to 
produce the I and Q signals. This matrix 
is sometimes referred to as a color coder 
or encoder. The matrix in the receiver 
performs the opposite operation; it 
combines the Y, I and Q signals in 

proper proportions to produce red, 
green and blue video voltage for the 
three electron guns of the picture tube. 
This matrix is sometimes referred to as 
a decoder. 

monochrome signal: See brightness sig- 
nal. 

noise: See confetti. 

NTSC: National Television Systems 
Committee. This committee formulated 
the TV standards later approved by the 
FCC. 

to be continued 

easily service 
transistor 
radios...and 
make money! 

with Exclusive 
Dyna -Trace Single -Point Probe and Built -in Metered Power Supply and VTVM. 

Ckoek aQQ cincuts - tttiy "(Mabee. IÁI, i1i1ÁtS 
This is the way to profit from transis- 
tor radio servicing. There's no hit or 
miss, no waste of time and work. The 
B &K "960" Analyst gives you a com- 
plete transistor radio service shop in 
one easy -to -use instrument. It provides 
signal -generator, power supply, 
milliammeter, VTVM, battery tester, 
ohmmeter, and both in- circuit and out - 
of- circuit transistor tester -all in one. 
Also speeds servicing of tube -type 
radios. Brings you new customers, and 
new profit. Net $9995 

Unique Point -to -Point Signal Injection 
Easily enables you to troubleshoot any stage 
of any transistor radio -fast. 
Built -in Metered Power Supply 
Makes it easy to operate radio under test. 
Provides from 1 to 12 volts in 11 /2 volt steps. 
Supplies bias taps. 
Simplifies In- Circuit Transistor Test 
Dyna -Trace single -point probe needs only 
the one contact to transistor under test. 
Gives fast, positive meter indication. 
Built -in VTVM 
Includes essential high -input- impedance 
vacuum -tube voltmeter for correct servicing. 
Test All Transistors Out -of- Circuit 
Meter has "good -bad" scale for both leakage 
and beta; and direct -reading beta scale. 
Also automatically- determines NPN or 
PNP. Meter is protected against accidental 
overload and burn -out. 

See Your B &K 
Distributor 

or Write for 
Catalog 
AP2I -E 

BaK MANUFACTURING CO. 
DIVISION OF DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE. CHICAGO 13, ILL. 
Canada: Atlas Radio Corp.. 50 Wingold, Toronto 19, Ont. 
Export: Empire Exporters, 253Broadway, New York 7, U.S.A. 
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; r 
AP' .. 

MANY HOURS 
OF ROUTINE 
WORK required to put 
together conventional 
circuitry are eliminated 
by the molecular 
circuitry used in 
this tiny video 
amplifier. 

Photo courtesy of Westinghouse) 
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YOUR JOB IS IN DANGER if you work 
on the routine level where new automated 
manufacturing techniques are rapidly 
replacing men. And your job is in danger 
if you haven't learned enough about new 
developments in electronics to be of real 
value to your employer in the space age. 

and Automation 

Electronics? 

FEBRUARY, 1965 

Protect your future through 
the New CREI Programs in 
Space Electronics 
Will the space age end your career in electronics? Or will 
it open up new opportunities for you? What happens 
depends on whether or not you supplement your education 
in electronics with the new knowledge needed to make 
you a valuable employee today. The new CREI Programs 
in Space Electronics offer you the up -to -date knowledge 
employers want and need. 

SPACE DATA SYSTEMS -Includes multi -channel 
recording, analog to digital conversion systems, data 
acquisition and processing. 

SPACECRAFT TRACKING AND CONTROL - 
Includes such areas of space technology as orbit calcu- 
lation and prediction, inertial guidance, electromagnetic 
wave generation, space surveillance and environment. 

AEROSPACE RADAR ENGINEERING -Includes spe- 
cialized knowledge of surveillance radar, antennas, 
receivers, components and microwave equipment used in 
space applications. 

The first extension programs developed specifically to 
help men in electronics apply their experience to the 
space effort. 

Content developed to meet employment requirements 
as determined by consulting government and private 
organizations in the space field. Text material prepared in 
leading space- oriented organizations. 

CREI also offers specialized education in these important 
areas of electronics: Automation, Industrial, Nuclear, 
Servomechanisms, Computers, Radar, Communica- 
tions, Aeronautical, Navigational and Television. 
You are eligible for these programs if you work in elec- 
tronics and have a high school education. 

FREE BOOK gives full information on CREI programs. 

For your copy, mail postpaid card or 
write: CREI, Dept. 1402 -C, 3224 
Sixteenth St., N. W., Washington, 
D. C. 20010 

CREI 
Founded 1927 

THE CAPITOL RADIO ENGINEERING INSTITUTE 
Accredited Member of the National Home Study Council 
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FIC(1 965 SERVICE CLINIC 

Fara&Ohm 
Brídue AnaIyier 

FaradOhm's 9 -range Wien capacitor- resistor 
bridge (including C -R -L comparison range) 
operates with the low bridge voltage (0.45 
VAC) required for safe measurement (no 
overheating) of even 1 volt electrolytics and 
3 volt ceramics. Measures 5 pF -5000 uF 
in 4 ranges and 0.5 a -500 Mil in 4 
ranges. Panel input jacks for external 
bridge supply and polarizing voltages. 
FaradOhm incorporates a vastly superior 
VTVM for bridge balance indication, volt- 
age and current measurement. AGC in the 
bridge detector circuit diminishes as bal- 
ance is approached, prevents off -scale de- 
flection of the meter pointer in the unbal- 
anced condition without reducing the sharp- 
ness of the null indication. 
FaradOhm has 6 ranges of continuously var- 
iable dc supply voltage from 1.5 to 500 VDC 
to permit exact voltage settings for accu- 
rate capacitor leakage or I -R (insulation re- 
sistance) measurement and transistor char- 
acteristics measurement. 
FaradOhm's VT nano -micro -milliameter has 
11 internal /external current measurement 
ranges from 0.15uA to 15 mA. Reads capac- 
itor, transistor, and diode leakage currents 
down to 3 nanoamperes (3 /1000ths of a 

microampere). 
FaradOhm's VT voltmeter has 6 internal/ 
external voltage measurement ranges from 
1.5 to 500 VDC. Reads down to 30 milli- 
volts. Input impedance 11 megohms. 
FaradOhm's "Instant- Zero" pushbutton per- 
mits meter zeroing regardless of settings 
or connections, even during a measurement. 
FaradOhm has all internal adjustments ac- 
cessible without cabinet removal. 
FaradOhm has a complete overload and high 
voltage warning system. 
FaradOhm's bridge circuit and power supply 
are separately fused. 
Factory Wired and Tested 
ONLY $129.95 

EICO Electronic Instrument Co. Inc. 
131.01 39th Avenue, Flushing, N.Y. 11352 

r_____, 
Send for 1965 Full -Line Catalog 

Name 

Address 

City zip State 
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By JACK DARR Service Editor 

VERTICAL TROUBLE: 
SYNC OR OSCILLATOR? 

A FREQUENT QUESTION: IS "VERTICAL 
trouble" caused by a bad vertical oscil- 
lator or by missing vertical sync? There's 
an easy way to tell from the front of the 
cabinet ( or the side. depending on where 
the vertical hold control is). 

Very complex test. so watch it! 
Turn the vertical hold control, watch 
picture. That's all. If you can make the 
picture reverse direction somewhere 
near the center of the hold control's ro- 
tation, the oscillator is OK. Why? Be- 
cause you have just proved that the os- 
cillator is capable of operating on, 
above and below the right frequency! 

If the control comes to the end of its 
rotation. and the picture is still going, 
in either direction, then we have oscil- 
lator troubles. If you can stop the pic- 
ture, but the control is almost at the 
end of rotation. you'd better check 
something: you're going to get a call- 
back if you don't. 

Roll the picture down slowly. If the 
blanking bar goes past the bottom of 
the screen without even slowing down, 
no sync. 

Look for the normal action of the 
hold control. You should he able to roll 
a picture slowly downward. As the 
blanking bar nears the bottom of the 
screen, the picture should "snap" and 
lock -in temporarily. Turning the control 
the other way should leave the picture 
stationary for quite a while, then it 
should start moving upward very rapid- 
ly. For a distinction, we call downward 
movement "rolling" and upward move- 
ment 'flipping ". Try it and you'll see 

why. When making this test, look for the 
"snap" as the blanking bar gets to either 
the top or the bottom of the screen. No 
snap, no sync. 

CHECK CAREFULLY 

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

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

One common cause for this is in- 
correct settings of vertical size and 
linearity controls! A picture that is "out 
of shape" can be unstable. The distorted 
waveform makes it hard for the sync 
to take hold and lock it in. So, before 
taking the set out of the box, always 
check the setting of the height and 
linearity controls: the picture should be 
t/ inch or so beyond the mask, top and 
bottom. 

Quick -check for linearity: roll the 
blanking bar slowly down the screen. 
If the vertical deflection is linear, the 
bar will he the same width (or height) 
all the way down. 

Many circuits use a large resistor 
in series with the vertical hold control, 
in the oscillator grid circuit. If the pic- 
ture won't stop, but the control is 

jammed against either end, suspect this 
resistor of having changed value. You 
can tell which way it has gone by noting 
whether the variable resistor is stopped 
with all or none of its resistance in the 
circuit. 

In a multivibrator vertical oscilla- 
tor- output stage, check all resistors 
and capacitors in the feedback loop 
(Fig. 1). Pretty high peak voltages are 
always present. and it doesn't take much 
leakage in a capacitor to upset things. 
After all, the output of this network is 

I2DT5 
VERT OUTPUT 

FROM 
.0027 

SYNC I/2 6FV8 
SEP VERT 

MULT 2 35 
-40V 

I 

2MEG = 
VERT 
HOLD 

3 

.001 82K 22K .047 
= w 

15011 ov t 
.033 27K 

2.2 
MEG .047 

32 MA 
I W .033 .022 

5 MEG 

HEIGHT 1.2 
MEG 

--t --VERT LIN I MEG 

600V 
¶22 

BOOST t 260V 

245V 

oTP 7 

VERT OUTPUT a TRANS 

TO YOKE 

_+ 
130 4700/3W 

t00µ 

260V 

Fig. l -All the indicated parts in the feedback loop 

are criticad and can affect vertical oscillator stability 
and waveform seriously. 
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the voltage pulse fed back to the input 
grid that keeps the oscillator working! 
Common trouble: a short in a capaci- 
tor, resulting in a double picture on the 
screen. 

The most important thing in serv- 
icing these stages: thoroughness. Check 
the schematic to be sure that you're not 
overlooking a capacitor or resistor 
somewhere. If you are, that one will, of 
course, turn out to be the bad one! 

Power -transformer replacement 
I've got an RCA 8T270 TV chassis 

with a burned -out power transformer. 
I've got a power transformer out of an- 
other set -an RCA 2749061. The original 
was a 9700251. Will this substitution 
work ? -H. B., Brooklyn, N. Y. 

I hate to tell you this, but I couldn't 
find either of the numbers you gave me 
in my collection of transformer catalogs! 
As a matter of fact, I found three differ- 
ent "original RCA part numbers" listed 
in three different catalogs for this same 
set! So now l'm confused, too! 

At any rate, power transformers are 
basically simple. You can make a re- 
placement for this one by choosing a 
unit which will fit physically on the 
chassis, and has the same electrical char- 
acteristics. For the 8T270, this is what 
you need: 

400-0 -400 volts, 220 ma 
210 -0-210 volts, 90 ma 
5 volts at 3 amps 
5 volts at 2 amps 
6.3 volts at 10 amps 
6.3 volts at 2.6 amps 

Any replacement transformer with 
those "specs" will do. 

ZERO IN ON 1965's WORLD OF ELECTRONICS 

at the International Exhibition of 

ECTRONIC 
COMPONENTS 
and the International Exhibition of 

AUDIO EQUIPMENT 
y 

4 5 
April 8 tor13, 1965sailles Earphone impedance matching 

I have an impedance -matching 
problem. 1 want to hook up earphones 
to a TV set for a hard -of- hearing per- 
son. I got this circuit (Fig. 2) out of a 
book; will it work ? -E.S., McAllen, 
Tex. 

Yes, but if you use ordinary 2,000 - 
ohm phones, you'll get little volume. 
That's the reason for impedance match- 
ing: transfer of maximum power! You'll 

TV OUTPUT 
TRANS 

xismormmIl 
PHONES PHONES 

SPKR 

PHONES 

Fig. 2 -This often -used circuit for hooking 
earphones to a TV or radio may not put 
enough sound into the phones for a hard -of- 
hearing person if their impedance is high 
(a few hundred ohms or more). 

FEBRUARY, 1965 

/"1" Electronic 
greatest International 

Electronic Show 
A 
I I Parts, tubes and semiconductors, test 

and control apparatus, audio equipment 
For complete information and literature: 
S.D.S.A. 16, rue de Presles 
Paris 15, France 
Tel. 273 -24 -70 

Official transport to the Show: 
AIR FRANCE 
Overseas Trade Show Department 
683 Fifth Avenue, New York, 10022 

Under the sponsorship of the F.N.I.E. 

INTERNATIONAL 

SYMPOSIUM ON 

MEMORY TECHNIQUES 
April 5 to 10, 1965 
125 Avenue de Suffren, Paris, France 
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"What our business 
needs is a good UHF 
VHF amplifier? "What 
our business needs is 
a good UHF-VHF amp 
uf ier? "What our bu.:: 

"Say no more." 

"You mean there's an amplifier that covers all 
TV channels from 2 to 83 ?" 
"You bet. In fact there are two -the outdoor U /Vamp -2 
and the indoor V /U- ALL2." 
"Suppose I live in an area where there's only VHF ?" 
"Your motto should be 'Be Prepared' because there 
are a lot of new UHF stations soon to come on the air. 
These all -channel amplifiers are obsolescence -proof." 
"Anything I should know about the U /Vamp -2 ?" 
"Well, the U /Vamp -2 is compact and easy to install 
on the antenna mast. Has a remote AC power supply." 
"How about performance ?" 
"Two transistors give you all the power you need 
for better reception on VHF and UHF. Also protect 
against overload. Lists for $49.95." 
"Supposing I don't want to put an amplifier 
up on my antenna mast ?" 
"Then use the V /U -ALL2. Not as effective as the 
U/Vamp -2, but you don't have to climb a ladder .. . 

and it delivers signals to two TV sets. Only $42.50 list." 
"Guess I'll rush down and get one of the new 
Blonder- Tongue UHF /VHF amplifiers." 

(This message was paid for out of the gross profits of 
BLONDER-TONGUE, 9 Ailing St., Newark 2, N.J.) 
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SERVICE CLINIC continued 

lose most of your power in that resistor. 
For hard -of- hearing people, you need a 
lot of power in the phones. For a better 
match without too much loss, use one 
of the hookups in Fig. 3 -a. Get a trans- 
former with a "primary" impedance to 
match the phones (about 2,000 ohms), 
and a "secondary" to match the nomi- 
nal speaker impedance -probably 3 -4 
ohms. Then use it backward. 

TV AUDIO OUTPUT TRANS 

"BACKWARDS" 
AUDIO OUTPUT 
TRANS 

a 

TV AUDIO OUTPUT TRANS 

25-50 A 

,,SPKR 

PHONES 

BOTH 

SPKR 

"BACKWARDS "AUDIO 
OUTPUT TRANS 

Z=3-411 

b 

Fig. 3 -These circuits are better. In a, a 
reversed output transformer steps up signal 
voltage for medium -to -high- impedance 
phones. No dummy resistor is needed. In b, 
2 -pole 3- position switch is wired to select 
either phones or speaker, or both. If ear- 
phone volume must be high, series rheostat 
in speaker line cuts speaker volume down 
to bearable level. 

I'd also put a volume control across 
the TV set's speaker (Fig. 3 -b). Then 
you can turn the audio up so that it will 
be loud enough in the phones, then cut 
down the speaker's output so that it 
won't blast the others out of the room. 

Trav -Ler TV tuner trouble 
I got a Trav -Ler 65G50 TV for re- 

pairs. It has one of those one -tube (12- 
AT7) tuners, with a thing that looks like 
a variable capacitor but isn't! I can't get 
a picture unless I pull the tube out and 
put it back. Looks like the tuner's not 
oscillating. Is that right ? -E. S., St. Louis, 
Mo. 

This tuner has been quite trouble- 
some in the past and, truthfully, your 
best bet might be to replace it with one 
of the newer miniaturized types. How- 
ever, a few things can be done to the 
original one to make it work better. 
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First, clean it very thoroughly, es- 
pecially the back section of the switch 
(away from the shaft). Check the whole 
switch with a magnifying glass for 
burned contacts, and check the 15,000 - 
ohm and 2,200 -ohm resistors in the B- 
plus feed to see that they haven't been 
burned up by a previous shorted tube. 
Plate voltage on the oscillator section 
should be 150, with about -2 volts on 
the grid on the high channels; more on 
the lows. 

You'll probably have to select a 
good tube for this tuner. Try several and 
use the one that gives you the best 
results. 

Tuner alignment 
I can't get enough rf out of my sig- 

nal generator to get a curve when I 
align this tuner. If I connect the scope 
to the looker point, I get nothing but a 

_ _."TUNER, 

MIXER 

LOOKER 
SP.INT 

C 

} 

straight line! How can I modify this 
sweep generator to get more rf ? -C. N., 
Dravosburg, Pa. 

I wouldn't! Frankly, this could lead 
to a real headache, and perhaps a trip 
back to the factory for your sweep gen- 
erator! There are other ways of solving 
the problem. 

Try connecting your scope to the 
first video i.f. grid. This will give you 
the benefit of the mixer gain. If even 
that isn't enough, go on to the plate. If 
the i.f. tuned circuits affect the re- 
sponse, shunt a 1,000 -ohm resistor 
across each temporarily. This, in effect, 
makes the i.f. stage an R -C amplifier for 
the scope (Fig. 4). 

Custom -installing 
DuMont RA -112 

My customer is planning a custom 
installation of a Dumont RA -112 with 

CONNECT SCOPE 
HERE OR HERE 

IST VIDEO IF 

ACC 

- B +/ 
SHUNT RESISTORS I 

r- 

I 

B+ 

Fig. 4 -For 
higher gain, 
connect scope 
farther down 
the line. That 
way, i.f. stages 
become pre - 
amp for scope. 

his high -fidelity system. At the same 
time, he'd like to change the picture 
tube to a 21 -inch rectangular type. To 
the best of my knowledge, a 21AP4 
would be the best replacement for the 
19AP4 now in the set. However, the 
high voltage may be too low. 

Could you clarify this point, and 
give me any other changes which might 
be necessary? Also, if the 21AP4 isn't a 
suitable replacement, would you suggest 
another type ? -D.D., Burlingame, 
Calif. 

This should work out very well. 
The RA -112 chassis has four video i.f. 
stages, and all the trimmings. 

I would make only one suggestion: 
use the "converter's favorite" tube, the 
21EP4 instead of that 21AP4! I will ad- 
mit to the technician's prejudice against 
any and all metal -cone picture tubes: 
They bite! 

The 21EP4 has magnetic focusing, 
just as your original tube does, and only 
a 4° increase in deflection angle. The 
21AP4 is also a 70° tube. High voltage 
will be ample for either type. 

Your only difficulty will be in the 
physical mounting of the tube, and, as 
this is to be a custom installation, you 
shouldn't have too much trouble there. 
Look up the May 1960 TV Clinic in 
RADIO -ELECTRONICS for some hints on 
various methods of mounting picture 
tubes. END 

MONEY- MAKING OPPORTUNITY 
WITH A NEW TYPE OF BUSINESS 

NOW . . NuTone, America's largest manu- 
facturer of Built -In Music Systems . . offers 
you a fine opportunity to own and operate a 
profitable business in your locality. 
You can start in full or spare time without 
previous experience. You need not worry about 
large inventory stocks . . because NuTone's 
network of wholesalers can furnish everything 
you need at extra special discounts available 
to you. 

The modernization market is booming . . and 
Built -In Music Systems are in big demand. 
Thousands of new homes have NuTone Built - 

BUILT-IN MUSIC and INTERCOM 
INSIDE and OUTSIDE the HOME! 

In Home Entertainment Systems . . you can 
supply an even larger market through the 
existing homes in your area. 
Home owners are surprised at the moderate 
cost . . and are pleased to learn that they can 
have a complete music and.. intercom system 
installed in the homes they now own. 

You can start this business at a minimum in- 
vestment . . and expand it to a large staff of 
sales and installation specialists. We offer you 
complete details . . just mail coupon to . . 
Mr.Dickinson, Product Manager, Electronics 

Division, NuTone, Inc., Cincinnati 27, Ohio. 

FREE FACTS COUPON 

INTERCOM -RADIO BUSINESS 

NAME_ 

ADDRESS 

CITY STATE 

RE-2 

YOU CAN BE FIRST TO START THIS 
FEBRUARY, 1965 

BUSINESS IN YOUR COMMUNITY 
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01%-.041- 
Tips for Technicians 

Mallory Distributor Products Company 
P.O. Box 1558, Indianapol/s, Ind. 46206 

a division of P. R. Mallory & Co. Inc. 

(100 

80 

060 
z 
4 

ÿ 40 

20 

o 

How to choose and use 
replacement controls 
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1 -Audio taper. 2- Reverse taper. 3- Linear taper. 
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Using ohmmeter to check control taper 

STA -LOC technician kit 
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There's more to replacing a volume control, "pot ", or 
trimmer than simply selecting the proper value in ohms 
and watts. Naturally you need the proper value, but you 
also need the correct taper or the circuit won't per- 
form properly. 
What's taper ? Briefly, it's the way resistance changes as 
you rotate the shaft. There are three basic tapers 
normally used which match the needs of different kinds 
of circuits. The chart shows how each of the three works. 

Audio taper (often called left hand logarithmic by people 
who like big words) gives you a small increase in re- 
sistance at the beginning of shaft rotation and a faster 
increase toward the end (clockwise rotation). This 
matches the response of the human ear and is the reason 
audio tapers are generally used in volume controls and 
similar shunt circuits. 

Linear taper is just that. Resistance change is exactly 
proportional to shaft rotation. All standard wire -wound 
controls have linear tapers. Carbon controls with linear 
tapers are commonly used in tone controls, sweep controls 
and other straight voltage -division uses. 

Reverse taper (right hand logarithmic) is the opposite 
of an audio taper. You'll get a big change in resistance in 
the first half of shaft rotation and very little in the last 
half. This taper is used with cathode voltage controls 
such as TV contrast and many bias voltage controls. 

In the Mallory STA -LOC® control system, it's easy to 
remember which taper is which. Linear controls end with 
"L ", and audio with "A ", and reverse with "R ". 

You can check which taper is used in an unknown control 
by connecting an ohmmeter as shown in the drawing. 

First, measure total resistance. Then turn the shaft to 
50% of rotation. If resistance is 50% of total, you have a 
linear taper. If it is 10% to 20% of total you have an 
audio taper. If it is around 80% of total you have a 
reverse taper. 

To be sure you have the exact control when you need it, 
ask your Mallory distributor to show you one of the 
STA -LOC technician kits. With a STA -LOC kit you can 
make exact on- the -spot replacements of any of literally 
thousands of single, dual, push -pull, tandem, or clutch 
controls. Pieces snap together and stay together. STA -LOC 
kits are sensibly priced and are real money- makers and 
time -savers. See your Mallory distributor for everything 
you need in controls, capacitors, batteries, switches, 
resistors, and semiconductors. 

RADIO-ELECTRONICS 
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DR. JOHN PIERCE, 

EXECUTIVE DIRECTOR, 

RESEARCH-COMMUNICA- 
TIONS SYSTEMS DIVISIONS, 

BELL TELEPHONE 
LABORATORIES. 

The Future of 
Communications 

Guest editorial by DR. JOHN R. PIERCE 

I 
nwriting about the future of communications, I wish 
I could make it seem as exciting as Hugo Gernsback 
did many years ago, when I was much younger than 

I am now. I remember poring over the catalog of his 
Electro Importing Co., marveling at the romantic names 
of equipment I understood vaguely and equipment I 
didn't understand at all. All this he made available to the 
electrical experimenter of that day. Indeed, he published 
a journal called the Electrical Experimenter, and later 
Science and Invention, which was more familiar to me. 
These were followed by others, up to and including 
RADIO- ELECTRONICS. Gernsback's prophecies have been 
vivid and exciting. 

I can't remember all his predictions, of course, nor 
can I remember the apt names he used to describe them. 
But radar was there, and television, in Ralph 124C 41+, 
a novel of space travel which has only recently become 
a reality in part. 

Among other inventions which have been realized, 
at least in part, Gernsback prophesied the teledactyl, by 
means of which one could sense things and move things 
at a distance. Some of the developments he foresaw have 
not been realized -at least as yet -and these include the 
voice typewriter. But it is not for want of trying that this 
has not become a reality, and we have seen a major effort 
in certain directions where reality has not yet caught up 
with Gernsback's words. 

I can't compete with Gernsback in making the tech- 
nical details of a far future seem just around the corner, 
but I am as much interested in the future of communica- 

Dr. Pierce is an author, inventor, scientist and composer. He 
has been intimately associated with the development of travel- 
ing -wave tubes, holds 83 patents, chiefly on microwave tubes, 
electron guns and electron multipliers, has written five books 
and more than 150 scientific articles. He was also one of the 
composers of the computer music that appeared on the Decca 
record "Music from Mathematics." 
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Radio -Electronics 
Hugo Gernsback, Editor -in -Chief 

tions as he is. To me that future is as much a matter of 
goals as of particular technological means. I foresee that 
we will have better and smaller electronic devices, mag- 
netic, solid- state, and other forms, and that integrated 
circuits will enable us to perform many complicated 
operations in a small space. We will communicate, I hope 
much more economically, by light beams from lasers, and 
we will bridge the space between continent and continent 
and perhaps between the earth and planets with satellites 
using advanced microwave communication equipment. 
But with all these technical resources, toward what ends 
will we work? What will we do that will make our lives 
different? This is the question to which I wish to address 
myself. 

We are all familiar with the mass communciation 
provided first by radio and then by television. This has 
brought the interests, desires and aspirations of the multi- 
tude into every individual home. But the communication 
that is dearest to my heart is the individual communica- 
tion between person and person or between one small 
group of persons and another. 

I would like to think, for instance, that some day a 
frequency range comparable to a very small part of the 
ultra- high- frequency television band will be set aside for 
mobile telephony, and that this, together with advanced 
techniques, will make it possible for everyone to have a 
telephone in his car. The desirability of this has been 
pointed up- though not yet effectively realized -by the 
limited number of mobile telephones now available. I 
would like to think that every Ralph of the near future 
will be able to reassure his waiting wife that he is really 
mearly stuck in traffic, and that he will be able to make 
some other reservation when he sees that he just won't 
get to the airport in time. 

Even in a day when telephones in cars, and perhaps 
even telephones in our pockets, are the common thing, 
most of our communication will probably be done from 
our homes and offices. Here we have a long way to go, 
even beyond our astonishing service of today. Some day, 
I am sure, we will all see face -to -face, either in person -to- 
person calls or in conferences between groups. But many 
things just as valuable will probably come earlier. 

One of these is sending all kinds of business com- 
munications over telephone connections. Economical 
electrically operated typewriters will make this possible. 
Another advance will be the use of such typewriters, to- 
gether with high -quality sound systems and perhaps fac- 
simile, in holding conferences among people who other- 
wise would have to fly wearying miles to meet for per- 
haps an hour or less. 

If we are really to transact more of our business over 
the telephone, in all of its intimate personal and financial 
details, in many cases we will want a high degree of 
security, so as to defeat any wiretapper. This can be pro- 
vided by a number of means, now that we have highly 
sophisticated and very reliable electronic circuitry. I 
expect that for business as well as for government pur- 
poses, transmission will be encrypted for security in the 
not distant future. 

I have been describing a number of steps in the 
direction of making communication by telephone, tele- 

continued on page 79 
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Radio -Electronics Reports 
On "Anonymous" Speakers 

By PETER E. SUTHEIM 
ASSOCIATE EDITOR 

SOME OF THE SEVEN MONOGRAMS ABOVE 

are model numbers or trademarks of 
well known hi -fi equipment; the oth- 
ers are brands on speakers sold in "pack- 
age deals " -speakers whose origin is as 
uncertain as a stray pup's. Yet those 
speakers, showing only their walnut 
cabinets and cane grilles, are being ad- 
vertised -and sold -as fit companions 
for amplifiers and receivers that normal- 
ly cost up to $400. 

Who makes them? What's in 'em? 
What are they really worth? How do 
they sound? That was what RADIO - 

ELECTRONICS wanted to know, our curi- 
osity prodded by newspaper ads pro- 
moting price deals on name -brand elec- 
tronics mated with mysterious speakers. 

An example of what aroused our 
suspicions: We computed the price of a 
speaker in a package deal offered by one 
of New York's leading hi -fi chains, Sam 

Goody, Inc. Starting with the advertised 
price of $260, we subtracted successive- 
ly the lowest imaginable price at which 
a mass dealer could sell the name -brand 
equipment and still break even. We 
came up with a figure of less than $20 
per speaker. Was it possible that speak- 
ers of far lower quality than the rest of 
the equipment were being used to set an 
attractively low price on a "hi -fi pack- 
age?" We decided to find out. 

The salesman at one of the chain's 
stores was a bit reluctant to sell a speak- 
er separately, explaining that they were 
specially designed to go with the systems 
they were sold with. We managed to 
buy one after a bit of haggling -for 
$30. 

The speaker, called the SMG, ad- 
vertised (in the New York Times, Oct. 
1, 1964) as "a precision designed cabi- 
net to give a smooth response over the 

Photography by Peter E. Sutheim 

Part of the test setup. Amplifier is the 20- wafter described in the November 1963 issue. 
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entire audio range. 40- 16,000 cps," 
turned out to be a relatively small wal- 
nut- veneer box with a burlap -like grille. 
The cabinet was sturdy and well made, 
but the back was held on with only four 
screws -flimsy even for such a small 
speaker. 

A few minutes' listening confirmed 
the worst suspicions: the speaker sound- 
ed "boxy ", vaguely overprominent in 
the upper bass or lower mid -range. 
There was no real, solid bass at all. 
String basses just seemed to drop off the 
edge of hearing below a certain note. 

17íe SA1G speaker system .cold by a large 
record and hi -fi dealer with outlets in New 
York City and suburbs. 

Measurements confirmed the lis- 
tening -test evaluation. We discovered 
that there was no usable response below 
100 cycles. An attempt to drive the 
speaker hard at 65 cycles, to get some 
sound out of it, resulted in something 
like 90% third -harmonic distortion: al- 
most all the output was at 195 cycles! 
There was a broad hump in the response 
around 400 -500 cycles, which explains 
the boxy sound. High- frequency re- 
sponse was acceptable up to 13 or 14 
kc, where it began to roll off. 

What was inside? A single 8 -inch 
speaker made by R & A, a British firm. 
It had a stamped -steel frame and a fair - 
sized magnet. Retail price of the unit, 
by itself, is just under $10. (Presumably 
a lot less in manufacturing quantities.) 

The primary mechanical resonance 
of most 8 -inch speakers is around 70 
cycles in free air (unenclosed). In an 
enclosure, the resonance goes higher un- 
less the volume of the enclosure is very 
large (many cubic feet). The bass -re- 
flex, or ported, enclosure reduces the 
size requirements to about 2 cu ft for an 
8 -inch speaker, but even then there is a 
definite and well known lower limit of 
size. To go below that size without de- 
feating the purpose of the enclosure, a 
duct can be used with the port to lower 
the enclosure's resonance for the same 
internal volume. 

In the SMG, there is no duct, and 
the internal volume is less than 1 cu ft. 
There is only a 3- inch -diameter port, 
which contributes nothing below about 

RADIO -ELECTRONICS 
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Each of the speakers reviewed here 
was compared with a calibrated ref- 
erence speaker, using a microphone 
to compare sound leve s, and a source 
of variable audio frequencies. The 
calibrated speaker was an Acoustic 
Research AR -4, selected for its flat 
response and for the fact that pre- 
cise response curves were available. 

Since an anechoic (free -field, or 
echo -free) chamber was not available, 
the measures taken to avoid mislead- 
ing curves due to room acoustics in- 
cluded using recorded warble tones 
and varying microphone location. 

The audio levels to the AR -4 and 
the speaker under test were adjusted 
for equal acoustic output at 1,000 cy- 
cles, using a microphone and oscillo- 
scope. Then readings were taken at 
500, 200, 100, 70 and 50 cycles, and 
2, 5, 10 and 12 kc by noting the elec- 
trical attenuation necessary in the 
more efficient speaker's amplifier to 
maintain equal acoustical output at 
the test frequency as the signal was 
switched between the two speakers. 
The attenuator, a Hewlett- Packard 
350 -B, was calibrated in db, so the 
total difference in level could be read 
off the knobs at a glance. 

The test is not absolutely rigor- 
ous, because it assumes that the 
speakers are perfectly linear in their 
amplitude response -that is, that 
doubling the electrica power input 
also doubles the acoustical power out- 
put (though not, of course, the loud- 
ness). This is not strictly true, espe- 
cially at higher volume levels. The 
levels in these tests were kept quite 
low. 

So the curves given here must 
not be taken as definitive response 
curves for the speakers; they are 
merely illustrations of the general na- 
ture of the speakers' response, and 
confirm very nicely the results of lis- 
tening tests. 

FEBRUARY, 1965 

Inside the 
SMG. Speak- 
er is a gar- 
den - variety 
8 -inch mod- 
el. The 3- 
inch round 
port contri- 
butes little to 
perform- 
ance. 

100 cycles- apparently the system's 
overall bass resonant point. Bass sound- 
ed and measured better with the back 
off! 

Acoustic padding inside the enclo- 
sure consisted of glass wool 1/4 to 1/2 

inch thick, covering about half the in- 
ternal surface area. 

The next choice in our survey was 
the XAM -1D (sold by E. J. Korvette, 
Inc., a national discount department 
store chain whose stores have good - 
sized audio departments). Its price was 
also about $30. All the speakers in the 
XAM line are not only sold separately, 
but so advertised. They are also offered 
in package deals with "big- name" elec- 
tronics. 

The XAM -1D was better built 
than the SMG, and featured a tweeter - 
level control on the back. (The unin- 
formed buyer would have to rely on in- 
stinct about that, for there was no 
marking, nor were there any phasing or 

impedance indications.) Advertised re- 
sponse is 32 to 17,000 cycles. 

The sound, however, was confused 
and constrained. There wasn't much 
bass below 100 cycles and treble was 
obtrusive and blaring rather than just 
"there ". The stick -out quality of solo in- 
struments suggested a rise in mid -range 
response. 

The enclosure contained a husky 
8 -inch woofer with a moderately com- 
pliant hard -paper cone (cloth surround) 
and a substantial magnet structure. 
There was no indication of who made 
the woofer or the 3 -inch cone tweeter 
that shares the box: both looked Amer- 
ican -made. The "crossover" was a ca- 
pacitor in series with the tweeter and the 
level control. The enclosure was filled 
loosely with cellulose "fluffs ", which 
not only damps high- frequency standing 
waves but also increases the effective 
volume of the enclosure. Just why the 
sound was so disappointing is not clear 
from the construction. Again, probably, 
the internal volume of the enclosure is 
too small for the compliance of the 
woofer, and raises the system reso- 
nance. (Response drops off at 12 db per 
octave below resonance.) 

There was no instruction sheet 
with the XAM -1D. 

The third speaker to be investi- 
gated was the Pro I, lowest -priced 
speaker in the Colbert Lab line sold by 
Audio Exchange, a New York chain 
that handles new and used audio equip- 
ment. This speaker also cost $30. 

The Pro I's worst acoustic defect 
was its tendency to "scream" in the up- 
per mid -range. The effect on music was 
so strangely harsh and strident that, on 
a hunch. I tuned my FM tuner between 
stations and turned up the volume. 
What should have been more -or -less 
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The XAM -ID, a private -brand bookshelf - 
type enclosure sold by a national discount - 
store chain. 

"white noise" sounded more like air at 
high pressure and velocity rushing 
through a pipe or a whistle that wasn't 
quite whistling! There was a very ap- 
parent tendency to "sing " -a coloration 
at some high frequency. A quick check 
with a glide -tone band on a test record 
(Columbia STR -100) confirmed that 
there was a pronounced peak around 6 
kc. 

The 8 -inch speaker in the Pro I had 
a stiff cone of hard paper, quite uncom- 
pliant, with no edge treatment of any 
kind. The "port" was a horizontal slot 
11/2 x 7 inches, with no duct. Worst of 
all, there was no padding anywhere in- 
side the enclosure. That's the reason, no 
doubt, for the 6 -kc "scream ". The unit 
had no tweeter -just the single 8 -inch 
speaker. 

Again, the terminal strip bore no 
impedance or phase markings. A card 

stapled to the back described the speak- 
er as ". . . a carefully designed acousti- 
cally engineered product." Of the three 
speakers, it deserves our "worst buy" 
rating. 

Why all the fuss? 
To the man who asks, "So what do 

you want for $30 ?" I say "I have no ob- 
jection to cheap speakers." All three of 
these are probably better than what you 
find in the under -$100 package "hi -fi 
stereo" systems. What bothers me-and 
all of us at RADIO- ELECTRONICS -is that 
these speakers are masquerading under 
pretty cabinets and starry -eyed names 
as high -fidelity speakers -by implication 
suitable to be used with the top -rank re- 
ceivers and amplifiers with which they 
are advertised and sold in package deals. 

Our survey hasn't been exhaustive, 
but it does show that some of the speak- 
ers sold as hi -fi are a mockery of the 
name. Whether the speakers are worth 
the $30 is beside the point. For $10 to 
$20 more per speaker, you can buy units 
that are so vastly better in overall sound 
quality that a moment's comparison 
would make these "bargains" sound like 
hopped -up table radios. 

When a hi -fi listener find himself 
a victim of listener fatigue (even though 
he may not know it by that name), he 
can't possibly single out the speakers for 
blame. He is likely to blame the entire 
system -including the pedigree compo- 
nents -for his vague dissatisfaction. All 
the expensive engineering that went into 
producing amplifiers flat from 10 cycles 
to 100,000, and with maximum -output 
distortion of 0.5 %, has gone for naught. 
The buyer wonders whether he wouldn't 

Inside view of the XAM -ID shows the 8 -inch woofer and 3 -inch tweeter. 

Front of the Pro I with grille cloth stripped 
away to expose speaker and port. Speaker 
baffle and back were glued in and could 
not be removed. 

have done better to put half his money 
into a new washing machine instead, 
and listen to music on a $150 packaged 
phonograph. 

Package deals on component hi -fi 
are still immensely attractive; the prices 
are low, and they make buying a system 
so easy. But if you care enough about 
sound to lay out $250 and more, be sure 
you aren't stuffing the expensive, wide - 
range, low- distortion sound from your 
amplifier through an acoustic pinhole. 
Compare the package -deal speakers 
with others, name -brand ones, in about 
the same price and size category. Often 
you can work a package deal with 
name -brand speakers for only a few dol- 
lars more than the advertised "special." 
Don't be afraid to shop, and to listen to 
what you're buying. It'll be worth while. 

END 
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GROMMETS IN STRIPS 

ANY -SIZE GROMMETS on the spot 
are practical with Gromstrip, a new 
product of Illumitronic Engineering 
Corp., 680 E. Taylor Ave., Sunnyvale, 
Calif. Available in 50 -, 100- and 500 - 
foot lengths in polyethylene, nylon or 
Teflon, the grooved, flexible strip can be 
cut to any length and fitted snugly 
around the rim of a hole. It comes in 
five thicknesses. Samples and catalog 
are available from the manufacturer. 

RADIO -ELECTRONICS 
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BREAKER BOX 
Pays for itself quickly in fuse savings 

By FRED BLECHMAN, K6UGT 

IF YOU BUILD, MODIFY OR SERVICE ELEC- 
tronic equipment, you probably know 
the importance of a fwse! But when a 
fuse blows, it must be replaced, which 
may be embarrassing, costly or time - 
consuming -and often you don't have 
the proper replacement. 

The Breaker Box is an external adap- 
ter for use during equipment checkout. 
It is a low- current circuit breaker built 
into a small box together with a stand- 
ard 117 -volt ac plug and receptacle. 

To reset, just 
push in the 
plunger. If you 
prefer, you can 
use three -wire 
receptacles, 
with the third, 
round prong 
for a ground 
connection. 

When the Breaker Box is plugged into 
a wall socket, and the equipment under 
test is plugged into the Breaker Box, 
the circuit breaker is in series with one 
side of the power line to protect equip- 
ment during tests. Too much current 
draw will open the breaker. 

Inexpensive resettable circuit break- 
ers are often difficult to buy in small 
quantities. Allied Electronics (a subsidi- 
ary of Allied Radio Corp., at the same 
address: 100 N. Western Ave., Chicago 
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Breaker is 
wired in series 
with one side 
of line. Other 
side goes direct 
from plug to 
receptacle. Re- 
ceptacle shown 
here is Cinch - 

type Jones 
2R2. 

80, Ill.) does stock ten ratings of the 
Mel -Rain circuit breakers, from 500 ma 
to 4 amps, costing only 80 cents each. 
They are listed on page 285 of Allied's 
Catalog 240. 

The rated current for these break- 
ers is that at which the breaker will trip 
(open) in about 10 seconds. Tempera- 
ture compensation has been built into 
these bowed -armature off -center snap - 
action breakers. They can be used safely 
on the 117 -volt ac line. Reset them by 
simply pushing in the red button after a 
short wait for the element to cool. 

Putting the box together 

A chassis -mounting plug (Amphenol 
61 -M) and socket (Amphenol 61 -F) 
mount in 111A 0- inch -diameter holes at 
the ends of a 23/4 X 21 /s X 15/8-inch 
aluminum Minibox (Bud CU- 2100 -A). 
Retaining rings are supplied with the 
plug and socket to hold them in position. 
The Mel -Rain breaker has a standard 
3/8 -inch-diameter threaded bushing I/4 

inch long. It is mounted in a single 3/8- 
inch-diameter hole in the center of the 
box, using a mounting nut from a po- 
tentiometer. 

Wire the breaker in series with one 
side of the line. The other side of the 
line goes directly from the plug to the 
socket. In no case should any wires touch 
the box, or you'll have a dangerous shock 
hazard. Labels complete the job by in- 
dicating the rated value of the breaker. 

You may want to build several 
Breaker Boxes with breakers of different 
ratings. Also, you may use other types of 
connectors; the unit, in the photos, used 
a different type of receptacle from the 
one specified above. 

Whenever you test a new piece of 
equipment, or modify or repair an ex- 
isting device, use the Breaker Box. If 
there is a fuse in the equipment under 
test, jump it until the checkout is com- 
plete to avoid burning it out if there is 
a defect -the Breaker Box will pro- 
tect the equipment. Remember to un- 
jump the fuse after testing. END 

IOWA CB'ERS FOIL THIEVES 
Percy Geidl, KGI4824, president 

of the Tri State Flea -Watters Citizen's 
Band Radio Club, saw two men pilfer- 
ing a car in a parking lot in Des Moines. 
He put out a 10 -33, which was inter- 
cepted by Jan Cooper KGI2063 and 
Ruth Williams KLH7938, who called 
the police. The result was that the thieves 
were apprehended before the victim 
knew that he had been robbed! 

The thieves were later sentenced to 
5 -year terms, according to a report in 
What's New, organ of the Tri State Flea - 
Watters, published in Sioux City, Ia. 
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When a boat is on the launching ways, it's too late to start working on the electronic gear! 

Launching the Boat's Electronics 

WHEN I WAS IN THE MARINE RADIO 

business, I used to get a yearly invita- 
tion from some dear friends to go on a 
weekend cruise: "You've been working 
so hard, drop everything, forget work 
and just relax for a couple of days!" 

Once we were under way, the man 
would turn on the radiotelephone, fiddle 
with the knobs, get a lot of crackles and 
buzzes, and then say: "Now, what do 
you suppose happened to this thing? It 
worked last year." 

I knew that. I had made it work 
on my last weekend of "relaxation" with 
them. 

The host's wife would pipe up, 
turning her eyes on full, opening them 
their widest and beaming them directly 
into mine: "I wish Joe could fix things, 
but he's so helpless around machinery. 
You know so much aboout everything. 
Do you think you could see what is 
wrong ?" Then she would shudder help- 
lessly, lean toward me and say, "I'm so 
afraid to be out in the ocean with the 
telephone out of order." 

So, with a nail file, the chisel - 
pointed screwdriver they used for open- 
ing and stirring paint, and a pair of 

By ELBERT ROBBERSON 

rusty gas pliers, I would get their radio- 
telephone back into commission. This is 
not the best way -nor the best time. 

The best time to get electronic 
equipment in shape for the season is 
before launching, when the boat sits 
steady, with shore power, tools and in- 
struments, the parts store and decent 
work space all available. Whether you 
are an electronically inclined boatman 

Check all cables for broken strands, danger- 
ous insulation. Clean and tighten terminals. 
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or an electronics man who is boat - 
minded, or a marine technician, you can 
do most of the work right now to in- 
sure that the gear operates next summer. 

Components of a radiotelephone 
are all capable of at least 1,000 hours of 
operation. Most of them will hold out 
much longer. The most ardent boatman, 
who is aboard 2 days every weekend for 
the normal 6 -month navigation season, 
will be afloat only 48 days a year, or say 
50, throwing in July 4 and Labor Day. 
If he runs the radiotelephone 2 hours a 
day (a tiresomely long time to listen to 
the noise and nonsense on the air), it 
will take him 10 years to rack up 1,000 
hours. Obviously, if the equipment is not 
antique to begin with, it should not 
wear out from use. 

What ruins radiotelephones (and 
other electronic gear) is the 8,660 hours 
that they sit neglected every year, ex- 
posed to heat and cold, usually damp- 
ness and sometimes salt. So the greater 
part of maintenance is to repair the 
ravages of not being used, which are 
most serious during the laid -up season. 

Power supplies 
Some large equipment operates 

from 110 volts ac, with transformer and 
rectifier power supplies the same as 
used in shore equipment. Use a volt - 
ohmmeter to check resistance from 
B -plus to ground to discover possible 
short circuits or excessive capacitor 
leakage. The meter should jump to a 
low- resistance value, then build up, as 
the filter capacitors charge, to whatever 
value of bleeder or other resistors are 
on the line. Such equipment can be 
checked by running it on shore ac, and 
measuring plate, screen, heater and 
other voltages. 

Boats using ac equipment some- 
times have a rotary converter to supply 
power from the dc boat supply. Inspect 
brushes to see that they are not exces- 
sively worn, check brush pigtail connec- 
tions and pressure springs, and make 
sure brushes move freely in their hold- 
ers. The commutator and sliprings 
should be smooth and brown. If they 
are corroded or burned, turn the unit 
on and apply really fine sandpaper with 
an insulated holder (like a piece of 
wood) to brighten them. Clean out any 
carbon dust with a rag dampened with 
a service cleaner, being careful not to 
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breathe the fumes. Lubricate the bear- 
ings, unless they are the sealed ball - 
bearing or "permanent- lubrication" type, 
but do not get oil on the commutator 
or sliprings. 

Sets with dynamotor power sup- 
plies should be similarly serviced. An 
operating test will, of course, require 
correct battery power. On shore, a 12- 
volt car battery can be used on 12 -volt 
equipment. When testing any equip- 
ment with batteries, be certain to con- 
nect with the proper polarity, or the 
equipment may be seriously damaged. 

In vibrator power supplies, test 
buffer capacitors as well as filters for 
leakage. While electrolytic filter capaci- 
tors normally show some leakage, buf- 
fers that show any leakage whatever on 
the highest ohmmeter range should be 
replaced. 

After a vibrator has been inactive 
for a long time, a film of oxide on the 
contacts may prevent its starting when 
voltage is applied. This can usually be 
cured by rocking the unit in its socket or 
rapping it sharply. Once vibration starts, 
the contacts should clean themselves. 

To "freshen" pin contact, wiggle vibrator, 
tubes, crystals in their sockets. 

4 . 

Burnish relay contacts with bond paper. 
Push contacts closed with your fingers. 

FEBRUARY, 1965 

Capacitor -leakage tests should be 
all that is required with transistorized 
supplies. Before testing "live," with in- 
put voltage applied, double -check bat- 
tery polarity. 

Receivers 
The interior of the equipment 

should be inspected thoroughly for cor- 
rosion or other signs of moisture. Any 
dirt or corrosion should be cleaned out 
with a small stiff brush (such as a tooth- 
brush) or a rag moistened with light 
cleaning solvent. If there are signs of 
corrosion, pull tubes and crystals (one 
at a time to avoid putting them back in 
the wrong sockets) and brush, sand, 
scrape, or wipe the pins clean. Be care- 
ful, especially with miniature pins, not 
to bend them or reinsert them incor- 
rectly. If you are not absolutely sure of 
what you're doing, don't remove any 
parts. Instead, rock the tubes and crys- 
tals in their sockets, then seat them 
firmly. This should rub off any corro- 
sion that might interrupt contact. 

Multiple- contact relays switch the 
antenna, power supply and other cir- 
cuits from "receive" to "transmit." See 
that the contactor "pile -up" insulation 
(insulating strips between contact 
leaves) is clean, and that all the con- 
tacts "make." Use a piece of bond pa- 
per, doubled for stiffness, to burnish 
contact points. Push the relay armature 
closed to bring the "transmit" contacts 
together, and burnish them, too. Be 
careful not to bend any of the contacts 
or displace the relay spring. If contacts 
do not "make" one way or the other, 
they can be adjusted with a pair of 
needle -nose pliers. In checking for con- 
tact make -and -break, use an ohmmeter 
on the low -ohms range; sometimes 
points appear to close, but still do not 
make electrical contact. 

Operate switches, to see that they 
turn freely. A tiny dab of light oil -just 
a touch on the point of a toothpick - 
can be applied to the panel shaft bear- 
ing if it feels "sticky." If contacts are 
not clean, apply a slight dose of switch - 
contact cleaning fluid and rotate the 
switch back and forth to clear out any 
corrosion. You can tell by eye if the 
contacts are functioning properly -the 
jaws should spread as the blade passes 
between them and close as it leaves. If 
they have relaxed or worn, so as not to 
make good contact, squeeze them to- 
gether-be careful not to bend them or 
get them out of alignment. Again, use a 
meter to be sure the contacts close. Re- 
place the volume control if it is noisy 
or jumpy in operation. 

Receiver performance can often be 
perked up by peaking the i.f. and input 
tuning circuits. Do not attempt this un- 
less you have an accurate signal genera- 
tor that covers 455 kc as well as the 
marine frequencies. The oscillator ad- 

"htti' 
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Receiver tuneup peaks sensitivity, corrects 
frequency errors. Knob on tuning tool 
makes adjustments easier. 

Srparate coil turns that may have been 
bent together. 

justments of receivers that are not 
crystal -controlled should be set exactly 
on frequency. Identify every control 
positively before adjusting, to make 
sure it is not a transmitter control or 
other part that requires special treat- 
ment. Do not trust your ear for align- 
ment; use a vtvm on the avc line or 
(with the generator modulated), on the 
of amplifier output. It is not uncommon 
to bring receiver response up several db 
by careful alignment. 

Tighten panel knobs. If setscrews 
are rusted, a drop of penetrating oil will 
free them. When the knobs require a 
special wrench, be sure there is one in 
the boat's tool kit or secured somewhere 
in sight inside the set. Being unable to 
remove the knob of a defective part is 
about as exasperating as having it ro- 
tate freely on the shaft, doing nothing. 
Both can be prevented by having the 
proper tool at hand. 

Transmitters 
Give the transmitter part of the 

telephone the same general going -over 
as the receiver. Inspect air -wound coils 
for short -circuited turns, and separate 
any that might be touching. Be sure that 
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Keep adjacent coil clips from touching by 

using plastic tape on them. 

coil clips do not touch each other or any 
other metal. If there appears to be dan- 
ger that clips might touch if jarred or 
vibrated out of place, insulate them 
with a layer of plastic tape. Check clip 
screws for tightness, and make sure the 
wire of the coil is properly seated in the 
clip groove. Do not change the place- 
ment of any coil clips or make any other 
transmitter adjustments unless you have 
transmitter test facilities and hold a 
commercial FCC license, Second -Class 
or higher. 

It is helpful to test the transmitter 
with a dummy antenna before putting 

it on the air. A dummy antenna for 
relative tests can be made up of a 50- 
ohm rf load, a variable capacitor of 
about 150 -pf and an rf ammeter. These 
are connected in series from the an- 
tenna terminal to ground. Tune the ca- 
pacitor for maximum rf current to reso- 
nate the antenna circuit. Power output is 
I'R, and should be over 50% of the 
input power, obtained by multiplying 
plate current and voltage readings on 
the rf amplifier. 

