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Learn TV- Radio, Electronics the NRI "hands on" way 
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ALL THIS 

IS YOURS IN 
NRI SERVICING ` t 

COURSE 
Other courses as 

complete ° 

Build the only COLOR TV set 
totally engineered for training 
NRI is the only school with a course in TV -Radio Servic- 
ing that includes a Color TV totally engineered for train- 
ing. Build it. learn with it, enjoy years of viewing pleas- 
ure. Booming field of Color TV urgently needs skilled 
TV Technicians. Mail card for free Color Catalog. 

MI UM Ell 

CHECK AND MAIL 

THIS POSTAGE -FREE CARD 

NATIONAL RADIO INSTITUTE 
Washington, D.C. 20016 4-019 

Please send me the NRI color catalog describing and illustrating 
home training checked. (No salesman will call. Please print.) 

TV -Radio Servicing (with color) 

Advanced Color TV 

Industrial Electronics 

Complete Communications 

FCC License 

Basic Electronics 

Aviation Communications 

Marine Communications 

Mobile Communications 

Electronics for Automation 

Amateur Radio 

Electrical Appliance Repair 

Name Age 

Address 

1 

1 

1 

1 
1 
1 
1 

1 

1 
1 
1 
1 

1 
1 
1 

Zip 
City State Code 

CHECK FOR FACTS ON NEW GI BILL. 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL S. , 

Discover how fast and fascinating 
training at home with NRI can be 
There is no end of opportunity for the trained man in 
Electronics. You can earn extra money in spare time, have 
your own full-time business, or qualify quickly for career 
positions in business, industry, government. Discover the 
ease and excitement of training at home with the leader - 
NRI. Discover how NRI job -simulated training gives you 
priceless confidence. Experience is still the best teacher, 
and that's what you get when you train for Electronics 
with NRI. Mail the postage -free card today for the new 
NRI Color Catalog. No obligation. No salesman will call. 
NATIONAL RADIO INSTITUTE, Electronics Division, 
Washington, D.C. 20016. 

NRI has trained more men for 
Electronics than any other school 

RONALD L. WOOD, Fargo, N.D., holds a First 
e Class FCC License and is employed as a studio 

and master control engineer/technician with sta- 
' lion KXJB-TV. He wrote to NRI to say, "Many 

thanks to NRI for the Electronics training I have 
received." 

RANDY ACERMAN. Camden. N.J. has his ou'n 
TV service business. He is the official TV repair 
center for the Radio Shack store and Goodyear 
Tire Co. in his area. Ile says, "I have seen other 
schools' texts and most can't hold a candle to NRI 
lessons." A 

CRAIG D. SPARKS, Cambridge. Mass., is a Com- 
munications technician for AT&T Long Lines 
Dept. "I was hired because of my NRI training. I 
was given credit for 18 months experience and my 
starting pay raised. They were impressed NRI 
trained me well enough to get a First Class FCC 
License." 
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LARGEST 
AND OLDEST 
SCHOOL 
OF ITS KIND 

Programmed 
lab equipment 
gives you 
priceless 
confidence 
You learn with your hands 

as wel! as your head 
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The NRI pioneering "discovery" 
method of home study is the result 
of more than half a century of 
simplifying. organizing, dramatizing 
subject matter. You learn by doing 
in each of NRI's major courses, 
demonstrating theory you read in 
"bite -size" texts programmed with 
lab equipment you build and use. 
Electronics comes alive in a unique, 
easy -to -understand, fascinating 
way. You learn with your hands as 
well as your head. The "why" of 
circuitry and equipment operations 
comes clear through demonstration. 
You gain experience with solid-state 
devices as well as conventional tube 
circuits. You progress rapidly to 
the ultimate goal of NRI training- 
to make you employable in Elec- 
tronics by giving you experience 
equivalent to months, even years, 
of on-the-job training. 



Pick your field of ELECTRONICS 

Now NRI offers you 12 ways 
to train at home in spare time 
'rake your choice of unique training plans that 
cover the most important areas of opportunity 
in TV -Radio, Broadcasting -Communications 
and Industrial -Military Electronics. NRI also 
offers you the only home -study course in Ama- 
teur Radio. Brief descriptions of 12 NRI train- 
ing programs below, are explained in detail in 
the FREE NRI Catalog we send you. Read how 
NRI has applied more than 50 years of experi- 
ence developing easy -to -understand programs 

t 

TELEVISION -RADIO SERVICING 

Learn to fix all TV sets. Course in- 
cludes your choice of black -and -white 
or Color TV training equipment. Also 
learn to fix radios, stereo, hi-fi, etc. 
A profitable field full or part-time. 

ADVANCED COLOR TV 

For men who know black & white TV 
circuitry. 18 lessons, 50 experiments 
cover all circuits including set-up 
alignment. Only Color course with 
equipment specifically designed for 
training. End product is your own set. 

INDUSTRIAL -MILITARY ELECTRONICS 

From basic principles to computers. 
Comprehensive training teaches o fundamentals, then takes you into 
such modern-day miracles as servos. 
telemetry, multiplexing, phase cir- 
cuitry, others. 

COMPLETE COMMUNICATIONS * 
Teaches and provides actual practice 
in operation, service, maintenance of 
AM, FM. and TV broadcasting sta- 
tions. Also covers marine, aviation, 
mobile radio, facsimile, microwave, 
radar. 

c 

FCC LICENSE* 
Prepares you for First Class FCC 
Radiotelephone License exams. You 
begin with fundamentals, advance to 
required subjects covering equip- 
ment, procedures. 

BASIC ELECTRONICS 
A concise course in Electronic termi- 
nology and components. A wealth of 
useful information to help you better 
understand the field. For anyone who 
wants a basic understanding of 
Radio -TV Electronics. 

MONEY BACK AGREEMENT 

You MUST PASS your FCC License exam (any 
Communications course marked) or NRI refunds 
in full the tuition you have paid. 

designed to make you employable in Elec- 
tronics. Proof of the quality of NRI training is 
tens of thousands of successful graduates and 
the reputation for high educational standards 
NRI holds throughout the Electronics indus- 
try. Move ahead in this fast growing industry. 
Mail the postage -free card. No one is going to 
calf on you. NRI does not employ salesmen. 
NATIONAL RADIO INSTITUTE, Elec- 
tronics Division. Washington, D.C. 20016. 

"- ---%. 

ELECTRONICS FOR AUTOMATION 
Not for beginners, but for men with 
some knowledge of Electronics who 
want an understanding of process 
control, ultrasonics, telemetering and 
remote control, electromechanical 
measurements, other subjects. 

AVIATION COMMUNICATIONS* 
Prepares you to install, maintain, 
service direction finders, ranges, 
markers, Loran, Shoran, Radar, land- 
ing systems. Earn your FCC License 
with Radar Endorsement. 

MARINE COMMUNICATIONS* 
Covers transmitters, direction finders, 
depth indicators. Radar, Sonar, other 
equipment on commercial ships, 
pleasure boats. Prepares for FCC 
License with Radar Endorsement. 

MOBILE COMMUNICATIONS * 
Learn to install and maintain mobile 
transmitters and receivers used by 
police and fire departments, public 
utilities, construction firms, taxis, 
etc. Prepares for FCC License. 

AMATEUR RADIO 
Includes all new lessons and training iáá equipment so you can build your own 
3 -bank phone/cw receiver and trans- 
mitter. Basic and Advanced training 
prepares you for FCC Novice. Ad 
vanced and Extra Class Licenses. 

ELECTRICAL APPLIANCE REPAIR 
Prepares you quickly to repair all 
types of appliances, including air 
conditioning, refrigeration, small 
gasoline engines. An easy, practical 
course leading to profitable part-time 
or full-time business of your own. 

APPROVED UNDER NEW GI BILL 

If you have served in the Armed Forces 
since January 31, 1955, or are in service 
now, check GI line in the postage -free card. 

Over 50 Years of Leadership in Electronics Training 
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This is the . biggest coupon . : 

in this -ma aziué because we. wouldn't 
want .you to miss a. .bi g ,op portuntY 

-to make something of .yourself. 

r --=_= all _-Eli -- MIN ----- IRE =-11 
Here is the chance of a lifetime to start earning 

II extra money fast. All you need is just a few 
'weeks' training in your own home and in your 
spare time and your income will go up $10, $20, 

'$30 a week or more. RTTA will show you how 
easily and how quickly you can do this. ' You'll gey a complete set of easy -to -read, 
easy -to -understand lessons that will let you 
earn money almost from the very beginning. ' You'll get a complete set of the most modern 
'test equipment; a vacuum -tube voltmeter, 
a scope, a signal generator - everything you ==-- 

Ineed to 'yelp qualify you as a highly -paid 
electronics technician. 

'WITHIN ONE WEEK AFTER YOU START 
YOU'LL BE WORKING WITH ELECTRONICS! 

' And look at these extras at no additional charge: I advisory placement service and technical 
service booklets: student discount card I complete electronics workshop tool kit 

IAct now! All of this equipment and the bonus 
extras :an be yours to keep and to use. The 

'extra money you earn or a new or better job can 
be yours. Fill in the coupon for full information 

and start your way up. 

16 KITS 
Yours to build 

and keep ; 
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Radio -Television Training of America 
229 Park Avenue South, New York, N.Y. 10003 

Name 

Address 

. City State_ 

Age__ 

Zip 

Phone el -1 

APPROVED FOR VETERANS 

Licensed by the New York State Department of Education 
Member of the National Home Study Council 

11111 1111111-1iii Mai NM 11110 NM MI :III MI EMI Eli NM 

1 

1 
1 

1 
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UNUSUAL BARGAINS. 
.K1 YOUR MUSIC IN DAllLING ACTION 

Dramatic Breakthrough 
In Audio -Visual 

Enjoyment 

See your favorite mush- translated into fantastically colorful pat- 
terns, each note creating Its own unique, ererchanging linage in 
perlcrt time with the music. Easily att ached to stereo, radio, tape 
recorder. Rend 254 in coin for 16 -page booklet n9096. 
No. 85.151E6 WALNUT CABINET MODEL $99.50 FOB 
No. 71,030E6 8" SET 45.00 Pod. 
No. 71,009E13 8" DO-IT-YOURSELF KIT 22.50 Ppd. 

CRYSTAL GROWING KIT 
Du a crystallography project 
-Illustrate with large beau. 
tifuly crystals you gnaw your. 

If. Study & dem,nlanwte fac- 
ture affecting growth. refevc- 
lion, piezoeleetrir effect, avns. 
merry, etc. Incl. hox,k'Cryctals 
& Crystal Growing" plus gen- 
erous u ply r chemicals to 
grow' 7 largea display crystals 
(clear, pus ele, blue-tmtn. 
green and red/. 
Stock No. 70,336E6 59.50 Ppd. 

NEW, HIGH QUALITY, 

LOW-COST TUMBLER 

íi ii to ti 
I:a01s 

/ 1 

Neal money -saver for small In. 
du at rinl shape-expo rimen tees 

cheaper to tumble -finish 
than machine Irregular -shaped 
pieces ,all rastmgs, Me. 
Many a remove scale from / r hot rolled and forged metal 

Elit 
¿1 ) p rlr urr. round oI cornsh 

angular or 
ers 

drically shaped parts. Suitable 

//.s 
for plastics tole. Rugged eIt,. 

(4111ngt.) capacity 
unit 

w:cont 
rus duty rotor compalahle to others 

Its Dr OW x 12" x 12 high. 
Stock No. 80,096E6 528.95 Ppd. 

NEW ... SPECTRAL 

LAMP POWER SUPPLY WITH 

DIAL -A -LAMP SELECTOR 
Dial correct lamp power for 
any specified use with any 
of 12 rare -gas and metal 
vapor bulbs covering entire 
sp ectrum. Used in industrial rearch labs and physics and 
chemistry depts. that require 
strong monochromatic light 
sources emitting a number of 
spectral 1ln-5. From .5 ampere to 1.5 amperes; Si fa lde-scale meter r 
easy reading: rase-b1.m 

a 
fusing: built-in support for :mounting lamp 

base on supply: on-and-off switch; indicator lamp; strong handle; 
instruction% engraved ton fare of unit. Shipping wt. 30 lbs. Full line 
o( spectral lamas and filters available Individually-write for In. 
form o non 
Stock No. 85,115-EB 599.75 F.o.b. 

23 ELECTRONIC 

PROJECTS IN 1 KIT 

Ina electronic Is that 
Now cosily build 23 faselnal- 

5109, ( amplifier, electronic organ, 

didual template for each model 
etc. Complete, foolproof MM. 

inc 

burglar beacon,e\ 

really doprk Iran - 
al radio receivers. Dhanu- 

, .. clearly shows Darts to he d. 
f, Pegboard assembly. Fully 111.s. 

_MM. MEINi crated step by step tweeed spur. 
No:soldering or loads required. Rut It together-work It-take It apart 
quickly and easily. Absolutely safe-uses inexpensive t.1 -V battery. 
Greatfun-efiuritiwnal liso 
Stock No. 70,904E6 $27.95 Ppd. 
STARTER KIT (Parts for 8 Projects) 
Stock No. 70.903E13 .. 517.95 Ppd. 

Order by Stock No.-Cheek or M.O.-Money-Back Guarantee. 
EDMUND SCIENTIFIC CO.. BARRINGTON. N. J. 08007 

MAIL COUPON FOR FREE CATALOG. 

1148 PAGES! -1000's OF BARGAINS 
EDMUND SCIENTIFIC CO.. 300 EDSCOSP 
BUILDING, BARRINGTONI, NEW JERSEY 08007 
Conipletely new 1118R edition. New Items, ease - 

1 

corms. lluat rnl tuns. Doren of electrienlntuud 
gnet lc pans. accessories. Enormous 

selection of AnUvnunncal Telescopes. Miensscop-s. 
binoculars, Magnifiers, Magnets. lenses, Prisms. 
Many war surplus Items: for hobbyists. pert- 
treaters, workshop, factory. WRITE FOR CATA - 
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Like a better job, more money, a better future? 
Put yourself in this picture! 
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In a matter of months, this new ICS course can have 
you doing advanced troubleshooting on color sets! 

Lowest priced TV Servicing and Repair Course 
available! Costs less than $100. After just two 
lessons you'll be able to repair 70 percent of all 
TV troubles! 

Build yourself a business in your spare time! 
Start with repairing your own TV set, then your 
neighbors'-and you're off and running. At end 
of course, you should be able to handle multiple 
TV troubles of all kinds, including color! 

Complete, practical, makes learning easy and 
fun! 6 texts, 936 pages of concise, easy -to -follow 

instruction. 329 illustrations show you how to 
recognize and identify TV troubles right from the 
screen. Texts tell you how to remedy each trouble, 
and why that remedy is best! Self-examinations 
enable you to check what you learn as you go 
along. Coveted ICS diploma upon completion. 

Approved by National Electronic Associations. 
Used as part of their Apprenticeship program to 
train Service Technicians-an important step to- 
ward NEA certification. Called the best TV Repair 
and Servicing Course for the money! 

Big opportunity to get into big, money -making 
field! Learn in your spare time, the famous ICS 
way. Get specially prepared dictionary of TV terms 
at no extra charge. Schematics of most popular 
TV's also available-a bargain in itself. Use the 
coupon to get all details. 

I ICS. Dept. F9274L, Scranton, Penna. 18515, 

Yes, I'm interested in your new TV Servicing/Repair 
Course. Send me complete information. I under- 
stand there's no obligation. 

Name____ 

Street 

City_ 
State Zip 

January, 1969 



Feedback from Our Readers 
Write to: Letters Editor, Electronics Illustrated, 67 West 44th St., New York, N.Y. 10036 

A WORD BEFORE YOU GO-GO 

An electronic rhythm, section [Nov. '68 
El]-great idea! All I need is some psyche- 
delic lighting and a go-go girl and 1 can 
have a big night out right in the rumpus 
room. But my go-go girl would have to he 
as screwy as your project to recognize the 
rhythms I get on it. What gives? 

Neill Winkel 
Paoli, Pa. 

A couple of crossed wires in the Decoder 
and Diflerentiator pictorial, Fig. 10, cause 
the trouble. (The schematic in Fig. 3 is cor- 
rect.) Connect the collector of the transistor 
in the left column below to the emitter of the 
transistors in the right column. 

Collector Emitter 
Q10 
Q11 
Q/4 
Q17 
Q18 
Q21 

Q9, Q12 
Q10, Q14 
Q13, Q15 
Q16, Q19 
Q/7, Q2/ 
Q20, Q22 

WHO GOOFED? 
Your article, Who Goofed on Stereo FM? 

[Sept. '68 El], was well-done and most in- 
formative. However, you made a serious mis- 
take in stating that there are no significant 
FM networks. The American Broadcasting 
Co. has had an ABC -FM network since Jan - 
1, 1968. 

W. R. Garrett 
Augusta, Ga. 

Right, W. R. At last count the net included 
/68 stations. One little thing, though-the 
only programming on the network is news. 
The rest of the tinte is filled with local pro - 
grants of member stations. So it's not a full- 
scale network like ABC-TV or the old 

WQXR radio network mentioned in the ar- 
ticle as no longer in operation. 

NO OBIT 
I have just seen Larry Orr's letter in Uncle 

Tom's Corner [Sept. '68 Ell. I believe Mc 
Kneitel greatly exaggerated the demise of 
subscription TV (to paraphrase Mark 
Twain). The FCC is considering a report by 
a special subscription TV committee that has 
recommended authorization of pay TV on a 

national scale. 
William A. Nail 
Dir. of Public Relations 
Zenith Sales Corp. 
Chicago, III. 

By the way-what ever happened to Pat 
Weaver? 

SIGHT FOR SORE EYES 

e i 

- --, __.' 

Thanks for publishing that thing about the 
bugged pigeons [Nov. '68 El]. I saw one in 
the park and thought I was having halluci- 
nations. Now I know better. 

A. Adams 
New York, N.Y. 

Sorry to break rite news but those pigeons 
were a Canadian project. None could have 
reached New York fully equipped, we're 
told. What else have you seen lately? 

CHECK THE PRICE 
Just a note to thank you for the nice write- 

up you gave our Electronic Circuit Design 
Handbook in the Sept. '68 issue of El. 

Mel Parks, Jr., Pres. 
Tab Books 
Blue Ridge Summit, Pa. 

P.S. The list price is $14.95. not $12.96. 
[Continued on page 8] 
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The New 1969 Improved Model 257 A REVOLUTIONARY NEW 

TUBE TESTING OUTFIT 

COMPLETE WITH ALL ..; 

ADAPTERS AND ACCESSOR/ES, 

. NO "EXTRAS" o ° 

STÁNDARO.TUBES: 

k/ Tests the new Novars, Nuvistors, 10 Pins, Magnovals, 
Compactrons and Decals. 
More than 2,500 tube listings. I/ Tests each section of multi -section tubes individually 
for shorts, leakage and Cathode emission. 
Ultra sensitive circuit will indicate leakage up to 5 
Megohms. 
Employs new improved 411" dual scale meter with a 
unique sealed damping chamber to assure accurate, 
vibration -less readings. 
Complete set of tube straighteners mounted on front 
panel. 

Tests all modern tubes including 

Novars, Nuvistors, Compactrons and Decals. 

All Picture Tubes, Black and White 

and Color 

ANNOUNCING... for the first time 
A complete TV Tube Testing Outfit designed specifi- 
cally to test all TV tubes, color as well as standard. 
Don't confuse the Model 257 picture tube accessory 
components with mass produced "picture tube adap- 
ters" designed to work in conjunction with all com- 
petitive tube testers. The basic Model 257 circuit was 
modified to work compatibly with our picture tube ac- 
cessories and those components are not sold by us to 
be used with other competitive tube testers or even 
tube testers previously produced by us. They were 
custom designed and produced to work specifically in 
conjunction with the Model 257. 

BLACK AND WHITE- PICTURE TUBES:. 

I/ Single cable used for testing all Black and White Picture 
Tubes with deflection angles 50 to 114 degrees. 
The Model 257 tests all Black and White Picture Tubes 
for emission, inter -element shorts and leakage. 

COLOR PICTURE_ TUBES:. 

1/ The Rod, Green and Blue Colcr guns are tested individ 
wally for cathode emission quality, and each gun is 
tested separately for shorts or leakage between control 
grid, cathode and heater. Employment of a newly per- 
fected dual socket cable enables accomplishments of all 
tests in the shortest possible time. 

The Model 257 is housed in a handsome, sturdy, portable case. Comes complete with all e$4 7 50 adapters and accessories, ready to plug in and use. No "extras" to buy. Only 

NOTICE 
We have been producing radio. TV and electronic test eourpment since 1935, which means we were making 
Tube Testers at a time when there were relatively few tubes on the market. 'way before the advent of TV. The 
model 257 employs every design improvement and every technique we have learned over an uninterrupted pro- duction period of 32 years. 

Accurate Instrument Co.. Inc. 

SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 
Try it for 10 days before you buy. 
If completely satisfied then send 
$10.00 and pay the balance at the 
rate of $10.00 per month until the 
total price of $47.50 (plus P.P., 
handling and budget charge) is 
paid. If not completely satisfied, 
return to us, no explanation 
necessary. 

r 
ACCURATE INSTRUMENT CO., INC. 
Dept. 591, 2435 White Plains Road, Bronx, N. Y. 10467 

Please rush me one Model 257. If satisfactory I agree to pay $10.00 within 10 days 
and balance at rate of $10.00 per month until total price of $47.50 (plus P.P., handling 
and budget charge) is paid. If not satisfactory, I may return for cancellation of account. 
flame 

Address 

City tore State 
sane Money! Check rece and enclose 447.50 with this coupon and we will pay ell shipping charges. You still retain the privilege of returning alter 10 day trial for full refund. 

L 
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The 

Grantham Associate Degree Program 

prepares you for your 

F.C.C. LICENSE 

and 
A. S. 

(Associate in Science in Electronics Engineering) 

DEGREE 
In today's world of electronics employment, an 
FCC license is important - sometimes essential 
but it's not enough! Without further education, 
you can't make it to the top. Get your FCC license 
without fail, but don't stop there. To prepare for 
the best jobs, continue your electronics education 
and get your Associate Degree in Electronics 
Engineering. 

This is good common sense for those who want 
to make more money in electronics. It also makes 
sense to prepare for your FCC license with the 
School that gives degree credit for your license 
training - and with the School that can then take 
you from the FCC license level to the Degree level. 

Accreditation, and G.I. Bill Approval 
Grantham School of Electronics is accredited by 
the Accrediting Commission of the National Home 
Study Council. is approved under the G. I. Bill. and 
is authorized under the laws of the State of Califor- 
nia to grant academic degrees. 

Grantham School of Electronics 
Established in 1951 

1505 N. Western Ave. 818 18th Street, N.W. 

Hollywood, Calif. 90027 or Washington, D.C. 20006 

r- 
Grantham School of Electronics El - 1-69 
1505 N. Western Ave., Hollywood, Calif. 90027 

Please send me free literature describing Grantham 
courses in electronics. 

Age 

State Zip 

Name 

Address 

City 

Feedback from Our Readers 

Continued from page 6 

LOOK, UP iN TILE SKY! 
Your article on weather satellites (July '68 

Ell was of considerable interest to me. I'm 
a senior in high school and have built an 
APT readout station. The only problem is 
haven't been able to secure tracking data for 
the weather satellites. Do you know where I 

can get this information on a regular basis? 
Also, I would like to get in touch with 

other amateurs having a similar interest in 
this fascinating hobby. 

Conrad J. Baranowski 
109 Peterborough St. 
Boston. Mass. 02215 

APT daily weather predictions are trans- 
mitted over the meteorological teletypewriter 
network's services O and C around 1400 EST 
under the headings TBUS-I and TBUS-2. 
These are available at Teather Bureau offices. 
11'I A IV also transmits APT satellite orbital 
data containing orbital information for 
tracking the satellite and geographically 
orienting the pictures obtained from it. 

The A PT User's Guide (C52.8: A U8) con- 
tains data on tracking and gridding proce- 
dures. Copy is $1 from Superintendent of 
Documents, Government Printing Office. 
Tashington, D.C. 20402. 

Grids for geographic orientation of satel- 
lite pictures are available on 35mrn film for 
$8.50 per 100 ft., sprocketed or u nsproc- 
keted. These are available from the National 
Weather Records Center. ESSA, Asheville. 
N.C. 28801. 

LOSSEHS 
Could you tell me what a tuhe cathode - 

follower amplifier and a transistor emitter - 
follower amplifier are? 

Stephen C. Keating 
Topeka, Kan. 

They aren't. Both more appropriately 
might he described as tossers rather than 
amplifiers, since neither provides gain. Like 
transformers, they are useful for impedance 
PI atching. 

TOUGH ONE 
Will you please tell me how to hook up 

an AM -FM tuner to an amplifier? 
Walter Grace 
Elizabeth, N.J. 

7 ry wire. 
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SEND FOR YOUR EXCITING COPY NOW! 
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* CITIZENS BAND 
2 -WAY RADIO 

* STEREO/HI-FI 
COMPONENTS 

* MUSICAL INSTRUMENTS 
AND AMPLIFIERS 

MIRACLE 
Of THE 

SPACE AGE YOUR 1st GUIDE TO 

EVERYTHING IN 

ELECTRONICS 

* PUBLIC ADDRESS 
* AMATEUR RADIO 
* TEST EQUIPMENT 
* PARTS 
* PORTABLE AND 

TABLE RADIOS 

* PHOTO EQUIPMENT 
* TOOLS-BOOKS 
* AUTO ACCESSORIES 
* EDUCATIONAL 

AND OPTICAL 
* TV AND ANTENNAS 

Your Complete Buying Guide to Everything in Electronics 

LAFAYETTE Radio ELECTRONICS 1 Please send the FREE 1969 LAFAYETTE Catalog 690 
Dept. 29128, P.O. Box 10 
Syosset, L.I., N.Y. 11791 

Mail This Coupon Today 
For Your 1969 Catalog 
No. 690. 

1 Name 
1 

1 Address 

I City 

Zip 

State 

(please include your Zip Code No.) 

291281 

1 

1 

I 
I 
1 

1 
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WIGHT & SOUND ... The model 1000 is a combination helical -scan video and 4 -track stereo 

audio recorder using 1/4 -in. magnetic tape for both modes. VTR tape speed is 111/4 ips; audio 
records at 344 and 71/2. The audio portion has three heads (erase, playback. record) and automatic 
reverse in playback. Maximum reel size, 7 in. Model 1000, $995; with monitor and camera. $1.500. 

Califone-Roberts Div.. Rheem Nlfg. Co.. 5922 Bowcroft St., Los Angeles. Calif. 90016. 

Electronic Marketplace 

' G._-- 

Guitarcaster . . . Electric 
guitars can he freed of trail- 
ing cords with an FM 
broadcaster that plugs di- 
rectly into the guitar's out- 
put jack. Frequency of the , 
transmitter can be set any- 
where 

`i` 
in the FM broadcast 

band (88-94 mc) for recep- 
tion on any standard FM re- 
ceiver. Frequency response is listed 
as 20-15,0(8) cps. With 6 mµ of power, 11111 

50 -ft. transmission distance is claimed by the 
manufacturer. The device is solid-state. battery -powered. 
measures 31/4 in. long and 5 in. in diameter (plus an- 
tenna). Catalog No. A-999, $14.95. Saxton Products. 
Inc.. 215 N. Rt. 303, Congers. N. Y. 1092(1. 

Alulti-Meter ... The FE -I6 Field Effect Meter has an accuracy 
of 1.5 per cent on seven DC and 3 per cent on seven AC ranges 
--0-I to 0-1,000 V-according to the manufacturer. It meas- 
ures peak -to -peak AC ranges. A zero -center I)C range meas- 
ures to ± 0.5 V or ± 1.5 V. Other scales measure 0-100 ma to 
0-1 amp DC, resistance to 1,000 meg. Optional probe, model 
39A19, extends range to 30 kv. Powered by 9-V battery (not 
included). FE -I6, $84.50; 39A19, $9.95. Sencore, Inc. Addi>on, 
III. 60101. 

10 Electronics Illustrated 



CIRCUITS AT HOME 
with the New Improved 

PROGRESSIVE RADIO "EDU-KIT"© 
A Practical Home Radio Course 

Now Include, 
* 12 RECEIVERS * 3 TRANSMITTERS * SQ. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER 
* SIGNAL INJECTOR * CODE OSCILLATOR 

BUILD 20 RADIO 

* No Knowledge of Radio Necessary 

* No Additional Ports or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

* SCHOOL INQUIRIES INVITED 

* Sold In 79 Countries 

YOU DON'T HAVE TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 

The 'Fdu-Kll" offers you an oulsMnding PRAL.TICAI. IIOMIE RADIO COURSE at 
rock -bottom prier. Our Kit is designed to train Radio & Electronics Technicians, making 
use of the most modern methods of home Inning. You will leant radio the ivy, construe 
lion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DE:TAII. 

You will learn how to build radios, using regular s re 
e 
hvnullce; how to win- and snide 

In professional nsry ; how' to ice radios. You w sill work with the andard type . 

/amebas( metal chassiswell a 
the latest development of Printed Circuit entente. 

You will learn the basic rrinciples of radio You will construct, study and work with 
RP and AF amplifiers and oscillators, detectors, recliner,. teal equipment. You will learn 
and practice code, using the Progressive (:ode Orillat,r. You will learn atol practice 
lnetbleshooting. using the Pn,greaslve iilenal Tracer, t'rogrelwive Signal Injector. Pro. 
Eremite* Dynamic Radio a Electronics Tester, Square Wave Generator and the aray.n.t.any- 
tng instructional material. 

You will receive training for the Novice. Technician and General Classes, of F.C.C. Radio 
Amateur licenses. You will build Receiver, Transmitter, Square wave Generate, Code 
Oaelllator. Signal Tracer and Signal injector circuits. and leant how W operate them. You will receive an excellent g haekn.und for lelevllon, 111-F1 and Electronics. 

Absolutely no prey iou.n knowledge of radio or science is required. The "EduKit" la 
the y oduet of many years of teaching and engineering experience. The "I:du-Kil" will 
Provide you witbotanic education in F.lectronlrs and Radio, worth many times the low 
price you pay. The Signal Tracer alone la worth more than the prier nW the kit. 

THE KIT- FOR EVERYONE II 

You do not need the slightest background 
In radio or science. Whether you are inter. 
ested In Radio A Electrmlea because you 
went an interesting hobby. well Peeing business or a job with a future. you will find 
the 'FduKit" a worthwhlle Investment. 

Many thousands of Individual of all 

'urea and backgrounds have succeanfully 
oar( the EduKit" In more than 7D r 
Idea of the world. The Fdu-Kll" has been 
carefullydesi 

Fdgned. 

step by step. so that 
cou cannot make a mistake. the u -Kit" 
allow nyou to teach Ymarself tit your own 
rate. No instructor Is neresasry. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Eilu-Kit" la the foremost educational radio kit In the world. 

and la universally repted as the standard in the field of electronics training. The "Filu- Kit" uses the modern educational principle of 'learn by !Ming." Therefore you construct. 
learn chematics, study theory, pearllee troubleshooting-all In closely integrated pro- 
gram designed to provide n easolylearned. thorough and interesting harkgrnund in radio. 

You begin by examining the vartou radio pans of the "Fdu-Kit." You then learn the 
function. theory and wiring of these parta. Then you buttd a simple radio. With thin first 

andset lout 
will 

lºhnnjoy 
l i 

st 
e n 

iing 
to re ular broadcast stations. Irani theory. practice testing 

and techniques.Gradually. 
you hulld a more red radio, learn 

'reiw 
advaoedo theory 

y. a pragreeelve mans and at 
on 

will And yourself constructing m advanced multi-tube radiocircuits, and doing work like 
professional Radio Terhnlelan. 

Included In the "Fdu-Kit" course a Receiver, Transmitter, Code Osrl'latnr, Signal Tear. Square Wave Generator and Signal Injector Cireults. Thene,are not tnpndeeelonaI "hremlboanl' realments. but genuine radio circuits. constructed by n s of pndes.innat wiring and moldering on metal chassis. plus 
º 

the new method of radio n c nstructi known s !Anted Circuitry." These circuits operate on your r.eular AC or DC house current. 

' THE "EDU-KIT" IS COMPLETE 
You will receive ell parts and Instructions neeesawry to build twenty different radln and electronics circuits, each guaranteed to operate. Our Kits contain tutws, tune sockets. earl. 

able, electrolytic, 
r 

e, mica, ceramic and paper dieter rle oa,ndensers, reeinlora, tie strips, hanlware, tubing, punched meal chassis. Instruction Manuals, hook-up wire. solder, selenium rectifiers, Mils. volume controln and switches. etc. 
In addition. you egrelve Printed Circuit material+, Including Printed Circuit chaenls, special tube keta,'hardware and Instructs». You also receive UNVOSI set of Innis, a 

prbfenslnnal electric soldering Ism. and sr lfpowered Dynamic Radio and Electronics 
Tester. The "FduKtt" also Includes Cede Instructions and the Procne/wive Code Oneilla- 
tor, In addition to F.C.C. Radio Amateur l.irerse training. You will also receive tensor" 
for servicing wtth the Progreeslve Signal Tracer and the Progressive Signal Injector, Digh Fidelity Guide d Outs Plonk. You 

e 
rel.e Membership in Iadlo-TV Club, Free Consulta lion Service, Certificate of Merit and Discount Privileges. You receive all parts, tools, 

instructions, ele. t-verythine in yours to beee. 

PRINTED CIRCUITRY 
At no In. rease In price. the "KiluKIt" 

now' Includes Printed Circuitry. You build 
Hinted Circuit Mena' Injector. unique 

serrleing Instrument that ran detect many 
Radio and TV troubles. This retulul lottery 
now technique of radio construction is now 
berimiing papalar In commercial radio and 
TV gets. 

A Printed Circuit It .special Insulated 
chassis on which has horn deposited a ron - 
ducting material which takes the glare of wiring. The carious parts err merely plugged 
In and soldered to terminals. 

Printed Circuitry Is the bask of mn,krn 
Automation Electronics. A knowledge of this 
subject In necessity today for anyone in- 
( 1 In Electronics. 

Training Electronics 

Req. U. S. 
Pat. Off, 

FREE EXTRAS 
'STET OF TOOLS 
SOLDERING IRON 
ELECTRONICS TESTER 

FLIERS -CUTTERS 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
NIGH FIDELITY GUIDE QUIRES 
TELEVISION ROOK RADIO 
TRC-UELESNOOTING ROOK 
MEMSERSHI IN RADIO -TV CLUB: 
CONSULTATION SERVICE F.C.C. 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

SERVICING LESSONS 
You will learn tn,uhleeh,aitinli and 

rvicing in pr.,greasivr manner. You 
will p-sctice a repalre on the sets That 

emintruct. You will learn s t /mp,me M cause. of trouble in home, portable 
and car radio.. You will learn how to 
use IM pro.fet Minna Signal Tear. Use 
unique Signal Injector and the dynamic 
Kadin & Electronic. Tenser. While you 

w« 
learning in this practical way, you 

ill he able to do many a repair PM for 
your friends and nett/bleat-to, and charge 
lees which will far swat' the price of 
the 51u -Kit." Our Consul ateon Service 
will help you with any technieel pn,h- 
lems you may have. 

FROM OUR MAIL BAG 
J. Maudlin. of 25 Polder 1.1., Water. 

bury, !loon., writes: "I have repatred 
several sots for my friend., and made 

bey. The 'EduKIl" paid for itself. I 

was ready In .fend 52411 for a Course. 
but I found your ad and sent for your 
K d." 

Ken Valens, P. O. lung 21, Magma,Here 

Utah: "The Fllu-Klta a oions al, here 
I . sending you the 

are 
and DIM, 

they w rs for them. I have been in 
Radio nt. re the last seven yearn. but like 
to wwrk with eladlo Kits, and like 1q 
build Radio Tenting E: workednt. 1en. 
toyed very minute I worked with the 

fine.rat kits; the Signal Tracer wanks 
fine. Alw, Ilk,' to let you knew that I 
feel proud of becoming a hit meet nl Your 
Ka Club. 

IttRbe 

I. 
" 

SKVa, 13Th Monroe Ave-, 
Huntington, netnn, Y., Va.: "Thought would 
drip yeti a few linen ti' say that I re. 
celved my Fwlu-K11, and was really 

axed 
that such a bargain ran he had 

at sock low price. I have !ready 
started repairing radios and phon.,grafihe. 
My friends were really a ed to nee 
me get Into the s swing .4 it s, quickly. 
The tnh,tina Tester that 
with thhee Kit 

ra 
Is really nwell, and Rude 

found." the !rouble. If there In Inc to be found." 
Progressive "Edo -Kits" One.. 11 roadway, Dept. SSRAE, Hewlett. N. Y. IISS7 r UNCONDITIONAL MONET-SACK GUARANTEE-I - 
Please rush my Progressive Radio "Edo-Rit" to me, as indicated below: 
Check fie hex to indicate choice et model 

SRegular model 516.!5. 
Deluxe model $31.95 (same as regular model, except with superior parts aid 
tools plus Radio E TV Parts Jackpot worth 515,) 

Check on box to indicate manner of payment 
1 enclose full payment. Ship "Edo -Kit" post paid, 
Ship "Edo -Kit" C.O.D. I will pay postage. 
Send mº FREE additional information describing "Edo -Kit." 

Name 

Address 

City & State Zip 

PROGRESSIVE "EDU-KITS" INC. - 11.156 roadway, Dept. SHAE. Hewlett, N. Y. 11337 

January, 1969 
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110t 

makes first class 
soldering the easiest 

part of any job 
r 
I 7". 

The 
original Dual Heat 

Soldering Guns 
Preferred by technicians for their 

fast heating copper tips, exclusive 
trigger -controlled dual heat, and high 

soldering efficiency. Available in 3 watt- 
age sizes. each with spotlight. 

100/140 -watt Model 8200, 145/210 -watt 
Model D-440. and 240/325 -watt Model 
D-550. Also in complete kits' 

Dependable MARKSMAN Irons 
in a size for every job 

Ideal for deep chassis work and continuous -duty soldering, 
Marksman irons outperform others of comparable size and 
weight. All five feature long -reach stainless steel barrels 
and replaceable tips 

25watt, Ifs -oz. Model SP -23 with Ve" tip (In kit with extra tips, 
soldering aid, solder-Model SP -23K) 

. 40 -watt, 2 -oz. Model SP -40 with u," tip 
80 -watt, 4.oz. Model SP -80 with ya" tip 
120 -watt, 10 -oz. Model SP -120 with '/j' tip 
175 -watt, 16 -oz. Model SP -175 with %" tip 

25 -watt Technician's Iron 
for intricate circuit work 

- 
Industrial rated pencil iron weighs only 1 N ounces. yet delivers 
tip temperatures to 860"F. Cool, Impact -resistant handle. All 
parts readily replaceable. Model W -PS with ',inch tapered tip. 

Also available: A new Battery Operated Iron for use with 12 
volt battery or 12-24 volt AC/OC source. Complete with 12 ft. 
cord and battery clips. Model TCP-12. 

Complete Weller Lone at your Electronic Parts Distributor. 

WELLER ELECTRIC CORPORATION, Easton, Pa. 
WORLD LEADER IN SOLDERING TOOL: 

CIRCLE NUMBER 12 ON PAGE 15 
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Electronic Marketplace 

Sky hook Kit ... The SWL-7 is a dipole receiving 
antenna kit designed to cover 11. 13, 16. 19. 

25, 31 and 49 meters. The kit includes eight 
weatherproof resonating trap assemblies (cut 

(1 

away in photo), transmission line center con- 
nector. 50 ft. of antenna wire, glazed porcelain 
insulators. 100 ft. of 75 -ohm transmission line 
and assembly instructions. Assembled, they pro- 
duce a multi -band trap antenna 39 ft. 10 in. long 
(plus downlead) weighing 2 Ihs. $17.37. Mosley 
Electronics, Inc.. 4610 N. Lindbergh Blvd.. 
Bridgeton, Mo. 63042. 

Got Rhythms ... The X-81 is a solid-state elec- 
tronic rhythm instrument capable of producing 
the sounds of a bass, conga or snare drum, torn - 

tom. claves, cymbal or maracas. Combinations 
of these instruments are selected automatically 
for nine popular rhythms-waltz. swing. surfin. 
twist, bossa nova, samba, rhumba. mambo and 

Olson. - 
. , .r 

cha-cha. The X-81 has push-button rhythm se- 

lector switches, volume. snare drum and cymbal 
level and tempo controls mounted on its front 
panel. It can be played through almost any 

musical instrument or audio amplification and 
speaker system in much the same way as an elec- 
tric guitar. (A stereo system might be used with 
a guitar on one channel. the rhythm section on 
the other.) It has facilities for an optional on/ofl 
foot switch. The unit measures 14 x 13 3/16 x 

71/2 in. Powered by 117 VAC. $199.99. Olson 
Electronics, Inc. 260 S. Forge St., Akron. Ohio 
44301;. 



Our Research P ' ople 

Golf clubs ... fishing rods ...antennas 
... bows and arrows ... vaulting poles 
. . . pool cues and hot sticks hove all 
evolved from Shakespeare's genius with 
fiberglass. Expert research reliability and 
people proven dependability let Shake- 
speare put o world-wide reputation for 
quality on the line with each product. 

Want the best? ... get a dependable 
Shakespeare fiberglass WonderShaft 
antenna. 
There's one for your requirement. 

