
COUNTERFEIT ANTIQUE RADIO PROJECT THAT WOR ! 

elementary 
Electronics 

RESISTOR 

NETWIRKS 
OUR BASIC COURSE 

°LLS 

INSIDE CB RECEIVERS 

ANALOG or DIGITAL -Take Your Choice: 
DIGITAL DISPLAY -LED readout identifies unmarked - 

diode and tansistor types- rejects defective units! 

.ANALOG READOUT- electronic expanded -scale 
vo tmeter keeps you posted on car's battery- 
alternator system! 

IlD11)'r 
.,.. "'"*... . 
....: 

VE'Cft 
*41 

ORTS 

Ni Pace 223 23- Channel CB Rig 

v B & K 970 Transistor Equipment 

v Heathkit HW -202 2 -Meter FM Tr 

O I ZS T Vd HOW18Sil I d 
1S )0Id303'cd 947T 

r H7ylSSwin r 

EOSlI T-f?A4i1V8Y 909g 69 Zt 

DAIIS PUBLICAI7ON 

www.americanradiohistory.com

www.americanradiohistory.com


From Cleveland Institute of Electronics 

learn by doing! 
Perform more than 200 exciting experiments 
with CIE's fascinating ELECTRONICS 
LABORATORY PROGRAM! 
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You get your own 161 -piece electronics laboratory... 
with authentic electronic components used by industry! 

You learn how to construct circuits and 
connect them with a soldering iron, which 
is part of your CIE laboratory equipment. 
This "hands on" experience is extremely 
valuable in applying what you learn. 

Testing and troubleshooting are an im- 
portant part of your learning experience. 
Included in your laboratory is a precision 
"multimeter" to diagnose electrical and 
electronic troubles quickly and accurately. 

Prepare now for a high income career in Electronics...the 
Electronic miracles are changing 
today's world with breathtaking 
speed. 

And with this growth in electronics 
technology has come a brand new 
need ... a demand for thousands of 
electronics technicians, trained in 
theory and practice to build the 
products, operate them and service 
them during the Seventies. 

Don't just wait for something to 
"happen" in your present job. Get 
ready now for a career you'll really 
2njoy with a good income and plenty .fi opportunity for advancement. 

erience with experiments 
ur best teacher 

Hands on" experience helps to re- 
inforce basic theory. When you 
learn by doing, you discover the 
"how" as well as the "why." You'll 
find out for yourself the right way as 
well as the wrong way to use elec- 
tronic components. How to construct 
your own circuits, to discover trouble 
spots and learn how to fix them. And 
with CIE's special Auto-Programmed 
Lessons, you learn faster and easier 
than you'd believe possible. 

CIE's fascinating course, Elec- 
tronics Technology with Laboratory, 
teaches you Electronics by making 
it work before your eyes. And you do 
it yourself, with your own hands. 

Importance of FCC License 
and our Money -Back Warranty 
Many important jobs require an FCC 
License and you must pass a Gov- 
ernment licensing exam to get one. 

But, a recent survey of 787 CIE 
graduates reveals that better than 9 
out of 10 CIE grads passed the FCC 
License exam. 

That's why we can offer this fa- 
mous Money -Back Warranty: when 

you complete our Laboratory Course, 
which provides FCC License prep- 
aration, you'll be able to pass your 
FCC exam or be entitled to a full 
refund of all tuition paid. This war- 
ranty is valid during the completion 
time allowed for your course. 

You get your FCC License - or 
your money back! 

You'll have high paying 
job opportunities 
Electronics is still young and growing. 
In nearly every one of the new excit- 
ing fields of the Seventies you find 
electronics skills and knowledge are 
in demand. Computers and data pro- 
cessing. Air traffic control. Medical 
technology. Pollution control. Broad- 
casting and communications. With a 

CIE Diploma and an FCC License 
you can choose the career field you 
want ... work for a big corporation, a 
small company or even go into busi- 
ness for yourself. 

Here's how two outstanding CIE 
students carved out new careers: 
After his CIE training, Edward J. 
Dulaney, President of D & A Manu- 

Approved 
under 

G.I. Bill 

All CIE career 
courses are ap 
proved for educa- 
tional benefits 
under the G. I. Bill. 
If you are a Veteran 
or in service now, 
check box for G.I. 
Bill information. 

CIE 

Modern space -age components like this 
IC (integrated circuit) are professional 
quality and can be used again and again 
in many of your projects. Lesson by lesson, 
piece by piece your knowledge grows! 

Science of the Seventies. 
facturing, Inc., Scottsbluff, Nebraska, 
moved from TV repairman to lab 
technician to radio station chief 
engineer to manufacturer of elec- 
tronic equipment with annual sales 
of more than $500,000. Ed Dulaney 
says, "While studying with CIE, I 

learned the electronics theories that 
made my present business possible." 

Marvin Hutchens, Woodbridge, 
Virginia, says: "I was surprised at the 
relevancy of the CIE course to actual 
working conditions. I'm ' ser- 
vicing two -way radio systen ,t the 
Greater Washington area. My earn- 
ings have increased $3,000. I bought 
a new home for my family and I feel 
more financially secure than ever 
before." 

Send now for 2 FREE BOOKS 

Mail the reply card or coupon for our 
school catalog plus a special book 
on how to get your FCC License. For 
your convenience, we will try to have 
a representative call. If coupon is 
missing, write: Cleveland Institute of 
Electronics, Inc., 1776 E. 17th St., 
Cleveland. Ohio 44114. Do it now! 

Cleveland Institute of Electronics, Inc. 
1776 East 17th Scree,. Cleveland. Ohio 44114 

Accredited Member National Home Study Council 

Please send me your two FREE books: 
I. Your illustrated school catalog, "Succeed in Electronics." 
2. Your book, "How to Get a.Commercial FCC License." 

I am especially interested in: D Electronics Technology with Laboratory 
C Electronics Technology D Industrial Electronics 
D Electronic Communications D First Class FCC License 

D Broadcast Engineering D Electronics Engineering 

Name Age 
(PL[ASE PRINT) 

Address 

City State 

D Veterans and Unknown: Check here for G.I. Bill information. 

Zip 
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Martin W. Bajor, James A. Fred, Joe Gronk, Don 
Jensen, Janus Kodrun, Kathi Martin, Charles Rakes, 
Hank Scott, Gary W. Towner, Art Trauffer, and the 
ELEMENTARY ELECTRONICS editorial staff. 

4 ELEMENTARY ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


BUILD 20 RADIO 
and Electronics Circuits 

PROGRESSIVE HOME 
RADIO -T.V. COURSE 

Now Includes * 12 RECEIVERS * 3 TRANSMITTERS * 5Q. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER * SIGNAL INJECTOR * CODE OSCILLATOR 

* No Knowledge of Radio Necessary * No Additional Parts or Tools Needed * EXCELLENT BACKGROUND FOR TV 

* Sold In 79 Countries 

SCHOOL INQUIRIES INVITED 

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

The 'Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
rock -bottom price. Our Kit is designed to train Radio & Electronics Technicians. making 
use of the most modern methods of home training. You will learn radio theory, construc- 
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. 

You will learn how to build radios. using regular schematics; how to wire and solden 
In a professional manner: how to service radios. You will work with the standard type of 
Punched metal chassis as well as the latest development Of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and oscillators detectors. rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble -shooting, using the Progressive Signal Tracer, Progressive Signal Injector. Pro- 
gressive Dynamic Radio Electronics Tester, Square Wave Generator and the accompany. 

instructional material. 
y 

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 Generator, Code 
Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You 
will receive an excellent background for television, Hi -Fi and Electronics. 

Absolutely no previous knowledge of radio or science is required. The "Edu -Kit" is 
the product of many years of teaching and engineering experience. The 'Edu -Kit' will 
provide you with a basic education in Electronics and Radio worth many times the low 
price you pa . The Si. nal Tracer alone is worth more than the price of the kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

In radio or science. Whether you are inter- 
ested in Radio & Electronics because you 
want an interesting hobby, a well paying 
business or a job with a future, you will find 
the d thousands of Individuals 

investment. 
of Many all 

ages and backgrounds have successfully 
used the "Edu -Kit" in more than 79 coun- 
tries of the world. The Edu -Kit.' has been 
carefully designed, step by step. so that 
you cannot make a mistake. The 'Edu -Nit" 
allows you to teach yourself at your own 
rate. No instructor Is necessary. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio Edu -Kit' is the foremost educational radio kit in the world. 

and is universally accepted as the standard in the field of electronics training. The "Edu- 
Kit" uses the modern educational principle of "Learn by Doing." Therefore you construct. 
learn schematics, study theory, practice trouble shooting all in a closely integrated pro- 
gram designed to provide an easilylearned, thorough and interesting background in radio. 

You begin by examining the various radio parts of the EdUKit." YOu then learn the 
function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you Will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble -Shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually, in a progressive manner, and at your own rate. You will 
find yourself constructing more advanced multi -tube radio circuits, and doing work like 4 
orofesslonal Radio Technician. 

Included in the "Edu- Kit" course are Receiver, Transmitter, Code Oscillator, Signal 
Tracer. Square Wave Generator and Signal Injector Circuits. These are not 

d 
professional 

"breadboard" experiments, but genuine radio circuits, constructed by means of professional 
wiring and soldering on metal chassis, plus the new method of radio construction known 
as "Printed Circuit These circuits Operate on our e- ular AC or DC house current. 

THE "EDU -KIT" - IS COMPLETE 
You will receive all parts and instructions necessary to build twenty different radio and 

electronics gircuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari- 
able, electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips, 
hardware, tubing, punched metal Chassis, Instruction Manuals, hook -up wire, solder. 
selenium rectifiers. coils, volume controls and switches, etc. 

In addition, you receive Printed Circuit materials, including Printed Circuit chassis. 
special tube sockets, hardware and instructions. You also receive a useful set of tools, a 
professional electric soldering iron, and a self -powered Dynamic Radio and Electronics 
Tester. The 'Ed -Kit" also includes Code Instructions and the Progressive Code Oscillator, 
in addition to F.C.C. Radio Amateur License training. You will also receive lessons for 
servicing with the Progressive Signal Tracer and the Progressive Signal Injector, a High 
Fidelity Guide and a Quiz Book. You receive Membership in Radio -TV Club, Free Consulta- 
tion Service, Certificate of Merit and Discount Privileges. You receive all parts, tools, 
instructions. etc. Everything is yours to keen. 

PRINTED CIRCUITRY I 

At no increase in price, the i 'Edu -Kit r 
now includes Printed Circuitry. You build 
a Printed Circuit Signal Injector, a unique 
servicing instrument that can detect many 
Radio and TV troubles. This revolutionary 
new technique of radio construction is now 
becoming popular in commercial radio and 
TV sets. 

A Printed Circuit Is a special insulated 
chassis on which has been deposited a con- 
ducting material which takes the place of 
wiring. The various parts are merely plugged 
in and soldered to terminals. 