With 100% modulation, antenna 
current should rise to a value of from 
13% to 22% of the carrier value. On a 
monitor receiver (ground the antenna 
to reduce pickup, and move away from 
the transmitter if necessary to prevent 
feedback) the signal should be clean 
and free of distortion or excessive pow- 
er supply noise. Plate input current 
should remain substantially steady un- 
der modulation, and output should stay 
up when the "transmit" button is held 
down for a minute or so. 

Measure transmitter frequencies - 
they should not be off by more than 200 
ppm, either way. On 2.182 mc, this 
amounts to 436 cycles; and on 2.738 
mc, 547 cycles. 

Second -harmonic emission should 
measure at least 7 S points on an accu- 
rate S -meter below the fundamental - 
frequency strength, and preferably 9 or 
more. 

Inspect the microphone cord for 

Tighten coil clips -they sometimes work 
loose. Don't check transmitter tuning unless 
you have proper FCC license. 

cracks, soft insulation or other signs of 
deterioration. Especially check the 
points where it flexes most, at the micro- 
phone and the equipment ends, and see 
that the terminals or wires are not 
weakened. If the cord is not in perfect 
shape, replace it. 

If the radiotelephone passes these 
tests, you can count on its performing 
as it should on the boat, with a mini- 
mum of further work. 

The next article will take a look at 
antennas and insulators, grounds and 
ground plates, echo sounders and direc- 
tion finders. END 

Intensify Your Scope >,/ 

A NUMBER OF LOW -PRICED SCOPES USE 

cathode -ray tubes with intensifier con- 
nections. In such tubes (the most com- 
mon ones are the 5CP- and 5ADP- 
series) the intensifier electrode is 
brought out to a connection on the side 
of the envelope and is intended to oper- 
ate at about the same positive voltage 
as the negative voltage supplied to the 
rest of the CRT circuit. In low- priced 
scopes, however, the intensifier is mere- 
ly connected to B -plus. In such instru- 
ments a proper intensifier power supply 
will improve the brightness and sharp- 
ness of the trace. 

The diagram shows the necessary 
modifications. An additional high -volt- 
age rectifier and its filament transfor- 
mer must be added. The rectifier plate 
is connected to the high -voltage wind- 
ing of the power transformer and pro- 
duces a positive voltage. A filter capaci- 
tor and bleeder resistor complete the 
picture. The lead going to the CRT in- 
tensifier connector is disconnected from 
B -plus and connected to the rectifier 
output. 

I made this modification on a 
Heath OP -1 professional oscilloscope. 
A 2 x 2 x 4 -inch aluminum utility box 
(the smallest standard size that will 

36 

hold the transformer and filter capaci- 
tor) is mounted in a conveniently lo- 
cated clear spot on the chassis. It is se- 
cured with one of the power- trans- 
former mounting bolts and one of the 
screws holding the high -voltage shield. 
A spacer on the power transformer bolt 
raises the bottom of the box slightly off 
the chassis to clear various screw heads 
and grommets. This mounts the box 
securely without drilling any holes in 
any part of the scope. 

Mount filament transformer on the 
bottom of the utility box. Filter capaci- 
tor C has its ground end bolted to the 
rear surface. Bleeder resistor R and a 

2.5KV INSULATION HV+ TO CRT 
INTENSIFIER 
CONNECTOR 

117V 
AC 

R 22 C 
MEG .1 

2W 3KV 

2X2 

v 

SCOPE PWR TRANS 

II7VAC 

{ Y 
ADDED COMPONENTS 

SCOPE HV RECT 

HV- 

two -lug terminal strip for the trans- 
former primary leads complete the con- 
tents of the box. 

Rectifier tube V plugs into a ce- 
ramic socket on top of the utility box. 
A 2X2 was used here because a num- 
ber were on hand. TV type rectifiers 
such as the 1B3 -GT can be used, with 
a dropping resistor to correct the fila- 
ment voltage. Filament transformers 
are not normally available for less than 
2.5 volts. For a 1B3 -GT, 6.8 ohms, 1/2- 
watt is about right. 

Bring the 2X2 plate lead down 
through an existing grommet in the 
cathode of the scope's high- voltage rec- 
scope chassis and connect it to the 
cathode of the scope's high -voltage rec- 
tifier. Make this lead from a piece of 
high -voltage wire. Use a ceramic plate 
cap on the rectifier for safety. Remove 
the lead from the cathode -ray tube 
from B -plus, bring it through a grom- 
met in the utility box and connect it to 
the rectifier cathode. Note that this con- 
forms to safety standards, as all high - 
voltage connections are either thor- 
oughly insulated or enclosed in the util- 
ity box. 

The difference in scope perform- 
ance will be noticed immediately. The 
traces are not only brighter, but can be 
focused more sharply at a given bright- 
ness.- Charles Erwin Cohn 
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THE SECRET OF 
COLOR SERVICE 

Color sets have their kinks, but people 

are almost impossible to fix! (You have 

to take 'em as they come.) 

By ART MARGOLIS 

SERVICING COLOR TV IS A GOOD MONEY - 
maker if (and it's a big if) the set owner 
is handled properly. Most experienced 
techs can change tubes, locate bad com- 
ponents skillfully in the very first color 
set they repair. In other words, you can 
handle the technical end of the repair, 
if you take the time to apply yourself. 

Customer relations are the rough 
end of the repair. Why should it be 
stickier with color than in a black -and- 

o white encounter? The people are the 
same, only the TV has changed. 

There are two reasons: One, peak 
performance on most color sets does not 
produce perfect pictures. Two, color re- 
pair bills are considerably higher than 
black -and -white. The jobs take longer 
and the components are more expensive. 

This mix of charging fancy figures 
and not delivering perfection can pro- 
duce an explosive situation unless cus- 
tomer relations is handled properly. 
Three case histories illustrate our policy 
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on handling some tough color -television 
owners. 

The Guarantee Trick Caper 

The barroom owner thought he was 
buttering me up but he only put me on 
guard as he confided to me. "The last 
guy who fixed this television didn't know 
his knee from his elbow. You take it 
over, will ya ?" 

I turned on the TV, an RCA CTC 
5, in the darkened corner of the bar. It 
was a good spot for color TV. A color 
show came on. The colors were good at 
first, then wouldn't hold still. They 
shimmered from top to bottom in bril- 
liant rainbow waves. The color was out 
of sync. 

I changed the burst keyer and burst 
amplifier. The colors held for a min- 
ute or two, then began cascading down- 
ward again. I changed the 6CB6 3.58 - 
mc oscillator. The same thing hap- 
pened. The picture came on good for a 
few minutes, then lost color sync. 

I noticed this chassis had its 3.58 - 
mc crystal in a glass envelope the size 
of a 6AL5 tube. I happened to have a 
couple in the truck, so I installed a new 
crystal. Now the colors rolled like crazy 
from the moment I turned on the TV. 
I touched up the crystal coil adjustment. 
The colors locked in tight. 

The crystal had been running 
slightly off frequency. The new crystal 
was purring exactly right. I left in the 
new tubes as insurance. 

A commercial came on in black - 
and- white. Black- and -white? Pink, green 
and magenta! I decided to adjust the pic- 
ture for gray -scale tracking. I hooked 
my vtvm into the red gun and set the 
bias with the red screen and back- 
ground controls. Then I disconnected 
the meter. 

Next I tickled the green and blue 
background controls for improved high- 
lights, and the green and blue screen 
controls for improved lowlights (Fig. 
1). I was rewarded as a fair -to- middling 
black- and -white picture gradually took 
shape. 

All the screen- and control -grid 
pots had been turned. They were easily 
accessible on the back of the chassis. A 
lot of hands had tried to adjust that off - 
frequency oscillator with those controls. 
How was I going to stop this? If I didn't, 
I'd be back there many times on war - 
rantly calls. 

I called the bar owner over. "One 
of your main problems has been some- 
one monkeying around with the adjust- 
ments." 

He snorted, "You TV guys are all 
alike. That's what the last guy said. He 
wouldn't come back here anymore. I 
guess you're gonna pull the same bal- 
oney." 

I told him politely, "No, sir, our 
work is guaranteed. We'll come back 
whenever you call, with pleasure. The 
only stipulation is that no one else touch 
the TV but us. Here, look, I've painted 
and taped all the critical adjustments. 
As long as the seal remains intact your 
guarantee is in effect. If the seals are 
broken you'll have to pay again." 

He said, grudgingly, "Well, I guess 
that's only right. I'll buy that." 

Case of the Crochety Crusader 
I recognized Mrs. Buckingham's 

voice as she whined over the telephone, 
"It's about time you came home to tend 
to your business. I couldn't get any sat- 
isfaction from your men." 

I had just returned from a week of 
sun and swimming, and noticed her col- 
or TV sitting in the INCOMING area. It 
had arrived the day I left. None of the 
fellows would touch it -they were all 
aware of the continual fuss she caused 
as she attended town meetings and rode 
herd on the town officials. She imagined 
herself a one -woman crusader to keep 
politics clean. I knew I was going to have 
to handle her most gently, or else an 
argument would certainly ensue. I rolled 
her TV over to my bench and turned it 
on. 

It came on slowly. The picture was 
defocused, magenta, shrunk in on four 
sides and rolling vigorously. It looked 
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formidable. I pulled the schematic and 
sat on a stool in front of the TV set. I 
turned up the sound. It was clear except 
for a low hum. The symptom gradually 
defuzzed in my mind and I realized it 
was simply 120 -cycle hum in the video 
and audio. I adjusted the vertical hold. 
The picture stopped rolling and the hum 
bars showed clearly. 

I checked out all the rf, i.f. and 
video tubes and replaced a few weak 
ones. I pulled the chassis about halfway 
out of the cabinet till the bottoms of the 
filter cans were exposed. Then I took a 
40 -µf 450 -volt tubular, connected the 
negative lead to ground and began touch- 
ing down on the filter sections one by 
one. When I hit an 80 µf in a four - 
section can (Fig. 2), the screen snapped 
to. The sweep spread, the focus crisped 

5U4 (2) 

v 
Fif. 2 -An open filter capacitor produced 
familiar- looking 120 -cycle hum bars -but 
in magenta! 

nicely and the picture began to roll. I 
tacked the filter in temporarily and ad- 
justed the vertical hold. A fair -to- 
middling picture rolled to a stop. 

I turned off the TV, pulled the ap- 
propriate can from stock and installed 
it. That cured the primary trouble. How- 
ever, the picture was still magenta. I 
paused and thought, how can I handle 
this woman who is always looking for 
trouble. 

I dialed her. "Mrs. Buckingham, 
this is Art. I'm working on your TV." 

"Yes ?" came an attentive reply. 
"Ma'am, would you like to stop by 

the shop? I'd like to show you your 
TV so far." 
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Fig. 1 -Gray - 
scale tracking: 
the control -grid 
pots (back- 
ground) adjust 
highlights; the 
screen -grid pots 
adjust lowlights. 

She was there in less than 10 min- 
utes. I demonstrated to her the excellent 
magenta picture, showed her the filter 
can, explained the labor of pulling and 
installing the chassis. 

She harumphed a couple of times, 
then said, "What about the purple pic- 
ture?" 

I explained, "That is an entirely 
separate repair. You are going to need 
an A -to -Z color alignment." I then 
showed her the test equipment and ex- 
plained in simplified form what had to 
be done and quoted her the additional 
price. She agreed. 

About an hour later I had the pur- 
ity, gray -scale tracking and static and 
dynamic convergence completed. The 
black- and -white picture was fair. The 
colors were not bad, but I'd seen better. 
But this was (in my opinion) peak per- 
formance for this particular receiver. I 
let it cook for the rest of the day. 

The next morning I turned it on 
again. The reception was unchanged. No 
better, no worse. I picked up the phone 
and dialed. "Mrs. Buckingham, I have 
your TV completed. Would you like to 
come by again and see it ?" She was 
there in about 8 minutes. 

I had the set good and hot by then 
and explained, "As you can see, the ma- 
genta tint is now gone and your set is 
working once more. I have it running 
now at peak performance. Some color 
sets might show better pictures, others 
will show poorer pictures. This, how- 
ever, is peak performance for your TV. 
How do you like it ?" 

She harumphed a few times in sat- 
isfaction and pulled out her checkbook. 
I held up my hands. "You can pay us 
after we install it in your house." She 
smiled. 

A pleasant surprise to me was the 
reception in her darkened living room. 
Her antenna was a good one and the 
colors showed up much better than in 
our shop. She was a satisfied customer. 

A loudmouth like her could cause a 
lot of problems if you don't handle her 
with care. Actually, what happened was 

that she became one of our boosters. She 
has since sent us a lot of customers, be- 
cause her friends and acquaintances re- 
gard her advice as gospel. 

Color TV and 
Custom -Made Charlie 

The merchants around town have 
nicknamed a tall, heavy man Custom - 
Made Charlie. His first name is really 
Charles, and he is the type of guy who 
buys only the best of everything and is 
usually unhappy with everything he 
buys. His home is a showplace because 
every stick of furniture has been ex- 
changed, to the chagrin of the mer- 
chants, many times. 

I shuddered when I heard his voice 
say petuantly, "Art, my color TV serv- 
ice contract just ran out and don't you 
think my TV quit at the same time. 
Would you be so kind as to come over 
and service it ?" 

"Of course," I answered in my best 
retail- customer -handling voice. On my 
way over I stopped at the car -wash and 
had the truck scrubbed down. Then I 
stopped home and put on a clean serv- 
ice uniform. 

I knocked on his door and when he 
answered I purposely wiped my feet on 
the doormattoutside even though it was 
a dry, sunny day. He spouted a steady 
stream of pride, extolling the beauty of 
his color picture before it went out. I 
turned the set on. The picture came on 
perfect momentarily. Then it defocused 
quickly and darkened considerably. I 
turned the set off by removing the back. 
I plugged it in and the tubes lit again. 

As I watched, all the tubes came 
on normally. Then the 1V2 focus rec- 
tifier dimmed and went out. I replaced 
it. The new tube did the same thing. I 
changed the 6BK4 high- voltage regula- 
tor. Same thing. As a routine checkout 
I changed all the high -voltage -area 
tubes. No dice. The TV had to be pulled 
to the shop. 

Charlie's face fell when I informed 
him of the pull job. He watched as I 
placed the TV in the truck. He clucked 
approval as I wrapped it carefully in a 
blanket and secured it with straps. 

On the bench I examined the sche- 
matic. Something was loading the focus 
rectifier circuit down and killing the 
1V2 heater voltage. There really weren't 
that many components in the area -a 
few capacitors and resistors. Voltage 
readings in this circuit are hard to man- 
age and do not provide too much infor- 
mation anyway. Also the circuit was 
very roomy. The component was good 
at first, then broke down under load. 
Under the circumstances I decided to 
locate the trouble by direct replacement 
of the suspect components. I circled the 
prime suspects and began substituting 
one by one. First I changed the 3.6 -ohm 
heater resistor in the 1V2. Didn't help. 
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I changed the 1.5 -meg in the 6BK4 
cathode. No go. Then I changed the 
.0033 between grid and cathode (Fig. 
3). That did it. The picture came on and 
stayed on. I tested the suspect capacitor 
with a capacitor tester. It tested out per- 
fectly in capacitance but started to leak 
as I cranked up the voltage. 

The picture came on. Charlie was 
right. It was one of the best color sets 
I've ever seen. The black -and -white pic- 
ture and color picture I'd class as excel- 
lent. 

PART OF 
FLYBACK 
TRANS 

3A3 
HV RECT 

TO CRT HV ANODE 

6BK4 
H V REG 

0033 1.5 MEG 

TEST 
JUMPER 

500K 
H V ADJ 

Fig. 3 -The .0033 -µf capacitor began leak- 
ing under load. This darkened and de- 
focused the picture. 

I set up a delivery time and arrived 
at his home. Exerting every effort to 
please, I installed the TV and turned it 
on. A color program was showing. The 
picture really didn't need degaussing but 
I plugged in the coil and began rotating. 
The colors swirled magnificently. Char- 
lie watched, impressed. I gradually 
backed away from the set and shut off 
the coil. I wrote up the bill and Charlie 
paid me in his superior way. He said 
magnanimously, "The rest is for you, 
Art." 

I thanked him for the twenty- three- 
cent tip. A commercial came on in 
black- and -white. Charlie said, "That ad 
has fabulous reds and blues, doesn't it ?" 

I thought he was kidding, but he 
wasn't. Charles was a phoney. He 
couldn't tell one color from another. He 
was totally color blind. 

Admittedly color TV is a tougher 
repair business than black- and -white. 
But you'll be paid, and paid well, for 
your efforts. Just add a little class to 
your operation to handle color repairs. 
Seal up your work and controls to pro- 
tect your guarantees. Take time to edu- 
cate each customer about what to ex- 
pect from his TV. Sharpen up your op- 
eration to handle the discriminating 
horse -and- carriage trade. Color-set own- 
ers have been indoctrinated in the last 
8 years to the fact that they must pay 
more than for black -and -white. All you 
have to do is provide the classy serv- 
ice to reap the harvest. END 

FEBRUARY, 1965 

Coming next month in 

adioElectronìcs 
A special editorial section on High -Fidelity and Tape Recorders 
will be featured in the March issue of RADIO- ELECTRONICS. 
Here are just a few of the highlights of the issue: 

Build the 40-40 Transistor Stereo Amplifier 
Full construction details on the latest amplifier of Daniel Meyer, 
who has constructed so many of our best transistor amplifiers 
and preamplifiers. This 40 -40 means sine -wave watts per chan- 
nel -the amplifier might be classed as over 100 watts by 
"music- power" ratings. 

How A Tape Recorder Works 
A down -to -earth explanation for the beginner or the technician 
who has to explain in terms his customers can understand. One 
of the most easily understood articles ever written on the 
subject. 

What's New with Speakers? 
Authority Victor Brociner investigates this question, and comes 
up with some surprising answers. 

Choosing the Right Recorder 
What does a buyer want in his first recorder? And how do you 
explain to him the differences between equipment that sells 
for $120 and jobs that cost four times as much? Veteran tape 
author Herman Burstein gives you some leads. 

Measuring Turntable Rumble 
Edgar Villchur, of AR fame, tellshow to measure rumble, and 
explodes a few current ideas on the subject. 

You'll find these and many other articles, features and regular 
departments next month in RADIO -ELECTRONICS 

Special 

Hi-Fi/Tape Re 
ISSUE 

RCH ISSUE (on sale February 18) 
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COVER STORY 

Small alternating currents applied via 
surface electrodes to the brain produce 
instant sleep or anesthesia 

ELECTRIC 

By JAMES W. BRAY* 

Cover photo by Irvin Jaynes 

SCIENTISTS BECAME INTERESTED IN THE 

effects of electric currents on the brain 
as early as 1875. By proper choice of 
waveform and current level, it seemed 
possible to produce a sleep deep enough 
to allow surgery to be performed satis- 
factorily on humans. This condition is 

called electrical anesthesia. 
The term anesthesia was chosen 

because it describes a state in which 
portions of the nervous system are de- 
pressed to a point where muscles are re- 
laxed and pain perception is removed. 
One frequently hears the term electro- 
narcosis, which does not mean the same. 
In narcosis, the patient may be com- 
pletely or partially unconscious, but not 
truly anesthetized. Operations may not 
be possible in narcosis because some 
muscle tone remains, and the patient 
may respond to painful stimuli by move- 
ment. 

As early as 1875, German scien- 
tists noted that when direct current was 
passed through water containing live 
fish, they became insensitive to pain and 
oriented themselves according to the di- 
rection of current flow. In 1890, d'Ar- 
sonval caused anesthesia in rabbits with 
high- frequency ac (2.5 to 10 kc). In 
1902, interrupted dc was used to pro- 
duce deep anesthesia in rabbits and 
dogs. 

In 1910, Louise Robinovitch used 
interrupted dc to bring about regional 
anesthesia in man. Regional anesthesia 
implies a block of specific nerve path- 
ways outside the central nervous system. 
The rest of the nerves remain functional. 
Her first case consisted of an amputa- 
tion of four toes. She also described the 
first practical application of electro- 
narcosis for operations in animals. 

Director, Instrument Div., University of Tennessee 
Medical Units. 
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The first human subject was a sci- 
entist named Leduc who subjected him- 
self to electric sleep, using 35 volts at 4 
ma (Fig. 1). The current was left on 
for 1 hour, then turned off. The patient 
awoke normally a short while later. 
Electrodes were placed on the forehead 
( - ) and the palm of the right hand 
( +) 

Electric sleep means simply a loss 
of consciousness. The depth of sleep is 

not sufficient to deaden pain or relax 
muscles enough for operations. Equip- 

GRAPHITE 
RHEOSTAT 

DUMMY 
PATIENT 
300 -50041 

INTERRUPTER SW 
(MOTOR-DRIVEN, 
1500-2000 RPM ) 

Fig. 1 -Early electrical anesthesia apparat- 
us used by Robinovitch in 1910. Electrodes 
are connected at points marked X, after ad- 
justment. 

OFF TIME 

- -1 ON TIME =I /IO OFF TIME 

TIME 

Fig. 2- Pulses produced by apparatus in 
Fig. 1. 

5-- r4160-r 1°C 

ment suitable for electric sleep is also 
suitable for regional or general anesthe- 
sia and vice versa (provided the current 
capacity is sufficient). Only the magni- 
tude of the current (and voltage) and 
electrode placement are changed ac- 
cording to the type of anesthesia (or 
sleep) required. 

The apparatus in Fig. 1 was used 
both for electric sleep and anesthesia. 
The dummy patient (resistor) is con- 
nected in the circuit, and the proper re- 
sistance selected with the slider. The 
main on -off switch is closed and the in- 
terrupter switch is stopped on a con- 
tact, allowing current to flow through 
the circuit. The rheostat is now adjusted 
to give the correct voltage (E) and cur- 
rent (IT). Next, the motor which ro- 
tates the interrupter switch is started. 
Arrangement of the contacts on this 
switch allows the duty cycle (on -off ra- 
tio) to be changed. For best results, a 
ratio of I, = 4/ 10 is used, in which I, 
is the current with the interrupter oper- 
ating and IT is the steady -state current 
(no interruption). 

For example, if IT = 20 ma, ad- 
just contacts so that I, = 2 ma. The 
pulses thus formed are shown graphi- 
cally in Fig. 2. A combination of motor 
speed and number of contacts is chosen 
to give from 6,000 to 12,000 interrup- 
tions per minute (100 to 200 pulses per 
second). 

Recent developments 
Nothing much happened in this 

field until 1941 when spinal anesthesia 
was produced in animals with direct 
current. In the early 1950's Knutson be- 
gan experimenting with 700 -cycle sine - 
wave current, reporting animal studies 
in 1954. In 1956, he described its use 
on human patients. Following this work, 
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TO 
ELECTRODE: 

R 

Dr. James D. Hardy and his co- workers 
at Jackson, Miss., used similar techniques 
to produce electrical anesthesia in 12 
patients. The equipment (Figs. 3 and 4) 
consisted of a low- distortion 700 -cycle 
sine -wave oscillator. The output of the 
oscillator was fed to a good -quality 
audio amplifier that delivered approxi- 
mately 150 ma to a load impedance of 
250 ohms. (A multitap modulation 
transformer was substituted for the 
usual output transformer. Besides 
matching impedances, it also isolates 
the patient from ground -a desirable 
feature for his protection. Also, stray 
currents through accidental grounding 
of the patient are eliminated.) A moni- 
tor oscilloscope and a loudspeaker were 
connected. (Work with sine waves indi- 
cated that a pure waveform was impor- 
tant.) Meters were arranged to measure 
the output voltage and current. Protec- 
tive fuses were placed in the output cir- 
cuit. 

Silver -plated electrodes of the type 
used with electrocardiographs were 
placed over the temples and held in 
place by rubber straps. Currents of 35 
to 50 ma at 700 cycles were sufficient to 
cause anesthesia deep enough for sur- 
gery in dogs. Animals were held under 
from 6 to 8 hours by this method. When 

FUSE 
200MA 
-d..o 

OD3/ 
VRI50 

003/ 
VRI05 

or 

1 MEG (( 

001 

22K 

270K 

2.2MEG 

"400 V 

q 

6S07 

b 

500K 

the current was turned off, the animals 
regained normal activity almost imme- 
diately, yet showed no effects of pain 
from the site of the operation for some 
time afterward. 

The Russians have claimed success 
with a combination of 100 -cycle square - 
wave pulses 1.0 to 1.4 milliseconds wide 
superimposed on dc. This is essentially 
the same technique as used by Robino- 
vitch (Fig. 2) except that pulses were 

Fig. 3 (above and below) -Instruments used by Dr. Hardy in anesthetizing animals and 
humans. 

Journal of Surgical Research 
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LE( 

200MA 

100V 

SPKR 

260-300V DC 

700'1, OUT 

SCOPE 

O 
6.3VAC TO HTR (6SQ7) 
O 

Fig. 4- Amplifier (a) and oscil- 
lator (b) of Hardy's equipment. 

superimposed on a dc bias instead of go- 
ing from zero to maximum as shown. 
Electrodes were placed on the eyelids 
and at the base of the skull. Electro- 
narcosis in dogs was achieved with 6- 
to 12 -ma current (35 to 40 volts). Some 
anesthetic effects lasted 10 to 30 min- 
utes after the current was switched off. 

Following the lead of the Russians, 
Smith and Cullen at the University of 
California described a method in which 
a 100 -cycle square wave is superim- 
posed on a 20 -ma direct current and the 
combination applied to the patient. The 
dc bias is believed to act as a cushion 
which eliminates the possibility of con- 
vulsions that often occur with "raw" 
square -wave pulses. Duration of the 
square waves is 2 msec, at 4 to 10 ma. 

A thyratron pulse generator with 
associated shaping circuits is used. A 
6L6 in the output serves as a constant - 
current device, and output current is 
measured with a rectifier type milliame- 
ter. Steady dc is added from a separate 
power supply suitably filtered. A 50 -ma 
dc meter measures the current from the 
dc source. 

An interesting effect was observed 
by these workers: the postoperative con- 
dition of the animal was better after 
using one oscillator than with another 
oscillator which was apparently identi- 
cal. Upon close examination with a fast - 
rise -time scope, "noise" was detected on 
the wave of the generator which gave 
the poorer results. This seems to fit in 
with the feeling of some investigators 
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Anesthesia & Analgesia 

Fig. 5- Electrodes developed at the Univer- 
sity of Tennessee. 

that purity of waveform is most impor- 
tant. 

The work at the University of Ten- 
nessee Medical Units at Memphis pro- 
ceeded along the same general lines as 
that done at the University of Missis- 
sippi. Dr. William H. L. Dornette used 
a commercially available audio oscilla- 
tor in conjunction with a conventional 
hi -fi amplifier with the output circuit 
modified. An isolation transformer was 
used. Output voltage was measured with 
a scope. An ac vtvm was used to meas- 
ure the output current, which changes 
considerably due to changes in the pa- 
tient's resistance. The vtvm measures 
the voltage drop across a resistance in 
series with the patient load. Fast -blow 
instrument fuses protect the patient. 

An improved electrode (silver - 
plated brass) was developed in the 
course of these studies (at the Univer- 
sity of Tennessee). Round discs about 
the size of a quarter, they were placed 
just behind the temples and held in 
place with a conventional headphone 
band (Fig. 5). 

A conductive paste or jelly applied 
to skin and electrodes lowers the resist- 
ance of the connections. Drs. Dornette 

Dornette electro- anesthesia apparatus. 
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and James H. Price are now experi- 
menting with an electrode system which 
places the electrodes against the roof of 
the mouth and the top of the head (Fig. 
6). 

Future outlook 
Although some progress has been 

made through these studies in electrical 
anesthesia, a considerable amount of 
work remains to be done before it can 
be used as routinely as other types of 
anesthesia. Many problems are yet to 
be solved. The effectiveness of this 
method depends heavily on electrode 
placement, on making low- resistance 
connections to the patient, and on other 
factors. There is considerable muscular 
tension during electrical anesthesia and 
drugs must be used to relax the muscles 
so that operations may be performed. 

C aroltzu Aledical Electronics, Inc. 
A typical commercial electrical anesthesia 
device that uses 700 -cycle sine waves. 

power sources. Portable units could be 
brought to the patient's room and he 
could be anesthetized before leaving it, 
relieving needless anxiety while being 
prepared for the operation. A large hos- 

Fig. 6- Experimental electrode with contacts for roof of mouth and top of head. 

If electrical anesthesia can be per- 
fected to where it can be used repeatedly 
with success (with little or no side ef- 
fects) it may prove to be an "ideal" 
anesthetic. The patient could be ren- 
dered unconscious almost instantly, and 
maintained in this condition as long as 
necessary by adjusting the current. Then 
the current could be shut off and the pa- 
tient would awake immediately without 
the undesirable aftereffects of the usual 
chemical anesthetics (ether, cyclopro- 
pane, etc.). In addition, fire and explo- 
sion hazards accompanying would be 
eliminated. Elderly patients and those 
with low blood pressure as well as peo- 
ple suffering from respiratory infections 
could undergo operations more safely 
with electrical anesthetic. 

It has obvious advantages for re- 
mote places such as field hospitals, 
emergency surgery or first -aid facilities 
in portable vans, tents or ambulances, 
and is readily adaptable to common 

pital could be equipped with a central 
electrical anesthesia generator (in addi- 
tion to a standby unit) which could sup- 
ply all its operating rooms. Valuable 
space in the operating room could be 
gained, because, with such a central sys- 
tem, only patient leads and controls and 
monitoring meters would be required in 
a particular room. 

Continued study should make this 
exciting new type of anesthesia a safe 
and effective aid to physicians in their 
continuing efforts to relieve suffering. 

END 

CAUTION 

We strongly advise readers against ex- 
perimenting with the methods described 
in this article. They have not been de- 
veloped to the point where they are safe 
for untrained persons to use. Convul- 
sions or permanent damage to the brain 
may result from misuse of electrical 
anesthesia. 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


1 

WHAT'S NEW 

UNDERGROUND ROOM WITH A VIEW houses closed- circuit 
TV monitors that keep eyes on traffic in Milan's brand -new 
subway. Main dispatcher, at station midway along line, is 
connected by TV with each station, which also has its own 
monitors. System, which includes about 100 cameras and as 
many monitors, will smooth flow of trains and passengers by 
allowing attendants to open and shut platform gates as the 
crowd situation dictates. Each camera installation includes 
two cameras (upper right) -one with wide-angle lens, we 
with telephoto. 

DIZZY SCR'S? Could be ... as they shuffle down this spiral 
ramp at G -E into a semiautomatic tester which grades them 
according to forward and reverse leakage currents. Ramp -feed 
testers are finding increasing application in mass production 
of semiconductors. This one can handle approximately 1,300 
devices per hour. 

FEBRUARY, 1965 

TV IN FLIGHT, EVEN ... American Airlines' Astrojets are be- 
ing equ,pped with Astrovision: television sets for passenger 
entertainment on long flights. A traveler has a choice of local 
TV programs when they can be received, live in- flight pickups 
of landing, takeoff and terrain, or current movies taped and 
shown during flights via Sony video recorder and small- screen 
receivers. Stereophonic classical and popular music is also 
available. Sound is heard through headsets, to avoid disturb- 
ing passengers who prefer to read, sleep, look out the win- 
dow or contemplate. (See News Brief, this issue, "Closed 
Circuit TV for Airline Passengers. ") 

HYDROGEN -MASER ATOMIC CLOCK will help resolve ques- 
tions and paradoxes about relativity and Einstein's prediction 
of effect of gravity on time. Depending on natural oscillation 
of proton and electron in hydrogen atom, clock provides pre- 
cise reference of 1,420.405751732 me with month -long sta- 
bility of better than 5 parts in 10" (10 trillion). Designed by 
Varian Associates, Palo Alto, Calif., such clocks are also ex- 
pected to be useful for high -precision satellite tracking. Mas- 
er assembly itself is in "can "; large rings are Helmholz coils 
which supply a magnetic field. 
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OUTPUT 2 OUTPUT I 

CONTROL INPUT I. 

`\ 
CONTROL INPUT 2 

POWER INPUT 

Fig. 1- Schematic drawing of a proportion- 
al fluid amplifier. Deflection of input stream, 
and hence of output, is proportional to 
input signals. 

By T. F. SINCLAIR 

Every electronics student, at one time or 
another, has been shown how the flow 
of electricity can be compared to the 
flow of fluids. Water -filled tanks, punc- 
tured at various heights, are traditionally 
used to represent voltages. Fluids flow- 
ing through pipes of different sizes show 
the effect of resistance on current flow. 
Now the tables have been turned and 
an all -fluid device, the fluid amplifier, 
handles liquids and gases much the same 
as an electronic amplifier handles volt- 
ages and currents. Even more startling, 
the fluid amplifier can be used to replace 
electronic circuits in certain applications. 

The concept of the fluid amplifier 
was first announced by the Army more 
than 4 years ago ( RADIO- ELECTRONICS, 
August 1960). Since that time, the de- 
vice has been improved and developed. 
Right now, at least two companies are 
offering off -the -shelf delivery of fluid 
amplification components and prototype 
systems. The basic device has been 
scaled up large enough to control the 
stream of hot gases from a rocket mo- 
tor, and miniaturized to match the size 
of its electronic counterparts in com- 
puter circuits. 

What is it? 
Unlike electronic amplifiers that 

require voltage for their operation, the 
no- moving -parts fluid amplifier uses liq- 
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The Fluid Amplifier 
Why in an electronics magazine? Because these etched devices of chan- 
nels and portholes may replace many control and computer circuits 

uids or gases under pressure as a source 
of power. The basic principle of the fluid 
amplifier is surprisingly simple, and is 
shown in Fig. 1. 

A stream of fluid squirting from a 
nozzle can be deflected or moved by a 
much smaller control stream directed at 
the side of the main stream. The ability 
to change the path of a large stream of 
fluid with a small control stream is the 
basis of all the fluid -amplifier devices. If 
an output pipe is positioned in front of 
the main, or power, stream, the force 
of the control can be used to aim the 
fluid into the pipe. The amount of fluid 
collected by the pipe will depend on the 
strength of the control stream. Since the 
power- stream output is then propor- 
tional to the much smaller control - 
stream input, the device behaves as an 
amplifier. 

In Fig. 1, the power input stream 
passes through a nozzle and is split even- 
ly between the two outputs when there 
is no fluid signal at the control inputs. 
If a fluid signal is applied at control in- 
put 1, the power stream is diverted to- 
ward output 1. Activating control input 
2 pushes the power stream toward out- 
put 2. When the strength of the signal 
to both control inputs is equal, the pow- 
er stream again splits evenly. 

The strength of the fluid signal at 
the control inputs can be varied, and the 
difference in pressure or flow between 
the two outputs will be proportional to 
this variation. In this way, a small dif- 

Corning Glass 
Fig. 3- Experimental fluid amplifier with 
three control inputs. Channel connecting 
one control input with power channel is 
feedback loop! 

ference between the two control in- 
puts is amplified to a large difference at 
the outputs. Very- high -power gains can 
be obtained with the proportional fluid 
amplifier. 

In the bistable fluid amplifier, an 
interesting result of the interaction be- 
tween the fluid stream and a nearby 
wall is put to good use. A jet of fluid 

Fig. 2 -How a fluid flip -flop works. In (a), power input stream is "attached" to right 
walls and fluid flow is stable from output 2. In (b), fluid control signal is applied to 
SET input, forcing power stream to switch to output 1. In (c), fluid stream is now attached 
to left wall and will remain there until signal is received at RESET input. 
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will attach or stick to an adjacent side - 
wall if the wall is offset or inclined in a 
specific manner. Once the stream has 
attached to the wall it will remain stable 
in that position. Fig. 2 illustrates how 
the bistable fluid amplifier, or fluid flip - 
flop, operates by using that effect. 

When there is no control signal, 
the power stream attaches to one wall 
and all the fluid flows from one output. 
The amplifier remains stable in this po- 
sition until a signal is applied to the set 
input. Fluid flowing through the set in- 

In answer to a few editorial queries 
about fluid -amplifier details, Mr. Sin- 
clair replied: 

"Water and air are the most com- 
mon fluids [for use in fluid amplifiers]. 
Air is probably preferred. In the case 
of liquid computers, water would be 
used. The less viscous the fluid, the 
better for high -speed switching. That's 
why gases are preferred. I have not 
seen any reference to the use of low - 
viscosity organic liquids [alcohols, 
nonflammable petroleum derivatives, 
etc.]. They would present many prob- 
lems- special pumps and lines of re- 
sistant material (wouldn't want the 
computer to spring a leak because the 
fluid dissolved a seal), health and fire 
hazards, and evaporation. The system 
would be sealed if necessary to recycle 
the fluid in use. If the system can be 
attached directly to an infinite source 
(a water main or an air compressor), 
the sealed system would not be need- 
ed. 

"The unit for fluid resistors [ana- 
logous to the ohm] is pounds -sec- 
onds /ft6! Yes, that is feet raised to 
the fifth power. Actually, that is a re- 
sistance -to -flow term. Some fluid am- 
plifiers work on a pressure basis and 
in that case pressure drop would be 
used as a measure of resistance - 
pounds /in2 or some other force -per- 
unit area term. 

"Capacitance and inductance, pri- 
marily electric field effects, have no 
direct fluid analogs. There is, however, 
a fluid diode: a simple check -valve. 
And a no- moving -parts fluid diode has 
been developed." 

FEBRUARY, 1965 

Fig. 4- Stand- 
ard fluid -am- 
plifier test pat- 
tern. "Circuit" 
is formed in 
glass by pho- 
to etching. 

Corning Glass 

put forces the power stream to break 
away from the wall and switch quickly 
to the other output. The power stream 
will remain stable in this position until a 
signal is applied at the reset input. Thus, 
the small control streams can force the 
power stream to switch rapidly from 
one output to the other. 

The fluid flip -flop is bistable; it has 
only two states, and can be used as an 
element of a digital computer. The 
presence or absence of an output signal 
can indicate a 1 or a 0, the only two 
numbers required in binary computa- 
tions. It also serves as a memory ele- 
ment, since it remains locked in either 
state until a control signal is received. 
This is similar to the electronic flip -flop, 
where a tube or transistor is either con- 
ducting or cut off to provide the two 
stable conditions. 

Switching speeds of fluid flip -flops 
are much lower than those possible with 
electronic circuits. Even so, speeds of 
several hundred cycles per second are 
now possible with ultimate operating 
frequencies greater than 10 kc predict- 
ed. 

Other useful computer elements 
can be produced by modification of the 
basic flip -flop. NOR and AND gates are 
two common computer circuits which 
are easily handled with fluid devices. 
Fig. 3 shows an experimental fluid am- 
plifier that has three control inputs, and 
a feedback loop added for stability. 

INCH 1 

1 r 

C orni,, C,hi's 
Fig. 5- Three -dimensional fluid- amplifier 
systems can be built by stacking and lami- 
nating several photoetched glass component 
plates. 

Fluid- amplifier systems can be pro- 
duced in metals and plastics by common 
machining methods. However, the dif- 
ficulty and expense of forming very 
small channels and nozzles has prompt- 
ed a search for better production 
techniques. At the present time, photo - 
etched glass and plastic components are 
receiving considerable attention. 

Etched -glass amplifiers are made 
by first exposing a specially sensitized 
glass plate to ultraviolet light passed 
through a photographic negative of the 
desired circuit pattern. The glass is then 
heated to "develop" the exposed areas. 
When treated with an acid, the exposed 
material dissolves much faster than the 
unexposed glass and the circuit pattern 
is reproduced in depth. The etched -glass 
panel can be sealed to other glass plates 
to form a single, durable unit. Fig. 4 
shows a standard fluid -amplifier test 

Bowles Engineering Corp. 
Fig. 6 -Fluid flip -flop amplifier with elec- 
trical readout -reed relay in glass tube. 

pattern etched in glass. The miniature 
unit shown in Fig. 5 is produced by 
stacking and laminating several glass 
plates to form a three -dimensional com- 
ponent array. 

A similar photoetching process has 
been developed using a light- sensitive 
plastic material instead of glass. If plas- 
tics prove suitable for fluid amplification 
systems, precision injection molding 
may be the ultimate answer to mass - 
produced elements. 

Why fluid amplifiers? 
The eventual mass production of 

fluid amplifiers will result in a cost per 
element considerably less than for sim- 
ilar electronic circuits. Even now, off - 
the -shelf fluid flip -flops and proportional 
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Some uses for fluid amplifiers 
The Army, developer of the origi- 

nal fluid amplifier, has shown consider- 
able imagination in applying these de- 
vices. It has built a full -size car powered 
by the jet blast from a gas turbine en- 
gine and steered by deflecting the jet 
with a multiple -stage fluid -amplifier sys- 
tem. While this application may not be 
practical, the same technique applied to 
rocket engines could provide a new 
and efficient method of steering large 
rocket boosters. 

The Army's Artificial Heart Pump. Some of 
knob marked SUCTION DECREASE. 

amplifiers are being offered at prices 
competitive with their electronic rela- 
tives. 

Reliability tests have shown that 
fluid amplification devices have lower 
failure rates than electronic circuits un- 
der certain conditions. Greater reliabil- 
ity is vital under extremes of tempera- 
ture, vibration and radiation. Each fluid 
amplifier stage is a single component. 
The fluid flip -flop, for example, is a 
single element replacing the two tran- 
sistors, several resistors and connec- 
tions in a typical electronic flip -flop. 
[Molecular and thin -film circuitry are 
resulting in similar single, integrated 
electronic function blocks.- Editor] 

the fluid channels can be seen lust above the 

Fluid circuits can have their inputs 
and outputs coupled directly to certain 
systems. Hydraulic or pneumatic inputs 
from various sensing elements can feed 
directly into the fluid circuit. The output 
may be used to power machines, valves, 
automatic typewriters or other pressure - 
operated devices. To transmit signals 
over long distances, or to match elec- 
trical equipment, pressure transducers 
can be used to convert the fluid output 
to an electrical signal. The fluid flip -flop 
amplifier shown in Fig. 6 incorporates 
an electrical readout. The fluid output 
drives a magnetic piston to operate the 
glass- enclosed reed relay shown at the 
lop of the unit. 

Diverting valve made by Moore Products Co. will switch 750 -gallon- per -minute stream 
of water from one outlet to other in 1/10 second without shock or water hammer. It has 
no moving parts. 
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Corning Gin, 
Fig. 7-Pneumatic resistors for fluid -am- 
plifier circuits. Like electrical resistors, 
these can be "wired" in parallel or in series 
for nonstandard values. 

The Army has also developed an 
artificial heart pump controlled by fluid 
amplification techniques. Compressed 
gas, controlled by a bistable fluid am- 
plifier, is used to squeeze a thin rubber 
bag, causing it alternately to fill and 
empty with blood. This pulsing action 
propels the blood through a circulatory 
system in a manner very similar to that 
of a beating heart. Blood pressure and 
pulse rate can be varied over fairly 
broad limits by adjusting the fluid am- 
plifier control and power input streams. 

The most exciting use for fluid am- 
plifier elements will be the all -fluid com- 
puter. Completely fluid -operated com- 
puters using elements based on the fluid 
flip -flop are a real possibility. New com- 
ponents, such as the pneumatic resis- 
tors shown in Fig. 7, are helping to 
speed the development of pure fluid sys- 
tems. In the near future we may see 
fluid desk calculators or small fluid com- 
puters that plug into a compressed air 
or water line instead of the usual elec- 
trical outlet. (R -E, Dec. 1964, page 10.) 

Other possible applications for 
fluid amplification systems can be found 
almost anywhere. Sound, for instance, 
can be produced by the movement of a 
fluid -air. (Gases are fluids, too, by def- 
inition). A pneumatic phono cartridge 
shouldn't be too hard to make. Who 
knows? You might be the first on your 
block to have an all -fluid stereo system! 

END 
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Square -law diode -and -resistor network measures true power at low levels 

Build a True Audio Wattmeter 

THE USUAL WAY TO MEASURE THE AUDIO 

power delivered by an amplifier is to re- 
place the speaker with a known resist- 
ance and measure the voltage across it 
(or the current through it). This can 
be accurate, but a resistance load is far 
from being identical to a speaker load. 

A speaker presents to its amplifier 
a load that changes wildly from one 
frequency to another. The average 8- 
inch speaker, for example, has an im- 
pedance close to its rated value only 
around 400 -500 cycles. As the fre- 
quency rises, the load becomes more in- 
ductive, and may be two or three times 
its 400 -cycle value at 1 or 2 kc. When 
the frequency drops below 400 cycles, 
speaker impedance changes sharply 
around the cabinet or speaker reso- 
nance frequency. Impedances may be as 
much as 30 or 40 times the mid -range 
values. 

Further, ordinary instruments can- 
not make correct measurements on 
speech, music or on any kind of wave- 
form other than pure sine wave. 

My true audio wattmeter (see Fig. 
1 for the circuit) was developed to 
measure true audio power in the 0 -1- 
watt range, with a speaker or bank of 
speakers of 8 to 16 ohms nominal im- 
pedance. It is necessary only to be able 
to break the wiring between amplifier 
and speaker to use the meter. 

While the power -handling capabili- 
ties of the meter are limited (1 watt) it 
is quite practical to use this instrument 
in higher -powered systems. If the pow- 
er to a speaker is limited to 1 watt maxi- 
mum. the actual power fed to the speak- 

By HECTOR E. FRENCH 

Wattmeter checks power output of experimental transistor amplifier. Note dummy re- 
sistive load -two paralleled wirewound resistors -at SPKR LOAD terminals. 

er can still be measured at various fre- 
quencies. The relationships between im- 
pedance and effective power will hold 
good at higher powers. 

The simplified diagram of Fig. 2 
shows the basis of the wattmeter's oper- 
ation. 

The signal between points A and 
D represents the voltage from the ampli- 
fier and across the speaker. The signal 
across the 0.18 -ohm resistors is the 
current through the speaker. A few mo- 
ments of inspection will also show that 

JI 

BLACK 

01,2 2N109(2) 

i + RI 

SOURCE `, 
1000 

SI 
° R3 R6 

± 2200 2200 RIO 2K 

BATTI ' R4 ZERO 2.2K 
J2 .5V 

DI - 220 D2 
, J4 

RED .180 R5 -.ISO DI,2 IN35 (SEE PARTS LIST) RED 

Fig. 1- Complete circuit of the 0 -1 -watt audio wattmeter. R15 was added when fresh 
batteries made it impossible to calibrate the unit. It reduces the meter sensitivity slightly. 
You may not need it, or perhaps need a different value. 
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the voltage between points A and B rep- 
resents the voltage signal minus the cur- 
rent signal, while the voltage between 
points A and C represents the voltage 
signal plus the current signal. 

Now let's add two more resistors 
and two square -law diodes (Fig. 3). 

Because of the square -law diodes, 
the current through R1 represents the 
square of the voltage between A and B. 
And the current through R2 represents 
the square of the voltage between A 
and C. As a result, a dc voltage compo- 
nent appears across the series combina- 
tion of R1 and R2. This dc is propor- 
tional to the product of the instantane- 
ous voltage and current -which is by 
definition ac power, regardless of wave- 
form and phase angle. Any ac com- 
ponents that remain will not appear on 
the meter, which responds to dc only. 

The complete circuit is shown in 
Fig. 1. A transistor amplifier makes it 
practical to read audio power directly 
from a conventional 0 -1 -ma meter. 

This circuit also adds a 1.5 -volt dry 
cell as a biasing source, to bring the 
diodes to the center of their square -law 
range, at 0.2 volt forward bias. The 
square -law range extends from 0.1 to 
0.3 volt, with diodes currents of 20 to 
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BENCH 

TESTED 

One of our editors 
tried this unit and re- 
ported, This instrument 
operates satisfactorily 
after proper adjustment. 
Response is good over the 
entire audio range. Cali- 
bration holds well over the 
upper half of the scale, 
but is about 10% high at 

the very low end. 
"Some drift will be noted, due to transistor 

heating, but the error is not serious for this type 
of instrument." 
D1, D2- single 1N35 matched duo -diode (or two 

matched 1N34's) 
J1, 12, J3, J4 - "5 -way" binding posts 
Q1, Q2 -2N109 or 2N217 (RCA) 
R1 -100 ohms 
R2, R5 -0.18 ohm (see text) 
R3, R6, R9 -220 ohms 
R4 -22 ohms 
R7 -470 ohms 
R8 -pot, 500 ohms, linear 
R10 -pot, 2,000 ohms, linear 
R11 -2,200 ohms 
R12 -4.7 ohms 
R13- 15,000 ohms 
R14 -1,000 ohms 
R15 -47 ohms (see Fig. I caption) 
0 -1 -ma meter 
Batt 1 -1.5 volts (single C- or D -cell) 
Batt 2, 3 -3 volts (two size -AA "penlight" cells in 

series 
51 -3 -pole 2- position lever switch 
52 -spst slide (or toggle) switch 
Case, terminal strips, hardware 

.180 .181( 

Fig. 2 -How current and voltage in a 

speaker line are sampled. Voltage is rep- 
resented by a portion of the voltage signal. 

300 ma, respectively. The diodes are not 
exact square -law devices in this range, 
but they are corrected to satisfactory 
accuracy by the 220 -ohm resistors in 
series. These resistors also develop the 
wattmeter network's output signal. 

The transistor amplifier uses one 
2N109 as a current amplifier, for the 
power reading on the 0 -1 -ma panel 
meter, plus an additional 2N109 con- 
nected to buck out the meter current 
when no power is flowing through the 
wattmeter circuit. 

RI R2 
AMPLIFIER SPKR 

Ala .181( 

Fig. 3- Circuit of Fig. 2 with diodes added. 
All that remains is to bias diodes to center 
of their square -law characteristic. 

One or two construction details 
should be observed: First, the entire 
wattmeter circuit must be enclosed in 
some way. The photographs show the 
wattmeter in a metal cabinet. An en- 
closure is required to prevent stray air 
currents from changing the tempera- 
ture ratio of the two transistors, result- 
ing in spurious readings on the meter. 

Note that the meter is protected by 
a 4.7 -ohm resistance. This is necessary 
because of the three -pole switch shown. 
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R4 RI2 R-1! M 32- BAT- 2 

RIO 

J4 

R8 J3 RI R15 BEHIND SI SI 

Parts layout and hiring inside the wattmeter. 

Because the three circuits of this switch 
will not make or break at the same 
time, a sharp current pulse flows 
through the meter whenever the watt- 
meter is turned on or off. The resistor 
reduces the sensitivity of the meter 
whenever the on -off switch changes po- 
sition. In addition, this "meter- protect" 
position allows a coarse zero adjust- 
ment, as described under "Adjustment 
and operation." 

The 0.18 -ohm resistors which de- 
velop the "current" signal are noninduc- 
tive and handwound for the instrument. 
To make them, first choose from a wire 

BATT I 

table a wire size that will give you the 
required 0.18 ohm in a convenient 
length.. Add t/ inch to the calculated 
length to allow for soldering. Fold the 
wire double. Holding it at the bend, 
wind the doubled wire onto a 1/2-watt 
or 1 -watt resistor as a winding support. 
Solder one end of the wire to one lead 
of the resistor, and the other end to the 
other lead. 

The wattmeter shown used two 
lengths of No. 32 enameled copper 
wire. This wire is rated at 0.167 ohm 
per foot, so a 13 -inch length should 
have the required 0.18 -ohm resistance. 

This photo will help you identify some of the parts on the terminal strips. 

R4 

R12 
RII 

R9 
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Each of the two 0.18 -ohm resistors dis- 
sipates only .02 watt (approximately) 
when one watt is flowing through the 
instrument, so heat dissipation will not 
be a problem. 

The batteries are standard flashlight 
cells: one D- or C -cell for the square - 
law biasing circuit, and two pairs of 
series -connected penlight cells -one 
pair for the current amplifier and one 
for the bucking amplifier. 

Adjustment and operation 
To operate the wattmeter, first set 

the "meter- protect" switch so that the 
4.7 -ohm resistance is across the meter 
terminals. Turn on the 3 -pole switch to 
apply biasing and operating potentials 
to the circuits. Adjust the ZERO con- 
trol so that the meter reads zero. Then 
open the "meter- protect" switch, to re- 
move the 4.7 -ohm resistance from the 
circuit. Trim the ZERO control slightly, 
for an accurate zero setting. You may 
note a small zero drift at first until the 
circuit stabilizes; it should not be more 
than 1 or 2% of full scale. 

Connect a 10 -ohm resistor to the 
SPKR LOAD terminals, and the secondary 
of a 2.5 -volt filament transformer to 
the SOURCE terminals. The meter should 
read upscale to show that power is be- 

ing delivered to the load. If it reads 
downscale, reverse the meter terminal 
connections. With 2.5 volts applied to 
the 10 -ohm load (through the wattme- 
ter), the power delivered will be 0.625 
watt. Therefore, adjust the 500 -ohm 
SENSITIVITY control so that the meter 
reads 0.625 ma. 