C/P CORPORATION 

7 a subsidiary of v / í i 
R.F.O. 3, Columbia, South Carolina 29205 
Telephone (803) 787-8710 

CIRCLE NUMBER 2 ON PAGE 15 
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The Cititen Bond l.6 "Big Stick I. 

one of a complete line of peopie 
proven fiberglass antennas 

- 
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now...a oieu tools for 

1101e1Is 01 jobs 

In a iiip 

pocket set! 

Really. compact, this new nut 
' driver/screwdriver set features '12 . 

interchangeable blades and an 
amber plastic (UL) handle. All are 
contained in a slim, trim, seethru No- 99PS-50 
plastic case which easily fits hip pocket. Broad. fiat 

-base permits case to be used as a bench stand. 
Ideál for assembly .and service work. . 

7 NUTDRIVERS: 
3/16". 2/32'. 1/4". 9/32...5/16'. 
11/32'. 3/8' hea openings. 

i .. 

4.45, 

t it, C 

2 SLOTTED SCREWDRIVERS: 
3/16" and 9/32" tips. 

2 PHILLIPS SCREWDRIVERS: 
=1 and tt2 sues. 

EXTENSION BLADE: 
Adds 4" reach to driving blídes. 

HANDLE: , 

Shockproof, breakproof. Eaclu 
sive. positive locking device 
holds blades firmly for turning. 
permits easy removal 

WRITE FOR CATALOG 162 

XCELITE INC. 16 BANK ST., ORCHARD PARK, N. Y. 

Send Catalog 162 with information on 99PS50 

name 

address 

city state 8 zone 

J 
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Electronic Marketplace 

Build It ... The model 2002 Scallon AM Table 
Radio kit is a consumer version of a unit used 
to teach basic electronics in primary and secon- 

dary schools, according to the manufacturer. It's 
designed for hobbyists 12 and over and comes 
with all necessary parts and fittings. The instruc- 
tion manual contains test procedures enabling 
the builder to check his progress at various 
stages of construction and assuring a working 
radio when it is completed. $21.95. (Model 2001 
Comancho transistor radio, $19.95.) Graymark 
Enterprises, Inc. Box 54343, Terminal Annex, 
LOS Angeles, Calif. 90054. 

Metered ... The Cobra 98 is a 23 -channel CB 
transceiver featuring a three -scale front -panel 
meter-unusual in a CB receiver-for SWR- 
bridge, power -output and S -level readings. In- 
cluded in its design is a limiter circuit, dubbed 
Dyna-Boost by the manufacturer, for increased 
talk power. Front -panel controls include ilium - 

r . 

0. 

7 

inated channel selector, adjustable squelch, fine 
tuning, Dyna-Boost on/off, meter function 
switch, calibration control and PA switch. The 
Cobra 98 measures 51/4 x 13 7/16 x 81/2 in. and 
comes with a solid:state power supply for 117 
VAC and 12 VDC plus both power cables and 
push -to -talk microphone. $239.95. B & K Com- 
munications Div., Dynascan Corp., 1801 W. 
Belle Plaine Ave., Chicago, Ill. 60613. V 
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ELECTRONICS product ILLUSTRATED 

Information 
Service 

PRODUCT INFORMATION SERVICE 

FREE 

C.; 

If you want more information about one or more of the products advertised in 
ELECTRONICS ILLUSTRATED, this service is for your convenience. The product 
information you request will be sent to you promptly free of charge. 

Just complete the name and address portion of the handy coupon below and 
circle the PRODUCT INFORMATION SERVICE number or numbers you find 
beneath the advertisements in this issue. 

Mail the completed coupon to ELECTRONICS ILLUSTRATED 
at the address shown-We'll take care of the rest. 

L 

ELECTRONICS ILLUSTRATED VOID AFTER FEBRUARY 15. 1969 
P.O. BOX 7474, PHILADELPHIA, PENNSYLVANIA 19101 

1 2 3 4 5 6 7 8 9 10 11 
12 13 14 15 16 17 18 19 20 21 22 
23 24 25 26 27 28 29 30 31 32 33 
34 35 36 37 38 39 40 41 42 43 44 
45 46 47 48 49 50 

NAME (PLEASE PRINT) 

ADDRESS 

CITY STATF ZIP 
1/69 
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RCA Institutes 
did! 
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Here is a whole new approach to learning electronics 
at home! RCA Institutes, one of the nation's largest 
schools devoted to electronics, has developed 
a faster, easier way for you to gain the skills and the 
knowledge you need for the career of -your choice. 
Here for the first time is a student -proved, scientifically 
designed way to learn. If you have had any doubts in the 
past about home training in electronics-if you have 
hesitated because you thought you might not be able 
to keep up-or that electronics was too complicated to 
learn-here is your answer! Read how RCA Institutes 
has revolutionized its home training ideas! 
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NEW CAREER PROGRAMS 
BEGIN WITH "AUTOTEXT" 
INSTRUCTION METHOD! 

Start to learn the field of your 
choice immediately! 
No previous training or 
experience in electronics 
needed! 

With this new revolutionized method 
of home training you pick the career 
of your choice-and RCA Institutes 
trains you for it. RCA's Career 
Programs assure you that everything 
you learn will help you go directly to 
the field that you have chosen! No 
wasted time learning things you'll 
never use on the job! The Career 
Program you choose is especially 
designed to get you into that career in 
the fastest, easiest possible way! 

And each Career Program starts 
with the amazing "AUTOTEXT" 
Programmed Instruction Method-the 
new, faster way to learn that's almost 
automatic! "AUTOTEXT" helps even 
those who have had trouble with 
conventional home training methods 
in the past. This is the "Space Age" 
way to learn everything you need to 
know with the least amount of time 
and effort. 

CHOOSE A CAREER PROGRAM NOW 
Your next stop may be the job of your 
choice. Each one of these RCA 
Institutes Career Programs is a 
complete unit. It contains the know- 
how you need to step into a profitable 
career. Here are the names of the 
programs and the kinds of jobs they 
train you for. Which one is for you? 
Television Servicing. Prepares you 
for a career as a TV Technician/ 
Serviceman; Master Antenna 
Systems Technician; TV Laboratory 
Technician; Educational TV 
Technician. 
FCC License Preparation. For those 
who want to become TV Station 
Engineers, Communications 
Laboratory Technicians, or Field 
Engineers. 
Automation Electronics. Gets you 
ready to be an Automation 
Electronics Technician; 
Manufacturer's Representative; 
Industrial Electronics Technician. 
Automatic Controls. Prepares you to 
be an Automatic Controls Electronics 
Technician; Industrial Laboratory 

Technician; Maintenance Technician; 
Field Engineer. 
Digital Techniques. For a career as a 
Digital Techniques Electronics 
Technician; Industrial Electronics 
Technician; Industrial Laboratory 
Technician. 
Telecommunications. For a job as TV 
Station Engineer, Mobile 
Communications Technician, Marine 
Radio Technician. 
Industrial Electronics. For jobs as 
Industrial Electronics Technicians; 
Field Engineers; Maintenance 
Technicians; Industrial Laboratory 
Technicians. 
Nuclear Instrumentation. For those 
who want careers as Nuclear 
Instrumentation Electronics 
Technicians; Industrial Laboratory 
Technicians; Industrial Electronics 
Technicians, 
Solid State Electronics. Become a 
specialist in the Semiconductor Field. 
Electronics Drafting. Junior 
Draftsman, Junior Technical 
Illustrator; Parts Inspector; Design 
Draftsman Trainee Chartist. 

SEPARATE COURSES 
In addition, in order to meet specific 
needs, RCA Institutes otters a wide 
variety of separate courses which 
may be taken independently of the 
Career Programs, on all subjects from 
Electronics Fundamentals to 
Computer Programming. Complete 
information will be sent with your 
other materials. 

2 CONVENIENT PAYMENT PLANS 
RCA Institutes offers a unique tuition 
Plan that lets you progress at your 
own pace. You only pay for lessons 
as you order them. You don't sign a 
contract obligating you to continue 
the course. There's no large 
down -payment to lose if you decide 
not to continue. 
However, if you desire, RCA Institutes 
also offers a Convenient monthly 
paynent plan. 

VALUABLE EQUIPMENT 
You receive valuable equipment to 

keep and use on the job-and you 
never have to take apart one piece to 
build another. 
New-Programmed Electronics 
Breadboard. You now will receive a 
scientifically programmed electronic 
breadboard with your study material. 
This breadboard provides limitless 
experimentation with basic electrical 
and electronic circuits involving 
vacuum tubes and transistors and 
includes the construction of a 
working signal generator and 
superheterodyne AM Receiver. 
Bonus From RCA-Multimeter and 
Oscilloscope Kits. At no additional 
cost, you will receive with every RCA 
Institutes Career Program the 
instruments and kit material you need 
to build a multimeter and 
oscilloscope. The inclusion of both 
these kits is an RCA extra. 

CLASSROOM TRAINING 
ALSO AVAILABLE 
RCA Institutes maintains one of the 
largest schools of its kind in New 
York City where classroom and 
laboratory training is available in day 
or evening sessions. You may be 
admitted without any previous 
technical training; preparatory 
courses are available if you haven't 
completed high school. 
Coeducational classes start four 
times a year. 

JOB PLACEMENT SERVICE, TOO! 
Companies like IBM, Bell Telephone 
Labs, GE, RCA, Xerox, Honeywell, 
Grumman, Westinghouse, and major 
Radio and TV Networks have 
regularly employed graduates 
through RCA Institutes' own 
placement service. 

SEND ATTACHED POSTAGE PAID CARD 
FOR COMPLETE INFORMATION, NO OB- 
LIGATION. 

All RCA Institutes courses and 
programs are approved for veter- 
ans under the new G.I. BIll. 

Accredited Member 
National Home Study Council 

IF REPLY CARD IS DETACHED-SEND THIS COUPON TODAY 

RCA INSTITUTES, Inc., Dept. EIQ-19 
320 West 31st Street, N.Y., N.Y. 10001 

Please rush me FREE ilListrated catalog. I understand that I am under no I 

obligation. 

Name Age 
I 

Address 

City 

_J 

(please prior) 

State Zip 

ftc,' 
January, 1969 
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Uncle Tom's Corner 
By Tom Kneitel, K2AES/KQD4552 

Uncle Tom answers his most interesting letters in this column. 
Write him at Electronics Illustrated, 67 West 44th St., New York, N.Y. 10036. 

* A few issues hack you had a reader who 
complained about a baseball -sized fingerprint 
on the face of his color set's picture tube. 
You'll he interested to know that this problem 
is caused by a defective deflection or con- 
vergence yoke. 

Nathan Gregory, Jr. 
Fleming.shurg, Ky. 

... the problem is the bond between the 
faceplate and picture -tube face. It's had and 
slowly separating. 

S. L. Clements 
St. Louis, Mo. 

.... it's a defect in the laminating gelatin 
on the front of the picture tube. 

Frederick Meurer 
Hamilton, Ohio 

Did it ever occur to anybody that maybe a 

guy with greasy baseball -sized fingers touched 
the set? 

* Signs of The Times Dept. When driving 
through Arizona, he sure to read the sign 
language-speed-limit signs, that is. The 
Navajos are taking a giant step into a techno- 
logical society and adding tourist wampum 
to the treasury by means of two radar speed 
meters. 

* i have heard that most crystals used in 
radios are synthetic and that natural clear 
quartz crystal is in demand. While prospect- 
ing I have found clear quartz and tossed it 
away. Should I have kept it? 

William L. Robins 
Pau pack, Pa. 

You'd probably have to dig through about 
10,000 lbs. of quartz to come up with 1 lb. 

of top-quality radio -crystal material, for 
which the price is about $3.50 per lb. Almost 
all natural quartz comes from Brazil and 
Italy and, with their supplies running low. 
manufacturers have turned to the synthetic 
stuff which gives excellent results. Unless 
you've stumbled on a big rock candy moun- 
tain of quartz you won't be likely to pros- 
per in this industr. 

* I get WWV's 25-mc transmission on ex- 
actly 25 inc and also, simultaneously, on 
24.762 me. The receiver (a Collins 5l J-4) was 

checked and rechecked and the mystery 
signal isn't an image or a spurious radiation 
from within the set. Is this a new service of 
W It' b'? 

Grady Melneck 
Buffalo, N. Y. 

Nope. It's just that someone goofed in the 
design of the WWV transmitter's driver stage. 
WWV actually is sending out your mystery 
signal. They are aware of it and even have 
verified some reception reports on that fre- 
quency. You'd better hurry if you want the 
QSL because WWV's engineers are fixing 
the rig pronto. 

* Is there any specific FCC regulation 
against my using two CB rigs simultaneously 
on two different channels in order to transmit 
in stereo? 

Maurice Wandover 
Tallahassee, Fla. 

I can't find one but I'm sure the FCC will. 

* Can you give me any info on a net control 
station operating at about 4350 kc and using 
the call -sign AF4WZP or AF4WBl'? 

Bob Martin 
Hickory, N. C. 

This is a USAF MARS (Military Assist- 
ance Radio Service) net. There are many 
such networks throt.ghout the spectrum. They 
usually are located on frequencies near the 
ham bands since the MARS stations are ham - 

(Continued on page 221 
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Our CB success 
has gotten 
out of hand. 

MODEL 
XM 2300 

MODEL XT 23 

. ,...,,.. 
c .'. 

--100 
MODEL M 2300 

MODEL T 23 

t1 +fs 
L1 

h 

Introducing our first 
great line of 5W base/mobile rigs. 
Fanon, world leader in hand-held CB and intercommunication is ready with its first great line 
of base station/mobile rigs. 

Not the largest line in the field-but the finest. Carefully and skillfully developed and engi- 
neered for top performance. Units you can place your confidence in...and all made in the U.S.A. j and the 
( )'finest 

r. ,. hand-held 
- ? CB rig ever 

produced. 
. MODEL IC -5000. 3 space age IC 

1 Circuits for the ultimate in range } and performance. 5 watts & 6 j channels. Power boost antenna. 
Range booster. PA facility. 

Converts to base station with op- 
tional AC power supply. $99.95 

MODEL M 2300-18 tube performance. Unique modu- 
lation sampler. Range expand. ?ill 23 channels. Dual 
conversion. Built-in PA system - transistorized 
power supply. $189.95 
MODEL XM 2300 - 19 tube performance. Cascade 
front end. Nuvistor mixer. All 23 channels. Our most 
sensitive and quiet rig. $199.95 
MODEL T 23 - Solid state engineering for unsur- 
passed reliability. 23 channels. Fiberglass expoxy 
circuit boari with silicon transistors. Beautiful wood 
graining. Light-compact-powerf ii. Unique signal light 
tells you when S6 signal or better is received. 

$159.95 
MODEL XT 23 - The finest solid state mobile rig on 
the market. All 23 channels. Unsurpassed adjacent 
channel rejection. Designed tc help pierce "skip". 

Protected against overload, mismatched antenna 
and incorrect polarity. Base reflex type audio. Push/ 
pull on -off switch with volume control. 

Push/pull noise limiter and squelch. True PA 
System. (All prices shown are East Coast suggested retail.) $199.95 . 

FANON :;: 
FANON ELECTRONIC INDUSTRIES, 439 Frelinghuysen Ave., Newark, N.). 07114 

Your new line looks great! Please send me additional information. I'm 
especially interested in: EI.169 

M2300 XM2300 T23 XT23 IC5000 

Name 

LAddress 

City 

State Zip 
J 
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BREAKTHROUGH 
.W10r : 

IN ELECTRONICS CALCULATING 

Still plodding through math and electronics problems the 
slow penciland-paper way? Smash the paperwork barrier with 
this new Electronics Slide Rule. 

Even if you've never used a slide rule before, you can whiz 
through resonant frequency calculations and inductive or ca 
pacitive reactance problems. You can find reciprocals for 
resistance formulas instantly. You can even locate tricky 
decimal points in a jiffy. 

You can also work regular math problems in a flash: multi- 
plication...division...square roots...logarithms...trigonometry. 

Anyone can use this sturdy 12 -inch. all -metal slide rule. 
We show you how with our complete 4 -lesson instruction 
course. Slide rule, course, and handsome leather carrying 
case deliberately priced low as our way of making friends 
with men in Electronics. FREE booklet gives full details. Mail 
coupon below today. 

MAIL THIS COUPON FOR FREE BOOKLET 

CIE Cleveland Inetitute of Electronics 
1776 East 17th Street. Cieveiana. Oh,o 44114 

Please send me your FREE booklet describing the Elec- 
tronics Slide Rule and 4 -lesson instruction course. Also 
FREE if I act al once-a handy pocket -sized Electronics 
Data Guide. 
Name 

Address 
Ouor .u..1 

Us) 
Stale lip 

L 
CIRCLE NUMBER 25 ON PAGE 15 
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CORI 

New Easy 
Dispenser 
Pak 
60/40 
18 S.W.G. 

Latest PC 
(Printed 
Circuit) Pak 
60/40 Extra Thin 
22 S.W.G.-.028" 

each only 694 per package at your dealer 

ER -SIN 
FIVE -CORE 

SOLDER 

MULTICORE SALES CORP., WESTBURY, M.Y. 11590 

CIRCLE NUMBER 14 ON PAGE 15 

UNCLE TOM'S -CORNER 
Continued from page 20 

staffed. In fact, the MARS call -signs often are 
concocted by replacing the standard ham 
prefix. If a fellow with the call WI XAA 
joined USAF MARS he would use the call 
AFIXAA. Other ham prefix conversions in 
USAF MARS are: K to AFA, WA to AFC, 
WB to AFD; Army: W to A, K to AA, WA 
to AD, WB to AL. Navy MARS calls begin 
with N and are a complete new call assign- 
ment, hearing no similarity to the ham call. 

* I know you're a CIA agent. You have to 
he. It all adds up-like the pin in the Muy 
issue. And the CIA wouldn't have let you see 
that much of Radio Americas if you weren't 
an agent. 

Bob Mark 
Louisville, Ky. 

Buddy, if I were a CIA employee con- 
nected in any way whatsoever with the Radio 
Americas disaster my next assignment would 
he trouble -shooting defective U -2s over 
lacking. 

* Can you tell me what frequency the USAF 
Strategic Air Command uses and what mode? 

William Spallinu 
Wayne, N. I. 

At 11/45 GAIT tonight 1 tuned across the 
8-mc marine band and heard an SSB net using 
calls like Skyking, Napoleon, and McClellan. 
The transmissions were coded but seemed to 
consist mainly of geographical coordinates. 
What's this all about? 

Frank O'Donnell 
Lallabra, Calif. 

Bill, meet Frank. The Skyking messages. 
heard on many frequencies in the 4-, 6-, 8-mc 
and other hands are part of the SAC com- 
munications net. Most of the messages are 
from ground stations since transmissions 
from aircraft are too vulnerable to pin -point- 
ing with DF gear. As a matter of fact, ground 
stations often begin their messages "do not 
answer" just to remind the airborne radio 
operator not to come back with a quick Roger 
and blow the whole secret -location hit. 

* I've come across several stations trans- 
mitting unmodulured CW hut I've been 
stumped in my efforts to track them down. 
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Even the FCC won't answer my requests for 
information. The stations all run repeating ID 
tapes. They send a series of ;is and then ask 
QRU? !international code for "have you any 
traffic for me?"J. I'm really intrigued now. 
ti'ho, what, and where are these stations? 

Some of them are NBA on about 17.700 Inc, 
WCC on about 6.375 and WMH on about 
6.522. 

Paul Rubin, WA2JVH 
Massapequa Park. N. Y. 

Sorry. but they aren't nearly as exotic as 
they seem. The FCC probably was too busy 
chasing CBers to get around to your letter. 
Fact is, the stations are part of a large number 
of coastal telegraph transmitters used to com- 
municate with ships -at -sea --sending and re- 
ceiving telegrams. weather reports, docking 
instructions. etc. MBA is operated by the U.S. 
Navy in Balboa, C.Z., while WCC and WMH 
are operated by RCA in Chatham. Mass.. 
and Baltitnore, Md., respectively. Trying to 
see how many of these stations you can log 
can he a lot of fun, especially since most will 
QSL. My best QSL on these hands is from 
I.YG in Kaunas, Lithuanian SSR. 

* Situation of Gravity Dept. Don't look now 
but one of science's oldest brain busters may 
well he on the verge of being busted itself. 
I'm talking about gravitational forces. The 
subject has been a real whatzit ever since Ike 
Newton got hopped on the beanie by a 

McIntosh. Now science theorists are spec- 
ulating that the newly discovered outer -space 
pulsars possibly may be strong sources of 
gravitational radiation-yes radiation! The 
idea is that gravity waves could he produced 
by large bodies under acceleration. If so. 
eaves striking an object should he detectable 
by the stresses they cause. Well, Prof. Joseph 
Webber of the U. of Maryland has been on 
the trail of gravity knowledge for years now 
and now is using 4.500 -lb. aluminum cylin- 
ders as gravity -wave receivers. Prof. Webber 
feels that some of the things he has encoun- 
tered while tuned to a frequency 01 1.66 kc 
could be part of the gravity phenomenon. 
The whole thing is hush-hush for the mo- 
ment; the military and communications po- 
tentials of such a discovery are beyond 
comprehension. 

WHAT SECRET'PÓWER 
DID THIS M IPOSSESS? 

. 
$ 

I3ENJA!tIN FRANKLIN 
(A Rosicruc,anl 

WI1Y was this man great? How does anyone 
-man or woman-achieve greatness ? Is it not 
by mastery of the powers within ourselves? 

Know the mysterious world within you! At- 
tune }ourself to the wisdom of the ages! Grasp 
the inner power of your mind! Learn the sec- 
rets of a full and peaceful life! 
Benjamin Franklin-like many other learned 
and great men and women-was a Rosicru- 
cian. The Rosicrucians (NOl a religious or- 
ganization) first came to America in I69 -I. 
Today, headquarters of the 
Rosicrucians send over seven 
million pieces of mail an- 
nually to all parts of the 
world. Write for YOUR 
FREE COPY of "The Mas- 
ter} of Life"-TODAY. No 
obligation. No salesmen. A 
non-profit organization. Ad- 
dress: Scribe S.H.B. 

THIS BOOK 
FREE! 

MASTItt Or Ill 

ROSICRUCIANS 
SAN JOSE (AMORC) CALIFORNIA 95114 

r -----SEND THIS COUPON -----1 
Scribe S.H.B. 
The ROSI(:RL'CIANS (AMORC) 
San Jose. California 95114 
Please send me the ír,; b01,. The Masten oI I.r,. 
ehish eapLuns how I may learn to use my faculties 

and p seers of mind 

Nams 

Address_-- 
( m- - 

Please Include V.rur 7.,p fed, 
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What kind 
of 

investment 
is 

Freedom 
Shares? 

Shrewd? 
Safe? 
Patriotic? 
Exclusive? 

You're right if you checked all four boxes. 
Freedom Shares are a shrewd investment 
because they pay 4.74% when held to 
maturity. They mature in just four -and -a - 
half years, and are redeemable after one 
year. 

There is no safer investment because Free- 
dom Shares are hacked by The United 
States of America. 

Exclusive? Absolutely. Not everyone can 
buy new Freedom Shares. You have to be- 
long to the Bond -a -Month or Payroll Sav- 
ings Plan. Freedom Shares are II bonus 
opportunity for these regular Bond buyers. 

And, as you help yourself by buying Free- 
dom Shares, you're also helping your 
country. Sign up for Freedom. Get all the 
facts from the payroll people where you 
work or any officer where you bank. 

U.S. Savings Bonds, 

New 
Freedom 

Shares 
The U.S. Government does not pay for this 
advertisement. It u presented as a public 
service in cooperation with the Treaiveyr 
Department and The Advertising Council. 

Broadsides 
Pamphlets, booklets, flyers, application notes and bulletins 

available free or at low cost. 

AHOST of new items plus the old standbys 
are in the new electronic distributor cata- 

logs. Free copies available from: Allied Radio 
Corp.. 100 N. Western Ave., Chicago, III. 60680; 
Asco Sound Div. of Sonocraft Corp., 115-17 W. 
45th St.. New York, N. Y. 10036: Walter Ashe 
Radio Co., 1 125 Pine St., St. Louis, Mo. 63101: 
Burstein-Applehee Co.. 1012-14 McGee St., Kan- 
sas City, Mo. 64106; Harrison Radio Corp., 20 
Smith St.. E. Farmingdale, N.Y. 11735: Lafa- 
yette Radio Electronics. Dept. PR, Box 10, 
Syosset, N.Y. 11791: Newark Electronics Corp., 
500 N. Pulaski Rd., Chicago, Ill. 60624; Olson 
Electronics, 982 S. Forge St., Akron, Ohio 
44308; Radio Shack Corp., 730 Commonwealth 
Ave., Boston, Mass. 02217; World Radio Lab., 
3415 W. Broadway, Council Bluffs, Iowa 51501. 

A wide variety of audio accessories is shown 
in two catalogs. Number 6807 has open -reel and 
cassette tape, tape accessories and phonograph 
accessories. Catalog A6806 contains patch cords, 
adaptors and connectors. For copies send a 

stamped, self-addressed 81/2 x II envelope to 
Robins Industries Corp., 15-58 127th St., Flush- 
ing, N.Y. 11356. 

The RCA solid-state Hobby Circuits Manual 
has information on semiconductor theory and 
operation plus schematics for varied construc- 
tion projects. $1.75 from RCA Electronic Com- 
ponents, 415 S. 5th St., Harrison, N.J. 07029. 

A catalog of prerecorded tapes-open-reel, 
four- and eight -track cartridge, cassette-in- 
cludes short articles on the music and how tape 
is made. It also describes the manufacturer's 
recorder/player line. Free copy from Ampex 
Corp., 2201 Lunt Ave., Elk Grove Village, Ill. 
60007. 

Breadboarding kits and accessories, including 
a printed -circuit etching kit are in a free cata- 
log from Waldom Electronics, Inc., 4625 W.. 
53rd St., Chicago, III. 60632. 

Musical -instrument loudspeakers tie de- 
scribed in a free brochure from Jensen Mfg. 
Div., The Muter Co.. 5655 W. 73rd St., Chicago, 
III. 60638. 

How To Select a Recording Tape contains 
hints on splicing, editing, tape selection and 
care. Free from Audio Devices, Inc.. 235 E. 42nd 
St., New York, N.Y. 10017. 

Catalog #17 contains construction acces- 
sories-soldering iron tip cleaners and holders, 
heat sinks, pliers, cutters, probes. etc. --in the 
little Joe line. Free copy from Macdonald & 
Co., 213 S. Brand Blvd.. Glendale, Calif. 
91204.-$ 

24 Electronics Illustrated 



NEW/CB TRANSCEIVER PRE -AMP 

ON THE 

AIR 

15 
4 - 

Write for free literature 

Improves CB Base Station Performance 
Works on tube or transistor equipment 
No Modification to CB unit 
On -the -air sign automatically lights 
when transmitting 

Model PCB with built-in power supply, transfer relay, 
connecting cables, wired and tested $49.95 

AMECO / DIVISION OF AEROTRON, INCORPORATED 
P. O. BOX 6527 RALEIGH, NORTH CAROLINA 27608 

CIRCLE NUMBER 47 ON PAGE 15 
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BINAURAL'S back. In case you didn't 
i) know it had gone, binaural once was 

interchangeable with stereo as a word to 
describe the then -new two -channel hi -ti me- 

dium. Then somebody pointed out that 
binaural means two -eared, whereas the sys- 

tem we now call stereo might better he de- 

scribed as two-speakered. After all. we hear 
mono with two ears. 

So binaural was redefined as dealing with 
recording systems that shut out room acous- 
tics during listening, feeding to each ear (via 
a headset) only the precise signal it would 
receive in the concert hall-or wherever the 
sound originated. This turned out to he a 

tougher job than would appear at first glance. 
Mikes had to be spaced exactly like human 
ears. Moreover, to produce correct attenua- 
tion with respect to the direction from which 
a sound arrived, the mikes had to have be- 

tween them something that would approxi- 
mate the acoustic properties of the human 
head. 

A company called Listening, Inc., in Ar- 
lington. Mass., recently lit into the problem 
with something named, appropriately, En- 
viron-Ears-a gadget that looks like a pair 
of black plastic ears (or, more properly. 
pinnae-those odd rubies of cartilage each 

of us has attached to the sides of his head) 
connected to the ends of a metal tube. The 
pinnae, says Listening, Inc., diffract sound 
selectively depending on the direction from 
which it comes. So audio recorded by the 

(Continued on page 1 I21 

Build New ,cl.oet Music Kits 

DYNASEAT RHYTHM 
If you want rhythm Schober's got it-lo real trap sounds 
in a small carrying case. Add bass drum, snare drum, 
cymbals, and 7 other great rhythm effects to your combo, 
plano, or organ playing, each at the touch of a button the 
instant you want it-or have a ball playing traps along 
wllh records and radio! The 
Schober Portable Dynabeat con- . 
netts to any guitar, hi-fi, or 
p.a. amplifier, makes you an 

.rn Instant drummer. Kit $139.50, 
all built $169.50. Special Dyna- 1? 
beat for all Schober Organs 
(not other brands) synchron- 
izes the sounds you want with manuals ano pedals. 
$150 for the kit. 

úIREZIElla 111dODV 
oa111a1411aT 

The Schober Tunesmith 
makes the one -finger artist 
an instrumental soloist. 
Produces one note at a 

time on the 21h -octave key- 
board while you control 
tone color (6 voices), vi- 

brato, pitch, volume, as you play. Carry the melody for 
a combo or play with piano or organ accompaniment- 
or along with records and radio. Easily portable (13 lbs.), 
connects to any amplifier. Easy to build kit $149.50; 
assembled, ready to plug in and play $189.50. 

Send right now for the full -color Schober catalog, with all 
details on Dynabeat and Tunesmith as well as Schober's 
five kit organ models and unique reverberation system. 
No charge, no obligation. If you like music, you owe 
yourself a Schober instrument! 

THE il2c/olel ORGAN CORP., Dept. (1.12 

43 West 61st Street, New York, N.Y. 10023 

Please send me a Schober Organ Catalog. 
Enclosed is 50 cents for 7 -inch LP demonstration 
record of DYNABEAT and Portable TUNESMITH. 

NAME 

ADDRESS 

CITY STATE ZIP 

1 

J 

January, 1969 
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It's a color bar generator, too. 
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You're looking at the only tube tester that can check out almost every re- 
ceiving tube and throw an alignment signal into the picture tube. 

It's a combination tube tester and color bar generator. 
So now all you need is a single instrument to do two of your most important 

,ervicing jobs: Make sure the tubes in a set are good. And make the adjustments 
you need to get a good. sharp picture on color and black -and -white TV sets. 

\Ve built it like a brick. t After you've carried it through a thousand doorways, 
you'll know why. ) 

\nd we've done everything to make it accurate and stable. 
[he new instrument starts off with a regulator -type transformer that doesn't 

give a hoot how the line voltage is acting up. (It doesn't even need a fuse.) 
[here arc 73 tube sockets that let you run all kinds of tests on all kinds of tubes. 
All you have to do is set 3 knobs. You can even check each section of a multi- 
.ection tube separately. 

[he color bar generator is all solid state. It puts out 6 crystal -controlled, rock - 
stable test patterns: 10 color bars, a clear raster, 10 vertical lines, 13 horizontal 
lines, 130 dots and a 10 x 13 crosshatch. All operating and calibration controls 
arc right in front of you on the panel. 

Putting both instruments into one package also gives you a small bonus. 
It leaves your other hand free to carry something else. 
f or more information. see your Sylvania distributor or mite to: Sylvania. 

('ADD. 1100 Maui Street, liutlalo. N.Y. /4209. SYI ,VAN h\ 
CIRCLE NUMBER 46 ON PAGE 15 
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Easy -To -Build - 

Electronic Bass 

. . . and even easier to play, because it has only one string! 

By FRED MAYNARD IT looked as though it would be duck soup at first. 
Playing a string bass, that is. The feeling started 

that time you watched the bass player in the combo. Ile didn't seem to 
he working at all. Ile appeared to be just standing there holding the in- 
strument with his left hand while beating out the rhythm with his right. 
You felt encouraged because you always wanted to play an instrument 
but didn't feel you could master it. The bass, however, looked simple. 

You gave it a good try. To your dismay you found you were all thumbs 
because it's not just a matter of slapping or plucking the strings. There's 
a good deal more to do with your left hand on the instrument's neck. 

Upshot of the adventure was that you took up the kazoo. 
We have a solution which will get you a musicians -union card yet- 

a one -string electronic bass which you could learn to play in a week 

or two. What happened to the other three strings? We did away with 
them since it takes only one to make electrical contact with the frets 
on the neck. There's a small price to be paid for this simplification- 
the Kass has a range of only one octave, starting at C_, and going up 
to C,. (The 2'/2 -octave range of a real string bass goes from E.; up to B1.) 
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Electronic Bass 

However you could expand the circuit to add 
another octave or two. 

Another feature of the bass is that it could 
be made almost as small as a cigar box. 
True, our model on the cover and above 
looks almost as unwieldy as a real bass. How- 
ever, we built ours for show. 

You can build your model the same size 
as a conventional bass, about the size and 
shape as ours or, as we said, about the size 
of a cigar box. And if you build it this small 
you could eliminate even the single string and 
install push buttons. 

Our one -string bass will put a solid bottom 
in your combo or spike up your musical -fun 
evenings at home. It costs only a few dollars 

F4k G G+K A A,Y B C 

Fig. I-Except for volume control 1111 
and three switches, all parts fit on 5-sq. 
circuit board. Mount All and switches 
anywhere in the instrument's body. 

and, except for its limited range, produces a 
sound almost as good as a real bass. 

The Circuit 

The electronic part is a simple twin -tee 
oscillator circuit. In the schematic (Fig. 4). 
transistor Q1 and its associated R/C network 
form the oscillator. The frequency -determin- 
ing network is composed of Cl. C2, C3, RI 
and R2. The tuning network consists of re- 
sistor R 12 and potentiometers R 13 to R25. 
As far as parts go, the capacitors should be 

good paper or mylar units and RI and R2 
should have a tolerance of five per cent. The 
trimpots (R 13 through R25) are low-cost 
Mallory MTC-series units. 

Transistor Q2 is an emitter -follower butter 
and Q3, is a buffer amplifier. The purpose of 
these two stages is to prevent amplifier load - 
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ing from affecting the tuning of the oscillator. 
The output of Q2 is a nearly pure sine wave, 
having a deep -tone sound. A tone rich in high 
harmonics from Q3 provides a string or reed- 
like sound. Either or both of these transistors 
may he switched into the output by switches 
S2 and S3. Potentiometer R 1 1 is a volume 
contrc(. The power is supplied by a large 
9-V battery or six penlite cells. Switch SI 
control- power. 

The playing part of the instrument is a 
fret board similar to that on a guitar. The 
frets are wired to the tuning pots, as will he 
described later. A metal guitar string or pic- 
ture wire mounted over the frets contacts the 
frets as the string is pressed to ahem. This 
string is connected to the last tuning pot, R25. 

The instrument plays whenever a fret is 

grounded by the pick. When the pick touches 
only the string, C2 (lowest C) sounds. The 
other chromatic notes, C$t, D, D#, etc., are 
played by simply pressing the string to 
the frets with the pick. The pick is simply 
a banana plug on the end of a flexible wire 
which is connected to circuit ground and 
which comes up through the top panel of the 
instrument. 

Construction 

The construction consists of two parts; 
first, the circuit board and second, the neck- 
piece fret board. 

Our circuit was built on a 5-in.-sq. piece 
of perforated hoard. We used flea clips for 

r " 
J 

r 

..: 

Fig. 2 Circuit board is in upper part of our in- 
strument's body. Note wires going up to neck to 
frets. Switches, R 1 1 were mounted behind left hand. 

tie points. Any layout will do, but you might 
as well follow ours. The switches, pot, bat- 
tery, holders, etc., can be mounted in the 
body of the instrument. 

Notice in Figs. 2 and 3 how our neck is 
made. It is a tapered piece of wood about 
20 -in. long. The 12 frets are 2 -in. long pieces 
of No. 14 bare solid wire. To the middle of 
each fret solder a 25 -in. length of flexible 
insulated hookup wire as shown in Fig. 2. 
Slip the wires through the holes in the neck, 
and after making sure the fret bars seat in 
the saw scores, fasten them in place with 
Duco cement. A component box can be made 
out of plywood and can be about 2x9x9 in. 
The top panel can he 1/4 -in. plywood. 

Connect the 12 fret wires to the tuning 
pots in the proper order, starting with the 
fret nearest the bottom, which goes to R24. 
If you become confused by all the wires 
coning out of the neck, you can locate which 
is which with an ohmmeter. After the wiring 
to the switches, batteries, etc., is complete, 
the instrument is ready to he tuned. 

Make sure, after the instrument is finished, 
to clean off the fret bars by lightly sanding 
them since they may he covered with cement. 
If you run into noise while fingering the 
string, it is because of a dirty fret or a dirty 
string. 

Tuning 

The scale the bass plays goes from C2 to C, 
-the second to the first octave below middle 

r ,.! -JYL 

Fic. 3-Fret is 2 -in. piece of No. 14 wire to which 
wi:e is soldered. Fret is glued in groove cut 
in neck. Note decrease :n spacing near the bottom. 

I 
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Fig. 4-Schematic. To simplify wiring to frets, we show lowest C. at right. To nave same range as four- 
string bass, oscillator (Q1) has to operate from 41.2 to 247 cps. Its range is now 65.4 to 130.8 cps. 

Electronic Bass 

PARTS LIST 
B1-9 V battery (Eveready 266 or six penlite 

cells in series) 
Capacitors: 50 V or higher unless otherwise 

indicated 
Cl,C2,C4-.05 µf mylar or ceramic disc 
C3,C5-.1 µf mylar or ceramic disc 
C6-1 µf 200 V mylar (not electrolytic) 
PL1-Phone plug 
Q1,Q2,Q3-MPS6514 transistor (Motorola, 

available from Allied Radio and others. 
Order Allied Stock No. 49 R 26 MOT 
MPS6514. 604 plus postage. Not listed 
in catalog) 

Resistors: 1/2 or / watt, 10% unless other- 
wise indicated 

R1,R2-100,000 ohms, 5% 
R3-47,000 ohms R4,R6,R9-6,800 ohms 
R5-5,600 ohms R7-330,000 ohms 
R8-100,000 ohms 
R10-150,000 ohms 
RI1-20,000 ohm linear -taper potentiometer 
R12-910 ohms, 5% 
R13 through R21-1,000 ohm, linear -taper 

miniature potentiometer (Mallory MTC-13L4 
Trimpot, Lafayette 33 T 1671 or equiv.) 

R22 through R25-5,000 ohm, linear -taper 
miniature potentiometer (Mallory MTC-53L4 
Trimpot, Lafayette 33 T 1675 or equiv.) 

S1,52,53-SPST slide switches 
Misc.-Perforated circuit board, shielded mike 

cable,penlite-cell holders, No. 14 solid wire, 
metal -wrapped guitar string, glue, eyebolts. 

C. The table at the end of this article gives 
the frequencies of these tones in cps. You 
can tune the bass with a frequency counter. 
calibrated oscillator. or by direct comparison 
with a piano or orgai. Whichever way you 
choose, tune R25 first, and follow with R24. 
R23 etc. in order, adjusting each pot until 
its tone is in tune to your satisfaction. 

In patching the bass to an amplifier, ob- 
tain a plug for the shielded cable that will 
fit the amplifier input jack. 

You may have to play with the volume 
and bass controls on the amplifier to get a 

good solid tone, and yet not overdrive the 
amplifier. Once you get this right, it will 
sound great, and you will have a good enough 
bass to play anywhere. e 

FREQUENCIES 

Note Freq. (cps) Note Freq. (cps) 

C, 65.4 G 98.0 
C# 69.3 G# 103.8 
D 73.4 

A 110.0 D# 77.8 
E 82.4 A# 116.5 
F 87.3 B 123.5 
F# 92.5 C, 130.8 
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Pocket FSM 

for CB 

By JOSEPH RITCHIE 

5. _ 

<cS 
. 

NO matter what features you've 
looked for in a FSM (field - 

strength meter )-super sensitivity for 
low -power walkie-talkies or ultra port- 
ability-the Pocket FSM for CB is the 

answer to your dreams. 
Tired of having a FSM's antenna stab holes 

in your pockets? No problem-the pocket FSM 

doesn't have an external antenna. 
Want full-scale indications from a flea -power walkie- \ ` 

talkie's signal? No sweat-the pocket FSM is more sensi- 
tive, even without an external antenna, than most commer- 
cially -made FSMs. 

Want the FSM to fit easily into a pocket, without givir.g a two-way 

stretch to the cloth, or into your car's glove compartment? It's the pocket 
FSM again. In short, you name it, the pocket FSM has it. 

The pocket FSM is a diode -type meter with a very -high -gain DC ampli- 

fier. The small sample of RF picked up by the internal antenna is rectified 

by diode Dl. The resultant DC, which is proportionate to the RF level, is 

amplified by Q1. Transistor 01 is normally operated without base bias; 
the rectified RF provides the bias; hence Q I's collector current is determined 
by the RF signal level. Since M 1 is connected in Q I's collector circuit, the 

greater the applied RF the greater the base bias and the higher M 1's indica- 
tion. Potentiometer R 1 is a gain control. It allows M I 's highest indication 

to be set at any convenient spot on the meter scale. 
While a FSM's simplified meter arrangement-no balanced bridge- 

usually results in a residual meter indication even when RF is not applied, 
there is absolutely no such indication in our FSM. This is because Ql has a 

normal collector -emitter leakage current of just a few microamperes; too 
little for even a slight meter indication. 