Printed Circuitry is the basis of modern 
Automation Electronics. A knowledge of this 
subject is a necessity today for anyone in- 
terested in Electronics. 

JULY -AUGUST, 1974 

Res. U.S. 
Pat. Off, 

/reining El nits Technicians Since 1946 

FREE EXTRAS 
SET OF TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 
PLIERS- CUTTERS 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE QUIZZES 
TELEVISION BOOK RADIO 
TROUBLE -SHOOTING BOOK 
MEMBERSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 

s PRINTED CIRCUITRY 

SERVICING LESSONS ( 

You will learn trouble- shooting nd 
Servicing In a progressive manner. You 
will practice repairs on the sets that 
you construct. You will learn symptoms 
and causes of trouble in home. portable 
and car radios. You will learn how to 
use the ofessienat Signal Tracer. the 
unique Signal Injector and the dynamic 
Radio & Electronics Tester. While you 
are learning in this practical way, You 
will be able to do many a repair lob for 
your friends and neighbors. and charge 
fees which will far exceed the price of 

rvice the will help you, with 
Consultation 
any technica$eprob 

lems you may have. 

FROM OUR MAIL BAG 
J. Stataitis. of 25 Poplar PI.. Water- 

bury, Conn., Writes: I have repaired 
several sets for my friends. and made 

was 
ready The 

spends $240 for 
for 

iCourse. 
but I found your ad and sent for your 
Kit." 

Ben Valerie. P. O. Box 21. Magna, 

I ndiYOU thutiOs aalo am sending 
are wonderful. 

the answers for them. I have been In 
Radio for the last seven years. but like 
buildo Radio 

with 
Testing Equipment.11 

like to 

loved every minute I worked with the 
different kits: the Signal Tracer works 
fine. Also like to let You know that I 
feel proud of becoming a member of your 
Radio -TV Club." 

Robert L. Shoff, 1534 Monroe Ave.. 
Huntington, W. Va.: "Thought I would 
drop you a few lines to say that I re. 
ceived my Edo-Kit, and was really amazed 
that Such a bargain can be had at such 
a low price. I have already started re- 
pairing radios and phonographs. My 
friends were really surprised to see me 
get into the swing of it 5o quickly. The 
rouble- shooting Tester that comes with 

trouble If there Is any to befit found." swell, and 

Progressive "Edu- Kits" Inc., 1189 Broadway, Dept. 568DJ Hewlett, N.Y. 11557 
r 
I Please rush me free literature describing the Progressive I 

I Radio -TV Course with Edu -Kits. No Salesman will call. I 

I 

NAME 

I ADDRESS 

CITY & STATE ZIP 

PROGRESSIVE "EDU- KITS" INC. I 

1 1189 Broadway, Dept. 568DJ, Hewlett, N.Y. 11557 1 
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cos- 
Non aovo 
NEW BIPOLAR MULTIMETER: 

AUTOMATIC POLARITY INDICATION 

111.1116 

Model ES 210K 
Displays Ohms. Volts or Amps in 5 ranges Voltage 
from IOU Microvolts to 500 V Resistance from 100 
Milliolims to 1 Megohm Current Irons 100 Nano 
Amps to 1 Amp S71 00 Case extra 912 50 

¡Optional probe) SS 00 

40 MHz DIGITAL FREQUENCY COUNTER: 
Will not be damaged by high power transmission levels. 
Simple, 1 cable connection to transmitter's output. 

ES 220K - Line frequency time base. 

1 KHz resolution ... 5 digit: 569.50. Case extra: 510.00 

ES 221K - Crystal time base. 

100 Hz resolution .. 6 digit: $99.50. Case extra: 510.00 

DIGITAL CLOCK: 

gP!! 
ES 112K/124K 12 hour or 24 hour clock: $46.95. 

Case extra: Walnut S20.00 Metal $7.50 

CRYSTAL TIME BASE: 

ES 201K - Opt. addition to ES 112K, 124K or 500K 
Mounts on board. Accurate to .002% .... $25.00 

I.D. REMINDER: 
ES 200K- Reminds operator that 9 minutes and 45 seconds 

have passed. Mounts on ES 112 or 124 board. Silent LED 
flash: S10.95. Optional audio alarm $4 extra. 

Dependable solid -state components and circuitry. Easy reading, 

7 segment display tubes with clear, bright numerals. These products 
operate from 117 VAC, 60 cycles. No moving parts. Quiet, trouble free 
prioted circuit. 
Each kit contains complete parts list with all parts, schematic illustrations 
;,rd easy to follow, step by step instructions. No special tools required. 

411111-- ORDER YOURS TODAY: 

Use your Mastercharge or 
Bankamericard 
Money Back Guarantee 

10418 La C enega Inglewood, Ca. 90304 (213) 6143021 
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LIVE IN THE WORLD OF TOMORROW...TODAY! 

11111 NM ow ow NW WI. W. 
KNOW YOUR ALPHA 

FROM THETA! 
For greater relaxation, concentra 
Lion, listen to your Alpha -Theta 
brainwaves. Ultra- sensitive electrode 
headband slips on /off in seconds- 
eliminates need for messy creams, 
etc. Atch'd to amplifier, filters 
brainwaves, si wale beep for ea. 
Alpha or Theta ave passed. Moni- 

toring trtton simulates Alpha Sound; audio & visual 
models. Ra e able. easy -to -use unit -comparable to costlier models. 

Completely safe. Comprehensive instruction booklet. 
No. 1635F" (8z3 %4 26 ox) $128.00 Ppd. 

LOW COST .'STARTER" UNIT 
No. 71,809EN 549.95 Ppd. 

%II am No m.>Mill Ma. 
He -Ne LASERS FROM $99.50! 

Edmund quality, TEMoo mode, 
cold cathode for long life. 
Completely self- contained 
units; solid state power sup- 
ply; 110v AC. 0.3mW min - 
GREAT GENERAL PURPOSE LA- 
SER: 1.2mm beam dia., 2.0m- 
Rad beam Diverg. Stock No. 
79,061EK . $99.50 Ppd. 

1.0mW min -HI- PERFORMANCE LAB LASER: 1.2mm beam dia., 
1 OmRad beam Diverg. Stock No. 79,050EK . $150.00 Ppd. 
3.0mW min- DEPENDABLE HI- POWERED LASER: 1.0mm beam 
dia., 0.8mRad beam Diverg. 

Stock No. 79,052EK . $325.00 Ppd. 

11111111MMI IOW 
ornx > ' 11 

O .000. hai 

osA 
.(.1. 

EDMUND EDM 

.00 
130 EXPERIMENTS 
IN OPTICS 

and photography! Optix ® Experiments 
Kit is a complete optical & photography 
lab for 130 exciting experiments. Lets 
you recreate the periscope. telescope, 
microscope. kaleidoscope! Build a 35mm 
reflex camera with interchangeable lens 
system! Make, develop photographic 
film! Enjoy the fun and fascination of 
having your own optics lab. Fully 
illustr 112 -pg manual, 11,/,x1 1", clearly 
explains usage of this stimulating kit's 
114 precision engineered components. 

Stock No. 71,646EK $22.50 Ppd. 

MAIL COUPON FOR 

GIANT FREE 
CATALOG! 

180 PAGES MORE THAN 
4,500 UNUSUAL BARGAINS 

Completely new Catalog. Packed with huge selection 
of telescopes, microscopes, binoculars, magnets, mag- 
nifiers. prisms, photo components, ecology and Unique 
Lighting items, parts, kits, accessories - many hard - 

to -get surplus bargains: 100's of charts, illustrations. 
For hobbyists, experimenters, schools, industry. 

EDMUND SCIENTIFIC CO. 
300 Edscorp Building. Barrington. N. J. 01007 

Please rush Free Giant Catalog '' EK'' 

I Name 

1 Address 

City State Zip 

(And our FREE CATALOG is packed with exciting and 
unusual ecological & physical science items -plus 4,500 
finds for fun, study or profit . . . for every member of 
the family). 

owl SIM MINE Mill REM Isim 
3- CHANNEL COLOR 

ORGAN KIT 

Stock No. 

Easy to build low-cost kit needs no tech- 
nical knowledge. Completed unit has 3 bands 
of audio frequencies to modulate 3 inde- 
pendent strings of colored lamps (i.e. "lows"- 
reds, "middles "greens, highs " -blues. Just 
connect hi -fi, radio, power lamp etc. & plug 
ea. lamp string into own channel (max. 
300w ea.). Kit features 3 neon indicators, 
color intensity controls, controlled individ 
SCR circuits; isolation transformer; custom 
plastic housing; Instr. 

41,831EK $17.00 Pad. 

sow OM MIN MI 11111a amm 

NEW! KIRLIAN PHOTOGRAPHY K 
Experiment the fascinating 
new field of 

in 
'Kirlian" electro. 

photography- images obtained on 
film ithout amera or lens by 
direct recording of electric charge 
transmitted by animate & in- 
animate objects. Each "aura" 
differs from another -animate aura 
said to change corresponding to eede Kit 

i - vrything neeed except fi lm in- 
cluding portable darkroom. double 
transformer isolated from power 
source: Complete insULetions. 

cr 44 ac t ir. \ 
Stock No. 71,938EK $49.95 Ppd. 
"HIGH VOLTAGE PHOTOGRAPHY" by H. S. Dakin 
NO. 9129EK (60 -PG. PPBK BK.) $5.00 Ppd. 

ACTUAL WORKING SOLAR HOME PLANS 
the most 

fascinating possible c home of 
the future. It can be your 
"now" answer to today's 
energy crisis in housing. Ex- 
pert Dr. Harry E. Thomason 
tells advantages, problems, 
savings, and more in this 
important 20 -pg fact -filled 

booklet. Also includes 8 -page oversize insert of basic, actual 
solar home plans, a valuable guideline to you and your architect 
in fitting space requirements, design ideas, and local area build- 
ing codes. 
No. 9440EK (Solar House Plans) $10.00 Ppd. 

ORDER TODAY! COMPLETE AND MAIL 
EDMUND OCIEN 
300 Edscorp Building, Barrington, N.J. 08007 

JULY -AUGUST, 1974 

How Many Stock No. Description Price Each Total 

PLEASE SEND 

_fir+^/ 

GIANT 

V `" 

FREE CATALOG "EK" MERCHANDISE TOTAL S 

PLEASE ADD HANDLING CHARGE; 

$1. ON ORDERS OVER ER. S5 
50c 

ON 
ON ORDERS 

OVER 
UNDER 00.00 

TOTAL $ 

L 

MONEY -BACK 

GUARANTEE 

OR RETURN ANY 

CHASE Iti 30 5h15 
FOP PULL REFUND 

011116 aig., aim MOM OEM 

I enclose check 
money order for $ 

NAME 

ADDRESS 

CITY STATE ZIP 
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The Hustler "Double- Talk" CB mo- 
bile antenna system gives guar- 
anteed superior performance over a 

single antenna installation - more 
uniform signal pattern because of 
uniquely detailed phasing design. 
Get twice the signal capture area, 
twice the power capability, more 
consistent communications with vir- 
tually no fading or blind spots when 
changing direction in travel. 