Now check on the accuracy of the 
wattmeter indication. Instead of con- 
necting the wattmeter input across the 
entire 2.5 -volt secondary, connect one 
of the wattmeter input terminals to the 
transformer center tap, so the applied 
voltage will be 1.25. The panel -meter 
reading should now drop to 0.156 ma, 
to indicate one -quarter of the power 
delivered with 2.5 volts input. Note that 
calibration is required with an ac signal, 
to accommodate the unbalances inevi- 
table between two sides of a circuit such 
as this which has no balance controls. 

What can you do with it? 
In one application, an amplifier 

was driving a bank of three speakers: 
one rated at 15 ohms and two at 8 ohms 
connected in series across the 15 -ohm 
unit. The wattmeter circuit, however, 
easily measures the power into each 
speaker, individually or in combina- 
tion. Though it measures only low pow- 

er, the proportions hold for any higher 
power. 

Another application is the measure- 
ment of combined amplifier- and -speaker 
frequency response, in terms of the 
power actually delivered to the speaker. 
Different combinations of speaker en- 
closure design, program material, am- 
plifier adjustments, etc. can be meas- 
ured directly in terms of power deliv- 
ered to the speak 

Still another use is correlating the 
loudness of reproduced speech or mu- 
sic with the electrical power required to 
develop that loudness. The term loud- 
ness refers to the actual personal, sub- 
jective sensation of sound which results 
from sound energy in the air. This loud- 
ness varies from one person to another, 
from one kind of program material to 
another, from one installation to anoth- 
er, etc. It is surprising to find how loud 
a sound 1 watt of electrical power can 
produce, when it is fed to a speaker in 
a properly designed enclosure, set up 
for a reasonable acoustic efficiency. 

Measurements like these will per- 
mit a realistic estimate of audio power 
requirements in an intercommunica- 
tions system, in the output stage of a 
communications receiver, in a portable 
phonograph and other devices. END 

dedgegalbs 
What's 
Your 

Eq? ri1 Zt .L*-s 
Conducted by 
E. D. CLARK 

Three puzzlers for the students, theoretician 
and practical man. Simple? Double -check your 
answers before you say you've solved them. If 
you have an interesting or unusual puzzle (with 
an answer) send it to us. We will pay $10 for 
each one accepted. We're especially interested in 
service stinkers or engineering stumpers on ac- 
tual electronic equipment. We get so many let- 
ters we can't answer individual ones, but well 
print the more interesting solutions -ones the 
original authors never thought of. 

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

Answers to this month's puzzle are on 
page 91. 

No Output 
A small transistor portable radio 

was completely dead. In an effort to iso- 

FEBRUARY, 1965 

late the trouble, the output of an audio 
oscillator was fed into the input of the 
last audio stage. There still was no out- 
put from the speaker. 

FROM 
DRIVER 

.01 

PWR TO 

OTHER 
STAGES + 

BOT 

Voltage checks were then made in 
the output stage and are recorded on 
the circuit diagram. What's the trouble? 
-Robert P. Brickey 

Which Resistor? 
You are given 10 precision resis- 

tors marked 36 ohms. If one of them is 
open, can you find the defective resis- 

3611 EACH 

tor with only two ohmmeter measure- 
ments?- Albert S. Lombard 

5X10 -10? 

10 10 10 210 10 

Given five 10 -ohm resistors, con- 
nect all of them so that the total resist- 
ance is 10 ohms. Harold J. Turner Jr. 

50 pears Ago 
In Gernsback Publications 

In February, 1915, 
Electrical Experimenter 

Radio Telegraphy and Telephony on 
the Lackawanna Railroad 

50 -cent Radio Receptor 
Wireless Time Signals 
Wave Length of Radio Antennae 
A Crystal Testing Set 
Novel Wireless Telephone Schemes 

49 

www.americanradiohistory.com

www.americanradiohistory.com


70 Volts, or Wiring for 
Sound the Easy Way 

One of Britain's top audio authorities discusses sound tech- 
niques the professionals are using -here and in England 

By G. A. BRIGGS' 
IN A RECENT ARTICLE ON COLUMN 

speakers (RADIO- ELECTRONICS, May 
1964), I touched briefly on the con- 
stant- voltage lines used in many PA in- 
stallations. The editor has invited me to 
throw some further light on the subject. 
Since I have recently dealt with it- 
along with tape time -delay systems -in 
a book,* I am pleased to make some 
comments. 

Constant- voltage lines are used in 

Managing Director, Wharfedale Wireless Works, 
Ltd., Idle, Bradford, Yorks., England 

'G. A. Briggs, Audio and Acoustics with J. Moir, 
M.I.E.E., as subeditor. Wharfedale Wireless Works 
Ltd., Idle, Bradford, Yorks. 1963. 

PA systems and schools -in fact any- 
where that a number of speakers must 
work at some distance from the amplifier. 

The main advantage of the system 
is that it is a relatively high- impedance 
distribution scheme in which the power 
loss in the wiring is likely to be negligi- 
ble if the wires are strong enough to 
support themselves without breaking. 
Also, where the voltage does not exceed 
100, ordinary lamp cord not enclosed 
in conduit can be used without breaking 
safety regulations. 

It is easy to see that if, for instance, 
16 speakers each of 16 ohms impedance 
are connected in parallel, the total im- 
pedance drops to 1 ohm. If they are all 

Two views of control box diagrammed in Fig. 3. 

15 -ohm impedance is standard in England. 

50 

connected at one end of about 300 feet 
of lamp cord (resistance around 8 

ohms) , most of the amplifier power 
would be used in heating the wire in- 
stead of producing sound. A more effi- 
cient approach must be used. 

In a sense, a 25 or 70- volt -line sys- 
tem is a return to power supply tech- 
nique, where you have an alternator 
that can maintain a constant voltage 
across the circuit regardless of the load 
on it. This could not be done with PA 
systems until we could make amplifiers 
with a high damping factor (low -output 
resistance) , compared with the impe- 
dance of the load connected to the am- 
plifier. Negative feedback allows us to 
produce such amplifiers, so we can now 
have constant -voltage wiring networks. 

This means constant voltage with 
varying load and fixed everything else. 
The voltage is, of course, constantly 
changing according to program materi- 
al, and the average with an amplifier set 
to give 70 volts at full volume would 
probably be about 25 volts. 

Then again, the number of speak- 
ers connected to one amplifier is limited 
-by the capacity of the amplifier. For 
instance, a 15 -watt amplifier would drive 
5 speakers at 3 watts each -adjusted by 
a transformer on each speaker -but, if 
10 such speakers were put in the circuit, 
there would be loss of power and proba- 
bly distortion from mismatching. To 
avoid this, the 10 speakers would have 
to be fitted with transformers to give 
only 11/2 watts each; i.e. with a higher 
impedance as "seen" by the amplifier, 
which would give a reasonable match to 
the amplifier when divided by 10. 

Voltage and power 
We can also work in volts and cal- 

culate how many volts should be fed to 
each speaker in a large system and con- 
trol them by individual transformers, 
with final minute adjustment by a volume 
control, so that a speaker can be made 
to shout or whisper according to re- 
quirements. 

The relationship between amplifier 
power, load impedance and volts is 
shown in the Quick Guide to Power, Im- 
pedance and Voltage. 

Normally, an amplifier for this work 
would be fitted with an output trans- 
former to give the required 70 -volt 
source, but an existing amplifier could be 
adapted readily by adding a stepup trans- 
former., 

Taking as an example a 15 -watt am- 
plifier with a 16 -ohm output, the stepup 
ratio for 70 volts would be 1 to 4.5. 

At the speaker end, the only re- 
quirement now is to match the high - 
voltage supply (70 volts) and take out 
the power required by each speaker. The 
relationship is W = E2/ Z, where W is 
the power in watts, E is the voltage at 
the speaker terminals and Z is the nom- 

RADIO -ELECTRONICS 
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final impedance of the speaker. 
If you want a 16-ohm speaker to 

produce 3 watts (E2 = 16 X 3) , you 
need x/16 X 3 volts, or 6.9 volts, at the 
speaker terminals. For a 70 -volt line, the 
transformer turns ratio is thus 70 to 6.9. 

70V 

WINDING 

SPKR WINDING 

44W 16n 

.75W 

I 

3W 

0 

COM 

en 

4n 

COM 

Fig. 1 -Constant - 
voltage transform- 
ers have taps label- 
ed with speaker im- 
pedances (second- 
ary) and power in 
watts (primary). 

By tapping the primary winding of 
the matching transformer, various ratios 
can be obtained to give a variety of 
power outputs. By tapping the secon- 
dary winding, various speaker impe- 
dances can be matched. A typical 70- 
volt line transformer has several tap- 
pings marked in ohms on the speaker 
side and in watts on the primary. (Fig. 
1). 

TURNS FOR 70V LINE 
1s 2000 

\ 140 

1000 

700 

500 

C0M 

Fig. 2 -If you wind your own transformers, 
use No. 34 enamel- covered magnet wire for 
the primary and No. 21 or 22 for the 
secondary. Core material is not critical. 

SPKR WINDING 
TURNS 

50 

35 

25 

0 

16n 

en 

4n 

In case you wish to wind your trans- 
formers, Fig. 2 gives data for units suit- 
able for power levels up to 10 watts 
nominal per speaker. You can often use 
the core materials from old line, output 
or even filament transformers if top 
fidelity is not important. 

Where conditions are fairly uni- 
form and requirements are known in ad- 
vance, it is not necessary to use a tapped 
transformer. A single ratio with a vol- 
ume control across the secondary will 
meet the case. It is often necessary to 
have the control boxes separately mount- 
ed, because the speakers may be out of 
reach. Fig. 3 and the photos give details 
of a suitable control box, complete with 
dummy load which comes into the cir- 

Fig. 3- Switchbox like this is convenient for 
fine volume adjustments, and dummy load p 

CONSTANT 
VOLTAGE 
LINE 

QUICK GUIDE TO POWER, IMPEDANCE & 
VOLTAGE IN CONSTANT -VOLT SYSTEMS 

Amplifier 
power 

15 watts 

30 watts 

Load 
impedance 

(ohms) 

4 
8 

16 
42 

333 
1330 

4 
8 

16 
21 

167 
664 

Volts 

7.75 
11 
15.5 
25 
70 

140 
10.9 
15.5 
21.9 
25 
70 

140 

The 70- (actually 70.7 -) volt line is the most 
common type in the US now, though the 25- 
volt line is showing signs of increasing popu- 
larity, largely because there is no shock hazard. 
Since for a given power the current in a 25 -volt 
line is almost twice that in a 70 -volt line, losses 
are four times greater unless wire size is in- 
creased. Neither kind of line needs to be en- 
closed in conduit. The 140 -volt line is almost 
never used in new installations. because of the 
dangerously high voltages. 

cuit when the speaker is switched off. 
Thus the load on the amplifier remains 
constant no matter how many speakers 
in a circuit are switched off. 

Load matching 
It is sometimes thought that con- 

stant voltage lines preclude the need for 
matching load to the amplifier. That is 
not so. For maximum undistorted pow- 
er, any amplifier must be reasonably 
matched -say within 25% with feed- 
back types. The 70 -volt lines do not al- 
ter this basic fact. 

If the total load figure in ohms is 
considerably higher than the specified 
impedance (light loading), there will be 
loss of power without much distortion. If 
the load impedance is very much lower 
than specified (heavier loading), more 
power can be drawn from the amplifier, 
but at the cost of severe distortion. 

Fortunately, as we have already 
said, the number of speakers used in re- 
lation to the available power takes care 
of the situation. 

Thus with a 30 -watt amplifier at 70 
volts, the load impedance is approxi- 
mately 167 ohms. If 10 speakers (16 
ohms) are run at 3 watts each, the 
transformer turns ratio is 10 to 1, so each 
speaker represents an impedance 
(16 X 102) of 1,600 ohms. With 10 in 

remote, hard -to -reach speakers. L -pad allows 
uts constant loading on amplifier even when 

speaker is switched out. In- 
put jack permits feeding test 
or other signal to speaker in- 
dependently, without affect- 
ing rest of system. 

NPUT JACK 

*USE en FOR en SPKR, ETC 
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TO 
16n 
SPKR 

parallel we arrive at 
is quite close enough 
purposes. (Two speal 
than the theoretical 1 

much difference.) 
So you see that 

your thinking and yo 
tions a great deal by 
volt and 25 -volt syste 
it next time someone 
his hall up for sound, 

160 ohms, which 
for any practical 
ers more or less 

0 would not make 

you can simplify 

mur 

audio installa- 
working with 70- 
s. You might try 
asks you to wire 

END 
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holder. Installation is s 
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gulating network 
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ohmmeter scale 

he same physical 
is into the same 
imple. Just con- 
'low lead to the 

It heater supply, 
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, IN64 
OSC LIMITER 

USED TO SEEING DIODES AS RECTI- 

FIERS AND DETECTORS? MANUFACTUR- 

ERS MAKE REGENERATION CONTROLS, 

FREQUENCY SHIFTERS, SIDEBAND SE- 

LECTORS OUT OF THEM 

By ROBERT F. SCOTT 
TECHNICAL EDITOR 

Heath GC -IA "Mohican 
all -transistor general- coverage receiver boasts 

voltage -variable diode as bfo pitch control. 

Unusual Diode Applications 
WE HAVE BECOME ACCUSTOMED TO SEE - 

ing small -signal semiconductor diodes as 
rectifiers and detectors in tube and tran- 
sistor radios and in ham and CB trans- 
ceivers. By now, we pass them by with- 
out a second glance. But, when we find 
them used as variable resistors, switches 
and variable capacitors, it is time to take 
a close look and see just how they work. 

Fig. 1 shows a simplified circuit of 
the converter and first i.f. amplifier in 
the Motorola 6X39 Weatherama two - 
band receiver. The converter uses a semi- 
conductor diode to insure uniform oscil- 
lator output across the band without 
using hand -picked transistors. (Exces- 
sive oscillator signal voltage can cause 
birdies when tuning.) 

The oscillator limiter diode is con- 
nected to the "hot" end of the oscillator 
transformer primary and is back -biased 
so it does not conduct under normal 
conditions. If the oscillator output ex- 
ceeds a predetermined level, the rf volt- 
age overrides the back bias and the diode 
conducts on positive half -cycles. This 
damps the oscillator transformer and re- 
duces oscillator output. 

The overload diode in the first i.f. 
stage acts like a variable resistor in an 
auxiliary avc circuit that cuts in and 
operates to prevent overloading when 
the incoming signal is too strong for the 
regular avc circuit to handle. Under nor- 

Fig. 1 -In Motorola portable, diodes con- 
trol oscillator level and provide supple- 
mentary agc. 
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mal signal levels, the cathode is more 
positive than the anode and the diode is 
blocked. 

Incoming signals higher than a spe- 
cific level develop enough rf voltage 
across the diode to cause it to conduct. 
During conduction, the diode acts as a 
resistor that reduces the gain of the first 
i.f. stage by damping and reducing the 
effective Q of the first i.f. transformer 
primary. 

In modern communications receiv- 
ers, transceivers and transmitters, diodes 
also replace switch and relay contacts in 
compact equipment, and especially 
where long signal- carrying leads to a 
switch or relay may cause circuit in- 
stability. Too, we find them used as vari- 
able capacitors in cases where conven- 
tional capacitors are impractical or 
mechanically impossible. 

FROM 
ANT .04 

TRANS 

4JX2 -A801 
CONV 

5.2V 

33KKy., 3.31( 

TUNING 

GANG 

OSC 
TRANS 

a a 
a 

I00PF 

T. 

Diode tuning capacitor 
The Hallicrafters SR -150 ham -band 

transceiver uses a diode as a bandspread 
tuning capacitor in a feature called RIT 
(Receiver Incremental Tuning). This 
permits the operator to tune the receiver 
independently up to 2 kc either side of 
the transmitter frequency and then flip 
a switch to retune the receiver to zero 
beat with the transmitter. 

Fig. 2 shows the vfo with the RIT 
and sideband -selection circuits in the 
SR -150. The vfo is a Clapp oscillator 
whose basic frequency is controlled by 
the TUNING control. A Varicap capaci- 
tive diode and C97 are in series across 
the tuned circuit. The vfo frequency can 
be varied over a few thousand cycles by 
varying the dc voltage applied to the 
Varicap. 

R80 - the calibrate control - is a 

IN64 
OVERLOAD DIODE 

N 

IST IFT 

áA 

IK 

2N293 
IST IF AMPL 

27K 

3.6V 

I( iI 
.01 .01 

220A 2.2K 

Ì 
25 

AVC 

2ND IFT 

a a 
a TO 2ND IF AMP. 

6V 
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4 
panel adjustment that varies the vfo fre- 
quency over a small range so it can be 
set precisely when compared to a preci- 
sion frequency standard. 

When the arr. switch is oN, R80 is 
switched out of the circuit and a variable 
voltage from R82 is applied to the Vari- 
cap through the "receive" contacts of 
the changeover (send- receive) relay. 
Now, R82 can be used to fine -tune the 
receiver ±:2 kc without disturbing the 
dial calibration of the transmitter fre- 
quency. 

TO VFOCATH FOLL 
27µH 

1/2 6EA8 
VFO 

i47K J. 

=910PF. 
C32tT1 I 1 C94 

. PF % .pI PF l Ì2 PF .1. 

'TUNING = 

FUNCTION 

LSB USB 

-r +- of 

2.2K 

RFC ° I MH 

1ooK=IN295 
-nnr---- 

.001 C95 T css 
T T8 PF 

Hallicrafters SX -140 
ham -band -only receiver 

uses unusual diode -controlled bfo. 

tions not exactly on the same frequency, 
the operator can't avoid shifting the 
transmitter frequency each time he 
touches up the tuning control to bring 
in one of the stations.) 

Diode sideband selector 
The 1N295 diode serves as a switch 

connecting C95 and C96 across the 
tuned circuit. When the FUNCTION switch 
is in the usa (upper -sideband) position, 
a positive voltage forward- biases the 
diode, making it conduct so C95 and 

27H I OV REG 

27K T.001 

1.001 

1C97 
68PF 

PART OF SEND -RCV RY 
SHOWN IN RCV POSITION 

RITA N 

0 
54 

R82 RIT 
180K 

470K 1.001 
VARICAP 

T V- I00 

.8 -I3PF 

Fig. 2- Hallicrafters SR -ISO uses in- 
genious diode -tuned vfo to aid in spotting, 
and diode sideband selector. 

(If you are wondering why the 
RIT circuit is such an advantage, you 
will have to recall that most ham -band 
transceivers have a common vfo as a 
tuning control that locks the transmitter 
and receiver on the same frequency. 
Thus, when working two or more sta- 

FEBRUARY, 1965 

Fig. 4- Sideband selector 
in Collins 755 -3. 

T 

OFF 

CAL ADJ R80 

2.7K 

150V 
REG 

5µf /25V 

200 PF 

ANT N '47PF 

CKTS 
1N456 IMEG .005 

F1. 

1/2 6AZ8 
RCVR RF AMPL 

IMEG .02 18012 

Á2 AGC 

R RF 180K 
GAIN 

.,/"'"r-T -85V 250V 

PART OF SEND -RCV RY SHOWN IN RCV POSITION 

Fig. 3-SR -150 also uses diode to cut oft 
receiver rf amplifier during transmissions. 

C96 in parallel are part of the tuned 
circuit. 

Throwing the switch to LSB (lower 
sideband) back -biases the diode from a 
negative source, cutting it off and isolat- 
ing C95 and 96 from the tuned circuit. 
So the vfo frequency shifts as required 
for lower -sideband reception and trans- 
mission. 

Diode T -R switch 
Fig. 3 shows the rf amplifier of 

the receiver in the SR -150. When re- 
ceiving, the amplifier operates normally 
with its gain controlled by the agc cir- 
cuit. But it must be completely cut off 
when transmitting to prevent feedback 
and other problems. 

The method used is to apply cutoff 
bias of around -85 volts to the control 
grid through a forward- biased diode. 
This diode has no effect on circuit opera- 
tion when receiving because it is reverse - 
biased by the negative agc voltage. 

Another sideband selector 
When a single -sideband transmitter 

or receiver is switched from one side - 
band to the other, the vfo frequency 
must be shifted a precise amount without 
retuáing or disturbing the vfo dial cali- 
bration. In the Collins 75S -3 receiver, a 

6AÚ6 t 

VFO TO 2ND MIXER 

I00K 

003 T 

LSB 

-30V 

RFC 

.02 1.05 4.7K 

EMISSION 

SB AM CW 

130V 

130V 

53 

www.americanradiohistory.com

www.americanradiohistory.com


1N34 diode is used to switch a trimmer 
capacitor in or out of the vfo circuit 
(Fig. 4) . 

When the mode (EMISSION) switch 
is in the usa, AM or Cw position, approx- 
imately 130 volts of positive bias is 
applied to the diode. Its internal impe- 
dance drops to a very low level and the 
trimmer is effectively connected across 
the tuned circuit. In the LSB position, the 
diode is cut off by -30 volts bias and 
the trimmer is removed from the circuit 
to increase the vfo frequency by the 
required amount. 

Diode tunes bfo 
Fig. 5 shows how a voltage -variable 

VOLTAGE- VARIABLE 
CAP DIODE 

The circuit is shown in Fig. 6. The os- 
cillator is a Colpitts tuned by L16, C62 
and C64. C62 is shunted by a voltage - 
variable capacitive diode with a variable 
reverse bias supplied through R47. 
Varying the bias varies the oscillator 
frequency and the pitch of the beat note 
between the bfo signal and the i.f. 
carrier. 

An unusual bfo circuit 
The bfo in the Hallicrafters SX -140 

is combined with the 1650 -kc i.f. ampli- 
fier (Fig. 7). The suppressor grid of the 
6BA6 is returned to ground through a 
small- signal silicon diode that acts as a 
closed switch or a variable resistance. 

6DC6 RFC 
TUNABLE ` 
BFO I 

.5MH 

APPROX \ 
130V 27K 55V IOK IOOK 

BFO 

TUNING 

IN732 

47K 

------ --ON, 

1 
;IOK T.01 

39K 
vv 

capacitive diode controls the frequency 
of the tunable bfo in the 75S -3. (This 
receiver uses a crystal -controlled bfo for 
SSB reception.) The pitch of the re- 
ceived signal is controlled by the BFO 
TUNING knob on the front panel. This 
control varies the oscillator frequency by 
varying the amount of positive bias on 
the voltage -variable capacitor. The os- 
cillator control voltage is stabilized by 
a 1N732 Zener diode. 

A similar tuning arrangement is 
used in the bfo circuit of the Heath 
Mohican all- transistor all -wave receiver. 

-180PF 

30V 

°OFF 

115 V 

Fig. 5- Capacitive di- 
ode in Collins 75S -3 
bfo varies pitch ac- 
cording to bfo tuning 
pot setting. 

The SELECTIVITY -BFO pot provides a 
positive bias of around 2 volts to the 
diode's anode. 

When the arm of the control is at 
the most positive end of its range, the 
diode is forward -biased so it appears as 
a closed switch between the suppressor 
and ground. The stage operates as a con- 
ventional i.f. amplifier whose selectivity 
is controlled solely by the input and out- 
put i.f. transformers. 

As the control's arm is turned to- 
ward ground - the maximum -selectivity 
end - the diode's conduction decreases 
and the impedance between suppressor 
and ground increases. Regeneration de- 
velops and the stage's bandwidth de- 
creases. As you continue to decrease the 
diode's bias, the stage breaks into oscil- 
lation and the potentiometer becomes 
the bfo pitch control. 

------ BFO 

Ò9 
Ì 

390PF 
6.2V C64 

16_Ì 
I 

85V 
310jfVOLTAGE ¡ } I I 

pF ` VARIABLE I 1 I I 

62K IOK 1.2V 
T DIODE 

I i i I 

I R47 L. _ I 

1K C62 iK 
180PF BFO 

.05 I 

-I 
1.5 K 10K 470111 

I 

OFF ON - I 

7,9V I \ y4.7PF ; 
,...._13F0 ------- - 

TO 3RD IF AMPL 
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Fig. 6-T echnique sim- 
ilar to that in Fig. 5 
applied to transistor 
bfo in Heath Mohican. 

1650 KC 

IST IF 
TRANS 

TIi 

6BA6 
IF AMPL 
8 BFO 

2ND 
IF TO 
TRANS D T 

II 

T.01 

10K .01 

10 f 
5(V 

1.5K 

2K I00K 

SELECTIVITY 
BFO B+ 

Fig. 7 -Diode in i.f. amplifier suppressor 
in this Hallicrafters SX -140 offers variable 
signal impedance, controlling i.f. selec- 
tivity. When impedance is great enough, 
stage oscillates, making beat frequency for 
CW reception. Diode is used so that leads 
to control pot need carry only dc. 

B+ 

LAST IF TRANS 

6CD6 
50.75 KC 
IF AMPL 

í11r 

HD6265(2) 
ANL DIODES 

ANL 

*VALUES DEPEND ON SELECTIVITY 
CONTROL SETTING 

Fig. 8 -Noise limiter in Hallicrafters SX- 
115 attenuates impulse type noise. 

Diode i.f. noise limiter 
Fig. 8 is the semiconductor version 

of the Bishop automatic noise limiter 
used in the Hallicrafters SX -115. The di- 
odes are selected for high back resis- 
tance. When the switch is closed, the 
two 0.1 -.f capacitors charge to the av- 
erage peak level of the modulated i.f. 
envelope and prevent the diodes from 
conducting. 

Impulse type noise, as from auto- 
mobile ignition systems or natural static, 
produces peaks that exceed the average 
level of the i.f. envelope. When these 
pulses reach the plate of the last i.f. 
amplifier, they override the bias on the 
diodes so they conduct and momentarily 
short -circuit the i.f. transformer's pri- 
mary, preventing the noise from reach- 
ing the detector. END 
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SCOPES: DC OR AC? 
Is a dc scope any good to you in your work? Advantages, 

disadvantages of ac and dc types with special reference to kits. 

A few 
scopes 
benches: 
1 Heath 10 -10 3 -inch dc-ac model. 
2 Eico 460 dc- wide -band scope. 
3 Knight KG-636 dc-15 mc lab scope. 
4 Fairchild 701 solid -state general -pur- 

pose lab scope. 
5 Sencore PS120 wide -band service 

scope. 

examples of the vast variety of 
for experimenters, labs, service 

VERT 
INPUT 

3 
5-20PF ® MEG 

'XI 

X IO 

.1 VI 
600V 10012 

By TOM JASKI 

WHEN A DESIGN TREND APPEARS IN COM- 
mercial instruments, the kits are usually 
not far behind. So it is with dc scopes. 
As more and more instruments featured 
a response down to dc, kit designers 
followed the lead, and are now offering 
a number of good scopes with dc re- 
sponse. You might well ask whether you 
ought to have one of these dc scopes, 
or whether your needs are better taken 
care of with an ac type, which has some 
advantages of its own. A third alterna- 
tive is the so- called "professional" type 
of oscilloscope now offered by several 
kit manufacturers. This combines some 
advantages of both types and is conse- 
quently more expensive. To help you 
make a well considered judgment, let's 
examine in some detail what their dif- 
ferences are and what needs are filled 
by each type. 

Circuit differences 
At first glance the circuits in a dc 

scope do not appear to differ very greatly 
from those in a more conventional ac 
scope, but the differences are more ex- 
tensive than meet the eye. The most 

6AB4 

40+ 3.3K 

r50V 
61µH 

100v 

important ones can be seen in the de- 
flection amplifiers. Fig. 1 is a schematic 
diagram of a typical kit scope vertical 
deflection amplifier, and Fig. 2 is a dc 
kit scope. Note that the ac amplifier (5 
cycles to 5 mc) uses blocking capacitors, 
making dc amplification impossible. The 
direct -coupled amplifier has no blocking 
capacitors, and both ac and dc signals 
will be amplified. 

For the dc amplifier, however, this 
means that small changes in plate volt- 
age will also be amplified (the plate 
voltage for V2 is the grid voltage for 
V3). As a consequence the power sup- 
ply for dc amplifiers must be better 
regulated. Thus, the second difference: 
the power supply of a dc scope is more 
critical, hence more expensive. 

It is far easier to get high gain in 
an ac amplifier, not only because of sta- 
bility, but also because the circuit con- 
figuration lends itself better to voltage 

Fig. 1- Vertical amplifier of Heath 0 -11 
scope. Note capacitance coupling (no dc 
response) and high- frequency compen- 
sation with peaking coils. 
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Fig. 2 -Heath OR -1 is a general- purpose lab scope with 

150V 

100n 

INPUT CATH FOLL 
dc coupling, no high -frequency compensation. 

VERT INPUT SW 
.I 
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4 
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7 7 22K/2W 
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-105V 

400V 

22K 
2W 
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amplification. High gain in a dc ampli- 
fier also means great sensitivity to small 
voltage changes in the power supply. 
But further. high gain means high power - 
supply voltages. As a result tubes will 
be operated at higher and higher volt- 
ages to ground, as you proceed through 
the amplifier. For example, in Fig. 2 

the cathode voltage of the final de- 
flection amplifier tubes is 95 and the 
plate voltage 400. Another such stage 
would mean that the cathode of the next 
set would have to be at least 200 volts. 
This would require separate heater wind- 
ings for these tubes to avoid high 
heater -cathode voltages. The problems 
multiply. 

So you can see why dc scope am- 
plifiers are not as likely to have high 
gain as ac amplifiers. Even the wide - 
bandwidth "professional" scopes have 
less gain on the dc position of the input 
attenuator than on the ac. This is simply 
because on the ac position another ac- 
coupled preamplifier can be added. The 
problem of gain also ties in with band- 
width. The greater the gain, the more 
difficult it is to obtain bandwidth. Hence 
many less expensive dc scopes are lim- 
ited in bandwidth. When we get into 
the "professional" types, the require- 
ments for greater bandwidth add to the 
cost of the instrument. 

The Heath OR -1 scope has approxi- 
mately the same sensitivity on dc as the 
OP -1, the professional model, but the 
latter has a bandwidth of 5 mc while 
the OR -1 drops 1 db at 200 kc. 

Many dc scopes (but not all of them 
by any means) have identical vertical 
and horizontal amplifiers. This allows 
the sweep to be slowed down to anything 
you can provide. Many of these scopes 
have an external terminal so that capaci- 
tance can be added in the sweep circuit 
to slow down the sweep. This can be 
done to some extent in ac- coupled hori- 
zontal amplifiers, but beyond the low - 
frequency limit of the amplifier, the 
sweep signal loses linearity, and the trace 
bunches up at one end of the screen. 

Since dc scopes are either expen- 
sive or else somewhat limited, why would 
anyone want to use one? There are very 
good reasons. Before answering this 
question, one additional scope charac- 
teristic must be mentioned. It is often 
ignored by prospective purchasers. This 
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INTERNAL SYNC 
-105V 

_ 

is the rise time -the time it takes the 
amplifier to rise from 10% to 90% of 
maximum deflection voltage. This is im- 
portant when displaying pulses or square 
waves. With a slow rise time, the pulse's 
or square wave's sides are sloped. If this 
is carried far enough, a square pulse 
will look like a triangular one and even- 
tually like a sine wave, more or less. 
The pulse has been "rounded off". 

Fast rise time is difficult to obtain. 
It requires that the amplifier contain a 
minimum of capacitance (which takes 
time to charge) or it must all be offset 
by inductive reactance, which stores the 
needed energy to charge the capaci- 
tances rapidly. Eventually a point is 
reached where the capacitances and in- 
ductances resonate, and that produces 
"ringing ". Some of the less expensive 

scopes for which the manufacturer 
claims both dc response and great band- 
width as well as great sensitivity have 
this unfortunate tendency to start ring- 
ing at higher frequencies. 

Selecting the proper scope 
To compare the characteristics of 

the different types of scopes mentioned, 
look in Table I. Here the specifications 
of four types are set side by side for 
comparison. 

These four groups are representa- 
tive, but there are many other types. 
Some may have bandwidths as high as 
100 mc and more. For certain types of 
development work, scopes with a band- 
width of 15 to 30 mc at least are essen- 
tial. Table II gives a brief overview of 
the types of scopes needed for certain 
classes of service and developmental 

TABLE I - GUIDE TO OSCILLOSCOPES 
TYPE I 

Ac general- 
purpose: 5 -in 

FUNCTION CRT 

Vertical 
sensitivity 70 mv pp /in 
Vertical 8 cycles to 
bandwidth 2.5 mc ±1 db 
Vertical 
rise time .08 µsec 
Horizontal 0.85 v pp /in 
sensitivity @ 1 kc 

Horizontal 1 cycle to 
bandwidth 200 kc, ±1 db 

Sweep 20 cycles to 
generator 500 kc; blanking 

TYPE II 

Dc general - 
purpose; 5 in 

CRT 

400 mv pp/in 
Dc to 200 kc 
±2 db 

TYPE III 
Dc research - 

type; 5-in 
CRT 

250 mv pp/in 
Dc to 200 kc 
±l db 

TYPE IV 

Dc professional 
5 -in 
CRT 

250 mv pp/in 
Dc to 5 mc 
±1 db 

Not specified Not specified Less than 0.1 µsec 

Same as vert. Same as vert. 

Same as vert. 

5 cycles to 
50 kc; blanking 

Same as vert. 

5 cycles to 
50 kc; blanking 

0.4 v pp /in 
Dc to 500 kc, 
±1 db 
Triggered; repeti- 
tive to 400 kc; 
Unblanking (no 
trace without sig- 
nal). Extra capac- 
itance terminal 

Z -axis 
modulation Yes No; can be added No; can be added 

No; cannot be 
added without 
complex circuit 
work 

Representa- 
tive models 

DuMont 274A 
Eico 427', '; 
430' .3 

Heath 10- 21'3; 
10 -12 
Hickok 677 
Jackson CR0 -2 

Knight KG -630' 
RCA WO-33A"; 
W0 -9IA 
Sencore P51203; 
PS127 
Simpson 466 

GENERAL NOTE: These specifications are highly generalized and should be considered only as representative. 
No attempt has been made to list details and special features; for further information, consult manufac- 
turer's data. Several of the scopes listed here fit in more than one category; some should perhaps be entered 
between two columns rather than In one. This is only a guide! 
NOTES: 'Available as kit. 2Has dc response. 3Has 3 -inch CRT. 4Response to 15 mc. 

Eico 460' 
Heath 10 -103 
Precision /Paco 
S55' 

DuMont 350, 701 
Heath OR -1' 
Hewlett- Packard 
130A 
Tektronix 503 

Heath OP -1 

Knight KG -2000 
Knight KG -6364 
Simpson 2610 
Tektronix 310A, 
316, 321 
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TABLE II - SCOPE TYPES NEEDED FOR DIFFERENT KINDS OF WORK 
WORK I II III IV Other 
TV service X (x) 
Radio service X (x) 
Marine and mobile radio service X (x) 
Automotive (tuning) X X (x) 
General audio service X X (x) 
Electronic organ service x X (x) 
Hobby type experimentation 
Audio development 

x 

x 

X 

X 

(x) 

Broadcast and higher freq. exper x X X 
Industrial electronics service x X X 
Instrument calibration and service x X X 
Medical electronics service 
Computer readout 

X 

x X 
X 

Computer development x X X 
Transistor circuit development X X X X 
Waveform analysis (dc insignificant) X X 
Waveform analysis (dc insignificant) X X X X 
Pulse circuits development X x x X 

"Other" scopes are those with exceptional response, such as Tektronix models. 
x -may require this type scope depending on work demands. 

(x) -can be done by, but does not usually need this type. 

work. The first four columns represent 
the scopes in Table I; the last column, 
labeled "other ", refers to scope qualifi- 
cations not available in the four types - 
principally greater bandwidth. Table II 
is not a hard -and -fast categorization; it 
is intended only as a guide to the scope 
usually needed to do the particular kind 
of work. 

Note that in Table II several of the 
work classifications are carried out with 
several types of scopes. This is because 
the work varies in quality within its 
classifications. Thus transistor develop- 
ment work may well be handled by a 
simple scope with dc response, but some 
transistor development (for example, 

vw 

11W 

a 

IYW JVIß 

r' 
MN JYW 

b 

Jw 

MAP 

,M& 

Fig. 3 -Three common things you can't 
do with an ac- coupled scope. (a) A se- 
ries of telephone dial pulses can take 
about one second. Extremely low -fre- 
quency sweep would be distorted com- 
pletely by ac horizontal amplifier. In (b), 
train of pulses is timed with 60 -cycle 
ac riding on tops and bottoms. Exactly 3 
complete cycles per pulse shows pulse 
duration to be 1/20 second. In (c), relay 
operation is timed 20 -cycle square wave. 
Total duration: 16 cycles -or 4/ sec. 
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some Hewlett- Packard and 

high -speed switching circuits) needs 
scope response beyond that of kit types. 

The answer to the question "What 
does this influx of dc scopes mean to 
the experimenter ?" is not a simple one. 
The main advantage of dc scopes is that 
they can be used to display the do -com- 
ponent- containing waveform more accu- 
rately, and in transistor work this is 
almost essential. The dc response is 
equally important to the industrial tech- 
nician. The pulses from a telephone or 
control dial shown in Figs. 3 -a and 3 -b 
could not have been displayed with the 
usual ac scope. The speed of the sweep 
had to be slowed down to over 1 second 
across the face of the tube, or over 200 
msec per cm. No ac- coupled scope am- 
plifier would remain linear at that rate. 
Similarly, the timing test of a relay, as 
shown in Fig. 3 -c, could not have been 
made accurately with an ac scope. 

A dc scope forms a sensitive, high - 
impedance null detector for do bridge 
circuits. A dc scope with identical ver- 
tical and horizontal amplifiers is ideal 
for low- frequency phase measurements 
and for the display of characteristic 
curves of tubes and transistors. 

Characteristic curves of thermistors 
and other slow industrial devices can be 
displayed only on a dc scope. A long 
list of jobs for dc scopes cannot be filled 
by ac- coupled types, and a much shorter 
list of work requires the high- frequency 
response and the generally greater sensi- 
tivity of ac scopes. The sensitivity is 
something that can be modified with an 
auxiliary amplifier. 

Consider carefully the work you 
anticipate doing. If you cannot predict 
with some accuracy what the work will 
demand, and have the funds available, 
your best bet will be the professional 
type. If portability is important and 
frequency response is not, get a small 
3 -inch type. If TV repair is your bread 
and butter, you have little choice: you 
need the 5 -mc bandwidth. Only you 
can decide. END 

TRANSISTORIZED VIBRATOR ELIMINATOR 

VI -TRAN ELIMINATES VIBRATOR HASH 

INCREASES EFFICIENCY 

The new Vi -Tran is a solid state vibrator elim- 
inator for mobile units using mechanical vibra- 
tors. It has a high efficiency rating, conserves 
power, boosts output, eliminates noise, and 
costs only $5.95. No tools required to install 
it; the Vi -Tran just plugs in. 

The Vi -Tran is superbly engineered and 
thoroughly field tested. Oscillates as low as 5 
volts; environmental test: -50 °F. to +180 °F. 
Power is maximum as authorized by FCC. 

Two models are available: 

VE -194 P (vibrator pin #1 pos.) 
VE -195 N (vibrator pin #1 neg.) 

In a dustfree aluminum case. Blister with com- 
plete installation instructions on card. Now at 
your local parts jobber or dealer. Or write: 

TirWiriff 
I.E.H. Mfg. Co., Inc. 

102 Prince St., New York, N.Y. 10012 
(212) OR 7 -1881 - TWX 212-867-7990 

Subsidiary of Industrial Electrcnic Hardware Corp. 
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13 Heathkit Values... See the other 

T. t i 

-- 

1 93 Yt 91 
m96 

RJR 111210i 16 191 

$1 
L 
_ / 9 9 5 Deluxe 

AM /FM /FM 
All- Transistor 

Stereo Tuner, AJ-43C 

Up to the minute AM, beautifully quiet FM, thrilling, natural FM 
stereo ... all reproduced in the exciting new dimension of "tran- 
sistor sound." Features 25 transistor, 9 -diode circuitry, automatic 
switching to stereo, AFC, filtered outputs for direct, beat -free 
stereo recording, and new walnut cabinet styling. 19 lbs. 

$19500 
All- Transistor AM /FM /FM 
Stereo Receiver, AR -13A 

Just add 2 speakers for a complete stereo system! 46 transistor, 17 
diode circuit for cool, instant operation, plus the quick, uncom- 
promising beauty of "transistor sound." Compact, yet houses two 
20 -watt power amplifiers (33 watts each, IHF music power), two 
preamplifiers, and wide -band AM /FM /FM Stereo. Attractive 
new "low- silhouette" walnut cabinet styling. 34 lbs. 

Deluxe 21" All- Channel Hi -Fi Color TV, GR -53A ... $399.00 
Compares to sets costing up to $200 more! Only color TV you can build 
yourself, only color TV you can adjust & maintain yourself with exclu- 
sive "built -in service center," only color TV you can install 3 ways . . . 

wall, custom cabinet, or either of Heath factory -built cabinets. Tunes 
all channels, 2 thru 83, to bring you 21" of true -to -life color and black 
& white pictures, plus hi -fi sound. Features 24,000 volt regulated picture 
power; deluxe Standard -Kollsman VHF tuner with push -to -tune fine 
tuning & new transistor UHF tuner; 26 tube, 8 -diode circuit. All critical 
assemblies prebuilt & aligned ... goes from parts to picture in just 25 
hours. GR -53A, chassis, tubes, VHF & UHF tuners, mount. kit, speaker, 
127 lbs... $399.00 GRA -53 -7, deluxe walnut cabinet, 85 lbs... $115.00 
GRA -53 -6, economy walnut- finished cabinet, 52 lbs $49.00 

$1 
49 

95 
Matching Deluxe All- Transistor 
70 -Watt Stereo Amplifier, AA -21C 

Enjoy the quick, unmodified response of each instrument with 
its characteristic sound realistically reproduced. No compro- 
mising! Enjoy 100 watts IHF music power at ± 1 db from 13 to 
25,000 cps. Enjoy cool, instant operation from its 26 transistor, 
10 diode circuitry. Unusual value. 29 lbs. 

New! Deluxe Heathkit /Thomas 
"Coronado" All- Transistor Organ, CD- 983 ... $849.00 
No extras to buy! Easy to build & play! Saves up to $400! Every organ 
feature you've ever dreamed of ... 17 true organ voices; 28 -notes of 
chimes; built -in Leslie, plus 2 -unit main speaker systems; 13 -note heel 
& toe pedalboard, C thru C; two full -size 44 -note keyboards; attack, 
sustain & repeat percussion -the only organ with all 3; stereo chorus 
control for exciting "stereo" effects; reverb; 5 -year warranty on tran- 
sistor tone generators; 75 -watt EIA peak music power amplifier; and 
hand -crafted, hand -rubbed, full- bodied walnut- finished cabinet & match- 
ing bench. Hear it yourself !-Send 50c for demonstration record GDA- 
983-2, 7 ", 331/3 rpm. 242 lbs. 

GR 64 

$3995 
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SB 300 

$2ó5°° 

GR-53A 

$399°° 
(less cabinet) 

I` 

GD-983 

$8490° 

New! Heathkit 
4 -Band Shortwave Listener's Radio, GR -64... $39.95 
Covers 550 kc to 30 me in 4 bands to bring you international, 
ham, weather, marine, Voice of America, and AM broadcasts. 
Features built -in 5" speaker; lighted bandspread tuning dial, rela- 
tive signal strength indicator, and 7" slide -rule dial; 4 -tube super - 
het circuit plus 2 rectifiers; simple circuit board construction; 
"low -boy" cabinet. 13 lbs., 

Deluxe SSB Amateur Radio Receiver, SB -300 ... $265.00 
Covers 80 through 10 meters with all crystals furnished, plus pro- 
vision for VHF converters. 1 kc dial calibrations -100 kc per dial 
revolution. Crystal -controlled front -end for same tuning rate on 
all bands. Prebuilt Linear Master Oscillator. Matching transmitter 
and KW linear amplifier also available. Less speaker. 22 lbs. 
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237 in gour FREE Heathkif® Catalog! 
. World's Largest Selling Vacuum Tube Voltmeter, IM -11 $24.95 

A versatile performer anywhere in electronics! Boasts single AC /Ohms/ 
DC probe; 7 AC, 7 DC, & 7 Ohms ranges; easy -to -read 41 " 200 UA 
meter; 1% precision resistors for high accuracy; and an extended low 
frequency response of ± 1 db from 25 cps to 1 mc. Functions include 
AC volts (RMS), AC volts (peak -to- peak), DC volts, resistance & db 
measurements. Simple circuit board assembly. 5 lbs. 
Assembled IMW -11 $39.95 

IM-11 

$2495 

IG-112 

$9900 

GDP -134 

$3495 

GD-973 

$, 750 

r 

G W-31 

$1995 

Deluxe "Service Bench" Vacuum Tube Voltmeter, IM -13 $32.95 
Measures AC volts (RMS), DC volts, resistance & db. Separate 1.5 & 5 
volt AC scales for high accuracy; "gimbal" mounting bracket for easy 
bench, shelf or wall mounting; meter tilts to any angle for best viewing; 
smoother vernier action zero & ohms adjust controls; large, easy -to -read 
6" 200 UA meter; and single AC /Ohms /DC test probe. 7 lbs. 
Assembled IMW -13 $49.95 

New! Heathkit FM Stereo Generator, IG -112 ... $99.00 
Produces all signals required for trouble -shooting & alignment of multi- 
plex adapters, FM tuners & receivers. Generates mono FM or composite 
stereo FM signals. Switch selection of 400 cps, 1000 cps, 5000 cps, 19 kc, 
38 kc, plus 65 kc or 67 kc SCA test signals for complete alignment 
capability. Simple to assemble & use. 10 lbs. 

New! Heathkit /NELI Transistor Ignition Kit, GDP -134 ... Only $34.95 
Save $35! Features 4- transistor, zener -diode protected circuitry; built -in 
conversion plug for switching to conventional ignition. Operates on 6 or 
12 v. DC pos. or neg. ground system -installs easily on all cars, foreign 
& domestic. Completely sealed against moisture, corrosion, etc. Simple 
to assemble & install ... all parts included. 7 lbs. 

New! Motor Speed Control, GD -973 ... $17.50 
Reduces power tool speed without loss of operating efficiency. Ideal 
for use with drills, saws, mixers ... any power tool with a universal 
AC -DC motor rating of 10 amperes or less. Prolongs life of drill bits, 
blades and other attachments. Features Silicon Controlled Rectifier with 
feedback circuit that slows motor, yet maintains high torque power! 
Adjustable speed control lets you dial desired motor speed. 3 lbs. 

Low Cost 4- Transistor "Walkie- Talkie," 
GW -31 ... $19.95 ea. 
Only $35 a pair! Operates 1/4 mile and more; 
crystal -controlled transmitter; superregenera- 
tive receiver; 75 hour life on 9 -volt battery (not 
included). No license, forms, tests or age 
limit. Crystals for 1 channel (specify). 2 lbs. 

... Buy Now -Use This Order Blank ... 
HEATH COMPANY, Dept. 20 -2, Benton Harbor, Michigan 49023 
In Conada: Daystrom, Ltd., Cooksville, Ontario 

Please send FREE 1965 Heathkit Catalog. 

SHIP VIA: 

Parcel Post 

Express Collect 

Freight 

20% Included, C.O.D. Nome 

Best Way 
Address 

Model Description Weight Price 

(Please Print) 

Free... 
108 colorful pages packed with over 

250 Heathkitsl Over 250 ways to have 
fun & save up to 50% by doing the 
easy assembly yourself! Use coupon 
opposite & send for your free 1965 
Heathkit catalog nowt 

City State Zip 
All prices & specifications subject to change without notice. CL -203 L 
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University' 
reduces 
everything 

but the 
sound! 

REVOLUTIONARY 
NEW UNIVERSITY 
SHORT HORN & 

ID -75 DRIVER 
-75 -WATT SYSTEM, 

ONLY 10" DEEP! 

It's happened to you. Half- 
way through a new installa- 
tion, you're in trouble. Client 
wants plenty of power, but 
space is tight. Here's the so- 
lution -the ultra -compact, su- 
per- efficient, Model SH Short 
Horn. Use it with the new ID- 
75 driver -or with any Uni- 
versity driver. It will provide 
maximum power conversion 
and clean, intelligible, High 
'A' (high audibility) sound, 
comparable only to costlier 
and larger systems! And, with 
the ID -75 driver you'll over- 
come the toughest ambient 
noise problem! So efficient, 
it makes any amplifier more 
powerful. 

So rugged, you can use it 
anywhere -in P.A. installa- 
tions and special applications 
such as fire and police vehi- 
cles or ship -board use as a 

fog horn. Whatever the need, 
look to University to fill it. 
And remember, University's 
exclusive five -year warranty is 
your guarantee of unexcelled 
performance and reliability! 

UNIVERSITY® 
A DIVISION OF (INGTfMCO.VOUGHT. INC. 

Desk RE -2S, 9500 W. Reno, Okla. City, Okla. 
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AUDIO EQUIPMENT REPORT 

Dynatuner Stereomatic 
Multiplex Model FM -3 

THE SIMPLE FRONT PANEL OF THE DYNA- 

tuner is both attractive and easily under- 
stood. The three plainly labeled controls 
-volume, power and tuning -are so 
designed and placed as to be almost 
self -explanatory, although the unmarked 
stereo defeat switch (operated by pull- 
ing out the volume control) may cause 
some initial confusion. 

This switch, a new addition to the 
Dynatuner, allows both channels to be 
paralleled for monophonic recording of 
stereo programs or to lessen noise from 
signals giving spurious stereo indica- 
tions. Such spurious signals, which 
would normally trigger the automatic 
multiplex circuitry, include stations still 
broadcasting background music on the 
older 32.5 -kc subcarrier, or those neg- 
lecting to shut off their 19 -kc pilot sig- 
nal when switching from stereo to mono 
operation. In the mono position, this 
switch also reduces background -music 
interference on very weak stations. 
(Conversion switches are available from 
Dyna or its service centers for older 
FM -3 tuners.) 

The tuning dial, a rear -illuminated 
planetary type, is accurately calibrated 
but must be read against the intersec- 
tion of two facets of the front panel's 
plastic insert. This intersection is a 
poorly defined line, and there is a great 
deal of parallax error when the tuner is 
not at eye level. 

The eye tube, on the other hand, 
SPECIFICATIONS 

(All specifications are the manufacturers, 
Dynaco, Inc., 3912 Powelton Ave., Philadelphia, 
Pa. 19104.) 
Based on 111F Standard r -100: 
Usable sensitivity: 4µv for total noise & dis- 

tortion 30 db below 100% modulation 
Signal -to -noise ratio: 70 db at 100% modulation 
Harmonic distortion: less than 0.25% at 100% 

modulation 
Drift: less than .03% 
Frequency response: i-0.5 db 10 cycles to 15 kc 
Capture ratio: 5 db 
Selectivity: 54 db 
Audio hum: 73 db below 1 volt output 
AM suppression: greater than 63 db 
Additional Specifications: 
IM distortion: less than 0.5% from 10 to 100,000 

µv at 100% modulation 
Audio output: 2 volts at 100% modulation 
Output impedance: less than 5,000 ohms 
Discriminator peak -to -peak separation: greater 

than 900 kc 
Antenna input: 300 ohms balanced or 75 ohms 

unbalanced 
Dial calibration accuracy: 0.2% 
Power consumption: 55 watts 
Stereo separation: 30 db 

is one of the clearest tuning indicators 
I have seen. According to the manufac- 
turer it will indicate signals as weak as 
1 microvolt, and will close to its maxi- 
mum for signals of 20 µv or greater, 
though it will not overlap no matter how 
strong the signal. In practice, the eye 
always indicated a single point of tun- 
ing for every station, without "flat 
spots ", and often gave clear indications 
for stations too weak to be more than 
barely audible above the noise level. 
The tuning point seemed always to coin- 
cide with the point of minimum distor- 
tion. 

The stereo indicator consists of an 
illuminated plate lettered STEREO, which 
glows softly at all times but lights un- 
equivocally for multiplex broadcasts. 
While noise may make it flicker, these 
spurious indications occur only between 
channels where they cause no confusion. 

The volume control operated 
smoothly, both channels tracking ac- 
curately. In conjunction with the 
switched ac outlet on the rear panel, 
this control allows the Dynatuner to be 
used with any basic power amplifier 
and speakers as a complete FM receiver 
system. 

Afc is not included -or required. 
The Dynatuner showed no signs of drift. 
The omission of afc not only simplifies 
the tuner's operation, but lowers its 
distortion. 