Battery B 1 is a 1.35-V button -size mercury cell, which under normal use 

will last several years. However, B1 must be mounted in a battery holder. 
Do not attempt to solder wires directly to the cell or you will sharply reduce 
its life, or even destroy it. 

Construction. The pocket FSM is assembled on the aluminum panel sup- 
plied with a 4 x 2% x 1% -in. Bakelite case. Under no circumstances sub- 
stitute a Bakelite panel; the front panel must be metal. 

The parts will just fit on the front panel; therefore, determine all 

component mounting holes before drilling. Meter M I should be mounted 
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The internal antenna should be routed from the 
terminal strip toward what will be the bottom of 
the cabinet, then around LI and up to the top of 
panel. Keep the wire close to L1 so it doesn't 
prevent the panel from fitting into the cabinet. 

Pocket FSM 

for CB 
as close as possible to the top of the panel, 
but allow about Vs in. between the top of the 
panel and the top of the meter case. To be 
sure Ml's mounting nut does not interfere 
with the panel's mounting screws, position 
the meter exactly on the panel's centerline. 
then temporarily mount the meter. 

The meter mounts in a 1-1/ 16 -in. dia. hole. 
Do not punch a I 1/8 -in. dia. hole as the meter 
will go through it. Instead, punch a I -in. di.,. 
hole and then file the edge until the meter 
slips into the hole easily. Note that the meter 
is secured with a nut which screws directly 
on the body of the meter. You must position 
the fiber washer supplied with the meter be- 
tween the mounting nut and the panel and 
not between the meter and the panel. Failure 
to use the washer can result in permanent 
damage to the meter. And screw the nut on 
only finger tight. Do not use a wrench or 
pliers-the washer will provide a secure fric- 
tion mount. 

With M I mounted, position BI's holder 
close to the meter case, then position R I 
close to RI's holder. Finally, locate the 
terminal strip at the bottom of the panel. To 
get everything to fit, R I must he a miniature 
pot; a standard -size pot will take up too much 
room and will make it impossible to mount 

.__,_ ,.., 

Ql 
BOTTOM 

VIEW 

- 
11. 01 4 

the terminal strip. The terminal strip must be 
positioned so it does not block the panel's 
mounting holes. 

Remove M I and drill the holes for the re- 
maining panel components. Then install the 
panel components in this order: M I, the bat- 
tery holder, R I and the 'terminal strip. 

Complete the wiring in the following 
order: First, install C I , C2 and D l . Then 
complete all wiring except for LI. Note that 
Sl's ground wire is connected to the terminal - 
strip ground lug; therefore, make certain the 
lug is securely connected to the panel. If 
necessary, install a lockwasher between the 
terminal strip's ground lug and the panel. 

Double check the cell holder's connections 
before installing LI or the cell. The holder's 
negative terminal is the spring 'clip on the 
top, the well is the cell's positive terminal. 
Make certain a mounting nut on the holder 
does not contact the positive terminal. (The 
holder is made in such a manner that the 
cell cannot he installed incorrectly.) 

Finally, install L I and the antenna. Solder 
two 1 -in. solid -wire leads to the terminal strip 
and push the wires through the appropriate 
coil lugs. Slide L I directly on the wires and 
position it so it is directly above the terminals 
and then solder. Don't attempt to solder 
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Signal picked up by an- 
tenna is tuned by C1,L1 
and detected by D1. DC 
is proportionate to RF 
level and forward biases 
Q_ causing it to con- 
duct. Since MI is con- 
nected in Q1's collector 
circuit the greater the 
RF signal the greater 
will be MI's indication. 

PARTS 

B1-1.35 V mercury cell (Mallory RM625R) 

C1-30 µµf, 500 V silvered -mica capacitor 
(Elmenco DM10.300 or equiv.) 

C2-100 µµf, 500 V ceramic disc capacitor 
D1-1N34A diode 
L1-0.730-1.25 µh subminiature adjustable RF 

coil (J. W. Miller 40A106CBI) 
M1-0.1 ma DC milliammeter (Alco P-1000 

Mini -Meter) 
Q1 -2N3391 transistor (GE) 

LIST 

R1 -50,000 -ohm miniature potentiometer with 
SPST switch (Lafayette 32 T 7367 or equiv.) 

S1-SPST switch on R1 
Misc.-Mercury-cell holder (keystone 117), 4 x 

21/4 x 1'/e -in. Bakelite utility case with alumi- 
num panel (Lafayette 99 T 3078 or equiv.) 
The following parts are available from Custom 
Components, Box 352 Aldon Manor Br., El - 

moot, N.Y. 11003: L1-$2.25, M1-$4.95, Key- 
stone 117 mercury -cell holder-$1.00. Postage 
and handling -65C. N.Y. State residents add 
tax. Canadians add $1.00. No foreign orders. 

LI's lugs to the terminal strip without using 
the 1 -in. leads (cut away the excess after 
soldering) as LI is easily damaged by excess 
soldering heat. Drill a hole in the side of the 
cabinet opposite Ll's slug -adjustment screw 
to facilitate alignment when the panel is in- 
stalled.in the cabinet. 

The built-in antenna should be made from 
a short piece of No. 16, No. 18 or No. 20 
solid wire. Solder one end of the wire to the 
terminal strip, bend it up, as shown in the 
photograph and around L I. Then cut it so 

t©. 

ti 

Mount LI as close as possible to terminal strip. 
To avoid damage to LI, don't solder its lugs to 
terminal strip; install 1 -in. wire leads first. 

the end is almost at the top edge of the panel. 
Bend the antenna so it runs approximately. 
along the panel's center line. The antenna 
should pass very close to LI. If it is spaced 
too far from LI you will not be able to fit 
the assembly into the cabinet. Do not try to 
force the panel into the cabinet as the an- 
tenna might bend and touch other compo- 
nents. 

Alignment. Install B I , turn the' unit on and 
advance RI full clockwise. Holding the FSM 
by the sides (keep your hand away from the 
back and top), position the FSM near a CB 
transmitter or walkie-talkie which is set to 
transmit. Using an insulated alignment tool, 
turn L l's slug for maximum meter indica- 
tion. To secure optimum adjustment of LI, 
keep Ml's indication between 1/3 and 2r3 of 
full scale by reducing the sensitivity with R I. 

Using the Pocket FSM. To avoid detuning, 
always hold the FSM by the sides, not by the 
top and bottom. Do not place your hand on 
the back of the cabinet. 

Place the FSM near the transmitter or 
antenna and advance R 1 until you get some 
meter indication. If MI fails to indicate, the 
transmitter may not be working. Set R I for 
a convenient meter indication, about half - 
scale, and then make your transmitter or an- 
tenna adjustments. When Ml's pointer 
reaches almost full-scale reduce the gain 
with RI to prevent the pointer from being 
driven off -scale. If this happens, the meter 
could be permanently damaged. 0 
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A Government FCC License can 
help you bring home up to 
$10,000, $12,000, and more a year. 
Read how you can prepare for 
the license exam at home in your 
spare time-with a passing grade 
assured or your money back. 
IF YOU'RE OUT TO BAG A BETTER JOB in Electronics, 

you'd better have a Government FCC License. 
For you'll need it to track down the choicest, best - 
paying jobs that this booming field has to offer. 

Right now there are 80,000 new openings every 
year for electronics specialists-jobs paying up to $5, 
$6, even $7 an hour... $200, $225, $250, a week... 
$10,000, $12,000, and up a year! You don't need a 
college education to make this kind of money in 
Electronics, or even a high school diploma. 

But you do need knowledge, knowledge of elec- 
tronics fundamentals. And there is only one na- 
tionally accepted method of measuring this knowl- 
edge ... the licensing program of the FCC (Federal 
Communications Commission). 

Why a license is important 

An FCC License is a legal requirement if you want 
to become a Broadcast Engineer, or get into serv- 
icing any other kind of transmitting equipment- 
two-way mobile radios, microwave relay links, radar, 
etc. And even when it's not legally required, a li- 
cense proves to the world that you understand the 
principles involved in any electronic device. Thus, 
an FCC "ticket" can open the doors to thousands of 
exciting, high -paying jobs in communications, radio 
and broadcasting, the aerospace program, industrial 
automation, and many other areas. 

So why doesn't everyone who wants a good job in 
Electronics get an FCC License and start cleaning up? 

The answer: it's not that simple. The govern- 
ment's licensing exam is tough. In fact, an average 
of two out of every three men who take the FCC 
exam fail. 

There is one way, however, of being pretty certain 
that you will pass the FCC exam. And that is to take 
one of the FCC home study courses offered by 
Cleveland Institute of Electronics. 

CIE courses are so effective that better than 9 
out of 10 CIE graduates who take the exam pass it. 
That's why we can back our courses with this iron- 
clad Warranty: Upon completing one of our FCC 
courses, you must be able to pass the FCC exam and 
get your license-or you'll get your money back! 

They got their licenses and went on to better jobs 

The value of CIE training has been demonstrated 
time and again by the achievements of our thous- 
ands of successful students and graduates. 

2 NEW CIE CAREER COURSES 
1. BROADCAST (Radio and TV) ENGINEERING... 
now includes Video Systems, Monitors, FM Stereo 
Multiplex. Color Transmitter Operation and CATV. 
2. ELECTRONICS ENGINEERING ...covers steady- 
state and transient network theory, solid state physics 
and circuitry, pulse techniques, computer logic and 
mathematics through calculus. A college -level course 
for men already working in Electronics. 

Ed Dulaney, Scottsbluff, Nebraska, for example, 
passed his 1st Class FCC License exam soon after 
completing his CIE training... and today is the 
proud owner of his own mobile radio sales and serv- 
ice business. "Now I manufacture my own two-way 
equipment," he writes, "with dealers who sell it in 
seven different states, and have seven full-time em- 
ployees on my payroll." 

Daniel J. Smithwick started his CIE training while 
in the service, and passed his 2nd Class exam soon 
after his discharge. Four months later, he reports, 
"I was promoted to manager of Bell Telephone at 
La Moure, N.D. This was a very fast promotion and 
a great deal of the credit goes to CIE." 

Eugene Frost, Columbus, Ohio, was stuck in low - 
paying TV repair work before enrolling with CIE 
and earning his FCC License. Today, he's an inspec- 
tor of major electronics systems for North American 
Aviation. "I'm working 8 hours a week less," says 
Mr. Frost, "and earning $228 a month more." 

Send for FREE book 

If you'd like to succeed like these men, send for 
our FREE 24 -page book "How To Get A Commercial 
FCC License." it tells you all about the FCC License 
...requirements for getting one ... types of licenses 
available ... how the exams are organized and what 
kinds of questions are asked ...where and when the 
exams are held, and more. 

With it you will also receive a second FREE book, 
"How To Succeed In Electronics," To get both books 
without cost or obligation, just mail the attached 
postpaid card. Or, if the card is missing, just mail the 
coupon below. 

ENROLL UNDER NEW G.I. BILL. All CIE 
courses are available under the new G.I. Bill. If 
you served on active duty since Jan. 31, 1955, or 
are in service now, check box on reply card for 
complete details. 

CAE Cleveland Institute 
of Electronics 

1776 E.17th St., Cleveland, Ohio 44114 
Accredited Member National Home Study Council Ity 
A Leader in Electronics Training ...Since 1934 

Cleveland Institute of Electronics 
1776 East 17th Street. Cleveland, Ohio 44114 
Please send me without cost or obligation: 

Your 40 -page book "How to Succeed In Elec- 
tronics" describing job opportunities in Electronics 
today, and how your courses can prepare me for 
them. 

"our book on "How To Get A Commercial FCC 
License." 
I am especially interested in: 

Electronics Technology Electronic Communications 
Broadcast Engineering Industrial Electronics 
First Class FCC License Electronics Engineering 

Name 

Address 

City - 

State Zip Age 
Check here for G.I. Bill information EI.79 
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Remote Control 
Dial your home, transmit a tone and you can switch on almost anything. 

By VINCE DANIELS YOU stroll out of an 
air-conditioned thea- 

ter and find the temperature has soared to 
100 degrees and the humidity has risen to 
98 per cent. Do you stand and groan with the 
rest of the crowd? Not at all! You hop into 
the nearest phone booth. pay a dime, dial 

your home, and then feed a tone into the 
phone with a small black box. At the other 
end of the line your Tele Remote Control 
turns on your air conditioner. When you 
arrive home you walk into heaven. 

Or, you might want to turn on the coffee 
to have it steaming hot as you walk through 
the door. You even can work your CB gear 
through the phone. Use one tone and the CB 
transceiver-which is connected to the phone 
line through a patch-turns itself on and 
feeds the received signals into the phone. 
Press another button and the transceiver 
flips to transmit so you can transmit what- 
ever you speak into the telephone. 

The control's operation depends on differ- 
ent -frequency tones. The receiver (which 
is connected to a standard Western Electric 
phone you've bought and plugged into your 
extension phone's outlet) automatically 
answers the phone and feeds the incoming 
signal to the built-in amplifier. This drives 
a resonant -reed relay, a special type of relay 
which has five independent circuits, each of 
which can he activated by a different tone. If 
your tone generator can produce five differ- 
ent tones you can control up to five differ- 
ent circuits or appliances. 

The number of circuits you can control is 

up to you. For example, the tone generator 
shown provides two tones. We show more 
than one circuit (Rx, Sx) so you know how 
to add additional tones. The receiver we 
show here has a single controlled circuit. but 
there's plenty of room on the front panel for 
additional relays for extra circuits. 

The receiver does not directly control the 
appliance. Instead it provides a single pulse 
of 117 VAC, which actuates an external 117 - 
VAC latching relay (such as Potter & Brum- 

r 
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Fig. 1-Tone generator. Oscillator circuit is on L- 
shaped perforated board at top and right of speak- 
er. Modified ready-made amplifier is at bottom. 
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field PC I I A. This way, both on and off op- 
eration is possible. For example: The power 
to your air conditioner is controlled by a 

latching relay which is connected to power 
socket SOI. A single tone burst causes a 

short I I7 -V burst to appear at SOI which 
causes the latching relay to flip to the on 
position. Even after power is removed from 
the latching relay it remains in the on posi- 
tion. 

Something comes up and you can't get 
home early, so why run up the electric bill? 
You call your home again and once more 
transmit a tone. The second 117-V burst at 
SOI causes the latching relay to flip to the ofi 
position, thereby turning off the air condi- 
tioner. Of course, you can utilize control 
relay RY5 in any way you want. You can 
wire it to he self latching, control DC, start a 

recorder. etc. 
Getting The Parts. To avoid the problems 

associated with obtaining special or obscure 
parts, the system has been designed to use 
components readily available from mail- 
order parts distributors. However, in some 
places the circuitry is special and will work 
only with the components specified. Unless 
specifically permitted, do not substitute for 
components in the Parts List. 

a 

`Z. 

Relay RY4 has two reeds which can't 
be used in this application. The relay we 
specify for RY4 will, therefore, provide for 
only three control circuits. If you can get 
one, a resonant -reed relay with a 2.000 -ohm 
im edance coil (at 400 cycles) and reed fre- 

- quencies between 500 and 1,000 cycles 
should he substituted for five -circuit opera- 
tion. The tone generator, whose tones are 
designed around the reed relay, has a top 
frequency of slightly under 400 cycles. It 
can he modified for a 500 to 1,000 cps. range 
by substituting .01-0 capacitors for CI, C2 
and C3. 

Construction. Since the tone generator is 
needed to check out the receiver, build it 
first. Ours, which will fit into a jacket pocket, 
produces a maximum of two tones and is 
assembled in a 3'/e x 31/e x 11/4 in. plastic 
box. If you are not experienced in tight wir- 
ing or you need morz. than two tones, use a 

larger cabinet. 
Mount all components in the tone gen- 

erator box with No. 4 hardware. Assemble 
the unit in the order given. Do not mount 
any components until alt cabinet holes have 
been drilled. Since the plastic cabinet is easily 
shattered, hack it with a block of wood when 
drilling and use a very sharp bit and a slow - 

o 
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Fig. 2-Tone generator schematic. Add Rx and Sx for each extra tone. S3. under amplifier, turns on power. 
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Fig. 3-Tone generator. Oscil- 
lator should be built on L- 
shaped perforated board (21/2 
x 234 x Vs in.) before installing 
bcard in plastic box. Switches 
Sl.S2 and S3 mount in left and 
right side of box. Note where 
1/4 -watt resistor R8 is installed 
on amplifier. Note on trimmer 
pots R1 and R2 that you must 
so der a wire from the bot- 
tom lug to the case of the pot. 
In our model R3, R4 and R5 
are installed under the board. 
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Fig. 4-Schematic sup- 
plied with Lafayette 
modular amplifier. Com- 
ponents and wiring in 
color must be removed. 
Add a jumper from the 
input point to an exist- 
ing 10-0 electrolytic 
capacitor. Remove the 
leads for the volume 
control and solder one 
lead of R8 In the hole 
from which you re- 
moved GRN lead. See 
text for other changes. 
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drill speed. A high-speed drill will melt the 
plastic and gum up the hit. 

Position the cahinet as shown in Fig. I. 
fit the speaker flush against the corner and 
drill the four mounting holes. Using the four 
holes as the corners of a square, scribe hor- 
izontal and vertical lines on '/2 -in. centers. 
Drill through the cabinet with a I1 -in. drill 

Fig. 5-Receiver. To test unit. connect speaker to 
BP1.BP2 and set S4 to test. To operate, set S4 to on. 
Connect two two -wire phone to BP2,BP3. If three - 
wire line, connect TI's black lead to BPA; con- 
nect BPA.BP3 to talking pair, BP2 to ringing wire. 

SP 

YEL 

at the intersection of each horizontal and 
vertical line to make a speaker grill. 

The tone generator's amplifier is a ready- 
made amplifier that you must modify. Posi- 
tion the amplifier's two mounting holes so 
they are close to the speaker and mark and 
drill two mounting holes. (It may he neces- 
sary to cut away part of the speaker's two 
mounting flanges to provide clearance for 
the amplifier's mounting screws.) 

Before proceeding, modify the amplifier by 
eliminating the first stage and its associated 
components as shown in Fig. 4. Using wire 
cutters, clip out the components indicated 
in color. Next, solder a jumper from Cx (10 
µf) to the printed -circuit terminal to which 
the blue input lead is soldered. Eliminate the 
wires for a volume con:rol-red, orange and 
blue. Solder one end of a 4,700 ohm 1/4 -wan 
resistor (R8, Fig. 1) to the red and orange 
wire holes and solder the other end of the 
resistor to the green -wire hole. - 

Temporarily install the speaker and the 
amplifier using a 1/4 -in. standoff or stack of 

Fig. 6-Power-supply panel. Time delay relay RY3 
is the tube at the upper right. Its socket is mounted 
on a small L-brackot mcde of scrap aluminum. 
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Fig. 7-Amplifier panel, top and power -supply panel. bottom. Note on amplifier circuit board that Q3 is 
mounted on underside of board and wires are soldered directly to its leads. Make sure Q3's case (col- 
lector) doesn't touch aluminum panel. Transistor Q4 is installed on panel with a special mounting kit. 

42 Electronics Illustrated 



Tele Remote Control 
washers under the amplifier's mounting holes. 
Slide a 9-V battery into the upper right 
corner. Mark off the holes for the tone push- 
button switches and power switch S3. 

Note that the schematic shows three push- 
button switches, Sx, SI and S2. Switches SI 
and S2 are required for each tone. If you 
use a single tone, position SI opposite the 
speaker magnet. If you want two tones posi- 
tion S2 between the first switch and the am- 
plifier. Additional tones would be produced 
by Rx and Sx shown in the schematic .as 

dotted lines. 
With the speaker, amplifier and battery in 

position, cut an L -section of perforated 
hoard, with the dimensions shown in Fig. 3. 

Drill three mounting holes to line up with 
the speaker's mounting screws. Remove the 
hoard and assemble the oscillator. 

Wire most of the oscillator, QI, R1, R2, 
R3, R4. Cl, C2 and C3. The lugs of pot RI 
will fit the spacing between two holes. Drill 
the holes for the mounting tabs with a No. 4 

hit. Note that R I has only two terminals- 
the body is the wiper contact. Make certain 
you solder a jumper between the body and 
one terminal, as shown. 

Mount the speaker with 58 in. long screws. 
Then, run down a second set of nuts on three 
of the screws until they're I/4 in. from the 
top. Install the amplifier on its standoffs and 
then mount the oscillator on the speaker's 
mounting screws. Only two nuts are used 
to hold the oscillator hoard: do not use a 

nut at the upper left corner as it may jam 
R I. Mount a miniature terminal strip on the 
left amplifier mounting screw. Finish the 
tone -generator wiring. 

Checking The Tone Generator. Connect 
the battery and press both SI and S3. Press 
S3 with your thumb and SI with your third 
finger. Using a small screwdriver adjust R I . 

If you hear the tone when the switches close, 
adjusting RI should change the frequency. If 
there is no tone when the switches arc closed, 
adjusting R I should start the oscillator. If 
the oscillator doesn't start, check for a wiring 
error in the oscillator or in the connection 
to the amplifier. 

Finally, drill six or more 3/ 16 -in. holes 
in the cabinet cover directly behind the ex- 
posed part of the speaker cone. This is neces- 
sary because closing the cover loads the 
speaker and slightly alters the output tone. 

PARTS MIST 
B1 -9-V battery (Burgess 2U6 or equiv.) 
BPA,BP1,BP2,BP3-Five-way binding post 
Capacitors: 
C1,C2,C3-.05 µf, 30 V or higher ceramic disc 
C4-10 µf, 6 V electrolytic 
C5-100 µf, 12 V electrolytic 
C6-4 µf, 100 V electrolytic (see text) 
C7-.25 µf, 30 V or higher ceramic disc 
C8,C12-100 µf. 12 V electrolytic 
C9-1 µf, 12 V electrolytic 
C10-.5 µf, 30 V or higher ceramic disc 
C11-500 µf, 25 V electrolytic 
C13-160 pf, 25 V electrolytic 
01,02-1N34A diode 
D3-9.1 V zener diode (Motorola HEP-104) 
Q1,Q2-2N2613 transistor (RCA) 
Q3 -2N301 transistor (RCA) 
Q4-Power transistor (Lafayette 19 T 4205) 
Resistors: 10% unless otherwise indicated 

(33 through R8, '4 watt. Others % watt) 
R1,R2,Rx-3,000 ohm, linear -taper trimmer 

potentiometer (Mallory MTC-4 Minitrol, La. 
fayette 33 T 1674, or equiv.) 

R3,R8,R10-4,700 ohmsR4,R9-470,000 ohms 
R5,R12-3,300 ohms R6-22,000 ohms 
R7-150 ohms R11-33,000 ohms 
R13,R14-10 ohms R15-560 ohms 
RYI-SPOT relay; 115 VAC, 1,500 -ohm coil 
(Allied 41 B 4652 or equiv.) 

RY2-DPDT relay; 115 '/AC, 1,500 -ohm coil 
(Allied 41 B 4657) 

RY3-20-second miniature time -delay relay; 
normally -closed contacts, 115-V heater (Am- 
perite 115C20T, Allied 41 B 5296 C-115C20T) 

RY4-Five-channel resonant -reed relay 
(Lafayette 42 T 6101) 

RYE-DPDT relay, 12-VDC coil (Potter & 
Brumfield KT11D-12 VDC, Lafayette 30 T 
8696 or equiv.) 

S1,S2,S3,Sx-Miniature pushbutton switch 
S4-DPOT switch (center off) 
SP1-10 ohm, 21/2 -in. speaker 
SR1,SR2-Silicon rectifier; 750 ma, 50 PIV 
TI-Transistor driver transformer; primary: 

1,000 ohms, secondary 100 ohms. 
(Lafayette 33 T 8549) 

T2-Transistor interstage transformer; pri- 
mary, secondary: 500 ohms 
(Allied 54 B 4174) 

T3-Filament transformer; secondary 24 V 
center tapped @ 1 A (Allied 54 B 4710) 

Misc.-Three-transistor miniature audio am- 
plifier (Lafayette 99 T 9039. Modified, see 
text) 

.. 
Fig. 8-To test receiver, plug a small lamp in 
SO1 and connect speaker to BO1,BP2. Press Si and 
S3 on tone generator and light should come on. 
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Tele Remote Control 
Building The Receiver. The receiver is 

built on the front and rear panels of a 6 x 9 
x 5 -in. aluminum utility cabinet. One rear 
panel contains the regulated power supply 
and telephone -answering relays and the other 
panel contains the amplifier -limiter, resonant - 
reed relay, the control relay and the power 
outlet. 

For two -wire phone lines, that is. where 
two wires are used for both the talking and 
ringing, install three binding posts-BPI, 
BP2 and BP3. If yours is a party line, where 
the ringing and talking pair are separate, 
install binding post BPA, break the connec- 
tion to transformer TI as shown, and install 
the connection to BPA as indicated by the 
dotted line. BPA and BP3 will then he con- 
nected to the talking pair and BP2 is con- 
nected to the ringing wire. 

Build the power supply first, close to the 
right edge of the panel. Regulator transistor 
Q4 uses the panel as a heat sink, but it must 
he electrically insulated from the panel. Use 
a mounting kit (Lafayette 19 T 1531) which 
includes a thin mica insulator to fit between 
the transistor and the panel. 

While Q4 may he any inexpensive PNP 
power transistor, such as a 2N30I, do not 
substitute for the specified D5-a Motorola 
HEP-104 zener diode. Relay RY5's contact 
arrangement depends on how you use the con- 
trol; we show only a single set of contacts 
used to switch 117 VAC for the latching re- 
lay. 

Relay RY3 is an Amperite time -delay re- 
lay (it looks like a tube) which disconnects 
the receiver from the line, to permit addi- 
tional incoming calls to get through. The 
RY3 specified in the Parts List provides a 20 - 
second delay before disconnect-plenty of 
time to get your tones through. if you need 
more time use a relay with a longer on -time 
-up to several minutes is available. Addi- 
tional types are listed in Allied's catalog. 
Just make certain you get one with normally - 
closed contacts. 

Switch S4 is a DPDT with a center -off 
position. A standard DPDT switch may he 
substituted if you're willing to pull the AC 
plug each time the receiver is reset from the 
test position. 

When the power supply panel is completed 
check it out as follows: Connect the posi- 

tive lead of a VOM (10-VDC range) to the 
panel and connect the negative lead to Q4's 
collector terminal. Plug in the AC plug and, 
using an insulated screwdriver, press down 
RY2's armature. If RY2 fails to lock -in 
there is a wiring error at RY2's contacts. 
As soon as RY2 closes the meter should in- 
dicate from 9.1 to 9.6 V. If you fail to get an 
indication set the meter to measure 25 VAC 
and connect it across T3's secondary. if the 
meter indicates 24 VAC check for a wiring 
error in the power supply. If there is no 
voltage across T3's secondary, check that 

. the line voltage is being fed into and through 
RY3. 

After 20 seconds, or whatever time RY3 is 
rated for, RY3 should open and release RY2. 
After about 15 seconds RY3 will close, al- 
lowing the power supply to he re -cycled. 

The amplifier is assembled on a 3 x 41/4 in. 
piece of perforated hoard. As with the tone 
generator. ilea clips or Vector T28 terminals 
can he used for tie points. Since the frame 
of reed relay RY4 is also a contact, it must 
he mounted on the amplifier hoard to avoid 
a short to the chassis. Relay RY4's frame 
is drilled for 6-32 mounting screws. While 
T1 can he any 100 to I,000 -ohm transformer, 
T2 must he the type specified in the Parts 
List. 

Transistor Q3 is mounted on the underside 
of the hoard. with its terminals protruding 
through the hoard to the top, or wiring, side. 
Connection is made directly to Q3's emitter 
and base leads. 

Use spacers to raise the board away from 
the front panel.To prevent Q3's case, which 
is the collector, from touching the panel, 
place several layers of tape on the panel 
directly under Q3. 

Capacitor C13 is not used to reduce RY5's 
kick -hack voltage; don't replace it with a 

diode. Since the voltage fed to RY5 has a 

low average value, C13 is used to charge to 
the full 12 V necessary to close RY5. While 
capacitor C I 0 is specified as 0.5 µf, it may 
he cheaper to use two parallel -connected 
0.25 /If capacitors. 

Capacitor C I 0 resonates T2 and RY4's 
coil to the operating frequencies. If you sub- 
stitute a different reed relay, it will he neces- 
sary to determine the new value for C10. 
Connect an AC voltmeter across RY4's coil, 
feed in a .0I -V signal to the amplifier at 
about the center frequency of the reeds, and 

[Continued on page III] 
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RIGHT up among the top ten or the popu- 
larity list of musical instruments is the 

electronic organ. And for a good reason-it's 
the electronics, more than the organist, that 
does all the work of producing the pleasant, 
exciting, different- startling or whatever you 
want to call an organ's sound. 

To add to the voices which can he pro- 
duced by its kit versions of Thomas Organs, 
Heath has two attachments which produce 
rhythm -instrument sounds as well as rhythms 
themselves. The $155 Band Box (TOA -67-I ) 

produces very authentic sounds (through the 
organ speakers) of bass drums. brush and 
crash cymbals. bongos, clave, block, casta- 
nets, snare drum and drum roll. The sounds of 
any or all of these instruments can he pro- 
duced when you play on the lower manual. 
pedals or both. Or. you can touch the buttons 
on the Band Box to produce the sound. 

Rut if you have absolutely no rhythm in 
your blood, you add the $189.90 I'laymate 
(TOA -67-5). Tied in with the Band Box, it 
causes it to heat out 15 rhythms-waltz. 
Viennese waltz. jazz waltz, fox trot 2/4, 

! rf i ¡ -,_./ / ¡ . ti¡r411 / . , yf 

i 

boogie 6/8, swing, rock, watusi, samba, 
heguine, cha-cha, rhumba, tango, bolero, and 
hossa nova. Combined, the two kits become 
a rhythm section at your side. Another bene- 
fit of the kits is that in acting as what could 
be called a super metronome, they aid you 
in learning rhythm when you're just begin- 
ning to play the organ. 

They can he added to the Heathkit G D- 
232. GD-235 and GD-983 organs, as well 
as the latest model, the TO -67. It took us 
about seven hours to build the Band Box; 
the Playmate comes assembled. We spent a 
day installing the units on our GD-983. 

What was it like when we turned on 
power? As our builder is still learning to play 
the organ, the extra sounds and rhythms were 
overwhelming at first. He tried again and set 
up the Band Box and Playmate for a slow 
waltz. To his delight he played right along 
without having to slow down the Playmate 
or rush to keep up with it. Since installing 
the kits, our builder's playing has improved 
greatly-or maybe he's using the Band Box's 
sounds to hide his wrong notes. V - 
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Band Box electronics is on three circuit boards (right Comes assembled) which are mounted in wood frame 
that is installed on console under lower manual. In photo at top. Playmate is next to the lower manual. 

January, 1969 45 



Notes from El's DX Club 

TARRY B. Le Boeuf, VE3GAL (On- 
tario) reports a doubly rare QSL-for 

his OSO with VP8JKD, South Orkney Is- 
lands, on 14195 kc at 0715 EST. The islands 
count as a separate country and, while many 
don't realize it, they also count as the con- 
tinent of Antarctica under El DX criteria. 

Cornelius Van Berkmeer (Mississippi) has 

received a QSL form letter from the Min- 
istry of Posts, Telegraphs & Telephones, 
Kuwait. He logged this rare one with a test 
tape on 19870 kc around 1000 EST. 

Lewis H. Masson, K 1 LJS (Massachu- 
setts), has come up with a newsworthy OSO 
-XW8CAL in Laos on 21040 kc. Watch 
for this hot spot around noon EST. 

Timothy C. Armstrong has bagged the rare 
long -wave beacon, AWK (254 kc), on Wake 
Island. He accomplished this at 2315 PST. 

A rare station in Chile has been logged by 
Gerry L. Dexter (Wisconsin). It is R. El 
Cerro on 9520 kc. It probably will he best 
late evenings EST. 

Don Jensen (Wisconsin) tells us of a 

mysterious station in Rhodesia calling itself 
Harare Radio and beaming programs to 
Rhodesian security forces. No further in- 
formation is available yet but there is a 

chance they're employing transmitters for- 
merly used to jam BBC Botswana. 

R. Bucharest (Rumania) has begun to ex- 
pand its English -language programs. They 
have a new service for the Pacific Islands at 
0130-0200 EST (2230-2300 PST) which has 
been heard on 17845 kc. 

For those who like to hunt rare languages, 
try the Voice of Germany's Sanskrit trans- 
mission aired every other Thursday at 2045- 
2105 EST (2345-0005 PST) on 15275, 
17845 and 21650 kc. 

According to the International Radio Club 
of America the R. Progresso network, with 
headquarters at Havana, has begun verifying 

DX reports from the United States on a new 
QSL card. They operate BCB transmitters 
on 670, 680, 690 and 700 kc. 

Bob Conder (North Carolina) notes that 
the English -language program of R. Casino 
(Puerto Limon, Costa Rica) at 2300 EST 
has good signal strength at times on 5954 kc. 

There's no truth to that report that BBC 
Ascension has begun using offhand fre- 
quencies. The widely heard transmitters on 
15070 kc are just plain old BBC England. 

Bob La Rose (New York) reports that 
R. Damascus has a new English -language 
transmission at 1030 EST on 15165 kc. 

R. Ceylon now has a 15 -min. program for 
SWLs called DX -Panorama produced by the 
Ceylonese SWL Club. It is aired the last 
Saturday of each month at 0600 EST on 
17830 kc. 

A new frequency for R. Tanzania is 5985 
kc. Watch for it around 2230 EST with com- 
mercial programming in English. 

R. Angola suddenly is being heard in 
eastern North America down on 4820 kc 
with powerful signals, possibly indicating a 

new transmitter, until 2000 EST sign -off. 

Propagation: Daytime conditions will re- 
main good to excellent with all hands from 
15 to 26 me useful for short-wave broad- 
casting. The amateur 10 -meter hand and 
Citizens Band (I I meters) also will he open 
with reception possible from several hundred 
to about a thousand miles away. At night, the 
49-, 31- and 25 -meter SW bands will he open. 
In addition, DX from Latin America will he 

possible in the I9 -meter band until about 
8 p.m. local time. 

BCB DX will continue good to excellent 
because of low noise levels this time of the 
year. There will he little or no transatlantic 
or transpacific TV DX but a few openings 
may occur from Central America on the 
lower channels. The best time to look for 
them will be mid -afternoon local time. r 
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By ERIC LESLIE SOUND-big, rolling waves cf mind-blowing sound 
-a sea of sound that carries you along like a surfer 

-there's nothing like it! You need not he a rock fan to have felt it; some 
people get their kicks from stereo freight trains roaring across the living 
room, others from the blare of a brass band. Turn up the volume and let 
its power carry you along. 

The question is, on what shore will you be washed up? Can the bat- 
tering your ears take from these waves damage or destroy your hearing? 
And, if it can, how great is the danger that it will? 

Many cases of temporary hearing loss caused by loud music have been 
reported and a recent check on a popular discotheque showed noise levels 
peaking just 10db below the threshold of physical pain. Such sound levels 
in industry, lasting for long periods, have caused permanent hearing dis- 
ability. Hidden in that fact must lie some message for rock fans and hi -ti 
buffs. But what? 

Answer is-nobody knows for sure. But the evidence is that high-level 
sound can and probably will damage your hearing permanently if you get 
enough of it. There is no doubt about temporary damage.* West Coast 
hearing researchers Drs. Charles Lebo and John A. Garrett measured 
sound levels in two San Francisco rock spots and found the average level 
above 100db-the level at which industrial noise becomes dangerous to 
workers' hearing. Some peaks were as high as 120db and bursts of more 
than I I 5db were recorded regularly. Dr. Carol Ehrlich of the University 
of Denver states "In our Colorado field study we found sound levels in 
a discotheque to range between 112 and 116db, a level to which one 
should not be exposed for more than eight continuous minutes per 24 -hour 
period." 

This kind of sound definitely causes temporary hearing loss. Dr. Gar- 
rett, for instance, reported he couldn't hear his watch tick for three hours 
afterward. And temporary hearing loss seems to he tied up with permanent 
loss, though little has been proved on the subject. In fact, before the 
courts started to award damages to workers whose hearing had been 
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impaired by noisy working conditions, only a few -devoted people had both- 
ered to investigate the effects of noise on hearing-and they often worked 
in isolation, with special groups or with special aims. 

Since recognition of speech is considered so important, frequencies outside 
the speech range have been studied very little. The common spectrum for 
hearing studies has been the spot frequencies 500, 1,000, 2,000 and 4,000 
cps (all in the lowest 25 per cent of the hearing spectrum of a normal 20 - 
year -old). And almost nothing is known about the effect of loud transients 
-impulse noises are hard to measure. 

Schools make regular hearing tests, but-with one notable exception-few are 
detailed enough to give much information. The facts we do know (summarized 
chiefly from the work of Dr. Aram Glorig, Director of the Callier Hearing 
and Speech Center of Dallas, Tex.) are: 

Noise definitely can lift the threshold of 
hearing-the volume level below which we 
can hear no sound-as much as 50db above 
the hearing threshold of a keen-earedyouuth. 

Sound levels above 100db affect the hear- 
ing of most people. 

Sound levels below 80db probably are 
harmless. 

Noise -caused impairment shows up first in 
a hearing drop (threshold rise) around 4 kc. 
It spreads both ways from that frequency 
as the hearing grows worse. 

Some individuals may have no hearing 
loss under conditions that are seriously harm- 
ful to the majority while others may suffer 
severe disability at so-called harmless levels. 

70 Temporary hearing loss-caused by a sin - 
60 gle exposure to noise for an hour or more 

-appears to follow the same pattern as per- 
manent hearing loss caused by exposure to 
the same noise over long periods. 

This last assumption is an important one. 
It means we should be able to predict long- 
time impairment from short -time exposures. 
We know that ordinary discotheque music 
can cause severe short -time hearing loss. How 
much of it would you have to hear to make 
the loss permanent? And what about the hi -ti 

record player or a single electronic instrument? 
The answer depends on whether we are talking about the musicians' or 

the listeners' hearing. The players-right in the middle of the sound source 
-are getting stronger signals than those in the audience. And they are ex- 
posed night after night. Their hearing is in danger. In fact, musicians run 
risks even without amplification. Dr. Glorig found that nearly half the 
players in the Marine Band had damaged hearing. The audience doesn't get 
so much sound (though some discotheques are engineered for constant -level 
sound at all points in the establishment) while dancers are in the real danger 
area only a small part of the time. 

And the audience's exposure is not constant-an important factor. Dr. 
Glorig believes that if a temporary threshold shift recovers completely before 
further exposure, permanent hearing loss is unlikely. So it you spend a tew 
hours in a 110db sound emporium one evening a week you have little to fear. 

But how about the quiet types who stay home and listen to a sound system? 
The fad for hi-fi sound levels at least as loud as the original source being 

JET TAKEOFF 200 FT. AWAY 
ROCK-AND-ROLL PEAK: 

RIVETING MACHINE 

AVERAGE ROCK -AND -ROL 

PRINTING PLANT 

PNEUMATIC DRILL 50 FT. AWAY 

EXPRESSWAY TRAFFIC 

50 AVERAGE HOME 

40 

30 WHISPER 5 FT. AWAY 

20 

10 

0 

Fig. 1-Typical sound -level readings give some 
idea how electronically -amplified music compares 
with other sound sources and threat it poses. 
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15% 

10% 

5% 

PERCENTAGES OF CHILDREN DEVELOPING 
HEARING LOSSES, BY AGE 

reproduced has pretty well petered out (except, possibly, among a few die- 
hard buffs whose hearing probably is already run down by age or past abuse). 
But many of the younger power -seekers have grown up with the levels of 
hard rock and aren't happy with anything less. Doctors report cases of high- 
school students with severe 4,000 -cycle loss who have recovered simply by 
staying away from the hi-fi for a couple of weeks. 

The single electronic instrument also can he dangerous. Herbert Ricken- 
berg of the New Eye and Ear Infirmary in Newark, N.J., tells of a youth with 
serious hearing loss who said he spent most of his time at home and did not 
attend rock-and-roll gatherings. The 4,000 -cycle loss pointed unmistakably to 
noise -induced threshold shift. It turned out that he had a new electric guitar 
and spent most of his time at home practicing in his room, with door and 
windows closed and volume turned well up. Headphones, too, have been re- 
sponsible for hearing losses-levels can reach 135db. 

It is hard to find out how much temporary hearing loss becomes perma- 
nent. The guitar -deafened boy never came back. Even industrial tests are 

are affected by labor turnover to the point 
where continuous records can't be made. But 
we do get some indication from school tests. 
The State of Colorado conducted a study of 

CONDUCTION ; 1,000 children with hearing loss (the excep- 
LOSSES I 

tion we mentioned earlier) under the direc- 
tion of Harold J. Weber, of the State Depart- 
ment of Public Health. Some of its tables 
show conduction and 4,000 -cycle (noise -in- 
duced) losses separately. 