48" 
SDT 42" 

DFG 

Select the model of your choice; each 
ready for easy installation and operation. 

Available from more than 3000 distributors 
and dealers who recognize the best! 

NEW-TRONICS CORP. 

8 

15800 COMMERCE PARK DRIVE 
BROOK PARK, OHIO 44142 

CIRCLE NO. 16 ON PAGE 17 OR 103 

Hey, 

look me over 
Showcase of New Products 

Energy Control 
Zenith Controls designed its new, Compact 
Series 2400 program time switch to provide 
precise 24 -hour ON -OFF control of a variety 
of equipment including oil wells, pumps, 
fans, heaters, air conditioners, process equip- 
ment, and recorded music. Of utmost im- 
portance is the control of energy loss during 
time periods when nobody is present to turn 
off lights and motors. The Series 2400 switch 

Circle No. 170 on Lit -Lib Coupon on page 86 

has 96 self- contained clips offering ON -OFF 
operation in 15 minute increments or mul- 
tiples thereof. No tools are needed to change 
schedule. A snap -in bracket assures easy 
mounting either open or enclosed. U.L. listed, 
Zenith's new Program Time Switch is syn- 
chronous motor driven for accurate operation. 
S.p.d.t. snap action contacts rated 20 amps, 
noninductive to 480 VAC. Available with or 
without day selector device. Basic unit priced 
at $32.00. For more information contact 
Zenith Controls, Inc., 830 West 40th Street, 
Chicago, IL 60609. 

Gilfer Catalog 
A new 16 -page catalog for 1974 of supplies 
for shortwave listeners and radio monitors 
is being mailed by Gilfer Associates, Inc. 

ELEMENTARY ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


THERE'S a 
BETTER WAY 

TO GO. 

Energy shortages tell us we have to 
change our driving style. Now! It doesn't 
mean we have to go back to horse and buggy 
days. But it does mean we have to make 
every drop of gas give us the most go for 
our money. Anyone with horse sense knows 
that a well -tuned car gets better mileage, 
and in times of fuel shortages, better 
mileage means a lot. 

The Mark Ten B Capacitive Discharge 
System keeps your car in better tune so it 
burns less gas. Using Mark Ten B is more 
than horse sense. It's the smart move under 
the hood, helping 
a nation survive 
an energy crisis 
and keeping you 
on the road. Delta 
Mark Ten. The 
best way to go. 

DELTA PRODUCTS, INC. 
P.O. Box 1147, Dept. EE 
Grand Junction, Colo. 81501 
(303) 242 -9000 

Please send me free literature. 
Enclosed is $____'__ Ship ppd. it Ship C.O.D. 
Please send: _ __ Mark Ten B assembled @ 
$59.95 ppd. Mark Ten B Kit @ $44.95 ppd. 
(12 volt negative ground only) Standard Mark 

Ten assembled. @ $44.95 ppd. __ 6 Volt: Neg. 
Ground Only___ 12 Volt: Specify ___Pos.Ground 

Neg. Ground ____ Standard Mark Ten Deltakir 
@ $29.95 ppd. (12 Volt Positive or Negative Ground 
Only) 

Car Year Make__ 

Name _ 
Address 

City /State Zip 

L J 
CIRCLE NO. 10 ON PAGE 17 OR 103 
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CALECTM 

ATTENTION 
HOBBYISTS! 
BUILD THIS 
DIGITAL 
COUNTER/ L.E.D. 
CISPLAY 
KIT. 10.17; 

Everything needed to build a complete decade 
counter (0.9) including a printed circuit board. 
Operates from a 5 Volt D.C. supply. Can be 
used in hundreds of applications. 

See your nearby CALECTRO 
distributer for all the most 
popular digital displays and 
integrated circuits. Also, get 
your copy of the new 
CALECTRO DIGITAL 
PROJECTS HANDBOOK! 

ELECTRONICS GC ELECTH 
Division of Hydrometall, Inc. 
Rockford,111inob 61101 U.S.A.0 

CIRCLE NO. 

.i 
15 ON PAGE 17 OR 103 

HEY, LOOK ME OVER 
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The basic catalog will be updated by periodic 
Supplement mailings throughout 1974. The 
new catalog contains details on receivers, 
books, antennas, headphones, clocks, and 
accessories. Copies of the catalog are free. 
Gilfer is the stocking agent for many well - 
known products including: Joystick, Barlow 
Wadley receivers, Telex headphones, Ham - 
gear preselectors, Mosley antennas, Drake 
receivers, Franklin wall clocks, and more. 
To get Gilfer's catalog write to P.O. Box 239, 
Park Ridge, NJ 07656 today. 

24 -Hour Timer 
Now you can turn any lamp or appliance on 
and off automatically at any preset time with 
the new Micronta 24 -hour Automatic Timer 
from Radio Shack. Simply set the timer to 
the correct time, set the "on" and "off" trip 
levers to the desired time, plug the appliance 
into the timer and plug the timer into any 
AC outlet. Operation repeats every 24 hours 
automatically. You can use it to wake up to 
radio, stereo, or TV, start your morning cof- 
fee, and control air conditioners or electric 

r- 

Circle No. 161 on Lit -Lib Coupon on page 86 

ELEMENTARY ,ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


 S 

SILTRONIX BREAKS THROUGH 
CONGESTED TRAFFIC 

Whether you're concerned with heavy 
communications traffic or you're caught 
in a freeway jam -up, rely on SILTRONIX 
to get your message through. When extra 
"talk- power" is needed, you don't have 
to waste half of your valuable power in 
the unused sideband of an AM transmis- 
sion. SILTRONIX' SSB -23 fully converts 
your voice to far -reaching RF power in 
one efficient, suppressed carrier, side - 
band that out -performs any conventional 
AM signal in citizen band service. 

Snarled traffic situations call for a 
presence of mind suggesting caution, 
calm patience and clear thinking. A 10- 
43 call will advise traffic control author- 
ities of the problem, while a call to your 
office or home can avoid worry about 
your delayed arrival. 

Presence of mind also suggests a deter- 
mined search for quality when choosing 
a CB transceiver. After all, when you do 
encounter an emergency, it may well be 
the reliable performance of your equip- 
ment that you will depend on for help. 
Your investment in a SILTRÖNIX trans- 
ceiver - now - will insure that you get 
the performance you expect to receive ... when you'll need it most. 

Look for an SSB -23 in the showroom 
of your local CB dealer. By insisting on a 
transceiver that carries a SILTRONIX 
label, you will be insisting on quality. 
Visit him this week. 

SILTRONIX SSB -23 Transceiver 
"The Tiny T -N -T" 

Suggested Retail Price $329.00 

Whatever your CB needs may be, place your confidence in authorized SILTRONIX 
dealers - they know the meaning of service. 

SILTRONIX 
A Cubic Corporation Company 

269 Airport Road Oceanside, CA 92054 
(714) 757-8860 

Dealers interested in adding quality merchandise to their 
stock are invited to inquire on their letterhead. 

CIRCLE NO. 5 ON PAGE 17 OR 103 
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PACE...((P)) 
GUARANTEES 
PERFORMANCE 
SERVICE 

For 
Outdoor 
Safety ,, -. 

HAND HELD 
CB TRANSCEIVERS 
from $29.95 to $94.95 

Reliable range 
Dependable performance 
Versatile operation 

PACE has a complete choice for CB 
Hand Held transceivers to work with 
your mobile, base or other hand held 
units for any type of radio communica- 
tions need. For "safety sake" as well 
as fun, your outdoor activity should in- 
clude a "PACE in your POCKET." 

WRITE PACE FOR FREE 
CITIZEN TWO -WAY RADIO GUIDE 
OR STOP BY YOUR LOCAL ... 

... SIGN OF QUALITY ((p)) 
1, lcE 
TWO-WAY RADIO SECIALÜTS 

PACE COMMUNICATIONS 
DIVISION OF PATHCOM INC. 
24049 S. FRAMPTON AVE., HARBOR CITY, CA 90710 

Name 

Street _ _ 

City -_ 

12 
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HEY, LOOK ME OVER 
heaters. According to Radio Shack the Mi- 
cronta 24 -hour Timer even helps save on 
your electric bill by having appliances, such 
as air conditioners, come onolonly when you 
need them, rather than letting them run all 
day. The Micronta 24 -Hour All- Purpose Timer 
is priced at $7.95. 1875 watt capacity. U.L. 
Listed. A similar model, designed for build - 
in installation in a wall switch or outlet box, 
is sold for $9.95. Micronta timers are avail- 
able from more than 2,500 Radio Shack 
Stores and Radio Shack Authorized Sales 
Centers nationwide. 

Phone Butler 
The Phone Butler, a telephone answering 
device and home message center, with a sug- 
gested retail price of $99.95, is designed for 
home as well as office use, and incorporates 

Circle No. 28 on Reader Service Page 17 or 103 

operating and design features particularly 
suited to the general consumer. It is shipped 
with a professionally pre- recorded answering 
message for an authoritative, attention -com- 
manding sound, and to aid microphone -shy 
users. But there is also provision for home 
recording of personal messages with a 
built -in condenser microphone. The Phone 
Butler can record up to 30 messages on a 
special cassette, and a "Message Waiting" 
indicator light is illuminated whenever a call 
has been taped. Made by BSR, the Phone 
Butler measures only 9 -in. x 10 -in. x 23/4 - 

in. and may be conveniently placed alongside 
a telephone or anywhere there is phone wir- 
ing. For more information write to BSR Elec- 
tronics, Inc., 401 Railroad Avenue, Westbury, 
NY 11590. 

Phone Lock 
Protect your phone absolutely from unautho- 
rized use with Phone -Guard. For home and 
office, Phone -Guard attaches to any wall or 
desk phone in minutes, even Touch -Tone 
types. Electrically operated, Phone -Guard 
does not interfere with your incoming calls, 
and the combination you have will prevent 
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Be amazed: 

Add Realistic® 4- channel sound to 
any stereo system this low -cost 
easy Radio Shack way 

Quatravox® uncovers 
a new world of sound hidden 

Save 6.90 - Complete 
Quatravox Add -On System 

Reg. Separate 
Items Price 

61.85 

5495 
Two Realistic Solo -103 Full -Range 
Acoustic Suspension Speaker Systems 

Realistic Q -3 4- Channel Synthesizer 
With Connecting Cables and Wood Case 

Free catalog 
at our 2500 stores 

coast-to- coast- 
or mail in for it. 

in your stereo recordings ... 
The magic of reflected sound: It's responsible 
for the spaciousness and magnificence of a 

live performance. But it lies buried in your 
records - unless you add Quatravox QV -3 
to your system! It uncovers that hidden, re- 
flected sound to recreate the atmosphere of 
a live show. It's amazing - for the first time 
you'll experience all the music on records, 
tapes and FM. The QV -3 out -does the compe- 
tition with its two synthesizer circuits, blend 
and rear -level controls, walnut -grain wood 
case plus all hookup cables. Just add two 
speakers. Our price is pretty amaz- 
ing, 2195 too. #40 -2011, only 

Radler/Melt 
A Tandy Corporation Company 

P. 0. Box 1052, Fort Worth, Texas 76107 

Retail prices may vary at individual stores Prices and products may vary in Canada 417 

CIRCLE NO. 32 ON PAGE 17 OR 103 
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We've just added the 1927 

Radio Encyclopedia 
to your growing library - 

S. GERNSBACK'S 1927 RADIO ENCYCLOPEDIA is 
your technical book on wireless and early radio. Deluxe 
illustrated reprint of the original. 175 pages. $12.95 
hard- cover, $9.95 soft -cover. 
VINTAGE RADIO is the fascinating photo reference 
for collectors and historians 1887-1929. 263 pages, over 
1,000 photos. $6.95 hard -cover, $4.95 soft -cover. 
RADIO COLLECTOR'S GUIDE is the data book for 
collectors, 50,000 facts, 1921 -1932. 264 pages, $3.95 
soft -cover. 