While absolute sensitivity is not as 
great as that of some competing tuners, 
usable sensitivity -due to the FM -3's 
low distortion and good noise rejection 
-is excellent. With no antenna, 9 sta- 
tions could be received in downtown 
New York, and 20 or more could al- 
ways be picked up with only the ribbon 
dipole supplied. It also picked up the 
sound from television channel 6, some 
80 air miles away (WFIL -TV, Phila- 
delphia), at an indicated 87.7 mc. While 
the reception without antenna indicates 
that shielding is less thorough than on 
some more expensive tuners, this caused 
me no problems whatsoever. 

The instruction manual covers all 
details of operation, including very 
thorough troubleshooting procedures, 
and instructions on home alignment. 
By changing a few connections, the tun- 
ing eye may be used in the absence of 
a dc vtvm for alignment, and perform- 
ance after home alignment is only neg- 
ligibly inferior to results from using 
instruments. 

The circuitry of the tuner itself 
hasn't changed much from the Dyna 
FM -1 discussed in R -E for May, 1962. 
It uses a cathode -coupled rf stage which, 
though slightly inferior in noise figure 
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to cascode circuits, has better image re- 
jection. This is followed by an oscilla- 
tor -mixer stage, four i.f. amplifiers, a 
balanced- bridge discriminator, feedback 
audio amplifier, multiplex decoder and 
twin (stereo) audio output stages whose 
low- impedance, feedback plate -follower 
configuration allows output cables up to 
25 feet long to be used. 

The Dynatuner is compact, attrac- 
tive, easy to operate and pleasant to 
listen to. At $109.95, the kit is worth 
consideration, not only for the audio- 
phile with a modest budget, but for any- 
one who likes an excellent tuner without 
frills. Ivan Berger 

The Lahti U -2 
Speaker System 

AN AUDIO ENGINEER I SPOKE TO, LONG 
before I ever heard the Lahti speaker, 
told me he considered it one of the few 
real advances in speaker design in the 
past many years. That, along with the 
Lahti's small size and the rather un- 
usual endorsement granted it by the 
McIntosh Co. -using it publicly with 
its amplifiers at the 1963 and '64 N. Y. 
Hi -Fi Music Shows- suggested that this 
might be a speaker worth hearing. 

Before I say anything else, I must 
make clear just how small this speaker 
really is. Probably the closest simile is 
to ask you to picture two ordinary shoe - 
boxes, stacked, lids up, one atop the 
other. Add another 2 inches of depth, 
and that's about it. Far smaller than any 
of the "bookshelf' genre. 

It sounds astonishingly good. True, 
the bass is not as full as it is from larger 
speakers. No one is getting or giving 
anything for nothing. But, in marked 
contrast to other small speakers -espe- 
cially the "slim" ones -the sound is so 
full and well balanced and free of card- 
board -box coloration that one soon for- 
gets the size. It becomes unnecessary 
after a while to make apologetic remarks 
like "pretty good, considering . . ." 

There is no mystery about the 
Lahti U -2. Its design is sensible, and as 
nearly scientific as a speaker design can 
be. A patent (No. 3,135,349) has been 
granted on the system. The two out- 
standing features of the U -2 -its small 
size, large sound, and its high- frequency 
dispersion- result from one thing: the 
woofer cone is front -loaded by an aper- 
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ture shaped exponentially but placed 
"backward" in front of the speaker. 
That is, the mouth (wide part) of the 
shallow "horn" is at the speaker, and 
the throat opens into the room. The 
shape is claimed to equalize front and 
back loading, and reduce resonances 
normally present in a front -loading 
chamber, which give the speaker a boxy 
sound. 

The high- frequency improvement, 
I gather, came about accidentally, as a 
byproduct. The reason for it is a sort of 
acoustical diffraction that occurs at the 
sharp edge of the front -loading port. It 
is well known among acousticists that a 
small sound source has greater disper- 
sion than a large one. The narrow port 
apparently has the effect of a small vir- 
tual source. 

So, far from sounding like a "point 
source" of sound, the Lahti U -2's give 
a remarkable illusion of spaciousness - 
particularly when two are used together 
for stereo. 

SPECIFICATIONS 
(AH specifications are the manufacturer's, 

Lahti of Ann Arbor, 516 E. Liberty St., Ann 
Arbor, Mich. 48108.) 
Measured response (anechoic chamber): 90 to 

12,000 cycles, ±6 db. Typical room response 
(depending on room size and speaker place- 
ment) 65 to 12,000 cycles 

Power rating: 10 watts continuous program 
material 

Impedance: 8 ohms, nominal 
Speakers: 8 -inch woofer, 3 -inch cone tweeter. 

Crossover at 3 kc 
Polar response: Uniform í-21/Z db to 5 kc into 

60° solid angle 
Construction: sealed, 3/4 -inch chipboard with 

optional walnut veneer 
Size: 91/4 x 113/4 x 73/4 inches 
Weight: 12 lb 
Price: $29.95 unfinished chipboard; $39.95 

oiled walnut veneer over chipboard 

Harmonic distortion at frequencies 
below 100 cycles is unusually low for 
such a small and relatively inexpensive 
speaker. 

I won't say anything extravagant 
and suggest you throw away your Klip- 
schorns and AR -3's and Legatos. But 
if you need a speaker or two for a small 
system you will use for listening to mu- 
sic (and not to the Indianapolis 500), 
you'll have to look far before you find 
anything as good for the price -or even 
considerably more. -Peter E. Sutheim 

University 
reduces 
everything 

but sound 
and coverage! 

REVOLUTIONARY 
NEW UNIVERSITY 

DUAL HORN & 
ID -75 DRIVER 

-150 -WATT SYSTEM, 
ONLY 17" DEEP! 

The new Model DH is 
another unique technical ad- 
vance from University. The 
most efficient ultra -compact 
dual short-horn made -engi- 
neered to "punch" through 
the noisiest environments - 
provides absolute and uni- 
form intelligibility over a wide 
area -and it's only 13%" 
deep! 

Use the High 'A' Model DH 
with any University driver - 
you'll enjoy maximum power 
conversion with any amplifier. 
(lt can actually reduce your 
amplifier requirements by 
several, money- saving watts!) 
Use it with a pair of ID -75 
drivers - you'll have a 150 - 
watt package taking up less 
space than any other ex- 
treme -power combination 
available today! 

Rugged, too. Use it any - 
where-on land, sea or in the 
air. University's exclusive 
five -year warranty is your 
guarantee of unexcelled per- 
formance and reliability. 

Write for complete details. 
Desk RE -25, 9500 W. Reno, 
Oklahoma City, Oklahoma. 

UNIVERSITY. 
A DIVISION OF LING 7EMCO.V000Nr. INC. 

9500 West Reno, Oklahoma City, Okla. 
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No matter what job you have today 
CIE can help you move ahead 

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

ORadio -TV Servicemen: Boost your business fast. 
Get your Commercial FCC License and service mobile radios 
used by police and fire departments, taxi and truck fleets .. 
also maintain marine electronics, broadcast station equipment, 
CB, etc. CIEs First Class FCC License program is the quick 
risk -free way to prepare for the tough FCC exam. Switching 
to a job in industry? With our comprehensive Electronics 
Technology program under your belt ... you're a cinch to 
get just the one you want. 

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

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

®Military Electronic Specialists: Staying in 
... or getting out, CIE's Electronics Technology program will 
help nail down your next promotion ... or land that first 
high -paying job in civilian life. You'll learn new electronic 
principles ... know how to apply them for troubleshooting 
all types of electronic equipment. 

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

©Ambitious Men ... anywhere: Electronics 
is the world's fastest -growing industry ... a 17 billion dollar 
business that's grown 400% in the last 10 years. Right now 
there are thousands of good steady jobs just waiting for 
trained men. CIE's Electronics Technology program provides 

complete understanding of electronics theory and funda- 
mentals ... prepares you for the First Class Commercial 
FCC License. Whether you're in Electronics now . .. or just 
thinking about changing to this exciting career field; whether 
you work in industry, business, government, or the military 
... this is the program for you. 

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

An FCC license ... or your money back. All CIE Programs 
(except Industrial Electronics and Advanced Engineering) are 
backed by our famous Commercial FCC License Warranty: 
"If you fail the FCC exam for the License specified after completing 
your program . all tuition will he refunded." Compare this to any 
other FCC License offer. You'll see it's about as close to a sure 
thing as you'll ever find! 

CIE's "AUTO- PROGRAMMED" method helps you learn faster 
and better. Cleveland Institute uses the new programmed learning 
approach. This "Auto- Programmed" method presents facts and 
concepts in small, easy -to- understand bits ... reinforces 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. 

Free nationwide job placement service ... for life, for every 
CIE graduate. Every 60 days ... while you're a student and after 
graduation CIE will send you an up -to -date list of many high - 
paying job opportunities with top companies across the country. 
We'll also provide you with 200 professionally -prepared resumes 
to help you land the job you want! 

Thirty years of experience ... highly qualified instructors ... 
accredited. Since 1934, Electronics home study has been Cleveland 
Institute's only business. Our instructors are experts in electronics 
and are currently training some 15,500 students. We are accredited 
by the Accrediting Commission of the National Home Study 
Council. This Commission has been approved by the U. S. Office 
of Education as a "nationally recognized accrediting agency" 
under the terns of Public Laws 82 -550 and 85 -864. 

Now is the time 
to make your move in Electronics 

Mail Reply Card Today 

Cleveland Institute of Electronics 
FEBRUARY, 1965 

Dept. RE-1B 1776 East 17th Street Cleveland, Ohio 44114 
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new SAMS BOOKS 

Understanding Electronic Circuits 
by Farl J. Waters. A down -to -earth explanation of 
all the basic circuits used in most electronic equip- 
ment. Begins with basic principles applicable to all 
circuits, then describes the use and operating prin- 
ciples of amplifiers, oscillators, modulators, fre- 
quency mixers, frequency converters, limiters, de- 
tectors, FM discriminators, rectifying power 
supplies, pulse generators, volume controls, and 
automatic frequency controls. Written so clearly it 
takes the "mystery" out of understanding elec- 
tronic circuits. Supported by many helpful illus- 
trations. 160 pages; 6;6 x 8%". 
Order UEW -1, only í295 

Understanding Electronic Components. An 
ideal companion volume to the above book, by the 
same author. 160 pages; 53.¡j x 8ÿi". 
Order UEC -1, only $2.95 

Acoustical Tests & Measurements 
by Don Davis. Provides a solid understanding of the 
entire subject of acoustical measurements; based on 
actual field test work, using commercial equipment. 
Contains practical, time -saving solutions to actual 
problems encountered in the field; minimum math 
required for understanding. The author is an expert 
in this field, and an authority on auditorium acous- 
tics. An invaluable book for phone company special 
service engineers, plant maintenance engineers, 
communications engineers, noise control specialists, 
architectural engineers, broadcast engineers and 
technicians, hi -fi fans and students.192 pages. 

95 5ÿ§ a 8ÿ § ". Order ADS -1, (softbound), only 4 
Order ADH -1, (hardbound), only $6.95 

Amateur Radio Mobile Handbook 
by Cliarles Caringella. Complete coverage of this 
increasingly popular ham activity; information both 
for the "old- timer" and the newcomer to mobile 
radio. Explains the design differences peculiar to 
battery -operated mobile equipment; explains cir- 
cuitry and construction of commercially built 
equipment for HF -VHF ham bands. Tells you how 
to build mobile transmitters, transceivers, con- 
verters, modulators, etc.; gives full details on dyne- 
motors, vibrator supplies, transistorized DC -DC 
power units, mobile -type mikes, antennas, etc.; 
discusses elimination of ignition noise and other 
interference. Complete and authoritative. corm 
160 pages; 5ÿíj x 8W. Order AMH -1, only '4" 

The Elements 
by Samuel Ruben. A quick -reference single- volume 
compilation of available information covering the 
103 accepted elements. Invaluable to students, lab 
technicians, engineers and anyone interested in the 
properties of the elements. Gives the following con- 
stants where applicable: Atomic number and weight, 
natural occurring isotopes, density, melting and 
boiling points, latent heat of fusion, specific heat, 
coefficient of lineal thermal expansion, thermal con- 
ductivity, electrical resistivity, ionization poten- 
tial, electron work function, oxidation potential, 
chemical valence, electrochemical valence, ionic 
radius, valence -electron potential, electronic con- 
figuration, valence electron, crystal form. Includes 
periodic table of the elements arranged according 
to Atomic Number Z and columnal relation to the 
inert gases. 112 pages; 53. x 8ÿS ". 
Order TER -1, only f95 

Chain Saw Service Manual 
Includes servicing diagrams and data for the fol- 
lowing chain saw brands: Bolens, Canadien, Clinton, 
Cobra, Comet, David Bradley, Eclipse, Hoe, Hoffco, 
Romelite, Indian, Lancaster, Lombard, Mall, 
McCullough, Mono, Partner, Pioneer, Poulan, 
Power Products, Remington, Root, Sears, Solo, 
Tecumseh, West Bend and Wright. Special section 
describes general operating principles and basic 
service fundamentals applying to all chain saw 
motors. A special Sams service manual prepared to 
meet the increasing demand for information on this 
subject. 176 pages; 8ÿ6 x 11 "- 
Order CSM -1, only f'I 

HOWARD W. SAMS 8 CO., INC. 
Order from your Sams Distributor today, or mail 
to Howard W. Sams & Co., Inc., Dept. RE -2 
4300 W. 62nd Street, Indianapolis, Ind. 46206 
Send me the following books: 

liEW -1 ADS -1 AMH -1 CSM -1 

UEC -1 ADH -1 TER -1 

s enclosed. 
Send FREE Sams Booklist 

Name 

Address 

City State Zip 

My Distributor is 

moo IN CANADA; A. C. Simmonds,8 Sons, Ltd., Toronto 7 mi ss r. 
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test equipment reports 

International crystal 
Kit voltmeter AOC -VMK -1 

INTERNATIONAL CRYSTAL CO. OF OKLA- 

homa City, known for its crystals and 
its "AOC" (Add -On Circuits) devices, 
has come up with a "prefab" voltmeter 
in kit form, the AOC- VMK -1. In a 

metal case only 3 inches square by 21 

deep, this compact instrument reads 
ac and dc voltages and dc milliamperes. 
Dc voltage scales of 15, 100 and 500 
and ac scales of 35 and 250 volts, plus 
a 100 -ma dc scale make this a very use- 
ful instrument for the technician or ex- 
perimenter. The price, too, is attractive: 
only $7.95, in kit form. 

A novel "edgewise" meter, 1 by 
2 inches, is used. A 1 -ma movement 
gives the meter an overall sensitivity of 
1,000 ohms per volt. Pin jacks of five 
different colors identify the ranges, and 
a slide switch on the side of the case is 
used to change from volts to ma. An 
extension of the side protects the face 
of the meter. 

The meter has a single scale: 0-1 
in two -tenths (0.2, 0.4, 0.6, 0.8 and 1). 
This looked pretty awkward to me at 
first, since it needs a bit of mental 
mathematics. After using it on several 
jobs, it turned out to be surprisingly 
easy. We're used to mental multipliers 
on voltmeter and ohmmeter scales. For 
example, on the 15 -volt scale, a reading 
of 0.6 means (mentally) "60% of 15 is 
6 X 15 which is 90, so this is 9 volts." 
Much easier to do than to describe! 

Recessed male pin jacks are used, 
with flat contacts like those in automo- 
tive electrical connections nowadays. No 
contact troubles should come up. I 
didn't like the test leads, but, if you 
concur, you can just make up your own 
from test -lead wire, with a test prod on 
the positive lead and an alligator clip 
on the negative. (I'm a great believer in 
clips on negative leads; leaves one hand 
free!) 

This should be a very nice little 
"general- purpose" meter; in the shop, 

for such jobs as measuring car battery 
voltages, ac line voltage, etc., freeing 
the more delicate shop vom for other 
work. For experimenters and beginners, 
the VMK -1 will provide all the neces- 
sary electrical measuring equipment for 
a good while. Its 10% accuracy is quite 
all right for this kind of work. Jack 
Darr 

Hickok Model 662 
Installer's Color TV 

Generator 
IN DEVELOPING A MORE ECONOMICAL 
color generator, Hickok engineers have 
made some interesting departures from 
the current crop of generators on the 
market. The 662 produces more dots and 
a finer crosshatch (about 23 vertical lines 
and 18 horizontal lines as compared to 
10 vertical and 14 horizontal of many 
crystal -controlled generators) . 

Color output is taken from one 
source alone, a 3.579545 -mc crystal os- 
cillator (the same frequency as the col- 
or burst) cleverly arranged to modulate 
the incoming TV signal from any sta- 
tion. This oscillator not only provides a 
color burst but a color reference bar as 
well to help in adjusting the set's color 
oscillator and phase. 

The 662 uses a CRT adapter sock- 
et which connects between the set and 
the color tube. Two other leads connect 
to the antenna terminals, one other lead 
goes to ground, another is wrapped 
(three or four turns) around the "hot" 
lead of the yoke. This last one intro- 
duces sync voltage into the generator 
for locking in the dots or crosshatch. 

The circuit 
The pulse from the yoke lead is 

coupled to a diode that clips and limits 
the pulses. The leveled pulse is then 
coupled to the sync splitter, where it is 
both clipped and amplified. A negative - 
going pulse appears at the plate and a 
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1/2 I2AT7 
3.56 MC OSC 

3.579545MC 
XTAL I.5-7PF 

150K 

27PF 

150K 

10047 

33011 

5PF 
RFC R 

33011 

150V 

DI. 
INCOMING 

15PF TV SIG 

IK i22K RFC 

D2 

6.3VAC 

positive -going one at the cathode. The 
plate pulse triggers a unijunction tran- 
sistor 130 -cycle relaxation oscillator. 

The negative -going pulse from the 
transistor is clipped and amplified, then 
coupled to an inverter where it is in- 
verted and again clipped and amplified. 
This approximately 40 -volt pulse is fed 
to the cathode of the color CRT. This is 
the horizontal bar pulse. 

The vertical bar is derived when 
the sync pulse from the cathode of the 
sync splitter drives a ringing coil tuned 
to 441 kc. The ringing coil is excited 
into damped oscillations, which are am- 
plified, shaped and fed to the CRT also. 
Since the 441 -kc ringing oscillator is 
synchronized with the pulses taken from 
the yoke lead, the vertical bars will be 
stable. 

The 662 produces dots by allowing 
the horizontal and vertical bar oscilla- 
tors to work as before, except that by 
clamping, gating and biasing, signals are 
not seen on the screen except at the 
junctions of the lines. 

The diagram shows the 3.579545 - 
mc oscillator and modulator -gating cir- 
cuit. A portion of the oscillator signal is 
fed through C to diode D1. The rf ca- 
ble from the generator is connected to 
the set's antenna terminals -the set's 
antenna must not be disconnected. The 
TV station carrier received by the an- 
tenna is also coupled to D1, where it is 
modulated by the 3.579545 -mc signal 
of the crystal oscillator in the 662. The 
resultant signal is fed back along the 
same path to the antenna terminals of 
the set and is interpreted by the TV re- 
ceiver as a standard TV signal modulat- 
ed with a 3.58 -mc color subcarrier. Since 
this subcarrier signal is continuous (not 
just a burst) it will act as a color burst 
signal and also produce a yellowish -green 
signal on the color CRT if the receiver 
is operating normally. 

The 60 -cycle ac from the heater 
supply is rectified by D2 and produces 
positive pulses. These are applied to D1 
through R to gate off D1 once every 
1/60 second, making the color signal ap- 
pear during half of the vertical field. 

Slide switches can be used to cut 
off the color guns individually by reduc- 
ing the normal positive bias on the CRT 
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grids, but, in addition, three 4- megohm 
intensity controls make it possible to ad- 
just each gun for desired brightness. 

A switch marked RCVR -GEN mounts 
on the adapter socket assembly. This 
switch connects the adapter "straight 
through" in the RCVR position, letting the 
set function normally. In the GEN posi- 
tion, the CRT cathodes are disconnected 
from the receiver circuitry (except for 
a 100,000 -ohm resistor to maintain bias 
levels) and connected to the output of 
the color generator. 

Using the 662 
Using the 662 is simply a matter of 

connecting the CRT adapter socket, a 
clip lead to ground, two leads to the set's 
antenna terminals (don't disconnect the 
antenna lead) and wrapping the red clip 
lead from the generator around the hot 
yoke lead three or four times. 

You are now ready to set the func- 
tion switch for the pattern you want. 
This may be horizontal bars for checking 
vertical convergence, vertical bars for 
checking horizontal convergence, dots 
for setting up static convergence and 
crosshatch for final convergence adjust- 
ments. 

With the switch on the adapter 
socket set to RCVR, tune in a station as 
you normally would. Now switch to GEN 
and see the pattern you have selected. 
If the dots or lines tend to crawl, adjust 
the LOCKING control on the front panel 
until the pattern is stationary. 

I used the 662 on two makes of 
color receivers and on different models. 
I liked the dots -sharp and stable. The 
extra lines in the crosshatch seemed to 
make convergence adjustments easier, 
especially at the outer edges. Getting the 
color bar pattern was not difficult 
though it does require that you set the 
fine tuning of the TV receiver fairly cri- 
tically. I think it does well what the 
manufacturer intended it to do, and, 
with just a little practice, it will be a 
valuable tool for the color installer. Its 
small size and special lead compartment 
add a lot to its utility. -Wayne Lemons 

"I still think we should charge more 
than for a regular house call." 

(NEW 
SOLDERING 

aft GUN 
MODEL 450 

ONE 

LIGHTWEIGHT 

INSTRUMENT 

FOR PRINTED 

CIRCUITS 
(25 -100 WATT RANGE) 

HOME WIRING 
(100 -200 WATT RANGE) 

GUTTERS & PLUMBING 
(200 -450 WATT RANGE) 

The new Wen "All" 
Gun does any sol- 
deringjobyou can think of from delicate 
kit work and printed circuits to appli 
ance repair to heavy jobs formerly re- 
quiring an industrial type soldering 
iron. Because of its perfect balance, 
the "All" Gun functions with minimum 
operator fatigue and with great preci- 
sion. Three separate tips provide the 
ranges. A "pencil" tip (25-100 watt 
range) ... a medium duty tip (100-200 
watt range) ... a heavy duty tip (200- 
450 watt range). You can change tips 
in seconds with just 2 set screws. No 
double triggers or tricky switches . .. a 
full range of heat -power is automatic 
with Wen's exclusive ATR. ATR (Auto- 
matic Thermal Regulation) is made 
possible through the use of a high 
temperature magnetic wire developed 
for the space age missile program. 

Pencil tip, medium tip, flat iron at- 
tachment (to remove wood dents, seal 
plastic bags) and plastic cutter at- 
tachment (to cut plastic and tile) are 
sold separately. 

INCLUDES 
HEAVY DUTY 

TIP 

Belt Sander Electric Plane 

2 -Speed Dull 

"Zipp" Saw 

Sander /Polisher 

Soldering Pistol 

PRODUCTS, INC. 
5810 Northwest Highway 
Chicago 31. Illinois 
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CLIP AND MAIL THIS CO UPON NO 11 

to get your choice of 
ANY 2 OF THESE 

ELECTRONICS BOOKS 
for only X1.99 Y0Ó UP TO $13.5O! 

TRAN5t5TOR 
REFERENCE BO 

26. 
TRANSISTOR 
REFERENCE 

BOOK 
by David 

Kilpatrick, 
William 
Dittrich, 

David Emmel 

Lists all transistors, cross references them 
and supplies information on their operat- 
ing characteristics. Clothbound - Retail 
Price $6.00 

87. 
PRACTICAL 

AUTO RADIO 
SERVICE & 
INSTALLA- 

TION 
by Jack 

Greenfield 

How to handle bugs in these specialized 
sets. How to service power supplies, vari- 
ous tube types, hybrids. Time -saving hints 
on installations and removal. Clothbound 
-Retail Price $4.60 

92. 
FUNDA- 

MENTALS OF 
SEMICON- 
DUCTORS 

by M. G. 
Scroggie 

Thoroughly explores the entire field of 
semiconductor devices -transistors, rec- 
tifiers, photoelectric devices, thermistors, 
varistors, etc. Clothbound -Retail Price 
$4.60 

96. 
HOW TO FIX 
TRANSISTOR 
RADIOS AND 

PRINTED 
CIRCUITS 

(2 volumes - 
count as one 

book) by 
Leonard C. 

Lane 

Theory and practical knowledge in a re- 
markable, easy -to- understand way. Tells 
how transistors work, why they amplify. 
Explains current and voltage gain; an- 
alyzes circuits. Reference section for "in- 
stant servicing." Hundreds of diagrams. 
Clothbound- Retail Price $9.90 

99. 
INDUSTRIAL 

ELEC- 
TRONICS 

MADE EASY 
by Tom Jaski 

Operation and maintenance of industrial 
equipment, dielectric, induction and mi- 
crowave heating processes and applica- 
tions. Control systems actuated by photo- 
electric, infrared, pressure, and other 
transducers. Clothbound - Retail Price 
$5.95 

104. 
BASIC RADIO 

COURSE 
(Revised and 

Enlarged 
Edition) by 

John T. Frye 

So popular that 8 printings have been 
sold out! Everything you want to know - 
Ohm's Law, capacitance, tubes, transis- 
tors, and how they work in a receiver - 
practical servicing techniques. Cloth- 
bound- Retail Price $5.75 

105. 
BASIC TV 
COURSE 
by George 

Kravitz 

A completely up -to -date guide to TV that 
covers such new developments as transis- 
torized portables. A thorough practical 
discussion of circuit operation, sync 
methods, sweep systems, tuners, ampli- 
fiers, variations in power styles. Presents 
technical detail in easy -to- follow style. 
Clothbound- Retail Price $5.75 

108. 
THE OSCILLO- 

SCOPE (Latest 
Revised 

Edition) by 
George Zwick 

A thorough book that enables technicians 
to become masters of the scope. Incor- 
porates the newest uses and techniques. 
Fully illustrated. Clothbound - Retail 
Price $5.20 

IOF 
E,t.EMEN" 

ELECT,` 
p¢oY$idS 113. 

ELEMENTS 
OF 

ELECTRON 
PHYSICS 

by Norman H. 
Crowhurst 

Explains the how and why of electronics 
in simple understandable language. Cov- 
ers the beginnings of electronics, electron 
theory, solid -state semiconductors, tubes 
for electronics and electronic circuits. 
Clothbound- Retail Price $5.65 

YOU TAKE NO RISK I You may cancel your membership at any time 
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with an Introductory Membership 

in the GERNSBACK LIBRARY 

ELECTRONICS BOOK CLUB 

II 

11. 

GERNSBACK LIBRARY ELECTRONICS BOOK CLUBI 
-I4RE -265 

A Division of Gernsback Publications, Publishers of RADIO- ELECTRONICS 
154 West 14th Street, New York, N. Y. 10011 

Please enroll me as a member of the GERNSBACK LIBRARY 
ELECTRONICS BOOK CLUB and send me the 2 books whose 
numbers I have indicated in the boxes at the right for ONLY $1.99 
(plus a few cents postage) which I will pay after examining the 
books for 10 days. I agree to purchase 4 additional Selections -or 
Alternates- during the first year I am a member. These books will 
be announced in the bi- monthly CLUB BULLETIN which I will 
receive FREE. I may cancel my membership at any time after buy- 
ing these books. I am to receive a DIVIDEND BOOK CERTIFI- 
CATE with each book I buy after the first 4 Selections. These 
certificates may be used to obtain EXTRA books, which I may 
select from the members' dividend book catalog you will send me. 

I may read the two Introductory Books I have selected for 10 days 
and may cancel my subscription by returning them in good condi- 
tion. (Money returned, of course.) 

NOICATE 

BY NUMBER 

THE 2 BOOKS 

YOU WANT 

NAME 
(PLEASE PRINT -IT PREVENTS ERRORS) 

STREET 
ADDRESS 

CITY 

STATE. ZIP CODE NO 

SAVE POSTAGE COSTS - enclose your payment of $1.99 now and we will pay the 
postage. Same return privilege. 

Your membership in this unique book club for those interested 
in electronics will help you to protect your future ... increase your 
knowledge and earning power ... keep you up -to -date on all 
latest electronic developments ... OR it can bring you greater 
enjoyment from leisure hours if electronics is your hobby. 

YOU ENJOY SAVINGS OF UP TO 30% 
AS A CLUB MEMBER 
The purpose of this big money saving Introductory Membership 
offer is to demonstrate to you through the two books you select 
the advantages you will enjoy as a club member. Increase your 
knowledge and earning power and at the same time benefit from 
very substantial savings on every book you select. 
A check of the list of recent selections will demonstrate to you 
the really big savings you will enjoy every time you accept one of 
the club selections. As a club member you enjoy savings as high 
as 30% on electronics books that will form an invaluable part of 
your library. Take this step to insure your role in the fast -moving 
electronics field. 

BOOKS ARE SELECTED BY 
OUTSTANDING AUTHORITIES 
Members of the Club are assured that they will have a selection 
of important new books coming off the presses. Club books are 
selected by a committee of television, radio and electronics au- 
thorities. Selections are made from the latest books in the famed 
Gernsback Library and those of other outstanding publishers in 

A Club Members' Book Dividend 
n ew Plan that brings you 

EXTRA books of your own selection 

NOW we have added an important PLUS VALUE to our 
book club plan. With each book you buy after the first 4, 
you will receive a GERNSBACK ELECTRONICS BOOK 
CLUB DIVIDEND CERTIFICATE. You can exchange 
these certificates for books of your selection listed in your 
Members' Book Dividend Catalog which indicates the 
number of certificates needed for each book. This means 
you will be getting EXTRA books in addition to your 
savings on every Selection or Alternate. 
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the field. All of the books are deluxe hard cover clothbound 
books -they make a handsome addition to your library and are 
manufactured by skilled craftsmen to stand years of constant 
reference use and wear. 

YOUR CLUB BULLETIN WILL KEEP YOU POSTED ON 
THE LATEST BOOKS IN EVERY AREA OF ELECTRONICS 
As a Club Member you will receive a FREE subscription to the 
Club Bulletin. This publication brings you concise reviews of the 
most important books published in the field of electronics and 
provides you with other useful information you will want to save 
for reference. Each Bulletin describes the new Selection or Alter- 
nate. Then you can decide whether you want to accept the new 
selection or not. You have no obligation to take each selection. 
As a new member you only agree to buy 4 books from the scores 
of new books listed in the Club Bulletin during the year ... and 
you always enjoy special Members' savings on each. 
Enjoy all of these benefits. Clip and mail the coupon at the top 
of this page now. Remember, you may read the 2 books you 
select FREE for 10 days and if you are not 100% satisfied just re- 
turn them to us and cancel your subscription and you owe noth- 
ing. You have everything to gain and nothing to lose by accepting 
this New Members' Introductory Offer. 

,- TYPICAL RECENT SELECTIONS s 
Cive you an idea of the wide range of subjects covered by hooks 
selected for club members -and the wonderful savings you enjoy 
on every book! 

Retail 
Price 

Club 
Price 

ELECTRONICS DATA HANDBOOK $4.95 $3.25 
NEW SHORTCUTS TO TV SERVICING 9.90 6.50 
TUBES AND CIRCUITS 4.95 3.75 
HI -FI MADE EASY 5.00 3.75 
ELEMENTS OF TAPE RECORDER CIRCUITS 5.00 3.75 
BASIC ELECTRONIC TEST PROCEDURES 8.50 5.95 
ELECTRONIC DESIGN CHARTS 5.95 4.95 
BASIC TRANSISTOR COURSE 5.75 4.50 
THE V. T. V. M. 4.60 3.35 
HOW TO BUILD TINY ELECTRONIC CIRCUITS 5.85 4.95 
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1®Bt1 1 ZITVME, 
INTERCABLING TROUBLES 

The trouble in a 

mobile radio 

is often between 

-not in -the components 

By F. JOHN MIVEC 

MOST COMMERCIAL TWO -WAY RADIO SYS- 

tems are in the business services, where 
they are kept busy saving their owners' 
money. Road contractors, dairymen, 
cab companies, oil truckers, and doctors 
all need radios to maintain the pace they 
set for themselves to meet their compe- 
tition, customer demands, etc. They 
have come to depend on their radios 
just as on their telephones. Radios, how- 
ever, break down more often than tele- 
phones, and unlike telephones they need 
checking and adjusting periodically. 

Servicing two -way radio is for the 
man who is qualified, both by the FCC 
(you need a second -class license or bet- 
ter to perform any tuning adjustments 
on a transmitter) and with the necessary 
technical know -how. Many jobs (includ- 
ing those described in this article) can 
be handled by an unlicensed technician. 
But skill is still needed. 

Once your shop becomes known 
for skill in commercial two -way radio 
service, customers will come in droves. 
Since two -way radio owners, unlike TV 
owners, need their equipment, they pay 
better. Good service is worth a lot to 
business people and a successful tech- 
nician must know how to dispense this 
type of service. This article is designed 
to give you a better insight on what can 

CONTROL HEAD 

GENERATOR 
/ BATTERY 

152-174 MC 
'ANTENNA 

FUSE BLOCK 

"A" POWER RELAY 

ANTENNA 
CABLE 

2-WAY 
RADIO 

25 -50 MC 
ANTENNA 

Where the major parts are placed 
in a conventional mobile installation. 
Buried cables often make repairs hard. 

go wrong with the intercabling in a mo- 
bile station. 

"A" power system 
The best place to begin is at the 

automobile battery, since without it the 
radio is dead. Many times a customer 
will complain that he can't transmit over 
the distance he previously could, or that 
he can't receive distant stations like he 
used to. Naturally you think that the 
transmitter or receiver is at fault. This 
may actually be true. However, the 
transmitter and receiver depend on the 
auto battery. If it is down even 0.5 volt, 
B -plus may be down as much as 10 %. 
And this can cut range seriously. 

But a weak battery is not the only 
cause of trouble. As shown in Figs. 1 

and 2, battery current goes through a 

fuse, relay, cable and plug; any of these 
can be the source of trouble. Consider 
corrosion on the battery terminal. This 
sets up a very low resistance connection, 
not enough to measure on an ohmmeter, 
but enough to drop as much as 0.5 volt; 
and, remember, a 0.5 -volt loss can cause 
trouble. Also, dirty fuse blocks can drop 
voltage -this is a common source of 
voltage loss when engine oil and grime 
work down between the fuse and fuse 
clips. 

MULTI -CONDUCTOR CONTROL CABLE 
T. ANT 

MICROPHONE 

BATTERY CABLE 

BATTERY It SPEAKER 

TRANSMITTER 
a RECEIVER 
(IN TRUNK) 

GROUND CABLE 

Fig. 1- Hookup of major components in typical two -way mobile system. All cables 
marked "battery" or "power," and their connections, are prime suspects for volt- 
age drops in case of poor performance. 
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Another cause of low voltage is 
pitted relay contacts or loose relay ter- 
minal connections. After the radio (and 
thus the relay) has been turned on and 
off a few hundred times, the relay con- 
tacts become worn and pitted. When 
new, the contacts have a cross -sectional 
area of about 1/4 inch. When worn and 
pitted, they have but a fraction of that. 
Then, of course, they cannot handle the 
current flow they previously could. 

Still another cause of low voltage 
is bad connections in the plug that fits 
on the radio. Here, the constant vibra- 
tion of the automobile and periodic pull- 
ing out for service causes solder con- 
nections to break loose and form a low - 
resistance joint. 

The best way to check out any of 
these troubles is with a voltmeter. No- 
tice in Fig. 3 that the meter is connected 
across the fuse. If dirt between fuse and 
fuse clips is causing a minute IR drop, 
the voltmeter will show it. If you suspect 
the battery terminals, connect the meter 
from the fuse block to the battery post 
(not the clamp). If there is any drop at 
all, it will show up. Many times, battery 
corrosion doesn't affect the terminal as 
much as it does the cable. It gets be- 
tween the individual wires of the cable 
and forces them apart, with the result 
that the total cross -sectional area of cur- 
rent flow is reduced, and of course, an 
IR drop results. 

The voltmeter can be used to de- 
tect drop in the line. Take a reading 
from the hot side of the battery to 
ground. We'll say it is 6.1 volts. Now 
take a reading from vehicle ground to 
the battery voltage at the radio's power 
supply. Normally there won't be any 
noticeable difference. But if the reading 
is, say, 5.9 or even 6 volts, there is too 
much drop somewhere between the bat- 
tery and the radio. (These readings are 
taken with the radio turned on, of 
course.) 

If the customer's complaint is that 
he can't get the transmitting range he 
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should, but that he can receive all right, 
key the transmitter on and then take a 
difference reading between the battery 
and radio. (The transmitter draws con- 
siderably more current than the re- 
ceiver.) Recently I encountered a situ- 
ation where current flow from the bat- 
tery through the cable and connections 
caused a loose screw (B on "A" relay in 
Fig. 1) connection to become very hot. 
I found a 4 -volt drop in the 12 -volt sys- 
tem. This happened only when the radio 
was in transmit condition; the receiver 
requirements did not exceed the con- 
ductance of the line. The trouble was 
cured by putting a lockwasher on the 
terminal and tightening the screw. 

Control head and microphone 
Perhaps the next more aggravating 

system trouble is in the microphone and 
control head. As you can see in Fig. 2, 
the "A" relay pickup circuit is com- 
pleted to ground inside the control head. 
It must be securely fastened to some 
metal part of the car for the battery cir- 
cuit to be complete. If the screws work 
just a little loose, an intermittent ground 
results as the car is moving. When the 
technician works on it, the car is sitting 
still and the weight of the head pulls 
down on the screws enough to complete 
the ground connection. However, let the 
car move again and the radio cuts in 
and out ( "A" relay contacts open and 
close). 

If after you check the control head 
mounting the trouble still exists, check 
the solder job on the wires that plug into 
the back of the head. In older installa- 
tions that have had a lot of work done 
on them, these wires may have become 
separated from the plug, strand by 
strand. Eventually, only one or two thin 
strands hold the line to the plug, and 
this is not enough to carry the 1 amp 
needed to pick up the "A" relay. You 
can simulate the motion of the car by 
gently knocking the control head with 
the heel of your hand. If the radio cuts 
in and out, you have located the source 
of trouble. 

Notice in Fig. 2 that the green lamp 
in the control head goes to the battery 
through the "A" relay conacts. When 
the relay picks up, the bulb lights, indi- 
cating that power is being delivered to 
the trunk -mounted radio (Fig. 2). If this 
light flickers when you strike the control 
head, and the radio cuts out, then the 
trouble is most likely in the "A" relay 
circuitry. If the light does not flicker 
and the radio still cuts in and out, then 
any of several control wires plugged in 
the head might be loose. Often the 
speaker wires are loose and, when the 
mobile is moving, the receiver will ap- 
pear to cut out. Only it isn't the receiver 
-the speaker wires are making and 
breaking contact in the control head. 
Not only will speaker wires cause this 
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trouble, but the speaker mounting itself 
can and does. Some speakers have the 
signal return path through chassis 
ground. If the speaker mounting comes 

CAR BATTERY 

F2SE 
CAR 
FRAME 

TRANSMITTER 

;. - - RECEIVER 

CONTROL HEAD 

PILOT 
(.4-1-(GREEN) 

"A" POWER RELAY) I I 

FUSE FI 1- _ 
ON -OFF SWITCH 

Fig. 2 -This simplified schematic points 
up the trouble spots. Dirty fuse contacts, 
pitted relay points, loose connections 
can all bring weak or intermittent op- 
eration- especially during transmission. 

VOLTMETER 

FROM BATT 
\ 

TO RELAY ..\ 
i_ syn F2 

Fig. 3 -As one example, grimy or cor- 
roded fuse clip may drop 10% or more 
of the battery voltage. 

loose, this return path will be inter- 
rupted as the car bounces along. 

The microphone 
Not so long ago we had a real 

troublemaker. The customer complained 
that the station he transmitted to could 
not get all of the message since it was 
broken up. The first thing checked was 
the transmitter power output and an- 
tenna. When that did not turn up any- 
thing, the microphone and control head 
were inspected -to no avail. The tech- 
nician, sitting on the passenger side of 
the front seat, tried an on- the -air test 
while watching his monitor and listen- 
ing on another radio. The field- strength 
and deviation readings were up to nor- 
mal, and the voice was sharp and clear. 
No apparent trouble anywhere. The cus- 
tomer was told to try it for awhile and 
maybe it would develop into something 
that could be found. 

In a couple of hours the same cus- 
tomer came back, mad as a hornet. He 
just could not use his radio as it was. 
No one could understand him because 
his transmissions were broken up. 
Again, his radio, antenna, "A" power 
system, control head, cables and micro- 
phone were checked. No luck. Then, 
quite by accident, when the technician 
tried another on- the -air test, he did it 
while sitting in the driver's seat. This 
time his voice was broken up, as seen on 
the deviation monitor and heard on the 
other radio; only the field strength held 
steady. The carrier was continuous, but 
the voice was interrupted. Since the 
radio transmitter had been thoroughly 
gone over twice, the trouble could only 
be in the mike or the cabling. Knowing 
that the coiled mike cable was old, the 
technician stretched it. Sure enough, in 
a certain position the voice cut out; but 

when the cable was stretched in another 
direction nothing was wrong. Replacing 
the mike cord cured the trouble. 

Another common mike trouble is 
that the carbon granules will become 
packed due to moisture leaking in. This 
will make the voice sound tinny. Often 
the technician will look for trouble in 
the audio circuit of the transmitter, 
when it is the mike. You needn't replace 
the cartridge. Just take it out, remove 
the screw and pour all the carbon onto 
a clean piece of white paper. Then take 
a light bulb, preferably a sun lamp, turn 
it on, and direct its light on the carbon 
and the cartridge so the heat will dry 
them out. Leave them for a couple of 
hours, then pour the carbon back into 
the cartridge, replace the screw and seal 
it with some fingernail polish. 

Another (but rare) carbon mike 
trouble is lack of dc mike voltage. This 
is usually about 3 or 4 volts. If it's much 
less, the carbon may not react properly 
to voice variations, and distortion may 
occur. With a complete loss of dc, there 
will be no voice reproduction. 
The antenna 

When a customer complains that 
he can't transmit or receive any appre- 
ciable distance, and the radio and bat- 
tery are both all right, the only other 
possibility is the antenna. In the dia- 
gram at the head of this article, the roof 
antenna has its cable running between 
the roof and the lining of the auto. Since 
the cable is more or less permanent, 
some provision is made for antenna re- 
moval and replacement. This is done by 
fitting the antenna rod (15 inches for 
152 -174 mc) into the antenna socket 
and screwing it down firmly. The other 
end of the cable connects to the radio 
set. 

If the antenna rod and radio con- 
nector are intact, put an ohmmeter from 
the rod to some metal part of the car. 
You should read something like 50,000 
ohms or more -depending on the radio. 
If the reading is a direct short, the 
socket or radio connector is probably 
at fault. The easiest thing to do is to 
clip off the connector that fits onto the 
set, and take another ohmmeter reading. 
If the short has gone, clean out the con- 
nector and resolder the connection, be- 
ing careful not to create another short. 

If the short is not gone, disconnect 
the antenna from the roof and try again. 
If the short disappears, replace the in- 
sulators in the antenna socket. If the 
short doesn't disappear, then the cable 
itself is bad. The only thing you can do 
in this case is replace it. 

You'll make a go of two -way serv- 
ice work if you remember that your cus- 
tomer is a businessman and his radio 
works for him. He wants it kept up to 
par and is willing to pay for good serv- 
ice. If your work is slipshod, your two - 
way customers will go elsewhere. END 
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Fill in coupon for a FREE One Year Sub- 
scription to OLSON ELECTRONICS' Fantas- 
tic Value Packed Catalog - Unheard of 
LOW, LOW PRICES on Brand Name 
Speakers, Changers, Tubes, Tools, Stereo 
Amps, Tuners, CB, Hi -Fi's, and thousands 
of other Electronic Values. Cred t plan 
available. 

NAME 

ADDRESS 

CITY ZONE_STATF 

If you have a friend interested in electronics 
send his name and address for o FREE sub - 

,scription also. j 

World's 

Fastest Selling 

FM Cordless 

Microphone 

IMPS 
Transmits voice or signal with power and 
fidelity to any standard FM tuner or radio. 
Perfect for use where mike cords are in. 
convenient. For broadcasting, remote tape 
recording, communicating or hundreds of 
other applications in schools, cnurches, 
theatres, plants, stores, homes and sport- 
ing activities, indoors or out. tunable: 
88-108 me band. 
IMP 11 -221 Transmitter only 
IMP 111M -222 Complete with built -in Apse 

pin -head microphone aFs1 

See Distributor or write Dept RE -2 

"ade in 

USA kinematix, inc. 
2040 West Washington Bo.alevard 

Chicago, Ill. 60612 Area 312 656 -0066 

OLSON ELECTRONICS, INC. 

344 S. Forge Street Akron, Ohio 42308 
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ELECTRONICS PRIMER, Part 2 

The 
Electronics 
Experimenter 

See the electronics 
experimenter. 
He has built a 
micromodule radio. 
It is very small. 
He is not happy. 
The knobs are 
too small to turn. 

The 
Kit 
Builder 

See the kit builder. 
He is soldering 
a diode. 
See the big 
soldering iron. 
He did not read 
the instructions. 
He did not use a heat sink. 
The kit builder does 
not work very well. 
Neither will the kit. 

Next Month ...READ 

Radio -Electronics 
Special 

Hi-Fi/Tape Recorder Issue 
RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


s- 

ew = - 

emiconductors 

and rbes 
5 

MHO -AMP ,44 6 5 

A two -stage amplifier with a high - 
impedance field -effect transistor input, 
all packed in a 1/4-inch-diameter TO -5 
transistor case, delivers 1 watt of audio 
power with less than 5% distortion. 
Called by Raytheon, its developer, a 
"Mho- Amp ", its transconductance (to- 
tal for the two stages) is greater than 
1 mho-1 ampere per volt! Device dis- 
sipation is 5 watts, maximum gain 150 
db, and input impedance, excluding any 
external circuitry, is greater than 1015 
ohms (one billion megohms) ! 

Raytheon field -effect amplifier with 1 -mho 
transconductance, greatly magnified. At left 
is the integrated- circuit chip, and to the 
right of that, two interconnected discrete 
transistors. Circular areas with leads are 
ends of connecting leads of TO -5 header 
on which device is assembled. Area shown 
is only about two tenths of an inch across. 

The device is not intended for use 
as an audio amplifier, though. It was 
designed to replace electrometer tubes 
and to amplify very -low -level signals 
with minimum noise and distortion. 
The Mho -Amp's noise figure is less than 
2 db at 1 kc with a generator impe- 
dance of 1 megohm. The device is basi- 
cally silicon, and hence quite tempera- 
ture- stable. The field -effect input tran- 
sistor is a metal- over -oxide design. In 
the audio -amplifier experimental cir- 
cuit, the Mho -Amp was the only active 
element between a phonograph pickup 
and a speaker. System electrical effi- 
ciency was 33 %, and power gain 70 db. 

2N3638 -"SILICON 2N404" 
For some time now, the 2N404 

germanium alloy p -n -p transistor has 
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reigned supreme in almost every sort of 
small -signal switching, amplifying or os- 
cillating function. It crops up every- 
where, and is the largest -selling ger- 
manium transistor type on the market. 
At 46 cents, it is also just about the 
cheapest. 

Now, it may soon be unseated. 
Fairchild Semiconductor has just an- 
nounced the 2N3638, a silicon p -n -p 
transistor (a somewhat unusual breed), 
developed and priced as a direct re- 
placement for the 2N404. It costs 46 
cents (single -unit price) ; in quantities 
of a thousand or more, the price drops 
to 28 cents. This has prompted Fair- 
child to make the rather impressive as- 
sertion that the 2N3638 "will virtually 
eliminate the germanium transistor as a 
significant factor in the semiconductor 
industry." 

The 2N3638 is a p -n -p silicon 
planar epitaxial transistor designed for 
digital applications at currents up to 
500 ma. Its rated power dissipation is 
0.3 watt (300 mw) into free air at 
room temperature. Instead of the usual 
metal can, the transistor is encased in 
an epoxy bead. It measures 1/4 inch high 
by t/3 inch in diameter. Considering the 
lower leakage (usually some three or- 
ders of magnitude lower) of silicon 
transistors compared to that of ger- 
manium, and their better temperature 
stability, it does look as though this new 
device will catch on. 

ALL -TRANSISTOR AC -DC SETS? 

We may soon see all- transistor 
transformerless radios and phonographs 
that operate directly from a 110-125 - 
volt ac or dc power line. A new comple- 
ment of transistors has been developed 
by RCA for just such applications, 
making it possible to eliminate the volt- 
age- dropping power transformer or re- 
sistor which up to now has made non - 
battery transistor equipment hotter, 
heavier and bulkier than it really need 
be. 

RCA's Commercial Receiving Tube 
& Semiconductor Division marketing 
manager, George Janoff, suggests that 
"ultra- compact `instant -play' designs 
are now possible in a package size lim- 

DYNACO 
introduces THE 

stereo recorder for 
the connoisseur 

$498 

If you are one whose stringent 
requirements or passion for 
perfection has been convinced 
of the need to spend at least 
$400 for a quality recorder, and 
if you have felt that nothing 
available to date for less than 
$1000 could meet your de- 
mands, then give serious consid- 
eration to the Dynaco Beocord 
2000. 

Judge it first on absolute per- 
formance -live recording is the 
most exacting test for the com- 
plete recorder -then luxuriate 
in its many exclusive features: 

3 stereo mixing inputs with slide - 
type controls and plug -in multiple 
mike conversion. 
low impedance transformer cou- 
pled mike input 
8 watt amplifiers for PA use, home 
music system, monitor speakers, or 
low impedance headphones 
pushbutton selection of echo, 
sound -on- sound, and unique syn- 
chro monitoring from half the rec- 
ord head 

electronically protected fully tran- 
sistorized plug -in electronics 
3 speeds, 3 heads, 100 KC bias. 
synchronous drive 

Only a comparative evaluation 
in use with the finest associated 
components will effectively dem- 
onstrate the superior perform- 
ance and unique flexibility of 
this superb instrument. 

Write for full specifications and ask your 
dealer for a demonstration. 

DYNACO INC. 
3912 Powelton Avenue, 

Philadelphia, Pa. 
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ited only by speaker dimensions." 
The "kit" (which reminds one of 

the 5 tube "all- American" complement 
that ushered in cheap, standardized AM 
table radios during the 1940's) consists 
of 4 transistors and a silicon rectifier. 

Two transistors, the 40261 and 
40262, are germanium alloy drift -field 
p -n -p types with high voltage ratings 
and low feedback capacitance for use 
as converter and i.f. amplifier, respec- 
tively. 

The 40263 is a germanium alloy 
junction transistor (also p -n -p) with a 
high, linear beta and wide frequency 

range, for low -level audio amplifier and 
driver stages. 

The 40264 is a silicon n -p -n power 
transistor for use as a class -A audio out- 

NEW 1965 GIANT CATALOG 

100'sat 
new items 

listed tar time 

Satisfaction 
GUARANTEED 

or your 
mosey 
back! 

100's of pages 
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savings 

NO MONEY DOWN 
PLUS REVOLVING 
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I 
BURSTEIN -APPLEBEE CO. Dept.43, 
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FOR 38 YEARS THE 
OUTSTANDING 
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I BUYING GUIDE FOR: 
Stereo & Hi -Fi Systems and Compo 

nents Tape Recorders Electronic 
'Parts, Tubes, Books Phonos & Rec. 

ords Ham Gear Test Instruments 
and Kits Cameras and Film Public 

I Address Citizens Band Transistor 
& FM -AM Radios. 

RUSH COUPON TODAY 

put stage. Its collector -to -base break- 
down voltage is 300 minimum, which 
makes it possible to power it directly 
from rectified line voltage. It will de- 
liver 1 watt output at less than 10% 
distortion. Its gain- bandwidth product 
is 25 mc. 

The 40265 is a diffused -junction 
silicon rectifier in a single -ended TO -1 
package with flexible leads. 

TV TUBE TORTURE TEST 

Most of the fall, 1964, issue of the 
Sylvania News Technical Section is de- 
voted to some encouraging findings 
about tube reliability in TV sets (Syl- 
vania's tubes, of course) . Since July 
1954, the article states, some 33,000 
tubes have been tested in more than 
2,000 American TV sets. 

To accelerate the tests, the receivers 
are operated on 130 -volt ac lines, for a 
total of 1,500 hours, cycled 50 minutes 
on, 10 minutes off. The acceleration 
produced by the higher line voltage is 
determined from time to time by oper- 
ating a control group of sets at 117 
volts. The ratio of the proportion of 
tube failures at 130 volts to the propor- 
tion at 117 volts is the acceleration ra- 
tio, which turns out to be about 4. That 
is, roughly 4 times as many tubes have 
failed in 130 -volt sets at the end of 
1,500 hours than in 117 -volt sets. 