Fig. 2 shows percentages of Colorado chil- 
dren with hearing loss by the age at which 
it was first detected. (High percentage of the 
young end is because large numbers of chil- 

4-Kc LOSSES .- ' dren were tested for the first time only as 

they entered school.) The curves show that 
as the students grow up, noise -induced los- 
ses rise and conductive losses drop. The in - 

el I I e e I I I I I crease in noise -induced impairment with age 
e 10 12 14 16 is startling. Though it is not visible in the 

graph, researchers note that boys suffer 
more than girls. 

Why should noise -induced hearing losses 
climb so sharply for boys? The survey sug- 
gests that this may he due to big -game hunt- 

ting and use of farm implements and it points to lower.hearing losses in a fi- 
nancially depressed county as evidence. Poor boys, the report says, do not hunt 
big game and the county is a light -farming area. But few country boys are too 
poor to own a gun (and a shotgun is louder than a rifle) while most small farmers 
find tractors cheaper than mules. Even a modest modern dance band, however, 
has amplification equipment valued in four figures. So it is strongly possible 
that hard rock is a factor in these curves. 

Are there any answers? Well, we are sure, on the basis of rather limited 
research, that electronic music can produce hearing loss for short periods 
of time. Experience with industrial noise gives evidence that permanent loss can 
result from repeated and prolonged exposure to sounds that produce temporary 
loss. Intermittent and infrequent exposure-even to dangerously loud sound- 
is not likely to have permanent results unless the sound is loud enough to 
damage the ear mechanism physically (firecrackers, close artillery, etc.). 
And the only way you can protect yourself is-be careful! Or-it you play in 
a hyper -amplified group yourself-wear a good pair of earplugs. 

AGE 

s 

Fig. 2-Conduction (physiological) losses show up 
less frequently as children age; 4.kc loss cases 
(symptomatic of noise damage) grow. (See text.) 
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NEW kit GT-18 

18995 
(less ski) 
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NEW kit GR-58 
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. 

kit SB-310 

$24900 

$4795 

NEW kit TA -38 

522500 
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The HEATH KIT "Boonie-Bike" , , . The All -Season Trail Bike 
Introducing the new l-lemhkit G f -IS Trail Hike ... it lets you go places 
other people can't . . , remote backwoods and forest area . . . rugged 
mountain regions... isolated lakes & streams ... rough country roads 
and lung forgotten paths ... esch in the snow ... places inaccessible by 
usual mains. With the G1-18 too no longer have to defend on eased or 
dirt roads, or even trails. I he G I-18 is only 24'/2" wide if there's roost 
to walk. you can ride with this one. Hut don't let the small sin give you 
the wrong impression. fie G f -I8 is full of surprises. It's larger and husk ter 
than a stint -bike, smaller, lighter and substantiality snore powerful than a 
motorcycle -type trail bike ... and it has the agility, stability. traction and 
sheer guts of a mountain goat. Ilere's why: Pre -mounted on the welded 
7s" tubular steel frame is the easy -starting Briggs & Stratton 5 horsepower. 
4 cycle engine, and it gives the 116 pound Gf-I8 extraordinary power. 
Performance? You can't touch it fir any price. The tubeless front tire is 
big by trail bike standards 15.31) x 4.50"), but the tubeless rear tire is nothing 
short of huge 18 s 8.50'!! And that's what's behind the ama/ing nil - 
surface performance ... that 81/2" tread coupled with the two speed shift 
and 5 horse engine will power you thru mud. sand. snow. gravel, tall weeds 
and rough underbrush ... up steep hills & rocky paths I hat would put other 
hikes totally, out of it. And when the going gets snowy. just snap on the 
optional ski accessory (GrA-It-1 at SI 6.95). Heath's unique "grip -lock" 
mounting eliminates any need I'or took too! 
And slopping is easy and safe with the big hated -operated Hendix drum 
type rear brake. Loaded with other features too ... welled steel skid pan. 
spring shock front suspension ... big. comfortable seat ... safely spring - 
loaded throttle ... 400 pound load capacity and much more. The I Ieathkit 
All Season Trail Bike is so much fun you'll le looking for reasons to ride 
it. It's the only way to go when the going gets rough. Order yours today. 
125 lbs. 

HEATHKIT GR-58 Solid -State AM/FM Clock Radio 
I he easy way to get up in the morning. Choose the morning news A weather 

on A\t or the bright sound of I- \I music. A14' makes t -\I tuning easy. 
the "Auto' position on the fele Brun' clock turns only the radio on, or 

use the "Alarm" setting for both the radio and the alarm. You can even 
enjoy fresh coffee when you awake in the morning, thanks to the clock - 
controlled accessory. 1C socket on the back of the new CR -58. 1 he handy 
"snooze" alarm feature lets you wake up gradually for ten minutes to the 
sound of the radio. (hen the alarm goes on . . push the "snook" button 
to silence the alarm for ten minutes more of music or news the alarm 
sounds automatically every ten minutes and the "snook" button turns 
it oil, cycling continuously until the selector switch is moved to another 
position. Fast, easy circuit hoard construction, smart blue hi -impact plastic 
cabinet and top reliability make this GR-58 the clock radio for you. 8 lbs. 

HEATHKIT TA -38 Solid -State Bass Amplifier 
The new I-leathkit 'FA -38 is the hottest performing bass aunp on the market. 
for quite at few reasons. First, there's all solid-state circuitry for reliability. 
rhea there's the tremendous power the I -A -3x puts out 1211 with of 
IAA nnuic power, 224)1 wails leak. or 10I watts continuous. Extremely low 
harmonic & IM distortion too. Maury amps sutler from "blow-out" prob- 
lems, but not the new TA -38 1'011 ('A \"l' BLOW Ir. . it boasts tsso 
12" heavy duty special design speakers with giant 3 pound 6 ounce magnet 
assemblies mounted in a completely sealed. heavily damped 7i- pressed 
wood cabinet - those speakers will take every watt the amp will put out, 
and still not blow. Sound? the TA -38 is tailored to reproduce the full 
range of bass frequencies delivered by bass guitars and its sound with 
combo organs and other instruments is remarkable. I-asy 15 hour assembly 
to the wildest bass amp on the market. Order one now and surprise the 
guys with the high-priced gear. 130 lbs. 

HEATHKIT SB-310 Professional SW Receiver 
the finest shortwave reeener you can buy. Covers six shortwave broadcast 
bands (49, 41. 31. 25, 19 & 16 meters), 811, 40 & 20 meter amateur bands 
and II meter CII. And the new optional SBA -3t0-3 kit converts the I I meter 
band to 15 meters for additional amateur coverage. I lass many of the saute 
features that base made I-leathkit amateur gear the world's best selling . . 

pre -built & pre -aligned I Meat \l aster Oscillator . . crystal -controlled 
"from end" for saute -rate tuning on all bands ... linear liming sits I k I lz 
dial calibrations ... separate RI and AF gain controls 5 kHz crystal 
filter included for clear AM, C\\ & SSII reception ... switch -selected upper 
and lower sideband coverage ... built-in 160 kill calibrator ... headphone 
jack ... calibrated "S" meter ... famous Ileathkt SU -Series styling and 
much more. For the finest shortwave listening, order your SR -311) today. 
24 Its. SBA -310-3, 15 Meter Conversion Kit, I lb., 59.95. 
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HEATHKIT AD -27 FM Stereo Compact 

fire nett I lcathkit "27- ( ontponent ( untpact uas dui;red to change 
your mind about stereo compact performance. Hutt'! Hv sounding as if it 
were made of lop quality stereo component; . .which in fact it is. Heath 
engineers took their highly rated AR -14 solid-state Stereo Reteiycr. ntodI- 
lied It physically to lit the cabinet, and matched it with Ili: precision IISR 
McDonald SIMIA Automatic furnt;dde. Performance? Here's the AI) -27 in 
detail. I he amplifier 11eIlters il) watts music poser .. 15 honest Isatts per 
channel enough to time any reasonable efficient spea'ser system. Re- 
sponse is tinunlly 'tat front 12 Ili to 1,11 LI-ti, and Ilarnlot Ie k I \I distor- 
tion arc both less than I ",, at full output. fandcm Vol.tm:, nal:mce. Hass 
& treble controls gise you Tull range command of all the sound. Select the 

I \I stereo mode with a thick of the rtxLer-typte stynch and tune smooth') 
across the dial. thanks to inertia Il)ttlice! tuning. You'll hear stations you 
didn't know existed in your area. and the clarity and stparation of the 
sound u ;tni:ve you. Hu: :itluutable phasing control insures best stereo 
separation at all tines. And the automatic stereo indicator light tells you 
if the program is in stereo. AI C puts an end to drift too. The HSR Auto- 
matic I minable has features normally found only In ten expensive units, 
like cueing anti pause control. tariable anti -skating tesice stylus pressure 
adjustment and automatic .)stem putter lot). ( eomplete with a 

Itunous Shure tinumond stylus magnetic cartridge. t he ht,ndsone walnut 
cabinet uy Mt slitting tambour door will look sharp in any surroundings, 
and the AI) -27 performs as well as it looks. I or the lines' stereo compact 
you can buy. order your "27" Component Compact now. 41 Ills. 

HEATHKIT AD -11 Stereo Compact 
Using the component approach of the Al)-!?. Death engineers took the 
solid-state stereo amplifier section of the :\I)-27. matched it unit the high 
quality IiSR-4(4) Automatic furntahle and put both of these line com- 
ponents in a handsomely styled ssalnut finish cabinet. The result is the "17- 

featuring 31) waits ilhtiste potter. I' Ili to 611 MI/ respo tse. ausliar) !C 

tuner inputs. less than I" Ilannonie & I\I distortion. adjustable stylus 
pressure & anti-skateconrol and much more. (hder )our" 17'' now. 2711,s. 

HEATHRIT AS -18 Miniature Speaker System 
\bneture cal sac, but not in performance. Ihis new II_mhkit acot,tic 
susixnsion system features IMO I leetru-Siiee' spsaLets . a (1" hoofer 
and a 21, Tweeter for 60 II, to 24) k li response. I land es 25 watts of pro- 
gram material.:\duuuddc high trequency balance contra' lets you adjust 
the sound to what tun like. fie SS. II s I5l,- w' . 6'_' I) walnut cabinet 
is protected by clear vinyl I.ir listing puad looks. Pick a par of these per- 
lirrners ftlr stereo compacts. 1(1 Ihs. 

HEATHKIT MI -18 Solid -State Tachometer 
The new Ile:ilhkit SII-IS has adtaneetl performance textures like unique 
inductive pickup for connection to any spark-ty pe engine and any ignition 
system. 11-61411 & 11.914)1 RI'?I ranges. temperature tun'pens:ned '4',; 
accuracy, stainless steel hardware. sphnhproof black & chrome ease. Pick 
the \II -IS -I for panel mounting. or the \II -Ili -2 month case anti hardware. 
Send fur )ours 11011. 4 Il's. 

HEATHKIT GR-11 Solid -State AM -FM Portable 
Lsersthing you want in :in A \ I I -\I portable. fhe all solid-state circuit 6: - 
liters clear, stable A \ I from dhst uiees the nun-por:ahlcs can't match. and 
the I -SI section. nub It's 34' whip antenna. three II- stages and 5 uy sensi- 
tivity lxvforms like a high priced table model recener. Al C for drift -I rev 
listening and easy tuning too. A11 critical circuits ',reassembled and ',re- 
aligned. and the circuit board assembly stakes eonsuuction es en easier. 
For the greatest sound around. get your (IR -17 today. 5 nos. 

HEATHKIT GD-325C Low Cost Solid -State Organ 
Put the sound Of live music ni )our 110111. now with tilts 1,111 cost. all xthid- 
state Ile thkit I hontas Organ. It features all genuine I homas factors - 
fabricated parts and 5 -year warranty on the Itfug-m tone generators. "l en 
rue organ voices . variable repeat percussion . IS note heel and toe 
bass pedals for CI to C.t ridge ... two overhanging 37 -note key hoards. 
range Cl thru ('t each ... Color -Cho kesights ... 75 watt peak music 
power amplifier . . 12' speaker ... vibrato ... manual balance control. 
l housands of people hale already experienced the thrill and unique Ixrson d 

satisfaction of building this sophisticated. beauitifcl sounding musical in- 
strument. and you can too. It takes no special skills or k't onledge the 
famous Ileathl.it manual with its easy to follow instructions and giant 
fold -out pictorials slake the 50 hour assenthly enjoyably simple. Conies 
with finished walnut cabinet and bench plus 40 -lesson sell -teacher course. 
Put the sound of music in your hone this Christmas with the G13 -325C 
from I lcathkit. 172 lbs. 
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Now There Are 4 Heathkit Color TV's . 

All With 2 -Year Picture Tube Warranty 

taot4 a 

saat' 

kit GR-295 

kit GR227 

kit GR-180 

D 

New Wireless 
TV Remote Control 

For GR-295. 011-227 
8 GR-180 

56995 

New Wireless 
TV Remote Control 

For GR-681 

SGA95 

Wish Your Family Merry Christmas This Year 
With A New Heathkit Color TV ... A Better 
Buy Than Ever With New Lower Prices 

kit GR-681 

New GR-681 Deluxe Color TV 

With Automatic Fine Tuning 549995 
(less cabinet) 

I he nest I Icathkil (at -681 is the most advanced color TV on the market. 
A strong claim. but easy to prove. Compare the "681.. against ever> other f\' there isn't one a Bailable !Or any price that has all thew features. 
Automatic I-ine Tuning on all 83 channels ... lust push a button and the 
factory assembled solid-state circuit takes over to automatically tune the 
hest color picture in the industry. Push another frontpaiel button and the 
VI -11- channel selector rotates until you reach the desired station. auto- 
matically. 1(uilt-in cable -type remote control that allotss you to lust the 
..681" on and olf and change VIII- channels ssabout uocutg front your 
chair. (Ir add the optional GRA-btu-6 Wireless Remote Control described 
helots. A !midge -type low oltage posser supply fmr superior regulation: 
high A: low :\C taps are pros ided to insure that the picture transmitted 
exactly tits the "681" screen. Automatic degaussing. 2 -speed transistor 11111 - 
tinter. hili sound output. nsu VIII antenna aiputs . . this the built-in 
self -servicing aids that :re standard on all Ile thkit color T\''s but can't 
he bought on an> other set for :in> price ... plus all the features of the 
Canoes "295" helms. Compare the "681'' against the others. 
GRA-295-4, Mediterranean cabinet shown. 5119.50 
Other cabinets from 562.95 now only 

Deluxe "295" Color TV... Model GR-295 $44995 
(less cabinet) 

Rig. (told. Beautiful . . and packed 551111 features. Top quality American 
brand color tube skill] 295 sq. in. vies'ntg area ... nest miproved phosphors 
and loss tultage supply stilt boosted H for brighter. Illeher color . . 

automatic degaussing ... cxclusite Ileath \tagua -Shield ... Automatic 
('olor Control A Automatic Gain Control for eolnr punt>. and Ilutter-lres.- 
pictures under all conditions ... preaysembled I I strip soh 3 stages instead 
of the usual two ... deluxe \'III- tuner with "memory'. line tuning . . 

three -was installation wall. custom or any of the beautiful I leath Iaetury 
assembled cabinets. Add to than the unique Iteathkit self -servicing features 
like the built-in dot generator and lull color photos in the comprehensive 
manual that let >uu set-up. eonscrgc and maintain the best color picture 
at all times, aunt call sass you up to 52(8) user life of set in service calls. 
GRA-295-1, Walnut cabinet shown... . ... ... ...... . .562.95 
Other cabinets from 599.95 now only 

Deluxe "22T' Color TV... Model GR-227 539995 
(less cabinet) 

1 -la s same high performance features and built-in servicing facilities as 
the GR-295. except for 227 sq. itch viewing area. Elie vertical s55ing-tut 
chassis makes for fast, easy servicing and installation. the dynamic con- 
vergence control hoard can he placed so l hat it is easil> accessible anytime 
you wish to -touch-up- the picture. 
GRA-227-1, Walnut cabinet shown 559.95 
Mediterranean style also available at 599.50 now only 

Deluxe "180" Color TV... Model GR-180 $34995 
(less cabinet) 

Same high performance features and exclusive self -servicing lacthucs as 
the (IR -295 except lib 1811 al. inch viewing area. 1 eatmre I'M feature the 
I-letu11kit "IRO- is your hest hu> in deluxe color IV stetting ... tubes 
:done list for oser 5245. I -or extra savings. extra beauty and commence, 
add the table model cabinet and mobile cart. 
GRS-180-5, table model cabinet and cart ....... . .. 539.95 
Other cabinets from 524.95 

Now, Wireless Remote Control For Heathkit Color TV's 
Control your Itenhkit ('olor I V Cunt >our easy chair. turn it on and 
olf, change 'eIll channels. xolume, color and tint, all by sonic remote 
control. No cables cluttering the roost . . . the handheld transmitter is 
all electronic, powered Is> a small 9 v. battery, housed in a small. >n1tutl), 
styled beige plastic case. the reed ser contains an integrated circuit and a 
meter for adjustment ease. Installation is easy even in older Ileathkit color 
I -V's thanks to circuit hoard-ssiring harness construction. For greater rV 

enjoyment. order yours nosy. 
kit GRA-681-6, 7 lbs., for Heathkit GR-681 Color TV's 559.95 
kit GRA-295-6, 9 lbs.. lo, Heathkit GR-295 and GR-25 Color TV's 569.59 
kit G RA -227-6, 9 tbs., for Heathkit G R-227 and GR-180 Color TV's 569.95 
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HEATH KIT AR -15 Deluxe Solid -State Receiver 

.i- 
I he Ile.uhkri AR -I5 ha, been highly praised by etefy leading audio and 

elect maganne. e em ntapr testing org:uration and thousands of 
osiers as rill stereo recescr. Here's uIi . l he posicr1id solid-state circuit 
delvers 150 sails of nnmic power. 75 nails per ti : onel. al I kill. 8 Hi 
to 10 kill response. I lannuntc & I \I distortion are both less than (1.5 

at full rated output. I he utrld's trust sensitise I NI tuner includes these 
adsanced design features . Cascide 2 -stage I I f RI amplifier and an 
I I I miser fir high overload capability. escellent cross modulation and 
usage rejection ... Sensitouy of 1.8 Lai, or better . Harmonic A I\I 
distortion both less than 11.5 ... ( rystal I iCers m he H- section gne a 

selectisaty of 70 dB under the most adverse conditions. Adjustable Phase 
Control ftsr nlinuuurlt separation . elaborate none operated squelch ... 
stereo only 'ants stereo uuhcator light . . Is%0 front panel stereo 
headphone tacks ... from panel input level controls. and hutch ndxe. I asy 
circuit board cotislratition. I or the finest stereo receser you can buy any - 
ithere, order jour AR -15 not . 34 Ib,. Optional o ;thin( ease no. .E-16. 
IU lbs. .524.91 

HEATH KIT AJ-15 Deluxe Stereo FM Tuner 
fie remarkable solid -sure I \I stereo tuner section from the famous 
Ileathket AR -15. If you already tout a line stereo amplifier. the AJ-15 is 
the stereo I Al tuner for you. It has the exelusrse design Heathkil 1 I I IM 
timer still' tut) H. r RI- amplifiers and an 1.1 r miter for 1.8 u\ sensun It) 
and escellent cross modulation. The tuner section is completely factory 
assembled and aligned for easier construction loo. Other features include 
the escluste I lealhkn Crystal fibers in the II- section for perfect ba» dpass 
shape. nose -operated squelch, stereo threshod control. "Black Magic' 
panel lights and more. Put the I, odd', best F\I ster:o inner in your system 
nor ... the AJ-15. IR lbs. optional aImo cabinet .\F: 1R, R Ibs... 519.95 

HEATHKIT AA -15 Deluxe Stereo Amplifier 
fhe ponerlid solid-state amplifier section from the famous Heathk it .1R -I5. 
If you already hale a line stereo tuner. the AA -15 is the Ix-rfcd mate for it. 
It features ISil watts of 'Male power 75 nails per channel . . virtu:dry 
flat response from R H, to 411 kl Ii ... less than 0.5 '; Harmonic K. I \I dis- 
tortion at full output ... indis'dual input level controls ... tsso front panel 
stereo headphone jacks ... a tune -flat snitch than by!xsses the side -range 
tone controls ... loudness sus itch ... positive circuit protection that makes 
the potter amplifier circuits urtually short-circuit proof and "Black \ 

lighting. Put the ssorld's best stereo amplifier in our system now ... 
the AA -IS. 28 lbs. Optional walnut cabinet. Ali -18.:+ lbs. .519!15 

HEATHKIT AS -48 High Efficiency System 
Our 1-inest Heath's it System ... the new AS -48 ,sigh famous JIl1. _ speakers. 

I he specially constructed 14" utotsr employs a 4' s coil- I I'/_ pounds 
of magnet :sseiuM) and an inert. sell -damping mate-ial to deliver clear. 
full-bodied hiss down to Ill Ili. Crisp. open highs. up to 211 kl-I, come 
from the 2- direct radiator. L.0 -type erossoser. I he three position IIF level 
control gives balance as you like it. All components arc front mounted in 
the beautiful one-piece assembled pecan finish cabinet fur easy construction. 
I -or stn high ierformance stereo. order tut of the,. ama/ing bookshelf 
.)stems iod:ay. 43 lbs. 

HEATHKIT AS -38 Bookshelf System 
1 he Neu Ile: thkit AS -38 is a medium priced s),Icm featuring JIiL' speakers 

that's small enough to be used in apartments. yet do hi ens sound that quali- 
ties it for use sstlIt the best of components. fhe 12" ss oofer and 2' lis eeier 
produce clean. natural response from 45 II, to 21) kite and the variable 
high frequcnc) lesel control lets you adjust the sound to your liking. For 
easier assembly and a more solid sound, all components mount from the 
front of the assembled usalnut cabinet. Build in an evening. enjoy rich. 
complete sound for years. Order tut for stereo 38 lbs. 

NEW 
FREE 1969 CATALOG! 
N ow with more kits. more color. 
folly describes these along will 
over 300 kits for stereo/nl-h, 
color TV. etedronie organs. elec- 
tric guitar A ampliber, amateur 
radio. marine. educational, CB. 
borne A bobby. Mail coupon or 
w rite Heath Company, Benton 
Harbor, Michigan 49022. 
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kit AR -15 

'33995 
(less cabinet) 

.1 

NEW 

Wired ARW-15 

'525°° 
(less cabinet) 

!a} 1yefjf_1.}Jt-4.r n 7J 

bóoe_.! 
kit AJ-15 18995 

(less cabinet) 
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kit AA -15 S16 99 5 

(less cabinet) 

NEW 
kit AS -48 

16995 

_ -...--9` 
, 

kit AS -38 

14495 

HEATH COMPANY, Dept 731 
Benton Harbor. Mrohigan 79012 
In Canada. Nystrom Ltd 
.. Enclosed is I 

Please send model psi 
; Please send FREE Heathsd Ca:alog 
1 Please send Credit Apphcatior. 

Name 

Address 

City 

¡ 

1123mATI-LSITj 
. plus shipping 

Zip 
CE -346 L 
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CB Corner 
By Len Buckwalter, KQA5012 Morse Code for C 

DIT-DAH/dit-dit-dit/dit-dit. Brass 
pounders will read that bit of code as 

A -S -I. To the Citiiens Bander it could be a 

signal for change in equipment and opera- 
tions. ASI translates as Autómatic Station 
Identification, a technical tattler that's now 
in the trial -balloon stage among government 
and industry officials. 

Let's say a CBer gets on his rig and calls, 
"CQ. This is the Cottonmouth Kid, running 
500 watts into a 100 -ft. tower, standing by 
for any skip-talkin' rag -chewer on the freq." 
Since he omits his call -sign, who'd be the 
wiser? Eager ears of an FCC monitor, that's 
who. While this bit of air pollution trans- 
pired, ASI would have snitched the call -sign. 

The system already is operating in other 
radio services. For CB it would simplify the 
task of FCC sleuths. Since call letters are 
automatically transmitted, time-consuming 
detective work of radio direction finding 
would be eliminated. 

When will ASI devices appear in CB equip- 
ment? We asked Curtis B. Plummer, FCC 
Chief of Field Engineering. It's strictly in the 
talking stage, he said, with many problems 
yet to be solved. Today's ASI methods still 
are too costly for CB but some answers are 
showing through. 

One is the sequential system. You'd pick 
up your mike to talk but, before you draw a 

breath, the rig automatically would fire off 
your call at the rate of. 300 wpm. It would 
he decoded by equipment at the official listen- 
ing end. The other possible system is simul- 
taneous. It would transmit the call in Morse 
Code at the easily -copied rate of 25 wpm. 
The coding tones, though, would lie below 
300 cps. Anyone picking you up on a regu- 
lar CB receiver would hear only your voice 
since his receiver would contain a filter to 
cut off all frequencies below 300 cycles. 
( Many CB receivers have little response down 
there anyway since bass tones don't con- 
tribute to intelligibility.) The monitoring sta- 
tion would have the filter for snaring the 
tone code. 

Swinging S Units... About the only agree- 
ment on S -meters is that S means signal 

other matter. Some say the meter would in- 
dicate a 50-µv signal when the needle stands 
at S-9. Trouble is that such absolute accuracy 
in S readings could double the cost of a CB 
transceiver. 

Neverthless, S -meters, as strictly relative 
indicators, can he put to good use. It's a 

built-in alignment indicator, for example. If 
you're troubleshooting and don't have a signal 
generator and output meter handy, an S - 

meter often is a good substitute. Receive a 

signal off the air and tune IF and RF stages 
for highest number of S -units. You can com- 
pare or tune antennas, too, by measuring S - 

units while receiving a steady signal, then 
changing the antenna. 

Be careful, though, about interpreting S - 

units. The needle travels less as it moves 
higher on the scale. For example, we fed a 
test signal to a CB rig from a lab generator 
and noted that it took an increase of 6µv to 
raise the needle from S-5 to S-6, or one S - 

unit. But it took more than double that 
(13 Jul') to increase it another S -unit, from 
S-6 to S-7. This perfectly normal action com- 
presses needle excursion in the meter's upper 
range. So keep signal levels fairly low 
and you'll find it much easier to observe small 
differences in signal strength when you're 
aligning a set or reworking an antenna. e 

How big is an S -unit? Meters on CB and ham gear 
(this is from a ham rig) measure relative, rather 
than absolute values, as the text explains. 
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An Introduction to 
Hi -Fi and Stereo 
DOES it make sense to you that recordings are offered today in either stereo or 

hi-fi versions? Does it mean that stereo is not high fidelity? Any simple answers 
would be no more than half true. If that seems confusing don't let it worry you. 
It's typicai of the needless complications that can make hi-fi and stereo seem 
hopeless to the uninitiated, even if he has a pretty fair grasp of other areas of 
hobby electronics. 

The phrase high fidelity originally was coined to express the idea that quality 
equipment could reproduce recorded sound more faithfully than the phonographs 
then on the market. By the mid '50s, matters had improved considerably due, in 
part, to the acceptance of LPs and 45s. At the same time, all records and almost 
all record players-good, bad and indifferent-had come to be called hi-fi by 
their manufacturers, making the term just about meaningless. Then came stereo. 
The added realism anc spaciousness of discs and tapes made with two separately 
but simultaneously recorded channels replaced simple (mono) high fidelity as a 
big selling point. Hence, today, stereo recordings are labelled stereo and mono re- 
cordings are called hi-fi. Nonetheless, good stereo still is, by &flnition, high fidelity. 

How high must fidelity be to he hi-fi? In the eyes (or ears) of many mass- 
producers of phonographs, apparently, not very. Figures for distortion and fre- 
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quency response (the two basic specifications of hi -ti) tell the story most vividly. 
The Institute of High Fidelity (IHF) specification systems-followed by most 
makers of quality equipment-generally assume 1 per cent total harmonic distor- 
tion (THD) as a maximum for respectable sound. This means that if you feed a 

particular waveform through the equipment the total change in that waveform 
should not exceed I per cent of the original waveform amplitude. To this must be 

added intermodulation (IM) distortion-the interaction of two waveforms to 
produce a spurious element in the output. If THD and IM each is kept below I 

per cent for all conditions within the ratings of the equipment they usually will 
add to less than I per cent combined for any practical use of that equipment. 

But remember that distortion is cumulative. If phono cartridge, amplifier and 
speaker each runs 3 per cent THD and 3 per cent IM when driven to maximum 
levels (as they might in a moderate -quality phonograph) that's a total of 12 per 
cent distortion-pretty bad by hi -ti standards. On the other hand, playing a badly 
worn record with a badly worn stylus in an improperly -adjusted arm easily can 
result in 100 per cent distortion-that is, equal quantities of the sound originally 
placed in the record groove and spurious signal injected by your equipment and 
habits. If that's the way you do things, the fine points of hi -ti are not for you. 

Frequency response, we said, is another basic specification. Response of most 
electronics, even if they're inexpensive, is quite good these days-about 30-15,000 
cps. Some quality electronics can claim 5-50.000 cps and more. It can he argued 
that such wideband response is wasted in audio equipment since the ear can hear 
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A pair of cabinets houses a complete home - 
entertainment center. The system includes 
Fisher receiver, Ampex recorder plus video. 

System at left features Garrard turntable 
plus Sherwood tuner and amplifier. Doors hide 
equipment. Behind grille at top are speakers. 
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The EieO ';Cortina 3150" all -silicon 
solid-state 150 watt stereo amplifiér is truly 
a lot of amplifier. It combines, wide -range 
preamplifiers, controls, and power ampli- 
fiers, all on one uniquely compact chassis. It 
delivers clean power to two sets bf speaker 

,systems, stereo headphones (for which 
there is a jack on the front panel) and a . 

.tape recorder..TheCortina "3150" gives you 
complete control facilities. 

Most people think that, while all this 
would be very nice to have they don'twant 
to pay a lot of extra money for It. 

We agree. That'swhy we designed the 
"3150.' Fully wired it costs $225.00. Ifyou , 

want to buy it as a kit- and It is a particu- 
larly easy kit to assemble because of our 

'advanced modular circuitry techniques - 
'It's a mere $149.95. The beautiful Danish 

walnut vinyl clad, cabinet is Inci.ded a_ no 
. - adátlonal cost. At these prices, t -te "3150" 

is no longer a luxury. It's virtualya neces-' 
sity, The power delivered by. the "315C' is 
enough to give faithful reproduc'ion of the 
highest peaks in music even when it is Lsed 
with inefficient speaker systems. 

The "3150" gives you more than just 
power. With:both channels drivel the 'ar- 
monic distortion is less than 0.1%, IM dis-- 

. tort on. is less than 0.6%, frequency re- 
sponse is z--1.5db, 5Hz to 30 KHa, all atfull 
output, hum and noise 75db below rated 

.output; channel separation is Wore than 
50db; hput sensitivity is 4.7MV at magnetic 
phono nput, 280MV at all other 'nputs 

Phase shift distortion iS neg igible dire 
to the differential amplifier Input circuit 
and th..transformerless driver and output. 

1 , 
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circuits. Al electronic protection'(no fuses) ° 

' of output ransistors and speakers'. makes 
overloads end shorts impossible. 

The "3150" also provides ten versatile 
control faciities: volljme, balance, full range 
bass and :reble controls. Input Selector 
(phono, turer, aux), tape monitor; loudness 
contour, 17w and high cut filters, and - 

speakers s'stem selector switches. 
See and hear this most advanced of all 

silicon sólii-state amplifiers at your EICO . 

dealer. We are confident it will quickly 
change your mind as to how much ampli- ' 

Tier you ready need.' 
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See the complete Cortina® Line at your EICO Dealer. 

"The EICO Cortina Series are 
low-cost audio components that 
look and sound like high 
Cost components." 

Popular Science Magazine. 
Cortina 3070a full capability 
70 -Watt All Silicon Solid -State 
Stereo Amplifier for $99.95 kit, 
$139.95 wired, including cabinet. 
Cortln. 3200 Solid -State 
Automatic FM Stereo Tuner for 
$99.95 kit, $139.95 wired, 
Including cabinet. 

e - 
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Sound n' Color Is an exciting 
innovation In the home 
entertainment field. It adds a 
new dimension to your musical 
enjoyment. See the music 
you hear spring to Ine as a 
vibrant, eve^ shifting interplay 
of colors. 
See every tone, every note, 
every combination d instruments 
create its own vivid pattern. 
EICO Model 344C-K1 149.95, 
Wired $79.95. 

r- 
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Cortina, 3570 7C -Watt All 
Solid -State FM Stereo Receiver 
for $169.95 kit, 1259.95 
wired, Including cabinet. 
Pre -assembled 
and pre -aligned 
front end, 
multiplex, and 
IF circuits 
speed and 
simplify 
assembly - 
you'll enjoy 
building this 
deluxe k t. 

.__ r - 
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New Cortina 3770 70 -Watt 
All Solid -State AM/FM Stereo 
Receiver for 1189.95 kit, 
$279.95 wired. including cabinet 

EICO Electronic Instrument Co., Inc. El -1 
283 Malta Street, Brooklyn, N.Y. 11207 ij Tell me where I can have a free Cortina demonstration. 
Q Send me free 32 -page catalog on EtCO's 200 "best -buys." 

Name 

Addre^s 

City 

State Zip 
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no more than 16-20,000 cps at best. On the other hand, it also can be argued that 
extreme wideband response contributes to the exact preservation of waveforms 

and adds something to realism and clarity. 
Frequency response in loudspeakers is something else, again. We'll have more 

to say on this subject in the section on loudspeakers. But two differences between 

the response of a speaker and that of, say, an amplifier should be kept in mind. 
First, it's virtually impossible to keep output level (compared to input level) con- 
stant within a couple of db over the whole frequency range of a speaker (it's ex- 
pected in an amplifier). And the extremes of the audible spectrum are difficult 
to reproduce on a speaker without increased distortion or reduced level. 

One specification peculiar to stereo is channel separation. Theoretically, the 

two channels of stereo equipment should not interact-a signal in one should not 
leak into the other. In practice, however, it doesn't work that way. If the unwanted 
signal in one channel is 35db down from the level of the signal in the other channel 
producing it, the separation is said to be 35db-a respectable figure. 

With the foregoing in mind, let's look at the various classes of hi -ti equipment. 

Record Changers 
and 

Turntables 
AT one time the only means of achieving quality record reproduction was considered 

to be through the use of separate turntable and pickup arm-no record changers 
allowed! The term automatic turntable has been adopted by changer manufacturers to 
dramatize how their finest products now do what earlier models couldn't. Today there 
are few separate turntables and arms still available on the hi-fi market. 

There are, however, a few manual turntable -and -arm combinations on the market. 
Automatic turntables can he made to operate manually. In addition, they can he set to 
accept a stack of records and feed them one at a time to the turntable like a changer. 

Hallmarks of a good turntable are precision machining of the platter itself. a properly 
designed and installed motor, a well -engineered drive system and conveniently placed 
controls. Inability of a turntable to run at a rock -steady rate is measured as wow and 
Clutter. Wow is a slow variation in speed while flutter is faster. Together, they are ex- 
pressed as a percentage of variation in turntable speed. A good 4 -pole motor should 
hold the figure to 1 per cent or less. Some hysteresis -synchronous motors can do better. 

The way the tonearm is balanced determines the degree to which it can take advantage 
of modern cartridges. Dynamic balancing using an accurately adjusted counterweight 
with a knife balance or ball bearings at the pivot is the most common. Generally speak - 
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Success 
is 

something 
you 

can't leave 
a 

son 

In today's complex and specialized 
world, success depends more and 
more on whether he gets a college 
education. 

But he may not be able to get one un- 
less the nation's colleges can answer 
some serious questions: How to cope 
with rapidly increasing student enroll- 
ments? How to keep the quality of 
education constantly improving with 
more modern laboratories, better li- 
braries, new classrooms? How to at- 
tract able new faculty members? 

Your support will help colleges an- 
swer these questions ... help them 
make your son ready for his world. 

Give to the college of your choice. 

Published as a public service In cooperation 
with The Advertising Council and 

The Council for Financial Aid to Education. 

COL'NCII. FOR 
AF'INAVCIAI. 

UAll/TO 

EDUCATION 

y 
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If your reoord,player 
-todáy hás 

a heavy turntable, 
it must have 

yesterday's motór 

Why did Garrard switch from heavy turntables (which 
Garrard pioneered on automatics) to the. scientifically - 

correct low mass turntable on the SL 95? Simply be- 

cause the synchronous Synchro.LabTM Motor has elimi- 
nated the need for heavy turntables, developed to 
compensate (by imparting flywheel action) for the speed 
fluctuations inherent in. induction motórs. ,The light. 
full 111/2" aluminum turntable on the SL 95 relieves 
weight on the center bearing, reduces wear and rumble 
and gives records proper edge support. 

The Synchro-Lab Motor has also made variable 
speed controls as obsolete as they are burdensome to 
use. The .synchronous section of the motor locks into 
the rigidly controlled 60 cycle current (rather than 
voltage) to guarantee constant speed regardless 'of 
voltage, warm up, record load and other variables. This 
means unwavering musical pitch. And the induction 
section provides iiístant starting, .high driving torque 
and freedom from rumble: - - 

At 5129.50, the SL 95 is. the most advanced rec - 

o ord,playing unit available today. For Comparator Guide ', 
o . describing all Garrard models, write Garrard,._Dept. 

ú°. 
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a. 

z 

AS908, Westbury, N.Y. 11590. -re 
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= 

1Vórld's Finest 
January, 1969 

British Industries Co., division Of Avnet, Inc. 
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ing, spring loading does not achieve equal results. In the hest arms the counterweight 
usually can he set so that it exactly balances the arm, the cartridge shell and the cartridge 
itself. Then a tracking force adjustment moves the center of mass just far enough toward 
the stylus to match the tracking force needed for the cartridge in use. Some arms have 
an anti -skating device to counteract the innate tendency of an otherwise perfectly 
balanced arm to press toward the center of the record. 

Of the various specifications for pickup cartridges, tracking force is the first to 
look at. While, generally speaking, tracking force should he as low as possible, use of 
either cartridge or arm at forces lower than those recommended can result in serious loss 
of quality and damage to the record (see HOW LONG DO STEREO RECORDS 
LAST?, Sept. '68 El ). For the hest cartridge and arms, tracking force should run around 
1 gram. But sonic fine cartridges are designed for 2 grams or more for use in changers 
and with less precisely -made tonearms. Stylus compliance (flexibility) is intimately re- 
lated to tracking against the groove wall to follow it precisely. Compliance around 20 
x 10-" cm/dyne is considered pretty good. 

Other common cartridge specifications include frequency response, channel separa- 
tion. moving mass and square -wave response. Look for evenness of the horizontal por- 
tions of square -wave response curves and oscillograms. All cartridges have some tendency 
to peakiness about 10 kc and if a severe peak matches the frequency of a similar peak in 
your speakers' response it can produce a shrill, harsh sound. 

Most styli are shaped like a cone with the tip rounded off. Tip radii run from 0.5 -mil 
(for stereo) or 0.7 -mil (for mono LPs) to 3 -mil (for 78s). Elliptical (or biradial)' styli 
(which generally track best) are wider across the groove than they are in the other di- 
mension. A typical elliptical might he expressed as having a 0.3 x 0.6 -mil tip. 
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: ;- f u J Amplifiers 
r1ERMINOLOGY in high-fidelity amplifiers is derived from the concepts of profes- 

sional audio equipment, where all signals levels must he raised to a standard line volt- 
age before they can he mixed, equalized, switched and generally manipulated. Then they 
are amplified for monitoring, recording, transmitting or any other end use. Technically. 
any amplification necessary to raise the signal to line level is preamplification. What the 
professional would term a monitor amplifier is called a power amplifier in hi-fi. 

Line level in hi-fi generally runs around 2 V (peak voltages). Tuners, tape recorders 
with built-in preamps and similar so-called high-level sources are designed to feed signals 
to the amplifier at about this level, while stereo pickup cartridges and tape heads have 
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The First All -Label, No -Obligation 
Discount Record Service 

to Offer All These Advantages 
SIG DISCOUNTS! SHOP :.UNLIMITED PURCHIMUM 

st 
t/iyb...in AT HOME! SEECTIO ASE 

Generally it lee 
to 15°i sP NO rds or lealil a rd on any label REQUIR d 

óoma cases uD 
to IlphfÍ .troy reto ED! Ortle. only the reeortla,ypu available In the U.SI 

wenl..wh en You wen! them) 

Plus a unique extra bonus... 
SELECT ANY RECORD OF YOUR CHOICE - FREE 

if you join now and pay the modest lifetime enrollment fee 

Now... a record -buying service that 
has all the advantages you've been 

looking for - Records Unlimited! It 
gives you big discounts on all records. 
all labels-with no minimum purchase 
required. And you buy with at-home 
shopping convenience! $Vhat's more, 
you get your first record free for joining 
right now! 

No other service, club or method of 
buying records offers all this without 
obligation of arty kind! 

No obligations - No limitations 
If you buy records regularly -5, 7 or 

12 a year - you probably like to make 
your selections from a variety of labels. 
And you don't :want the commitment to 
buy a specified number of records. 
What you do want are the most gen- 
erous discounts that can be offered on 
every one of the records you buy! 

You get all these advantages only 
with Records Unlimited! 

Discounts up to 75% 
As a member, you have no obligation 

to buy any records. But every record 
you do buy will have a big discount ... 
generally 331/2 % off them: facturers' 
suggested list price (see the chart). 

You can choose any 12" long-playing 

record of anti label available in the 
United States. In some cases we are 
able to offer discounts up to 75%! 