And now while they last- 
Most-Often-Needed 

1926.1950 Diagrams 
The original Supreme Publications books. Schematics of 
over 3,000 radio models from 1926 thru 1950. Restore 
those old sets, or use your books for valuable historical 
information. 

1926 -1938 volume, 600 models, $7.00. 
1940, 41, 42, 46, 48, 49, 50, S4.00 each. 
All eight volumes, special price $31.50. 

Quantities of original books are limited. Order now and 
avoid await for reprints. 

SEND TODAY to Vintage Radio, Dept E, 

Box 2045, Palos Verdes Peninsula, CA., 90274. 
Postage Paid. California residents add 6% tax. 

$ 

$ 
$ 

TOTAL $ 
Name 
Street 
City St Zip 

COLLECTORS! 

HEY, LOOK ME OVER 

Circle No. 162 on Lit -Lib Coupon on page 86 

others from using your phone. A handy 
item for the household with small children, 
or anywhere that outgoing calls must be 
controlled. Suggested retail price: $9.95. For 
more information write to Goodrich Prod- 
ucts, 137 Sierra St., El Segundo, CA 90254. 

Metric Hex Key Set 
A compact folding set of metric hex keys 
has just been introduced by Vaco. The set 
of seven works on the jackknife principle 
and includes sizes 1.27 mm, 1.5 mm, 2 mm, 

Circle No. 163 on Lit -Lib Coupon on page 86 

2.5 mm, 3 mm, 4 mm, and 5 mm. Blades 
are made of finest quality nickel- chrome- 
molly wrench steel and are precision drawn 
to assure accurate fit. List price is $2.48. 
All Vaco tools are unconditionally guaran- 
teed. For further information write to Vaco 
Products Company, 510 North Dearborn 
Street, Chicago, IL 60610. 

No Noise 
Is the clearest sound on your CB rig's 
speaker the whine of your car's alternator? 

ELEMENTARY ELECTRONICS 
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BRAND NEW! 

WILD 
BU 
THE GRRREAT MOBILES 
FROM PEARCE -SIMPSON 

True RF noise blanker, COUGAR 23B 
built in SWR bridge, S /RF/ 
Modulation /SWR Meter. 
Total of 12 controls. 

Sound of Excellence $229' 

Mike gain control, S /RF/ 
Modulation Meter, Tone 
Control. 

Wild as it Sounds 

TIGER 23C 

Receive O slide, BOBCAT 23C 
Manual ion Control. 
Modulation Control. 

Tears You Up 

Blg Meter that changes 
color, plug In mike and 
power leads, P.A. 

Sleek 

PUMA 23B 

$15995* 

$19945* 23 Channels, S /RF meteTMCAT 
23 

diode switching, crystal filter, $12995* 

Purr -fectness is expected from Pearce - 
Simpson and these grrreat new mobiles 
have it. Choose one of the Brand New 
Wild Bunch and cut through the CB jungle 
like a pussycat going through a saucer of 
warm milk. 

The Untamed 

*Suggested list price 

PEARCE -SIMPSON 
DIVISION OF 6 CORP. 
P.O. BOX 520800 BISCAYNE ANNEX MIAMI, LORICA 33152 

CANADIAN DISTRIBUTOR: SCOTTCOM RADIO, INC., 4643 LEVESQUE BLVD., CHOMEDY, LAVAL, QUEBEC, CANADA 

CIRCLE NO. 17 ON PAGE 17 OR 103 
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5 UPER 
p0 W E 

TALK CB What ives Johnson CB two-way Y 

adios their "extra sock" for longer range, Built-in 

'le Ironic Speech Compression, that's what! It's the 

xind of engineering you expect from U.S. -mode 

ohnson radios ... backed by a full 1 -year ports and 

labor warranty with over 700 service centers nationwide. 

PRICES START AT UNDER $1001 

SEND COUPON FOR FREE CATALOG! 

Name 

Address 

City State Zip 
In Canada: A. C. Simmonds & Sons, Ltd. 

CIRCLE NO. 33 ON PAGE 17 OR 103 

it scans 360° in 
milliseconds with 
5.75 dB gain. Or beams 
an 8.75 dB gain signal 
where and when you 
want it-instantaneously. 
(Otherwise, its just 
another beautiful 

base antenna.) 

MODEL MS 119 Super Scanner electronic beam 

antenna wilt control console. 

the antenna specialists co. 
Division of ORION INDUSTRIES, INC. 
12435 Euclid Ave., Cleveland, Ohio 44106 
Export: 2200 Shames Dr., 
Westbury, L.I., New York 11590 
Canada: A. C. Simmonds & Sons. Ltd. 

CIRCLE NO. 20 ON PAGE 17 OR 103 
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If yes, then you need an efficient ferromag- 
netic filter that wipes out all the alternator 
and generator noise between 2.2 and 400 
MHz. Gold Line alternator and generator fil- 
ters are easy to install; no tuning is required 
at all. The 60- ampere unit, GLC -1076, sells 
for $7.95. The 100 -ampere unit, GLC -1080, 
goes for $12.95. Sold nationally at CB out- 
lets and independent distributors everywhere. 
For more information write to Gold Line, 
Muller Avenue, Norwalk, CT 06852. 

Open Sesame 
The new Heathkit GD -3209 garage door 
opener system offers all the comfort and 
convenience needed with the reliability and 
safety necessary in a radio -controlled garage 
door opener. A touch of the button on the 
wireless transmitter will open the garage door 
and turn on the light inside the garage. Af- 
ter driving inside, another touch of the 
button closes the door securely, and the self- 

-41 
Circle No. 1 on Reader Service Page 17 or 103 

contained light stays on for 90 seconds be- 
fore automatically shutting itself off. The 
GD -3209 provides convenience and safety 
the whole family will appreciate. The 81/2 - 
ft. self -lubricating screw mechanism, coupled 
with the powerful 1/3 hp motor, assures years 
of dependable, maintenance -free operation. 
A new dual- safety feature makes the door 
travel reverse, return to full open position, 
and stop if obstructed while closing. And an 
adjustable slip clutch is provided for open- 
ing safety. The built -in Snow Safety takes 
over a short distance from the floor to com- 
pensate for door reversal caused by ice and 
snow build -up. Price of the GD -3209A System 
with one transmitter is $139.95 by mail or- 

(Continued on page 22) 
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ENTARY 
The Editor of ELEMENTARY ELECTRONICS offers readers an easy 

way to get additional information about products and services advertised in 
this issue. Just follow the instructions below and the material you requested will 
be sent to you promptly and at no cost.. 

ELECTR i NICS 
The coupon below is designed for your convenience. Just circle the num- 

bers that appear next to the advertisement that interests you. Then carefully 
print your name and address on the coupon. Cut out the coupon and mail to: 
ELEMENTARY ELECTRONICS, Box 886, Ansonia Station, New York, 
N.Y. 10023. Do it today! Coupon torn out? Then turn to page 103 for more! 

READER SERVICE PAGE 
r 

JULY- AUGUST, 1974 Void after DECEMBER 20, 1974 

ELEMENTARY ELECTRONICS 1 2 3 4 5 6 7 8 
Box 886, Ansonia Station 9 10 11 12 13 14 15 16 
New York, N.Y. 10023 17 18 19 20 21 22 23 24 
Please send literature for the numbers I 

have circled. I understand this is a free 
service. 

25 
33 

26 
34 

27 
35 

28 
36 

29 
37 

30 
38 

31 
39 

32 
40 

We would like to know something about you. Please help us by placing an "X" in the 
appropriate boxes. Do you own a Class D CB transceiver? 44 Yes 45 No If your 
answer is Yes, please check appropriate boxes below if you have one or more of the 
types indicated. 46 Base Station 47 Mobile Unit 48 Portable Do yob use 
CB in your work? 49 Yes 50 No 

51 Enter mÿ subscription for 9 issues at $3.97 and bill me. 

Name (print clearly) 

Address 

City State Zip Code 

L J 
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Build i urseif! 
Build this exciting color TV as part of 

Bell & Howell Schools' fascinating learn-at-home 
program employing digital electronics! 

Digital clock Channel numbers Automatic pre -set 
that flashes on the screen! that flash on the screen! channel selector! 

18 ELEMENTARY ELECTRONICS 
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You get valuable "hands on "experience right from 
the very start ... it makes learning faster 

and all the more enjoyable! 
Digital electronics is a fascinating world to explore! It's an 
expanding technology that's changing not only our clocks, 
wristwatches and pocket calculators, but now, color TV! 

By building Bell & Howell's new big -screen color TV with 
digital features, you'll learn about this exciting field first hand. 
And you'll take special pride in this remarkable TV because 
you built it yourself. 

You work with a color TV that's ahead of its time... 
and learn about these exciting features: 

Digital channel numbers that flash on the screen 
Press the instant-on 

button and the channel 
number flashes big and clear, 
right on the screen- and 
stays there as long as 
you want! 

Automatic pre -set channel selector 

1 ICI 
Just a push of the 

forward or reverse channel 
buttons and instantly the 
VHF and UHF channels 
come on in a pre -set 
sequence. All "dead" 
channels are skipped over. 

Digital clock that flashes on screen 
With just the push of a 

button, this TV tells the 
còrrect time. The hours, 
minutes and seconds appear 
in clear, easy -to-read digital 
numbers. 

You need no prior electronics background ... we help 
you every step of the way! 

We start you off with the basics and help you work your way 

JULY- AUGUST, 1974 

up, one step at a time. 
With your first lesson, you'll receive a special Lab Starter 

Kit that aids your understanding of electronics fundamentals .. . 

gives you immediate "hands on" experience. If there's a "snag;' 
call one of our expert instructors toll -free. You can also talk shop 
with instructors and fellow students at our "help -sessions" 
scheduled in 50 cities at various times throughout the year. 

Perform fascinating experiments with the exclusive 
Electro- Lab 
electronics training system. 
It's yours to build. 