The gist of the findings is that 
yearly average tube failure rates have 
decreased from about 5% per 1,000 
hours 10 years ago to 0.9% during the 
year from July, 1962, to July, 1963. The 
total number of circuits in which failures 
were noted dropped from 14 to 7. 
Damper failure was reduced to 2.9% 
per 1,000 hours. Uhf oscillator failure 
was reduced to zero during the 1962 -63 
period. 

What kinds of improvements re- 
duce failure rates? A nickel additive to 
the cathode coating in damper tubes in- 
hibits arcing, and so contributes to ex- 
tended life. In uhf oscillators, a pow- 
dered- nickel alloy cathode developed by 
Sylvania allows better control of im- 
purities and hence of insulation resist- 
ance. 

Open heaters have been reduced 
by using a new rhenium -tungsten alloy 
instead of straight tungsten wire for the 
heaters. It is more ductile than pure 
tungsten, and has a higher resistivity, 
which makes it possible to use a larger 
wire diameter for greater mechanical 
strength. Open heater failures can also 
be reduced by applying a dark overcoat - 
ing to the white aluminum oxide layer 
that insulates the heater wire electri- 
cally. The more efficient heat transfer 
to the cathode sleeve with the dark 
coating makes a lower heater tempera- 
ture practical. END 
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ANTENNA TERMINALS 

6AF4 CSC TUB VHF TJNER 

UHF TUNER " CRYSTAL 116.. 
Fig. 1 -Uhf "piggyback" on vhf. 

Fig. 2 -A uhf tuner mounted below the vhf in a G -E set. 

Fig. 3 -Rear view of accessory -type 2 -tube converter. Intercon- 
nections are simple. (Blonder- Tongue). 
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CONVERTERS 
FOR UHF TV 

Installing many of these is just a plug -in 
job. Top -of- the -set converters are especially easy 

By HOMER L. DAVIDSON 
There are many uhf tuners on the market today, and 

they are mounted in as many positions. Fig. 1 shows one 
piggyback on a vhf tuner. Some are mounted on front of 
the vhf tuner but they operate in the same manner. Fig. 2 
shows a uhf tuner mounted below the vhf tuner in a G -E 
TV receiver. 

A uhf converter is actually a uhf tuner in a separate 
case. It can sit on top of the present TV receiver, or on 
the back of the cabinet. Fig. 3 shows the back view of a 
two -tube converter. The converter has its own power sup- 
ply and plugs directly into the ac line. The uhf antenna con- 
nections are the two upper terminals. The vhf antenna con- 
nects to the right two terminals of the four -terminal strip. 
Fig. 4 shows a cavity tuning section of a Blonder- Tongue 
converter. 

Trouble here is much like in any uhf tuner. Some tun- 
ing sections use a sliding coil arrangement. The contacts be- 

Fig. 4- Pencil points to cavity tuning part of Blonder -Tongue 
converter. 
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TWR -5... C -B RADIO 
All- transistor --- low current 
drain -- - small size--- solid- 
state reliability. 5- watts, 11- 
channels. 12V DC with 117V 

AC supply optional. 

TWR -6 Portable C -B 
Radio - - - 2 -watts - - - 

2-channels---recharge- 
able nickel- cadmium 
batteries. For the 
sportsman, hunter, 
fisherman. Boat to 
shore, marina. Sport- 
ing events -- -tourna- 
ments, conventions, 
parades. Building 
industry. 

RAY -CALL Tone Signaling Unit 
for selective calling and silent 

standbyoperation.Provides both 
encoder, decoder functions. 

RAY -TEL 213 E. Grand Ave., So. San Francisco, Calif. 
Please send detailed technical specifications 
on Ray -Tel C -B equipment. 

Name 

Address 

City State Zip code 
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Fig. 5 -A Jerrold converter with one tube. It conects much the 
same as others. 

come dirty, and ordinary tuner lubricant will not clean them, 
as in most tuners. Spray the inductance sliding section and 
then rub with a cloth to clean these contacts. 

If a power supply filter dries up, 60 -cycle hum results, 
and half of the uhf picture is dark. When cleaning the tuner 
cavity, spray the rotary switch to make sure of good con- 
tact. 

A Jerrold converter is shown in Fig. 5. This tuner also 
goes on top of the receiver and has a self- contained power 
supply. It is tuned by sliding a brass slug in and out of a 
glass cylinder on which the coil is wound. If this tuner is 
dropped, the small coil cylinder will crack. A screwdriver 
adjustment is located toward the rear of the tuning bar for 
fine adjustments. Fig. 6 shows the top view of the small 
converter. A two -tube converter, by the way, gives less snow 
on the higher channels than a one -tube job. 

Here are a few hints for checking out these converters: 
If snow persists, after tube and crystal have been replaced, 
touch up all tuning adjustments. Still snowy? Check the mix- 
er, oscillator and first rf tube in the vhf tuner. If the set is 
still snowy, check the tubes in first and second i.f. sections 
of the receiver. 

Fig. 6- Topside of the Jerrold. 

The translator channels are more difficult to work with 
due to the higher frequencies. Good uhf antenna installa- 
tions are a must on translator stations. Use the best poly- 
ethylene filled lead -in available. Dress the lead -in wires away 
from metal roofs and gutters. For difficult terrain and dis- 
tance, use a larger antenna with more uhf elements. The uhf 
channels are more difficult to work with, but there is money 
to be had, if you go after it! END 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


GRUNDIG TK 1 RECORDER: NO SOUND 

POINTS 
SHOULD 
CLOSE 
WHEN 
MIKE 
NOT 
USED 

The customer complained that the machine would not 
play back, although it recorded normally. Testing it in the 
"playback" position showed that there was no sound at all 
from the speaker. Using a test speaker restored sound per- 
fectly. 

0072 (a) OUTPUT 
TRANS 

V 
- il n V C . 

SPKR 

CONTACTS 
NOT CLOSING 

PART OF INPUT /OUTPUT 
SOCKET 

After a little tracing (the schematic sheet was not avail- 
able), the trouble was found to be a faulty contact at the 
microphone socket. This broke the ground return path of 
the speaker coil. The socket was replaced and the recorder 
worked perfectly. 

This fault has since showed up in another TK 1. -Niall 
O'Riordan 

Triplett 3441 Scope 

When my model 3441 Triplett oscilloscope was set for 
the X10 or X 100 attenuation, it clipped up to 10% off the 
negative wave peaks. Trouble was definitely traced to the 
cathode -follower input stage, and a simple reconnection of 
two components corrected the difficulty. This remedy may 
also apply to the model 3441 -A, since the switching arrange- 
ment and tubes are similar. 

The remedy consists simply of shifting the 0.25 -0 input 
capacitor and its 68 -ohm series resistor from the vertical input 
terminal to the cathode -follower input grid. Due to this shift, 
meter -isolating capacitors C2 and C3 become superfluous or 
obstructive and should be removed. Also, a slight cathode 
bias now becomes necessary to obviate positive peak clipping. 
In my particular scope 330 ohms (R3) seemed the minimum. 
Finally, disconnect positions P5, P6 of switch deck S1 -a from 
ground and either leave ungrounded as in the 3441 -A or con- 
nect to P4. 

The why of the negative wave clipping is now clear. In 
FEBRUARY, 1965 

add an fm- stereo service center 
with this one new 

sencore unit! 

THE SENCORE MX129 FM STEREO 

MULTIPLEX GENERATOR & ANALYZER 

FM- Stereo growth continues to mount and is fast becoming 
as big a field as Color TV. This means more FM- Stereo 
service business for you, now and in the future. Is your 
shop equipped? It can be - completely and economically - with the MX129, the FM- Stereo "Service Center in a 
Case." The instantly stable, 19- Transistor, crystal controlled 
MX129 is the most versatile, most portable (only 7% 
pounds), most trouble free and efficient multiplex unit on 
the market - just like having your own FM- Stereo trans- 
mitter on your bench or in your truck. Powered by 115 
volts AC, it produces all signals for trouble shooting and 
aligning the stereo section of the FM receiver . . can 
be used to demonstrate stereo FM when no programs are 
being broadcast. Self- contained meter, calibrated in peak 
to peak volts and DB, is used to accurately set all MX129 
controls and as an external meter to 
measure channel separator at the FM- 
Stereo speakers. NO OTHER EQUIP- 
MENT IS REQUIRED. only $16950 
SIGNALS AVAILABLE FOR ALIGNMENT, TROUBLE SHOOTING AND 

ANALYZING: 
FM -RF carrier with composite multiplex audio signal with 38kc sup- 
pressed carrier, 19kc pilot and 67kc SCA signals Multiplex signal 
formed by 60 or 1000 cycle internal tones or any external signal 

Full control over left and right channel amplitude (modulation) 
External 67kc SCA signal available for trap adjustment Composite 

signals available for signal injection FM detector 

professional quality - that's the difference! 

IVCOF=1 
426 SOUTH WESTGATE DRIVE ADDISON, ILLINOIS 
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BECOME A RADIO TECHNICIAN 
for only 526.95 

BUILDIO RADIO 
CIRCUITS AT HOME 

with the New Progressive 

RADIO "EDU-KIT" 
All Guaranteed to Work! 

PRACTICAL only 

HOME $ 95 
RAD 
COURSE 

NOW INCLUDES * 12 RECEIVERS * 3 TRANSMITTERS 
* SQ. WAVE GENERATOR 
k AMPLIFIER 
* SIGNAL TRACER 
k SIGNAL INJECTOR 
* CODE OSCILLATOR 

Req. U.S, 
Pat. Off. 

TRAINING ELECTRONICS 
TECHNICIANS SINCE 1946 

* No Knowledge of Radio 
Necessary * No Additional Parts or 
Tools needed * Excellent Background for TV * School Inquiries Invited * Attractively Gift Packed 

FREE EXTRAS 
SET OF TOOLS RADIO & ELECTRONICS TESTER ELECTRIC 

SOLDERING IRON TESTER INSTRUCTION MANUAL MEMBER- 
SHIP IN RADIO -TV CLUB: CONSULTATION SERVICE HI -FI GUIDE 

QUIZZES TV BOOK FCC AMATEUR LICENSE TRAINING 
RADIO BOOK PRINTED CIRCUITRY PLIERS -CUTTERS 

ALIGNMENT TOOL WRENCH SET CERTIFICATE OF MERIT 
VALUABLE DISCOUNT CARD 

WHAT THE "EDU -KIT" OFFERS YOU 
The Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at 

a ck- bottom price. Our kit is designed to train Radio A Electronics Technicians, 
making use of the most modern method of home training. You will learn radio 
theory, construction, servicing, basic Hi -Fi and TV repairs, code, FCC amateur 
l,oefl 

You will learnn how to identify radio symbols, how to read and interpret sche- 
matics, how to mount and lay out radio part, how to wire and solder, how to operate 
electronic equipment, how to build radios. today it is no longer necessary to spend 
hundreds of dollars for a radio course. You will receive a basic education in radio, 
Worth many times the small price you pay, only $26.95 complete. 

THE KIT FOR EVERYONE 
The Progressive Radio "Ed -Kit" Was specifically prepared for any person who 

has a desire to learn Radio. The 'Edu -Kit" has been used successfully by young 
and old in all parts of the world, by many Radio School and Clubs in this country 
and abroad. It is used for training and rehabilitation of Armed Forces Personnel 
and Veterans throughout the world. 

The Progressive Radio "Edu -Kit" requires no Instructor. All Ins truction are 
included. Every step is 

e 
refully explained. You cannot make a mistake. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "EduKit" is the foremost educational radio kit in the 

world, and is niversally accepted as the standard in the field of electronics training. 
The Edu -Kit" 

e 
s the modern educational principle of "Learn by Doing 

Therefore, you will radio circuits, perform jobs and conduct experiments 
to illustrate the principles which you learn. 

You begin by examining the radio parta included In the "Edu- Kit." You 
then learn the function, theory and wiring of these parts. Then you build a simple 
radio. With this first set, you will enjoy listening to regular broadcast stations. 
learn theory, practice testing and troubleshooting. Then you build a more ad- 
vanced radio, learn more advanced theory and techniques. Gradually, in a Pro - 
gressive manner, and at your own rate, you will find yourself constructing more 
advanced multi -tube radio circuits, and doing work like a professional Radio 
Technician. 

Included in the "Edu-Kit" course are 20 Receiver, Transmitter, Cade Oscillator, 
Signal Tracer, Signal Infector, Square Wave Generator and Amplifier circuits. These 
are not unprofessional "bread board" experiments but genuine radio circuits, 

con- structed by means of professional wiring and soldering on metal chassis, plus the 
new method of radio construction known as "Printed Circuitry." These circuits 
operate on your regular AC or DC house current. 

In order to provide a thorough, well -integrated and easily -learned radio course. 
the "EduKi t" includes practical work as well as theory; troubleshooting in addi- 
tion to construction; training for all, whether your purpose in learning radio be 
for hobby, business or job: progressively- arranged material, ranging from simple 
circuits to well -advanced topics in Hi -Fi and TV. Your studies will be further aided 
by Quiz materials and our well-known FREE Consultation Service. 

THE "EDU -KIT" IS COMPLETE 
You will receive all parts and instructions necessary to build 20 different radio 

and electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube 
sockets. variable, electrolytic, mica, ceramic d paper dielectric condensers. resis- tors tie strips, coils, hardware, tubing, punched metal chassis, Instruction Manuals, 
hookup wire, solder, selenium rectifiers. volume controls. switches, knobs. etc. 

In addition, you receive Printed Circuit it materials, including Printed Circuit has 
sis, special tube sockets, hardware and instructions. You also receive a useful set 
of tools, a professional electric soldering iron, and a self -powered Dynamic Radio a 
Electronics Tester. The "Edu-Kit" also includes Code Instructions and the Pro- 
gressive Code Oscillator, in addition to the F.C.C. -type Questions and Answers for 
Radio Amateur License training. You will also receive lessons for servicing with 
the Progressive Signal Tracer and the Progressive Signal Injector, and a High 
Fidelity Guide and Quiz Book. Everything is yours to keep. 

J. Statatis, of 25 Poplar Pl., Waterbury, Conn., writes: "I have repaired I 

sets for my friends, and made money. The "Edu -Kit" paid for itself. I was ready 
to spend 5240 for a Course. but I found your ad and sent for your Kit." 

UNCONDITIONAL MONEY -BACK GUARANTEE 
The Progressive Radio "Edu -Kit" has been sold to many thousands of Indi- 

Viduals, schools and organizations, public and private, throughout the world. It 
is recognized internationally as the ideal radio course. 

By popular demand the Progressive Radio 'Edu -Kit" is now available in 
Spanish as well as English. It is understood and agreed that should the Progressive Radio "Edu -Kit" be 
returned to Progressive "Edu -Kits" Inc., for any reason whatever, the pur- 
chase price will be refunded in full, without quibble or question, and without 
delay. 

The high recognition which Progressive "Edu-Kits" Inc. has earned through 
its many years of service to blic is due to Its unconditional insistence 
upon the maintenance of perfect engineering, the highest instructional stand- 
ards, and 1000/ adherence to its Unconditional ional Money -Back Guarantee. As a 

suit, we do not have a single dissatisfied customer throughout the entire 
world. 

ORDER FROM AD - RECEIVE FREE BONUS 
RADIO & TV PARTS JACKPOT WORTH $15 

Send "Edu -Kit" Postpaid. I enclose full payment of $26.95. 
Send "Edu -Klt" C.O.D. I will pay $26.95 plus postage. 
Send me FREE additional Information describing "Edu- Kit." 

Name 

Address 

Progressive "EDU- KITS" Inc. 1186 Broadway, Dept. 236 -G 

g Hewlett, N. Y. 
(ATT: S. GOODMAN, M.S. in ED., PRES.) 
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the X0.1 and X1 attenuations, negative grid bias came from 
the 2.2- megohm grid-cathode resistor R2, and zero bias from 
cathode resistor R4. In the X10 and X 100 attenuations, how- 
ever, the zero bias was changed to a measured -4.4 volts 
( -4.6 on the factory diagram) via switch- connecting attenu- 
ator resistors R5, R6, respectively, directly to the grid. But 
at -6 volts bias the 6SN7 begins to cut off at a plate voltage 
around 100 to 120. (The 12AU7 in the 3441 -A model does 
the same thing.) Hence when more than 10 volts rips was 
put through X10 attenuation, more than -1.4 volts was added 
to the existing -4.4 volts. As a result, 6SN7 began to cut off 
and the negative peaks flattened. This clipping was a trouble- 
some 10% at the maximum 35.4 -volt rms input on X10 
attenuation, and 354 -volt rms on the X 100. 

The foregoing remedy does not, I believe, materially 
change the input impedance of the scope.- Joseph H. Sutton 

CALIBRATING BAND "F" ON EICO 324 
Those who bought this generator as a kit and found 

band F (37 -135 mc) off frequency were probably dismayed. 
Eico hasn't any calibration instructions for the band in the kit 
manual. [According to Eico, later revisions of the manual 
will incorporate the instructions below.- Editor] 

Set a known- accurate rf generator to 50 mc. Connect it 
and the 324 through a detector probe to the vertical input of 
a scope. Set the 324 band selector to band F and vary the 
tuning around 100 mc, until a zero beat appears on the 
screen. If the zero beat is above 100 mc, turn the instrument 
off and decrease the distance between the heavy bus bars 
that connect the band -selector switch to the tuning capacitor 
by pinching them closer together. If the zero beat occurs be- 
low 100 mc, spread the bars. By bending these bars gradually 
and checking the frequency error, 100 mc can be brought in 
right on the nose. 

Check the calibration of the other bands; the procedure 
may affect their accuracy. -Kenneth E. Walters 

SEALING TRIMMERS ON TRANSISTOR RADIOS 

When you align transistor radio front ends be careful to 
note the effect of certain glues and cements on the trimmers. 
The common type of radio cement, when wet, throws the 
trimmer completely off alignment. When it dries, the adjust- 
ment returns to normal. This can be annoying and can make 
alignment difficult. 

We have found that careful sealing with ordinary crayon 
wax eliminates this trouble. A box of toy crayons can be had 
for about 25e. The wax is applied with the tip of a hot solder- 
ing gun and hardens in seconds. It can easily be reapplied 
and does not harden to make readjustment difficult. Steve 
Dow 
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"ELECTRONIK" RECORDING INSTRUMENTS 

If an older -model Brown ElectroniK recording instru- 
ment has been operating for a time in a location with more 
than the usual amount of vibration, and the trouble is traced 
to the "continuous balance" unit, check the input transform- 
er wiring in the electronic amplifier. Loosen the four mount- 
ing screws that hold the amplifier to the back of the recorder 
case, remove the two amplifier input leads from terminal 
strips G and Y, unplug the amplifier output cable and lift the 
amplifier up and out of the recorder case. 

CONVERTER 
2 

INPUT TRANS 
80D CT 2.5KÁ 

WHITE 

1/212Áñ7 

INPUT 

Remove the four screws holding the front and back cov- 
er plates and examine the input transformer, a cylindrical 
can unit, 2 inches long and I5 /B inches in diameter. The sec- 
ondary leads are brown and white. If the transformer uses 
very -small -gage lead wires, check the white secondary lead 
to pin 2 of the 12AX7 (or pin 4 of the 7F7, depending on 
amplifier type). The connection at the tube socket will be 
found to be loose or broken in many instances. 

Repairing the connection restores normal recorder op- 
eration.-F. G. Lewis 

POLAROID CAMERA AIDS SERVICE 

For chassis where we must unsolder quite a few leads 
to make tests, we use a Polaroid camera with a portrait lens 
to take a 10- second picture. We develop the picture and 
with the aid of a magnifying glass make certain that every- 
thing can be seen. Then we go ahead with the job, confident 
that if we have trouble later, we will always have a "before" 
picture.- Arthur F. Schiff END 

THE FUTURE OF COMMUNICATIONS 
continued from page 29 

typewriter, telewriting, facsimile and television, more and 
more nearly as good as meeting face to face, in both 
quality of communication and privacy. But the future of 
communication will hold many things beyond this. 

More and more, I expect that the individual user of 
a telephone will be able to order from newspaper ads or 
to make hotel or airline reservations simply by calling a 
number and pushing the buttons on his telephone in a 
proper sequence. Anything that is lost in personal rela- 
tions will be more than made up for in accuracy and in 
saving of time. 

Going along with this, I expect to see an extensive 
system of credit and banking over wire, handled by com- 
puters, so that when one orders something by telephone, 
it is charged against his account automatically. Long ex- 
perience has taught me that it is often difficult to get the 
attention of the billing departments of companies to rectify 
errors they make. Perhaps computers will prove brighter, 
more courteous, and generally better behaved. 

Here are some of the things that I see in the future 
of communication. I only wish that I had Hugo Gems- 
back's knack of making them seem as exciting to the 
reader as they seem to me. END 
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ENGINEERS and 
TECHNICIANS 

Stateside & 

Overseas 

COMPUTER MAINTENANCE TECHNICIANS 
Must have at least 4 years' maintenance experience on large scale 
digital systems. Experience on the FSQ -7 or FSQ -8 preferred. Stateside 
openings. 

RADAR FIELD ENGINEERS 
Stateside assignments for men with 8 years in ground radar systems 
and 2 years' technical education. 

Alaskan assignments for radar technicians with 4 years' maintenance 
experience, one year of which must have been on FPS -20 systems. 

COMMUNICATIONS FIELD ENGINEERS 
Must have a minimum of 4 years' maintenance in any of the follow- 
ing: Telephone- Inside and Outside plant; Troposcatter /Microwave; 
Ground NavAids. 

To Arrange Interview, Fill ln Coupon Below and Mail To- 

PHILCO TECHREP DIVISION 
A SUBSIDIARY OF FORD MOTOR COMPANY 

P.O. BOX 10, FT. WASHINGTON, PA. An Equal Opportunity Employer 

NAME 
ADDRESS 
CITY PHONE__ 
Discharge Date and Rank 
Branch of Service 
Military or Commercial Electronic Experience 

Educational Background 

Dept. 804 

Designed and manufactured in U.S.A. 

NEVER 
A BURNOUT 

IN 6 EMC DIODE- PROTECTED VOMS u 
NOBODY ELSE BUT EMC DESIGNS IN SO MUCH VALUE! 

Professional quality and versatility Lifetime 
protection against electrical abuse No meter burn- 
out, needle damage, or fuse replacement 
VOLOMETER 
Model 109A Factory Wired & Tested $27.95 
Model 109AK Easy -to- Assemble Kit $20.25 
20,000 f2 /v DC sens. 10,000 12 /v AC sens. 41/2 ", 
40µa meter. High impact bakelite case. 5 DC 
voltage ranges: 0.6.60- 300 -600- 3000v. 5 AC volt- 
age ranges: 0- 12.120.600.1200.3000v. 3 DC cur- 
rent ranges 0- 6- 60.600ma. 3 AC current ranges: 
0- 30.300ma; O.3A. 3 resistance ranges: 0 -20K, 
- 200K, -20 megs. 5 db ranges: -4 to +67db. 
With carrying strap. 51/4" W x 63/4" H x 27/a" D. 
VOLOMETER 
Model 103A Factory Wired & Tested ;19.75 
Model 103AK Easy -to- Assemble Kit $15.90 
41/2 ", 2% accurate, 80011a D'Arsonval 
type meter. One zero adjustment for 
both resistance ranges. High impact r 
bakelite case. 5 AC voltage ranges: 
0 -12- 120- 600 -1200- 3000v. 5 DC voltage 
ranges: 0.6 -60. 300. 600- 3000v. 5 db 
ranges: -4 to +64db. 5 AC current 
ranges: 0-30-150-600ma. 4 DC current 
ranges: 0- 6- 30.120ma; 0.1.2A. 2 resist- 
ance ranges: 0.1K, 0 -1 meg. 51/4" W x 
63/4" H x 27/e" D. 

POCKET SIZE VOLOMETER 
Model 102A 
Factory Wired & Tested $15.90 
Model 102AK Easy -to- Assemble Kit $14.10 
31/2 ", 2% accurate 800µa D'Arsonval 
type meter. One zero adj. for both res. 
ranges. High impact bakelite case. 5 AC 
voltage ranges: 0-12-120-600-1200-3000v. 
5 DC voltage ranges: 0 -6.60- 300 -600- 
3000v. 3 AC current ranges: 0.30-150 - 
600ma. 4 DC current ranges: 0.6.30- 
130ma; 0-1.2A. Resistance : 0-1K, 0 -1 
meg. 33/4" W x 61/4" H x 2" D. 

EMC, 625 Broadway, New York 12, N.Y. 

Send me FREE catalog of the complete 
value -packed EMC line, and name of 
local distributor. 

RE -2 
NAMF 

ADDRESS 

CITY ZONE_STATF 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York 12, New York 
Export: Pan -Mar Corp., 1270 B'way,.N:Y. l 
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It will take thousands of electronics technicians to put man on the moon 

will you be one of them? 
To put men on the moon requires an 
army of electronics technicians working 
behind the scenes. These technicians 
will be men who, like yourself, started 
their careers with a healthy interest in 
electronics, and the foresight to realize 

80 

what a major role electronics will play in 
the future. Many of them will have taken 
their first step in this exciting field by 
sending for the free book from RCA In- 
stitutes. This book, more than any other, 
shows you how much more you get with 

RCA Institutes Home Training, and how 
thousands of men, like yourself, have 
btiilt, and are building the most reward- 
ing careers the field of electronics has to 
offer. Read how right this minute, you 
can do the same! 

RADIO-ELECTRONICS 
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Compare 
RCA Trail ing With 
That of Any other School 
Here Are 6 Solid Reasons Why 
Your Choice Should Be RCA: 
1. Wide Choice of Courses. RCA Insti- 
tutes lets you learn at home in your 
spare time the major fields of electronics 
with complete, step -by -step, easy to 
understand courses. Choose from the 
following: 

Communications Electronics 
FCC License Preparation 
Mobile Communications 
Automation Electronics 
Automatic Controls 
Industrial Applications 
Nuclear Instrumentation 
Digital Techniques 
TV Servicing 
Color TV Servicing 
Transistors 
Electronics Fundamentals (in English 
or Spanish) 
Computer Programming 
Drafting 

Each of these home training courses 
gives you the latest, up to the minute 
training you need to start toward a suc- 
cessful career in the electronics field of 
your choice! 

2. New, Easier Way to Learn. Only RCA 
Institutes gives you an exclusive, fast, 
easier way to master the essentials of 
electronics. The RCA ' AUTOTEXT" In- 
struction Method, a system of pro- 
grammed instruction developed by RCA, 
and introduced by RCA Institutes will 
help you learn almost automatically. Pro- 
grammed instruction has been proved 
with thousands of students -even those 
who have had trouble with ordinary 
home training methods in the past. For 
those just starting out in electronics, 
there's no better way to begin! 

FEBRUARY, 1965 

3. Top Quality Equipment. RCA Insti- 
tutes assures you of prime quality equip- 
ment in the kits furnished to you with 
the courses you take. The essential in- 
struments you build with these kits are 
yours to keep and use on the job. And 
each one is complete. You never have 
to take apart one piece to build another 
as some home training courses require 
you to do! Compare what RCA gives you 
with any other school. 

4. Personal Guidance. You may receive 
personal guidance every week from one 
of the many top instructors in the field 
at RCA Institutes to help you with your 
home training program. Conveniently lo- 
cated in the heart of New York City. 

5. Liberal Tuition Plan. RCA Institutes 
offers you the most economical possible 
method of home training through its 
Liberal Tuition Plan. You pay for lessons 
only as you order them. If, for any rea- 
son, you should wish to interrupt your 
training, you may do so and you will not 
owe one cent until you resume the 
course. No long -term obligations, ever! 

6. Ideal for Beginners and Advanced 
Students. If you are already in electron- 
ics, RCA Institutes advanced home train- 
ing courses will help you get ahead faster 
and secure your future, by teaching you 
the most recent developments in your 
field. If you are just starting out in elec- 
tronics, RCA electronics fundamentals 
courses will give you the foundation you 
need for building a career! 

IF YOU PREFER CLASSROOM TRAIN- 
ING, RCA OFFERS YOU THE BEST. 

RCA Institutes maintains one of the larg- 
est schools of its kind in New York City - 
a virtual "College of Electronics" where 
classroom and laboratory training is 
available to you in day or evening ses- 
sions. You may be admitted without any 
previous technical training; prep courses 
are available if you haven't completed 
high school. Coeducational day and eve- 
ning classes start four times a year. 

OUTSTANDING PLACEMENT RECORD 

RCA Institutes Resident School has a 

Free Placement Service available to all 
students. In recent years, 9 out of 10 
who used this service have found their 
jobs waiting for them on the day they 
graduated! And many of these jobs are 
with top companies in the field -such as 
IBM, Bell Telephone Labs, General Elec- 
tric, RCA, and radio and TV stations and 
other communications systems through- 
out the country! 

PLAN FOR A SUCCESSFUL FUTURE IN 
ELECTRONICS NOW! SEND FOR FREE 
BOOK! CHECK HOME TRAINING OR 
CLASSROOM TRAINING. 
NO OBLIGATION. 
NO SALESMAN 
WILL CALL. USE AT- 
TACHED POST- 
CARD. 

RCA INSTITUTES, INC. ZRE -25 
AService of RadioCorporation ofAmerica 
350 West 4th St., New York, N.Y. 10014 

THE MOST TRUSTED NAME IN ELECTRONICS 
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The 
do- it- yourselfer's 

newest 
catalog 
Here's your new catalog of quality elec- 

tronic kits and assembled equipment 
... your shopping guide for TV set kits, 
transistor radios, voltmeters, scopes, 

tube testers, ham gear, PA systems, 
and a host of other carefully engineered 
products. Every item in the Conar cata- 
log is backed by a no- loopholes, money - 
back guarantee. It's not the biggest 
catalog, but once you shop its pages 

you'll agree it's among the best. For 

years of pleasurable performance, for 
fun and pride in assembly, mail the 
coupon. Discover why Conar, a division 
of National Radio Institute, is just 
about the fastest growing name in 

the kit and 

CCNAR pment 
business. 

MAIL NOW!1MOM11111 

111 CO AR BC 5C 

3939 Wisconsin Avenue, Washington, D.C. 20016 II 
Please send me your new catalog. 

Name er 

Address 

t city 

State ZCode 

® 
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NEW 
PRODUCTS 

PORTABLE TAPE RECORDER, 
transistorized Carry -Corder 150, has sin- 
gle master control that starts. stops, winds 
and rewinds tape cartridges. 7% x 414 x 

21/8 in., weighs only 3 lb. with batteries. 

Outfit includes recorder, microphone, car- 
rying case with mike pouch, 4 cartridges 
and patch cord. Comes loaded with 300 -ft 
triple -play tape for playing time of 60 
minutes. Operates at 1% ips. Frequency 
response: 120 to 6,000 cycles; forward and 
rewind speed less than 70 seconds; wow 
and flutter less than 0.35 %; signal -to -noise 
ration better than -45 db; bias and erase 
frequency 35 kc. -North American Philips 
Co., Inc., High Fidelity Products Div., 
100 E. 42d St., New York, N. Y. 10017 

PORTABLE POWER SUPPLY. 
Tray- Electric, model 50 -160, provides 117 
volts, 60 cycles anywhere; has self -con- 
tained storage battery and inverter. Will 
operate lights, soldering irons, electric 
drills, tape recorders, 11 -in. portable TV, 
radios, hedge clippers, record players, 

electric devices. 12 x 53_ x 8 in., 29 lbs. - 
Terado Corp., 1068 Raymond Ave., St. 
Paul, Minn. 55108 

NEW TV TRANSMISSION CABLE, 
Durafoam, is designed to solve difficulty 
of terminating the cable at both antenna 
and receiver. Being flat it needs only to be 
split down the center to remove insulation 
from the copper conductors. Guaranteed 
against deterioration for 15 yrs., available 
in 1,000- and 500 -ft. spools; 50 -, 75- and 
100 -ft. coils with terminal installed at one 
end. Impedance; 290 ohms. Attenuation 
per 100 ft.: 1.04 db at 100 mc, 3.5 db at 
500 mc, 4.5 db at 900 mc. 0.410 in. wide. 
-Columbia Wire and Supply Co., 2850 
W. Irving Park Rd., Chicago, Ill. 60618 

MINIATURE 
WIRELESS MICRO- 
PHONE, model FAIT - 
2, size of cigarette 
pack, operates with 
any sensitive FM re- 
ceiver that tunes 88- 
108 mc. Tunable over 
entire FM band with 
one control, fully tran- 
sistorized. Long 9 -volt 
battery life claimed. 
300 -ft range. -Sharpe 
Instruments, Inc., Box 
24, Buffalo, N. Y. 
14225 

COAXIAL DIODE SWITCHES, 3 
models ( single -pole double -throw in 
photo, single -pole four -throw, and cross- 
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over transfer), all switch in 225 nano- 
seconds. All meet these environmental 
conditions: shock -30 g at 11 milliseconds, 
any axis; vibration -10 g at 10 -2,000 
cycles, any axis; temperature -65 °C to 
75 °C. All operate between 10 and 1,500 
me and are supplied with 50 -ohm Amphe- 
nol Series screw -on connectors.- Amphe- 
nol RF, Div. of Amphenol -Borg Elec- 
tronics Corp., 33 E. Franklin St., Dan- 
bury, Conn. 

BOOM MICROPHONE. Model 
SM5A ( impedance 50 ohms ), and SM5B 
(150 ohms) . Unidirectional, cardioid 
polar pattern. Frequency response: 50 to 
15,000 cycles. Integral windscreen, me- 
chanical suspension. Hum level: -120 
db; weighs 1 lb, 15 oz. -Shure Bros., Inc., 
222 Hartrey Ave., Evanston, Ill. 

TRANSISTOR- 
IZED SOUND - 

LEVEL METER, 
type 1565 -A, fits in 
one hand, measures 
sound levels from 44 
to 140 db (re 0002 
microbar). Weight- 
ing networks and 
both slow and fast 
meter responses in 
accordance with ASA 
and IEC specs. A 
flashlight C battery 
supplies power for 
35 hrs. 3/1ß x 7% 

x 2% in., lf% lb. Built -in ceramic micro- 
phone; front -panel output jack. -General 
Radio Co., West Concord, Mass. 01781 

TRANSISTOR UHF TV CONVER- 
TER KIT, UCT -051, for inside -set con- 
version. Technicians can customize TV 
chassis having series as well as parallel 
heaters. Transistor i.f. amplifier; silicon 
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transistors used in tuner with germanium 
transistor in amplifier. Amplifier assembly 
rotates 90° in respect to tuner body; only 
an 18 -volt dc connection needed to tuner. 
3 -gang tuning element used in tuner. 
Separate switch between uhf and vhf. - 
Standard Kollsman Industries, Inc., 2085 
N. Hawthorne Ave., Melrose Park, Ill. 

STEREO MULTIPLEX FM -AM 
TUNER /AMPLIFIER. Knight KN -370, 
has 35- watt -per -channel stereo amplifier, 
individual FM and AM tuning sections. 

Sensitivity: FM -2.5 ttv for 20 db of quiet- 
ing, i.f. bandwidth 300 kc. AM -4 ttv for 
20 db of signal -to -noise ratio. Selectivity 
8 kc. Frequency response: ±1 db, 20 -20,- 
000 cycles; distortion less than 0.6% at 
full rated power. Hum and noise: -60 
db at magnetic phono and tape head in- 
puts; -75 db at auxiliary inputs and tuner 
position. Channel separation: 35 db or 
better. Outputs: 4, 8 and 16 ohms per 
channel to speaker, left and right channel 
to tape recorder, high -Z center channel, 
low -Z stereo output to headphones. 20 
tubes, 12 diodes, 7 silicon rectifiers. 
Power: 110 -125 v, 60 cycle ac, 200 watts. 
-Allied Radio Corp., 100 N. Western 
Ave., Chicago 80, Ill. 

VACUUM -TUBE STEREO POWER 
AMPLIFIER, Futterman H -3, rated at 
50 watts per channel with 15- or 16 -ohm 
load. Frequency response: +0, -0.5 db 
from 5 to 90,000 cycles; signal -to -noise 
ratio better than 90 db below 50 watts. 
Square -wave response less than 2.0 sec 
rise time; damping factor 200. 18 tubes, 
6 silicon rectifiers. 17 x 10'% x 7% in., 29 
lb.- Harvard Electronics Co., 693 Broad- 
way, New York, N. Y. 10012 

CB TRANSCEIVER. Genie -Fone 
combines crystal- controlled 23- channel 

ALL NEW 
better than ever O GENUINE 

OISE" 

VOLUME 
CONTROL 

CONTACT 
RES` 

Ti. 
O:i% 

tarzzonstcor 

WON'T AFFECT 

PLASTICS 

NON- 

FLAMMABLE 

NON -TOXIC 

NO 

CARBON 

Available Only TET 
In 6 -oz. Spray Cans 

CLEANS, LUBRICATES, 
RESTORES AND PROTECTS 

Volume Controls, Push Button Assem- 
blies, Band Switches, Relays and other 
electrical contacts. 

Conforms rigidly to ALL Federal, State, 
Municipal Laws and Regulations! 

All NO -NOISE Aerosol Products 
NON -FLAMMABLE, NON -TOXIC, 

NO CARBON TET 

£zv§ YGk tilt üt" 

Tuner -Tonic 
with PERMA -FILM 

WON'T 

AFFECT PLASTICS 

Economical -a little does 
a lot. Cleans, lubricates, 
restores all tuners includ- 
ing wafer types. Non -toxic 
and non -flammable. For TV, 
Radio and FM. 

Buy EC -44 FOR 
ALL ELECTRICAL CONTACTS 

IN 6 OZ. SPRAY CAN 

NO PRICE INCREASE! 

FREE 
5" PLASTIC EXTENDER 
with All NO -NOISE PRODUCTS. 
Push- button assembly for pin- 
point application. 

Introducing ALL NEW 
"NO- NOISE" 

TAPE -RECO 
HEAD CLEANER 
For true hi- fidelity. Cleans heads. 
keeps residual noises to minimum. 
Will not affect plastics, non -flam- 
mable, non- toxic, not carbon tet. 

ALL PRODUCTS 
FREIGHT PREPAID and SOLD 

with MONEY -BACK GUARANTEE 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Avenue Jersey City 4, N. J. 
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voice- 

activate 

any 

tape recorfier 

The only device in the world that will 
convert any tape recorder into a voice - 
actuated unit. Tape recorder records 
when you speak .. , turns off when you 
stop. Permits complete operation of 
recorder from a distance or when hands 
are busy. Ideal for conferences and 
group activities. Installs in seconds 
without tools . no soldering. Has 
pause and sensitivity controls to meet 
all requirements. Can be used as on -off 
switch to control hi -fi, CB or ham trans- 
mitters, electrical appliances, etc. In 
leatherette case, complete with cord 
for battery -operated and transistor tape 
recorders. Made in USA Under $35.00 

See your tape recorder dealer or write: 
DEPT. RE -2 

kinemafix, Inc. 
2040 West Washington Boulevard 
Chicago, III. 60612 Area 312 666.0066 

ELECTRONICS 
FOR EVERYONE 1985 

FRE E 

iigNaga send for it 
today! 

490 PAGE 

1965 /.ILL /EL7 CATALOG 
SAVE MOST ON: 

Stereo Hi -Fi 
Famous Knight - 
Kits 
Tape Recording 
Phonographs 
CB Radio 
Amateur Gear 
P.A. Systems 
Test Instruments 
Electronic Parts, 
Tubes Transis- 
tors, Tools, Books 

490 Value- Packed 
Pages. World's largest 
selection of top 
money -saving buys, 
including exclusive 
products available 
only from ALLIED. Get 
fastest service, easy - 
pay terms, satisfac- 
tion guaranteed or 
your money back. 
Send coupon today for 
FREE 1965 Catalog. 

EASY TERMS: Use the Allied Credit 
Fund Plan -up to 24 months to pay 

ALLIED RADIO r 
ALLIED RADIO, Dept. 2 -B 

100 N. Western Ave., Chicago, III. 60680 

O Send FREE 1965 ALLIED Catalog 

Name 
PLEASE PRINT 

Address 

City State Zip 
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operation with 5 -watt input for base -sta- 
tion and mobile use. 4% x 8 x 11 in.; delta 
fine -tuning for within -channel adjust- 
ments; automatic noise limiter with on-off 
switch. Copper metallic -finish steel cabi- 
net.- Alliance Mfg. Co., Inc., Alliance, 
Ohio 

MOBILE AMPLIFIER, model S- 
300, all- transistor, push -pull design. 32 
watts EIA music power ( 50 watts peak) ; 

frequency response 50 to 15,000 cycles; 
less than 5% distortion at full output. 2 
outputs for 8 to 16 ohm speakers; 2 inputs 
for microphone and auxiliary. Signal -to- 
noise ratio 80 db. Operates on 12 vdc.- 
Perma -Power Co., 5740 N. Tripp Ave., 
Chicago, Ill. 60646 

STEREO A \ t PLIFIER. \T odd 233, 
66 watts, decorator -styled, speaker switch 
and front -panel headphone outlet, pow- 
ered center -channel output, heavy -duty 
output transformers, nonmagnetic elec- 
trolytic aluminum chassis, separate tone 
controls for each channel, dc on preamp 
tubes. -H. H. Scott, Inc., Dept. P, 111 
Powdermill Rd., Maynard, Mass. 

HIGH -POWER PA TRUMPET, 
model DH, 2 horn sections form one rec- 
tangular bell. Used with two ID -75 driv- 
ers, trumpet makes a 20% x 9% x 13 % -in. 
package of 150 watts. -LTV University, 
9500 W. Reno, Oklahoma City, Okla. 

PORTABLE TV CAMERA. Model 
TV -110, 12% x 5l x 3% in., including lens; 
110 -120 volts ac, 50/60 cycles. Pickup, 
Vidicon type 7038; scanning, random in- 
terlace; horizontal frequency, 15.75 kc; 
vertical frequency, 50/60 cycles; video 
amp response, 4 mc; output signal, com- 
posite video; output impedance, 75 ohms; 

output level, 1 -volt peak -to -peak video; 
horizontal resolution, 350 lines at center, 
vertical 250 lines at center; illumination, 
standard 500 lux; automatic light -level 
compensation. -Olson Electronics Inc., 
260 S. Forge St., Akron 8, Ohio 

CB TRANSCEIVER, 
CB -11, hand -held, 100 mw. 
9 transistors plus diode and 
thermistor. Receiver sensi- 
tivity: 1µv. lie x 2% x 6% 

in., 2 lb. Standard 9 -volt 
battery. Sold in pairs with 
leather strap and earphone. 
-Hallicrafters Co., 5th & 

Kostner Aves., Chicago, 
Ill. 60624 

SSB TRANSMITTER /RECEIVER, 
the CSB -125C, has power output of 125 
watts p.e.p.; up to 6 channels ( 2 supplied 
-4 optional ) cover the range of 2 to 30 
mc. For medium- and long -range point - 
to -point commercial communications. Sen- 
sitivity: less than 0.5 µv for SSB -CW and 

1 µv for 10 db SN /N ratio, 30% modula- 
tion on AM. Separately housed power 
supply designed for universal 115/230 - 
volt 50/60 -cycle operation. -Hammarlund 
Mfg. Co., Inc., 73 -88 Hammarlund Dr., 
Mars Hill, N. C. 28754 

UHF ANTENNA. Model U -807 
(Tracer), is modified high -gain Yagi; very 
flat frequency response across entire uhf 
TV band. Factory preassembled of gold 
anodized aluminum. -Winegard Co., Bur- 
lington, Iowa 

VHF ANTENNA BOOSTER. Genie - 
Color Booster, provides 10 to 12 db gain 
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with low noise factor as low as 4 to 6 db. 
Transistorized amplifier with universal 
mounting for any antenna boom or mast, 
or for wall or window frame installation; 
energized by remote power supply unit 
which functions as 2 -set coupler. -Alliance 
Mfg. Co., Inc., Dept. MJ, Alliance, Ohio 

UHF -TO -VHF CONVERTER FOR 
MATV SYSTEMS, the UC -3. Solid -state 
circuitry. Built -in voltage -regulated power 
supply. Low -noise mixer diode and i.f. 
amplifier transistor plus fine and coarse 
oscillator trimmers. Each unit custom - 
designed for specific conversion, and need 
not be mast -mounted. 75 -ohm input and 
two 75 -ohm mixing outputs. Grounding - 
type 3 -wire line cord and outlet complies 
with latest building codes.- Blonder- 
Tongue Labs, Inc., 9 Ailing St., Newark, 
N. J. 07102 

FOG IIORN /HAILER KIT. Model 
ND -24 all- transistor 30 -watt circuit for 
fog horn, hailing and boat horn with 4- 
position switch for on /off and to select any 
of 3 functions. Fog horn sounds for 3 
seconds, rests for 8. Included: push -to- 
talk mike, weatherproof horn projector for 
deck mounting, gimbal mounting bracket 
and 30 -ft speaker cable. 5 x 63% x 5% in., 
one circuit board. -Heath Co., Benton 
Harbor, Mich. 49023 

PROTOTYPE KIT, 3 -D Breadboard- 
ing Kit, contains laminated phenolic, pre - 
punched panels, terminal strips, volume - 
control strips, silver -plated snap -in termi- 
nals, punched chassis frames, end plates, 
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rack mounting plates, assorted hardware. 
Panels have holes for miniature and octal 
sockets, pot shaft bushings, snap -in termi- 
nals. Chassis frames are 16%-in. long, and 
with mounting plates will fit standard 19- 

in. rack. Terminals are double -turreted, 
slotted and extend above and below the 
chassis for soldered connections.-Preci- 
sion Metal Products Co., 41 Elm St., 
Stoneham, Mass. 

CRT CHECKER, CR133, designed to 
test all present and future picture tubes. 
Weighs 10 lb, checks CRT emission, inter - 
element shorts, control grid cutoff capa- 

bilities, gas and expected life. Checks all 
tubes from conventional black- and -white 
to new rectangular color picture tubes. 
Automatically controlled rejuvenator ap- 
plies voltage as required by individual 
tube condition. -Sencore, Inc., 426 West- 
gate Dr., Addison, Ill. 60101 

APPLICATIONS DEVELOPMENT 
KIT for investigating the flexible électro- 
luminescent light source called Tape -Lite, 
which creates light by excitation of phos- 
phors in an electrical field for use in signs 
and displays. Kit includes 1 -ft lengths of 
4 basic Tape -Lite colors plus 3 -ft length 
of green tape. All strips equipped with 
end caps and line cords for 120 -volt opera- 
tion. High -frequency power supply in- 
cluded. Complete specs and applications 
brochure. -Sylvania's Lighting Products 
Div., Panelescent Dept., 60 Boston St., 
Salem, Mass. continued 

ALL NEW WINEGARD 

TRACKER 
Has TWICE the range of 
Ordinary UHF antennas! 

. Uses "Controlled Incident Wave" principle 
to give it as much signal capture ability as a 
VHF antenna 
With pre -amp, TRACKER is actually 17times 
more sensitive than ordinary UHF antennas. 
(brings hundreds of thousands of TV viewers 
into range of good UHF reception for the 
first time) 

. VSWR of 1.5:1 or better on all channels. 
highest gain across all UHF channels 14 -83. 
Factory pre -assembled, Lightweight. All 
Aluminum construction, Gold Anodized. 

. Compact Carton (45" x 7" x 4%1 saves valu- 
able storage space. 

TRACKER is the best UHF antenna you can 
buy. Ask your distributor or write for spec. 
sheets today. 

ANTENNA Winegalld Co. SYSTEMS 

3013 -B KIRKWOOD BURLINGTON, IOWA 

New /porn 

TLC Ih IP IR IE S S 

DIODE 
23338Y-a1-3A33 

Diode Select -A -Spec 
Specs and substitutions for 
signal and power diodes. 
Contains over 25,000 subs. 
Specs comprise: Vw; PRY; 
If; Vf; and IR. Vw and If 
also listed in ascending 
order. 
01 -DSS .._ only $2.95 

Transistor Specifications 
and Substitutions Hand- 
book 2nd Edition. 
Specs and subs for over 
5,000 American and for- 
eign types. Over 16.000 
substitutions. Lists: Pc: lc; 
Vice: Vcb; Veb: hfe: Ice; ft; 
type; and use. 
TSSH -'t only $1.95 

Tu.usl« 
staK.,.n .. sH771101011 

HAMM 

Selected Semiconductor Circuits 
Includes simple, easy -to -build circuits on 
power supplies, converters, RF and .AF 
amplifiers, RF and AF oscillators, etc. 
01 -SC only $1.25 

Transistor Select -A -Spec 
Specs listed in ascending order. 
O1 -TS only $3.95 

TechPre,4 Publication, 
8ro44146w -9, 9ndiana, 4/611Z 
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the oldest, most 

widely proved and 

sold radio and TV 

lubricant 

oz. bottle 
2 with dropper 

4 oz. bottle 

oz. bottle A 

(brush-n.cap) 

8 oz. bottle 

LIST 

$1.49 
LIST 

2 54 
LIST 

2.64 
LIST 

5 07 
LIST 

2.79 
LIST 

1.79 

6 
oz. spray can - - with extender 

3 
oz. spray can - with extender 

Quietrole is your guarantee of the 
most effective, quick silencer of 
noisy radio and TV controls - the 
quality product that Is a top value. 

Get Quietrole at quality jobbers. 

Some territories still available for 
experienced representation. 

WORLD'S 
FINEST 

EASIN 

NULTICORE 

BUY IT AT RADIO -TV PARTS STORES 

MULTICORE SALES CORP. PORT WASHINGTON, N. Y. 
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NEW PRODUCTS continued 
CONTACT CLEANER, 

Walsco Clean and Quiet, non- 
inflammable -can be used 
where plastic parts exist, such 
as electrical and electronic 
truer controls, contacts, and 
witches. Siliconized, available 

in 6 -oz spray cans, with free 
extension for hard -to -reach 
areas. -GC Electronics, Inc., 
400 S. Wyman St., Rockford, 
Ill. 

MSS 

SOLID -STATE COMMUNICA- 
TIONS RECEIVER, the HRO -500, cov- 
ers 5 kc through 30 me in 60 synthesized 
500 -kc bands. Total coverage of corn - 
mercial, amateur, foreign broadcast, ma- 
rine, vif communications, test and ex- 
perimental frequencies. 1 -kc divisions 
are % in. apart for interpolation to 200 
cycles or better. Long -term stability from 
turn -on better than 100 cycles, supply - 
voltage variation of ± 10% and ambi- 
ent temperature variations of 30 °C. 

so trio= im 
V st 

rrarülr wr* OF .. 

Bandwidths: 500 cycles, 2.5 kc, 5.0 kc 
and 8.0 kc. Power obtainable from flash- 
light cells, 12 -volt battery or from 115v/ 
230v 50-60 cycle sources. 7% x 16% x 

12% in., 32 lbs.- National Radio Co., 
Inc., Equipment Div., Dept. P, 37 Wash- 
ington St., Melrose, Mass. 

PORTABLE ANALYZER, model 
1400, tests fixed and portable generator 
sets, inverters, and missile and space - 
vehicle power supplies. Monitors frequen- 
cy and voltage -stability of power lines. 
Has all- transistor frequency transducer. 

33i -in. diameter meters have 250° ex- 
panded scales. Standard units include dual 
voltage ranges of 105 -125 and 200 -240 ac 
and dual frequency ranges of 55-65 and 
375 -425 cycles. Voltage accuracy: ±0.1% 
full scale to ±0.25% full scale. Frequency 
accuracy: ±0.1% to ±0.6 %. Walnut -toned 
Formica cases. -A & M Instrument, Inc., 
48-01 31st Ave., Long Island City 3, N. Y. 

All specifications front manufacturers data. I 

00 

catalogs 

.literature 

charts 

BULLETIN, Form 776, 8 pages, looseleaf 
punched, features new full -wave log -periodic 
L- dipole system antennas for FM- stereo reception 
up to 175 miles. With photos, specs and descrip- 
tion of how LPL -FM antenna works. -JFD Re- 
search & Development Labs, Champaign, Ill. 

TV SYSTEM PLANNING GUIDE, 3 -ring 
binder, designed as continuous service to be up- 
dated, with application data, specs, design data, 
prices. Obtainable only through company's fran- 
chised installers. -Blonder -Tongue Labs, Inc., 9 
Ailing St., Newark, N.J. 07102 

BOOKLET, "How to Use Nickel -Cadmium 
Batteries." (BA -109), 8 pages, cartoon -illustrated, 
reprinted by permission of US Army. -Battery 
Div., Sonotone Corp., Elmsford, N.Y. 