Free B ying Guides 
You will learn about these special 

savings regularly through your free 

copies of the Records Unlimited buy- 
ing guide, which will carry listings of 
new releases and best-selling hit rec- 
ords in all fields of Ini sic ... classical, 
folk, pop, teen, Broadway, etc. You can 
take advantage of the super discounts, 
or order any record you want at our 
regular low discount prices (plus a 

small mailing and handling charge). 
All records, of course, are brand-new 

BIG DISCOUNTS ON ALL LABELS- I 

See for Yourself! 
Manufacturers' Suggests., RECORDS 

List Prices UNLIMITED 
$1.79 through $1.98... .$1.19 
2.49 through 2.78 3.66 
3.49 through 3.78.. 2.33 
3.79 through 3.98.... . 2.49 
4.79 through 4.98 3.09 
5.79 through 5.98 3.79 
6.79 through 6.98 4.49 

i C.rtaln hard -to -gel record. .ome b.t hither) 
SyacialPrke Records Each Yonthl 

Leading Labels $.95 $1.19 $1.60 
(OrigInally sold for up to $4.79) In some recorda may ae purchased at 

6elea manufacturer.' Suggested list price.. 

CHOOSE A -RECORD FREE-NOW! 
Take any one of these hit albums- or any other record you want! 
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and guaranteed to be in perfect play- 
ing condition. 

First Record Free 
Your first record is free, if you join 

now and pay the modest $2.50 lifetime 
enrollment fee. And you can select 
your free record now from the best- 
selling records shown on this page, or' 
you can pick any other record currently 
available in the United States. 

Free Record Rack 
Just fill out and mail the coupon 

along with your check or money order 
for $2.50 to cover your lifetime enroll- 
ment. We'll send the free record of 
your choice promptly. You'll also re- 
ceive a copy of the current Records 
Unlimited buying guide, listing hun- 
dreds of records available to members 
at special discount prices. Act now, and 
we'll also send you, free, a handsome, 
brass -finished browser record rack! 
Note: Since stereo records may now be 
played on monaural (regular high-fi- 
delity) phonographs ... and cost no 
more than monaural records ... all of 
your records will be sent in stereo. 

records unlimited 
Harmony, Indiana 

Records Unlimited 
Bon 500, Harmony, Indiana 47953 
I'm enclosing my $2.50 lifetime enrollment fee. 
Please roll me a member of Records 
Unlimited and send me this record - free: 

Catalog No 

Title 

L 

Label 

Also send me a copy of the current Records 
Unlimited buying 'guide. I understand that en- 
rollment includes no obligation to purchase any 
records at any time, but I can make the purchases 
I wish at Reco*ds Unlimited discount prim. 

Name 

Address 

City 
Zip 

State Code 

612-5/S6 

e lase Records Undmlted 

-11 

J 
RU11t1fee 
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outputs measured in millivolts. There, extra gain of perhaps 50dh or more is needed for 
these low-level sources. In addition, special equalization may be needed-to compensate 
for the RIAA preemphasis curve in records or the NAB curve for tapes. Both of these 
functions are supplied by the preamplifier. Then control functions take over. 

Standard controls today are selector (tuner, tape, phono. etc.), mode (stereo, mono, 
etc.), bass, treble. A loudness control adds extra gain at the frequencies normally difficult 
to hear at low volume levels. A tape monitor switch can he used only if your recorder 
has separate record and playback heads. If you do, the switch will allow you to hear the 
output of the playback head while you are recording from one of the other inputs. 

Now we're ready for the power amplifier section. In most equipment, however, pre- 
amplifier, control functions and power amplifiers are housed in a single unit. If it contains 
just these elements it is called an integrated amplifier (or preamp-amplifier). But most hi- 
fi products go one step further and include a tuner as well-making the unit a receiver. 
We'll have more to say about receivers in the section on tuners. 

How much power do you need in a hi-fi power amp? Twenty watts (IHF) per channel 
per speaker system may he adequate in many cases even wit's inefficient speakers. For 
example, if you want stereo in two rooms you would need two speakers on each of the 
two channels-or a total of about 80 watts. (In a stereo amplifier 80 watts is the same 
thing as 40 watts per channel.) You might need more if your room is very large, if it has 
lots of heavy draperies or other sound -absorbing materials or if you like to play music 
extremely loud. Conversely, for background music in small, acoustically live rooms 
with efficient speakers you can get by with much less. So don't he awed by high power 
ratings. (See HOW TO COPE WITH THE POWER HOAX, Mar. '68 El.) 

If the amplifier you choose turns out to he underpowered fcr your installation. overall 
performance may he downgraded. Reason for this is that you might have to operate the 
amplifier with the volume control wide open to produce moderate to high volume levels. 
And at this point amplifier distortion may increase beyond its rated level. 

ANY TUNER with pretentions to hi-fi quality today handles both mono FM and 
multiplex stereo FM. Many also tune the AM hand. Outside of a few European 

products, little attention has been paid to the inclusion of the international short-wave 
bands. The most common arrangement includes an integrated amplifier on the same 
chassis with the tuner to make a receiver. By definition, a hi-fi receiver includes these 

64 Electronics Illustrated 



elements but no speakers (unlike most radio receivers in the more general sense). Re- 
ceivers, like separate tuners, can be AM/FM or FM only. 

When you buy a complete receiver you generally save about 25 per cent of the 
cost of separate components. Once upon a time, true audiophiles looked down on the 
stereo receiver as an undesirable compromise (tube construction forced manufacturers 
to modify an otherwise good design to eliminate heat or make room for the oversized 
circuitry). However, the transistor has made possible the construction of receivers which 
are in no way inferior to separate tuners and amplifiers. 

Some FM tuner specifications will need no explanation for the ham or short-wave 
fan-sensitivity and image rejection, for instance. Typical sensitivity for a high -quality 
tuner might he expressed as, say, 2µv for 30dh quieting. This meals that 2µv of RF at 
the antenna terminals will deliver audio (at full modulation) 30db louder than RF- 
generated background noise. Stronger signals will produce greater quieting. Capture -ratio 
is the ability of a tuner to receive one of two stations operating on the same frequency 
and to reject the other. The lower the figure-usually only a few db-the better. 

A good antenna gives a tuner a far better chance of pulling in FM stations clearly and 
reliably. The farther you arc from the station you are trying to receive, the better the 
antenna must he. If the stations you plan to listen to are not all in the same direction 
from you, but instead surround you, you will need an antenna rotator. Such a device, 
which is often found on TV antennas, turns the antenna to aim it in the direction of the 
station which you want to listen to. And a rotator will greatly aid you in making adjust- 
ments in the positioning of an antenna to minimize multipath reception problems (ana- 
logous to ghosts on a TV screen). 

And besides, a good antenna improves the performance of any tuner, regardless of its 
sensitivity. If you live in the city where all the stations are close by, an indoor antenna 
will suffice. If you live in the suburbs, a roof antenna will be necessary. 

If you are in a fringe or low-lying area, you may need an antenna with 10 or more 
pairs of elements. However, it may not he necessary to go out and buy another large 
antenna-if you already have a good one for TV. Simply add a distribution amplifier 
with two or more outputs. Such a device may be cheaper than a new antenna and will 
provide a boost to the level of the signal from the antenna to both your FM tuner and 
TV. It also provides isolation between the receiver and the TV set. 

Channel separation of 30db or more is usual in a stereo tuner though, as in the case 
of cartridges, this usually means mid frequencies where separation is better than it is 

at higher frequencies. Don't confuse quieting with muting. Muting (like squelch) cuts 
off output for all RF signals below a particular level, removing all interstation noise as 
you tune across the dial. If you want to receive weak stations as well as those that come 
in loud and clear you will want to he sure that muting (ii your tuner is so provided) 
can he defeated. 

Another control that is relatively uncommon is AFC. Transistors, with their lower 
operating temperatures, have made heat -produced drift an almost non-existent problem. 
A glance at a center -tuning meter (most tuners have one today) from time to time will 
give you more accurate, distortion -free tuning than the older AFC tube circuits. Some 
of the more elaborate FM tuners have additional meter functions to indicate things like 
signal strength and multipath signal reception. Some even have two meters or a miniature 
oscilloscope to provide extra tuning information-particularly valiable if you use an 
antenna rotator. Another feature you may encounter is a far/near switch. It inserts 
attenuation in the front-end to keep it from being overloaded by strong signals. You 
switch out the attenuation for full sensitivity on weak signals. A more common solution 
to the problem of front-end overload today is the use of FETs (field-effect transistors) 
in the tuner's front-end. FETs are used hecause they're far less susceptible to overload 
than are conventional transistors. 
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NOTHING in a hi-fi system is more difficult to select than a speaker system. Trans- 
ducers-devices that convert mechanical energy to electricity or vice versa-are 

axiomatically the least linear of audio devices. And speakers pose the most knotty 
problems of all to design engineers, particularly if the selling price is to he kept low. 
Where an amplifier may he flat within I or 2db, a speaker system is doing well to 
stay within 5dh over its entire range-and that range can he considerably less than 
that of an amplifier. 

A conventional loudspeaker system consists of at least two elements, the so-called 
raw speaker itself and the enclosure that houses it. Matching of the speaker to its 
enc!osure is all-important if good results are to he achieved. But that still is not 
enough. Although the last few years have seen dramatic improvements in small, in- 
expensive speaker systems, a single speaker in the best of enclosures can't he ex- 
pected to reproduce the whole of the audible spectrum in true hi-fi style. A mini- 
mum is the inclusion of two speakers in the system-a woofer (low -frequency driver) 
and a tweeter (for'the high frequencies). A crossover network is required, of course, 
to feed to each speaker only the frequency range it is designed to handle. Larger, 
more refined systems may add a mid -range speaker and, perhaps, a super -tweeter (for 
the extreme high end) with suitable crossovers. The next step is to reinforce bass further 
by adding extra woofers or a folded horn. 

There are unconventional systems, too. The most widely accepted are electrostatics. 
Instead of a coil moving in a magnetic field to drive a cone diaphragm, electrostatics 
feed audio to one flat membrane, an electrostatic bias to another, so the two attract 
and repel in response to the changing polarity of the audio. Ionic speakers (including 
the new experimental flame speaker) are similar in principle except that they use 

charged gas ions in place of a charged membrane. 
But the overwhelming bulk of speakers sold are conventional in design. Particularly 

popular. are air -suspension designs-usually bookshelf -size systems using long -throw 
speakers in sealed enclosures. A perennial of many years' standing is the bass-retlex 
enclosure which has an opening or port of critical size and placement to extend and 
smooth out the speaker's bass response. Bass-refiex systems generally require larger 
enclosures but are more efficient than air -suspension systems. Large exponential horns 
require still more space. 

Unfortunately, there is no standard specification that will tell you how efficient a 

particular system is. Power -handling capacity is a clue-but no more than that. Nor 
are size, price or the number of speakers inside the enclosure necessarily an adequate 
clue to the quality of a system. Speakers-and tastes in speakers-vary more tlfan' 
any other audio component. The on y way to choose is by listening. 
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Tape Recorders 

THERE is a more bewildering variety of types and features available on the tape - 
recorder market than there is in any other class of audio equipment. While cassettes 

and the various types of continuous -loop cartridges offer many advantages, superb sound 
is not among them. That leaves open -reel. A true open -reel recorder is a complete pack- 
age consisting of the transport mechanism that moves the tape, record preamp and bias 
oscillator for recording. playback preamp, power amp and speakers. A tape deck, on 
the other hand, has preamps but no power amp or speakers. It is designed to feed a 
high -fi system, although it often is supplied with a carrying case and looks like a full 
recorder. Sometimes the word deck is applied to a transport without any electronics. 

You can get by without a playback preamp if you have a separate preamp, integrated 
amp or receiver with a tape -head position on the selector switch. (Providing outboard 
record electronics is more difficult.) You probably are better off using the playback 
electronics in the recorder since it automatically changes record and playback equaliza- 
tion when you switch tape speed-something separate electronics can't do. With the 
proper equalization-and tape designed for the purpose-today's recorders can produce 
at 334 ips sound that is virtually indistinguishable from that at 71 ips, the hi-fi norm. 

We haven't mentioned stereo recorders and most of what we've said can he applied 
to mono. But virtually every high -fi recorder today uses 4 -track heads and electronics in 
pairs. They can he used for mono, of course, but they're designed for stereo. In some 
machines this results in a bonus for the mono user-sound-on-sound and sound -with - 
sound techniques make possible mono overdubbing on a single recorder. 

There are some special features on some recorders that can he of considerable value. 
A bias control will help to match recorder characteristics to tape specifications for 
optimum performance. Since bias requirements from tape to tape (even of the same 
manufacturer) are different it's hest to standardize on one tape and leave the bias set 

accordingly. Even with a front -panel bias control, frequent resetting becomes a chore. 
If you want to do editing. he sure the recorder has a pause or cueing capability. 

Automatic reversing is considered a great convenience by some users, an expensive and 
performance -jeopardizing gadget by others. If you want it check two things: whether 
the recorder will record as well as play hack in reverse and what tripping system is used. 
Subsonic signals are on many prerecorded tapes, metal foil on some raw tapes. 

The newest feature added to the almost endless list in the recorder field is automatic 
noise suppression. based on the Dolby unit (see HI -Fl TODAY, Sept. '67 El). Until 
specially -processed prerecorded tapes are available, its advantages will apply only to 
tapes you make yourself. V 
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Good Reading 
By Tim Cartwright 

RADIO AND TELEVISION: PRIN- 
CIPLES AND APPLICATIONS. By 

J. P. Hawker. Hart Publishing Co., New 
York. 399 pages. $12.50 

A title like this one usually is not a good 
omen. Neither is a thick format that weighs 
2 or 3 lbs. These usually are portents of a dull 
text for a captive college or tech -school audi- 
ence. But the hook is a well -written, first-rate 
explanation of most of what really matters 
about radio and TV broadcasting. Anyone 
who is reasonably literate should get the 
point. Although nothing is said about him 
on the dust jacket, the author obviously is 
British (even in this American edition a 
whole chapter is on valves, rather than good 
old tubes). There is nothing unusual in 
treatment or presentation. But the simple and 
potent virtues of really clear expository writ- 
ing do the job on their own. The result is 
a book that definitely is going on my perma- 
nent reference shelf. 

ABCs OF ELECTRICAL SOLDERING. 
By Louis M. Dezettl. Howard Sams & 

Bobbs-Merrill, New York and Indianapalois. 
128 pages. $2.95 

A boiok about soldering? Come off it! 
Sorry, but you'd better wipe the smile off 
your face and take a look at this one the next 
time you're at the parts store. Even if you 
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Graph from ABCs of Electrical Soldering shows 
how changes in the thi/lead proportion of solder 
affects the way it responds to the iron's heat. 

know most of the techniques and tools it 
describes you may discover you've never 
really understood what goes on in a solder 
joint. 

RADIO PROGRAM IDEA BOOK. By 
Hal Fisher. Tab Books, Blue Ridge 

Summit, Pa. 256 pages. $12.95 
RADIO PROMOTION HANDBOOK. By 
William A. Peck. Tab Books. 191 pages. 
$9.95 
RADIO SALES PROMOTIONS: 300 Cre- 
ative Selling Ideas. By Jack MacDonald. Tab 
Books. 72 pages. $10.00 

With these three books I have to step out 
of the way; the supercharged local radio op- 
erations they describe are the kind I can't 
stand. Still, if you're interested in local radio 
and would like to know some tested recipes 
for programming and promotion these are 
books for you. They're full of detail. The 
promotion handbook is particularly profes- 
sional in style and coverage but all do a 
thorough job. 

DICTIONARY OF ELECTRONIC 
TERMS. Edited by Robert E. Beam. 

Allied Radio Corp., Chicago. 111 pages. $1 
This isn't the most elegant set of elec- 

tronic definitions I've ever seen. But it's com- 
plete in coverage and the price is as low as 
I think this sort of thing should he. Allied has 
built up a helpful little reference library. 
This is a worthwhile addition. 

ARITHMETIC REVIEW FOR ELEC- 
TRONICS. By Nelson M. Cooke & 

Herbert F. R. Adams. McGraw-Hill, New 
York. 176 pages. $3.50 

You don't need this, do you? No, I thought 
not. But, just in case-I mean, say a resistor 
is coded 220 ohms and measures 206. What's 
the error percentage? Aha! I thought you 
didn't need this. 

And Make Note of... 

VOLTAGE AND POWER AMPLIFIERS. 
By Robert E. Sentz. Holt, Reinhart & Wins- 
ton, New York. 282 pages. $3.95 

TRANSISTOR SUBSTITUTION HAND- 
BOOK. Howard Sams. 128 pages. $1.95 

SEMICONDUCTOR HANDBOOK, Second 
Edition. By Robert B. Tomer. Howard Sams. 
287 pages. $5.75 S- 
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-r NEW DX AWARDS 

OUTPOSTS 
TO celebrate our Eighth Award Period, 

opening with the publication of this issue, 
El announces the Outposts Award --one for 

SWLs and one for hairs. Why outposts? Well, 
partly because they represent some pretty far- 
away, romantic DX countries and partly he - 

El's OUTPOSTS LIST 

ARCTIC CARIBBEAN Br. Gilbert & Ellice Is. Papua Terr. (Aust.) 
Aland (Ahvenanmaa) Is. Antigua (U.K.) (U.K.) Paracel Is. (S. Vietnam) 

(Finland) Aves Is. (Venezuela) Br. Phoenix Is. (U.K.) Pitcairn Is. (U.K.) 
Alaska (incl. Aleutian Bahama Is. (U.K.) Br. Solomon Is. (U.K.) Port. Timor Is. (Port.) 

Is.) (U.S.) Bajo Nuevo Is. (Colom- Caroline Is. (U.S.) Revillagigedo Is. (Mex.) 
Franz lose( land bia) Celebes & Molucca Is. Ryukyu Is. (Okinawa) 

(U.S.S.R.) Br. Virgin Is. (U.K.) (Indonesia) (U.S.) 
Greenland (Denmark) Br. Honduras (U.K.) Chatham Is. (N.Z.) Tokelau (Union) (N.Z.) 
Jan Mayen Is. (Norway) Canal Zone (U.S.) Christmas, Fanning, Tonga (Friendly) (U.K.) 
Svalbard (Spitsbergen) Cayman Is. (U.K.) Washington Is. (U.K.) Wake (U.S.) 

(Norway) Cay Sal Is. (Bahamas) Clipperton Is. (Fr.) Wallis & Futuna Is. (Fr.) 
Wrangell Is. (U.S.S.R.) (U.K.) Coco Is. (Costa Rica) Western Samoa (U.S.) 

EUROPE & ' 
MEDITERRANEAN 
Balearic Is. (Sp.) 
Channel Is. (U.K.) 
Corsica (Fr.) 
Dodecanese Is. (Rhodes) 

(Greece) 
Faeroes Is. (Denmark) 
Gibraltar (U.K.) 
Isle of Man (U.K.) 
Pelagie & Pantelleria Is. 

(It.) 
Sardinia (It.) 
West Berlin (Germany) 

ATLANTIC 

Dominica Is. (U.K.) 
Fr. St. Martin & St. Bar- 

thelemy (Fr.) 
Guadeloupe Is. (Fr.) 
Guantanamo Bay (U.S.) 
Martinique (Fr.) 
Navassa Is. (U.S.) 
Netherlands Antilles 

(Aruba, Bonaire, Cu- 
racao) (Neth.) 

Puerto Rico (U.S.) 
Rancador Cay & Serrana 

Bank (U.S./Colombia) 
SI. Kitts & Nevis Is. 

(U.K.) 
St. Lucia Is. (U.K.) 

Cook Is. (N.Z.) 
Easter & Sala y Gomez 

Is. (Chile) 
Fiji Is. (U.K.) 
French Polynesia (Fr.) 
Galapagos Is. (Ecuador) 
Gilbert, Ellice, Ocean Is. 

(U.K.) 
Guadalupe Is. (Mex.) 
Guam (U.S.) 
Hawaii (U.S.) 
Heard Is. (Aust.) 
Hong Kong (U.K.) 
Jarvis Is. (U.S.) 
Johnston Is. (U.S. 
Juan Fernandez Is. 

Willis & Coringa Is. , 

(Aust.) 

INDIAN OCEAN & 

AFRICA 
Amsterdam & St. Paul 

Is. (Fr.) 
Andaman & Nicobar Is. 

(India) 
Angola (Port.) 
Cargados Carajos Is. 

(Mauritius) 
Ceuta & Melilla (Sp.) 
Chagos Is. (U.K.) 
Christmas Is. (Aust.) 
Cocos (Keeling) Is. 

Annobon Is. (Sp.) St. Vincent Is. (incl. Br. (Chile) (Aust.) 
Ascension Is. (U.K.) Grenadines) (U.K.) Kermadec Is. (N.Z.) Comoro Is. (Fr.) 
Azores Is. (Port.) San Andres & Providen- Line Is. (except Christ- I Crozet Is. (Fr.) 
Bermuda Is. (U.K.) cia Is. (Colombia) mas, Fanning, Wash-Fr. Somaliland (Fr.) 
Canary Is. (Sp.) Sint Maarten (Dutch St. ington Is.) (U.K.) Ifni (Sp.) 
Cape Verde Is. (Port.) Martin), Saba and St. Lord Howe Is. (U.K.) luan do Nova & Europe 
Falkland Is. (U.K.) Eustatius Is. (Neth.) Macao (Port.) Is. (Fr.) 
Fernando de Noronha Swan Is. (U S.) Macquarie Is. (Aust.) Kamaran Is. (S. Yemen) 

Is. (Brazil) Turks & Caicos Is. (U.K.) Malpelo Is. (Colombia) Kerguelen Is. (Fr.) 
Fr. Guiana (Fr.) Virgin Is. (U.S.) Manihiki & Danger Is. Laccadive & Aminidivi 
Madeira (Port.) (N.Z.) Is. (India) 
St. Helena Is. (U.K.) PACIFIC & Marcus Is. (U.S.) Marion & Prince Edward 
St. Pierre & Miquelon Is. AUSTRALASIA Mariana Is. (Rota, Sai- Is. (5. Africa) 

(Fr.) American Phoenix Is. pan, etc.) (U.S.) Mozambique (Port.) 
Sao Tome & Principe Is. (incl. Canton, Ender- Marquesas Is. (Fr.) Port. Guinea (Port.) 

(Port.) bury Is.) (U.S.) Marshall Is. (U.S.) Reunion Is. (Fr.) 
South Orkney Is. (U.K.) American Samoa (U.S.) Midway (U.S.) Rodriguez Is. (Mauri- 
South Shetland Is. (U.K.) Antipodes & Bounty Is. Nauru (U.K./Aust./N.Z.) tius) 
Surinam (Dutch Guiana) (N.Z.) New Caledonia (Fr.) Seychelles Is. (U.K.) 

(Neth.) Baker & Howlands Is. New Guinea Terr. (Aust.) Socotra Is. (Aden) 
Trindade & Martim Vaz (U.S.) New Hebrides Is. (Fri- Sp. Sahara (Rio de Oro) 

Is. (Brazil) Bonin & Volcano Is. U.K.) (Sp.) 
Tristan de Cunha & (U.S.) Niue Is. (N.Z.) Sp. Guinea (Rio Muni) 

Gough Is. (U.K.) Bouvet Is. (Norway) Norfolk Is. (Aust.) (Sp.) 
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NEW DX AWARDS 

OUTPOSTS 
cause they are a dwindling breed, slated for 
near -extinction. They are, for the most part, 
colonies, dependencies, territories-DX 
countries that don't claim home rule. 

A glance at the Outpost List (below) will 
prove that there's a lot of difficult DX 
represented. So we're asking applicants to 
log only six outposts-two-way communica- 
tions in the case of hams, reception in the 
case of SWLs. In addition, all of El's past 
awards are offered once again. A complete 
list appears at the end of this article. 

Following this article you will find a copy 
of the Official DX log. Use this form only 
to apply for any of the awards on the list. 
The only way we can keep within reason 
the time it takes to process the awards is 

to insist on this point. If you need additional 
copies of the form, you can copy it carefully 
by hand (same size, same layout), make 
duplicates on an office copying machine or, 
of course, you can buy extra copies of the 
magazine. 

In filling out this year's form, you'll notice 
that we have changed dates and times from 

local time to GMT. Reason is that most 
award applicants appear to fill out the appli- 
cation from their QSLs rather than from their 
own log. Since most QSLs are made out in 
GMT we think the new application form will 
he simpler for most DXers than the old one. 

You must, of course, substantiate each 
entry on your log with a valid QSL. Pay par- 
ticular attention to transmitter location- 
which is what counts for all awards except 
Major Cities -25, for which it is the studio 
location that counts. 

Don't send your QSLs to us with the form. 
(If we need to check them for any reason, 
we'll request them later on.) Mail just the 
form, carefully checked to see that all blanks 
are filled in and correct, to: 

El's DX Club 
67 West 44th St. 
New York, N.Y. 10036 

All entries must he postmarked no later 
than April 30, 1969-the end of this Award 
Period, Any mailed later will he returned 
to the sender. 

If you want a complete list of all countries 
and cities that qualify for the awards we have 

offered in the past, ask for the Official World 
DX list. Send your request, with a self-ad- 
dressed, stamped envelope to El's DX Club 
at the above adress. 

HANDY GUIDE TO El S DX AWARDS 

CLASS OF AWARD 
TYPE OF AWARD FREQ. 

LIMITS 
REQUIREMENTS 

SWL HAM 

General 100 
(DX Century) X X None 

Reception of or two-way communications with 
stations in at least 100 different countries. 

Genera! 50 X X None Reception of or two-way communications with 
stations in at least 50 different countries. 

Special X X None 
Reception of or two-way communications with 
stations in at least 10 different countries. 

BCB Stateside 
Special 

X 535-1605 kc 
Reception of stations in at least 25 different 
states or provinces. 

Broadcast Band X 535-1605 kc 
Reception of stations in at least 15 different 
countries. 

All -Continents X X None 
Reception of or two-way communications with 
stations on all six continents. 

United Nations -25 X X None 
Reception of or two-way communications with 
stations in at least 25 different UN member 
countries. 

Major Cities -25 X X None 

Reception of or two-way communications with 
at least 25 of the most populated world cities. 
(Populations based upon 1967 information 
Please Almanac published by Simon & Schuster, 
New York, N.Y.) 

Outposts -6 X X None 
Reception of or two-way communications with 
at least 6 different outposts (complete list on 
previous page). 
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OFFICIAL DX LOG 

INSTRUCTIONS: PRINT neatly or use typewriter-DO NOT WRITE! Check >WL or HAM to designate type of 
Award and enter class of Award you are applying for (see chart on opposite page). In listing below, complete 
all blanks for each entry. Under Dole, use figures (such as 10-1-64): all log entries must be dated January I, 
1950 or later. Under Time, use Greenwich Mean Time and 24 -hour clock (0000 to 2359 hours). Make up identical 
copy of this log if you need more space. Eighth Award Period ends April 30, 1969. 

NAME HAM CALL 
(lost none) 

ADDRESS 

(first name and initial) 

CITY STATE AND ZIP 
(or country) 

TYPE OF SWL 
AWARD HAM 

CLASS OF 
AWARD DATE 

DATE 
(GMT) 

TIME 
(GMT) 

FREQ. 
(kc) 

STATION 
CALL 

LOCATION 
(city & country) 

QSL 

1 

card O 
letter 

2 

card 
letter O 

3 
card 
letter 

4 
card 
letter O 

5 
card 
letter O 

6 
card 
letter 

7 
card O 
letter O 

8 
card 
letter 

9 
card 
letter O 

10 
card O 
letter 

11 

card 
letter O 

12 
card 
letter 

13 
card O 
letter 

14 
card 
letter 

15 
card 
letter O 

16 
card 
letter 

17 
card 
letter 

18 
card 

letter O 

19 
card 
letter 

20 
card 
letter 

21 
card 
letter O 
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DATE 
(GMT) 

TIME 
(GMT) 

FREQ. 
(kc) 

STATION 
CALL 

LOCATION 
(city & country) QSL 

22 
card 
letter 

23 
card 
letter 

24 
card 
letter 

25 
card 
letter 

26 
card 
letter 

27 
card 
letter 

28 
card 
letter 

29 
card 
letter 

30 
card 
letter 

31 
card 
letter 

32 
card 
letter 

33 
card 
letter 

34 
card 
letter 

35 
card 
letter 

36 
card 
letter 

37 
card 
letter 

38 
card 
letter 

39 
card 

letter 

40 
card 
letter 

41 
card 
letter 

42 
card 
letter 

43 
card 

letter 

44 
card 
letter 

45 
card 
letter 

46 
card 
letter 

47 
card 
letter 

48 
card 
letter 

49 
card 
letter 

50 
card 
letter 
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Super -Mini Speaker 
By HARRY KOLBE ASK the old-time hi-fi reactionaries and they'll tell 

you there's nothing like a big speaker system for 
really good sound. Fortunately, they have had their day. Speakers, like 
the value of the dollar, have been shrinking in size for the last decade. 
But this doesn't necessarily mean that the quality of sound from a small 
speaker system has had to diminish at a proportionate rate. 

True, you do have to sacrifice some of the oomph of a 6 -cubic -ft. en- 
closure if you have only limited space, such as that on a bookshelf, for a 

speaker. We're not saying, however, that a little speaker system capable 
of putting out respectable sound can't be built. The Super -Mini Speaker 
succeeds in doing it. 

Although the Super -Mini has a volume of about '/z cu. ft., it shows a 

flat frequency response that starts way down at 70 cps and extends beyond 
I5,(X)0 cps. Power -handling capacity is more than adequate for the aver- 
age -size living room. 

If you already have a pair of speakers in your living room, the Super - 
Mini is an ideal extension speaker for the den, workshop, kitchen or bed- 
room. It is efficient and light enough to he hung on a wall. 

The Super -Mini incorporates two 41/2 -in. woofers and one 23A -in. cone - 
type wide -dispersion tweeter. Why two woofers, you say, when a slightly 
larger one might be able to do the job? Cost, for one thing. But there are 

other reasons. Let's see what they are. 
The speakers we used are the high -compliance, heavy -magnet, long - 
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Super -Mini Speaker 
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Fig. 1-View of front of Super -Mini with grille cloth 
removed. Note that tweeter (center) is mounted 
with front surface flush with front of panel. 

excursion type. Such characteristics are 
necessary because in order to make the low - 
frequency response of a small speaker use- 
ful, the small -diameter cone must be able 
to move a fairly long distance. (Long in 
comparison to the cone travel of an ordinary 
replacement speaker.) Hence, the high -com- 
pliance cone. 

The heavy magnet is necessary to control 
and maintain linear voice -coil travel over 
the long distance (excursion) the voice coil 
must travel. 

However, despite the heavy magnet and 
high compliance, the effective piston area of 
a 41/2 -in. speaker is so small that the low - 
frequency power -handling capacity is 
limited. By adding a second woofer to the 
system, we double the effective piston area 

PARTS LIST 
C1-6 µf, non -polarized capacitor (or, two 12 

µf, 50 V electrolytic capacitors. See text) 
L1-Inductor wound of No. 18 enameled wire 

(see text) 
R1 -8 -ohm L -pad (Lafayette 99 T 6134) 
SPKR1-234in. tweeter (Lafayette 99 T 0117) 
SPKR2, SPKR3-41/2-tn. woofer speaker 

Lafayette 99 H 0144, not listed in catalog. 
$3.95 plus postage.) 

TR1-Two-screw terminal strip 
Misc.- 

'4-in. tempered Masonite 
3/ x %in. pine cleats 
'/r -in. plywood, flake board, or walnut - 

veneer plywood 
Grille cloth 
Rubber mounting feet 
Walnut wood tape 
8-32 x flat -head screws and washers 
No. 6 x %in. round -head wood screws 
Foam -rubber strips 

Fig. 2-Crossover network. Be -sure to connect 
woofers (SPKR2.SPER3) so they're in phase. Check 
with battery: cones should move in same direction. 

but quadruple the acoustic output power. 
The tweeter used in the Super -Mini is a 

23/4 -in. cone type which has low distortion 
and smooth response to about 20,000 cps. 
We have included a level control for the 
tweeter so you can adjust overall system 
balance to suit your listening preference. 

Building the Cabinet 

You don't have to be a carpenter or ex- 
perienced cabinet maker to build the Super - 
Mini's cabinet. The top, bottom and sides 
of the cabinet can be built of 1/2 -in. plywood 
or flakeboard (Novoply). Or you can jazz 
up the appearance of the cabinet by using 
veneered plywood. You have a choice of 
mitering the corners of the cabinet or using 
butt -joint corners. Use whichever method 
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Fig. 3-Inside of cabinet. Be sure there's an airtight 
seal between sides. top, bottom, front panel and cleats. 
Note the loam -rubber strips on cabinet's rear cleats. 
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GRILL CLOTH TO BE CUT TO SIZE AND GLUED 
IN PLACE AFTER FRONT PANEL IS ASSEMBLED 

5/32 DRILL 
C'S'K TO 3/8 DIA FOR 

NO 8.32 FLAT HEAD 
MACHINE SCREWS 1-1/4 LG 

14 REQUIRED WITH NUTS & 

WASHERS 
6 FOR FRONT PANEL 
B FOR SPEAKERS 

3-3/8 
SQUARE 
2 PLACES 

1/ 

1/2 

2-7/8 DIA 1/16 DEEP 
2-5/B DIA THRU 
SPEAKER GLUED IN PLACE 
WITH EPDXY CEMENT 

REAR PANEL 
1/4" MASONITE 

FRONT & REAR 

4 CLEATS EACH,3M 1/2 
FASTEN WITH r BRADS K 

WHITE GLUE 

14 

5/32 DRILL 
B PLACES 

3 

NO6 5/B LG 
ROUND HEAD 
WOOD SCREW 
B REQUIRED 

7-1/a 7-1/8 

3-1/4 

DIA -T7 
\ 

l l \ 5-I/2 1-- 

^ 
3/\4 , 

L. J 3/8 TrP 

-7/B ., 
i I 

7-1/2 
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I RUBBER MISS 

APPLY WHITE GLUE FO 
THIS SURFACE WHEN 
ASSEMBLING FRONT PANEL 
TO INSURE AIRTIGHT FIT 

FRONT PANEL 
I/I" MASONITE 
PAINT FRONT BLACK 

FOAM RUBBER STRIPS 
TO BE GLUED TO 

CLEATS FOR AIRTIGHT 
FIT 

CABINET CONSTRUCTION 

1/2 -WALNUT WITH 
MITERED CORNERS 

ALTERNATE CONSTRUCTION 

1/2 WALNUT VENEER 
PLYWOOD WITH 
MITERFD OR BUTT 
JOINT CORNERS 
I/2" WALNUT WOOD 
TAPE ON FRONT 
EDGES OF CABINET 

Fig. 4-All construction details are on this diagram. Corners are shown mitered, but they can be butted. 

you feel you can handle. But he sure all 
joints are fastened securely and airtight. 

To finish off the front of the cabinet, glue 
wood tape on the edges. And put rubber 
feet on the bottom so the cabinet won't 
scratch the shelf. Detailed construction in- 
formation is covered in Fig. 4. 

If you're going to use light -color grille 
cloth, paint the front panel with flat black 
paint. After mounting the three speakers on 
the front panel, coat the front of the panel 
with glue and lay the grille cloth in place. 
Make sure that the pattern is straight. 

The front panel should he screwed and 
glued to the front cleats. Next, cement a 

layer of thin plastic -foam weatherstripping 
on the rear cleats so the enclosure will he 

airtight when the back panel is screwed on. 

The Crossover Network 

The inductor (LI) for the crossover net- 
work is wound on the form shown in Fig. 5. 

To the ends of a Is/s-in.-long piece of 1-in.- 
dia. dowel attach 17/s -in. -square pieces of 
L/a-in.-thick Masonite. Attach the pieces of 
Masonite to the dowel with brass or alumi- 
num nails. Then random -wind (a pound 
should do it) No. IS enameled wire on the 

form until the wire is out to the edges of 
the end pieces. A finished coil is shown in 

Fig. 6. 
The capacitor ased in the crossover net- 

work is a 6-4 50-V (minimum) nonpolar- 
[Conlinued on page 1091 
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E/ Kit Report 
Stereo 

Separates 

DYNACO) PAT -4 Preamp 
1 Stereo 120 Power Amp 

FLEXIBILITY is only one of the out- 
standing features of the $89.95 Dynaco 

PAT -4 preamp ($129.95, assembled) and 
the $159.95 Stereo 120 power amplifier 
($199.95, assembled). Unlike some inte- 
grated amplifiers, the Dynaco combination 
can handle just about any job demanded by 
a hi-fi enthusiast. In addition, construction 
options permit the special input jack to 
be used for such low-level sources as micro- 
phones and musical -instrument pickups. 

Although the Stereo 120 and PAT -4 are 
separate units, we tested them as an inte- 
grated system as though there were no inter- 
connecting cables. 

The PAT -4 has six switch -selected inputs: 
tape head, phono, tape (from tape -deck. 
preamp), tuner, spare and special. Three 
pairs of phono jacks on the rear apron are 
equalized for a low-level magnetic cartridge, 
a ceramic cartridge and a high-level mag- 
netic cartridge. The low- and high-level mag- 
netic inputs are RIAA equalized. The spare 
input is just another high-level input and 
can he used as tuner or tape input. The 
special input normally is wired as a mike pre - 
amp and instructions are provided for its 
conversion to an additional phono or other 
low-level equalized input (tape head from a 
second tape deck). 

Four pairs of outputs (three on the rear 
apron and one on the front panel) are pro- 
vided on the PAT -4. The first, the usual 
tape output, comes before the volume and 
tone controls (which still function as part 
of the monitoring circuit, leaving your re- 
cording unaltered). The other three follow 
the controls and are in parallel. The first of 
these can be used when you want to equalize, 
filter or otherwise alter the signal being fed 
to the tape recorder. 

The second feeds the headphone jack on 
the front panel. When a plug is inserted in 

the headphone jack, it automatically discon- 
nects the final pair of outputs, silencing the 
speakers. To use the speakers and head- 
phones simultaneously, you would feed the 
power amp from the first pair of .output con-. 
nectors. 

Dyna doesn't save pennies, as do some 
manufacturers, by omitting a tape position 
on the input -selector switch, requiring the 
use of a tape -monitor switch for all tape 
playback. Having a tape position on the 
selector switch makes things easier. In addi- 
tion, Dyna put a spring on the monitor rocker 
switch so it can't be left on inadvertently, 
disabling the other inputs. If you regularly 
monitor the output, Dyna will supply you 
with an unsprung switch. The PAT -4 doesn't 
have phase -reverse or channel -reverse 
switches. 

Front -panel controls, in addition to the 
input selector, are volume, balance and dual - 
concentric bass and treble. Switches are hi - 
filter, monitor (tape), loudness, lo filter, 
power and mono -stereo. 

Location of wires in preamp to controls, switches, 
rear -panel connectors is critical. However, man- 
ual doesn't say this until after you have wired. 
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Stereo 120 Power Amp 

The hi -filter switch provides sharp high - 
frequency cutoff at 15, 10 and 7 kc. For ex- 
ample, when set to 7 kc to attenuate record 
scratch, the response is down 1:5db at 6 kc, 
4.5db at 7 kc and 15db at 10 kc. 

The lo -filter (for rumble) switch is simi- 
larly effective and the cut is 3.5db at 70 cps 
and 20db at 10 cps. The loudness control 
provides only bass boost-approximately 
1 1db at 70 cps at 1 -watt output. 

Building the Kits. The PAT -4 uses printed - 
circuit boards. The usual care taken when 
soldering to circuit boards must he observed. 
There's plenty of space in the preamp. 

One note of caution if you're used to 
m tnuals with built-in double-check proce- 
dt res ("Before proceeding, recheck all steps 
from 3-12 onward."). Dyna doesn't coddle its 
bidders that way. So work methodically and 
take the time to double-check anything that 
will he out of reach before you install a sub- 
assembly or circuit board. 

Also, Dyna consistently tells you what to 
do and then how to do it. You'll avoid most 
problems if you read each step through be- 
fore performing any of the operations called 
for. Be particularly careful about dressing 
wires (which affects stereo separation, for one 
thing). The manual only pins down the point 
after most of your connections have been 
made. Frequent looks at photograps of com- 
pleted wiring should keep you out of trouble. 
Our construction time was about 20 hours. 
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Power amp (left, above). Output transistors for 
one channel are at lower left. Other channel's 
transistors are opposite at top. 3,300 µf elec- 
trolytics in between couple outputs to speakers. 

Performance. With an 8 -ohm load, the 
system delivered its rated 60 (rms) watts per 
channel (both channels driven) from 20 to 
20,000 cps at no greater than 0.34 per cent 
THD (total harmonic distortion). With a 

4 -ohm load the maximum output power per 
channel at the verge of clipping (0.3 per cent 
THD) was 48 watts. It was 38 watts with a 

16 -ohm load. 
The input sensitivities for 60 watts into 

8 ohms were as follows: 
Tuner, tape, spare 158 mv 
Magnetic cartridge 4.2 ,nv 
Magnetic cartridge (high level) 280 my 
Ceramic cartridge 150 my 
Tape head 2.5 mv 
Special 3.2 m v 

Frequency response (at 1 watt) of the sys- 
tem-with the tone controls set to flat-was 
within +1.5db, -0.5db from 5 to 50,000 
cps. The system is extraordinarily quiet-the 
magnetic -input noise level was better than 
70db down. 