Your program includes 
professional testing equipment to 
give you valuable "hands on" 
experience. You'll build and use a 

digital multimeter, a solid -state oscilloscope with "triggered sweep," 
and a modular design console. You will have the most up-to-date 
tools of the trade, including instruments you can use 
professionally after you finish the program. 

The valuable skills you learn in digital electronics 
could lead to new income opportunities, full or 
part-time ... perhaps a business of your own! 

Once you've completed this learn-at -home program, you'll 
have the skills to service color TV's, plus repair a variety of home 
electronics equipment. 

While many of our students do not ask for employment 
assistance, it is available. Of course, no assurance of income 
opportunities can be offered. No better or more practical at -home 
training in electronics is available anywhere! 

Mail the postage -free card today! 
This Bell & Howell Schools' program is approved by the 

state approval agency for Veterans' Benefits. Please check the 
appropriate box on the card for free information. 

If card has beat removed. write: 
An Electronics Home Study School 
DeVRV IrISTITUTE OF TECHnOLOGY 
>tiE TAIE 

11411/ BELL E HOWELL SCHOOLS 
4141 Belmont. Chcago. Iliinow 6064 i 
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HEY, LOOK ME OVER 
(Continued from page 16) 

der. For more information write to Heath 
Company, Benton Harbor, MI 49022. 

Fine Solder 
A low melting point, thin solder in a con- 
venient self -feed plastic dispenser has been 
introduced by GC Electronics. Especially de- 
signed for today's printed circuit needs, Fine 
Line Solder, Cat. No. 9132, is 60/40 rosin 

Circle No. 15 on Reader Service Page 17 or 103 

core type and .032 inches in diameter -ex- 
cellent for kit construction and hundreds of 
other applications. The self -feed dispenser 
holds over 12 feet of solder and is made of 
clear plastic so that the amount of remaining 
solder can easily be seen. GC Electronics 
offers a complete selection of soldering 
equipment, printed circuit items and acces- 
sories, as well as chemicals, tools, and ser- 
vice aids for the technician, serviceman, and 
hobbyist alike. GC products are sold nation- 
ally at independent GC dealers. 

Smoke -Chek 
A new sensitive early warning smoke and 
gas detector alarm is based on a new solid 
state N -type gas molecule detection principle. 
Called the Smoke -Chek Detector, it will warn 
of the presence of less than two parts in ten 
million toxic gases. It will detect within sec- 
onds and sound a loud alarm if minute quan- 
tities of carbon monoxide, smoke, cooking 
gas, gasoline, solvents, alcohol, or other 
gases are present in the air. The unit can 
sense products of spontaneous combustion 
before a resulting fire, and it is far more 
sensitive than a human or animal nose. 
Smoke -Chek plugs into any standard 115 - 
volt outlet and requires no special installation 
or adjustments. Designed for years of con - 

(Continued on page 90) 

SBE 
IAM MOBILE 

Capri II, sleek little work 
horse! Low cost, high utility. 
5 xtl controlled channels (w/ 
xtls for Chan. 9)- Dynamic 
mic w /coil cord. Bracket. 
12VDC. (gä`226 .d 
AM MOBILE 
Economical, book size, 23 
channel station! No xtls to 
buy! Diode switching -no re- 
lays. King -size channel read- 
out- Dynamic mic. /coil cord. 
12VDC. 

AM MOBILE 
De luxe AM beauty! 23 Chans 
synthesized -meter for output 
/modulation /signal strength - 
Big 3.4W audio -full 4W 
power out. Dynamic mic /w/ 
cord /plug- 12VDC, positive 
and negative ground. 

A Si'r ioi 
EVERY CIS 

ArI'IAIcA'rIo%i 
AM BASE 
Complete 5W AM base station 
in handsome wood grain cabi- 
net. 23 chans., no xtls to buy. 
115VAC supply. Meter for out - 
put/VSWR/"S" units. Limiter, 
squelch, PA provision. Dynamic 
mic /cord /plug. 

SSB /AM MOBILE 
Final word, SSB /AM, 5W AM, 
25W peak on SSB meets F.C.C. 
power boost! USB /LSB -23 
channels, no xtls to buy - 
Solid state, no relays -Output/ 
"S" units meter- Dynamic 
mic /plug. 12VDC. 

SSB /AM BASE 
Unequalled! 5W AM and 25W 
peak on SSB w /USB, LSB. 23 
chans. -no xtls to buy. 115 
VAC, shifts to external 12VDC 
If power fails. Squelch, ANL, 
panel multi- meter. PA provi- 
sion. Dynamic mic /cord /plug. 

Seidelaandexll 

WRITE FOR FULL LINE BROCHURE 
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66 At ELEMENTARY ELECTRONICS 
they said: "The fact is, today's 
Heathkit GR -2000 is the color 
TV the rest of the industry will 

be making tomorrow...there is 
no other TV available at any price which incorpo- 
rates what Heath has built into their latest color TV." 

The FAMILY HANDYMAN reviewer put it this way: 
"The picture quality of the GR -2000 is flawless, 
natural tints, excellent definition, and pictures are 
steady as a rock. Its better than any this writer 
has ever seen." 

POPULAR SCIENCE pointed out "more linear IC's, 
improved vertical sweep, regulators that prevent 
power supply shorts, and an industry first: the per- 
manently tuned I.F. filter." 
The RADIO- ELECTRONICS 
editors said the Heathkit Digital 
TV has "features that are not to 
be found in any other production 
color TV being sold in the U.S.: 

"On- screen electronic digital 
channel readout... numbers 
appear each time you switch 
channels or touch the RECALL 
button...On- screen electronic 
digital clock...an optional low cost feature...will 
display in 12- or 24 -hour format...Si lent all -elec- 
tronic tuning. It's done with uhf and vhf varactor 
diode tuners ... Touch -to -tune, reprogrammable, 
digital channel selection...up to 16 channels, uhf 
or vhf... in whatever order you wish...there's no 
need to ever tune to an unused channel. LC IF 
amplifier with fixed ten -section LC IF bandpass 

The editors' 
choice: 
Heathkit 
Digital Design 
Color TV! 
filter in the IF strip...eliminates the need for crit- 
ically adjusted traps for eliminating adjacent - 
channel and in- channel carrier beats. No IF align- 
ment is needed ever. Touch volume control... 
when the remote control is used...touch switches 
raise or lower the volume in small steps." 

POPULAR ELECTRONICS took a look at the 25 -in. 
(diagonal) picture and said it "can only be de- 
scribed as superb. The Black (Negative) Matrix 
CRT, the tuner and IF strip, and the video ampli- 
fier provide a picture equal to that of many studio 
monitors..." 
Furthermore, the Heathkit GR -2000 is an easier 
kit -form TV to build. POPULAR ELECTRONICS 

pointed out that "Each semiconductor 
has its own socket and there are 12 
factory- fabricated interconnecting 

cables...The complete color ad- 
justments can be performed in 

less than an hour." 
To sum up, POPULAR ELEC- 

TRONICS concluded its study by 
stating, "In our view, the color TV 
of the future is here -and Heath's 

GR -2000 is it!" 
Why not see what the experts have seen? 

The Heathkit Digital Design Color TV- without 
question the most remarkable TV available today. 

Mail order price for chassis and tube, 
$649.95. Remote Control, $79.95 
mail order. Clock, $29.95 mail 
order. Cabinets start at $139.95. 
(Retail prices slightly higher). 

Send for your FREE '74 Heathkit Catalog - world's 

HEATHKIT ELECTRONIC CENTERS 
Units of Schlumberger Products Corporation 

Retail prices slightly higher. 

ARIZ.: Phoenix; CALIF.: Anaheim, El Cerrito, Los Angeles. 
Pomona, Redwood City, San Diego (La Mesa), Woodland 
Hills; COLO.; Denver; CONN.: Hartford (Avon); FLA.: Miami 
(Hialeah), Tampa: GA.: Atlanta; ILL.: Chicago. Downers 
Grove; IND.. Indianapolis; KANSAS: Kansas City (Mission); 
KY.: Louisville: LA : New Orleans (Kenner); MD.: Balti- 
more, Rockville: MASS.: Boston (Wellesley); MICH.: De- 
troit; MINN.: Minneapolis (Hopkins); MO.: St. Louis; NEB. 
Omaha; N.J.: Fair Lawn: N.Y.: Buffalo (Amherst), New 
York City, Jericho. L.I., Rochester, White Plains; OHIO: 
Cincinnati (Woodlawn), Cleveland, Columbus; PA.: Phila- 
delphia. Pittsburgh; R.I.: Providence (Warwick); TEXAS: 
Dallas, Houston; WASH.: Seattle; WIS.: Milwaukee. 

CIRCLE NO. 

largest selection of electronic kits 

rHEATH COMPANY, Dept. 139 -7 
Benton Harbor, Michigan 49022 

Please send FREE Heathkit Catalog. 
Name 

JULY - AUGUST, 1974 

HEATH 

Schlumberger 

Address 

City State Zip 
Prices & specifications subject to change without notice. 

L *Mall order prices; F.O.B. factory. CL-516R 

1 ON PAGE 17 OR 103 
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 THE SHOPPING CENTER FOR ELECTRONICS 
(our catalog index of Mfrs extends from ADC to XCELITE) 

HOBBYISTS ... EXPERIMENTERS ... SERVICE 
TECHNICIANS ... ENGINEERS 

Your Satisfaction is Our Target 
Top Name Brands ... 

Low Prices 
AMPLE STOCKS -including 
those hard -to -find Parts 
whether you want a 15f capacitor, 
a $50 FET -VOM, or a $450 stereo 
system -you can get it at EDI! 

Send for your FREE catalog Today. 

RUSH FREE CATALOG 

Name 

Address 

City State Zip Code 

ELECTRONIC DISTRIBUTORS INC. 
Dept. TA -2, 4900 Elston Chicago, III. 60630 

CIRCLE NO. 14 ON PAGE 17 OR 103 

save on gas! 
save on tune -ups! 
save on maintenance! 

Install a TIGER 500 CD (electronic 
solid state) ignition system on your 
car, recreational vehicle, 4 -wheel drive 
or pickup. No rewiring or alteration... 
unit is easily connected in twenty 
minutes! $53.95 Postpaid USA 

For complete details write: 

/ rt Star Corporation 
P.O. Box 1727 B -1 

Grand Junction, Colorado 81501 

Dealer Inquiries Invited 
CIRCLE NO. 18 ON PAGE 17 OR 103 
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Cleared Up 

My television set focus is poor at home, but in 
the TV repair shop it's perfect. I see this with 
my own eyes. Why? 

-C.L.N., Richmond Hts., OH 
Your antenna system has line reflections due to 
mismatching of antenna to the lead -in line to the 
TV receiver. This is not so at the TV repair shop 
because the pros there realize the importance of 
a good clean TV signal. Check your TV antenna 
system carefully. You may have to junk your 
TV antenna and lead -in wire. If so, install a 
sturdy unit and use coax cable with line match- 
ing transformers. 