CATALOG OF MINIATURE TOOLS. 50 
pages of screwdrivers, pliers, files, wrenches, 
tweezers, soldering equipment, tool kits, lighting 
and optical devices plus 7 pages of technical tool 
tips. -Jensen Tools & Alloys, 3630 E. Indian 
School Rd., Phoenix, Ariz. 85018 

WINTER CATALOG 1965, No. 15 "Green - 
sheet." 48 pp, photos, drawings, specs, index. Wide 
listing of electronic parts including many 
winter specials. -Barry Electronics Mail Order 
Corp., 512 Broadway, New York, N.Y. 10012 

G -LINE FLYER, single sheet, with photos 
and curves, describing new installations of G -Line 
-low -loss, lightweight transmission lines for an- 
tenna feeding and long- distance rf and microwave 
distribution in CATV, industrial, broadcasting and 
educational systems.- Surface Conduction, Inc., 
1501 Broadway, New York, N.Y. 10036 

ANTENNA AND ANTENNA -KIT CATA- 
LOG, 14 pages, looseleaf punched, on line of in- 
door and outdoor antennas, with drawings, photos, 
descriptions.- Parker Metal Goods Co., 85 Pres- 
cott St., Worcester 8, Mass. 

DATA SHEET on imported bamboo slide rule 
with manufacturer's manual and optional self - 
teaching course. -Alsynco, 171 S. Main St., Na- 
tick, Mass. 01762 

SPEAKERS LEAFLET lists speakers for PA, 
background music, hi -fi, automotive and general 
replacement applications. -Quam -Nichols Co., 
Marquette Rd. & Prairie Ave., Chicago, Ill. 60637 

1965 CATALOG. 32 pages of information and 
technical data on wire, cable, switches and elec- 
tronic hardware. -Daburn Electronics & Cable 
Corp., 96 Prince St., New York, N.Y. 10012 

PUNCH AND DIE MANUAL, 8 pages, suit- 
ably punched, with diagrams, describes proper 
tooling and chassis preparation for insertion of 
1 -piece Teflon -insulated terminals and available 
tools and methods to use them for drill -and- 
countersink, single -step drilling and new punch- 
and -die system.- Sealectro Corp., 225 Hoyt St., 
Mamaroneck, N.Y. 

1965 CATALOG, REN -I, pocket -size folder. 
Net and list prices on radio and TV tubes, CRT's, 
technical courses, diodes and rectifiers.- Cornell 
Electronics, 4215 University Ave., San Diego, Calif. 
92105 

BUSINESS FORMS CATALOG contains 60 
items designed for radio-TV and appliance service: 
NCR service order forms; 1 -time carbon service in- 
voice forms; job ticket books, with or without im- 
print. 16 pages, illustrated, special rubber -stamp 
offer.- Oelrich Publications, 6556 W. Higgins Ave., 
Chicago, Ill. 60631 
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RECEIVING -TUBE INTERCHANGEABILI - 
TY CHART, ETR- 1749B, pocket -size, covers 369 
American and foreign types now available through 
distributors of G -E components. -General Electric, 
Electronic Components Div., Schenectady, N. Y. 

CARTRIDGE CURVE COMPARATOR 
GUIDE, prepared by Hirsch -Houck Labs and re- 
printed from HiFi /Stereo Review, rates 10 stereo 
cartridges for frequency response, separation be- 
tween channels, overall reproduction quality, with 
section on how to interpret curves. -Audio Dy- 
namics Corp., Pickett District Rd., New Milford, 
Conn. 

GRIPS CATALOG, No. 64, 76 pages, loose - 
leaf bound, plus price list, with photos and specs 
of mechanical wire -mesh holding devices. - Kellems 
Co., Inc., Stonington, Conn. 

EXPANDED COMMUNICATIONS CATA- 
LOG, 10 -page, pocket -size. Photos and specs of 
2 -way radio line; includes cross- section of most - 
wanted reconditioned 2 -way radio systems. - 
Gregory Electronics Corp., 249 Route 46, Saddle 
Brook, N.J. 

COMPONENTS CATALOG, 32 pages. Resis- 
tors, transistors, capacitors, yokes, tubes, rectifiers, 
diodes, test equipment. Illustrated.- Arcturus Elec- 
tronics Corp., 502 22nd St., Union City, N.J. 07087 

TEST INSTRUMENT CATALOG, No. 227, 
6 -page folder with 4 -page addition of 6 new models 
(Form No. 252). Photos and specs of line of tube 
testers, oscilloscope, color bar generator, sweep 
circuit analyzer, etc. -Sencore, 426 S. Westgate 
Dr., Addison, Ill. 

CB CRYSTALS INTERCHANGEABILITY 
CHART, cross -referenced data from over 150 man- 
ufacturers, pocket -size. Information by manu- 
facturer, model number, channel, transmit or re- 
ceive. Includes conversions of channel number to 
frequency; dictionary of national CB standard 10- 
codes. Free from distributors, 254 from manufac- 
turer.-Semitronics Corp., 265 Canal St., New 
York, N.Y. 10013 

BULLETIN T88, describes solderless discon- 
nects for repairing and maintaining quick- connect 
wiring. Single sheet, looseleaf punched. -Thomas 
& Betts Co., 36 Butler St., Elizabeth 1, N.J. 

RESISTOR CATALOG, No. 65, 22 pages of 
wirewound resistors with complete specs (and 
cross -referenced mil specs).- Precision Resistor 
Co., Inc., 109 U.S. Hwy 22, Hillside N.J. 07205 

TENNA -ROTOR BROCHURE, 4 pages, uni- 
versal- punched. Photos and specs of 4 models of 
the Tenna- Rotor. 70 -page Service Manual with sup- 
plements also available for 50¢.- Alliance Mfg. 
Co., Inc., Dept. TR -23, Alliance, Ohio 

1965 CONSOLE CATALOG, full -color, 20 
pages of photos and technical details on range of 
stereo consoles, including new model stereo Com- 
pact. Description of audio components and cabi- 
net construction. -H. H. Scott, Inc., Dept. P, I11 
Powdermill Rd., Maynard, Mass. 

TECHNICAL PAPER, "Significance of Large 
Lije Testing Programs," 8 pages with bibliography, 
discusses the large -scale testing and component 
part evaluation work performed on the CYFR 
fixed glass capacitor, used in many missile and 
space electronics systems. Author R. A. O'Brien. - 
Electronics Products Div. of Corning Glass 
Works, Raleigh, N.C. 

APPLICATION NEWS, Vol. 2, No. 2, 16 
pages of an engineer's description of a number of 
applications for neon -photocell units, discussing 
choppers (or modulators), power supplies, low - 
noise switch, overload protection and memory cir- 
cuits.- Signalite, Inc., Neptune, N.J. 

ELECTRONIC PROJECTS CATALOG, No. 
8, 28 pages describing 160 projects, categorized by 
relative difficulty and design type; includes or- 
gans, theremins, power supplies, ohmmeters, hear- 
ing aids, transmitters, etc. -Henry Francis Parks 
Laboratory, Box 1665, Seattle, Wash. 98125. 250 

PLUG GUIDE, 24 pages with photos and 
descriptions of various types of plugs and catalog 
number for each type in firm's line of 53,000 plug 
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items.- Cannon Electric Co., 3208 Humboldt St., 
Los Angeles 31, Calif. 

DATA ACQUISITION SYSTEM BULLE- 
TIN, DAS -100, 6 pages, foldout, photo and specs 
on system for data acquisition, recording, repro- 
ducing, display, coding and preparation for an- 
alysis. Also offer Catalog No. 1817, 12 pages price 
list of professional magnetic tape recorders. - 
Ampex Corp., 401 Broadway, Redwood City, Calif. 

Any or all of these catalogs, bulletins, or 
periodicals are available to you on request direct 
to the manufacturers, whose addresses are listed 
at the end of each item. Use your letterhead -do 
not use postcards. To facilitate identification, 
mention the issue and page of RADIO -ELEC- 
TRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 

E E Catalog 
OF THE WORLD'S FINEST 
ELECTRONIC GOV'T 
SURPLUS BARGAINS 

HUNDREDS OF TOP QUALITY /I ITEMS - Receivers, Transmitters. 

.S 
Microphones. Inverters, Power Supplies, 
Meters, Phones, Antennas, Indicators, Filters, Transformers, Amplifiers. 
Headsets, Converters. Control Boxes. 
Dynamotor,, Test Equipment, Motors, 
Blowers, Cable, Keyers, Chokes, Hand- 
sets. Switches, etc.. etc. Send for Free 
Catalog -Dept. RE. 

R RADIO SALES 
DA RD. Box 1105 LIMA, OHIO 

SELL WITH A CLASSIFIED AD 

Citizen's Band 
TRANSCEIVERS 

Mobile & Base 

ENGINEERED FOR TOP PERFORMANCE 

MANUFACTURED FOR QUALITY 

GUARANTEED FOR RELIABILITY 

BEFORE YOU BUY -CHECK THE SPECS... WRITE TO: 

ELECTRONICS 
INCORPORATED 

WINNISOUAM, N. H. 

March 22 -26, 1965 

ELECTRICAL-ELECTRONICS 

Exhibit hours (4 days): Monday & 
Thursday, 9:45 a.m. -9 p.m.; Tuesday 
& Wednesday, 9:45 a.m. -6 p.m. 

4 Technical sessions (5 days) 10 a.m. - 
5 p.m. (Hilton, Tuesday to 10 p.m.) 

80 subject -organized technical ses- 
sions presenting 400 vital "break- 
through" papers. 

Over 1000 Exhibits using 340,000 
c running feet of display units in N.Y. ss Coliseum & N.Y. Hilton. 

Gala IEEE Banquet on Wednesday, 
March 24, 1965 at 6:45 p.m. in 
Grand Ballroom, N.Y. Hilton. 

Registration: $2.00 IEEE Members, 
$5.00 Non -members. High School 
students admitted Thursday after- 
noon only, $2.00 if accompanied by 
an adult (not over 3 per adult). 

NEW YORK COLISEUM and the NEW YORK HILTON 
Buses every few minutes 
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send for New FREE 

'CRYSTAL 

CATALOG 

. with New 

TRANSISTOR 

OSCILLATOR 

CIRCUITS 

3 PLANTS TO SERVE YOU BETTER 

HERMETICALLY SEALED 
PRECISION GROUND 

CUSTOM -MADE 
NON -OVEN CRYSTALS 

Gold or silver plated, spring mounted, vacuum 
sealed or inert gas, high freq. stability, 10 
milliwatt max. current cap. Meet mil. specs. 

1000KC to 1600KC (Fund. Freq.) ___ ............._ 
Prices on Request 

16OIKC to 2000KC (Fund. Freq.) $5.00 ea. 
2001KC to 2500KC (Fund. Freq.) 4.00 ea. 
2501KC to 5000KC (Fund. Freq.) 3.50 ea. 
5001KC to 7000KC (Fund. Freq.) 3.90 ea. 
7001KC to 10,000KC (Fund. Freq.) 3.25 ea. 
10,001KC to 15,000KC (Fund. Freq.) 3.75 ea. 
15MC to 20MC (Fund. Freq.) 5.00 ea. 

OVERTONE CRYSTALS 
15MC to 3OMC Third Overtone _____._.$3.85 ea. 
30MC to 40MC Third Overtone __ 4.10 ea. 
40MC to 65MC Third or Fifth Overtone 4.50 ea. 
65MC to IOOMC Fifth Overtone 6.00 ea. 

DRAKE 2 -B Receiver Crystals $4.00 
(All Channels -Order by Freq.) 

OVEN -TYPE CRYSTALS 
For Motorola, GE, Gonset, Bendix, etc. 
Add $2.00 per crystal to above prices 

SUB -MINIATURE PRICES slightly higher 

ORDER FROM CLOSER PLANT *. 
TEXAS CRYSTALS 

DEPT. RE Division of 
1000 Crystal Drive 
FORT MYERS, FLORDA 
Phone 813 WE 6 -2109 

AND 
4117 W. Jefferson Blvd. 
LOS ANGELES, CALIF. 
Phone 213 -731 -2258 

noteworthy 

!ircuits 

MOBILE RECORDER WAVE FILTER 

RECEPT FOR 
RECORDER 
LINE CORD .5A C 

10 /200V 
R OIL FILLED 

3000/50W 

To CONY 
OUTPUT 

When tape recorders with syn- 
chronous or split -phase motors are con- 
nected to transistorized power convert- 
ers, the motors may be hard to start. 
These motors must run on sine -wave ac. 
Most transistor converters develop a 
type of square wave. 

Connect a wave filter across the 
output of the converter to correct this 

One Year 
Guaranteed T YBES 

PER 
TUBE 

100 TUBES OE MORE 

300 PER TUBE 

1` 

1 

ll 
`111111 

(No Limit) from this list. 
ti 

BAGS 6SN7 

6AUS 616 6V6 

RAO 61(6 6184 

Console 
Seil Sel.,r 

Tube Tester 

OZ4 6A116 6006 
183 CATS 6CFG 

1H5 6AU4 6CGT 
113 6AU5 6CG8 
11.4 6AÚ6 6CM7 

1T4 6AV6 
1U4 CAWS 
1x2 6AX4 
3CB6 6BÁ6 
5U4 68C5 
5V4 6806 
SY3 6BG6 
686 68146 
6A8 68.16 
6884 68L7 
6ÁC7 68 N4 
6A05 6BN6 
6ÁK5 68Q6 
6ÁL5 6526 
6ÁN8 6C4 
6AQ5 6C6 
6AS5 CC86 

6EM5 
6F6 
6146 
615 

616 

6SC7 
6517 
6117 
611(7 
6317 

If Not Shippey 
in24 hrs. 

YOUR 
ORDER 
FREE! 

6V6 128H7 
6W4 12816 
6W6 12877 
6X4 )205 
6X5 12CÁ5 
7A7 12567 
7A8 125Q7 
786 2516 
757 2526 
7Ba 35Wa 
7C5 3523 
767 3525 

121D6 
5246 12AE6 
27 12AF6 
AI 12AT7 

12AU7 
6CZ5 61(6 6167 47 

606 61(7 65Q7 
128X7 

7S 128A6 
77 6044 6Q7 6587 128D6 

60E6 654 687 128E6 78 

6DQ6 GSA7 6U8 128F6 84 

tuba and. RT's at law BrlaSs- snM fru bt rdo,. 
sUS I U II WI .I ü111:19lFiYU© 

/'reslige f Success are 1-our.s as an 
ELECTRONIC EXPERT! 11 

`Tt 

Mulon tn'duttant! Sao tette 
Ind., dualle .Boned 'Banded 

and Code Dated 

Tubes are new. 
at sled and SO 

Mend. 

TUBE 
CARTONS 

CARTONS 
NIGH GLOSS 
CLAY COATED 

NED I. 
WITH BUILT IT 

D1Á001 A I. 
PAPTITI,ST 

47 

11444 NAVIN 
1744. 214114 

21 PICTURE 
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° 31 Yr Guar 
"4:1 

s 

coo er lend Be 

1'inCSt ELECTRONIC CLEANER 

all purpose 
ELECTRONIC 

CLEANER 

79 NNrc 
MAN 

o.e,.. ..... IN,n.re, 

III! HONK 

cleaner 

140arn 4,4 /4e no en extrels end woad 
wale Way.. hard 4 rote plates eon een 

DIODES/RECTIFIERS 

60.4 
6447 

51.144 

cRaXXimN.S 

COR CORNELL CUSTOMERS ONLY b 
spud wrong .mrm.i.hthe pblisher,.Ms 
*morns bmdáns we °wadable. 

COMPLETE esoso SERVICING AND 
BASIC ELECTRONICS COURSE ONLY S3Á0 

.ruer var v °Xr Sei e* 

op No... of donors To 
namoiala yours. PI p.c./ al 
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CORNELL ELECTRONICS CO. 
Dept RE 2 4217 University Ave., San Diego , Calif. 9 2 1 0 5 
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TERMS: Add 3c per tube 
shipping. Orders under $5 00 
add 3c per tube shipping 
plus 50c handling. Canadian 
orders add approximate 
postage. Send 25° deposit 
on C.0.D, orders. No C 0.0. 
orders under SS. 00 or to 
Canada. No 24 hr free offer 
on personal check orders 
S.DAY MONEY BACK OFFER' 

fault. Hook a scope across the output 
and with the recorder running, set the 
value of R for the best waveform. The 
fuse protects the converter if C should 
short with a low setting of R. Steve P. 
Dow 

UNUSUAL FREQUENCY DIVIDER 

The most common frequency di- 
viders use either blocking oscillators or 
multivibrators. These types develop a 
distorted waveform that must be shaped 
before it can be used to drive the next 
divider in the chain. Some of the more 
sophisticated special -purpose dividers 
use heterodyne type circuits. 

Here is a transistorized circuit de- 
signed as a locked phase -shift oscillator. 
Writing in Electronic Engineering 
(London, England), the author states 
that the circuit has been used to divide 
by factors up to 5 with perfect reliabil- 
ity over a temperature range of 15° to 
35 °C with power supply variations of 
x-10 %. The output waveform is nearly 
sinusoidal so it can be used to drive 
other dividers in the chain. 

-9V 

20 KC 

INPUT 

45-.2 

Using 0075's (a European type 
transistor similar to the 2N191 and 
2N406) for Q1 and Q2, the divider 
produces a 4 -kc output with 20 -kc in- 
put. About 0.2 volt is required for good 
synchronization. Output is about 2 volts. 
By changing the series capacitors to 
.002 tif and selecting the transistor for 
Q2, the divider provides a 20 -kc output 
when driven at 100 kc. END 

Non - Commercial 
Classified Ads 

RADIO -ELECTRONICS now 
has a new Non -Commercial rate 
of 300 per word for individuals. 
(Our commercial rate remains at 
550 per word.) 
Readers interested in buying or 
selling personal items or equip- 
ment can now do so at little cost. 
See the classified section for de- 
tails and order form. 
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This month's puzzles are on page 49 

No Output 
Someone had put the battery in 

backwards (reverse polarity). The tran- 
sistors shown are n -p -n's and therefore 
improperly biased. With negative volt- 
age on the collectors, the base -collector 
junction would be forward- biased, re- 
sulting in a high collector current that 

Ere would most likely damage the transis- 
tors. 

The base bias is also reversed. In 
an n -p -n audio amplifier, the transistor 
bases are normally biased slightly posi- 
tive, forward- biasing the base -emitter 
junctions. 

Which Resistor? 
Connect resistors and ohmmeter as 

shown. If you're lucky, the ohmmeter 
will read 162 or 105.75 ohms directly, 
indicating A or J, respectively, to be the 
bad unit. A reading of 112 ohms indi- 
cates B or C, 126 ohms D or G, 108 
ohms E or F, and infinity H or I. 

So you can always narrow the sus- 
pect down to one of a pair. The second 
measurement consists simply of check- 
ing one of them. If it is good, the re- 
maining one is the culprit. 

5 X 10 = 10? 
Connected as shown, Rl through 

R4 meet the requirements of a balanced 
bridge (R1R4 = R2R3). The fifth re- 
sistor (R5) is now connected across the 
balance points A and B with no effect 
on the terminal resistance. R5 could be 
any value from zero ohms to infinity 
with the same results. The effective re- 

FEBRUARY, 1965 

sistance of the series -parallel combina- 
tion equals 10 ohms. 

Incorrect Black Box 

dA B C 
OHMMETER 
TEST POINTS 

The answer to "Another Black 
Box" on page 89, December 1964, con- 
tained an incorrect drawing, that of a 
test setup with only one isolated contact. 
Although it seemed to cover the condi- 
tions of the puzzle, the coil was shunted 
across one set of contacts and would 
affect results. The correct drawing is 
shown here. 

CAR OWNERS SAY... 
"Terrific," "Fabulous," 
"Improves radio 100 %!" 

VERBA -MATIX 
America's Prestige 

REVERBERATION 
The only system with 

4 Transistors Heavy 7 oz. Ceramic - 
Magnet Speaker Complete Control 
Panel (with Reverb % Control) No 
Drilling, No Screws, for easy installa- 
tion Fits all Cars, Neg. or Pos. 
Ground (12 volt) All Speakers 2 to 40 
ohms No Noise Driving Over Bumps. 

Made in U.S.A For Complete details see your 
Distributor or write 

Dept. RE -2 

kinemafix, inc. 
2040 W. Washington Blvd., 
Chicago, Illinois 60612 
Area Code 312 666 -0066 

Z I P stands for the Post Office Department's new Zoning Improve- 
ment Plan. When renewing your RADIO -ELECTRONICS subscription, or sending us a change of address, please let us know what your ZIP Code is. We'll add it to your address mailing plate ... and you'll get speedier delivery service from the Post Office. By the way, when writing to us, address: RADIO -ELECTRONICS, 154 West 14th St., New York, N. Y. 10011. 

ELECTRONICS 
Engineering- Technicians 

Bachelor of Science Degree, 30 Months 
Save Two Years' Time 

Radio -Television Plus Color Technician (12 Months) 
The Nation's in- Electronics Engineering Technology (15 Months) 

creased demand Electronics Engineering (B.S. Degree) 

for Engineers, 
Electrical Engineering (B.S. Degree) 
Mechanical Engineering (B.S. Degree) 

Electronic Technicians, Radio TV Technicians is at an Civil Engineering (B.S. Degree) 
all time high. Heald Graduates are in demand for Architecture (B.S. Degree) 

Preferred High Paying Salaries. Train now (36 Months) 

for a lucrative satisfying lifetime career. Approved for Veterans 

HEALD'S 
ENGINEERING COLLEGE 

Est. 1863 -101 Years 
Van Ness at Post, RE 

San Francisco, Calif. 

DAY AND EVENING CLASSES 
Write for Catalog and Registration Application. 

New Term Starting Soon. 

Your Name 

Address 

City 

State 
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technicians' 
e ws 

BRIEFS AGAINST CATV CONTROL 

FILED WITH FCC 

More than 60 briefs have been 
filed with the Federal Communications 
Commission opposing the request of the 
American Broadcasting Co. that com- 
munity- antenna television systems be 
regulated. Only half a dozen briefs were 
filed in support of the proposal by TV 
stations. 

ABC filed a petition with the FCC 
asking that it (the FCC) regulate the 
carriage of TV signals by community - 
antenna TV systems and establish zones 
normally to be served by the stations. 
This would prevent what ABC terms 
"indiscriminate use of station's signals 
to serve areas totally different from 

those which they are authorized to 
serve." 

The network also asked the FCC to 
establish when a station's signal may 
properly be brought to areas not within 
its normal service area by a CATV sys- 
tem. Further, the network requested 
that if CATV franchises are to be is- 
sued, TV broadcasters should be given 
preference. Another claim was that 
CATV threatens uhf TV development. 

The National Community TV As- 
sociation in Washington, D. C. filed an 
opposition statement, claiming that the 
FCC has no authority to regulate 
CATV, and to do so would destroy the 
industry. Many CATV operators and 
equipment manufacturers filed similar 
opposition briefs. 

CADDY -RUSTLERS WORRY 

ST. LOUIS TESA 

Alarmed by increasing thefts of 
tube caddies and equipment from serv- 
ice vehicles, members of the St. Louis, 
Mo., Television Electronic Service As- 
sociation invited St. Louis police detec- 
tive Larry Judge to speak to the group 
and explain how the thefts could be 
prevented. 

Pointing out that most of the thefts 
are "thefts of opportunity " -committed 
upon happening to find an unlocked 

door or some poorly watched merchan- 
dise, the detective told the TESAns to 
keep their trucks locked at all times, and 
to be especially careful when they think 
they will be gone just a few minutes, to 
pick up a part or do some such errand. 

Other suggestions from the police 
detective were to keep cargo concealed 
with tarpaulins or throw pads and to 
install alarm equipment. 

To help identify your equipment if 
it is stolen, put hidden marks on it. Re- 
cord serial and model numbers of equip- 
ment whenever possible. 

Detective Judge's last suggestion 
was to require licensing, registration 
and bonding of all service outlets, be- 
cause most stolen electronics service 
equipment finds its way back into the 
field through such distributors. (Pretty 
hard to get rid of a hot tube caddy at a 
pawnshop.) Registration may help con- 
trol the passing of stolen equipment. 

Insurance companies are beginning 
to require some elaborate and expensive 
thief -proofing: locks on ventilators, wire 
guards over rear windows, locked wire 
dividers between driver's compartment 
and cargo space, and, of course, alarm 
systems. 

"MOVING OUT SALE 

OHIO TSA BOYCOTTS RCA 

The Television Service Association 

IF PORT OF N. Y. AUTHORITY TAKING OVER 13 

BLOCKS FOR TRADE CENTER & WE'RE IN IT! 

We must unload 3 BULGING WAREHOUSES ... at the GREATEST PRICE SLASH in Electronic History! 

we will have 2 Places to serve you -Uptown at 2271 Broadway, Downtown still pending -Sale may end soon- HURRY, HURRY, HURRY. 

FREE $1 BUY WITH EVERY 10 YOU ORDER to"SItPóoys FREE GIFT WITH EVERY ORDER 
$27 MERCURY RECTIFIER TESTER $7 
tests all types, brochure on request 

$50 STARLITE AM -FM RADIO S12 
complete needs adjustments, as is 

PLAYBOY 6 TRANSISTOR RA- 5C 
DIO Style, Quality, Performance 
money -refund basis- Complete ... 
PLAYBOY TAPE RECORDER S10 
Brand new, Complete, worth double 

$50 STARLITE AM -FM RADIO $24 12 Transistors, Deluxe quality, sold 
on a money refund basis- complete 

o 

UNIVERSAL 5" PM SPEAKER $1 
Alnico 5 magnet, quality tone ... 
UNIVERSAL 4" PM SPEAKER $1 
Alnico 5 magnet, quality tone .... 
ELECTROSTATIC 3" TWEETER $1 
SPEAKER for FM, HI -FI, etc. ... 

5 -1.F. COIL TRANSFORMERS S1 sub -min for Transistor Radios .. 

5 - AUDIO OUTPUT TRANS- 51 
FORM sub -min for Trans Radios 

4- TOGGLE SWITCHES $1 
SPST, SPDT, DPST, DPDT 

15 -ASST. ROTARY SWITCHES $1 
all popular types $20 value .... 

CLEAN UP THE KITCHEN "JACK- $1 
POT" Big Deal 
only one to a customer 

Li 100-BRASS FAHNSTOCK CLIPS $1 
popular type & size, plated 

o 

D 

50 ASSORTED MYLAR CONDEN- 51 
SERS Popular types .001 to .47 .. 

3 AMPHENOL CO -AX CONNECT- $1 
ORS SO.239, PL -259, M -359 or soot 

50 -RCA LUCITE RADIO KNOBS $1 
popular type w. Indicator pointer 

100' -MINIATURE ZIP CORD S1 
2 conductor, serves 101 uses .... 
100 -ASST. RADIO KNOBS $1 
all selected popular types 

50 -RADIO & TV SOCKETS S1 
all type 7 pin, 8 pin, 9 pin, etc. 

100 -ASST. TERMINAL STRIPS $1 
all types, I -lug to 6 -lug 

100 -ASST. CERAMIC CONDEN- 51 
SERS some in 2% 

100 -ASST 1/4 WATT RESISTORS $1 
stand. choice ohmages, some in 5% 

100 -ASST 1/2 WATT RESISTORS $1 
stand. choice ohmages, some in 5% 

70 -ASST 1 WATT RESISTORS 51 
stand. choice ohmages, some in 5% 

35 -ASST 2 WATT RESISTORS 51 
stand. choice ohmages, some in 5 %, 

50- PRECISION RESISTORS $1 
asst. list price $50 less 98% 

20 - ASS'TED WIREWOUND $1 
RESISTORS, 5, 10, 20 watt 

6 - ASST. SELENIUM RECTI- $1 
FIERS 65ma, 1OOma, 300ma, etc. 

25 - SYLVANIA HEAT SINKS s1 
for Transistors, etc. 

6 - AEROVOX ELECTROLYTIC $1 
CONE) 1 3/15/15- 450/250/100V 

TV BARGAIN 

o 

o 

o 
o 

COLUMN 

STANDARD TV TUNER 41 me $r 
Complete with Tubes & Schematic . 

STANDARD TUNER UHF STRIPS 51 
26K, 34K, 43K, 46K, 48K, 51K, 
54Q, 58F, K or Q, 58K ... each 

2- COLOR -TV CRT SOCKETS 51 
wired leads, for all color TV's .. 
$15.00 TELEVISION PARTS S1 

JACKPOT" best buy ever .... 
4 - TV ALIGNMENT TOOLS $1 
most useful assortment 

$12 TV FLYBACK TRANS 90° 51 
for all type TV's incl schematic 

70° FLYBACK TRANSFORMER 51 
universal incl schematic diagram 

5 -TV CHEATER CORDS $1 
with both plugs 

3 -TV VERT OUTPUT TRANS $1 
universal 1011 ratio for all TV's 

4- DUMONT VERT OSC TRANS $1 
incl schematic for many TV uses 

20- ASSORTED TV COILS S1 
I.F. video, sound, ratio, etc. .... 
40- ASSORTED TV KNOBS $1 
all standard types. $40 value .. 
6 - TV ELECTROLYTIC CON- 51 
DENSERS Sprague 80.250v ... 

7 - ASST. TV ELECTROLYTIC 51 
CONDENSERS popular selection . 

3- ELECTROLYTIC CONDENSERS $1 
250/50 mfd -150 volts 

3- ELECTROLYTIC CONDENSERS $1 
250/120 mfd -150v 50mf,I -!5v 

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. 
92 

MARKET SCOOP COLUMN 
6 -IBM COMPUTOR SECTIONS 
loaded with Transistors, Condena $1 
ers, Diodes, Resistors, Etc. 

50 -G.E. FLASHLIGHT BULBS S1 #PR9, 2.7 volts 

1._.J 
2 -G.E. PIECES OF EQUIPMENT s1 
stacked with over 200 useful parts 

G.E. TV POWER TRANSFORMER SA 
250ma, 260/360v, 6.3 -9A, 5v -3A . 

TRANSISTOR RADIO -asst types $1 
good, bad, broken, as -is, potluck . 

TAPE RECORDER - assorted types 52 
gond, bad, broken, as -is, potluck 

20- PENLITE BATTERIES 11/2v $1 
15- BATTERIES C -cell similar 935. $1 
10- BATTERIES D -cell similar 950. $1 
5- BATTERIES (Transistor) similar 216 51 

FATHOM DEPTH PIECE OF $1 
EQUIPMENT loaded with fine parts 

FATHOM DEPTH PIECE OF $2 
EQUIPMENT with extra parts & 
motor 

$200 SONOTONE HEARING AID $5 
Complete less Earpiece & Batteries 

1 -SQ. YARD GRILLE CLOTH S1 
most popular brown & gold design 

BONANZA "a JACKPOTweath 
oP 

" not gold, $% 
not oil, but l Electronic 7 
Items -Money- Back -guarantee ... 

A, New York 7, N.Y. ca ti nEr2E359 
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of Ohio has resolved to stop buying 
"any product or equipment" from RCA, 
reports TESA News of St. Louis, in a 
reprint from Merchandising Week. The 
association says that RCA has been cut- 
ting into business that belongs to the 
independent servicer. 

The group also vowed to press in 
Congress for a "divorcement" of RCA 
"from service and repair completely and 
fully . . . and comparable to the di- 
vorcement . . . of the motion picture 
industry as it is related to the sale of 
motion pictures." 

Copies of the resolution have been 
sent to the Federal Trade Commission, 
the Small Business Administration and 
to Rep. James Roosevelt (D- Calif.), 
chairman of the House subcommittee on 
dual distribution. 

PHILA. TV DEALERS, SERVICERS 

PROTEST CATV REQUEST 

A group of Philadelphia -area TV 
servicers, wholesalers and retailers 
called a meeting late in November to 
protest an application for a community - 
antenna television system by Triangle 
Publications, Inc., of Philadelphia. 

A spokesman for the group said 
that the meeting was called after Tri- 
angle -which owns one radio and TV 
station in Philadelphia, as well as the 
Philadelphia Inquirer and TV Guide 

magazine -was granted a hearing be- 
fore the City Council. 

Triangle had asked the city for per- 
mission to string cables to relay pro- 
grams to subscribers in two heavily 
populated areas of northeast Philadel- 
phia. The service people object because 
of the probability that the CATV firm 
may establish set service facilities of its 
own and draw business away from the 
independent shops. Parts distributors 
feel that CATV companies will deal di- 
rectly with set manufacturers, bypassing 
local distributors. Further, business 
taken away from local service shops 
also means less business for distributors 
they patronize. 

The objections arise because the 
servicers and dealers assume that when 
a CATV -fed set goes on the blink, the 
watcher will call the CATV outfit first. 
From there, it is not hard to see how a 
CATV technician, finding the set bad, 
might easily persuade the owner to let 
him take it in for service. 

NARDA EXPANDS 

EDUCATIONAL PLANS 

"1965 will witness the biggest 
dealer training program in the history 
of the association ", said Earl T. Holst, 
president of the National Appliance & 
Radio -TV Dealers Association, an- 
nouncing plans for expanded educa- 
tional programs for members. 

Build It Yourself TV Camera/ kit 
Here It Is - Offered For The 

First Time From England: 

G6BEUKiT" 
The first fully transistorized TV CAMERA KIT. 

It is so simple to make BECAUSE: 

Comprehensive step by step fully illustrated 
instruction book, including basic Camera Theory. 

Wideband Video Amplifier with only one tuned 
inductor. No signal generator or special test equip 
meat required. 

Unique printed circuit board with each com- 
ponent clearly marked. 

Single Unit Scanning and Focus Assembly, in 
cluding Target connector. 

These are the Star features to ensure good pictures 
from your DO -IT- YOURSELF TV CAMERA. 

YOU CAN USE YOUR OWN TV 
TO MONITOR TV CAMERA. 

We will offer you in the very near future a 
low priced VIDEO TAPE RECORDER KIT. 

BEUKIT COMPLETE WITH VIDICON $251.90 
ASSEMBLED - $295.00 

Lens purchased with Kit $39.50 extra. 

For full information write to: 
P.A.F. ENTERPRISES 

Dept. C 

32 EAST 22nd STREET, BAYONNE, N. I. 07002 

Distributor for Beulah Electronics, England. 
We also carry 3 completed models of Video Cameras - Plus a full line of Video lenses and accessories. 

Subject to price change. 

CHAPT ZU DI MITZIA "JACK - 
POT" double your money back if Si 
not completely satisfied 

1 -LB SPOOL ROSIN -CORE SOL- $1 
DER 40/60 

25 -2 TERMINAL PIN JACKS S1 
asst types for various uses 

1000 -ASST. HARDWARE KIT $1 
screws, nuts, washers, rivets, etc. 

1000- ASSORTED RIVETS 
most useful selected sizes 

1000- ASSORTED WASHERS 
most useful selected sizes 

250 -ASST. SOLDERING LUGS 
best types and sizes 

250 -ASST. WOOD SCREWS 
finest popular selection 

o 
o 

50 - WHITE TUBE CARTONS S1 
asst. for all 4 important sizes .... 
10 SETS - DELUXE PLUGS & $1 
JACKS asst. for many purposes 

10 - SETS PHONO PLUGS & $1 
PIN JACKS RCA type 

25- DUMONT MOLDED CON- 53. 
DENSERS .1 -600v 

10 -6' ELECTRIC LINE COROS $1 with plug standard brands 

4 - 50' SPOOLS HOOK -UP WIRE $1 
4 different colors 

250 - ASST. SELF TAPPING $1 
SCREWS #6, #s, etc. 

El 

El 

150 -ASST. 6/32 SCREWS 
and 150 6/32 HEX NUTS 

$1 

150 -ASST. 8/32 SCREWS 
Si and 150 -8/32 HEX NUTS 

150 -6/32 HEX NUTS 
$1 and 150 -8/32 HEX NUTS 

100 - ASST. RUBBER & FELT $1 
FEET FOR CABINETS best sizes 

10- ASSORTED SLIDE SWITCHES $1 
SPST, SPDT, DPDT, etc. 

50- ASSORTED #3AG FUSES 51 
Popular assorted ampere ratings .. 

10 - SURE -GRIP ALLIGATOR $1 
CLIPS 2" plated 

5- ASSORTED TRANSFORMERS 51 
Radio, TV and Industrial 

50' - INSULATED SHIELDED 51 
WIRE #20 braided metal jacket .. 

50' - HI- VOLTAGE WIRE $l for TV, special circuits, etc. .... 
200' -BUSS WIRE #20 tinned foe $1 
hookups, special circuits, etc. .. 

50 - STRIPS ASSORTED SPA- $1 
GHETTI handy sizes 

100- ASSORTED RUBBER GROM- 51 
METS hest sises 

50- ASSORTED TV PEAKING $1 
COILS all popular types 

3 -1/2 MEG VOLUME CONTROLS 
with switch, 3" shaft 

5 - ASST. 4 WATT WIRE - 
WOUND CONTROLS 

20- ASSORTED VOLUME CON- 
TROLS less switch 

7- ASSORTED VOLUME CON- 
TROLS with switch 

15 -RADIO OSCILLATOR COILS 
standard 456kc 

3 -I.F. COIL TRANSFORMERS 
456kc, most popular type 

20 - ASSORTED TUBES $I Radio, Television and Industrial .. 
ALL AMERICAN TUBE KIT 52 
Top Standard Brand - 12BA6, 
1213E6, 12AV6, 5005, 35W4 .... 
3 - TOP BRAND 35W4 TUBES 

5- SYLVANIA 1U4 TUBES 
brand new Jan., individual cartons 
also serves as IT4 

Si 
SI 

10- SPEAKER PLUG SETS $I 
deluxe type, 2 conductor, wired .. 

2 -TOP HAT SILICON RECTI- 
FIERS 

SI 
FIERS 750ma -600v p quality 

100 -MIXED DEAL "JACKPOT" $1 
Condensers, Resistors, Surprises .. 

5 -TOP HAT SILICON RECTI- $1 
FIERS 500ms -300 pin 

$15.00 RADIO PARTS "JACK- ; 
POT" handy assortment 1 
50- ASSORTED PRINTED CIR- ; 
CUIT SOCKETS beet types 1 
25 - INSTRUMENT POINTER si 
KNOBS selected popular types 

20 -ASST. PILOT LIGHTS 
51 #44, 46, 47, 51, etc. 

10 -ASST. DIODE CRYSTALS 51 
5 -1N60 and 5 -1N64 

3 - ELECTROLYTIC CONDEN- $1 
SERS 50/30 -150v 

10 - ASST. RADIO ELEC $1 
TROLYTIC CONDENSERS 

50 - ASST. TUBULAR CON- $1 
DENSERS -001 to .47 to 600v .. 
20- STANDARD TUBULAR $1 
CONDENSERS 047.600v 

20- BENDIX CONDENSERS 
.007.2000v $15 value Si 

MARKET SCOOP COLUMN 
STANDARD 1/4W RESISTORS 10% 
470, 1500, 3900, 6500, 15k, 100k, 51 50 2.2meg, 5meg Your choice .. 100 for 

1-1 
3 - STANDARD ELECTROLYTIC 51 
CONDENSERS 40/40 -450v .... 
20 -ITT SELENIUM RECTIFIERS 
65ma for Radios, Meters, Chargers, cy,a 
Transistors, Experiments, etc. .... 1 
10 -SNAP HOOK & CABLE RIG $1 for boat, ear, handy for 101 uses .. 

2- EMERGENCY AUTO LAMPS 
Red dome blinker, incl batteries 51 saves lives on highway stops ...- 

o 

_ 

4- TRANSISTOR RADIO EAR- $ 1 PIECES wired complete with plug 

25'- MICROPHONE CABLE 
Grey, deluxe, 2 conductor, shielded $I 
STANDARD TELEPHONE JACK or 1 PLUG make telephone portable each $ 

TELEPHONE RECORDING DE- $I 
VICE place it under telephone .. 

CRYSTAL LAPEL MICROPHONE ;I 
high impedance, 200 -6000 cps .. 

300 -ASST. 1/2 W RESISTORS 51 
Top Brand, Short leads, excellent 

100- MOLDED TUBULAR COND. ;I 
Top brand, short leads, excellent 

10- PHILCO 10.7mc I. F. COILS $1 
standard for all FM & TV uses .. 

10 -DUAL VOLUME CONTROLS 51 
3500, 1 meg for Radio & TV 

10 -ASST DUAL CONTROLS $I 
for Radio, TV, HI -Fi, Stereo, etc. 

IMMEDIATE DELIVERY . . . Scientific ight packing for safe delivery at minimum cost. Name 

HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter Address 
F in box for Free $1 BUY. Enclose with check or money order, add extra for shipping. 
Tearsheets will be returned as packing slips in your order, plus lists of new offers. 

Cost of 
goods 
Shipping 
estimated 
TOTAL 

Please specify refund on shipping overpayment desired: ['CHECK POSTAGE STAMPS MERCHANDISE (our choice) with advantage to customer 
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TECHNICIANS' NEWS continued 

This year's program, in addition to 
the usual subject matter, will feature a 
two -day transistor workshop, to be 
taught by Albert C. W. Saunders, vet- 
eran electronics authority. The course 
is scheduled tentatively fbr Feb. 10-11 
in Kalamazoo, Mich. It is expected to 
cover the use and testing of transistor 
equipment, including transistor TV re- 
ceivers. 

On Feb. 18, there will be a 1 -day 
clinic on service management, at the 
Long Island Lighting Co., Garden City, 
N.Y. A 3 -day School of Service Man- 
agement" will be held in Hartford 
March 28 -30, and a second 3 -day 
school at the Allerton Hotel in Chicago, 
May 23 -25. 

TWO NEW NATESA AFFILIATES 

Two recent additions to NATESA's 
roll of member groups in Virginia are 
VEA (Virginia Electronics Association) 
New River Valley (in the Radford, 
Va., area), and VEA Martinsville & 

Henry County. 
Glen Dalton is president, W. C. 

Gibson, secretary, and Willie Moses, 
NATESA director of the New River 
Valley group. In the Martinsville group, 
Curtis M. Jones is president, William 
J. Lawless, Jr. is secretary and Jack 
Osborne is NATESA director. END 

niTyy'"gl rMa Now save hours of design time 
with GERNSBACK LIBRARY'S new 

ELECTRONIC 

DESIGN CHARTS 
By Norman H. Crowhurst 

59 CHARTS 
128 PAGES 

FULL EXPLANATION 
EASY -TO -READ TEXT 

An invaluable, convenient work- 
ing tool for engineers and tech- 
nicians with useful charts like 
these: Frequency and Wave- 
length Reactance and Fre- 
quency Time Constants Input 
Chokes Vector Addition of Com- 
plex Quantities Parallel Resis- 
tors and Series Capacitors 
AND 53 OTHER CHARTS. 

BOOKS PURCHASED FOR PROFESSIONAL 
PURPOSES ARE TAX DEDUCTIBLE 

UNIVERSAL DIAMOND NEEDLES 

-10 BEST SELLERS - 
Illustrated in actual sizes identifying the use of 
each Diamond Needle for various Cartridges. 

List price $10 Your choice ...$1.19 

RONETTE 
#200 to 400 

No. 1- Stereo 

No. 1A -All Speed 

The number 1 Leedle! 
also fits 

Astatic, Lenco, Monarch 
BSR, Webster. Vaco, Etc. 

RONETTE 
#BF-40 

GENERAL ELECTRIC 
#C -100, Etc. 

No. 6 

Stereo/ 
Standard 

RCA 
#106770A, 106900A. 
108213A, 7IA. Etc 

No.3 

Stereo /Standard 

ELECTRO -VOICE 
#117,131. 1 3 1 11. Etc. 

No. 4 

GENERAL ELECTRIC 
#vR -11, 4G. Etc. 

No. c 

45 rpm 

SONOTONE 
#2T-S 

No. 8 

All Speed 

SONOTONE 
#8T -A, Etc. 

No. 9 

Stereo/ Standard 

,, tereo/ Standard 

ELECTRO -VOICE 
#132, 132D, Etc. 

No. 5 

also 
,its Magnavox 
Stereo/ Standern 

SONOTONE 

A comprehensive collection 
of nomographs in one con- 
venient book. 
Simplifies design procedures. 
Saves hours of time and effort 
on computations. Helps solve 
virtually every electronic de- 
sign problem quickly. Elimi- 
nates uncertainty and mis- 
takes. Large, accurate, clear 
charts on 81 x 11 page size. 
Lies flat or stands up. 

Permanently cloth -bound $ 5 95 
Money -bock guarantee within 10 days 
if not completely satisfied with book 

GERNSBACK LIBRARY, Inc. 
154 West 14th Street, New York, N. Y. 10011 

Enclosed is $ Please send copy(ies) 
of Electronic Design Charts ( $5.95. 

Name 

Street 

City State 7ip Code__ 

A 

TELEPHONE 

Please use convenient order form on preceeding page 

in 1( VALUE EVER 
every room 1 HiO'ESI OFFERED 

with IBM COMPU 
PORTABLE PHONE JACK & PLUG SET 

Fits all Telephones & Intercoms 
Western Electric Specification. 
Fits all Telephones, Intercoms 
Saves -Time, Steps and Money 
Assembles in a few minutes 
Includes Easy Instructions 

\ JACK PLUG 

JACK..$1 

PLUG S 1 

TELEPHONE RECORDING DEVICE 
amplifying o eceding both sides of a telephone 

conversation. Records by placing it under telephone. 
Your choice of underphone type or suction cup type ..!1J 

SONOTONE HEARING AID $5 
Each HEARING AID is a 

Complete AUDIO AMPLIFIER 
and includes 

CRYSTAL MICROPHONE 
3 SUBMINIATURE TUBES 

CABINET as shown, Etc. 
TOP ITEM for Experimenter can be 
modified & converted to INTER- 
COMS - TRANSMITTERS - MICRO- 
PHONE - Etc. 
5" x 21/2" x 1 " -Shpg. Wt. I lb. 

Complete as illustrated incl 
SCHEMATIC DIAGRAM 
(less Earphone & Battery) 

S5 / 
DELUXE STEEL CABINET 

#18HB 18 Drawers. 

Solves the problem of keeping 
parts orderly. Joy of using it 
See -thru Lucite drawers and 
capacity make it worth its 
weight in gold. 

9" x 10" x 6 " -Wt. 6 lbs. 

Special at 54 

2,,2 x 4 

TER SECTIONS 
Each Unit "cost IBM over 
$5.00" IBM used finest 
precision Parts. 

6 Units we sell for $1.00 
are loaded with over 100 
valuable parts including - 
Translators, Heat Sinks, 
Condensers, Diodes, Re- 
slstor, Etc. 

6 for si 
35 for 55 75 for 511:1/ 

MERCURY RECTIFIER TESTER 

In factory sealed cartons 
with book of instructions 

MERCURY #600 
List Price $27.50 
becks all rectifiers - 

.ilìcon, selenium, cop - 
t'er oxide, etc. 

Operates in- circuit, and 
out -of- circuit for 
quality, shorts, fading, 
opens, arcing, etc. 

Hammertone steel case 
57 /e" x 73/4" x BVZ 
tt eight 4 lbs. 

slashed s7 
to 

UNIVERSAL RECORDING TAPE 
3" MYLAR 225' S .29 

3" MYLAR 300" . .39 

31/4" MYLAR 600' .66 

5" MYLAR 600' .76 

7" MYLAR 1200' . .99 

7" MYLAR 1800' 1.37 

7" MYLAR 2400' 2.24 

TAPE REELS 

3 " -90 5 ".18C 7" -270 

TAPE SPLICER 
Trimcut precision 
hest compact 
model handy &51.49 
mourate 

BROOKS 84 Vesey St., New York 7, N.Y. 
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Rectifier's cases (cathode terminals) are soldered directly 
to the transformer frame, which becomes heat sink. 

photoflash 
power supply 

By IRWIN MATH 
Many users of the new miniature 

electronic photoflash attachments for 
cameras are disappointed at the rapid 
rate at which the small penlight bat- 
teries have to be replaced. Usually only 
30 to 40 flashes are obtained from a 
single set of batteries. Here is a remote 
power pack for these flash units. It is 
not as compact as the original flash unit, 
but still quite small, and has recharge- 
able cells with a built -in battery charger. 
Therefore, after the cells run down - 
about 300 to 400 flashes -plugging the 
unit into the ac line overnight will re- 
charge the batteries and put you back 
in operation by morning. By leaving a 
set of penlight batteries in the flash 
unit, the power pack can quickly be 
unplugged and the flash unit used alone 
in those instances when the remote pack 
is undesirable. You can plug a holder 
for rechargeable penlight cells into the 
power pack and thus these too can be 
recharged. 

The power supply is built in a 6 x 
5 x 4 -inch aluminum box as shown in 
the photo. The schematic is shown in 
Fig. 1. The two 1,000 -µf capacitors were 
made up of ten 200 -µf miniature units 
although a dual 1000 -µf 15 -volt unit 
that will fit into the case is available. 
The diodes used can handle up to 750 

R CHARG °OPERATE 

117 VAC 

TWO 15S1/2W 
IN PARALLEL 

FEBRUARY, 1965 

oFIL TRANS *R2 
7.511 

4w 

1000µf 
15V 

Fig. 

Recharge -Operate 
ply's only control. 

switch is the sup- 

ma although maximum changing cur- 
rent is limited to 400 ma. The interior 
photo shows a method of soldering the 
diodes directly to the transformer frame, 
which I used as a heat sink for the di- 
odes. The four -terminal connector is for 

RI 

6.8a /IW TOPENLITE 

I4 
CELLS 

RECHARGABLE 
I"D' CELLS 
(SEE TEXT) 

o - 
INTERNAL 
PHOTOFLASH 
BATT 

o 

MINIATURE CLOSED KT JACK 

11 "t F), 

PLUG TO 
POWER 
PACK 

TO REST 
OF FLASH UNIT 

MINIATURE PLUG 

Fig.2 

the cable connecting the power pack to 
the electronic flash unit. 

Fig. 2 shows how to modify the flash 
unit for operation with the power sup- 
ply. Plugging in the power supply auto- 
matically cuts off the internal battery 
and connects the power supply battery. 

Resistors R1 and R2 are used as 
current limiters so that the batteries are 
not damaged by excessive charging. 
Typical values are given but actual ones 
should be determined experimentally. 

The batteries used in this unit were 
Sonotone type S -103 cells, which retail 
for about $5.50 each. The initial cost is 
high, but when compared to conven- 
tional carbon -zinc batteries, these bat- 
teries will pay for themselves many 
times over. The penlight cells used are 
Sonotone type S -101 or Burgess type 
CD -6's. END 

r 
don't leave us behind 

WHEN YOU MOVE! 
Postal regulations require that you pay 
extra postage on all magazines forwarded 
to you at a new address. Copies will not 
be forwarded free, and we cannot replace 
lost copies. 

To insure delivery at your new address 
please notify us now, or at least 4 weeks 
in advance of your moving. Write in old 
and new address below, if possible include 
the address label from your last issue. 

Thank you. 

Please mail this form today to: 

Radio -Electronics 
SUBSCRIPTION DEPARTMENT 

154 West 14th Street, New York, N.Y. 10011 

NEW ADDRESS (Please print) 

Name 

Address 

City- 

State 
Zip 
Code 

Attach label here or write 
OLD ADDRESS 

Name 

Address 

Zip 
City State Code L 
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SCHOOL DIRECTORY 

FOUNDED 1899 NOT -FOR -PROFIT 

COYNE 
ELECTRONICS 

INSTITUTE 
Electronics Engineering Technology 
Electrical- Electronics Technician - 
TV-Radio-Electronics Technician - 
Combined Electronics Technician - 
Practical Electrical Maintenance - 
Practical Refrigeration Air Conditioning 

and Appliance Repair - 
Specialized Industrial Electronics - 
Introduction to Electricity -Electronics - 
FCC First Class Radiotelephone - 

- Degree (2 Yrs.) 
Diploma (40 Wks.) 
Diploma (40 Wks.) 
Diploma (80 Wks.) 
Diploma (32 Wks.) 

Diploma (24 Wks.) 
Diploma (16 Wks.) 

Certificate (8 Wks.) 
Certificate (100 Hrs.) 

Special finance 
plans. Part time 
employment service 
while in school. Also T., 

Free graduate em- >, 

ployment service. 

PAITICIAIINO 

RESEARCH 

SCHOOL 

r Use this coupon to get our FREE BOOK 
"YOUR OPPORTUNITIES IN ELECTRONICS" 
COYNE ELECTRONICS INSTITUTE, Dept. of Electronics 25-N 
1501 W. Congress Parkway, Chicago, Illinois 60607 

Name __Age 

Address Phone 

City Zone State 
Unlike most other schools, we do not employ salesmen 

7 

J 

A JOB or a POSITION ? 
The difference is ELECTRONIC MATHEMATICS 

NOW! A NEW WAY TO LEARN -I. H. S. I. 
WAY. A complete home study course in electronic 
math to help you get the position you want - 
MORE MONEY -MORE RESPECT. 