The PAT -4's output -1, output -2 and tape - 
output levels are 2 V (rms). The tone con - 

(Continued on page 113) 
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Eleven pairs of input and 
output connectors take 
care of every requirement. 
Note two switched and two 
unswitched AC outlets. Cir- 
cuit includes eight silicon 
translators and two diodes. 
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Want more reasons? 
Read on... 

A future? Electronics is the future. Build your career in a field 
that's growing this fast, and you should grow fast. 

Security? When you're an electronics technician, you have the 
kind of security a man really wants: the knowledge that there 
now are more good jobs in your field than men to fill them. 

Travel? Excitement? Advancement? Yes. Electronics has the 
good things you're looking for ... and maybe even a few more 
that will surprise you. 

Don't forget money. There's money in electronics. You can 
make a good' living. And when it comes right down to it, that's 
what a career is all about. 

What's the catch? 

Just this: nobody can do it for you. You have to want to get into 
electronics. You can't become a highly -paid electronics tech- 
nician by just saying a magic word. 

It takes some work. But we can teach you what you need to know 
-in one of our schools-or at home, by mail. It's probably a lot 
easier and a lot faster than you think. Why not find out? Make 
the first move. Send in the post card . . . and make things 
start happening ! 

119 

DE VRY If1STITUTE OF TECHf1OLOGY 
4141 BELMONT AVE., CHICAGO. ILL. 60641 DEPT. El -1-Z 

BELL E HOWELL SCHOOLS 
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ON YOUR MARKS ... It 
all had a flavor of Jules 

Verne. There were two batches 
of college students-one from 
MIT in Cambridge, Mass. and 
one from Cal Tech in Pasadena 
-and each had designed an elec- 
tric automobile for a transcon- 
tinental race to the other's 
campus. The control panel (dash 
is hardly the word) of the MIT 
entry is at left, mounted in a 

1968 Chevrolet Corvair body 
equipped with a DC motor pow- 
ered by Gulton nicad batteries. 
Cal Tech's design (dubbed a 
Voltwagen by one writer) used 
a Volkswagen bus body with co- 
balt -lead batteries and a similar 
motor. It won on a corrected 
time of 210 hr. 3 min. MIT's 
motor burned out 130 mi. short 
of Pasadena and they had to be 
towed the rest of the way, giving 
them a corrected time with pen- 
alties of 210 hr. 30 min., al- 
though they arrived first on 
elapsed time. 

Electronics in the News 

3-D Color TV? . . . Ever since 
the invention of the hologram 
daydreamers have been trying to 
figure out a laser scanning tech- 
nique that would make possible 
some sort of 3-D TV whose mov- 
ing image could be looked into 
and examined from various 
angles like a holographic image. 
Now Toshiba raises another 
possibility. Their argon and 
krypton lasers like the one shown 
here can emit a variety of fre- 
quencies, with particularly high 
outputs at four points in the 
spectrum-one each in blue, 
green, red and yellow-making 
color separation and color re- 
production theoretically pos- 
sible. Color holograms? Of 
course, says Toshiba. And color 
3-D TV? Well, why not? 
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Highboy ... "You're kidding," 
we said to the Estey publicity 
man when we saw this photo- 
graph. Rut the voice on the other 
end of the phone wasn't kidding. 
"We sell the Magnatone with 
the controls on the top, just like 
it is in the picture." he said. Then 
he went on with something about 
the whole concept being big- 
I.001) watts of power, two 15 -in. 
woofers, two 15 -in. passive radia- 
tors. 12 other speaker elements 
-but we weren't listening. We 
were trying to imagine what sort 
of customer looks down on a 

control panel 8 ft. above the 
floor. Perhaps if Roy Rogers 
stood on Trigger's back . . 

"When we took the picture the 
kids were using the small control 
unit at the right." the publicity 
man offered. as though that ex- 
plained it all. 
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New Kid ... Chips can he made 
out of cards, says Westinghouse 
-not poker chips but semicon- 
ductor chips. To dramatize its 
point Westinghouse printed 100 
transistors on this playing card. 
In production, many types of 
paper, plastic or metal foil stock 
might he used. Why do it that 
way? Well, would you believe 
disposable microcircuits, for ex- 
ample? 
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Hl -Fi Today 
Success Sto, 

By John Milder y 

IF YOU haven't noticed it on your own 
yet, it's time to acknowledge that the 

Japanese have managed to penetrate as far 
in the audio -components business as they 
have in cameras. 

Figures that mean something always are 
hard to come by. (Who was it that classified 
all falsehoods as lies, damn lies and statis- 
tics?) The ones you see most often may be 
weighted pretty heavily on the lo -fi side. But 
I'd be willing to bet that the total component 
and stereo tape -recorder business done by 
Japanese equipment in this country is close 
to the total for American manufacturers. 
That's not counting all the subassemblies 
sold to American manufacturers for use in 
domestic brands of audio gear. Here, par- 
ticularly, it takes thorough research to de- 
termine the extent of Japanese involvement 
in the American market. If a big U.S. com- 
pany like GE or RCA has a radio carrying 
its brand -name made in Japan, the radio 
should say just that somewhere on its case. 
But what American component -maker is 
going to announce: IF strip by Tokyo Rose 
& Co.? 

Well, I'm not inclined to rake up any 
sweeping guff about that cheap Japanese 
stuff. In terms of quality, in fact, the Jap- 
anese have done well-coming close to 
equalling their own standards in photo- 
graphic equipment. For a landmark product 
-one that had the same kind of impact as, 

say, Yashica in the moderate -price camera 
area-I'd have to single out the Sony 250 
tape deck, which broke the market wide 
open. Not only is the 250 a pertinent prod- 
uct-a good -quality deck that sold (gen- 
erally) for less than $150-but the level of 
uniformity was excellent. 

A big help, undoubtedly, was the Ameri- 
can importer of Sony recorders, Superscope. 
It instituted a thorough inspection and re- 
packing program on incoming recorders. 
(Superscope also may have had a hand in 
deciding on the accessory and instruction 
materials-which still show a big lead in 
Sony equipment over the Japanese average.) 

Then, of course, came the spate of ambi- 
tious and high -price Sony components. And, 

at the same time, Kenwood began establish- 
ing an excellent reputation with moderate - 
price and well -thought-out stereo receivers. 
Ironically for some American manufacturers 
who currently are decrying the Japanese in- 
vasion, the Kenwood receivers achieved an 
excellent following with dealers simply by 
working and working well at a time when 
many American transistor products were 
going up in smoke. 

Finally, over the past few months, we've 
seen incredible growth, including the real 
arrival in audio of Panasonic (Sony's far 
bigger rival in Japan), Pioneer, Sansui, Jap- 
anese Victor (Nivico) and others. 

Some interesting things are happening. 
One is that several of the Japanese brands 
are competing in the highest -price category, 
á la Nikon in the camera business. But an 
interesting difference is that new hi-fi entries 
(unlike cameras that have evolved through 
years of marketing experience in this coun- 
try) seem to display a tendency to add extra 
features for their own sake-just to make 
the component different from those that pre- 
ceded it into the marketplace. Electronic 
crossovers (which I discussed in detail in the 
Sept. '68 column) are a case in point. If the 
proliferation of gadgetry takes over from 
quality, reliability and simplicity of opera- 
tion I don't think these manufacturers will 
he doing themselves or the rest of the 
hi-fi industry any good. 

In the meantime, some American manu- 
facturers seem to feel that they arc doomed 
to die in a flood of Japanese equipment. Some 
even have pressured hi-fi magazines not to 
accept advertising from Japanese manufac- 
turers. Now there's a real piece of positive 
thinking for you! 

I can't help wondering, though, how the 
situation would be altered if that huge (and 
well -paid) reservoir of talent presently devot- 
ing itself to military and aero-space elec- 
tronics in this country were to turn its ener- 
gies to the hi-fi field. Japan, lacking those 
industries, can attract a much larger propor- 
tion of its engineers to consumer electronics. 
Maybe that's the key to Japanese suc- 
cess. $ 
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Build Your Own 

Ultrasonic 
lar 

By HERB COHEN 

IT'S after midnight. 
The house is quiet. 

But trouble is lurk- 
ing in the shadows. A 
burglar hiding in the 
shrubbery approaches a 

window and starts to 
open it. He looks care- _ 

fully for switches, wire strung 
across the window sill and light 
beams. Not finding them, he starts to en- 
ter. The instant he sticks his hand inside an alarm 
goes off to alert you of the danger. j 

Inside a store a shoplifter hides during the day. After the store has closed he leaves 
his lair and starts for the jewelry counter. As soon as he moves an alarm goes off 
outside to summon the police. 

In your office a prowler intent on cracking the wall safe looks for the usual light 
beams, switches on the door jamb and wire strung across the room. Not seeing them 
he heads toward the safe. As he moves towards it an alarm goes off. 

What is it that detects the person in each of these situations? It's an invisible spider 
web of silent sound coming from our ultrasonic burglar alarm system and it tills the 
room. Our alarm also can be used as a proximity detector or even a fire alarm. 

The system consists of a transmitter and a receiver. The transmitter sends out an 
ultrasonic sound which fills the room. Waves reflected by the walls. ceiling, floor and ob- 
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Receiver circuit board is 4 x 5 in. To conserve 
space, we mounted resistors on end rather 
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of board: however, as you can see in photo be- 
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are mounted at the top of the main section of the Minibox as In photo at right. 
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jects are picked up by the receiver. Any 
phase or amplitude change in the reflection 
of the wave appears to the receiver as an 
amplitude modulation of the signal. 

The receiver amplifies the signal and then 
demodulates it. A Schmitt trigger shapes the 
demodulated signal and feeds it to a relay 
driver amplifier, which actuates a small reed 
relay. 

The alarm is sensitive enough to detect 
the air turbulence that is caused by fire. Con- 
nect an oscilloscope to the third -amplifier 
output (pin 7) of the IC, and you'll be able 
to see the effect of normal air currents in a 

perfectly quiet room. The receiver can cover 
a 120° arc and is sensitive enougi to pick 
up an intruder at a 20 -ft. distance. 

How the System %Yorks 

The transmitter sends out a 17-kc ultra- 
sonic signal which will saturate a small room. 
The receiver picks up not only the direct sig- 
nal from the transmitter, but the waves that 
are reflected by walls. ceiling and other 
objects in the room. The many waves which 
have traveled different distances, have dif- 
ferent phase relationships at the receiver. The 

Rear view of receiver. Note how circuit board is 
mounted with 1/4 -in. spacers. Transformer and relay 
are installed in top of cabinet away from coil LI. 

receiver's microphone algebraically adds the 
amplitude and phase relationships of all the 
waves and produces a signal which the re- 
ceiver sees as a single reflected wave. 

If an object in the room moves, its re- 
flected wave, as seen by the receiver, will 
change in amplitude and phase. The ampli- 
tude change depends on the position of the 
object in relation to the receiver and trans- 
mitter. The phase change depends on the 
speed of the object and the wavelength of the 
transmitted signal. 

Since the wavelength of a I7-kc signal is 

about 0.8 in. an object moving at several 
feet -per -second toward the receiver, will 
cause phase reversals in its reflected wave at 
a rate of 30 to 50 cps. These phase reversals 
will alternately add to and subtract from the 
total received signal and appear to modulate 
the signal at a low audio rate. 

Crystal mike MICI is tuned to 17 kc by 
L.1 and Cl. Capacitor C2 feeds the input 
signal to the first amplifier of ICI. The 
signal is amplified and the output at pin 3 

goes to sensitivity pot R3. This pot deter- 
mines the level of the signal which is sent 
to the second amplifier input at pin 4. 

The output of the second amplifier is de- 
modulated by D I . It is then filtered by C3. 
which also attenuates the high frequencies 
and noise in the modulation envelope. The 
third amplifier in the integrated circuit is 

used as a straight amplifier for the demodu- 
lated signal. The signal is then fed to the 
Schmitt trigger (Ql, Q2). Capacitors C4 and 
C10 are RF bypass capacitors. Potentiometer 
R 10 is a trigger -level pot for the Schmitt 
trigger. 

The Schmitt trigger, which i> a regenerative 
switch, converts the demodulated signal into 
square waves which feed relay -driver Q3 and 
relay RYI. Relay RYI is a reed relay which 
is used to control an external relay. It has 
a contact rating of 500 ma. An ordinary 
relay mounted in the same cabinet as M IC I 

will, on closing, cause acoustic feedback and 
send the system into oscillation. The reed 
relay's contact closing is almost inaudible. 

The transmitter is a standard emitter - 
coupled oscillator which is powered by a 9-V 
transistor -radio battery. Crystal microphone 
MIC2 is connected across the tank circuit. 
The efficiency of the oscillator and the trans- 
ducer are so high that the battery drain is 

only 1.5 ma. This enables the battery to 
operate the transmitter continuously for one 
week without replacement. 
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Output of IC1 is fed to Schmitt trigger (Q1.Q2) which converts demodulated signal into square waves that 
feed relay -driver transistor Q3. Q3 energizes reed relay AY1 which is used to control an external relay. 

Build Your Own 
Ultrasonic Burglar Alarm 

The transmitter can also he powered from 
the receiver power supply. Connect two 
wires across C 15 and run them to the trans- 
mitter. At the transmitter install a decoupling 
network consisting of a 200 -ohm resistor and 
a 200-µf capacitor. 

Construction 

The receiver was constructed on perfor- 
ated circuit hoard and eyelets were used for 
mounting parts. This method proved much 
cheaper and quicker than using a home- 
brew printed -circuit hoard. 

The CA3035 integrated circuit should he 
mounted in a 10 -pin socket so you don't have 
to solder directly ,to the IC's leads. Tran- 
sistor leads can he pushed through the eyelets 
and soldered. However, do not push the 
transistors flush to the hoard or the eye- 
lets will short to the transistor case. Let the 
transistors sit about t/a in. above the hoard. 

The circuitry layout is not critical, hut 
try to duplicate ours. However, the posi- 
tion of I.I may he a hit touchy. Inductor 1.1 

should he placed well away from the power 
transformer or it will pick up hum. Mount 
the microphones in the cabinets in 13/8 -in. 
dia. punched holes. Epoxy cement can he 
used to hold the mikes in place. The power - 
transformer secondary has a center -tap lead 

which is not used. It should he cut short and 
taped so it will not touch the cabinet. 

Five -lug terminal strips, with center lug 
mounting, were used for the AC terminals 
and the relay connections. The relay itself is 
mounted by its contact leads. This means 
they should not he slack or the relay will 
have a tendency to vibrate when the contacts 
close and cause acoustic feedback. 

Adjustments 

To start with, turn on the receiver but 
disconnect the 9-V battery from the trans- 
mitter. Turn R3 counterclockwise for mini- 
mum sensitivity. Now turn R 10 so that the 
relay closes. Hack off on R 10 so that the relay 

Transmitter is emitter -coupled oscillator whose 
ultrasonic frequency is determined by L2. MIC2 is 
crystal mike. It works well as ultrasonic speaker. 



PARTS LIST 
B1-9 V battery 
Capacitors: 50 V or higher unless otherwise 

indicated 
C1,C17-.01 if, ceramic disc 
C2,C3,C5,C8,C9,C10,C14-.04 pf ceramic disc 
C4-.005 µf ceramic disc 
C6-100 pf, 6-V electrolytic 
C7,C16-5 µf, 6-V electrolytic 
C11-.25 µf ceramic disc 
C12-.002 µf. ceramic disc 
C13,C15-1,000 pf, 10-V electrolytic 
C18-.1 pf ceramic disc 
D1-1N34A diode 
1C1-CÁ3035 integrated circuit (RCA) 
L1.L2-1.5.10 mh adjustable width coil (J. W. 

Miller 6322, Lafayette 34 T 8852) 
MIC1, MIC2-Crystal-microphone cartridge 

(Lafayette 99 T 4509) 
NLI-NE-2 neon lamp and holder 
Q1,Q2,Q3-2N696 transistor 
Q4 -2N2270 transistor 
Resistors: t/= watt, 10%, unless otherwise 

indicated 
R1,R2,R20-100,000 ohms 
R3-2,000 ohm linear -taper potentiometer 

(Mallory Minitrol MTC23L1, Lafayette 33 T 
1645 or equiv.) 

R4,R5-5,600 ohms, 5% 
R6,R1¿,R21-10.000 ohms, 5% R7-680 ohms 
R8,R16-3,000 ohms, 5% R9-62.000 ohms, 5% 
R10-5.000 ohm, linear -taper potentiometer 

(Mallory Minitrol MTC-53L1, Lafayette 
33 T 1647 or equiv.) 

R11-6,800 ohms R.12-5,000 ohms, 5 
R13-330 ohms R15-2,700 ohms 
R17-2,200 ohms, 5% 
R18,R22-1.000 ohms, 5% 
R19,R24-100 ohms R23-510 ohms, 5% 
RV1-SPST (normally -open Contacts) miniature 

(1 in. long x 7/16 in. dia.) reed relay. Coil: 250 
ohms. 40 ma. Aveliable for $4.95 (postage 
included) from Round Hill Associates, Inc.. 325 
Hudson St., New York. N.Y. 

S1-SPST switch 
SRI-SR6-Silicon rectifier: minimum ratings: 750 

ma, 50 PIV 
TI-Filament transformer, secondary 6.3 V 

0.6P 
Misc.-Perforated circuit board, flea clips, 5 x 

2yá x 2r/lin. Minibox, 6 x 5 x 4 -in. Minibox, 
integrated -circuit socket (Cinch -Jones 10 -ICS) 

opens again. The Schmitt trigger is now set 
just below its threshold. If RYI closes 
unpredictably, hack off on RIO a bit until the 
relay is just into its stable oft position. 

Next, connect a scope from pin 5 of ICI 
to ground and slowly turn R3 clockwise to- 
ward maximum. If oscillation breaks out con- 
nect a 200 -ohm resistor across R3. If the 
200 -ohm resistor does not stop the oscilla- 
tion. hack off on R3 until the oscillation 
stops. Now connect the scope to the junction 
of R5/C5 and ground. The transmitter 
should he about 10 ft. from the receiver. Fire 
up the transmitter and observe the pattern 
on the scope. Next, adjust the core of L2 on 
the transmitter until the pitch of the sound 
is beyond the range of your hearing. To our 
ears the frequency was about 17 kc. If the 

Layout of transmitter's parts on 2 x 3 -in. piece 
of perforated board is not critical. Bracket hold- 
ing L2 is made from a piece of scrap aluminum. 

waveform is saturated (flattened at the top 
and bottom) back off on R3 until the wave- 
form is clean. Now adjust Ll for maximum 
signal and hack off on R3 if the signal sat- 
urates. 

A final adjustment should he made with 
the transmitter in its more -or -less perma- 
nent location. If used to detect the opening 
of a door, the transmitter should face the 
door and he about 4 ft. from the receiver. 

The receiver should also face the door. 
and all final adjustments should be made 
from the rear of the receiver, so as not to 
block the mike. Adjust R3 so that the wave- 
form is saturated. Now hack off on R3 until 
the peak -to -peak signal voltage is half the 
saturated voltage. 

[Continued on page I 131 
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Transmitter. Parts placement differs a bit from that 
in pictorial, but it isn't important. Mount board 
in main section of Minibox with 1/4 -in. spacers. 
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The Private War of Color IV 
By VERNON SIMMS 

IN Galveston. Texas. a viewer sees the 
peacock spread a tinted tail. In Osaka, 

n Japanese watches Kabuki in color. Up in 
Saskatchewan. a Canadian sees multihued 
hockey. Though the three viewers live at the 
corners of a global triangle they could swap 
television sets and still receive pictures. Their 
receivers might he Motorola. Marconi or 
Matsushita, thanks to a common set of stand- 
ards for color TV. That's hardly true for the 
rest of the world. 

In an international brouhaha now dragging 
on, some 70 nations arc forsaking the U.S. 
lead in search of a color -TV system that, they 
hope, will he better. Failure of the world to 
adopt a single system wrecks the dream of 
a common (and therefore simple) method 
for live colorcasting via satellite. And it 
might close markets to U.S. equipment. 

I he color controversy boils down to three 
basic systems: American (NTSC). French 
'SECAM) and German (PAL). As our 
chart below shows, the U.S. has won over 
live other nations, the French system about 
30 and the German about 15. "Those allegi- 
ances are far from final because commercial 
colorcasting overseas is in its infancy and 
must he regarded as largely experimental. 

NTSC. The letters identifying the Ameri- 
can system represent National Television 
Systems Committee, the industry group that 
ended this country's battle over color just 
after the Korean War. The NTSC color re- 

ceiver. say economists, is the single most suc- 
cessful electronic product ever to enter the 
American home. 

European engineers also pay tribute. Al- 
though their systems seem like a horse of 
another color, NTSC is universally credited 
with solving most of color's technical prob- 
lems. So a look at French and German color 
systems really begins with their similarities 
to NTSC. (A detailed NTSC explanation ap- 
pears in our series The ABCs of Color TV- 
El. Jan. -Sept. '67.) 

The NTSC system. like the others. exploits 
the principle of breaking down a scene into 
component amounts of red, blue, and green 
light. Separate tubes in the camera derive 
separate red, blue - and green voltages. In the 
receiver's color picture tube the process is 

reversed. Color voltages are converted into 
glowing hues. (Each system can operate on 
the shadowmask tube used in American sets.) 

All systems use the same method to supply 
a compatible signal to B&W receivers. Before 

INTERNATIONAL ALIGNMENTS IN THE COLOR -TV WAR 

NTSC(American) SECAM (French) PAL (German) 

Canada Algeria Gabon Niger Austria 
China (Formosa) Bulgaria Greece Poland Brazil 
Ecuador Cameroon Hungary Portugal Denmark 
Japan Central African Ivory Coast Romania Finland 
U.S.A. Rep. Lebanon Senegal Germany (West) 
Saudi Arabia Colombia Malagasy Rep. Togolese Rep. Iceland 

Congo tBrazzay.l Mali runisia Ireland 
Cuha Mauritania Upper Volta Lichenstein 
Czechoslovakia Monaco USSR Netherlands 
Dahomey Mongolia Yugoslavia New Zealand 
France Norway 

South Africa 
Sweden 
Switzerland 
United Kingdom 

Only a Sew countries I U.S.. Canada, lapan. U.K., Germany, I ranee, for example) are on he air with regular color 
nroadcasts. Russian NIR. standing for initials nt a technical group, is a system derived from SECAM hut differing 
ii some ways from French system. 
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transmission, part of the red, blue and green 
voltages are combined and transmitted as an 
overall brightness signal. This mixture is re- 
ceived by a B&W set as a conventional mono- 
chrome telecast. 

Next, all systems eliminate the color green 
as a separate signal. Since it's already hid- 
den in the brightness signal (red + blue + 
green), the color receiver can trap green by 
performing simple electronic math; red and 
blue are subtracted from the brightness sig- 
nal, leaving green. 

Finally, there's the task of transmitting 
red and blue as separate entities. To keep 
color pure, these hues must neither mix in 
transmission nor interfere with the brightness 
signal. Everyone agrees it must be done with 
a color suhcarrier. This is an additional fre- 

quency (3.58 mc in the U.S.) that can mesh 
with the brightness signal and leave it undis- 
turbed. Riding the suhcarrier, color inter- 
leaves with the brightness signal as neatly as 

upper and lower teeth on a jack-o'-lantern. 
The great debate centers around how 

colors should he modulated onto the subcar- 
rier. The NTSC suhcarrier begins as a steady 
signal on 3.58 mc. How it is modulated by 
red and blue is shown in the diagram below. 
The first quarter of tie suhcarrier cycle-or 
90°-is reserved for the red signal. The sec- 
ond quarter -cycle is occupied by blue. When 
the two modulated carriers are combined, the 
result is a 3.58-mc wave that twists in two 
directions simultaneously (phase and ampli- 
tude). The modulating process produces a 

complex waveform but it can he reduced to 

FILTERS 

LIGHT CAMERA TUBES 

vwf I 

4 

RED 

1 `-,"..."")»I 
I BLUE 

1 

1 A) UN MODULATED 
SUBCARRIER 

SIGNALS 

RED 

R+G+B BRIGHTNESS 
(LUMINANCE) 

.} 

a BLUE 

All color -TV systems begin with the NTSC 
concepts at left. Separate camera tubes gen- 
erate the three color signals. Brightness sig- 
nal combines all three and also provides the 
B&W picture signal. Red and blue signals are 
used to modulate a subcarrier (using differ- 
ent methods in the three systems). Green 
rides the brightness signal and is separated 
and recreated electronically in the receiver. 

TO 

TRANSMITTER 

(B) APPLYING COLORS 

1-4-11.4- RED 

1 

° 90° 

-Í-BLUE 

90° 180° 

NTSC applies color information (below) to 
a 3.58-mc subcarrier (A). Red modulates first 
quarter -cycle, blue the second (B). The result 
is a combination of phase modulation (rep- 
resenting hue) and amplitude modulation 
(representing saturation) of subcarrier IC 

(C) MODULATED 
SJBCARRIER 

t.MPLITUOE 

1 
MODULATED 

ibtk -low -PHASE 

1 i 
tyUNMODULATED 
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The PMvate War of Color IV 
the concept that, for any given instant, the 
shape of the suhcarrier is. determined by the 
two color signals. 

The receiver removes color signals from 
the carrier by reversing the process. A local 
oscillator in the receiver provides an accurate 
carrier -phase reference. As changing color 
shifts the subcarrier, the receiver senses and 
compares these changes in phase and con- 
verts them into color voltages similar to those 
originally generated in the TV camera. 

Red and blue are so intimately woven into 
-and balanced on-the suhcarrier, that 
small phase disturbances cause serious color 
error on the screen. That's the reason for 
color control knobs on NTSC sets. For ex- 
ample, if a red is jostled forward in phase 
it becomes purplish. As this happens it also 
disturbs blue's position on the wave. 

Phase can he shifted by multipath or 
through a poorly matched lead-in wire as 
waves bounce in the wrong direction. But, 
for European use, one of the severest threats 
to an NTSC signal is network operations. As 
in this country, Europe's TV signals are dis- 

3 PICTURE LINES-- I ---RED 

Ur 
/ I 1 III 

1111 
( LINE 1 ) 

SUBCARRIER 

In SECAM system, the color subcarrier is frequency modulated (to resist phase distortion) with red and blue 
taking turns modulating alternate picture lines. This separation reduces mixing of the two color signals. 

SECAM 

BLUE - RED+ 
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RED r-0-7 

NO RED 
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ELECTRONIC 
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Since only one color is present in each line of a sequential -system picture the other color must be sup- 
plied to that line by a delay. Incoming color is fed to both detector and delay which stalls it for the pre- 
cise time it takes to transmit that line, releases it as the other color comes in on the subsequent line. 

TRANSMITTING 
FIRST BLUE 

LINE 

BLUE 

SIGNAL 

DELAY I - 

DELAYED RED SIGNAL 

RED RED 
DETECTOR OUTPUT 

ELECTRONIC 
SWITCH 

A synchronized switching unit distributes the color signals to their appropriate detectors. In the bottom 
drawing, the blue signal is fed directly to the blue detector while red goes from delay to red detector. 
On the following line the switch will reverse, feeding blue from the delay, red from the incoming signal. 

BLUE BLUE 
DETECTOR OUTPUT 
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trihuted through miles of coaxial cable and 
microwave links to local stations before tele- 
casting to home receivers. The European sys- 
tem simply isn't good enough to handle the 
tight phase requirements of NTSC. 

It's estimated that signal errors of 5°- 
more than results from thousands of miles 
of U.S. network links -cause a noticeable 
change in color on the screen. But Europeans 
estimate that, in their network. equipment 
error can mount to nearly 30°. That's the 
problem that is attacked by European color - 
TV techniques. 

SECAM. Meaning Sequence and Memory, 
this is the French answer to NTSC. SECAM 
abandons the idea of transmitting both red 
and blue simultaneously. Red is transmitted 
during one line of picture information, fol- 
lowed by a line of blue, then red and so on 
-a so-called line -sequential system, as op- 
posed to the simultaneous NTSC arrange- 
ment. To apply red and blue to its suhcarrier, 
SECAM uses frequency (not phase) modu- 
lation. FM is resistant to phase changes. 

Since SECAM transmits each color half 
the time (every other line) is must convert 
red and blue to full-time (simultaneous) op- 
eration to decode green from the brightness 
signal. This is done by the memory aspect 
of SECAM. A delay line electronically holds, 
then releases each color to fill in every al- 
ternate line. The overall effect is to double 
red and blue signals in the receiver. 

It also reduces SECAM's color fidelity. In 
sending red and blue alternately the number 
of lines hearing color information is cut in 
half and so is color definition in the vertical 
direction. It's claimed that the image suffers 
little despite repeating color lines because the 
human eye doesn't discern small color differ- 
ences as easily as small brightness differences. 

Aside from the ruggedness of SECAM's 
color signals it has the advantage of dispens- 
ing with color controls knobs found on NTSC 
receivers. 

PAL. The German system's name means 
Phase Alternation Line. Like SECAM, it at- 
tempts to eliminate NTSC's susceptibility to 
phase shifts by a special approach to color 
modulation. F'AL is very close to NTSC- 
green is hidden in the B&W signal during 
transmission, blues and reds are applied to 
a suhcarrier in basic NTSC fashion. The dif- 
ference, however, is an extra twist PAL gives 
to the red signal. Red causes the most visible 
trouble if there is phase error. So, as we'll 

PAL 

-4-SUBCARRIER AFTER 
PHASE SHIFT 

NORMAL 
SUBCARRIER 

PAL is similar to NTSC in applying red and blue to 
the subcarrier. The drawings suppose there is a 

phase distortion to show how PAI will handle it. 
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The phase error shown above would drive red 
toward blue, changing the color on the screen. Note 
how red and blue colqr components are altered. 

RED 

á 

NORMAL COLOR 

ERROR COLOR 

> BLUE 

By reversing phase of red signal in alternate lines, 
PAL system alternates the phase direction of the 
error. Average between the two corrects the color. 
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The Private War of Colar TV 

see, when a phase disturbance strikes red 
the error is reversed to cancel itself out. It's 
reminiscent of negative feedback in hi-fi am- 
plifiers. 

We know that during one picture line of 
an NTSC signal, red and blue occupy a cer- 
tain portion of each cycle on the suhcarrier. 
In a PAL transmission, the red signal is com- 
pletely flipped around by ISO° on the sub - 
carrier for every other picture line. The re- 
ceiver similarly switches its detector circuits 
IfiO° for alternate lines. The net effect is that 
red continuously reverses during transmission 
but ends up as a conventional NTSC signal 
after detection in the receiver. 

Let's say the PAL signal is jostled by a 

phase disturbance that pushes red several de- 
grees farther along the subcarrier. The red 
will appear on the screen incorrectly as a pur- 
plish hue. When the next line down appears 
on the screen the phase disturbance will push 
red in the opposite direction-toward orange. 
That's because red now is being sent in re- 
verse. The same disturbance drives the red 
signal backwards in phase by the same num- 
ber of degrees. So the error produces lines 
that alternate between purplish -red and 
orange -red. To the human eye. though, the 
lines merge and give the illusion of red- 
the true signal. 

Early PAL, in tact, used the eye as the 
mixing device to average the color error. In 
today's sets, signal mixing is done electroni- 
cally before color reaches the screen. It re - 

I Contir+ed on page III] 

HOW THE THREE COLOR RECEIVERS DIFFER 

The major differences between NTSC, SECAM and PAL occur in the color decoding circuits. Shaded areas 
are similar in all of the three systems. (Audio is similar hut some countries use AM rather than FM signal.) 
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$10 Beam Antenna for 10 Meters 
By RONALD LUMACHI AFTER several 
WB2CQM years in the dol- 

drums, 10 meters 
now is buzzing with activity. One sure 
way to get in on the action is to use a sky - 
hook which is tuned to the center of things 
.01d has some gain to hoot. 

\ dipole, the mainstay of antennas he - 
cause of its simplicity and low cost, might 
he the first antenna you'd think of stringing 
up. However. it has only a moderate amount 
of directivity and has no gain (it is the refer- 
ence on which the gain of other antennas 
is based). A two- or three -element array 
c' cited by a dipole and rotated is a better 
choice. 

inch an antenna is our three -clement I0 - 
meter beam ( Yagi 1. Costing' about S 10. its 
gain is 5 to (idh and spurious -signal rejection 
at sides and rear is about 10dh and 35dh. 
respectively. 

I'he Driven Dipole. Our beam consists of 
driven -dipole. reflector and director elements. 
The key to success of any antenna system is 

the means by which RE is transferred from 
the transmitter (and transmission line) to 

the antenna land free space) with a mini- 
mum of loss. The matching technique used 
in our array results in the transfer of almost 
all of the power. 

Construction. Prepare an 8 -ft. 5'/2 -in. 
length of RG8/U coax (if your input power 
is less than 400 watts, von can use RG58/ U 
coax) in the following manner: At the center 
(4 ft. 234 in.) carefully cut through the outer 
jacket with a sharp knife. tsfake additional 
cuts in the jacket 31/2 in. each side of the 
center. Be careful making these cuts because 
the hraided shield must not be cut. Peel away 
the jacket to expose the shield. 

.\t the center of the coax, carefully cut 
through the shield with a scissors. Be sure 
you don't cut the dielectric. Unhraid the 
shield from the center toward the sides. twist 
the shield and tin it. Cut off about 1 in. of 
each length of shield and install solder lugs 
on each end as shown in Fig. 2. 

.\t each end of the coax, remove 1,2 in. of 
the jacket. peel hack the shield and cut off 
about '4 in. of the dielectric. Do not cut 
the inner conductor short. 

Twist the shield around the center con - 
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Fig. 1-Dimensions of 
10 -meter beam. Main 
section of reflector, driv- 
en element and director 
are 12 -ft. lengths of 11/4 - 

in. o.d. aluminum tub- 
ing. Lengths of Ve -in. 
o.d. tubing are fitted In 
ends to extend elements 
to lengths indicated. Re- 
flector and director are 
one piece. Driven ele- 
ment is two pieces 
joined with wood sup- 
port as shown in Fig. 3. 

Tr 
T r 

17 12 

REFLECTOR 

5'7 

L 

: J 
DRIVEN ELEMENT 

8'S 

DIRECTOR 
- . 159 

8'5" 

OUTER DIELECTRIC AND CENTER 
JACKET CONDUCTOR INTACT 

SOLDER BRAID 
TO CENTER 
CONDUCTOR. 
TAPE END. 
(BOTH SIDES) - 7" - 

TIN TWISTED 
COPPER BRAID 

-1/4 SOLDER LUGS 

Fig. 2-Remove 7 -in. of outer jacket from center 
of 8 -ft. 51/2 -in. length of coax. Cut braid at cen- 
ter, twist, tin and attach solder lugs. Don't cut 
into dielectric. At each end solder braid to cen- 
ter conductor then cover ends with tape. Take 
prepared wire and slip It into elliptical holes in 
driven element as shown at right. Signal is in- 
ductively coupled from the coax to the tubing. 

$10 Beam Antenna 
ductor and apply a generous amount of 
solder to insure a good electrical connection. 
Tape the ends carefully so no wire is exposed. 
Set the coax aside; it will be installed later. 

The three antenna elements are each made 
from 12 -ft. lengths of 1-in.-dia. aluminum 
tubing which are extended to the dimensions 
in Fig. 1 with short telescoped lengths of 
7/8-in.-dia. tubing. Make the measurements 
between the elements from the center of the 
tubing to insure both electrical and mechani- 
cal balance. The dimensions will resonate the 

r 

MATERIALS 
1 -10 -ft. TV mast; 1%in. o.d., 18 -gauge steel 

3 -12 -ft. lengths 1 -in. o.d. aluminum tubing, 
0,058 -in. wall thickness 

11/2 -12 -ft. lengths r/ein. o.d. aluminum 
tubing, 0.058 -in. wall thickness 

9 -ft. length RG8/U or RG58/U coax (see text) 
7-mast clamps (Lafayette 18 T 0195) 
2-solder lugs 
41/2 x 9 x 1/2 -in. thick exterior -grade plywood 
12-No. 6 x 1/2 -in. self -tapping screws 
12 -in, length 1% -in. wood dowel 
2 -1 -in. -high cone insulators (Lafayette 

33 T 3213 or equiv.) 
2-No. 6 x 1% -in. screws, nuts, lockwashers 
2-1 %-In.dia. stainless -steel hose clamps 
Available for $2 per 12 -ft. length (freight 
charges collect) from Gotham Antenna, 1805 
Purdy Ave., Miami Beach, Fla. 33139 
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I/4"D. HOLES 7/8"D. 

Fig. 3-Driven-element insulator is made from an 
8 -in. length of I1 -in.-dia. wood dowel. Machine 
screws hold each element on %-in. dia. ends. 

antenna around 28.6 mc. depending on your 
installation. 

When installing the end pieces, insert 
about 4 to 5 in. of 714 -in. tubing in the I -in. 
tubing for added strength. On the director 
and reflector elements drill a small hole 
through both sections and secure the exten- 
sions with stainless -steel self -tapping screws. 

At each end of the 12 -ft. driven element, 
cut several 11/4 -in. lengthwise slits. Place 
hose clamps over the ends (Fig. 5, center), 
adjust to the dimensions in Fig. 2 and tighten 
the clamps. Seven -eighths of an in. each side 
of the center of the driven element. reflector 
and director elements. drill a IA -in. hole for 
the U-shaped mast clamp. The reflector and 
director elements are attached to the boom 
using the clamp arrangement shown in Fig. 
5 (right). 

Cut the driven element exactly in half. To 
insulate the two halves of the driven element 
from the mast, it is necessary to make a com- 
bination insulator and support. If a lathe is 

J 

-t r 

Fig. 4-The boom/mast mount is made from a 41 

x 9 x %-in. thick piece of exterior -grade plywood. 
Boom is attached on one side, mast on the other. 

available, turn down the ends of an 8 -in. -long 
x 11/4 -in. dia. wood dowel to the dimensions 
in Fig. 4. Drill 1/4 -in. holes in the wood sup- 
port for the mast clamp. 

Six in. from the inside ends of the driven 
elements, drill a 4s -in. hole through one wall 
of the tubing. Elongate the opening along 
the tubing longth by manipulating the drill 
to accept the coax as shown in the photo in 
Fig. 2. File smooth the edges of the holes. 
Drill No. 6 holes through the tubing and 
dowel and mount the two porcelain insu- 
lators as shown in Fig. 2. 

A standard 10 -ft. steel TV mast is ideal 
for the boom and is readily available. The 
mast/boom support is made from a 41/2 x 9 
x 1/2 -in. thick piece of exterior -grade ply- 
wood as shown in Fig. 4. Spray the wood 
with a paint or preservative to prevent 
weathering. 

Assemble the beam on the ground being 
careful that all elements are parallel. Tighten 

[Continued on page 1191 

Fig. 5-Use self -tapping screws (left) to attach extensions to director and reflector elements. Hose clamps 
(center) permit driven element's ends to be adjusted easily. Reflector's and director's boom clamp (right). 

January. 1969 



PROVIDING adequate radio coverage in 
the Arctic presents broadcasting with 

one of its toughest technical challenges. 
Proximity to the earth's magnetic pole means 
BCB signals don't travel far because of in- 
creased absorption, while short-wave trans- 
missions are unreliable. And these problems 
are considerably more acute during periods 
of high sunspot activity, such as we nos.; 

have. 
Except for a few of the larger centers. such 

as Aklavik (CHAK, 860 kc), Whitehorse 
(CFYK. 1340 kc) and the U.S. Air Force 
base at Thule, Greenland (AFRTS. 1425 kc. 
which has been logged by U.S. DXers) the 
North American Arctic is served only by 

CBC transmissions from Sackville, New 
Brunswick. But even this service may be cut - 

tailed by the Canadian government. 
Efforts by local citizens to obtain licenses 

for broadcast stations have not been suc- 
cessful up to now. A group at Baker Lake 
began negotiations with Ottawa in June '66 
and still is without a station. The result is that 
several unlicensed stations sprang up, the 
best known being Inuit Neepingit (Voice of 
the Eskimo) at Pond Inlet, Baffin Island. It 
operated in the 75 -meter amateur band 
nightly at 1900-2300 EST on 3750 kc with 
100 watts. 

Until recently these operations had been 
tolerated by the government as long as they 
didn't cause interference to regular com- 
munications. But then Arctic broadcasting 
became a national issue in Canada and Inuit 
Neepingit was ordered off the air. It took 
intervention of a member of Parliament 
( Robert Orange of the Northwest Terri- 
tories) before the CBC loaned IN a 20 -watt 
BCI3 transmitter and it was granted a pilot - 
project license. a ticket issued by the Dept. 
of 1 ransport for experimental work. 

For its size and nature, IN boasts a pretty 
fair compliment of equipment, including a 

communications receiver, two tape recorders 
(for rebroadcast of the CBC's Northern 
Service when conditions permit), a library 
consisting of 4,000 records and tapes and 
even a si.andby transmitter (now banned). 
Although using 100 watts, the station served 
an area bounded by Thule and Alert on the 
North and well into the Northwest Terri- 
tories to the Southwest. 

Similar irregular stations reportedly had 
sprung up at Cape Dorset, Clyde and Pang- 
nirtung, which are more or less within the 
area formerly covered by Inuit Neepingit. 