Red Dust 
I have an 8 -track player that has been playing 
great for about a year now. Recently I have 
been having problems keeping the playback 
head clean. After about five minutes the head 
is covered with a dark red -brown coating. If 
I leave it alone the sound gets so dull it's 
hard to understand. What's wrong? 

-C.R., Newark, NJ 
Old tapes that tend to flake or new cheap ones 
can be the cause of the problem. If the problem 
occurs on a new quality tape, the head may be 
worn beyond use or some sharp edge in the 
mechanism is scraping the oxide free and the 
head is collecting it. 

Typical SWL Question 
What is the address of Radio Nacional in 
Argentina? 

-B.H., Reno, NV 
Radio Nacional's address is Ayacucho 1556, 
Buenos Aires, Argentina. You can have all the 

(Continued on page 89) 

Hank Scott, our Workshop Editor, wants to 
share his project tips with you. Got a question 
or a problem with a project you're building - 
ask Hank! Please remember that Hank's col- 
umn is limited to answering specific elec- 
tronic project questions that you send to him. 
Sorry, he isn't offering a circuit design service. 
Write to: 

Hank Scott, Workshop Editor 
ELEMENTARY ELECTRONICS 

229 Park Avenue South 
New York, NY 10003 

ELEMENTARY ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


'NW ran out of 
gas in the middle 
oFnowhere,sol 
cranked up nw 

It takes more than a strong frequency i'iiei" carrier to get your message out. The 
other ingredient of a strong signal is a 
full, crisp modulation. You need both 
to punch out an understandable signal 
for any distance. 

o. That's where Turner mobile mikes 
make the difference. Mikes like the 
M +2 /U with controllable gain, plus a 
ceramic cartridge that delivers 

o'. r ßr11 performance you can count on under 
i ft all conditions. And the stylish M +3 

with Modu -Gard compression that 
lets you talk up to the mike, as close 

as you like, without level changes 
and over -modulated distortion. 
Or, if engine, traffic and other 

background noises are the 
problem, get your hands on a 
NC350DM noise- cancelling mike. 
If you're not getting anywhere, ask for 
some help on the mike. See a Turner 
dealer and check out the advantages 
of mobile mikes built by Turner 
Microphones, 909 17th Street N.E., 

Cedar Rapids, Iowa 52402. 

TURNER 
MICROPHONES 

About $35 to $60 list and 
worth the difference 

CIRCLE NO. 24 ON PAGE 17 OR 103 
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SOLDERING + 
DESOLDERING + 

RESOLDERING 
SOLDERABILITY 

ELEMENTARY TO ELITE 
WORLD'S MOST PRACTICAL SOLDER HANDLING TOOLS 

meets industries demands 
with a COMPLETELY PORTABLE SOLDERING/DESOLDERING/RESOLDERING SYSTEM 

Sand for our FREE 16 pap 
SOLDERQABILITY 

manual 

30 DIBYIQT 
15958 ARMINTA STREET 

VAN NUYS, CALIFORNIA 91406 
PHONE (213) 989 -2324 

TELEX NO. 651469 EOSYNEX YAM 

Ada in EEM, OTS, EBG, 
AE, TR, and EPAC Cataloga 

CIRCLE NO. 21 ON PAGE 17 OR 103 

HIPPO 4 MOBILE CB 
ANTENNA AND TRUCK 

MIRROR MOUNT 

e.e t 

! Attach Braid 
Attach Center Conductor 

Horizontal Mirror Bracket 

Designed to give better 
performance at higher 
power capacity. 
Top loading for longer 
range. 

Tunable tip for lowest 
possible S.W.R. 

Higher Power Potential - 
Greater Wattage. 

Hermi -coil hermetically 
sealed in ABS. 
The very best mobile CB 
antenna on the market 
today. 

Can be co- phased with 
co- phasing harness for 
more power and perform- 
ance. 

Available in 4 ft. and 6 fL 
lengths. 

16 pap gable,. 

Me for free 

amante RESEARCH AND DEVELOPMENT, INC. 

33 -35 W. Fullerton Ave., Addison, Illinois 60101 
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DX central 
reporting 

A world of SWL info! 

BY DON JENSEN 

What is a DX club? If you aren't a mem- 
ber of one of these organizations you may need 
a word of introduction, because these hobby 
clubs are really the backbone of DXing. DX 
clubs, and there are a number of them around 
the country, both large and small, are organiza- 
tions of people just like you, people who enjoy 
the listening hobby. 

Clubs give DXers the opportunity to get to- 
gether, usually throúgh the pages of their bul- 
letins, through correspondence and, occasion- 
ally, in person, to share their interest in DXing. 
Bulletins, some printed, some mimeographed, 
provide current lists of stations others are hear- 
ing, useful how- to-do -it tips on listening and 
getting QSLs from stations heard, feature arti- 
cles on broadcasters and technical topics, ex- 
changes of members' ideas, and much more. 
Belonging to a club really is the best way of 
getting it all together in DXing. 

Volunteer editors and publishers operate the 
clubs on a non -profit basis. Annual member- 
ships vary from a couple of dollars to around 
$15 a year, depending on the club and the type 
and frequency of its news bulletins. Most tend 
to operate quite informally. As a result, clubs 
come and go. Some flourish and die when the 
volunteer leaders tire of the work -and it is 
work -or find themselves too busy with other 
activities to continue. But some are as stable as 
the Rock of Gibraltar, having operated non- 
stop for up to 30 years or more! . 

To try to bring some stability to the club 
scene, back in 1964 an organization called the 
Association of North American Radio Clubs 
was founded. Not a club itself, it has served 
as a sort of club for clubs, loosely affiliating 
the individual hobby organizations. This year, 
ANARC celebrated its 10th anniversary. Al 
Reynolds, a veteran DXer from Nashville, 
serves as ANARC's executive secretary. Its 
prime function these days is to act as a clear- 
ing house for information about its affiliated - 

clubs. 
Holding full membership in ANARC are the 

National Radio Club, International Radio Club 
of America, North American SW Association, 

(Continued on page 28) 
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GIANT NIXIE or Kit For I 
commerc 1Fl astabfoshments. 
sod those prop. who IA. 
large displays. characters red 

per w torrent continuous 
Iona when can be read from 
dotantes as great is 1501x1 
All dove ...rots WI solid 

w. and uml employs new 
custom LSI clock chip I ndi 

Cates flour. minutes. and we 
Orbs May be wired for 24 hour or 12 hour operation woth 

ample Jumper change. K. offered complete porn or wtnout 
re for custom enstallaions Parts include P C board. sockets. 

WO state Components. hrdware ra tto s. caos. env O9 

rote., etc 
J Geent N, ;.. Clock Klt 59950 
21 VOLT S AMP TRANSFORMER 

We nave Just receved a 

truckload of these mph qual. 

Sy Computer speCf.Cahpn 
transformers The flop's are 
groanng and eta are seung 
them at a LOW -LOW orce 
Just to clear rem Out Excel 
le -.1 fat Pewee Supplies 
Aracho Amps 

24 Volt 5 Mmp Xlorme, S3 95 

7 5 for S15 CO. acne for orces of Mfg quintiles 
LIGHTED PUSH SUTTON SWITCHES WITH INSERT 

Tnene lrge hghled pule, but 
Ion switdtes measure t 7' 

1 

1 4" etches incIu0e dear pres- 
1ncap so Mat legend can be 

sewed onside Includes two 
rm'" 12 yoe b.pin bulbs Contacts 

are DOST II cap 6 .niered 
upSide down Sw OCh Sefton becomes .npperdlive an 
excellent Saeguard ,r burglar alarms etc for people who 
don 1 Meow iM Itch 
7 Lgned push bury, switch 51 CO each 

Wore for prochelar paces 10 for S7 50 

NEAPS DUTY DATA TEIYoML POWER SUPPLY 
Oe.ginaey manufactured for 
use n Data Towne-tale eteSe 
are rugged cona;abvely 
reed CO.., supPites to Con 
il',0l',00. mva duly Operaron The 
woner cal of taw supcces 
was $276 00 All outputs 

are regulated to r 5% by a content ;dept nansbrmer and 
on add l., two of to Outputs are regulated t0 0 2% by S id 
sue teguuprs CorCuote ale roteced by fuses and coocuot 

beakers Two types are oohed.. 
Type A 24VOCos 16A, 02% 2650,,, 32$A, 2% 
18VDC oor 66Aí5% 14 Vi.. 29A02% 12 VOC.. tarn 5% 
Free 329 50 
'Type B Same as aboe except nclues SVDC 325 
Amps insead oI lmo or 29 AMPS 13a 50 
5nippng Wen1 -30155 tarter sup0'r 

TE L oACOIL K 

Ne': s a sole tuner . who 
like 

se.1011 
Men to 

oennn 

pe r use a small or 
uni weal uo es KM, 

Seta cous ad itOd Alta 
an tae des. of Niktla T.Y4 1185719431 

r 

ic 
t 

N« e Senors who hua' 
v feet M F dream was to hast power 

entire c tin wen envoy raddled from such 'del but no 

Today's Tesla [oohed popular Toth cot 
students VW esperdilly Mr Keene I. eut1?d education, 
ómledro 

a 

Ours n a heOestemuency Pre call oK.M. 
loaded to a Moco. flyback r.WMh pep w 

.ne 12 VOC Power elwpr omen h d.O. an 
SPECIAL NOTE All.ough c ',moot ..lam.,, 

toes some ward et ...ant re, ad hgn edlf bwos Tho 
ended cor the upeor lier who is mature enough Io set 
dasonaCee precedoon re, re, use 

TESLA COIL KIT .. .. 37 50 

POWER SUPPLY KrY 
Tnis 14 Clude3 24 Vdl 5 

AMP heavy duty Iranalprmr 
bodge nCM.r B 000 OAF 
capaci,' 7Z3 regulate, par 
of 2N3055 handlers D C 

,Wrier' pus aI ecloc al crcud basset ala, vea 
coree, regulated laboratory supply 
'Lab Supply Ko 

Snipping Wegnt 20 Lbs 
S1975 

CLOSEOUT - CALCULATOR KIT 
8 and F was one of the font lof 
not Me fast) to introduce an un 

der 5100.00 calculator. Now that 
all Me went corprahons her en/ 

troduced thew, we fer rt s tome to 
move on to new kits and let the 
Bigooes" slug of out We here 

enough parts lot about 200 more 
calculators, winch we re closug 
out if S54 50 each F loan. g point 
egnt droit displa, constant cep 

ability. waled Colorer keybord. 
molded ABS caw, uws 141 standard AA cells. 14 hour battery 
lote 

O Pocket Calculator K if $39.50 

STEREO TAPE CARTRIDGE PLAYER 
Mph quarts, tape cartrdge player has 

burn In preempt, and regures only 
I15V 60H7 for motor and 12 x045 for 
ectronrcs Mo op lour leant Ira. 