COURSE PREPARED BY 
COLLEGE PROFESSORS 

who have lectured to thousands of men on math 
and engineering. You learn at home quickly, easily 
-AS FAST as you want. 

YOU SIGN NO CONTRACTS 
Pay only if satisfied -you owe it to yourself to 
examine the INDIANA HOME STUDY INSTI- 
TUTE COURSE IN ELECTRONIC MATH. 
FREE BONUS -if you join now, a refresher course 
in basic arithmetic. 

Write for Brochure -No Obligation 
THE INDIANA HOME STUDY INSTITUTE 

924 East Columbia Avenue RE -2 
Fort Wayne, Indiana 

96 

Get Your First Class Commercial 

F. C. C. LICENSE 
QUICKLY! 

Career opportunities in commu- 
nications electronics are almost 
unlimited. Prepare now. Let 
Grantham train you -by corre- 
spondence, or by classroom and 
laboratory instruction. Get your 
first class commercial F.C.C, li- 
cense in as little as 3 months, or 
at a slower pace if you prefer. 
Then, continue in more -advanced 
electronics training if you wish. 
Diploma awarded. Our catalog 
gives full details. 

Learn how our training can 
prepare you for your F.C.C. li- 
cense; write or telephone the 
School at any one of the teaching 
divisions listed below, and ask 
for "Catalog 57." 

Grantham School of Electronics 
1505 N. Western Av., LOS Angeles, Cal. 90027 

(Phone: HO 9 -7878) 

408 Marion Street, Seattle, Wash. 98104 
(Phone: MA 2 -7227) 

3123 Gillham Road, Kansas City, Mo. 64109 
(Phone: JL I -6320) 

818 -18th St., NW, Washington, D.C. 20006 
(Phone: 298 -7460) 

ELECTRONICS 
ENGINEERING & TECHNOLOGY 

Small college training at its best: small classes 
industry -oriented faculty. educationally -sound courses. 
Earn B.B. In 3 yrs., A.S. in only 2 yrs. A.A. in 1t,4 
yrs. Spring Quarter March 29. Bend for Catalog R. 
NORTHRIDGE COLLEGE OF ENGINEERING 
18758 Bryant St. Northridge, Calif. 

Learn Electronics for your 
SPACE -AGE EDUCATION 

at the center of 
America's aerospace industry 

No matter what your aerospace goal, 
you can get your training at Northrop 
Tech, in sunny Southern California. 

COLLEGE OF ENGINEERING. 
Get your B.S. degree in engineering in 
just 36 months by attend.ng classes year 
round. Most Northrop Tech graduates 
have a job waiting for them the day 
they're graduated! 

A & P SCHOOL. Practical experience 
on real aircraft. One -year course pre- 
pares you for F. A. A. A &P certificate. 
WRITE TODAY FOR CATALOG. 
NORTHROP INSTITUTE OF TECHNOLOGY 

1199 W. Arbor Vitae. Inglewood, Calif. 

GET INTO 

ELECTRONICS 
V.T.I. training leads to success as 
technicians, field engineers, specialists 
in communications, guided missiles, 
computers, radar and automation. Basic 
& advanced courses in theory & labora- 
tory. Electronic Engineering Technol- 
ogy and Electronic Technology curricula 
both available. Assoc. degree in 29 
mos. B.S. also obtainable. G.I. ap. 
electrons swithtamajor 

all branches 
Start 

Feb., Sept. Dorms, campus. High school 
graduate or equivalent. Catalog. 

VALPARAISO TECHNICAL 
INSTITUTE 

Department C. Valparaiso, Indiana 

ETI 
Engineering Technician 

A.S. Degree -2 Years 
Electronics Engineer 

B.S. Degree 
Evening Courses Available 

ELECTRONIC TECHNICAL INSTITUTE 
970 W. Manchester Ave., Inglewood, Calif. 

4863 E1 Cajon Blvd., San Diego, Calif. 

EARNElec 

Engineering DEGREE 
You can earn an A.S.E.E. degree at home. College 
level HOME STUDY courses taught so you can under- 
stand them. Continue your education, earn more in the 
highly paid elecuonica industry. Missiles, computers, 
transistors, automation, complete electronics. Over 
27,000 graduates now employed. Resident school 
available at our Chicago campus- Founded 1934. Send 
for free catalog. 
American Institute of Engineering 8, Technology 
1139 West Fullerton Parkway, Chicago 14, Ill. 

FREE! NEW CAREER GUIDE TO 
Success in ELECTRONICS 

Automation, Math - Basic or Advanced 
Wide choice of new Home Study Programs 
to prepare you for well paying career or 
advancement In present Job. Choose Serv- 
ice. Broadcasting, Industrial. Automation. 
We assist you in choosing best program 
.. save time and money. Tuition refund 

surety. Since 1931. Write today - 
CENTRAL TECHNICAL INSTITUTE 
Dept.03025,1644 Wyandotte St. Kansas City, MO. M108 

B.S. degree 
in 36 months 
Small professionally- oriented college. Four - 
quarter year permits degree completion in 
three years. Summer attendance optional. 
Engineering: Electrical (electronics or pow- 
er option), Mechanical, Civil, Chemical, Aero- 
nautical. Business Administration: Account- 
ing, General Business, Motor Transport Ad- 
ministration. One -year Drafting and Design 
Certificate program. Graduate placement 
outstanding. Founded 1884. Rich heritage. 
Excellent faculty. Small classes. Well - 
equipped labs. New library. New residence 
halls. Attractive 300 -acre campus. Modest 
costs. Enter March, June, Sept., Jan. For 
Catalog and View Book, write Director of 
Admissions. 

2425 College Ave., Angola, Indiana 

RADIO -ELECTRONICS 
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tryThis one 

TIN CANS HEAT -SINK TRANSISTORS 

POWER TRANSISTOR NESTED TIN CANS 

MOUNTING LUG 

HOLES IN BOTTOM OF CAN 

An efficient heat sink for power 
transistors can be made from nested 
small cans, such as mushroom and to- 
mato paste cans. Cut from each can a 
section about 1 inch high, and solder the 
can bottoms together. Then drill for 
transistor mounting. Cans can be 
mounted with a large capacitor mount- 
ing ring or by flanges soldered on to 
sides. Paint the cans with flat black 
lacquer. Efficiency of the sink can be 
increased slightly by drilling a ring of 
air holes in the bottom of each can. - 
Tom Jaski 

WIND COILS WITHOUT FORMS 

Ever needed high- frequency coils 
and had no forms? Efficient ones can 
be made with thin plastic- covered hook- 
up or bell wire. Use a smooth tool han- 
dle, can or anything else of the desired 
diameter as a temporary form, and 
close -wind the wire on it. Secure the 
winding with tape and draw a clean, hot 
soldering iron from end to end in four 
or more places, to fuse the insulation 
together. Leave till well cooled, untape 
and ease the coil off the form. The coils 
can usually be self- supported, and have 
quite a high Q.- Ronald Kidd 

DO- IT- YOURSELF PARALLEL -R 
SERIES -C NOMOGRAM 

Here is a way to find the value of 
two resistors in parallel or of two ca- 
pacitors in series. From the reference 
line A B, draw, at right angles, lines 
C D and E F. The length of C D 
should be proportional to one value, 
that of E F to the other. Then connect 

(continued on page 102) 
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"How are you at fixing TV snacks ?" 

5r`- j u t, T 

1I4r 

Thinking of college 
and a 

space age career in 
electronics? 

Send for this booklet on 
ENGINEERING TECHNOLOGY 

AND ENGINEERING 

Learn how you can prepare for a 

dynamic career as an electrical or 
mechanical engineering technician or 
engineer in such exciting, growing 
fields as avionics, missiles, reliabili- 
ty control, fluid mechanics, data 
processing, metallurgy, microelec- 
tronics, and advanced aerospace 
research. 

MSOE offers residence study pro- 
grams leading to these degrees in 
engineering technology and engi- 
neering: 

2 years- Associate in Applied Science 

4 years -Bachelor of Science 

Also get facts about scholarships and 
financial aids, job placement and 
other student services, plus photo- 
graphs of MSOE technical labora- 
tories and student activities. 
For your copy. just mail 
the coupon - 
no obligation. 

MSOE 
Milwaukee School of Engineering 
Dept. RE -265, 1025 N. Milwaukee St., 
Milwaukee, Wisconsin 53201 
Please send the "Your Career" booklet. 
I'm interested in 

Electrical fields Mechanical fields 

Name .. Age 

Address 

City State ZIP 
MS -227A 
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`"qTUR DUAL CONVERSION 
' c'LTER 

E T, 

BUY ON TIME - 
Use Lafayette's 
famous Easy -Pay 

Credit plan .. up to 

24 Months 
to Pay 

LAFAYETTE 
RADIO ELECTRONICS 

FREE: 
1965 CATALOG No. 650 

Over 500 Pages! 
Featuring Everything 

in Electronics for 

HOME INDUSTRY LABORATORY 

from the "World's Hi -Fi & Electronics Center" 
Stereo Hi -Fi -All Famous Brands 
Plus Lafayette's Own Top -Rated 
Components 
Citizens Band -Transceivers, 
Walkie- Talkies and Accessories 
Tape Recorders Ham Gear, 
Test Equipment 

Radios, TV's, and Accessories 
P.A. Equipment; Intercoms 
Cameras; Optical Goods 
Marine Equipment; 
Auto Accessories 
Musical Instruments; Tools; 
Books and MUCH MORE 

ee the Largest Selection in Our 44 -Year History 

9395 

1 
9950 

New LR -800 70 -Watt Complete 
AM -FM Stereo Multiplex Re- 
ceiver features a tuned nuvistor 
"front -end" and an FM "Stereo- 
Search" multiplex indicator. 
Excellent sensitivity, frequency 
response, and low distortion 
specs. Imported, 99- 0005WX. 

New LT -325 AM /FM Multiplex Tuner combines 
simplicity, flexibility, and superb styling. 20 -Tube 
performance provides a great variety of features, 
including a new audible tone "Stereo Search Sys- 
tem." Imported, 99- 0001WX. 

HEADQUARTERS 
FOR THE HI -FI 

ENTHUSIAST 

Model RK -142 Deluxe Portable 
Tape Recorder perfect for the 
home, school, or office. Re- 
cords and plays lh track mon- 
aural at two speeds. With dy- 
namic microphone, connecting 
cables and empty 7" reel. Im- 
ported. 
99- 1512WX. 

THE WIDELY ACCLAIMED LAFAYETTE RK -137A TAPE RECOR 

FEATURING -TRACK STEREO PLAYBACK* 

-TRACK MONAURAL RECORD 

PLAYBACK 

98 

DYNAMIC 
MICROPHONE 

adaptable to 
stereo playback 

Mail The Coupon TODAY For Your 

With Electronic Track Selector Switch, VU Record- 
ing Level Meter and Pause Switch For Instant- 
Editing 
Includes Lightweight carrying case, dynamic microphone, 
output cable, 7 inch empty tape reel. 

Two Speeds -33/4 & 71/2 ips Pause Lever Provides Instant Stop 
for Editing Record -Erase Safety Switch Fast, Rugged Shift 
Lever Control Extension Speaker Jack High Impedance Monitoring 
Jack VU Meter Recording Level Indicator Electronic Track Selector 
Switch Specially Designed Heavy -Duty 6x4" PM Speaker Separate, 
Erase and Record Heads. Im.orte 
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www.americanradiohistory.com

www.americanradiohistory.com


LAFAYETTE ...Headquarters For Citizens Band Equipment 

NEW! LAFAYETTE 23- CHANNEL CRYSTAL -CONTROLLED DUAL CONVERSION 

5 -WATT CB TRANSCEIVER WITH ADVANCED "RANGE -BOOST "CIRCUIT 
13 Tubes, 8 Diodes 
Low Noise Nuvistor RF & Mixer 
5 Double -tuned IF Transformers 

Model HB -400 
Stock No. 99.3001 WX Only 9sß 

Frequency Synthesis For 23 Channel Crystal 
Controlled Transmit & Receive No Extra Crys- 
tals Needed Dual Conversion Receiver with 
3/10 uy Sensitivity Delta Tuning Variable 
Squelch, Variable Noise Limiter Illuminated 
"S" and RF Output Meter Push -to -Talk Ceramic 
Mike "Range- Boost" provides high average 
Modulation- increases Effective Range Built -in 
Dual Power Supply, 117VAC, 12VDC "Vari- 
Tilt" Mobile Bracket For Easy Installation Plug - 
in Facilities for Lafayette Selective Call Unit 

Compact, 121Wx10 "Dx5 "H Double Side Band Full Carrie.' 

NEW! LAFAYETTE ALL- TRANSISTOR DUAL CONVERSION 5 -WATT 
CB TRANSCEIVER FEATURING AUTHENTIC MECHANICAL FILTER 

It's Small ... Quiet ... Powerful! 

100% SOLID -STATE . . 

FULL 5 WATT PERFORMANCE 

RUGGED SILICON MESA TRANSISTORS 

glibmisas. 
USED IN ALL CRITICAL AREAS 

FOR EXTRA RELIABILITY 

FRANCE CRYSTALS FOR F 

The Perfect Unit For Mobile! 
V Only 3" high -fits easily in any car 
ri Special multi -stage noise -limiting circuit ends 

problem of mobile noise 

The same output as the most powerful tube 
unit -yet uses only 21/2 per' cent of the 
battery power required by a tube unit. 

MODEL HB -500 1395Ó Stock No. 99-3027WX Only 

12 Crystal- Controlled Transmit & Receive Positions 
23 Channel Tunable Receiver with Spotting Switch 
15 Transistors, 5 diodes Dual Conversion Receiver 

with 5/10 µV Sensitivity Exclusive Quality Mechanical 
Filter For Razor -Sharp Selectivity Variable Squelch, 
"S" meter Dependable Sealed Relay Switching Com- 
pact 3 "Hx116 "Wx61S6'D For 12VDC (optional 117VAC 
Solid State power Supply available) Supplied With Cry- 
stals for Channel 12, easy -mount Mobile bracket, Push -to- 
Talk Dynamic Mike. 

NEW! LAFAYETTE DELUXE 8- CHANNEL DUAL CONVERSION 5 -WATT 

CB TRANSCEIVER SUCCESSOR TO THE FAMOUS LAFAYETTE HE-20C 
Model HB -200 

Stock No. 42 0118WX ONLY 950 
9 Tubes plus 3 Silicon Diodes plus 2 Crystal Diodes 

for 17 -Tube Performance Super Sensitivity -1 Micro- 
volt or Less & Crystal Receive Positions plus 8 Crystal 
Transmit Positions plus 23- Channel Tunable Receive 

Push -to -Talk Microphone Dependable Relay Switch- 
ing Illuminated Meter with 3- Position Switch Adjust- 
able Squelch and Automatic Noise Limiter Spotting 
Switch Built -in 117 Volt AC Power Supply with 12 
Volt DC Mobile Transistorized Power Supply Plug -in 
facilities for Lafayette Selective Call Unit With 
Bracket Handle, Push -to -Talk Ceramic Mike, Pair of 
Transmit and Receive Crystals for Channel 15 plus 
Crystal for Dual Conversion. 

FEBRUARY, 1965 101 

www.americanradiohistory.com

www.americanradiohistory.com


TRY THIS ONE continued 

points D -E and C -F. Where they inter- 
sect (H), drop a perpendicular back to 
reference line A -B (point G). The 
height of G -H will give you the value of 

parallel resistance or series capacitance. 
In the example drawn, C -D has 

been made 4 units high (corresponding 
to, say, .04 µf) and E -F has been drawn 
6 units high (.06 µf). Their combined 
series value (the height of G -H) is .024 

BRAND NEW 
UNITED'S FIRST QUALITY 
TUBES DISCOUNTS up to U V °'° OFF 

GUARANTEED ONE FULL YEAR! NOT USED' NO PULLS! WHY PAY MORE ? 
Tube Price 
0A2 .....80 
0A3 .90 
0440 .1.35 
0B2 .. .80 
093 ...1.20 
0C3 .....85 
003 .73 
003 ..2.75 
0Y4 ...1.20 
0Z4 .. ..77 
1A3 . . .1.25 
145 ...1.25 
1A6 ...1.25 
147 ..1.30 
1465 .77 
14E4 ..1.34 
14E4 ..1.30 
1AG4 ..2.20 
111J5 ..1.05 
1AX2 ...60 
163 .....77 
1B4P .2.00 
195 . . .98 
105 ...1.50 
106 ..98 
1D5GP . 98 
1D7 ...1.25 
1138 ...2.20 
1085 ..53 
1E5GP ...98 
1E7 .....99 
1F4 .....68 
1F5 .. .95 
1E6 ...1.20 
164 . .1.60 

.1.50 
144 
IH5 .2.25 
1H6 ...98 
115 
1J3 . ...77 

. ...98 
116 . ...98 
183 . ...77 
1LÁ .66 
11.6 . .1.69 
1LÁ4 .1.30 
ILAS .2.50 
1146 .1.45 
1124 .1.80 
1LCS ..1.05 
11_06 ..1.80 
11.135 ..1.95 ILE3 ..1.30 
ILLS ..1.98 
1LH4 .1.80 
1LN5 .1.15 IN5 .1.20 
105 .1.75 
164 ...80 
IRS . .75 
1524 .1.25 
154 . .1.05 
155 . ...70 
1T4 70 ITS 80 
1U4 70 lU5 63 
1V .1 05 
IV2 79 
1X28 80 
122 ...3 25 
2A3 ..2 50 
2A5 ...1 25 246 ...2 75 
2A7 ..1 50 
2ÁF4Á 93 
241.12 .1 23 
2452 ..1 25 
283 98 
2E144 . ..95 
2CY5 . ..95 
2021 ..79 
2024 1.98 
2E45 ..68 
2E85 ..49 
2ER5 1.65 
2F65 ..1.40 2E05 ..1.05 
2F55 ..2.55 
2GKS .1.57 26U5 .1.65 
2GW3 .2.40 
2485 ...98 
2X2 .60 
2X2/1 . .1.30 
3A2 ...1 20 
3A3 74 
344 74 
345 ...1 10 
3AF4 99 
3AL5 87 
3472 .1 23 
3AU6 52 
3ÁV6 . 40 
3AW3 .1 31 
382 ...3 45 
387 ..1 35 
3BA6 95 
3805 61 
38E6 . 85 3884 .1 18 
3686 73 
3BU8 76 
3BY6 56 
3826 54 
30E16 54 
30E5 90 
3056 . . 56 
3CF6 ..1.05 
3CY5 ..1.18 
306 ...1.48 

Tube Price Tube Price 
3D04 ....83 
31366 -.58 
3076 .52 
3024 . 1.59 
3E117 ...60 
3E17 .60 
SERS .1.35 
3FHS .. 63 
3E55 ..1.18 
3085 .97 
3058 .1.21 
3GW! ...53 
3HAS .. .99 
3405 . .59 
3856 .1.29 
3Q4 
353 ..2.00 
354 .....73 
3V4 . ...61 
44116 ....89 
4AV6 ....70 
4846 ...85 
4805 
4608 .1.02 
481_8 .1.00 
4866 .1.45 
4807 ...99 
4958 .96 
4BUS . 1.20 
4E126 85 
4927 .1.00 
4C66 . ..87 
4056 .59 
4CY5 .1.10 
40E6 .1.01 4066 ..58 
4076 ..87 
4E117 ..1.47 
4EJ7 ..1.47 
4EM6 . ..94 
4E58 ..1.90 
4EW6 .1.01 
4065 ..1.59 GM6 . .58 
4658 ..1.29 
4025 .1.49 4626 ..59 
4H45 .1.85 4407 ...73 
44M6 .91 
4H58 ..1.18 
4HT6 .99 
4JCG ..1.64 
4.106 ..1.64 
SAMB ...77 
SAN8 ...88 
5465 . .52 
5464 .1.99 
5458 ..1.75 
5478 ....81 
SAYS ...98 
SAZ4 . ..73 
5B8 ...2.12 
5803 ..1.31 
5BE8 ..1.27 
5987 . ..84 
5607 ...99 
58R8 ..81 
5678 .79 
58W8 .1.31 
5068 .79 
SCL8 .74 
5CM8 .1.47 
5C08 . ..82 
SCZ5 ...70 
50E8 .81 
51314 ..1.01 
SEAR .78 
SES8 ..1.11 
SEU8 .1.29 
SEW6 .1.01 
SF67 ..1.05 
SFV8 ..1.21 
5GH8 .1.53 
5017 ..1.60 
SGM6 .1.04 
50X8 .87 

8H07 . 

.1.95 
. 1.09 
. 1.24 SKE8 

574 
5T6 . 

SU4 
5U8 
SV3 .88 
5V4 ...1.35 ...54 

.1.75 SW4 
5X4 
5X8 . 
5Y3 
5Y4 
5Z3 . 

524 
6A3 
644 
646 

.1.00 
.1.50 
. 1.75 
.2.75 
. 1.95 

647 ..2.50 
6Á80T 1.10 
648M .1.95 
6484 ..44 
GABS ..3.00 
64B7 ..1.00 
SACS ..1.95 
6407 .93 
BADI ..3.25 
64E5 ..2.50 
6AF3 ..1.10 
6AF4 ..99 
8AF4A ..99 
OAFS ..2.50 

64F11 .1.98 
64G5 . . 1.05 
6467 .1.2 
6ÁH4 .99 
641.16 .1.05 
64J5 ..1.95 
6418 .1.73 
OAKS . ..90 6486 .80 
64L3 ..1.25 
GALS .45 
GALT ..2.10 
6111.11 1.05 
6ÁM6 . .76 
6484 .1.59 
GANS .2.65 
BANG .2.45 
6AN8 ..1.55 
6ÁQ5 ..52 
6406 . 1.00 
13,6117 ..1.73 
64Q8 ..1.20 
OARS ..1.01 
6AR6 .1.50 
GARB ..2.00 
64R11 .1.70 
6455 ..59 
6456 .1.00 
64S7 ..2.75 
6458 ..1.45 
64511 .1.98 
64T6 . ..47 
64T8 . . ..84 SAU .83 
64115 .1.67 
6AUG . ..50 
6AÚ7 

. .85 
6AV5 ...89 
64116 .39 
6AV11 .1.65 
6AW8 ...88 
8AX3 ...93 
64X4 . ..64 
64X5 73 

1 64X7 ...25 
64X8 .1.45 
6AY3 .1.15 
6428 .1.30 
684 ...3.80 
665 ...4.00 
697 ..2.00 
6B8 ..2.00 
6B10 .1.39 
6843 .1.15 
6946 . ..48 
6647 ..98 
6A88 .1.50 
69411 1.22 

C4 .2.10 
BBCS .59 
6BC7 .1.47 
66C8 
6605 .1.20 
6906 .93 
66E3 .1.15 
68E6 . ..83 68E5 .88 
68E6 .42 
68E8 .1.70 
6866 .1.65 
69116 ...66 
6888 ...94 
68.16 .63 
6817 ..1.21 
6818 .1.45 
6664 .1.75 
61385 ...91 
69K7 ..84 
86L7 ,.1.05 
613L8 . ..97 
6644 ....95 6866 .70 
6648 ..1.17 
6805 . ..90 6806/ 
6CU6 .1.08 
6807 .98 
68118 ..1.40 
6958 ..1.45 
66118 .68 
68V8 ..1.23 
68W8 .1.35 68X .1.09 
6BY5 .1.24 
68Y6 .98 
612Y8 .1.01 
6926 ...54 
66Z7 ..99 
6878 .1 06 
6C4 43 
6C5 . .1 40 
6C6 . .2 00 
608 . .3 25 
6010 .1 55 
6044 75 
6CA5 .1 23 
6047 .2 25 
6085 .2 05 
6086 53 
6006 .1 47 
6CF6 95 
6007 59 
6CG8 78 
6048 .2 03 
601(4 69 
6CL6 92 
6018 77 
6CM6 .1 45 
6CM7 67 
6CM8 .1 02 
CN7 68 

6C04 ..1 35 
6007 . . 1 80 

Tube PHce 
60E18 . 
6CR6 . 

6056 . 

6057 
6CU5 
6CU6 
6CU8 . 

6CW4 
6CW5 
6CX8 
eCYS 
6077 
6C25 
SC27 
604 . 

606 
6010 
6DA4 
ODAS 
6085 
6096 
6006 
6008 60E 
613E6 
60E7 
61306 
6018 
6086 
61346 
6DN7 
6005 
61306 
6087 . 

6054 
6055 
6075 
6076 
6078 
00V4 
6DW4 
6DW5 
60X8 
6024 . 

6E5 . 

6E47 . 

6E48 
6E65 
6E88 
6E145 
6E47 . 

6E48 . 

6E17 . 

6EM5 
6EM 7 
6E67 
6E145 
6ESS . 

6658 
6ET7 . 

6EU7 . 

6EU8 . 
6EV5 
6EW6 
6EW7 
6EY6 
6EX6 
6E25 
6E78 
6E47 . 
6E137 
6F4 
BFSGT 
6FSM 
6F6 
BF6M 
6F7 , 

..90 

..91 

..55 

..67 
.56 

1.05 
1.60 
1.90 
1.40 
1.82 
.68 

1.25 
1.80 
1.95 
1.75 
2.50 
1.95 
.66 

1.28 
2.05 

.52 
1.30 
1.33 
1.18 
.59 

1.31 
95 

1.17 
.57 

1.76 
1.35 
1.89 
1.05 
1.31 
1.40 
1.30 
..79 
..51 

92 
2.65 
1.43 
1.57 
1.40 
1.55 
2.25 
1.50 
..77 
..71 
91 

1.33 
1.55 
1.21 
1.47 
..75 
.80 

1.11 
1.35 
1.15 
1.39 
1.04 
1.77 
..73 
.55 

1.50 
.73 

3.65 
1.40 
1.39 
1.32 
2.37 
2.35 
1.10 
1.50 
1.50 
1.25 
2.50 

6FGS 2.15 
6F66 ,.1.57 
6FG7 ,.1.35 
6FG8 . ..65 
6E45 ..73 
6F15 ,.2.25 
6E17 ..1.79 
6FM7 .1.32 
6F07 .89 
6E55 ..1.45 
6FVe ..68 
6FV8 ..77 
SEWS 1.96 
6FWB 4.25 
6FY5 . 1.25 
665 .. 1.23 
6G6G 1.00 
6611 . 2.10 
SOBS 1.75 
6005 .50 
6GE5 . 1.59 
6DE7 .77 
66E5 1.75 
6GF7 .77 
60H8 . 1.21 
8015 . 1.12 
6617 ..1.60 
66 KS ..59 
6GK6 ..77 
601.7 2.35 
6GMS 1.23 
6GM6 . ..90 
6GN8 ..92 
60Q7 1.89 
SORT .78 
60TS 1.00 
6GV5 .98 
COVO . 1.85 
60W6 1.00 
BOWS 1.50 
60/(6 , ..89 
66X8 .25 
6GY5 . 1.90 
60Y6 1.10 
60Z5 . 1.10 
SHAS ..99 

lobe Price 
6485 ..1.73 
6HFS .1.90 
611E8 .1.25 
6408 .1.95 
61418 ..1.29 
64 KS . ..59 
64 L8 . .71 
6458 ..1.23 
GUTS .89 
6H16 ..1.00 
646 ..56 
6J4 ..2.95 
6186 ..2.20 
6108 .74 
61E6 ..2.00 
61E8 .1.50 
6JSM ...92 
616 .....69 
617 ...1.65 
618 ...1.40 Sill ..1.83 
6146 ..1.00 
63H8 .1.85 
611(8 .68 
6.156 ..2.95 
6178 .1.75 
6 /V8 ..68 
6.128 ..1.45 
61(8 ....61 
61(7 ...95 
6870 ..75 
6K8GT .87 
BK8M .1.85 
6811 .1.50 
6KD8 .1.12 
6KT8 ..1.25 
6KU8 .1.05 
61-88 .1.00 
6L5 . ...90 
6L50 ..98 
6L6GA 1.40 
6L6GB 1.50 
6L6GC 1.65 
6L6M .2.50 
6L7 ...1.05 
6M11 .1.85 
ONO ..1.45 
687 ....96 
6P5 .95 
6Q7GT 1.27 
6Q7 -M .1.45 
6011 .1.05 
687 ..1.25 
654 .....49 
657 .. .90 
658 ...1.15 
65A7GT .97 
6547.M 1.25 
65117Y 1.15 
6507 ..1.10 
6507 .. ..70 
65F5 .75 
65E7 ..1.00 
6507 .. ..85 
65117 
6517GT .90 
65J7M 1.02 
65K7GT 1.53 
65K7M 1.46 
651_707 ..81 
65227 ..92 
6587 .1.00 
6557 
6527 
674 
678 
SUS 
6118 
6V3 

.1.75 

. 1.10 

6V6GT ..52 
6V6M .2.50 
6W4 .. ..60 
6W6 ...75 
6X4 . ...60 
6X5 75 
6X8 78 
6Y6 .1 00 
744 .1 15 
745 .1 25 
746 .1 15 
747 .1 15 
748 98 
7ÁD7 .1 15 
74E7 .1 45 
7A07 .1 25 
7447 .1 25 
7ÁU7 63 
784 .1 45 
765 98 
786 98 
787 98 
798 . .1 25 
7C4 90 
7C5 .1 35 
7C6 99 
7C7 99 
7E5 99 
7E6 .1 15 
7E7 . .1 25 
7EY6 73 
7F7 .1 75 
7E8 .1 75 
767 . .1 25 
7H7 .1 35 
71108 .1 50 
717 .1 95 
787 .1 95 
7L7 .1 95 
787 .1 95 
7Q7 .1 75 
7R7 .1 75 
757 .1 75 

Tube Price 
7V7 1.85 
7W7 
7X6 
7X7 . 

7Y4 
7Y7 . 

724 
8AU8 
8AW8 
86H8 . 

BBQS 
8CG7 . 

8CM7 
8CN7 
BCS7 
8CX8 
8E118 
BEMS 
8E77 
8E137 
80.17 
8GN8 
8JV8 
8848 
948 
94117 
9967 
9CL8 
9E48 
9U8 
10ALI1 
10805 

1.85 
1.25 
1.85 
1.25 
1.25 
1.50 
..88 

91 
1.37 
..61 

95 
1.07 
..95 
..72 
..89 
.92 

1.15 
1.08 
54 

1.59 
..97 
..93 
..84 

98 
1.05 
1.32 
..77 
..66 
.80 

1.09 
89 

1.03 
100E7 1.31 
100X8 1.36 10E07 .86 
1OEM7 1.75 
1OEW7 ..97 
10048 .93 
113478 1.12 
10.148 .92 
lOKU8 1.07 
11CY7 
111E8 
11KV8 
12A4 
1245 
1246 
1247 
12411 
12463 ..58 
124013 ..53 
124136 ..55 
124E6 ..48 
124E7 ..92 
124E3 ..71 
12AF6 .65 
12406 .1.50 
12416 ..60 
12ALS ..45 
12ÁL8 .93 
12AL11 1.06 
12465 ..58 
12476 ..48 
12477 ..74 
12AV6 ..49 
1241.17 .59 
12AV5 .1.50 
12AV6 ..39 
12AV7 ..80 
12AW6 .98 
124%3 1.05 
124X4 ..65 
124X6 ..62 
124X7 .61 
12AY7 1.42 
12427 ..84 
1284 . ..66 
128A6 ...60 12647 .1.30 
12906 .48 
128E3 .1.05 
128E6 ..51 
12BF6 ..58 12847 ..75 
1281(5 ..98 
12B1_8 .54 
12646 .1.50 
126136/ 
CU6 .1.11 
128127 ..72 
126V7 .74 
12BW4 1.09 
12BY7 ..75 
12826 ..75 
12627 ...84 
12C5 56 
12CA5 ...60 
I2CNS ..54 
12066 ..65 
12056 ...63 
12078 1.60 
12CU8/ 
B(16 .1.05 
12CX6 ..52 
12D4 ..1.05 
12085 .1.05 
1213E5 ..60 
12DE8 ..81 
12DL8 ..85 
121306 1.02 
12007 1.33 
12057 ...82 
120T5 .1.18 
12077 ..77 
12078 .76 
12DW7 1.20 
12DY8 1.75 
12DW8 .87 
12EC8 .1.38 
12E46 ..99 

..73 
1.70 
1.52 

.59 
..95 

85 
1.45 
3.00 
1.74 

Tube Price 
12026 ...98 
12E05 ..60 
12EG6 ..60 
12E86 ..60 
12EL6 ..48 
12EL8 ..86 
12E26 .55 
12F5 .1.50 
12F8 ..64 
12E46 ..77 
12F86 ..78 
12FM6 .48 
12F08 .1.20 
12E08 ..95 
12FX5 ..64 
12FX8 ..88 
12646 .63 
12006 1.04 
126E5 .1.47 
12GW6 1.02 
1215 . ..95 
1218 ..82 
121(5 ..73 
12K8G ..87 
1288 .3.00 
12Le ...71 
12L8 .50 
12Q7 .1.35 
12ß7M 2.50 
1265 .1.19 
12547 .87 
125Á70T 

1.25 
12547M 2.50 
12507 ..78 
125F5GT .98 
12SFSM 1.75 
125E7 ..98 
125F7GT .57 
125F7M 1.75 
12507 .95 
12507M 1.10 
1251(7 1.39 
12517 .99 
125 .17M 1.75 
125K7GT .93 
125K7M 1.25 
1251_7 ...78 
12587 .65 
125Q7GT .89 
12507 ..99 
12U7 ..60 
12W6 ..69 
130E7 1.15 
13007 1.31 
13EM7 1.87 
13E07 1.90 
13FM7 ..78 
130E7 .78 
1444 ..1.25 
14A5 .1.10 
1447 ..1.36 
144F7 .1.35 
1466 .1.20 
1488 .1.75 
1405 .1.50 
1407 .1.75 
14E6 .1.25 
14E7 .1.25 
14F7 .1.95 
14F8 .1.75 
140T8 .80 
14X7 .1.60 
14.17 ..1.45 
1407 .1.25 
14Q7 .1.35 
1467 .1.45 
1457 .1.65 
14W7 .1.25 
14X7 .1.25 
14Y4 .1.25 
154F11 1.95 
15CW5 1.15 
15FY7 1.29 
154126 1.28 
15KY8 ..83 
16403 1.42 
16085 ..60 
166K6 . .60 
16GY5 .1.95 
174X3 .1.05 
174 %4 ..65 
17ÁY3 .68 
176E3 1.17 
17606 1.10 
17653 ..86 
1705 .2.35 
1709 .1.18 
1704 ..1.05 
170E4 1.29 
17DM4 1.22 
17006 1.04 
170Q7 1.85 
17EW8 1.45 
176E5 1.70 
17615 1.81 
170V5 .1.72 
170W6 1.01 
1743 .95 
17HC8 1.18 
17186 .1.12 
171516 1.62 
17186 1.60 
17128 . .93 
17L6 ..1.25 
17L08 1.20 
17W6 .68 
18115 .1.57 
18FW6 .47 
18FX6 ..51 
18FY6 ..84 
18606 ..86 

Tube Price 
19 75 
19A114 85 
19606 1 35 
1908 .1 05 
19018 57 
19E48 77 
19GQ7 1 99 
19HV8 1 44 

8 1 1909 . .75 
1978 83 
2050 .. 1 05 
2IEX6 1 47 
21GY5 1 02 21485 1 62 22843 1 17 
2288,3 1 43 
220E4 1 19 
22106 .1 06 
2547 ..3 00 
251105 .2 00 
2541(4 66 
25ÁV5 1 00 
254X4 68 
2581(5 89 
251306 1 12 
2588 ..1 73 
25C5 . . 51 
25C45 .1 85 
250136 1 50 25DK4 1 05 
251346 1 50 
25E45 . 53 
25E5 56 256 55 
25W4 .. 66 
2525 ..1 10 
2526 73 27055 .1 75 
32E75 53 
32L7 85 
33GY7 1 40 
34005 51 
34005 79 
35AS .2 25 
3595 95 
35C5 . . 49 
35E45 83 
35L6 . 58 
35W4 .. 40 
35Y4 . 1 63 
3523 1 20 
35Z5 58 
50A5 1 49 
SOBS 68 
SOCS 51 
50004 46 
50E45 95 
50H06 86 
SOHK6 54 
5016 . 59 
50X6 67 
50Y6 95 
50Y7 1 30 
60FX5 95 
70L7 89 
117L7 2 50 
117N7 3 95 
117P7 3 95 
11723 . 83 
22 95 
24A . 95 
26 ....1 10 

27 ..1 50 
2807 .1 50 
30 .,.1 15 
32 ....1 00 

85 33 
34 79 
35 -51 85 

37 
36 95 

70 
38 90 
39/44 85 
41 95 
42 ..1 25 
43 . ..1 20 
45 . ..2.00 
46 95 
47 ..2 10 
48 . ..3.50 
50 . ..1.45 
53 ..2.98 
55 ..1.90 

. 58 
59 . 

71A 
75 . 
76 
77 
78 
80 
81 
82 
83 

..1.35 ,.1.85 

.. 1.90 

..1.25 ..1.15 ..1.25 ..1.25 

84/6Z4 95 
85 98 
5881 .2 95 
6146 .3.95 
6336 .5.95 
6550 .3.75 
807 
ECC83% 

. "75 
124X7 99 
EL34/ 
6047 ..3.75 
EL84/ 
6E815 .1.65 
EZ80/ 
6V4 95 
0234/ 
SAR4 .1.75 

TERMS: MINIMUM ORDER $5.00 EXCLUSIVE OF POSTAGE. Remit full price plus postage ABOVE PRICES 
NO C.O.D. The above list does not reflect our entire stock as we have one of the largest SUBJECT TO CHANGE 
selections of SPECIAL PURPOSE, BROADCAST & TV TUBES in the U.S. Write for quotation. WITHOUT NOTICE 

UNITED RADIO ESTABLISHED 1920 SEND FOR COMPLETE 

C BOX 1000R, NEWARK, N.J. PARTS CATALOG 
Dept. RE 
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µf. For resistances of, say, 10 and 100 
ohms in parallel, you could draw C -D 
1 unit high and E -F 10 units high -it's 
the ratio of the lines that counts, not 
their absolute values. 

For simple, small numbers, this 
method may be no quicker than cal- 
culating from the formulas: 

RIR2 C1C2 Rz-RI+R2 orG RI-} R2 

3 

2.4 

2 

F / , 

D 

R1 

\\ / 

R7 

\ 
E 

e 

But when you have more complex num- 
bers (like 4,700 ohms in parallel with 
3,300) it pays off. 

If you use graph paper (with a 
linear scale), you have to draw only 
C -F and D -E. Their intersection is the 
wanted value. -M. T. Hyatt END 

Cerebral 
Palsy 

strikes 
every 

minutes 
SUPPORT 
UNITED CEREBRAL PALSY 

RADIO -ELECTRONICS 
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ADVERTISING INDEX 

RADIO -ELECTRONICS does not assume respon- 
sibility for any errors which may appear in the 
index below. 

Allied Radio Corp. 86 
B & K Manufacturing Co. (Div. of 

Dynascan Corp.) 19 
Blonder -Tongue 26 
Brooks Radio & TV Corp. 92 -94 
Burstein -Applebee Co. 74 
Capitol Radio Engineering Institute, The ... 20 -23 
Castle TV Tuner Service, Inc. 8 
CLASSIFIED 106 
Cleveland Institute of Electronics 15, 62 -65 
Conar (Div. of National Radio Institute) .... 84 
Cornell Electronics Co. 90 
Continental Radio Co. 103 
DeVry Technical Institute 7 
Dynaco, Inc. 73 
Electronic Chemical Corp. 85 
EICO Electronic Instrument Co., Inc. 24 
Electronic Measurements Corp. (EMC) 79 
Fair Radio Sales 89 
Federation Nationale de Industries 

Electroniques (S.N.I.R ) 25 
Gernsback Library, Inc. 94, 68, 69 
Heald's Engineering College 91 
Heath Co. 58, 59 
IBM Corporation Third Cover 
I.E.E.E. 89 
I.E.H. Manufacturing Co., Inc. (Subsidiary 

of Electronic Hardware Corp.) 57 
International Crystal Manufacturing Co., Inc 108 
International Educational Services 17 
Kinematix, Inc. 72, 86, 91 
Lafayette Radio Electronics 98 -101 
Mallory & Co., Inc., P. R. 28 
Milwaukee School of Engineering 97 
Multicore Sales Corp. 88 
National Radio Institute 10 -13 
National Technical Schools 5 
NuTone, Inc. 27 
Olson Electronics, Inc. 72 
P.A.F. Enterprises 93 
Philco Techrep Division (Subsidiary of Ford 

Motor Co.) 79 
Polypaks 107 
Progressive "Edu- Kits" 78 
Quietrole Co. 88 
Radio Shack 3 
Ray -Tel (Raytheon) 76 
RCA Electronic Components and Devices 

Fourth Cover 
RCA Institutes 80 -83 
Sams & Co., Inc., Howard W. 9, 66 
Sarkes Tarzian, Inc. (Tuner Service Div.) .... 18 
Schober Organ Corp., The 14 
Sencore 77 
Tarzian, Inc., Sarkes (Tuner Service Div.) 18 
TechPress Publications 87 
Texas Crystals (Div. of Whitehall Electronics 

Corp.) 90 
Tram Electronics, Inc. 89 
Triplett Electrical Instrument Co., The 

Second Cover 
Turner Microphone Co. 16 
United Radio Co. 102 
University, LTV (Div. of Ling- Temco- 

Vought, Inc.) 60-61 
Wen Products, Inc. 67 
Winegard Co. 87 

MARKET CENTER 104 

Alsynco 
Edmund Scientific Corp. 
Electronic Components Co. 
Komet Electronics 
Laranco Distributors 
Music Associated 
Oelrich Publications 
Tab 
Transistors Unlimited Co. 
Valley TV Tuner Service 
Warren Electronic Components 

SCHOOL DIRECTORY 96 
American Institute of Engineering & Technology 
Coyne Electronics Institute (Home Training Div.) 
Electronic Technical Institute 
Central Technical Institute 
Grantham School of Electronics 
Indiana Home Study Institute, The 
Northridge College of Science & Engineering 
Northrop Institute of Technology 
Tri -State College 
Valparaiso Technical Institute 

FEBRUARY, 1965 

ptentspa 
AVOW 

0.14,41.11 
0:40 MN SU. 

NEON LOGIC CIRCUIT 
Patent No. 3,145,302 

Thomas C. Dunne, Yorktown Heights, John Heer, 
White Plains, and Sol Triebwasser, Peekskill, 

N. Y.) 
(Assigned to International Business Machines 

Corp., New York, N. Y.) 

LIGHT 
SIGNAL 

Light falling on the photocell lowers its re- 
sistance, and permits the power source to deliver 
current to the neon lamp. C bypasses the surge 
of electricity around RI to raise instantly the 
available voltage across the lamp. The higher vol- 
tage fires the lamp more quickly. After the initial 
overshoot, the voltage returns to normal (dc must 
flow thru RI), so the lamp's life is not affected. 

When the input light signal disappears, the 
resistance of PC rises. The reduction of current 
should lower the drop across Rl. 
However, C remains charged and maintains the 
voltage across RI, leaving less voltage for the 
lamp. Therefore, NE is quickly extinguished. R2 
prevents oscillation by maintaining a small current 
through the photocell even when NE is not con- 
ducting. 

VARIABLE FREQUENCY OSCILLATOR 
Patent No. 3,145,349 

Dougals W. Turrell, N. Wales, Pa. (Assigned to 
Leeds & Northrup Co., Philadelphia, Pa.) 

± 
HATT I 10K 
6.2 V 

DC INPUT 
LE) 

2N1024 ST29 
QI 

OUTPUT 

TC R 

BATT 2 

..1-. 

Applications like telemetry require a simple 
circuit to convert dc to ac. The ac is needed to 
modulate a carrier to be transmitted to a remote 
point. This circuit generates a frequency that var- 
ies in proportion to applied dc. 

Initially, both transistors are blocked: Ql by 
BATT I, Q2 by BATT 2. Signal E produces a 
constant current to charge C. When this charge 
reaches a predetermined value, it unblocks Ql. 
The drop across R drives Q2 to conduct also. Due 
to feedback between the transistors, both soon 
saturate. 

C discharges through Ql, after which both 
transistors block again. The charging rate deter- 
mines the output pulse frequency. In turn, the 
charging rate depends on the value of E. In the 
typical circuit shown, the output freqency ranged 
from 36 to 60 cycles. 

FAMOUS BC -645 TRANSCEIVER 

15 Tubes 435 to 500 MC 
Can be modified for 2 -way 
communication. voice or 
code, on ham band 420-450 
inc. fixed and mobile 450- 
460 mc. television esperi 
mental 470.500 mc. 15 
tubes (tubes alone worth 
more than sale price); 4- 
7F7, 4 -7117. 2 -7E6, 2- ore, 2 -955 and 1 -WE. B 
316A. Now covers 460 to 
490 mc. Brand new BC645 wi 

ppl-v In factory corton. 
Shipping weight 23 lbs. SPECIA 

RAND 
NEW 
th tubes. less power 

LI $19,50 
PE -1010 Dynamotor. 12/24V input 57.95 UHF Antenna Assembly 2.45 Complete Set of 10 Plugs 5.50 Control Box 2.25 

SPECIAL "PACKAGE!' OFFER: BC645 Transceiver. Dynamotor and all accessories above. COMPLETE. BRAND NEW, $29.50 While Stocks Last 
u 

ARC -3 RECEIVER! 
Complete with All tubes Exc. Used $21.50 

Like NEW $33.50 
Crystal -controlled 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- 125117, 3.12507, 19001, 1.126. 2.125147. 1.125L7. 1 -12A6. 
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 ail 
Tubes: 3 -6V6, 2 -832A. 1.125X7. 1.6J5. $1895 
2 -6L6. Exc. Used Only 
Like ne w Condition ..$28.50 
ARC -3 PUSHBUTTON CONTROL BOX 55.95 

SCR -274 COMMAND EQUIPMENT 
ALL COMPLETE WITH TUBES Like Type Description Used NEW 
BC -453 Receiver 190.550 KC $14.95 $18.95 BC -454 Receiver 3-6 MC 15.95 19.50 
BC -455 Receiver 6 -9 MC 13.95 19.50 
BC946 Receiver 550.1500 Ke Complete with all 
tubes, Bralnd New. in original packing $44.95 1.5 to 3 MC. Receiver Brand New $19.95 

110 Volt AC Power Supply kit for ail 274 -N and 
ARC -5 Receivers. Complete with metal $.8.95 ease. in,tructions 
Factory wired. tested. ready to operate .$12.50 
SPLINED TUNING KNOB for 274 -N and AR('.; RECEIVERS. Fits BC -453. BC 454 and 49C others. only V 

!.I ih :i Mc Trait -mi tier. Brand New... 512.95 
BC -457 TRANSMITTER -4.5.3 Mc. - plete -/ 
with all tubes and e vstal, BRAND NEV $1 O.%5 like Nose ..... .. ..57.95 
BC -45R TRANSMITTER -5.3 to 7 Mc. Complete with all tubes and crystal. (1rí.95 BRAND NEW P C 
Like New .57.95 
BC -696 TRANSMITTER 3.4 Mc Complete with 

$11.95 All Tulles & Crystal. Like New 5 
BC -456 Modulator 

AV.USED 
3.45 NEW S.95 

ALI. AC('i. srR1ES AVAILABLE FOR ABOVE 

MICROPHONES Checked Out, Perfect 
T -17 Carbon Hand Mike, 
t:xc. Used $4.45 Brand New $7.95 
RS -38 Navy Type Carbon Hand Mike, 
Esc. Used $3.95 Like New $5.75 
HEADPHONES Checked Out, Perfect 
Model Description EXC. BRAND 
HS -23.. High Impedance 

USED NEW 
53.15.. $5.45 

HS -30 -Low Impedance 3.15.. 5.45 
H-130 ...Low Imp. (f2a units) l .90.. 7.95 H-16 High Imp. 12 units) 3.75 7.95 
SETS. BRAND 

NEW. 
ohm Low Impedance HEAD- 

SETS. BRAND NEW. PER PAIR $3.95 
A Cords. with PL55 plug and .1526 Jack .99 

Earphone Cushions far above -pair .50 

APN -12 3 -INCH SCOPE 
Has vertical and horizontal sweep 
with focus and intensity controls. 
coaxial antenna changeover motor. 
Complete with 11 tubes and 3JP1 
CR Tube. For 115 V. 400 cycle AC 
and 24 V DC. Circuit dia- 14.95 gram included. LIKE NEW. 

TG -34A CODE KEYER 
Self -contained automatic unit, 
reproduces code practice Signals 
recorded on paper tape. By use 
of built -in speaker, provides 
code -practice signals to one or 
more persons at speeds from 
S to 25 WPM. 

Like New, 
Tested $29.50 

Set of 15 Reels, Army t'ode 
Practice Lessons, BRAND NEW, 
original packing ......P.U.R 

BC -929 3 -Inch Scope, with all tubes, 
BRAND NEW $14.95 
Conversion instructions, with diagram, for 110 V 
AC operation 8.65 ae...e...eA...ee....s..u.0 .....L..... 

EE -8 FIELD PHONES 
Checked out. perfect working or- 
der. Complete with all parts. Excel- 
lent 

$14.50 

SCHEMATIC DIAGRAMS on this 
roost equipment 650 

Please include 25 Deposit with order -Balance 
C.O.D., or Remittance in Full. 50e Handling Charges 
on all orders under 55.00. All shipments F.O.B. Our 
Warehouse, N.Y.C. All Merchandise subject to Prior 
Sale and Price Change. SEND FOR FREE CATALOG. 

CONTINENTAL RADIO CO. 
Telephone: CO 7 -4605 

75 Leonard St. New York 13, N. Y. 
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"TAB ", 
NEI$/F-ST 

Piv /Rms 
850!35 

.05 
.- Piv /Rms Piv 

400 280 
.15 

Piv /Rm 
800'560 

35 
ALL TESTS 

SILICON 750MA 
TYPE! LOW 

Piv 'Rms 
100'70 

.09 
/lima 

500'350 
.19 Piv /Rm 

900 630 
.45 

AC & DC 

DIODES 
LEAKAGE iv /Rms 

200 140 
.12 

Piv /Rm 
600'420 

.23 Piv /Rms 
1000 700 

85 
& FWD & 

;'' r 
Gtd ' 

Piv /Rms 
300 210 

.1 4 
Piv /Rm 
700'490 

27 Piv /Rms 
1100'770 

Query 
LOAD! 

1700 Ply 20ORms '00 750MaS1.20 0. 10for510 
same 1100P,v /770Rms 75C CC. 16 for $11 

"TAB" * SCR's *TRANSISTORS* DIODES!!! 
F141! Leads Factory Tested & Gtd! U.S.A. Mfg. 
PNP / HIPow r 15Amp Round T036 Pekg! 
2N441 442. 377, 278, 05501 up to 
50 Its VCB° S1.25 5 for $5 
2N2í8, 43. 174 OF lc á0v 4 2 for SS. 
PNP Diamond,. 3A26155. 156. 235. 242 
254, 255, 256 257, 301. 351 035 0. 4/$1. 
PNP /Signal u to 350Mw TOS 125 45. 6 fer 51 
INIPN/S.grial IF, RE, 
NP 23870/300Mw C35 @ for 

c25 L. B for SI 
$1 

PNP 25671'lwatt c50 , 3 for 51 
Silicon PNP TOS 6 7018 Pckg 1 25 ri S for $1 
Power Heat Sank Finned 10059" Sl 4i. 

. 6 for SS 
STABISTOR Diodes Fwd Regulators lwatt S for $I 
Zenner Diodes up to One Watt 6to200v 170 O 310,52 
Zener Diodes Ten Watt 6 to 150v 51.45 v.. 4 for 53 
Zener Diodes 1watt Soo Tolerance $1.25 . 