DXing the Top 
of the 
World 
By ALEX BOWER 

El's GUIDE TO ARCTIC 
BROADCASTING 

FREQUENCY (kc) STATION 

155 I romso, Norwas 
209 R. Iceland 
380 Archangel, U.S.S.R 

656 Murmansk, U.S.S.R. 

660 KFAR, Fairbanks, Alaska 

790 KFRB, I airbanks, Alaska 

860 CHA:, Aklavik, Northwest 
Territories (Canada. 

1425 AFRTS, Thule, Greenland 
5980 Greenland 

11735 Tromso, Norway 

1 hese still might make an occasional ap- 
pearance on 75 meters. 

In Alaska. the one bright spot is Fairbanks. 
Here, just below the Arctic Circle. several 
BCI3 stations operate, including KFAR (660 
kc) and KFRB (790 kc). The only Alaskan 
13C3 stations within the Arctic Circle are 
flee -power AFRTS transmitters at Cape Lis - 
borne, Kotzebue and Fort Yukon that pro- 
vide only local coverage of the bases them- 
selves. Programs are supplied both by tape 
and, ionospheric conditions permitting, from 
off -the -air pickups of AFRTS SW transmis- 
sions over VOA facilities in California. 
Southern Alaska, of course, is well supplied 
with BCB stations-none, however, broad- 
casting in either Eskimo or Indian. 

European countries boast good Arctic 
broadcast services, largely because their 
population centers are somewhat farther 
North ( Moscow and Kodiak. Alaska, for ex- 
ample. are at approximately the same lati- 
tude). One of the most interesting is the 
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Russian station at Archangel with 50 kw on 
380 kc. That's right-long-wave territory. 
I.iequencies below about 400 ke are not im- 
paired by ionospheric disturbances: in tact. 
these disturbances sometimes increase the 
station's coverage. During the current period 
of high sunspot activity it will he interesting 
to see whether this low -frequency Arctic 
station can he logged by Dhers larthet south 
in North America. But you'll ha\e to tight 
your way through heavy beacon interference. 

The Soviets also operate a 150 -kw trans- 
mitter at Murmansk on 656 kc. This is the 
most powerful broadcast outlet within the 
Arctic Circle. 

R. Norway's station- at Tromso runs a 

I0 -kw transmitter on 155 kc (I)Xers will 
have to light oil OR M from an L. \A station 
at Brasov. Rumania) plus an SW relay on 
11735 kc. When Tromso is not on the fre- 
quency, however. R. Norway operates one 
of its Oslo transmitters there, presenting an- 
other rough DX challenge 

OC. 

Just below the Arctic Circle, we find Ice- 
land's two LW broadcast outlets on 209 ke. 
R. Iceland gave up the SW battle a couple 
of years hack but (,ieenland Radio hangs 
onto two SW outlets- One occasionally t, 
logged in the U.S. on 5980 kc. early eve- 
nings EST. Also operating in Greenland and 
Iceland are government -owned 13CR net- 
works. 

Ir the Asian Arctic the Soviets have a 

network of strategically placed I \\' broad- 
cast stations stretching across north -central 
Siberia ( see The Forgotten \' orld of LW 

Broadcasting, Nov. '67 El). The CRC has 

attempted a similar approach. but using 5(i. 

kw BCB outlets much farther south. It's 
doubtful how often (if ever) they reach the 
Arctic Circle. Aeronautical weather beacons 
running 50 kw or less (usually much less' 
regularly achieve ranges up to 400 mt.. on 
the other hand. So if real Arctic communi- 
cations are to be achieved the Soviet system 
pres.ntly looks likes the hest yet.- V 
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How to Hi -Fi a PlayTape 
By VICTOR KELL FIRST it was the transistor radio that teeny -hoppers 

used to assault our ears. They drove us absolutely mad 
in buses, at the beach and even in the flicks. Now they have an even worse 
weapon, a battery -operated tape player-the PlayTape-which plays the same 
tune over and over and over and over. Since you won't be able to fight it, you 
may as well join it because some of the tape cartridges contain music suitable 
even for squares. 

Fact is. PlayTape cartridges and players do have a small amount of inherent 
fidelity. Just a slight modification to the player will let you play cartridges 
through your hi-fi system. You aren't going to hear wide -range sound but you'll 
he able to enjoy some of the teen set's better cartridges more than you would 
from the player alone. 

Since most PlayTape models (ours is a 1320) use the same basic amplifier. 
the modifications are more or less universal and consist of replacing the existing 
earphone (external -speaker) jack with a phono jack. All players except one 
have the built-in earphone jack. If you have the model without the jack, you 
simply install a phono jack on the hack cover, then follow our wiring procedure. 

Remove all the battery -compartment cover screws, the cover and' the bat- 
teries. Then remove the front -panel knobs and the screws which hold the tape 
transport to the front panel. The entire transport, to which the amplifier is 
attached, comes out in one piece. 

You'll find the earphone jack installed in one of two ways: it will he part 
of the amplifier assembly with both the front and the hack of the jack on the 
hack of the tape transport or it will pass through the transport with the terminal 
side of the jack on the front of the transport. If the jack passes through the 
transport the wire you add, which goes from the amplifier to the jack, will have 
to pass through the plastic transport frame. If this is the case, drill a Vs- or 3/ I6- 
in.-dia. hole through the transport near the volume control. 

Note that the earphone jack is the normal -through type (when the earphone 
plug is inserted the speaker is disconnected). Carefully trace the wires to the 
jack. You'll see there are two leads connected to the jack's frame terminal: one 
lead comes from the amplifier (ground) and the other goes to the speaker. 
Unsolder the leads, connect them together and cover them with tape. 
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The output signal to your hi-fi system is taken Phone jack is connected by shielded cable to vol - 
from a phono jack which you install in place of ume control. There's a signal -dropping resistor 
original miniature phono/external-speaker jack. between control's hot lug and the cable's hot lead. 

How to Hi -Fi a PlayTape 
The other lead goes from the speaker to 

the tip lug. Another lead to the normal - 
through lug comes from the amplifier. Un- 
solder these two leads, connect them to- 
gether and cover them with tape. Remove 
the headphone jack and install a phono jack. 

(If your PlayTape didn't have an earphone 
jack and you installed a phono jack pick up 
the wiring from this point.) 

If the phono jack's terminals are on the 
same side of the transport as the volume -con- 
trol terminals connect a thin shielded wire 
between the jack and volume control. 

Connect the shielded wire to the jack first. 
then quickly solder the shield to the volume 
control's ground lug. Solder R I to the volume 
control's hot lug and connect the shielded 
wire's hot lead to the resistor's free end. 

The value of R I will depend on the tape - 
head input load resistor in your amplifier. If 
the resistor is less than 50,000 ohms, R I 

should be 250,000 ohms. If the resistor is 

50,000 to 250,000 ohms, RI should he 500,- 
000 ohms. If the resistor is greater than 
250,000 ohms, R I should he I megohm. If 
you are not certain of the amplifier's tape - 
input load resistor try a 500,000 ohm re- 
sistor for R I. If the amplifier overloads when 
using the PlayTape, change R I to I megohm. 

If your amplifier is not equipped with a 

tape -head input the PlayTape may he con- 
nected to the magnetic phono input, in which 
case R I should he 250,000 ohms. 

After the shielded wire is installed re- 
assemble the PlayTape. 

HEAD (S) 

PREAMP 

ORIGINAL PLAYTAPE CIRCUIT SPAR. 

MODIFIED CIRCUIT 

PlayTape wiring before and after. Signal 
to hi -ti system is taken from hot side of 
volume control and fed to added jack 11. 

PlayTape tape player should be connected to your 
hi -ii system's amplifier with a standard phono- 
plug patch cord. Plate covers battery compartment. 
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C-Construction Project 
F-Feature Article 
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Page number follows the date. 

AMATEUR RADIO 

Antennas: 
Ground -Plane, 6 -Bit 
Tuner, Compact Antenna 
Tuner for Vertical 

Antennas 
Award for Hams & SWLs, 

25 Major Cities 
Clipper: The Modumax 
Converter, 6 & 10 

CPO, Buffered 
CW Monitor, Wireless 
Ham Station, Lunchbox 
Incentive Licensing is Back! 
Mike Preamp, A UniFET? 
Transmitters: 

Bare -Essentials 
Transmitter 

40 and 80, 20 Watts for 
2 Meters, 2 Tubes for 

VOX, The FET 

CB License-The First Time, 
How to Get A! Buckwalter (F) Mar. ....75 CBinq Canadian Style Levesque (F) Sept. ..82 Clipper: The Modumax Friedman (C) May ....71 Doubly -Sure Light for CB Ritchie (C) Nov. ...84 Installation Guide, Roof - 
to -Basement CB Glenn (C) Sept. ..99 Jamboree Swing, Making 
Your CB Levesque (F) Nov. ...91 Mike Preamp, A UniFET? Mann (C) Mar. ....57 Nightmare in Indiana, CB Brown (F) Jan. ....46 Receiver, Pocket CB Buckwalter (C)May ...82 State of the CB Art, The Daniels (TP May ....75 Transmitter, Junior am Ritchie (C) May ...86 VOX. The FET Powell (C) May ...61 Walkie -Talkies: 
Rocky Road to 50 mc, 

Walkie -Talkies' Long (F) Jan. ..102 Those Cheapie Walkie - 
Talkies Garrett (F) Jan. 73 

KIT REPORTS 
Maziarz (C) ..106 
Richards (C) ....49 Guitar Amp, Junior (Heathkit J K-37) 

Ignition System, Capactive Discharge Alexander (C) Nov. . 94 (Knight -Kit KG -372) 
Power Pack, Two Way (Knight -Kit KG -666) 

(F) Jan. ....63 Receiver, Extended Coverage (Ameco R-5) Friedman (C) May ....71 RF Generator With Calinrated Output Green, Chas. (C) July ....71 (Knight -Kit KG -686) 
Daniels (C) Nov. ...40 Stereo Receiver, A First Rate 
Friedman (C) July ....93 (Heathkit AR -I5) 
Buckwalter (C) Jan. ...57 Stereo FM Tuner, Budget (Eico Cortina 3200) Bliss (F) Jan. ....82 Stereo Tuner, FET (Scott LT -I I2B) Mann (C) Mar. ...57 Transceiver for Novices, A (Heathkit HW-16) 

White 
White 
Green, 

Charles 
Powell 

Jan. 
May 

(C) Mar. ...29 
(C) Sept. .42 

(C) Mar. ....87 
(C) May 61 

AUDIO, STEREO & HI-FI 

FM Radio, Automatic 
Mike Preamp, A UniFET? 
Power Hoax, How to Cope 

With the 
Preamp, Phono/Tape 
Records: 

Care, The ABCs of 
Record 

How Long Do Stereo 
Records Last? 

Speakers: 
Extensions Division, 

Hi -Fi How -To 
Mini Mini Speaker 
Shoebox Speaker, A Real 
Super Super Thin Speaker 

Stereo Balancer, Super 
Stereo Control Center, 

Bedroom 
Stereo FM, Who Goofed 

on? 
Tope Recording: 

AM -FM Cartridges for 
Tape Players 

Bootleg Tapes, The Boom 
in 

Dust -Cover for Tape 
Recorder 

Tape Cartridge, 
Continuous Play 

Tapes, El Tests the 
Popular Audio 

Tape Player in Your Car, 
How to Install a 

Tape Player to Your 
Phono, How to Hook a 

Green, Chas. (C) July ....87 
Mann (C) Mar. ...57 

Locke (TP) Mar. ....41 
Ritchie (C) July ..38 

Angus (TP) Mar. .. 82 

Swathmore (TP) Sept. 70 

Buckwalter 
Kolbe 
Capotosto 
Capotosto 
Glenn 

Salm 

Roberts 

Angus 

Ca potosto 

Karmin 

Angus 

Capotosto 

Davidson 

CITIZENS BAND 

Sand Scanner, CB 
Beam for CB, Mobile 
CB: A Reappraisal 

Kolbe 
Morris 
Levesque 

(TP) 
(C) 
(C) 
(C) 
(C) 

(C) 

(F) 

(F) 

(F) 

(C) 

(C) 

(F) 

(C) 

(C) 

Nov. 
May 
Nov. 
Mar. 
May 

Jan. 

Sept. 

Jan. 

Sept. 

Sept. 

Nov. 

Jan. 

Mar. 

Nov. 

.. 29 
.71 

...56 

..67 

63 

SE 2VICING 

Calibrator for Your Scope's 
Sweep 

Career at the Service Ben.:h 
for You, A7 

Efectrolytics: Coping With 
TV's No. 2 Bad Guy, 

Gyp the TV Repairman, 
How to 

Millivoltmeter, An FET 
Printed -Circuit Servicing 

Made Easy 
Servicing, How To Make 

Money in Part -Time 
Transformers, A Handy 

Guide to Unmarked 
VTVM, Pocket 

Sept. ..93 

Nov. ....51 
May ....47 
Sept. ..72 

Mar. ..107 

Sept. ..38 
July ...44 
Jan. ...84 
July 77 

Green, Clare (C) Nov. ....88 

Margolis (F) Jan. ....87 

Margolis (TP) Sept. ..67 

Margolis (F) July ....41 
Henry (C) Sept. ..73 

Ritchie (TP) Mar. ....93 

O'Donnel (F) Nov. ...67 

Buckwalter (TP) July ....56 
Green, Clare (C) July .29 

SHORT-WAVE LISTENING 

Antennas: 
Ground Plane, 6 -Bit 
Multi -Dipole SWL 

Antenna 
Apollo, The Latest on 

DXinq 
Award for Hams & SWLs, 

..62 25 Major Cities 
Eavesdropping on Big 

.89 Brother 
Folk Music, DXIng 

..32 Great Cities, How to 
Log 25 

.101 Language Via Short Wave, 
Learn A 

..93 5-Niner, The FET 
Time Standard, Portable 

2 -Faced Clock, Would Yeu 
109 Believe? 

Utilities, DXinq the Sunspot 

(C) July ..64 
(C) May ..92 
(F) May 69 Flasher. Auto 

Malian 

Malian 

Kneitel 
Bower 

Bower 

Cookfair 
Kell 
Green, 

Charles 

Lincoln 
Bower 

(C) Jan. ..106 

(C) Sept. 86 

(F) Jan. ..104 

(F) Jan. .. 63 

(F) Jan. ....90 
(F) July ....32 

(F) Mar. ...68 

(F) Jan. ...33 
(C May ...A7 

(C) Nov. ....45 

(S) Nov. ..108 
(F) Nov. 32 

CSPEtIAI ,,0nSTRiCTi3Ol 

Bug, Build Your Own Henry 
Effenberger 

Jan. ...29 
Nov. ...75 
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Sensitive O'Donnel May ...30 
Military Planes, Eavesdrop 

on Green, Charles Jan. ....41 
Musical Instruments: 

Fuu Box for Swingers Friedman July ....83 
Glidophone, The Maynard Mar. ....38 
Rhythm Section You Can 

Build A Maynard Nov. ....57 
Theremin, Wide -Range Walker May ....38 

PA, Portable Daniels Sept. ..57 
Spiel Stopper Kell Mar. ....44 
Strobescope, Pinch -Penny Turner Jan. ....70 
Switch, Sonic Ritchie Sept. ..47 
Test Equipment: 

Calibrator for Your 
Scope's Sweep Green, Clare Nov. ....88 

Millivoltmeter, An FET Henry Sept. ..73 
VTVM, Pocket Green, Clare July ....29 

Time Standard, Portable Green, Charles Nov. ....45 
2 -Faced Clock, Would You 

Believe? Lincoln Nov. ..108 

SPECIAL FEATURE ARTICLES 

Battery, Instant 
Bootleg Tapes, The Boom in Angus 
Careers: 

Career at the Service 
Bench for You, A? Margolis 

Career In Airline 
Electronics, How About 
a High -Flying Surpin 

Historical: 
Radio 1212, The Short 

Treacherous Life of Althouse 
Sayville, The Secret of Angus 
WBBH, The Station With 

Everything-Except a 
License Kneitel 

Radio Americas, El Visits Kneitel 
Telephone Answerer, 

Low -Cost Blechman 
TV -Tower Crisis, New York's 
Uncle Tom's Cabin, A 

Peek in Janes 
Voicing for Wind 

Instruments, Electronic Surpin 
Walkie -Talkies, Those 

Cheapie Garrett 
Weather Forecasting, What 

Have Satellites Done 
For? Locke 

THEORY & PRACTICE 

Bugged Pigeon, The Case 
of the 

Diodes, What's New in? 
Extensions (speaker) 

Division, Hi -Fi How -To 
Language via Short Wave, 

Learn a 

Power Hoax, How to Cope 
With the 

Printed-Cricuit Servicing 
Made Easy 

Protect Electronic Gear in 
Your Car, How to Joseph 

Record Care, The ABCs of Angus 
Tapes, El Tests the Popular 

Audio 
Tape Player in Your Car, 

How to Install a 
Tape Player to Your Phono, 

How to Hook a 
Transistor Experiments, 

10 Really Basic 
SIA-Tiniest Antenna or 

Biggest Bust 
Transformers, A Handy 

Guide to Unmarked 

Hill 
Buckwalter 

Buckwalter 

Cookfair 

Locke 

Ritchie 

Angus 

Ca potosto 

Davidson 

Buckwalter 

Walker 

Buckwalter 

Sept... 40 
Sept. .89 

Jan. ....87 

July ....69 

Sept. ..95 
Nov. ....41 

Nov. ....82 
July ....45 

Sept. ..94 
Mar. ....32 

Mar. ....91 

Jan. ....38 

Jan. ....73 

July ..102 

Nov. ....38 
Sept. ..29 

Nov. ....70 

Jan. ....33 

Mar. ....41 

Mar. ....93 

Mar. ..103 
Mar. ....82 

Jan. ,....93 

Mar. ....49 

Nov. ..109 

Mar. ....62 

Mar. ....59 

July ....56 
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OH in a corner of a TV set is a tube which has 
to be lulled for checking. You reach in, grab it 
and let out a howl because it is as hot as lava. 
Insteac of searing your fingers again, make a 
tube puller by attacking a rubber furniture tip 
to a dowel. A 5/s -in. tip fits miniature tubes. 

tl ,- ,^ -5 G'__.11 Y 

_ . ,e..- 

Storing and locating small parts when building a 
kit wastes valuable time. The problem can be 
solved by using a drawe--size cosmetics tray. Such 
trays have small compartments, which are ideal 
for hardware, small parts. resistors and capaci- 
tors as well as chassis sections and subassemblies. 
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"Get more 
education 
or 
get out of 
electronics 
...thafs my advice" 

v 
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Ask any man who really knows the electronics industry. 

Opportunities are few for men without advanced tech- 
nical education. If you stay on that level, you'll never 
make much money. And you'll be among the first to 
go in a layoff. 

But, if you supplement your experience with more 
education in electronics, you can become a specialist. 
You'll enjoy good income and excellent security. You 
won't have to worry about automation or advances in 
technology putting you out of a job. 

How can you get the additional education you must 
have to protect your future-and the future of those 
who depend on you? Going back to school isn't easy 
for a man with a job and famoly obligations. 

CREI Home Study Programs offer you a practical way 
to get more education without going back to school. 
You study at home, at your own pace, on your own 
schedule. And you study with the assurance that what 
you learn can be applied on the job immediately to 
make you worth more money to your employer. 

You're eligible for a CREI Program if you work in elec- 
tronics and have a high school education, Our FREE 
book gives complete information. Airmail postpaid 
card for your copy. If card is detached, use coupon 
below or write: CREI, Dept. 1701H, 3224 Sixteenth 
Street, N.W.. Washington, D.C. 20010. 

r- 

CREI, Home Study Division 
McGraw-Hill Book Company 
Dept. 1701H, 3224 Sixteenth Street, N.W. 
Washington, D.C. 20010 

Please send me FREE book desc.ibing CREI Programs. I am 
employed in electronics and have a high school education. 

NAME_ _ _ 

ADDRESS_ _ _- _ _ _ 

CITY _ __-STATE 

EMPLOYED BY _ 

AGE 

ZIP CODE 

TYPE OF PRESENT WORK _ _ ,, G.I. BILL 
I am interested in C] Electronic Engineering Technology 

G Space Electronics O Nuclear Engineering Technology 
Industrial Electronics for Automation 

Computer Systems Technology 

J 
APPROVED FOR TRAINING UNDER NEW G.I. BILL 

/anuary, 1969 :07 



The Listener 
By C. M. Stanbury II 

NEVER has any Communist SWBC sta- 
tion enjoyed such a large and sympa- 

thetic audience as did R. Prague during the 
'two months preceding Russia's invasion of 
Czechoslovakia. And all the while RP kept 
making it clear that its government still was 
a full-fledged Marxist state. 

SWLs who listened carefully to RP's North 
American service got a pretty good clue to 
Moscow's invasion motives. It repeatedly 
stressed that Czechoslovakia was being sup- 
ported by Yugoslavia and Rumania. As those 
who listen to R. Bucharest know, Rumania 
has given some indications of leaning toward 
Peking (though certainly not as much as 

Albania) while Yugoslavia's R. Belgrade is 
at the liberal end of the red spectrum. The 
only thing Czechoslovakia's two major allies 
had in common, besides Marxism, was a 

nagging desire to cut Russia down to size. 
During those first few days after the take- 

over, several anti-Soviet Czech underground 
radio and TV stations were reported on the 
air. It seems likely that some may continue 
on clandestine radio from outside Czecho- 
slovakia. 

On July 31, R. Prague made a statement 
that also may affect the clandestine radio 

El'S SHORT-WAVE GUIDE TO 
THE NEW MARXISM 

FREQ. 
(kc) 

STATION TIME (EST) 

7345 R. Prague 2000-2055, 2230-2325 

8330' R. Portugal Livre 1700 

9540 R. Prague 2000-2055, 2230-2325 

9570 R. Bucharest 2030-2130, 2200-2230, 

2330-2400 

9620 R. Belgrade 1700-1715 

11810 R. Bucharest 2030-2130, 2200-2230, 

2330-2400 

11990 R. Prague 2000-2055, 2230-2325 

15240 R. Belgrade 1030-1100 

15380 R. Bucharest 2030-2130, 2200-2230, 

2330-2400 

15448 R. Prague 0900-0955 (Sun. only) 
17700 R. Espana 

Independiente 080(1 

17840 R. Prague 0800-0955 (Sun. only) 

FREQUENCY VARIES 

Czechmate 
picture. On that transmission R. Prague 
claimed the support of both the Spanish and 
Portuguese Communist parties. Each of 
these groups supposedly operates a clandes- 
tine SWBC outlet-R. Espana Independiente 
and R. Portugal Livre, respectively. While 
REI has Been credited with a Prague mailing 
address (from which, as far we we know, 
no one ever has received a QSL) it appears 
that at least one and probably all of their 
transmitters are in the USSR. Assuming that 
R. Prague's claim was true, will REI be look- 
ing for new transmitters? Or will there be 
two competing REIs? Similar considerations 
also may apply to RPL. 

As this is being written, it remains to he 
seen how R. Prague will reflect the Moscow 
settlement-and whether it will manage. 
once again, to establish an independent 
identity. It also remains to be seen how R. 
Bucharest will respond to increasing pressure 
from the Soviets. So keep an ear on the sta- 
tions in our Guide. All transmissions listed 
are in English except those of REI and RPL. 

Name the Station ... At 0100, Wolfman 
Jack-self-proclaimed king of underground 
music in Southern California-signs off. Jack 
really doesn't play underground music, just 
good down-to-earth rhythm & blues. But 
the Wolfman himself certainly is pretty tar 
out. 

Next comes an evangelist (who, we as- 

sume, is not one of the Wolfman's disciples) 
proclaiming that our United States is the 
chosen nation. that Anglo-Saxons are espe- 
cially blessed and that Russia will attack the 
United States (because his Bible tells him so). 

What station are we listening to? One of 
those powerful Mexican border outlets that 
dominate the MW scene from time to time, 
right? Wrong! This is international SW's 
newest voice-HISD, R. Quisqueya Inter- 
national, 6090 and 9505 kc, Santo Domingo, 
Dominican Republic. 

For many years, similar formats have kept 
roughly half a dozen XE BCB multi-kilowat- 
ters rich and famous. But will such material 
really attract listeners on 31 and 49 meters? 
The answer to that one may be a surprise. 

¡Continued on page 1131 
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Super -Mini Speaker 

Continued from page 75 

r 

1/4" MASONITE 
1-7/8 SQUARE 

i 
1" DOWEL 

-1-5/8" 
Fig. 5-Make this form for L1. Attach end pieces 
with glue or brass nails. Wind No. 18 enameled 
wire until wire reaches edges of the end pieces 

ized type. Do not use an electrolytic. If you 
cannot obtain a. 6-µf non -polarized capacitor, 
use two l2 -µf, 50-V electrolytics connected 
in series hack to hack. That is, plus to plus 
or minus to minus. 

The crossover -network parts (CI, LI ), 
the L -pad and the terminal strip are all 
mounted on the back panel. The inductor 
and capacitor(s) can be cemented to the 
back panel. 

Fill the inside of the cabinet with 400 cu. 
in. of fiberglass wool and attach the back 
panel with eight wood screws. -* 

-Se 

W.= 

1 

I 

Fig. 6-Crossover network. Our capacitor was a 
6-µf non -polarized type, but two 12-0 electro- 
lytics can be used connected series back-to-back. 

WANT TO BE AN 

EDITOR OF El? 
Our job at El is to fill our pages 

with the kind of articles and projects 
you want to see. Now we want to give 
you a chance to help us decide what 
we should publish. All you have to do 
is fill out this questionnaire and send 
it to us. As the newest member of our 
editorial staff, you'll earn our thanks 
... and the first 25 replies will earn 
a book on TV repair! 

I 

Editor 

What subjects in El are you interested in7 
Indicate your choices by number. For example, 
No. 1 would indicate your greatest interest. 

Amateur Radio 

Citizens Band 

Careers and Eck cation in Electronics 
Electronic Musical Instruments 
Electronic Projects for the Home 
General Experimenting 
Hi -Fi and Stereo 
Photography 
Science Fair 

Short -Wave Liste ling 
Servicing 

Do you feel our coverage of your field Is) 
of interest is adequate 7 

Yes No 

In what areas, other than those listed 
above, would you like to see more articles/ 

Mail completed Questionnaire to: 

Bob Beason, Editor 

ELECTRONICS ILLUSTRATED 
67 W. 44 5t. 

New York, N.Y. 10036 

Your Name 

Address 

City State Zip 

January, 1969 109 



Over and Out -rttrktlekg. 

"So, Mr. Favorite Grandson! What shall we 
buy with our 135 QSL 

"We're selling home entertainment, Harris, 
not static!" 

"But Albert, are you allowed to talk 
back to Radio Moscow" 



The Private War of Color TV 

Continued from page 94 

quires the addition of a delay line to store 
signals. then release them to the screen alter 
they've been cleaned up. The PAL receiver 
needs no tint (phase) control but does re- 
quire one knob to allow the user to compen- 
sate for variation in the amount (or satura- 
tion) of color in the image. 

:lore Color Confetti? Although it's early 
to pick a winner among the three rival sys- 
tems. comparisons tend to level their differ- 
ences. l'Al. and SECAM are reported to 
have increased immunity to phase -distorted 
color signals. And their sets are easier than 
NTSC's for the general public to operate. 
On the other hand, they still must prove 
themselves in daily operation in large num- 
bers of homes. These systems are just com- 
mencing commercial telecasting. NTSC has 
been operating more than a dozen years 
(presently to one of five American homes) 
and boasts the simplest receiver. PAI. and 
SECAM need additional circuitry, notably a 

costly glass delay line. Picture quality among 
the three systems is estimated to he about 
the same under ideal conditions. hut there 
are conflicting reports on how the European 
systems function when noise interference, as 

well as phase distortion, hecomes especially 
severe. 

One sure conclusion is that the world's 
controversy over color TV is as political as 

it is technical. Most European countries have 
opted for PAL, while France and the Soviet 
Union have elected SECAM. More recently. 
the Soviets split with France and are talking 
of a variation of SECAM that they call NIR. 
South America hangs in the balance, with 
Brazil making gestures in the direction of 
PAL. 

Sonic European critics have wagged that 
NTSC really means Not The Same Color. 
But the peacock still has plenty to preen 
about. _0 

Tele Remote Control 

Continued from page 44 

determine which capacitor value gives the 
highest voltage across CIO. 

Note that Cl 3. RY5 and SoI are connected 
to a single reed -relay terminal. Additional 
control circuits, identical to C13. RY5 and 

S01 may he connected to the other reeds. 
Checkout and Operation. Connect a 117 - 

VAC lamp to SOI and any small speaker to 
test terminals BPI and BP2. Temporarily 
connect a jumper across RY3's No. 3 and 
No. 8 terminals. Plug the unit in and set S4 
to the test position-RY2 should close. Hold 
the tone generator directly over the speaker 
and press SI and S3. Using a small screw- 
driver, adjust RI until the correct reed vi- 
brates. as indicated by the test lamp coming 
on. Move the tone generator as far as pos- 
sible from the test speaker and readjust R'- 
the object is to set RI so the reed relay vi- 
brates with the minimum possible input 
signal from the tone generator. 

Disconnect the temporary juniper across 
RY3's lugs and connect the unit to the phone 
lines. Set S4 to on. Make certain if you have 
a three wire circuit that BPA and BI'3 are 
connected to the talking pair. 

Have your friend or neighbor call you. At 
or before you hear the first ring, RYI will 
close, the ringing signal will stop and RY2 
will close. Relay RY I will release and remain 
open. After about 20 seconds RY3 should re- 
lease RY2, readying the unit for the next 
call. 

Keying l'he Remote. We recommend 
that each time you plan to use the control 
that you check out the control unit through 
the test binding posts (BPI, BP2). Hard 
knocks may jar the settings of R l . 

We suggest RI he adjusted at about 70° 
room temperature as an increase in the am- 
bient temperature will cause the output fre- 
quency to rise very slightly. 

When operating the tone generator, always 
press S3 first. then SI (it may he done almost 
simultaneously) and move the control within 
'/2 to '.'a in. of the telephone mouthpiece. 
Make one single tone burst of approximately 
one second as soon as you hear the ringing 
signal stop. Then make certain you release 
S3 hefnre SI. Hold SI down for about 1 

second after you release S3. When releas- 
ing, S3 opens the connection from the bat- 
tery, CS discharges. taking about '/z second 
to discharge. The decreasing voltage from C5 
causes the control tone to glide down slightly, 
and it is the glide tone that compensates for 
changes in the control unit's basic frequency. 

It you release SI before S3, there will he 

no glide -tone, and if the control has drifted 
off -frequency the receiver will tail to operate 
Therefore, the rule is: activate S3 first. and 
release it first. 

V 
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f--_ I Shop by mail and save 
at Allied, world's largest I 

electronics headquarters. 
Hundreds of money -saving I 
volues. NO MONEY DOWN. 
Up to 2 years to pay I 

MAIL COUPON BELOW 1. 

ALLIED RADIO, Dept. 069 

t 
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ALLIED 
CATALOG 

SAVE ON. 
I.Eteztzppiz 5 Hobby Kits Stereo Hi-fi 

Tape Recorders, 
Tape 

C8 2 -Way Radios 
Walkie -Talkies 
FMAM d AM Radios 
Shortwave Receivers 
Portable TV 
Phonographs 
Amateur Gear 
Intercoms d PA 
Automotive Electronics 
Test Instruments 
TV Antennas & Tubes Power Tools, Hardware 
Tubes, Transistors 
Paarts, Batteries, Books 

P.O. Box 4398, Chicago, III. 60680 (Please Print) 
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First Middle 

ADDRESS 
Last 

CITY 

STATE ZIP 

CIRCLE NUMBER 23 ON PAGE 15 

FOR SPEEDY SERVICE 

1102171 - 647 98, 24 ..0664 

T M BROWN 
5936 23rd PARKWAY 
WASHINGTON, D. C. 20031 

WE'RE LOST WITHOUT THIS LABEL 
Well, not really lost - but we E - - - - 
can do things faster for you if 
you send along the ADDRESS 
LABEL from your magazine any 
time you write to us about your 
subscription. 

CHANGE OF ADDRESS 

If you're moving, please let us know 
six weeks before changing your ad. 
dress. Better still, attach the maga 
zine address label to this form, and 
print your new address here. 

name 

street 

city 

attach 
label 
here 

state zip L _ _ 
ELECTRONICS ILLUSTRATED Sub. Dept.. Greenwich. Conn. 06830 

Ei At Large 

Continued from page 25 

mikes built into Environ-Ears and played 
hack through a stereo headset will seem to 
come from the same direction as the original 
-not just to right and left but above, below, 
behind. Cost of an Environ-Ears system: 
$950. But imagine what a stereo -FM Inner 
Sanctum could do with it! 

Need a schematic? Supreme Publications 
now has a service that will supply schematics 
and service information on most TV re- 
ceivers. radios, phonographs or changers 
trom files going hack into the '30s. Usual 
charge per model is $1 for,radio, $1.50 for 
'TV. If you've interested, write them at 1760 
Balsam Rd., Highland Park, Ill. 60035. 

UFOlogists don't seem to get much quar- 
ter in a booklet issued by Uncle Sam and 
provocatively titled Aids to Identification of 
Flying Objects (36 pp., 204Z from Superin- 
tendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402). 
Reading that title, you'd expect to find out 
the difference between Martian and Venusian 
craft. But once you get into the text you're 
'not told how to identify what you see but 
why what you saw wasn't a flying saucer. 
Maybe the title should have been Aids to 
Nonidentification of Nontlying Objects. 

Electromagnetoinstamatics could be a name 
for a system of home movie making we 
can glimpse in a development announced by 
Dr. Siegried S. Meyers of Madison College 
(Va.). Dr. Meyers, for the record, was in- 
volved in the development of wire recording 
and has come up with several related ideas 
since going to Madison. One of the most 
recent involved putting oxide on both sides 
of recording tape with a ferrite shielding 
layer between to prevent magnetic interac- 
tion. Object: double capacity on a given 
length of recording tape. 

His latest is a device he calls a plaque. 
It looks a little like a selenium photocell 
and, like a photocell, appears to convert light 
intensities into electrical signals. But the out- 
put is magnetic rather than electronic. Re- 
cording tape, run through a plaque that has 
been inserted in a movie camera comes out 
with a video recording. An adaptor would 
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play back the tape through a regular TV re- 
ceiver. 

Not many details of the system have been 
announced yet hut Dr. Meyers seem to feel 
that adding audio for home talkies would he 

simplicity itself. In any case, the system 
would he instant in the sense that, unlike 
photographic movies, the picture could be 
viewed immediately. Scanning. incidentally, 
seems to take place only in the playback 
adaptor-making the system quite different 
from conventional video recording. Color? 
A Madison College press release hedges on 
the point: "The use of color in this process 
has been foreseen." 

The View From Space is the title of an 
hour-long network special to he presented by 
ABC-TV next March 14 (2200 EST). It's 
part of a string of specials that are supposed 
to explore the idea that scientists and tech- 
nologists are real, honest -to -gosh people and 
not just wonders who work wonders. Other 
programs still to come are Cosmopolis (Jan. 
13, 2200 EST and April I I. 1800 EST) and 
The Scientist (Feb. 9. 1900 EST-repeat 
from last Nov. 291. $ 

Ultrasonic Burglar Alarm 

Continued from page 89 

You're now ready for the final test. Stand 
in front of the receiver about 5 -ft. away from 
it. Now walk toward the receiver. The relay 
should close. You may have to experiment 
with the placement of the receiver and the 
adjustment of R3 and R 10 for maximum 
sensitivity and stability. Relay RY1 should 
only he used to actuate an external relay, 
which can operate a bell or any other alarm 
device. 

Keep in mind that spurious responses 
could be caused by a slowly moving curtain, 
the movement of a rattling window pane, or 
the noise of a steam valve. 

The Listener 

Continued from page 108 

Space Hoax Dept.... While most radio 
listeners aren't aware of it, there is a segment 
of DXing that spends its time hunting for 
alien signals from outer space. Human nature 
being what it is, we're not overly surprised- 
though international broadcasting already 

supplies us with far more interesting real fun 
and games. What does amaze is that UFO 
radio people are so gullible. 

Recently, a leading saucer publication al- 
located two pages to a well-known contactee. 
He claims to have heard high-speed CW 
messages from some new space people who 
then sent three men in black to threaten him. 
(These unearthly Hell's Angels seem to have 
replaced the Jolly Greer Midgets as a fa- 
vorite image of saucerdom. ) 

The message consisted of II five -letter 
cipher groups followed by "COMPUTE 
744-K. CL -5 OUT." The reply was, "CL -9 
ACKNOWLEDGES. OUT." We suspect the 
CL stands for Clarion, a planet popular in 
UFOlogy during the early '50s (and, inci- 
dentally, promoted by one of the Mexican 
border stations). We don't understand why 
Clarionites converse with each other in 
English and it's unlikely anyone transmitting 
messages via high-speed CW would spell out 
acknowledge (what's wrong with QSL?), 
while out would be abbreviated CL. Of 
course, that makes their call letters a little 
awkward. 

Oh well, back to the believability of R. 
Bucharest! - 

El Kit Report,, 

Continued from page 77 

trols' cut measured 13dh at 20 cps and 16 dh 
at 20 kc. Boost was I3db at 20 cps and 
12dh at 20 kc. The Stereo t 20's input sen- 
sitivity for rated output was 2 V (rms). 

The PAT -4's mono switching system is. as 
far as we know, unique. Pressing the A mono 
switch or the B niorto switch causes both 
speakers to produce only the single channel 
in question. Pressing both of them, however, 
will give you a stereo signal with channel 
separation reduced to 6dh. Sound weird? On 
headphones many stereo program sources 
(particularly on pre-recorded tapes where 
channel separation can he just about abso- 
lute) can sound even weirder (ping pong ef- 
fect). Reduction of separation to 6db solves 
the problem. If you want full mixing of both 
channels to get a mono signal from stereo 
sources. Dyna tells how to install a jumper. 

Both industry and the consumer waited a 

long time for the Dyna to go solid state. 
Based on the features and performance of the 
PAT-4/Stereo 120, it was well worth it. 
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The First New Top in 40 Years-Amazing 
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Colorful miniature 4 -car train 
mysteriously whistles as it circles 
inside. while the outside dome 
stands perfectly still. About 11" 
high and 9" in diameter. it keeps 
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we MAIL 10 -DAY NO-RIS 
HAMILTON HOUSE, Dept. 121L-1, 
Please rush Train Tops checked below. I understand 
that if I'm not completely satisfied. I may return items 

.thin 10 days for a full refund Enclosed is check or 
in o. for S Rush me: 

Train Tops 'a` 53 98 7 Train Tops for 55.98 

MI 

'í 
the kid; and you too, completely 
fascinated on each "trip" for 
hours! a new joy, this one! Each 
only $ .98: 2 for $5.98. Money 
back guarantee if not delighted. 

K COUPON TODAY! ~maw" ' Inc 

Cos Cob, Conn. 06807 
i 

NAME 

ADDRESS I 

CITY STATE 
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The Ham Shack 
By Wayne Green 
W2NSD/1 

IF YOU tend to inhabit the science pages 
of newspapers and magazines you have 

read about pulsars. This is the name given 
to the recently discovered radio signals com- 
ing in from space. The articles I have seen 
all tried to explain the mysterious signals in 
terms of some sort of cosmic natural func- 
tion. I (and perhaps you) dismissed the 
whole matter as one of interest only to as- 
tronomers, figuring that one of these days a 

smart cookie would come up with the answer. 
Thus I was surprised during a recent visit 

to the radio telescope in Arecibo, Puerto 
Rico. to find that the scientists investigating 
the signals had found precious little to sup- 
port the natural phenomenon thesis and a 
long list of data that they have entered on 
their I.GM (Little Green Men) list. Sam 
Harris, WIFZJ/K134 brought me up to date 
on their findings. 

The signals are 40 -millisecond pulses that 
appear to contain energy evenly distributed 
over a broad frequency range; like white 
noise. The pulses are extraordinarily regular 
in timing, except that one is missing every 
now and then. The power levels required to 
generate these signals are so enormous that 
many scientists have stated flatly that it is 
impossible for them to he produced arti- 
ficially. Well. Wren of science have been ter- 
ribly positive about some other things in the 
past, too. . . . 

The LGM crowd particularly discomforts 
the natural phenomenon group by pointing 
out that there are only four sources of these 
.ignals and that they are not randomly placed 
hut all in a line on a Great Circle route 
across our galaxy. The nearest is about 100 
light years away and the farthest 400 light 
vea rs. 

fhe LGMers ask this: if pulsars are a 
natural phenomenon why are there only four 
of them in our galaxy? And why are they 
+paced so evenly? And why are the signals 
.always 40 ins long? And why are some pulses 

missing every so often? And what kind of 
event can generate these pulses with ms rise 
time? And how about that bandwidth . . . it 
goes out to well ove: 3000 mc! 

A study of the missing pulses might give 
evidence of an attempt by the LGM to com- 
municate with alien civilizations. Though 
they seem to be in some sort of code little 
has been done to investigate it as yet. It has 
been noted that each pulse seems to be dif- 
ferent from the next but this could be the 
result of shifts caused by the signals travel- 
ing through the plasma of space. If the signals 
are being used for communications purposes 
it would be possible to transmit enormous 
amounts of information in those 40 -ms pulses. 
All of the radio and television signals for our 
earth could he sent via such a system, with 
room to spare. 