crois Ind,Cite channel selected Output 
Crnpaf,ble with amp.. "Aaulory.. 
.inputs Here it Me ule% pensive fgh 
Iidelltyy way to play Chow tape car 
rodeo for your cr player en Von, 
home 

O Stereo T pe Carvdge Player 
51500 

REVERBERATION UNIT 
& SPEAKER 
Jseful In conlun ion worn musk sear 

Messer, organs. and to add 'presence 
to Mu S4. The, complete teverberateon 

e r.uun only a SOurCe of t? vogs 
to Operate, mph, *so be useful for other 
KPlR4 dela0 experiments. 'sc udes malt 
Oanty oval c mint magnet speakr, 
brand new. wgmaly made to II for 
524.50. 

v 

price you would Pay, 
for the speaker alone 

Reverb Una $6 95 

t Melt FREQUENCY STANDARD 
This 6 a 1.000.00 MHz Crystal o 5Hz. -011a Can be pulled 
to exactly 1 MHz n OH: w71 530 PF cornet, Excellent 
temperaturecoencent OD 4OO 7 males excellent DSClaatOm. 
butter Clrcud eluded Super LOW once arin 2000 PCs 
last t MHz Crystal Standard SA 50 

QUARTZ CRYSTAL CHRONOMETER 
Revolunonryr, was r n of our customers when they 
saw 'tusks Measurng onlc2' " 2'," 2318'. and aceunre 
0 10 seconds a month. Mrs chronometer promises to enbrelc 

replace meth aural clocks on cars, bats, and esteems 
F Its onto a standard 2'r" onstru ment panel cutout The do 

prays are bright L. E. D d,pays Mat Mould Inc 

l 

a roterne 
Selleng controls are recessed and operate from a pointed old 

leCt Such as a peM,l point or paper clip, en order tO keep 
non atflo,ozed hand, off. The clock should Only have to be 
reset at very great mlervers, or en the Poem of power loss I. e, 
teplacIng battery en cart Thos clock IS wired so that Me tins 
Mg crauti are Sways 'wrong but the displays ate only 
when the Kaltman es on. reaslteng en neglgeble power dfa,n 
The low pace .s only double because of a new one chop MOS 
clock Operates from 12.24 Volts 0 An accessory uni 
whnh mounts on the back adpts the unit to 2.78 volts for 
twos end.. arc'att and target boats uhng 24 Voss rgntron 
Know how dense. d 000 are with the usual car clock, Order 
Mrs lone und now for rallying spits events. rtavgat.n, or 
rust to have a line chronometr Mat wit gore you a lileema 
of superbly accurate Em 
E7 Quartz Chronometer, K. Form 069 50 
U Quartz Chronometer, Wired S99 50 
CÌ 24 Volt Adapter 510 00 
NICAD BATTERIES 

No need to tell you the uses of 
these sealed Nock le-Cadmam bat 
terres on all kends of portable 
equ cament All brand new eacpt 
the 05 ampere hour. whorls Is 

rernoed from new enurement. 
guaranteed perfect 

lope Volts Amps Noce Sere 

n 1255C005 175 0.5 50 1 1/4' dery 5/8' 
125NCB06 1.25 06 1.00 Lg AA 

l] 24NC806 74 06 1180 11/2 ".11/2'.11" 
D EINC806 8 06 500 5'8 "down 11' 
L1 18NCB to O5 150 

LOUDSPEAKER SYSTEM COMPONENTS 
We note mite an ecelltt 
purcha of an e.cese Inver 
tory Of loc. menulrturei e 

speak r systems ithr,yt we 

We t aocoved to mentIyn 
the cola 's name, the specs 

should male of sed.awdent. 

The woofer n 12" freeedge 

(accosts suspenson) units 

we n Y voce Corr and No 
7 magnet. The and -range n 

a 5" weed back Weaer and 

3.6- ere come meet/ rot pest nlgn rrepuencv dlspenion 
Crowovr between wooer 6 mid -range 's by an e-L-C net 
work. whole tools frequency ct0000et os by an R C network. 

Seance controlS tee provided for both mod range and tweeter. 
Plant for suitable enclosure are rovded The lee. controls 
proude frequency response to tuft room Iles, w,th 
',whim that cart deght even the most t.I listener Re. 

soon,. - 2S to 250K Ht , Power - 40 watts eMS Imp, 
dance - 8 ohms. Sh WI 171bs 

O LSCS .. 
2LSCS 

RESOLUTION TEST CHART 
Thew 2' 2' glass plate test charts an 
excel., tor .erg enleryers, micro 
scopes. K n r , rc Om oeN cost to 
manufacture was Over $60 00 Compere 
prate ,s owned with test patterns See 

at ropes aarltlle may or sightly from 

u 

n A e SmSmog., ga 
(] Resol 

rare 

ution Test Plate 57 So 

$42.10 
2 for 975.00 

HERMETICALLY SEALED FIBERGLASS CARRYING 
CASES 

13" 30" 30' bard new 

luggage type carrying cases 
were °romnally manufac- 
lurad to snip decals eec- 
tronic equipment overseas 
Excellent for storing snip 
ping and carry ing photo- 
graphic equipment. Instru- 
ments etc Includes easily 

removable 10em rubber Inse05 OngOal cast l0 manufacture 
was $160 00 would probably be COOT honer today because 
01 Ple5IC S 5000age 
7 Fiberglass caryrnq case 52500 

RESETTASLE FOUR DIGIT COUNTERS 
Thew counters nave raised 
numerals for pool out Ifuu 
Carbon ribbon but Can be 
used as ConveMgnal Colin. 
e,s also reset by wheel on 
side Coll Is 12 volts 0 C 

may be operated on 1 t 5 VAC 

by ddde'Capacllor-resRtw 
Resettabe Foto, Ogll Counter S2 50 

7 Odde-ReSStw-Cap for 115 VAC S 50 

TELEPHONE TOUCH -TONE 
KEYBOARD 
Built by General Telephone, dos hey 
board uses 2 poles and seven busses. for 
touch tone keying Necee before at this 
ow rice. Size 3" 21/4" 1" 
0 Telephone KB .... .. 54 75 

AM /FM RADIO CHASSIS 
Ouar,to A C powered AM /FM 
tad. Useful for construct.. 
Protects O,0e now, these use 

ally don't last long 
AM/FM Radro .,. 55.75 

Cps 
Send In an order and gel on our Wak.al tuslome 
Senili, I.esl 

CATALOG Chock naer', ere r wow. 

POSTAGE EXTRA ON ALL ABOVE ITEMS 

CHARGES WELCOME. 41111111 

Tone en Orages to 617 531 5774 or 617 537 2323. 
BenkAmriced - Mastrsnrge 51000 minimum NO 
C OO's plea. 
B. &F. ENTERPRISES Mass. 01960 
Phone 1617) 531 5770 
119 Foster Street 
Peabody, Mass. 01960 
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The CB Antenna 
With The Highest Gain 
Any 3- Element Beam 
Can Produce. 

The Mosley A -311 
The renewed popularity of the 
deluxe A -311 is due in part to 
its endurance record. A record 
of ten years of reliable, trouble 
free performance. Heavy gauge, 
seamless aluminum tubing is 
pre -drilled and color -coded for 
fast, easy assembly. All hard- 
ware is 100% rust- proof. Illus- 
trated instructions accompany 
each antenna. For complete 
specification and performance 
data, see your Mosley dealer.or 
write; Dept.216 

AramS/ay elecleosuDc4 Snc. 
4610 N. Lindbergh Blvd. Bridgeton, Missouri 63044 

CIRCLE NO. 13 ON PAGE 17 OR 103 

Your Complete Electronics Buying Guide 

Stereo /Hi -Fi Components CB Transceivers & 
Walkie- talkies PA Systems Tools & Test Equipment 

Police /Fire Monitor Receivers Antennas Photog- 
raphy Equipment Ham Gear Books, Parts, and More! 

Lafayette Radio Electronics 
P.O. Box 10, Dept. 25074 
Syosset, L.I., N.Y. 11791 

25074 7 
NAME 

ADDRESS 

CITY 

`STATE ZIP 
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DX CENTRAL REPORTING 

SPEEDX, American SWL Club, Canadian In- 
ternational DX Radio Club, and Worldwide 
TV FM DX Association. Younger clubs, more 
recently established, have won associate mem- 
berships in ANARC. They are the Minnesota 
DX Club, Rocky Mountain DXers Association, 
SWL International, Transworld DX Club, Tri- 
angle DX Club, Virginia DX Association, and 
Wingate SWL Club. 

ANARC also holds an annual DX conven- 
tion, at some centrally located spot in the U.S. 
All DXers, whether members of affiliated clubs 
or not, are welcome to attend. If you'd like 
information on the various ANARC clubs or 
this year's convention, drop a note to Al 
Reynolds at ANARC, Box 433, Peabody Col- 
lege Station, Nashville, TN 37203. Enclose a 
stamped self- addressed envelope for a reply. 

Information Please. DXers are information - 
conscious. To keep up with all the many 
changes in the broadcasting world -necessary 
if you want to know how, when, and where to 
hunt in the radio spectrum for various stations 
-Membership in a DX club is a smart move. 
There also are many books, booklets, and sta- 
tion lists available that will help you in your 
hobby. Here are a few of the publications you 
may want to add to your DXing library: 

World Radio and TV Handbook. This annual 
book, published in Denmark but printed in 
English, is nicknamed "The DXer's Bible." It 
is probably the one indispensible volume for 
the SWL. It includes lists of shortwave stations 
around the world, their frequencies, schedules, 
addresses, and much, much more. The 1974 
edition is priced at $7.50 and is available from 
Watson -Guptil Publications Inc., 1 Astor Plaza, 
1515 Broadway, New York, NY 10036; Gilfer 
Associates Inc., Box 239, Park Ridge NJ; and 
several of the DX clubs previously mentioned. 

Police Call Directories. If you're one of the 
growing band of monitors who enjoy listening 
in on the VHF and UHF police frequencies, 
these lists may prove useful. For more informa- 
tion, write Hollins Radio Data, P.O. Box 
35002, Los Angeles, CA 90035. 

World Utility DX Handbook. This is prob- 
ably the best single book available for the guy 
who is interested in those off -beat, non- broad- 
cast type transmissions on shortwave. There is 
data on point -to -point communications, aero- 
nautical, marine, weather, military, and many 
other communications services, including sta- 
tion names, addresses, and frequencies. Plus 
there are some very useful and interesting fea- 
ture articles on these stations. It can be ordered 
for $7.95 from SPEEDXTRAS, 2318 South 
Laurel, Port Angeles, WA 98362. 