3 for 
S3 

Zener Diodes 10watt'Sop Tolerance 52 0. 
T03 or 7010 Mica Mtg Kit 130 . for Sr or 

1 Sil. Pressfit IBA p to 300 Pio 4 for SI I 
I Micro o, Muwltch CSD 35 Amp /AC -DC 3 /or it 

Silicon 
D.C. 
Amps 

3 
12 18 
33 

100 
240 

- D.C. 
Amps 

3 
12 
18 
35 10 

Power 
5OPiv 

35Rms 
.os 
.30 
.20 
.70 

1.65 
3.75 

'300Pv- 
210Rms 

.29 
1.00 
1.10 
2.15 
11.70 

Diodes Studs 
100,v 
700ms 

.14 

.55 

.30 
1.00 
2.05 
4.75 

400Piv 
280Rms 

.30 
1.35 
1.50 
2.45 
4.60 

19.80 

& P.F. 
150P, 

lOSRms 
.17 
.70 
.50 

1.35 
2.50 
5.75 5 Piv'- 

35001ro 
.40 1.5 

Query 
2.75 
5.50 

27.90 

200Piv 
140Rma 

.24 
.85 
.75 

1.50 
3.15 
8.75 

600PMv- 
420,mea 

1.70 
Query 

3.30 
8.00 

Query 

231038 
261046 $1 40 a 33 for 541 

1040 
1907í 

1041 51 

%MR Ap 10 
..4 

ttfo.r S6 
2N538, 530. 540 3A/T010/Small P kg a. 
050 B. 3 for S1 

SCR ' SILICUN CONTROLLED RECTIFIERS: 

Pis 30 150 
25A 

250 1.85 2.825 22.600 

50 .50 .75 1.00 300 2.00 2.5 2.80 
100 .90 1.35 1.80 400 2.50 2.90 3.35 
150 1.00 1.85 2.00 500 3.25 3.60 4.00 
200 1.30 1.90 2.30 600 3.50 4.35 .60 

Glass Diodese 1634 48'601 64 Untested 20 for 51 

TERMS: Money Back Guarantee. 
Fur year. S2 Min. orge. 
F.O.B. N.V.C. Add hng Charges "TAB" shown subject to change. 

111 -JF Liberty St., N. Y. 6, N. Y. 
SEND 25C Phone: RECto 2.6425 for CATALOG 

C. B. ANTENNAS 
Tel Star Ground Plane GP -11 
4 Radials $12.95 

Tel Star Super Ground Plane GP -11 
8 Radials $16.95 

Dealers wanted 
KOMET ELECTRONICS 

P.O. Box 222 W. Main Street 
F.O.B. Tilton, New Hampshire 

TV TUNERS REBUILT 
FAST SERVICE $050 

Color or Black 8 White ONLY J 'lug hit 
Includes All Parts Except Tubes ". 
Aligned to Factory Specifications 
90 Day Full Warranty 

Practical repairs CI I 
Ship tuner complete with tubes. broken parts. tuner Boyer. 
Ot41 model r and state complaint. 

VALLEY TV TUNER SERVICE pc, 9.4730 
5641 -A C Ivd., North Hollywood, Calif. 

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, III. 60656 
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arket center 
Rectifiers & Transistors 

750 ma Silicon diodes 
"Epoxy" or "Top Hat" 

Ply PIS 

Silicon Power Diode Studs 
3 amps 

PIV PIS 
50 50 600 210 25 60 300 250 

100 70 700 250 50 80 400 280 
200 100 800 320 100 140 500 350 
400 140 900 400 150 160 600 400 
500 180 *Top Hat only 200 220 All Tests 

Full Leads. Tested, Gua anteed, American made 
10 Watt SII. Zener studs, 5v 130v, any voltage $1.25 ea. 
1 Watt Zener Diode Axial leads 6v-200v . 50$ ea. 
Hi- Voltage- Silicon epoxy d ode, 21/2" x 3/4" x 1/2', 
Hoffman -3000 PIV- 200ma. $1.95 ea. 

Hoffman -6000 PIV- 200ma. $4.50 sa. 

Thermistor, glass bead, 1200 ohms, 600 °F, 2/$1.00 
Silicon Power transistors -2n1724 $1.50 ea. 

20 Watt Germanium (Internal Heat Sink) 

2n1038 .... 8 for $1.00 2n1042 6 for $1.00 
2n1039 . .. 6 for $1.00 I 2n1043 4 for $1.00 
261040 .... 4 for $1.00 2n1044 2 for $1.00 
2n1041 2 for $1.00 2n1045 700 

150 Watt Germanium Hi -Freq Power 
100 Volts, 10 amp. 100 Volts, 20 amp. 

2n1046 .. $1.50 ea. 2n1907 .. $1.95 ea. 

150 Watt Germanium Power 
2n250 . 3 for $1.00 2n458 900 

2n251 . 2 for $1.00 2n1021 $1.00 
2n456 700 2n1022 $1.25 
2n457 800 
HF Sil. 2n702.100mc 400; 2n703.150mc 600 
Ger. Switching Transistors 2n 1300 series, assorted, 
tested, PNP or NPN 10 for $1.00 
Small- signal Transistors, short leads, tested 15 /$1.00 
Ger Mesa transistor, PNP, 10 /$1.00 
HF Silicon tetrods, 3N35 -$1.00 ea. 
Nickel Cadmium Battery 91 /z" oz. 27/4" it ' /a" 1 41/2". 
8 amp -hrs. -$1.95 ea. 

4 different precision pots $1.00 
30 different precision resistors $1.00 
10 different pots 2-4W $1.00 
80 assorted 1 /zW resistors $1.00 
25 different power resistors to 50W $1.00 

Silicon Controlled Rectifiers 
PRV 7 

amp. 
16 

amp. 
PRV 7 

amp. 
16 

amp. 
25 .28 .48 200 1.15 1.70 
50 .48 .70 300 1.70 2.20 

100 .80 1.20 400 2.20 2.70 
150 .90 1.50 500 2.90 3.30 

600 3.15 3.90 
Money back guarantee, $2.00 min. order, include postage, 
Catalogue lot 

ELECTRONIC COMPONENTS CO. 
Box 29028 Baton Rouge, La. 70821 

ZIP MAIL MOVES FASTER 

SERVICEMEN & DEALERS 
Let us be your main source of supply on all 

DELCO and BENDIX AUTO RADIO PARTS 

Send part numbers wanted, 
factory discounts-shipped COD. 

LARANCO DISTRIBUTORS 
P.O. BOX 108. BAYCHESTER 

STATION; BRONX, N.Y. 10469 

(an You Solve This Equation in One Step? 

.075)(x/15. 
You can with the Alsynro Slide Rule. Professional 10 Stole Model. 

Solve the most complex math problems 
-cube roots -logarithms Quickly. eas- 
ily. The perfect answer for the elec- 
tronic hobbyist. designer. engineer. Not 
a toy but a truly professional tool. 
Work like the pros with the Alsynco 
Rule. 
Bonus offer! Self -teaching illustrated coo r.c on Ji do rule 
technology regularly $2.00. With slide rule only i4.95 ppd. 
No C.O.D. Send post card for free Ilterature. 

Alsynco RE -2 171 S. Main St., Natick, Mass. 

Engineering 
Slide Rule 

with instrue- 
tinns -ONLY 

$400 

SILICON RECTIFIER SALE 
IMMEDIATE DELIVERY 

FULLY GTD NEWEST TYPE 
AMERICAN MADE FULLY TESTED 

750 MA- SILICON "TOPHAT" DIODES 
LOW LEAKAGE FULL LEAD LENGTH 

PIV /RMS 
50/35 
.05 .a. 

PIV /RMS 
100/70 
.09 ea 

PIV /RMS 
200/140 

.12 ea 

IV /RMS 
300/210 

.16 ea 
IV /RMS 
400/2811 
.20 ea. 

IV /RMS 
500/350 
.24 ea. 

IV /RMS 
800/420 

.32 ea. 

PIV /RMS 
700/490 
.40 ea. 

IV /RMS 
800/560 

.48 ea. 

IV /RMS 
900/630 
.55 ea. 

PIV /RMS 
1000/700 

.70 ea. 

PIV /RMS 
1100,770 

.75 ea. 

ALL TESTS AC & DC & FWD 8 LOAD 
SILICON POWER DIODE STUDS 

D.C. SO PIV 100 PIV 150 PIV 200 PIV 
AMPS 35 RMS 70 RMS 105 RMS 140 RMS 

3 .12 .a .18 ea .22 ea .30 ea 
12 .45 .85 .75 .90 
35 .90 1.15 1.50 1.70 

0 1.60 1.90 2.30 2.80 
100 1.75 2.15 2.5S 3.15 

D.C. 300 PIV 400 PIV SOO PIV 600 PIV 
AMPS 210 RMS 280 RMS 350 RMS 450 RMS 

3 .40 ea .45 ea .55 ea .65 ea 
12 1.10 1.35 1.50 1.70 s 2.35 2.55 3.00 3.50 

1oó 
3.50 4.20 

5.65 Ó.QÓ 

"SCR" SILICON CONTROLLED RECTIFIERS "SCR" 
7 16 25 7 

PRV AMP AMP AMP PRV AMP 
16 
MP AMP 

25 .50 .85 1.20 250 2.30 2.415 3.10 
11 .85 1.20 1.40 300 2.60 3.00 3.40 

100 1.35 1.80 2.20 400 3.00 3.40 4.15 
150 1.60 2.10 2.55 011 3.75 .25 .75 
-00 1.75 2.40 2.90 6011 4.00 S.00 5.25 

Money Back guarantee. $2.00 min. order. Orders 
F.O.B. NYC. Include check or money order. Shpg. 
charges plus. C.O.D. orders 25% down. 

Warren Electronic Components 
230 Mercer St., N. Y., N. Y. 10012 OR 32620 

TUCO TUCO 
KITS: ALL KITS COMPLETE WITH SCHEMATICS 
AND INSTRUCTIONS: 
Kit #9-2 Watt Amplifier; 3 Transistors ti Power 

all components $3.00 Kit #13-3 Watt Amplifier; 5 Transistor (2 Power) 
P. C. Board ó.11u 

Kit #15 -F.M. and Aircraft Radio: 3 Transistors. all 
Components 5.00 

Kit #11- Tranastor Checker: Checks l'NI'. NI'N. 
Beta. Opens. Shorts. with Meter 5.00 

K2y#17 -C. 1. Receiver. 
27m.c.; P.C. Board, 

1 Ñ.o 
Kit #21- Amplified Photo Relay, with Selenium 

Voltaic Cell 8.00 
Kit #22 -Curve Tracer. for your Scope, Checks Diodes. 

Zeners. Transistors. Etc.. Self - Powered LOO 
Kit #10- Multivlbrator, Complementary Circuit. 

Transistors 1.50 Kit #9- Pre -Amp. Matches 2. 3 Watt Amp. 1.50 Kit #19- Intercom, 4 Transistors. P.C. Board )Paster 
and Sub- Station, Drilled Metal Panels, 2 Speaker 
Etc. 12.00 Kit #20_Strohoscope. 50 to 12,000 R.P.M r l 
Board 9.00 

Kit #23- World's Smallest Radio, 341" x 1%4" x 
P.C. Board 8.95 

Miniaturization at realistic prim Write for free catalog- minimum order $3.00 prepaid 
POSTAGE FREE IN U.S.A. 

TRANSISTORS UNLIMITED COMPANY 
462 Jericho Turnpike. Mineola, L.I.. New York 

516- 747 -7221 

gffC4TNO6, 
148 PAGES NEARLY 4,000 BARGAINS 

OPTICS SCIENCE MATH 

Completely 1965 edition. New Items. categories. Illustrations. 148 ne 
499'y-to -read pages packed with nearly 

0 Items. Dozens of electrical and eÌec- tromagnettc parts. accessories. Enormous 'election of Astronomical Telescopes, Microscopes. Binoculars. Magnifiers. Mug - ..ets, Lenses, Prisms. Many war surplus Ilemst for hobbyists. experimenters. 
.. .,rkshot,. factory. Write for cntntog 

CLIP AND MAIL COUPON TODAY 
EDMUND SCIENTIFIC CO., Barrington, N. J. 
PLEASE SEND ME FREE CATALOG "EH" 
Name 
Address 
City Stat. 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


- SUB CARRIER DETECTOR -- 
adds programs of commercial - 
free music thru your FM tuner 
when plugged into multiplex 
output of tuner or wired into 
discriminator. Detector, self - 
powered, permits reception 
of famous background music 
programs now transmitted as 

nldden programs on the FM broadcast band from 
coast to coast. 

WIRED UNIT $75.00 
KIT, with pretuned coils, 

no alignment necessary $49.50 
crystal -controlled receivers available 

MUSIC ASSOCIATED 
65 Glenwood Road 

Upper Montclair, New Jersey 
phone 744 -3387 area code 201 

AMATEUR CALL -SIGNS LISTED 

Many readers, including service 
technicians and occasional short -wave 
listeners, who write to us on occasion 
about amateurs, are surprised to learn 
that the names, addresses and call -signs 
of all licensed amateur radio operators 
in the world are listed in Radio Amateur 
Callbook Magazine- better known as 
"The Callbook." This is a quarterly pub- 
lished in domestic and foreign sections. 
The domestic section lists all amateurs 
in the US and possessions and those 
holding K calls on military bases, pro - 
tectorates and other areas outside the 
continental United States. The Foreign 
Radio Amateur Callbook lists all ama- 
teurs outside the 50 states. 

Callbooks include ARRL countries 
lists, great -circle bearings from various 
points in the US to the major metropoli- 
tan areas in the world, Q and Z signals, 
phonetic alphabet, time -conversion 
chart, amateur prefixes of the world 
(with zone map), international postal 
rates and many other features of interest 
to active hams and SWLs. 

They are published by Radio Amateur 
Callbook, Inc., 4844 Fullerton Ave., 
Chicago, Ill. 60639. Editions are on sale 
after the first day of March, June, Sep- 
tember and December. Each is com- 
pletely revised to include new licenses 
and changes in listings. 

WHEN YOU ORDER 
MERCHANDISE BY MAIL . , . 

Be sure to include your name and ad- 
dress. Use your zip code number if you 
know it. 

Type or print if you can -if not, write 
clearly. 

Don't send cash! Remit by check or 
money order. 

Include allowances for postage charges 
if you know the weight of what you're 
ordering. 

Mention you saw it in RADIO- ELECTRON- 
ICS 

FEBRUARY, 1965 

new hooks 
SPACE COMMUNICATIONS, by Stanley Leinwoll. 
John F. Rider Publisher Inc., 116 W. 14 St., New 
York, N.Y. 10011. 6 x 9 in., 166 pp. Paper, $3.95 

Describes "what has been accom- 
plished in the field of space communica- 
tions and what we can expect in the imme- 
diate future," including principles of space 
communications, passive and active systems, 
special -purpose satellites, the work of the 
radio amateur (Oscar I, II and III) and 
the hobby of space listening. 

UNDERSTANDING AND USING THE SLIDE RULE, 

by Electronic Teaching Laboratories. Howard W. 
Sams & Co., Inc., 4300 W. 62 St., Indianapolis 6, 
Ind. 5Y2 x 81/2 in., 96 pp. Paper, $1.95 

An illustrated guide that teaches effec- 
tively and quickly, with numerical exam- 
ples. 

SEMICONDUCTOR CIRCUIT ANALYSIS, by Phillip 
Cutler. McGraw -Hill Book Co., 330 W. 42 St., New 
York, N.Y. 10036. 6 x 9 in., 642 pp. Cloth, $10 

Numerical examples aid the text, which 
presents mathematical analysis and design 
principles at "technical- institute" level. 
Practical transistor and Zener circuits are 
described in detail. 

SERVICING FM- STEREO RECEIVERS, by Edward 
M. Noll. Howard W. Sams & Co., Inc., 4300 W. 
62 St., Indianapolis 6, Ind. 51/2 x 81/2 in., 128 pp. 
Paper, $2.50 

Theory plus detailed procedures for in- 
stallation, alignment and troubleshooting of 
stereo receivers and adapters. Includes com- 
plete schematics of several popular sets. 

TRANSISTOR MANUAL (7th Edition). Semicon- 
ductor Products Dept., General Electric Co., Syra- 
cuse, N.Y. 51/2 x 81/2 in., 652 pp. Paper, $2 

This is a greatly enlarged edition -652 
pages, as against the 440 of the sixth edition 

-covering practical applications, design 
procedures and specifications. Includes nu- 
merous transistor, tunnel diode, unijunction 
and SCR circuits. 

PARAMETRIC AMPLIFIERS, by Jim Fisk WA6BSO. 
73 Inc., Peterborough, N.H. 5 x 8 in., 72 pp. Pa- 
per, $2 

This little book contains an excellent 
treatise on parametric amplifier theory, fol- 
lowed by down -to-earth construction details 
on practical parametric amplifiers. 

PULSE CIRCUIT TECHNOLOGY, by Robert G. 
Middleton. Howard W. Sams & Co., Inc., 4300 W. 
62 St., Indianapolis 6, Ind. 51/2 x 81/2 in., 192 pp. 
$3.95 

Uses simple algebra and graphs to de- 
scribe pulse theory. Measurements and cir- 
cuit design with the help of an oscilloscope. 

TRANSISTOR SELECT -A -SPEC. TechPress Publica- 
tions Brownsburg, Ind. 46112. 6 x 9 in., 135 pp. 
Paper, $3.95 

Now you can select transistors quickly 
by characteristics. The main list covers more 
than 5,000 transistors by type number and 
shows all their characteristics. Other charts 
list transistors by maximum power, maxi- 
mum voltage and maximum current. 

INDUSTRIAL ELECTRONIC CIRCUITS HAND- 
BOOK, by Edward Bukstein. Howard W. Sams & 
Co., Inc., 4300 W. 62 St., Indianapolis 6, Ind. 
81/2 x 10 in., 127 pp. Paper, $3.95 

More than 50 timers, controls, count- 
ers, electronic thermometers, electronic re- 
lays and other instruments completely de- 
scribed. Schematics, circuit discussion and 
some applications for each device will bene- 
fit maintenance technicians and students. 

FLUX LINKAGES AND ELECTROMAGNETIC IN- 
DUCTION, by L. V. Bewley. Dover Publications, 
Inc., 180 Varick St., New York 14, N.Y. 51 x 8 in., 
106 pp. Paper, $1.25 

Faraday's law of electromagnetic in- 
duction is applied to circuits of various 
shape. Interesting mathematical analyses 
for engineers and students. 

continued on page 107 

CLASSIFIED ADVERTISING ORDER FORM 
concerning terms, Please refer to heading at top of classified section for 

frequency discounts, closing dates, word count, etc. 
complete data 

1 2 3 4 

6 7 8 9 

11 12 13 14 

16 17 18 19 

21 22 23 24 

26 27 28 29 

31 32 33 34 

1@ .30 Non -Commercial Ratel 
No. of Words j .55 Commercial Rate (- 

Total Enclosed $ 
Payment must ac- 

Insert time(s) company order un- 
less placed 
through accred - 

Starting with issue ited advertising 
agency. 25 

NAME 

5 

10 

15 

20 

25 

30 

35 

ADDRESS 

CITY STATE TIP 

SIGNATURE 
MAIL TO: RADIO- ELECTRONICS, CLASSIFIED AD 
DEPT., 154 WEST 14TH ST., NEW YORK, N.Y. 10011 
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assi! led Ads 4- 
COMMERCIAL RATE (for firms or individuals offering commercial products or services): 55¢ 
per word . minimum 10 words. 
NON -COMMERCIAL RATE (for individuals who want to buy or sell personal items): 30¢ per 
word . . . no minimum. 
Payment must accompany all ads except those placed by accredited advertising agencies. 
10% discount on 12 consecutive insertions, if paid in advance. Misleading or objectionable 
ads not accepted. Copy for March issue must reach us before January 15th. 
WORD COUNT: Include name and address. Name of city (Des Moines) or of state (New York) 
counts as one word each. Zone or Zip Code numbers not counted. (We reserve the right to 
omit Zip Code if space does not permit.) Count each abbreviation, initial, single figure or 
group of figures or letters as a word. Symbols or groups such as 8x10, COD, AC, etc., count 
as one word. Hyphenated words count as two words. Minor over -wordage will be edited to 
match advance payment. 

TV SERVICE ORDER BOOKS for use with your 
rubber stamp. Duplicate or triplicate. Low cost. 
Write for FREE 32 PAGE CATALOG and Special 
Rubber Stamp Offer. OELRICH PUBLICATIONS, 
6556 W. Higgins, Chicago, Ill. 60656. 
72 page Illustrated Government Surplus Radio, 
Gadgeteers Catalog 20e. MESHNA, Nahant, 
Mass. 
FREE SONG 'HIT' COPY to you, five friends. 
Send names, addresses: NORDYKE Publishers, 
6000 -29 Sunset, Hollywood, California 90028 
APPLIANCE- LAMP -parts. Wholesale catalog 25¢. 
SECO 112 South 20th Street, Birmingham, Ala- 
bama 35233 
McGEE RADIO COMPANY. Big 1965 176 -page 
catalog sent free. America's best values hi -fi- 
amplifiers- speakers -electronic parts. 1901 Mc- 
Gee Street, Dept. RE, Kansas City, Mo. 64108. 
FREE ONE WAY WINDOW GLASS FORMULA. 
250 handling. THOMAS, 839 South Albemarle, 
York, Penna. 17403 
HOBBYISTS, ELIMINATE BATTERIES, complete 
plans $.50. CENTRON CO., Box 311, Harrington 
Park, New Jersey 

Canadians 
GIANT SURPLUS BARGAIN PACKED CATALOGS. 
Electronics, Hi -Fi, Shortwave, Amateur, Citizens 
Radio, Rush $1.00 (Refunded). ETCO, Box 741, 
Dept. R. Montreal, Canada. 
CANADIANS Have you seen ELECTRON, Cana- 
da's own Service and Hobby magazine? Sub- 
scription $3.50. ELECTRON, Box 796, Montreal, 
Canada. 
TRANSISTOR AND SEMICONDUCTOR SPECIAL- 
ISTS. Free winter catalogue contains reference 
data on over 300 types. J. & J. ELECTRONICS, 
Box 1437, Winnipeg, Manitoba. 

G -R, H -P, L &N, etc. Special tubes, manuals, 
military electronics. ENGINEERING ASSOC!. 
ATES, 434 Patterson Road, Dayton 19, Ohio. 

COMPON COMPONENTS, unused 
Electronic 

Send list 
BARRY, 512 Broadway, New York, N. Y. 10012, 
212 WALKER 5-7000. 

SERVICES 
METERS -MULTIMETERS REPAIRED and cali- 
brated. BIGELOW ELECTRONICS, Box 71 -B, 
Bluffton, Ohio. 
RCA TEST EQUIPMENT, Authorized Repair & 
Calibration Center, Nationwide. EDWIN BOHR/ 
ELECTRONICS P.O. Box 4457 Chattanooga, 
Tenn. 37415. 
SPEAKER RECONING. Satisfaction Guaranteed. 
C & M RECONE CO., 18 E. Trenton Ave., Mor- 
risville. Pa. 

TRANSISTORIZED products dealers catalog, $1. 
INTERMARKET. CPO 1717. Tokyo. Japan. 
ALL MAKES OF ELECTRICAL INSTRUMENTS 
AND TESTING equipment repaired. HAZELTON 
INSTRUMENT CO., 128 Liberty St., New York, 
N.Y. 

106 

PUBLISH your book! Join our successful au- 
thors: publicity advertising promotion, beautiful 
books. All subjects invited. Send for free manu- 
script report and detailed booklet. CARLTON 
PRESS, Dept. RDN, 84 Fifth Avenue, New York 
11. 

INVENTORS! Convert your idea into cash. Let us 
help you get the highest price for your patented 
or unpatented invention. For free details about 
our personalized services, write HANOVER IN- 
VENTION BROKERAGE, Dept. 417, 120 Liberty 
St., New York 6, N.Y. 
TV TUNERS Rebuilt and Aligned per manufac- 
turers specification. Only $9.50. Any Make UHF 
or VHF. We ship COD Ninety day written guar- 
antee. Ship complete with tubes or write for 
free mailing kit and dealer brochure. JW ELEC- 
TRONICS, Box 51 D, Bloomington, Ind. 

Business 
Opportunities 

SELL CB EQUIPMENT -Dealerships available to 
aggressive people who can sell Citizens Band 
Radio full or part time. KNOX ELECTRONIC, 
Dept. RE -1, Galeburg, Ill. 61401. 
HIGH WEEKLY EARNINGS! Address -mail letters 
featuring real merchandise. Get $10 with every 
order -keep $8 profit. Supplies furnished. Free 
particulars. MODERN MERCHANDISING, Box 
357, Oceanside, N.Y. 

$50 per 1000 possible. Addressing 1000 en- 
velopes. Longhand- typewriter Home -spare time. 
Free particulars. GENERAL ENTERPRISES. Box 
303, Island Park, New York 
Be a part time employment counsellor. $1 name 
address. Employment Division. Box 3667 Fuller- 
ton, Calif. 

Audio Hi-fi 
Component quotations -tapes Mylar 1800' post- 
paid $1.59 each. BAYLA, Box 131RE Wantagh, 
N.Y. 

DISCOUNT RECORDS - All labels. Free list. 
Write CLIFF HOUSE, Box 42R12, Utica, N.Y. 

WRITE for highest discounts on components, 
recorders, tapes, from franchised distributors. 
Send for FREE monthly specials. CARSTON, 
125 -R East 88. N.Y.C. 10028. 

TAPE RECORDER BARGAINS. Brand new, latest 
models, $10.00 above cost. ARKAY SALES, 22 -05 
Riverside Avenue. Medford, Mass. 02155 

RENT STEREO TAPES -over 2,500 different -all 
major labels - free brochure. STEREO -PARTI, 
1616 Terrace Way, Santa Rosa, Calif. 
STEREO TAPES. Save up to 60% (no member- 
ship fees). We discount recorders, batteries, ac- 
cessories, and mail pre -recorded tape prepaid 
anywhere that United States rates prevail. Free 
60 page catalog. SAXITONE, 1776 Columbia 
Road N.W., Washington, D.C. 20009 

MUSIMATIC: F.M. music without commercials. 
Easy connection to your tuner. $59.50 complete. 
DON HENDERSON ENTERPRISES, Box 343, Re 
seda, Calif. 
Complete line of audio amplifiers from 1 -20W, 
modular construction. Send for details BRENT- 
WOOD, ENGINEERING LABORATORIES, 91 Ful- 
ton St., Brentwood, N.Y. 11717 

ANTIQUE EDISON Cylinder Phonographs. Re- 
leased from storage -working, complete. Con- 
cert horn, cylinders. $80.00, TRACY STORAGE, 
114 State, Brewer, Maine 
Introductory opportunity for servicemen, ex- 
perimenters. New accounts will receive 10% off 
transistors and parts for month of February. 
BRANDWEIN CO., 306 W. 100 St., N.Y.C. 
Electronic parts of any project in RE supplied. 
Send 10t for catalog. 
FREE Tape Recording Handbook. Money -saving 
prices. POFE ELECTRONICS, 1716 -RE Northfield, 
Muncie, Indiana. 
TAPE recorders, Hi -Fi components, Sleep- learn- 
ing equipment, Tapes, Unusual values. Free 
catalog. DRESSNER, 1523 Jericho Turnpike, 
New Hyde Park 5, N.Y. 

Electronics 
BRAND NEW 8YP4 Test Tube -$17.95. "A must 
for every serviceman ". (RADIO -ELECTRONICS, 
January, 1964 issue. Page 32.) Send check or 
money order for immediate delivery to: SAM- 
SON KINESCOPE, Inc., 250 No. Goodman 
Street, Rochester, N. Y. 14607 
TUBE LISTS FREE. COMPONENTS Jackpots, 
$.79; 3 for $2.00. STEINMETZ, 7519 Maplewood, 
Hammond. Ind. 46234 
Transistorized Intercom Kit, with diagram, in- 
cludes two -three by five inch speakers, switch, 
nine volt battery, fifty feet cable -misc. hook 
up wire, soldier and one transistorized amplifier 
board, that can also be used for audio gain on 
radios and Hi -Fi work -$4.95 for complete kit 
include postage -GENERAL SURPLUS SALES, 
10 Alice Street, Binghamton, New York 13901 
FREE ELECTRONICS CATALOG. Tremendous. 
bargains. Edu -Kits, Department C -237G, Hewlett,' 
New York 11557. 
SAFEGUARD PRIVACY! New instrumerH'Oetects 
electronic "bugs ", wire- tapping and snooping 
devices. Free information. DEE EQUIPMENT, 
Box 7263 -E, Houston 8, Texas 
GOVERNMENT SURPLUS JEEPS -$62.50, Volt- 
meters- $1.05, Transmitters -$6.18, Oscillo -.' 
scopes, Walkie- Talkies, Multimeters. Typical 
Surplus Prices. Exciting Details FREE. Write: 
ENTERPRISES, Box 402 -F21, Jamaica 30,-New 
York 
CONVERT any television to sensitive, big- screen 
oscilloscope. Only minor changes required. No 
electronic experience necessary. Illustrated 
plans $2. RELCO, Box 10563, Houston 18, Tex. 
DIAGRAMS FOR REPAIRING RADIOS $1.00. Tel- 
evision $2.50. Give make, model. DIAGRAM 
SERVICE, Box 1151 RE, Manchester. Conn. 
TV CAMERAS, transmitters, converters, etc. 
Lowest factory prices. Catalog 10e. VANGUARD, 
190 -48 -99th Ave., Hollis, N.Y. 11423. 
PROFESSIONAL ELECTRONICS PROJECTS - 
Organs. Timers. Computers, etc. -$1 up. Cata- 
log 250, refundable. PARKS, Box 1665, Seattle, 
Wash. 98125. 
SALVAGE CIRCUIT BOARDS packed with dozens 
of transistors, diodes, miniature transformers, 
capacitors etc. Assortment "A" $5.00, "B" $4.00, 
"C" $3.00, all different, postpaid. ENGINEER- 
ING ASSOCIATES, 434 Patterson Road, Dayton, 
Ohio 45419. 
RADIO & TV TUBES 33¢. Free List. CORNELL, 
4217 -E University, San Diego, Cailf. 92105. 
Buried Treasure -Coins. Located by Electronic 
Goldmaster Metal Detectors. Write: WHITE'S 
ELECTRONICS, Dept. RE, Sweet Home, Oregon. 
Free Literature. 
16 TESTED Transistor plans -25¢. "Radio Oper- 
ator's Handbook" 500. Catalog. LABORATORIES, 
1131 -B Valota, Redwood City, California. 
BEFORE You Buy Receiving Tubes, Test Equip- 
ment, Hi-Fi Components, Kits, Parts, etc.... 
send for Giant Free Zalytron Current Catalog, 
featuring all STANDARD BRAND TUBES all 
Brand New Premium Individually Boxed, One 
Year Guarantee -all at BIGGEST DISCOUNTS 
in America! We serve professional servicemen, 
hobbyists, experimenters, engineers, techni- 
cians. WHY PAY MORE? ZALYTRON TUBE 
CORP., 469R Jericho Turnpike, Mineola, N. Y. 
11502 
TV Cameras Semi- Conductors Tubes FREE cata- 
log SPERA ELECTRONICS 32 -20 37th Ave. Long 
Island City, N.Y. 11100 
FREE catalog: Wholesale electronics parts and 
equipment. WESTERN COMPONENTS, Box 2581, 
El Cajon, California 
TRANSISTOR IGNITION! Coil, ballast 7.95 Free 
parts lists. TRANSFIRE Carlisle 20, Mass. 01741 
NEW SUPERSENSITIVE TRANSISTOR locators 
detect buried gold, silver, coins. Kits, assem- 
bled models, $19.95 up. Underwater models 
available. Free catalog. RELCO - A25, Box 
10563, Houston 18, Texas. 
DIAGRAMS, plus complete service information. 
Television #2. Radio, Hi-Fi, etc. $1. SERVICAIDE, 
Box 3412, Harrisburg, Pa. 17105 
PRINTED CIRCUIT BOARDS. Hams, Experi- 
menters. Catalog 10¢. P/M ELECTRONICS, Box 
6288, Seattle, Wash. 98188. 
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EDUCATION/ spaces. Then he cheeks his answer auto- 
matically. Thus he progresses at his own 

i i ;ujg i speed in learning basic principles and appli- 
cations. 

LEARN ELECTRONIC ORGAN SERVICING. New 
home study course covering all makes elec- tronic organ including transistors. Experimental kits- schematics -trouble- shooting. Accredited 
NHSC -GI Approved. Write for free booklet. 
NILES BRYANT SCHOOL, 3631 Stockton Blvd., 
Dept. F, Sacramento 20, Calif. 

HIGHLY -effective home study review for FCC commercial phone exams. Free literature! 
COOK'S SCHOOL OF ELECTRONICS, Craig - mont, Idaho 83523. 

FCC LICENSE in 6 weeks. First Class Radio Tele- phone. Results Guaranteed. ELKINS RADIO SCHOOL, 2603E Inwood, Dallas, Tex. 

SLEEP LEARNING. Hypnotism! Tapes, records, books, equipment. Details, strange catalog 
FREE. RESEARCH ASSOCIATION, Box 24 -RD, Olympia, Wash. 

BROADCASTING, Communications Electronics 
taught quickly- resident classes; correspond- 
ence. Free details. Write: Dept. 4, GRANTHAM 
SCHOOLS, 1505 N. Western, Hollywood, Calif. 
90027. 

PIANO Tuning learned quickly at home. Tre- 
mendous field! Musical knowledge unnecessary. 
Information free. EMPIRE SCHOOL OF PIANO 
TUNING, Dept. RE Box 327, Shenandoah Sta- tion, Miami, Florida 33145. (Founded 1935.) 

BUSINESS AIDS 
JUST STARTING IN TV SERVICE? Write for FREE 
32 PAGE CATALOG of Service Order books, 
invoices, job tickets, phone message books, 
statements and file systems. OELRICH PUBLI- 
CATIONS, 6556 W. Higgins, Chicago, III. 60656. 

1,000 2usiness Cards, "Raised Letters" $3.95 
postpaid. Samples. ROUTH RE12, 2633 Randle- 
man, Greensboro, N.C. 27406. 

BOOKS 

continued from page 105 

TV SYNC AND DEFLECTION CIRCUITS, by 
Thomas M. Adams. Howard W. Sams & Co., Inc., 
4300 W. 62 St., Indianapolis 6, Ind. 51/2 x 81/2 in., 
160 pp. Paper, $2.95 

TV VIDEO AND SOUND CIRCUITS, by Thomas 
M. Adams. Howard W. Sams & Co., Inc., 4300 W. 
62 St., Indianapolis 6, Ind. 51/2 x 81/2 in., 158 pp. 
Paper, $2.95 

Some technicians find it easier to un- 
derstand circuits when they visualize what 
is happening. In these volumes, 4 -color dia- 
grams show direction of flow, polarity of 
capacitor charge, and coil currents. Each 
circuit is thoroughly discussed and ex- 
plained. 

ELECTRONIC ANALOG AND HYBRID COM- 
PUTERS, by Granino A. Korn and Theresa M. Korn. 
McGraw -Hill Book Co., 330 W. 42 St., New York, 
N.Y. 10036. 6 x 9 in., 584 pp. Cloth, $17.50 

A comprehensive engineering text, pro- 
fuse with diagrams, photographs and bib- 
liography. Covers techniques and applica- 
tions for latest high -speed units. 

ABC's of MODERN RADIO, by Walter G. Salm. 
Howard W. Sams & Co., Inc., 4300 W. 62 St., 
Indianapolis 6, Ind.. 

A simple sketch of radio principles for 
laymen. 

TRANSISTORS: A SELF -INSTRUCTIONAL PRO- 
GRAMED MANUAL by Federal Electric Corp. 
Prentice -Hall, Inc., Englewood Cliffs, N.J. 6%2 x 
91/4 in., 430 pp. Cloth, $12 

While covering up the correct answer 
that appears below each incomplete sen- 
tence, the reader mentally fills in the blank 

FEBRUARY, 1965 

HOW TO SERVICE UHF TV, by Allan Lytel. John 
F. Rider Publisher, Inc., 116 W. 14 St., New York, 
N.Y. 10011. 6 x 9 in., 127 pp. Paper, $3.50 

This book brings the technician up -to- 
date on installation and service of uhf re- 
ceivers and adapters. Includes detailed 
alignment procedures for several makes. 

MICROWAVE TEST AND MEASUREMENT TECH- 
NIQUES, by Allan Lytel. Howard W. Sams & Co., 
Inc., 4300 W. 62 St., Indianapolis 6, Ind. 51/2 x 
81 in., 224 pp. Coth, $6.95 

How to set up test equipment for meas- 
uring impedance, power, noise figure, SWR, 

etc. Combines theory and practice, and the 
use of charts to help calculations. 

FUNDAMENTALS OF COMPUTER MATH. By Allan 
Lytel. Edited by A. A. Wicks. Howard W. Sams 
& Co., Inc., 4300 W. 62 St., Indianapolis 6, Ind. 
51/2 x 81/2 in., 159 pp. Cloth, $4.95. 

An introduction to number systems, 
numerical operations and techniques for 
solving problems. Includes decimal /octal 
conversion tables. 

SEMICONDUCTOR CIRCUITS MANUAL, Motorola 
Semiconductor Products, Inc., Phoenix, Arizona, 
85001. 51/2 x 81/2 in., spiral bound, $2.00. 

Schematics and circuit information on 
various controls, power supplies, transmit- 
ters, etc. Also specifications, operating and 
design data and ratings of many transistors, 
SCR's and rectifiers. 

PRICES SLASHED! LOWEST EVER! 
i 10 -WATT ZENERS SILICON PRV AMP AMP AMP 

50 .57 .85 1.04 
sv 42v O 90 TESrED $100 CONTROLLED 

ñ0,ó 1.15 1,47 2.12 Sv eov 110V 
RECTIFIERS 

ó0 1.50 1.95 2.54 12V 45V 110V WRITE 250 1.50 2.29 2.75 20V 70V 124V FOR OTHER EA. :400 2.15 2.64 2.94 24V 80V 150v v :r.Ta GEs PRICES SLASHED 350 2.40 2.77 3.23 00 2.80 9.98 3.89 

IMAGINE THIS VALUE! 

100 for $1 
GERMANIUM & 
SILICON GLASS 

DIODES Long Leads 

BUY OF THE YEAR 

SILICON $1 
RECTIFIERS 
50 - 400 PIV; ASSTD. 

1 -amp epoxy 10 for $1 
Li 2 -amp studs 10 for $1 

r- Transistors 
Rectifiers 
Condensers 
Knobs, Coils 
Resistors 
Diodes- etc. 

Add 25C for 
handling. 

PLUS FREE 

CHOOSE $ 1 oo ITEM 
ANY FREE 

FACTED ORY 

SEMI- KON- DUCTORS TEST 

4 CK721 TRANSISTORS, m new alum. cases, pnp $1 
10 "PIN HEAD" TRANSISTORS, rf, If, pnp ....51 
2 500MC, 2N964, eIita -ial, mesa, pnp, T018 cases S1 

3 -300MC TRANSISTORS, 2N1264, by Sylvania ..S1 
4 TRANSISTORS, 2N35, by Sylvania, npn, T022 j1 
2-25-AMP SILICON RECT., ill 50V, (1) 100V ...$1 
2 TRANSISTORS, 2N497, 2N498, made by 'thee. ;1 
3- 2N329A NPN TRANSISTORS, by Retheon ..$1 
5 -300MC TRANSISTORS, 2N247, by Sylvania ..51 
2 -25AMP POWER RECTIFIERS, stud, silicon ....$1 
2 -2N718 NPN SILICON PLANARS, by Fairchild $1 

FREE GIANT SPRING CATALOG ON: Parts 
Zeners Rectifiers Transistors SCRs 

6 -1AMP 400V epoxy rectifiers, made by Sylvania $1 
3 -2N255 TRANSISTORS, or equals, T03 cases 
4- 2N1059 TRANS., npn. by Sylvania, To22 case $1 1- 2N1613 3W NPN SIL. 120 mc, by "Rheem" $1 
1 -20 WATT MESA, "P". silicon, 2N1648 transistor $1 
5 -2N107 TRANSISTORS, P.P. audio, by "G.E." $1 
4 -20 WATTERS, 2N1320, P.P. stud, by "CBS" $1 
6 -20 WAITERS, 2N1038/42, w /sink by TEXAS .. ;1 
3 -2N341 NPN SIL. ONE WATT, by Transitron ..S1 
10 PNP SWITCHING TRANSISTORS, TO5 cases Sl 
4 -2N43 OUTPUT TRANSISTORS, by GE, Pnp, T05 $1 
4 -2N170 TRANSISTORS, 1T GE, rf, npns S1 
10 NPN SWITCH. TRANSISTORS, like 2N388, etc $1 
15 PRINTED CIRCUIT TRANSISTORS, rf, if, sodio $1 

"1000" GAIN 
Imagine! 1060 

$1.50 HFE 2N998 
type, connected 
as Darlington amplifiers 4 
lead. Silicon npn planar: 
5W. IOOVRCO. TO1S. 

PHOTO SENSITIVE 
TRANSISTORS 

Silìmn npr $2.98 type. O 
type. icroa burdo 

ft. n. 
3.1 mtcroemp per ft. can. 

SEMI- KON- DUCTORS by PAOKY 
Thousands Bot -No Chance to Test 'Em 

15 PNP & NPN SWITCHING transistors, TO5 cases $1 
50 TRANSISTORS, ,f, if. TO5 eases S1 

25 TOP HAT RECTIFIERS, silicon, long leads 51 
25 GERMANIUM DIODES, silicon, too. glass .. 
10 POWER TRANSISTORS, 2N155 style, T03 cases $1 
25 SEMI -KON- DUCTORS, rect, diodes, transistors S1 
15 NPN TRANSISTORS, rf, u, audio, switch, pwr. S1 
15 PNP TRANSISTORS, H. If, audio, switch, pwr. $7 
10 CK722 TRANSISTORS, pnp, made by Raytheen S1 

OLY 
AKS 

TERMS: Bend check, money 
order, Include postage -avg. wt. 
CPODer 

yak lb. 
dowañed, 

net 30 days. 

P.O. BOX 942R 
SO. LYNNFIELD, MASS. 

"PAK -KING" OF THE WORLD 

OD 

° 

100's SOLD AT 4.95 

100 for $250 

TRANSISTORS 
POWER, RF, IF, 

AUDIO, SWITCHING 

100's SOLD AT 2 FOR $1 

° 4 for $1 00 

Zener References 
1x429, 6 volts 
tl ". , h 5.00 ea. 

WORLD'S $1 PARTS PAKS MOST POPULAR 

4 TRANSISTOR TRANSFORMERS, asst. worth $25 $1 
40 WORLD'S SMALLEST RESIST., 5'e too. 1/10W $1 
60 CERAMIC CONDENSERS, discs, npo's to .O5mf $1 
40 PRECISION RESISTORS, asst., 1 %, 1/2, 1, 2W $1 
10 ELECTROLYTICS, Fr x ttmmars, to soomr ..$1 
30 SPRAGUE MYLAR condensers, asst. val., volts $1 
75 ASST. HALF WATT RESISTORS, 5% too ....$1 
35 TWO WATTERS, resistors, 5'S too, A -R too ..$1 
40 DISC CONDENSERS, to .01 to 1x V, mylars too $1 
10 RCA PHONO PLUG 'n' JACK SETS, tun -amps $1 
60 HI -Q RESISTORS, 1 3. I. 2w to 1 'neg. ccs n,,, Si 

SOLID STATE XMTR /OSC. 
41 -62 MC CRYSTAL 

Wired. 
PisCes 

c I2 
- 

X2.98 
ith 2X1742. 

crystal. etc. Item re- 
sembles picture. 

II 111111 

DUAL TRANSISTORS 

W. V. Gain Freq. 
2N1613 .8 50 to 120 100 $1 .98 8 
2N2080 .6 60 to 150 "PnP 2N1132e .6 35 to 90 100 others npn 
50 COILS & CHOKES, rr. it. " 

s 

e, peaking, etc. ..51 
$25 RADIO 'n' TV SURPRISE, wide variety .. $1 
10 TRANSISTOR ELECTROLYTICS, 10 to 100mr $i 
50 RADIO & TV KNOBS, assorted colors, styles $7 
50 MICA CAPACITORS, to .O1mt, silvers too ..$1 
30 POWER RESISTORS, to 50W to 24Kohms ....$1 
60 TUBE SOCKETS, ''c''e9tactes, audio, plugs, etc. $1 
60 TUBULAR CONDENSERS Iu .smr to 1KV ....51 

1 I I NPN SILICON PLANARS 

New! 'PANCAKE' Transistors 
IN THE NEW T046 MICRO CASES 

Y- Silicon Epitaxial Planars y 70% off retail 
y Only 1/16" high * Gold novar leads 7 Tested 

FREQ AS LOW AS 
Like Watts VCS" HFE mc SALE 

2N706 .4 20 20 200 $1.00 
2N708 .36 20 30 480 1.00 
2N870 .5 60 120* 80 1.00 
2N995 .36 15 140 100 1.00 
2N996 "" .36 12 100" 120 1.00 
2N1613 .8 50 120" 80 1.00 
2N1893 .8 100 120 70 1.00 
2N2049 .8 50 300' 85 1.00 
2N2645 .5 50 300 85 1.00 
2N2695 " .36 25 130 100 1.00 

'Maximums " "PNP's 

$1,00 
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INTERNATIONAL 
750 -HM2 

CITIZENS BAND 

TRANSCEIVER 

108 

B 

A 

C 

D 

u 

v 
o 

N 

REMOTE 
CONSOLE 

G 

X 

R 

s 

w 

TRANS. / REC. 

.<, , _ 

TEST 
SWITCH 
POSITION 

A 

B 

C 

D 

E 

F 

G 

H 

K 

L 

M 

CHECKS 
FUNCTION 

RF Amplifier Cathode 
1st Converter Screen 
2nd Converter Screen 
2nd Rec. Osc. Grid 
1st IF Amp. Cathode 
2nd IF Amp. Cathode 
2nd IF Screen 
Rec. "S" Meter -Trans. 
Audio Out 
1st Audio Plate 
2nd Audio Cathode 
Audio P.A. Cathode 
Buffer Grid 
Rec. Relay Voltage- 

TEST 
SWITCH CHECKS 
POSITION FUNCTION 

Trans. P.A. Bias 
N Trans. Osc. Grid 
0 Trans. Adder Grid 
P Channel Osc. Grid 
Q Power Supply B+ 

Voltage 
R Reflected RF Power 
S RF Power Output 
T Bat.+Volts Neg Gnd. 

U Bat. -Volts Pos Gnd. 
V Fil. Voltage Level 
W Percentage of Mod. 
X Rec. & Trans. Audio 

Level 

TOTALLY 

NEW! 
International's Executive 750 -HM2 transceiver 

with 24 built -in test circuits, is truly the most 
versatile transceiver manufactured for Citizens 
Radio communication. At the turn of a switch, 
the test circuits provide a fast and positive check 
on the operating performance of receiving and 
transmitting circuits within the set. This "years 
ahead" test feature checks the filament, plate 
and input voltages, transmitter forward and re- 

flected power, modulation, etc. A 24- position 
switch, located on the transmitter /receiver unit, 
is used to select individual test circuits. Tune -up 
and servicing is easy. The transceiver has a 

sensitive and selective dual conversion receiver 
combined with a highly stable and efficient trans- 
mitter. The 23- channel crystal controlled transmit 
and receive frequency selector circuits are 

housed in the remote console. Features include 
a new delayed /expanded AVC, new speech clip- 
per /filter amplifier, new built -in S /meter and 

transmit meter. Operates on 115 vac, 6 or 12 vdc. 

The 750 -HM2 includes remote console, speaker 
S /meter, transmitter /receiver unit, push -to -talk 
microphone, cables, and mounting racks. 

Write today for the name of your nearest Inter- 

national dealer. Trade -in /trade -up to a 750 -HM2. 

18 NORTH LEE. OKLA. CITY. 'OKLA. 

RADIO- ELECTRONICS 
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careers for tec 
To technicians who seek important r 

careers in the world of computers. Moder 
technologies have created rewarding jo 
ment, Manufacturing, and Systems Test 

hnicians at IBM 
oies in today's technology, IBM offers 

n computer systems and new solid state 
bs for technicians in Research, Develop- 

. IBM is an Equal Opportunity Employer. 

Data Systems Division 
Kingston, New York 

Electronic Technicians: For work assignments with 
the Kingston manufacturing test organization. Up- 
on completion of initial training, qualified appli- 
cants will be given positions involving testing, trou- 
ble- shooting, and repairing core storage units, tape 
drives, display devices, drums, transmission con- 
trol equipment, and other peripheral devices asso- 
ciated with some of the world's largest and most 
advanced electronic data processing equipment. 
AAS degree preferred; technical school training 
or equivalent experience will be considered. 

These assignments are in Kingston, New York, 
approximately 75 miles north of New York City. 

Please write, outlining your education and experi- 
ence, to: 
George Shaver, Dept. 649B 
IBM Corporation 
Neighborhood Road 
Kingston, New York 

IBM 

Other Technician Assignments 

IBM offers avarietyof career assignments for tech- 
nicians in Electronics, Chemistry, Physics, Mechan- 
ical Technology, Electronic and Mechanical Design, 
Systems Test, and Customer Engineering. A degree 
from a two -year technical school, or the equivalent 
in military or other experience is required. 

In addition to the specific assignments listed here, 
there are also openings for technicians at many 
other IBM facilities, including Huntsville, Alabama; 
San Jose, California; Rochester, Minnesota; Mo- 
hansic and Yorktown Heights, New York. 

To inquire about these opportunities, 
write, outlining your education and experience, to: 
C. J. Monetti, Dept. 6498 
IBM Corporate Headquarters 
Armonk, New York 10504 

IBM 
General Products Division 

Endicott, New York 

Computer Systems Test: To give final systems tests 
to newly manufactured computers. AAS degree 
in Electrical Technology, with experience and /or 
courses in mechanical technology and devices. 
Should understand solid state switching circuits 
and computer technology. 

Chemical Technicians: AAS degree in Chemical 
Technology, with experience in any of the follow- 
ing: electrochemistry, lamination, adhesives, elec- 
troplating, etching, oxide coatings, photo- resist. 

Toolmakers: Must have completed formalized tool 
and model maker apprentice program; 2 years' ex- 
perience working to close tolerances on dies, fix- 
tures, gauges, and special machine tools. 

The General Products Division's manufacturing and 
manufacturing research facilities are in Endicott, 
New York, in the Triple- Cities community of the 
Finger Lakes region. 

Please write, outlining your education and experi- 
ence, to: 
M. C. Kennedy, Dept. 649B 
IBM Corporation 
1701 North Street 
Endicott, New York 

IBM 

Components Division 
Poughkeepsie & Fishkill, N. Y., & Burlington, Vt. 

Electromechanical Technicians: Experienced in as- 
sembly and maintenance of automated production 
equipment. A complete understanding of mechan- 
ical and electrical technologies is essential. 
Designers: Electromechanical packaging mechan- 
ism design of automated production equipment. 
Electronic Technicians: Experienced in mainte- 
nance, calibration and repair of complex electronic 
test equipment, and development of high -speed 
circuitry. 

Semiconductor Technicians: Experienced in semi- 
conductor process development and manufactur- 
ing. 

Qualifications: A high -school diploma and a certifi- 
cate of completion from an accredited two -year 
technical school or its equivalent. 

The IBM Components Division is in Poughkeepsie 
and Fishkill, New York, and Burlington, Vermont. 
Please write, outlining your education and experi- 
ence, to: 
T. R. Edmonds, Dept. 6496 
IBM Corporation 
P.O. Box 110 
Poughkeepsie, New York 

IBM 
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A GOOD TV PICTURE STARTS ;HERE 

It Depends on a Leakproof Stem Seal 
The slightest leakage of air weakens the high vacuum of a TV picture tube...resulting 
in a costly callback and a dissatisfied customer for you. This is why RCA takes extra 
precautions to maintain the vacuum in Silverama picture tubes. 

Potential trouble spots are the glass -to -metal lead -wire seals in the electron -gun 
stem assembly (below). At RCA, stem assemblies are batch tested for leakage in a 
supersensitive leak detector before they go into electron guns. 

So sensitive is this detector that lt can pinpoint a leak that would not affect tube per- 
formance for years... a leak so tiny that no other inspecti on method could hope to find it. 

Yet the slightest sign of a leak is muse for rejection of a stem. This extra precaution 
is one more example of the care that goes into every phase of Silverania manufacture 
...and one more reason why RCA Silverama should be your first choice in replacement 
picture tubes. 

Silverama is made with an all -new electron gun, finest parts and materials, and a 
glass envelope that has been thoroughly cleaned and inspected prior to re -use. 

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. 

The Most Trusted Name in Electronics 

Stem assemblies are tested on a special high - 
vacuum leak detector. Detector is a helium 
mass -spectrometer, detecting passage of he- 
lium "tracer" gas through any of the glass - 
to -metal seals. A stem assembly passing this 
rigorous test is ready to become a vital part 
of an RCA Silverama® Picture Tube.. 
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