One other possibility. The signals are quite 
similar to those used by our Loran for radio 
locating. Might these he giant Loran stations 
spread out across the galaxy for spaceship 
navigation? For that matter the stations may 
turn out to he doing all three of these things. 
In fact, pulse communications are ideal for 
a system where you want to he able to trans- 
mit and receive continuously. 

The pulsars are difficult to tune in because 
they are so wide -band. Radio astronomy has 
been listening to extremely narrow frequency 
bands in the past and these signals were 
missed. Add to that the frequency changes 
brought about by tie slowing -down of the 
lower frequencies as they pass through the 
plasma of space and you find yourself trying 
to copy a 3000-mc-wide signal that is starting 
at the highest frequency and bleeooping down 
to DC. You can tune it in and watch the sig- 
nals flit across a Panadaptor screen. But how 
on earth (ha!) do you stop those pulses and 
examine them closely? 

Pulsars are strong enough to he heard by 
interested amateurs and I suspect that we 
will he seeing articles before long giving 
further information on antennas and tech- 
niques for investigating them. 

End of a Story . . . One of the larger 
recent controversies in amateur radio has 
been the adventures of Don Miller, W9WNV, 
a doctor who forsook medicine to spend the 
last several years as a professional ham DX 
operator. His hag has been to travel from 
weird place to weird place around the world, 
operating a station for a few days to give 

,Continued on page 1181 
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The,originai "Wedge -Type" screwdriver 

QWCKUJEDGE 
SCREWHOLDING SCREWDRIVER 

Just ONE Aa7sIL: 
, Screwdriver 

4 does, all the job! 

HOLDS\ 
STARTS 
DRIVES.» 
SETS THE SORE 

to normal tightness! 
Only QUICK -WEDGE 
does the whole job - 
GET A SET TODAY! 

At Your Dealers or Write 

KEDMAN COMPANY 
P. O. Box 267 Salt Lake City, Utah 84110 
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=k FREE 

T .o 
Fill in coupon "for a FREE One Year Subscrip- tion to OLSON ELECTRONICS' fantastic Value 
Packed Catalog-Unheard of LOW, LOW PRICES 
on Brand Name Speakers, Changers, Tubes, 
Tools, Stereo Amps, Tuners, CB, and other Val- 
ues. Credi[ plan available. 
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ADDRESS 

CITY STATE 

GIVE ZIP CODE 
If you have a friend interested in electronics send 
his name and address for a FREE subscription also. 

OLSON ELECTRONICS 
302 S. Forge Street Akron, Ohio 44308 

CIRCLE NUMBER 9 ON PAGE 15 

Swap Shop 
Individual readers (not commercial concerns) may swap 
electronic gear by sending one listing, name and ad- 
dress to Swap Shop, ELECTRONICS ILLUSTRATED, 
67 West 44th Street, New York, N.Y. 10036. Space is 
limited; only most interesting otters are published. 

CITIZENS BAND 
LAFAYETTE transceiver. Will swap for Lafayette RK-77 or similar astronomical telescope or best offer. Larry Stafford, 553 Victor Ave., Lebanon, Tenn. 37087. REGENCY RG II ground planes. Will swap for stereo tape recorder or best offer. Bill Hadley, 2004 Morgen thau Dr., Mobile, Ala. 36618. 
KNIGHT C-555 walkie-talkies, other gear. Want auto tape player or reverb. Charles Tang, 855 Victor Ave.. 217, Inglewood, Calif. 90302. 
LAFAYETTE HA -85, other walkie-talkies. Want Heath GW-12A or Allied C-540 transceiver. Bill Clarke, 95 Highfield Ave., Port Washington, N.Y. 11050. RADIO SHACK Pacer 8 -channel base. Want short- wave receiver. David Halley, 1013 Graybar, La., Nash- ville, Tenn. 37204. 
SONAR G transceiver. Want general -coverage or ham -band receiver. Leonard Batch, 14-04 Bell Blvd., 

Bayside, N.Y. 11360. 
ROSS REO11 walkie-talkies. Want CB transceiver or Lafayette Dyna-Com 5 walkie-talkie. Doug Neely. 

2403 Gardner Dr., St. Louis, Mo. 63136. 
LAFAYETTE HB-115A transceivers. Want 23 -chan- nel transceiver. Robert Landrith, Jersey City, N.J. 

07307. 
MIDLAND 2 -channel walkie-talkie, accessories. Bob Mudroncik, 2110 WeSpark Ave., Whiting, Ind. 46394. 
CONTACT 23 transceiver, accessories. Want combo 

electronic organ. Lanny Windham, Rt. 4 Box 198, 
Gordo, Ala. 35466. 

LAFAYETTE HB-555 transceiver. Want 3- to 5 -watt walkie-talkie or best offer. Edward Stone, 9613 Bristol 
Ave., Silver Spring, Md. 20901. 

POLY-COM/OSBORN 300 4 -channel transceiver. Want VTVM, oscilloscope, CB rig or best offer. Gary Alose, 321 Mitchell Ave., Linden, N.J. 07036. 
LAFAYETTE HE -20T transceiver. Want tube -type 

transceiver. Ray Gagne, 48 Westbrook St., Hartford, 
Conn. 06106. 

AUDIO & HI -Fl 
PHILIPS cassette tape recorder. Want short-wave 

receiver. E.A. Szolander Jr., 119 7th St. W., Ashland, 
Wis. 54806. 

ELECTRO RA11 tape recorder. Want 2 -meter CW 
transmitter or antique radio. Keith Frank, 555 E. 
Franklin St., Berne, Ind. 46711. 

FISHER K-10 Spacexpander reverb. Want tape re- 
corder or best offer. W. Dugan, 2260 Flagg Dr., Reno, 
Nev. 89502. 

REALTONE AM/FM/VHF AC/DC portable radio. 
Want ham receiver. Wendell Waites, 1643 N. 55th, 
Philadelphia, Pa. 19131. 

HEATH AJ-53 AM tuner. Want Fisher K-10 reverb 
or best offer. F.C. Filippone, 543 Joralemon St., 
Belleville, N.J. 07109. 

GRANCO T-160 FM tuner. Want portable short-wave 
portable receiver of Knight T60 transmitter. John 
Karien, 213 8th St., Franklin, Pa. 16323. 

RCA cartridge tape recorder. Want Heath GR54, 
Lafayette HA -230 receiver or best offer. John Arnold, 
589 Robinson, Orangeburg, S.C. 29115. 

GENERAL ELECTRIC AM/SW radio. Want stereo 
headphone amplifier. Dave Felix, 1741 Thames St., 
Clearwater, Fla. 33515. 

SPEAKERS -12 -in. Want Lafayette GT-50A or HA - 
305 walkie-talkies. James Lichten, 13 Cliff Dr., Bay- 
vi11e, N.Y. 11709. 

TELECTRO model 1960 tape recorder. Want Knight 
Safari Ill CB transceiver or similar. Ethan A. Van 
Matre, 1575 N.E. 66th, Apt. B, Portland, Ore. 97213. 

RCA Filteramic AM/FM radio. Want Philco Tran- 
sistor 800 and Realistic 12.674 portable radio. Neil 
Parks, 8044 Amherst Ave., St. Louis, Mo. 63130. 

GENERAL ELECTRIC cartridge tape recorder, 
leather cases. Want CB transceiver or portable short- 
wave receiver. Frank Jasek, 136 Onieda St., Clayville, 
N.Y. 13322. 
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EMERSON mono tape recorder, tape. Make swap 
offer. Daniel Upton, Pleasant View Rd., Pleasant 
Valley, N.Y. 12569. 

AUDIO AMPLIFIER -30 watt. Want novice ham 
transmitter or best offer. Joseph Benoit, 6340 Cottage 
St.. Philadelphia, Pa. 19135. 

CARTRIDGE TAPE DECK, 8 -track stereo, acces- 
sories. Want RCA WA -504A and electronics course 
books or best offer. S. Glass, Box 10531. Dallas, Tex. 
75207. 

RCA IYB29A mono cartridge tape recorder. Want 
Heath Twoer or other ham transmitter. Paul Kam- 
meyer, RR3, Sumner, Iowa 50674. 

AMPEX 450D tape player. Want Ampex 300 or best 
offer. Greg Virtue, 6600 Stockton Blvd., Sacramento, 
Calif. 95823. 

GATES 2 -channel remote audio mixer. Want tape 
cartridge unit or QRK turntable. Teddy M. Long, 5227 
Revere Rd.. Durham, N.C. 27707. 

CBS Masterwork 800 tape recorder. Want tuner 
or receiver. Frank Dublel, 1253 S. Main St., Fall River, 
Mass. 02724. 

PANASONIC RQ-156S tape recorder. Want Eico 
1030 regulated power supply or similar. Larry Mar- 
cais, 23 McLaren St., Gloversville, N.Y. 12078. 

RCA 45 -rpm auto record player, other gear. Want 
Heath HR -20 receiver. Bill Killion, 409 Flora St.. 
Washington, Ind. 47501. 

VM turntable. Want oscilloscope or best offer. 
Alexander E. Cavallari, 1103 E. 17th St., Brooklyn, 
N.Y. 11230. 

MARTEL TR1001 AC/DC tape recorder. Want CB 
antenna or Knight R-55 shortwave receiver. Henry 
Kaul, 622 McDonough St., Eau Claire, Wis. 54701. 

STROMBERG-CARLSON AU -33 PA amplifier. Want 
stereo components or tube tester. Patrick Tully, 18 
Hlchborn St., Revere, Mass. 02151. 

SCOTT LT -10 stereo FM tuner, wood case. Want 
audio color box or best offer. S/Sgt. Richard Gronow- 
ski. 63 CEMS, Box 1002, Norton AFB, Calif. 92409. 

MARTEL 560 tape recorder. Want oscilloscope. 
Joseph Rotello Jr., 1341 S. Edlin Ave., Tucson. Ariz. 
85711. 

OTHER EQUIPMENT 
ASSORTED PARTS. Will swap for best offer. Jack 

Shea, 4343 Ludwlek St., Pittsburgh, Pa. 15217. 
TV CAMERA. Want laser parts, service gear or best 

offer. Thomas Mayfield, Box 446, Yarnell, Ariz. 85362. 
TV PICTURE TUBES-10BP4, 21CBP4. Want an- 

tique receiver or best offer. Tony Preston, 12996 Kerr, 
Southgate, Mich. 48192. 

RCA ACR-20A aircraft receiver manual. Want RF 
preamp or Q -multiplier. Joseph Rotello, Jr., 1341 S. 
Edlin Ave., Tucson, Ariz. 85711. 

KUHN 353D AM/FM receiver -25-54 mc, 88-174 
mc. Want 11- or 15 -band portable receiver or best 
offer. W. Morrison, 4041 River Rd., Schenectady, N.Y. 
12309. 

HOME-BREW low -power BCB transmitters. Want 
transistor car radio (12-V negative ground), 8 -mm 
movie splicer/editor. Larry Kilmer, 1770 S. Madison 
St., Stockton, Calif. 95206. 

X-RAY TUBE. D1.7. Want RCA WV -76 VTVM. Dan 
Williams, 4614 Broadmeadow Ct., Huntsville, Ala. 
35810. 

COAX RELAY-DK60, 52 -ohm. Will swap for best 
offer. Glenn Stout, N.E. 86 St., Kansas City, Mo. 
64155. 

BLONDER -TONGUE UHF converter. Want 6 -meter 
converter or 3-30 mc preselector. Mike Wilson, 132 
Matthews Cir., Horseheads, N.Y. 14845. 

SOLA power supply -24 VDC, 6 amp. Will swap 
for FM -stereo receiver. Louis Hall, 46 Douglas Dr., 
Norwalk, Conn. 06850. 

GUITAR AMPLIFIER. Want short-wave receiver or 
service gear. Larry Finley, WB6OFR, 197 Cherry Ave., 
Porterville, Calif. 93257. 

BIG EAR electronic eavesdropper (El, May '63). 
Want 80 -meter receiver (El, Nov. '67) or other ham 
gear. Rodney Sebby, 7917 Rowland, Kansas City, 
Kan. 66109. 

SB2-DCP mobile power inverter -150 watts con- 
tinuous. Want Heath modulation scope. George Oom, 
WB4EGM, 434 Lansbury Dr., Danville, Va. 24541. 

RCA 60 -watt AM marine transceiver. Want KT -320, 
T-150 or best offer. Dave Weintraub, WB2RSC, 29 
Wyman Ave., Huntington Station, N.Y. 11746. 

ASSORTED RADIO PARTS. Will swap for best offer. 
William Savko, 411 Princeton Dr.. Pittsburgh, Pa. 
15235. 

ASSORTED TUBES-2C43s, etc. Want components 
for UHF power transistor work. Steve Lohr, Box 15, 
Eastham. Mass. 02642. (Continued on page 11t) 

NOW OFFERED FOR THE FIRST 
TIME TO THE PUBLIC 

GRAYMARK 
ELECTRONICS PROJECTS 
Hobbyist / Experimenter / Student 
For years teachers have used Graymark classroom projects 
to provide (1) the basics of electronics theory and (2) valuable 
and workable end products. Now, for the first time, Graymark 
offers certain of these projects to the public. You can now 
embark on an exciting, step-by-step journey toward the build- 
ing of your own highly professional, eight -transistor or five - 
tube radio ... besides learning a great deal about electronics. 
Each project comes complete with all parts and easy -to -follow 
instructional manual. All parts fully warranteed. 

g 

\\v.- 411 

"COMACHO" EIGHT -TRANSISTOR RADIO. Project provides basics 
of superheterodyne transistor theory operation. Builds into an 
attractive printed circuit -board radio, mounted in plastic case. 
Compares favorably with more expensive units. Earphone 
included. $19.95 each. 

9r- 

it;- 

"SCALLON" FIVE -TUBE RADIO. Easy -to -understand project ap- 
proach to superheterodyne circuitry. Assembles into a distinc- 
tive table -type radio. Tubes, contemporary walnut cabinet 
included. $21.95 each. 

Sendo: 

GRAYMARK Enterprisesardertodayt, Incorporated 
Dept. 102, P.O. Box 54343, Ter. Annex, Los Angeles, Calif. 90054 

/ - Send Projects Checked 
COMACHO (519.95 ea.) SCALLON ($21.95 ea.) I 

Send Postpaid. Enclosed find check/money order for 
full amount. (Calif. Res. add 5% to total purchase) I 

Send C.O.D. I will pay full amount, plus postage. 

Name 

Address _ 

City A. State ___Zip 

January, 1969 
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Pre -tuned solid state IF strip 
Two -stage 455 kHz IF strip gives 8 kHz 
selectivity at 6 db when used with model 
8901-B input IF transformer; can be used 
without input transformer when less selec- 
tivity is acceptable; gain 45-50 db. 
IF Strip Dim.: .51" W x .55" II x 1.5" L 

Input Tr. Dim.: 13/32" Sq. x 5/8" H 

8902-B IF Strip @ $4.75. 
8901-B Input Transformer @ $2.10. 
Both units $5.75 when ordered as kit 8903-B. 

J.W. MILLER CO 
5917 So. Main St., Los Angeles, Calif. 90003 

AVAILABLE NATIONWIDE FROM 
DISTRIBUTORS AND MAIL ORDER HOUSES 

CIRCLE NUMBER 1 ON PAGE 15 

WANT A JOB? PART TIME- 
FULL TIME? 

No Boss! No Experience! 
No Capital! Your Own Hours! 

WHAT A JOB !!!! 
And yet selling subscriptions to ELECTRONICS 
I LLUSTRATEI) and other leading publications 
is just like being in business for yourself. 
But no business requires less capital, stock 
and space. The time you devote and the money 
you make is tip to you. You need no experience 
to earn steady profits and you keep a cash 

commission on every sale. You operate in your 
own community by phone or personal calls. You 
will be authorized to sell new and renewal 
subscriptions along with special offers made 
by the publishers. You'll be amazed at the 
number of people wanting to take advantage of 
the convenience, service and savings you can 
offer them. 

To get started immediately-send us your 
name ton a postal card) requesting fret' supplies 
and selling materials. 

Write fo: Subscription Dept. DE 

ELECTRONICS ILLUSTRATED 

Fawcett Bldg., Greenwich, Conn. 06830 

TV POWER TRANSFORMERS. Make swap offer. 
Mike Fortner, Rt. 1 Box 270. Cashmere, Wash. 98815. 

TRANSISTOR RADIO, other gear. Want 2 -meter 
transceiver. Bud Hansen, 80 Braeburn Dr., New 
Canaan, Conn. 06840. 

GENERAL ELECTRIC business -band transceiver - 
30 -40 mc. Want CB transceiver or best offer. James 
D. Long, Montreal, Mo. 65591. 

ASSORTED TUBES. Want VHF receiver or stamp 
collection. A. Lane, WNBYYY, RR2, Sparta. Mich. 
49345. 

5 -IN. OSCILLOSCOPE, other gear. Want 8- or 16 - 
mm sound projector or best offer. Leslie Mabes, RR3, 
Richmond, Ky. 40475. 

TELEPHONE INTERCOM SYSTEM. Want ham. CB 
or service equipment. Richard Deubel, 19 Bruen Ave., 
Irvington, N.J. 07111. 

SURPLUS ASB-4 radar equipment. Want CB trans- 
ceiver, walkie-talkies, ham gear or best offer. James 
Single, Holabird, S.D. 57540. 

MISCELLANEOUS GEAR. Want ham transceiver. 
Warren Tucker, WN4IYN, Box 265, Ochlochnee, Ga. 
31773. 

DIGITAL VOLTMETER -5 -digit readout. Want re- 
ceiver with coverage up to 10 gc. Arthur Storer. 15 
Willow St., Waltham, Mass. 02154. 

ELECTRIC GUITAR, amplifier. Want ham gear. 
David Gammon. 9 Kenwood Dr.. Dartmouth, N.S.. 
Canada. 

ASSORTED SURPLUS TUBES. Want oscilloscope 
or best offer. Robert Levy, 185 Woodbridge Ave., 
Buffalo, N.Y. 14214. 

MISCELLANEOUS parts, tubes. Want RCA CTC-16 
or best offer. Mark James, 1521 Vine St., Belmont. 
Calif. 94002. 

GEIGER COUNTER, other gear. Want oscilloscope 
or Hallicrafters short-wave receiver. Allan Schear, 50 
W. Gunhill Rd., Bronx, N.Y. 10467. 

TELEPHONE ANSWERER. Want Collins NC -300, 
similar 2- and 6 -meter transceiver or best offer. N. 
Harkness, Box 182, Winnetka, Ill. 60093. e 

The Ham Shack 

Continued from page 115 

hams a contact there. The DXpcditions were 
paid for (handsomely by these hams via 
contributions. 

Miller, as time went on, was beset by a 

band of critics and disbelievers. Repeatedly 
he would announce that he was operating 
from so-and-so island, only to hear other 
amateurs say his signals seemed to come from 
the wrong direction. 

Whenever anyone sticks his neck out of 
the crowd and does something-whether it 

be good, bad or indifferent-some people 
will he all for him, another group will do 
everything they can to tear him apart and 
an enormous remainder couldn't care less. 

Amateur radio -and its magazines-divided 
into these three groups. 73 magazine gave 
voice to the doubts about Miller. CQ gave 
him space to reply. QST kept quiet. However, 
the general manager of the ARRL (which 
publishes QST) wrote some letters to radio 
societies around the world that made accu- 
sations against Miller, who responded with 
a lawsuit. He also sued 73 (which I publish ). 

The suits opened Miller to an examination 
before trial under oath. When proof of visits 
to certain countries was demanded, it was 
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said that the records had been lost or stolen 
and that Miller's passport also had been 
lost. At length, Dr. Miller acknowledged that 
he had perpetrated a hoax on amateur radio. 

This, a sad end to a sad story of a man 
who, log -wise, heard the siren call of far- 
away places but didn't bother to visit them 
all. 

UFO Watch . . . More and more ama- 
teurs feel called upon to volunteer their ef- 
forts in the attempt to solve the UFO ques- 
tion. As signs that our government still is 

asleep on the problem become more evident 
there has been a growing feeling that per- 
haps we. the people, can form a posse to 
look into the mystery. 

The UFO net was established a few months 
ago as an alerting system for the whole 
country in case of a UFO sighting. The basic 
idea was to make it possible for interested 
groups around the country to have a warning 
of the approach of a UFO so they could he 
ready for it. take pictures and perhaps run 
some scientific tests. But if you've read my 
last few columns you know all about that. 

The net originally met on Wednesday nights 
at 2100 EST (0200 GMT) on 14.3 mc. With 
over a hundred stations calling in and in- 
terest growing weekly, the meetings have 
been made nightly. There are two net control 
stations each night so that stations from 
any part of the country can he checked in. 
There has been a growing interest in the net 
from DX operators hut it will be some time 
before the net can he organized on a world- 
wide basis. 

Amateur radio is set up, as is no other 
service or hobby, to provide the communica- 
tions that are needed to investigate this UFO 
situation. It is up to us now. $ 

$10 Beam Antenna For 10 Meters 

Continued from page 97 

all the mast clamps securely using lock - 
washers, and be sure the mount is perpen- 
dicular to the plane of the array. 

To reduce the surface area exposed to the 
wind. plug the open ends of each element 
with a cork. (This will also prevent water 
from accumulating in the driven element.) 
Slip the previously -prepared length of coax 
into the driven element as shown in Fig. 2. 

Connect the teed line to the porcelain in- 
sulators. To insure maximum efficiency, place 
the antenna at least 8 to 10 ft. above the 
ground. 

Panther, new from Pearce -Simpson 
Small pricctag: 599.91 
Small radio: just 3 corlpact Ihs.. in a 

high -impact Cycolac' cab inet 
But big value: 5-chanrel solid state C13 radio 

with a Class B push-pull audio amplifier. 
super -sensitise receiver, full powered transmittet 
(4 watts output I. a noise limiting circuit that 
virtually eliminates ignition and alternator noise. 
very low current drain (0.3 amps received). 
All hacked up by Pearce -Simpson. 

You can get Panther with a palm microphone 
at no extra cost: with a telephone handset 
it's a little more 

P::nther. From Pearce -Simpson. 
Sleek. 

I C( type accepted 

Pearce -Simpson. Inc./ P.O. Bus KIIU 
Hi ca yne Annex. Miami. Fla. 3315'- FI -169 

Gentlemen: Please send me complete information 
about Panther and )our set ler new CH radios. plus 
a list of dealers nearest me 

NLme 

Adores 

( eta llal. /it 

Pearce -Simpson 
Div. of the GL jrsl. ( orr 

CIRCLE NUMBER 18 ON PAGE 15 
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ELECTRONICS ILLUSTRATED 

II Your advertisement can reach this mail -buying audience for only 501 per word . .. payable in advance 
7 , (Check or M.O. please) . . . minimum 10 words. Closing dates are the 20th of 4th preceding month 

i.e. copy for the May issue must be in our office by January 20th. Mail to ELECTRONICS 
ILLUSTRATED, 67 West 44th St., New York, N. Y. 10036. Word count: Zipcode number free. Figure 
one word: Name of state (New Jersey), name of city (New York); sets of characters as in key (14-D); also 
abbreviations as 35MM, 8x10, D.C., A.C. 

SAVE MONEY ORDER BY MAIL 

. . e FOR SALE 

TELEPHONE -RECORDER ACTUATOR 
(TWI-007) $22.85. Automatically turns 

tape recorder on when telephone in use. 
Telephone "bug" (TWI-004) $21.95. Sur- 
veillance recorders: (TWI.l000, TWI- 
1010). Twilight Electronics, Box 11595-A, 
St. Louis, Mo. 63105. 

MUSIC LOVERS, continuous, uninter- 
rupted background music from your 

FM radio, using new inexpensive adaptor. 
Free literature. Electronics, 11500-W N.W. 
7th Ave., Miami, Florida 33168. 

LAW ENFORCEMENT agents and legal 
investigators only. Free literature, lat- 

est electronic aids. Request must be on 
your official letterhead. R. Clifton, 
11500-X NW 7th Ave., Miami, Florida 
33168. 

PISTOL DECANTER, Aimed At Col- 
lector's heart. Ceramic antique pistol 

holds 8 oz. of liquor. $3.95. A. Sauce, Box 
1249, Station 'B, Ottawa, Canada. 

FREE CATALOG of unusual electronic, 
scientific gadgets, parts, plans, kits, 

projects. Franks Scientific Co., P. O. Box 
156, Martelle, Iowa 52305. 

INTEGRATED CIRCUIT Kits; Computer 
Circuit Kits; Others. New catalog free. 

Kaye Engineering, Box 3932-C, Long 
Beach, California 90803. 

MAGNETS. ALL Types. Specials -20 disc 
magnets, or 2 stick magnets, or 10 

small bar magnets, or 8 assorted mag- 
nets, $1.00. Maryland Magnet Company, 
5412-F Gist, Baltimore, Maryland 21215. 

TREASURE HUNTERSI Prospectors! 
Relco's new instruments detect buried 

gold, silver, coins. Kits, assembled mod- 
els. Transistorized. Weighs 3 pounds. 
$19.95 up. Free catalog. Relco-A19, Box 
10839, Houston, Texas 77018. 

POLICE -FIRE RADIO Station Directories. 
Frequencies, consigns! Catalog, send 

stamp. Communications, Box 56-E, Com- 
mack, N. Y. 11725. 

CONVERT ANY television to sensitive, 
big -screen oscilloscope. Only minor 

changes required. No electronic experi- 
ence necessary. Illustrated plans, $2.00. 
Relco A-19, Box 10563, Houston, Texas 
77018. 

INVESTIGATORS. FREE brochure latest 
electronic equipment. Witness 

Electronics, 228-12 141 Ave., Laurelton, 
N. Y. 11413. 

. . . GOVERNMENT SURPLUS 

JEEPS TYPICALLY From 553.90 ... Trucks 
From $78.40 ... Airplanes, Typewriters, 

Boats, Clothing, Camping, Sporting, 
Photographic, Electronics Equipment, 
Used. 100,000 Bid Bargains Direct From 
Government Nationwide. Complete Sales 
Directory and Surplus Catalog $1.00 (De- 
ductible First $10.00 Order). Surplus 
Service, Box 820-T, Holland, Michigan 
49423. 

GOVERNMENT SURPLUS Bargains Now! 
Latest factual information on how, 

where to buy near You $1.00. Surplus 
Opportunities, Box 1032EC, Fairborn, 
Ohio 45324. 

GOVERNMENT SURPLUS. How and 
Where to Buy in Your Area. Send $1.00. 

E.1. Surplus Information, Headquarters 
Bldg., Washington 6, D. C. 

. . PRINTING 

THERMOGRAPHED BUSINESS Ca r d s 

53.49-1000, free samples. Gables, 405L 
Clifton, Glenshaw, Pa. 15116. 

. . . BUSINESS OPPORTUNITIES 

MAKE THOUSANDS Yearly sparetime, 
with home Mailorder Business using 

tested, proven plan! Complete details 
Free! Service Products, P. O. Box 17276-D, 
San Diego, Calif. 92117. 

VENDING MACHINES-No selling. Op- 
erate a route of coin machines and earn 

high profits. 32 -page catalog free! 
Parkway Machine Corp., 715E1 Ensor St., 
Baltimore 2, Md. 

MAILORDER BEGINNERS: Read Mail- 
order Success Letter Free. Sullins, Box 

188X, Forsyth, Georgia 31029. 

. . EDUCATION AND 
INSTRUCTION 

COMPUTER PROGRAMMING-the big 
opportunity career. New recognized 

correspondence course. No maths needed. 
Free brochure. Canadian Institute of 
Science & Technology, 263Y, Adelaide 
St. W., Toronto. 

RADIO ANNOUNCING, Learn By Tape, 
$1.00. Jack, 207 King Drive, Jackson 

Mississippi. 39208. 

HIGHLY EFFECTIVE Home Study Course 
in Electronics Engineering Mathematics 

With Circuit Applications. Earn Your 
Associate in Science Degree. Free Lit- 
erature. Cook's Institute of Electronics 
Engineering, P. O. Box 36185, Houston, 
Texas 77036. (Established 1945) 

. . . EMPLOYMENT OPPORTUNITIES 

PRINTING - ADVERTISING Salesmen. 
Excellent moneymaking sideline selling 

Decalcomania Name Plates. Advertising 
Specialties. Sign Letters, Automobile 
initials. Free Samples. Ralco-El, Box L, 
Boston, Mass. 02119. 

. . BUILD -IT -YOURSELF 
(OR DO-IT-YOURSELF) 

HOBBYISTS, EXPERIMENTERS, Amateur 
Scientists, Students . . Construction 

Plans-All complete including drawings, 
schematics, parts lists, prices, parts 
sources . Laser-Build your own co- 
herent -light optical laser. Operates in 
the pulsed mode, in the visible light 
range-$6.00. . Diode Laser-Invisible 
light (infrared) can be continuously 
modulated-$3.00 . . Reverberator 
(Echo) Unit-Build your own. Use with 
your automobile radio, home radio or 
hifi, electric guitar, etc.-$3.00 . 

Radar-Build your own ultrasonic dop- 
pler radar. Detect motion of people, 
automobiles, even falling rain drops. 
Transistorized, uses standard small 9 -volt 
battery-$4.00 . . . Long -Range "Sound 
Telescope"-This amazing device can 
enable you to hear conversations, birds 
and animals, other sounds hundreds of 
feet away. Very directional. Transistor- 
ized. Uses 9V battery-$3.00. . Or send 
25y coin or stamps for complete catalog 

. Technical Writers Group, Box 5501, 
State College Station, Raleigh, N. C. 
27607. 

. . . TAPE RECORDERS 

OLD RADIO Programs On Tape. Gang- 
busters, Jack Armstrong, Whistler, hun- 

dreds more. Sample: 2 -hr. $6.00, 4 -hr. 
$9.00. Catalog $1.25 or free with tape 
order. Nostalgia, Dept. -E, 9875 SW 212 

St., Miami, Fla. 33157. 

LEARN WHILE Asleep with your re- 
corder, phonograph or amazing new 

"Electronic Educator" endless tape re- 
corder. Details free. Sleep -Learning 
Research Association, Box 24 -El, Olym- 
pia, Washington. 
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50c 

RENT 4 -TRACT open reel tapes-all ma- 
jor labels -3,000 different-free bro- 

chure. Stereo -Patti, 55 St. James Drive, 
Santa Rosa, CA. 95401. 

. . . HI -F1, STEREO 

SPEAKER REPAIR. Hi -Fi, guitar, organ 
speakers reconed good as new at frac- 

tion of new speaker price. For details 
and Reconing Center in your area write 
Waldom Electronics, Inc., Dept. El, 4625 
W. 53rd St., Chicago, III. 60632. 

HI -FIDELITY DISCOUNTS on all name 
brand components and kits! Prices 

lower than used. For free confidential 
quote write to Audio Supermarket, 225 
Eastern Pkwy., Bklyn., N. Y. 11238. 

. . . RADIO & TV 

FREE! GIANT bargain catalog on tran- 
sistors, diodes, rectifiers, SCR's, zene.s, 

parts. Poly Paks, P. 0. Box 942E1, Lynn - 

field, Mass. 

BUILD DISTANCE Crystal Sets. 10 plans 
-25c; 18 different -500; 20 different - 

50e. Catalog. Laboratories, 12041-K Sheri- 
dan, Garden Grove, Calif. 92640. 

TV TUNERS rebuilt and aligned per manu- 
facturers specification. Only 59.50. Any 

make UHF or VHF. We ship COD. Ninety 
day written guarantee. Ship complete 
with tubes or write for free mailing kit 
and dealer brochure. JW Electronics, 
Box 51K, Bloomington, Indiana. 

THOUSANDS AND thousands of types of 
electronic parts, tubes, transistors, in- 

struments, etc. Send for Free Catalog. 
Arcturus Electronics Corp., MEL, 502- 
22nd St., Union City, N. J. 07087. 

POLICE-FIRE-Aircraft-Marine-Ama- 
teur Calls on your broadcast radio 

with Tunaverter! Tune The Band! Economi- 
cal! Guaranteed! Salch Company, Woods - 
boro El Texas 78393. 

RADIO & T.V. Tubes -33c. Free List. 
Cornell 4213-15 University, San Diego, 

Calif. 92105. 

. . . INVENTIONS & INVENTORS 

INVENTORS! WE will develop, sell your 
idea or invention, patented or unpat- 

enteo. Our national manufacturer -clients 
are urgently seeking new items for high- 
est outright cash sale or royalties. Finan- 
cial assistance available. 10 years proven 
perform.snce. For Free information write 
Dept. 59, Wall Street Invention 
Brokerage, 79 Wall Street, New York 5, 
N. Y 

PATENT SEARCHES including maximum 
speed, full airmail report and closest 

patent copies $6.00. Quality searches 
expertly administered with complete se- 
crecy guaranteed. Free Invention Protec- 
tion forms and "Patent Infornation." 
Write Washington Patent Search Bureau, 
Dept. 20, 711 14th St. N.W., Washington 
5, D. C. 

ELECTRONICS SUPPLIES 
& EQUIPMENT 

AUDIO ITEMS free bargain list, new, 
used and sample equipment. 

Gim Unlimited, P.O. Box 84, Jericho, NY. 
11753. 

F.M. BUGGING Devices, two revolu- 
tionary schematics $1.00. Howard, 20174 

Ward, Cetroit, Michigan 48235. 

COMPONENTS ELECTRONIC Audio 
Equipment Accessories. Seville, P.O. 

Box 56766, Pgh., Pa. 15208. 

. . MUSIC 

POEMS, SONGS wanted for new song 
hits and recordings by America's most 

popular studio. Tin Pan Alley, 1650 -EL 
Broadway, New York 10019. 

LEARN GUITAR. Just Released. Send self 
addressed, stamped envelope for infor 

mation. R. D. Bowen, G-3 Dutch Village, 
Blacksburg, Virginia 24060. 

. . . ROCKETS 

ROCKETS: IDEAL for miniature transmit- 
ter tests. New illustrated catalog 25s. 

Single and multistage kits, cones, en- 
gines, launchers, trackers, rocket aerial 
cameras, technical information, etc. Fast 
service. Estes Industries, Penrose 13, Col- 
orado 81240. 

. . MISCELLANEOUS 

WEBSTERS TYPING Service, 812 Wain 
wright, Houston, Texas 77022. Send 

Stamped Envelope. 

"MAGIC CIRCLE" Pocket Size Alumi- 
num Disc, Ready Reference, Electric 

Formulas, Electric, Electronic, Mechani- 
cal Students. Send 51.00 Cash Or M.O. 
To: P & 8 Company, 313 Jackson, Ozark, 
Alabama 36360. 

OVER 2,000,000 BACK Issue Magazines! 
Send Needs. No Catalog. Midtown, 

Box 934 -El, Maywood, N. J. 07607. 

GEORGIA REMAILS. Your secret ad- 
dress. Entersull, Box 188X, Forsyth, Ga. 

31029. 

IT -Mir -re -115 Classified advertising Order Form 
Fcr infirmation'on terms, clos-' 
inr dales, etc., see heading ' 

at top of Classified Section. 

INSTRUCTIONS: WORD COUNT: Zip code free. Figure one word for name of state (New Jersey); name of 
city (Little Falls); sets of characters as in key (M-14); abbreviatioi of Northwest (NW); 
but note separate initials as in a name (M. D. Brown), 3 words counted as a word each. 
DEADLINE FOR ADS: Copy must be in by the 20th day of the fourth preceding month for 
the issue in which the ad is to appear. 
BLANKLINE: May be placed both above and below the ad, if desired. Each blank line is 
charged as 5 words. 

a word 
Minimum Ad 

10 Words 

1 TO: ELECTRONICS 
Gentlemen: Here's our copy for the Classified Section of ELECTRONICS ILLUSTRATED. Remittance of 

S is enclosed to cover insertion(s) in the issue(s). 

ILLUSTRATED 67 W. 44th St., New York, N.Y. 10036 Att.: Classified Advertising Dept. I 
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do Santa a tavor 
Special Christmas 

Gift Rates 
ONLY $2 each for two or 
more 1 -year subscriptions 

Single 1 -year subscription, $3 

Single 2 -year subscription, $4 
Two or more 2 -year 

subscriptions $3.50 
(ea.) 

In U.S., possessions 8 Canada 

ELECTRONICS 
I LULU ST 1ATEII 

Fawcett Building 
Greenwich, Conn. 06830 

(and your friends, too!) 

Get your friendly mailman to deliver El 

Gift Subscription annourcements to your friends. 
Over the next year (or two, if you prefer) he'll 

also deliver copies of ELECTRONICS ILLUSTRATED 

as they come out to CBers, hams, SWL's, 
experimenters, high-fidelitarians or general 

electronic tinkerers. That means less work 
for Santa, more fun for the friends on your list. 

(And don't forget to enter or extend your 
subscription at these special rates !) Just mail 

us the Christmas Gift Order cord today. 

Whhcótmaó 
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Electronics is 
0pportUfl1tY, 
actiøfl and 

NEW 

25" Color 

TV KITS 

P ck any one of the four 
big fields in electronics: 
COLOR -TV, INDUSTRIAL 
o' CCMPUT.ER ELEC- 
TRON CS, or COMMUN - 

CATICNS. Each is packed 
with cpportunity for the 
rren who want to move 

"up. If you're among them, 
rrail the card belovl. 
Because NTS training is 
fast, easy and thorough. 

-4-----.c 

- J [ 
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ALL NEW KITS...ALL NEW COURSES, WITH NTS PROJECT -METHOD 
TRAINING! MORE BIG KITS THAN EVER OFFERED FOR TRAINING ANYWHERE! 

A tig 25" Color TV, a desk -top computer trainer, oscilloscope, 
solid-state radios. Integrated circuits, zoo! All part of NTS 
PrcjectMethod: The sure-fire system that builds everything 
you need to know around practical kit projects. And NTS 
gives you professícnal "test -center" equipment, including 
signal generator, VTVM, and tube checker for your trouble- 
shooting and servicing work. NTS shows you how to use :hem 
early in your training. You earn money repairing TV sets and 
electronic equipment even before you've completed the 
course. Brand new Cobr Catalog describes in detail all the 
exciting equipment that comes with each course. 

CLASSROOM TRAINING 
AT LOS ANGELES: 
You can train at our resident 
school in Los Angeles. NTS 
occupies a city block with oler 
a million dollars In facilities 
devoted to technical training. 
Check special box in coupon. 

HIGH SCHOOL AT HOME: 
NTS offers accredited high 
school programs. Take only 
the subjects you need Study 
at your own pace. Everything 
included 'at one low tuition. 
Check special box in coupon 
for free catalog. 

#111 

Accredited Member: 
National Home 
Study Council 
Accredited Member: 
National Association 
of Trade and 
Technical Sc tools. 

NATIONAL SCHOOLS 
World Wide Training Since 1905 

4000 S. Figueroa Street 
Los Angeles, California 90037 

r 

Get the full story! 
See all the exciting 
new kits you get 
from NTSI Cut out 
and mall reply card 
for new, color cata- 
log and sample les- 
son! 
No obligation. No 
salesman will call. 

APPROVED FOR VETERANS 

ACT NOW! DON'T DELAY! 1 0 TRAINING PROGRAMS TO INSURE YOUR FUTURE 

Please rush new Color Catalog and Sample Lesson plus information on course 
checked below. No obligations. No salesman will call. 

MASTER COURSE IN COLOR 
TV SERVICING 
COLOR TV SERVICING 
MASTER COURSE IN TV & 
RADIO SERVICING 
PRACTICAL TV & RADIO 
SERVICING 

g l MASTER COURSE IN 
ELECTRONIC 
COMMUNICATIONS 
FCC LICENSE COURSE 

MISTER COURSE IN 
ELECTRONICS TECHNOLOGY 

INDUSTRIAL AND 
AUTOMATION ELECTRONICS 

COMPUTER ELECTRONICS 

BASIC ELECTRONICS 

High School at Home 

Major Appliances Servicing 
Course 

Dept. 213-128 

Name 
_ 

- Age 

Address 

City State 

Please fill in Zip Code for fast service 

Check if interested it Veteran Check here if interested ONLY 
Training under new G.I. Bill in Classroom training in Los 

Angeles 



National Technical Schools makes it easier to doj- 
ble your income. All you need is your own ambition. 
The NTS Project Method simplifies your training ... 
maces it easy for you to enter Electronics ...a 
whole new world of opportunity. 
You can have a- solid career and probably doub e 
your present earnings. Start moving up today. In 
Color TV. Or in computer and industrial elec- 
tronics. Or in communications and aerospace. It s 

easier than you think. 

NTS will show you how! 

BUSINESS REPLY MAIL 
No Postage Stamp Necessary if Mailed in the United States 

POSTAGE WILL BE PAID BY 

NATIONAL SCHOOLS 

4000 South Figueroa Street 

Los Angeles, California 90037 

VIA AIR MAIL 

idr AV/ 
FIRST CLASS 
Permit No. 3087 

Los Angles, 
Calif. 
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(see other side for 
more information) 

NATIONAL 
(TECHNICAL ' 

SCHOOLS 
World Wide Training Since 19-05 

4000 So. Figueroa St, Los Angeles, Calif. 9003 

APPROVED FOR VETERANS 
NTS ... An Accredited School devoted ló 
both Resident and Home Study Frainine 

NTS... Occupies a city block with over 
a million dollars in facilitlas. 