NRC Domestic Log. This is a list of medium 
wave stations in the U.S. and Canada. But be- 
sides calls and frequencies it includes data on 
licensed hours of operation, daytime and night - 

(Continued on page 91) 

ELEMENTARY ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


HOW THE RICH MAKE MONEY IN 30 
DIFFERENT WAYS 

Gold & Silver...Real Estate...Art...Oil... 
Stocks...Business Opportunities 

Receive up to $178 worth of Money -making 
publications for only $9. Here's how you 
can receive the same confidential news- 
letters whose advice the rich seek in 30 dif- 
ferent money- making areas: art, commodi- 
ties, gold, silver, stocks, business opportuni- 
ties, etc. Through this bargain -packed offer, 
SELECT INFORMATION EXCHANGE, 
America's leading financial publications sub- 
scription agency, makes available to you 
1 -5 issue current trials to 30 of these money- 
making publications. Their regular annual 
price ranges as high as $325 apiece. Your 
price for the entire package under this 
amazing, one-time -only offer is $9,or 40a 
apiece. To order the entire package of 30 
sample subscriptions, send your name and 
address together with this ad and your $9 
remittance to: 
DAVIS PUBLICATIONS INC. EE 7/8-74 
229 Park Avenue South 
New York, N.Y. 10003 Package #24 

HOW TO OBTAIN OVER 400 
MONEY- MAKING PUBLICATIONS 

.for less than a Quarter Apiece... . 

Stocks...Real Estate...Oil...Commodities 
...Business Techniques 

Receive 1-5 issue current trials to well over 
400 different, high -priced, money- making 
publications - newspapers, newsletters and 
magazines - covering virtually every con- 
ceivable money- making area from SELECT 
INFORMATION EXCHANGE, America's 
leading financial publications subscription 
agency covering almost 800 different finan- 
cial publications. Their regular annual prices 
range as high as $325 apiece. Your price for 
the entire package under this one -time -only, 
bargain -packed offer is $95, or less than 25g 
apiece. Ocheck here if you wish to receive 
them spread over a 6 months period, rather 
than all at once over a two -month period. 
Send your name and address together with 
this ad and your $95 remittance to receive 
all 400 publications. 
DAVIS PUBLICATIONS INC. 
229 Park Avenue South 
New York. N.Y. 10003 Package A 

EE 7/8-74 

5 i ti2E CCII ECTCI?', ITEM, 
Amos 

'n 
Andy 

Hindenberg 
Disaster 

Mr. D.A. 

I Love 
A 
Myster 

RELIVE RADIO'S GOLDEN AGE - THE 30's and 40's 

Complete broadcasts of Amos 'n Andy, 
Mr. D.A., the Hindenberg Disaster, 
I Love A Mystery. 

A printed catalog listing 100's of shows at 
low, low prices ... adventure, comedy, 
big bands, news, mystery, soap operas, 
serials, westerns, detective. 

.! 
Name 

Address 

OLD TIME INC. City RADIO, 
618 Commonwealth Building EE 

Allentown, Pennsylvania 18101 State Zip 

Please send check or money order. 

Please check one: reel to reel (á33 cassette 8 -track 

CIRCLE NO. 25 ON PAGE 17 OR 103 

JULY -AUGUST, 1974 29 

www.americanradiohistory.com

www.americanradiohistory.com


30 

Talkpower 
you can see 
and adjust 

Large, front -mounted 
speaker for clear sound 

Illuminated Illuminated Illuminated 
CB /PA switch lets combination modulation channel 
you drive a PA horn Power /S meter meter selector 

Switchable 
noise 
limiter 

"Dyna- Mike" Gain 
control for full 
modulation 

Front panel 
microphone 
connector 

PLUS... 

Tone control 
for best 
audio response 

Squelch threshold 
adjusts 
to below 

Emergency DC power operation, 
extension speaker jack, automatic 
gain control and handsome, effi- 
cient slope -front panel. Send for 
more details or see your dealer. 

1µv 

, COÍiffi 
C n/Ann C3 

s240 

Delta Tune helps 
tune in off - 
frequency signals 

RF gain prevents 
overload and brings 
in weak stations 

PRODUCT OF DYNASCAN CORPORATION 1801 W. Belle Plaine Chicago, III. 60613 

CIRCLE NO. 11 ON PAGE 17 OR 103 
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Electronics 

14 

BATTERY 
VOLTAGE 

Hang an.. 
EXPANDED 
SCALE 
VOLTMETER 
From Your Dash 

PROFESSIONAL 
DRIVERS in big over -the- 

road rigs depend on an ammeter and a 
voltmeter to gauge electrical operating con- 
ditions in their vehicles. How about you? 

With this zener -regulated expanded scale 
voltmeter you can forget the idiot light and 
measure operational voltage fluctuations 
that can tell the real story. 

Sure, an ammeter can be installed. After 
all, that's what most vehicular electrical 
gauges measure, if one is there at all, so 
why not install what manufacturers do? 

Why? Because you don't have the prob- 
lem of installing a meter in series with the 
primary power cable as with an ammeter. 
Just a simple tap to the ignition switch or 
even to an accessory power cable such as 
the radio or heater line will do for a volt- 
meter. And for a plus in performance, you 
have a new sensitivity to electrical system 
operation- battery, alternator, voltage reg- 
ulator and more -that only an expanded 
scale voltmeter can conveniently provide. 

What Expanded Scale? An expanded 
scale meter is one on which the lowest 
reading is not zero volts but the lowest 
voltage of interest to the user. A conven- 
tional voltmeter has a scale reading from 

JULY- AUGUST, 1974 

by Martin W. Bajor 

zero to a specified maximum voltage. On a 
typical meter with a full scale reading of 
15 volts it would be difficult to read the 
difference of a few tenths of a volt that can 
be significant in the automotive electrical 
system. The range for this meter was chosen 
to be 11 to 16 volts. This covers the levels 
in which we are most interested. 

LAMPS FOR ILLUMINATION 

Drill two small holes for lamp wire, then 
cement, glue, or use selastic to secure a 
pair of series -connected 6 -volt mini lamps. 
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EXPANDED SCALE VM 

PARTS LIST FOR AN 
EXPANDED SCALE VOLTMETER 

D1 -Zener diode, 5.6 volts, 1/2-watt, 1N752 
(Motorola HEP -Z0212 or equiv.) 

II,12- Miniature lamps, 6 VDC, 25 mA 
(Radio Shack 272 -1140 or equiv.) 

Ml- Meter, 0 to I mA movement 
(Radio Shack 22.052 or equiv.) 

RI -330 -ohm, 1/2-watt resistor 
(Radio Shack 271 -000 or equiv.) 

R2- 2500 -ohm potentiometer, PC -type 
(Radio Shack 271 -228 or equiv.) 

R3, R5- 390 -ohm,' /2 -watt resistor, 5% 
(Radio Shack 525 -228 or equiv.) 

R4 -500 -ohm potentiometer, PC -type, 
(Radio Shack 271 -226 or equiv.) 

R6- 820 -ohm, 1/2-watt resistor, 5% 
(Radio Shack 525 -347 or equiv.) 

R7 -160 -ohm,1/2-watt resistors, 5% 
(Radio Shack 525 -230 or equiv.) 

R8 -180 -ohm, 1/2-watt resistor 
(Radio Shack 271 -000 or equiv.) 

Misc. -Case (3 x 3'14 x 2 -in- deep), perf board, 
push -in clips, 2U6 -type 9 -volt batteries (for 
calibration, see text), wire, solder, hardware, 
etc. 

II1111111111111IIIIIIIII1111111111111I111111111IIIIIIII 
I I III IIIIIIIII IIII I IIII I IIII IIII IIII I I II I I III1111I I III I1111111111111111111 

R6 

9V 9V R7 V 
R3 R4 R5 

TO 
IGNITION 
SWITCH 

TO 
AUTO 
CHASSIS 

i 

Look at the schematic. The negative 
terminal of the meter is connected to the 
junction of R1 and the zener diode, D1. 
Voltage at this point remains constant at 
5.6 volts when the voltage across the circuit 
varies from 11 to 16. The positive meter 
terminal is connected through variable re- 
sistor R2 to the wiper of potentiometer R4. 
Network R3, R4, and R5 make up a volt- 
age divider that is adjusted so 11 volts ap- 
plied by the vehicle results in no current 
flow through R2 and the meter. Variable 
resistor R2 is set, when 16 volts is applied 
to the circuit, foi a full scale meter de- 
flection. 

Building lt. To insure accuracy only 5% 
tolerance (gold band) resistors should be 
used for R3, R5, and the calibrating re- 
sistors R6 and R7. If you can not obtain a 
160 -ohm resistor, two values totaling 160 
may be connected in series -150 and 10 or 
120 and 39. Be certain that the zener diode 
is installed in the proper direction. If a 
type other than the one in the parts list is 
substituted, the end with the band must 
go to the junction of the meter and R1. 
It must be a 500 milliwatt eh watt) rating. 
A higher power rating will not properly 
regulate the voltage in this circuit. Pro- 
visions to conveniently disconnect the R3 
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end of the voltage divider for calibration 
should be made. 

The meter face must be modified for 
meaningful readings. If you use the meter 
called for in the parts list cut out and ce- 
ment in the pattern provided. Carefully pry 
the faceplate off the meter. The meter face 
can be removed by taking out the two 
screws; slide it out taking extreme care not 
to damage the pointer. If you use a differ- 
ent meter you can remove the unwanted 
numbers on the dial by gently rubbing them 
with a pencil eraser taking care only to 
erase the black lettering and not the white 
paint underneath. New numbers can be put 
on with dry transfer letters available from 

<>. 

13 14 
17- .,,illt1,._ lS 

16 

BATTERY 
VOLTAGE 

Copy or cut out this exact -size meter face. 
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art supply stores or electronic distributors. 
If your installation requires lights, minia- 

ture bulbs can be built in behind the meter 
faceplate. While the faceplate is removed 
carefully drill a %2 -in. hole about 1/4-in. in 
from each bottom corner. Drill two match- 
ing holes in the chassis so the wires can go 
through to the circuit board. Cement the 
bulbs in place with silicone adhesive. Con- 
nect the bulbs in series as shown in the 
schematic. The 180 ohm resistor is to drop 
the voltage slightly so lamp life is extended. 

Calibration. If you have a variable power 
supply and an accurate voltmeter such as 
an automotive analyzer you may calibrate 
as follows. Apply 11 volts DC across the 
circuit and zero the meter with R4. Turn 
the supply to 16 volts and adjust the meter 
to full scale using R2. Repeat the procedure 
to be sure the settings are correct. Re- 
member you must set R4 first then R2. 

If you don't have a power supply use 
the following procedure. Disconnect the R3 
end of the voltage divider. Connect RI to 
the positive terminal of your car battery 
and the circuit ground to the negative 
terminal. Connect two 9 -volt batteries in 
series with the negative end going to ground. 
Connect the positive end of this 18 -volt 
battery through the 820 -ohm resistor to the 

D1 

Pre -drill a pair of holes in the perf board; 
slip it over the meter lugs. The two nuts on 
each lug permit varying the mounting height. 

open end of R3. Adjust R4 to zero the 
meter; then connect the 18 -volts through 
the 160 -ohm resistor and set R2 to make 
the meter read full scale. Repeat to check 
settings. Using silicone adhesive or other 
suitable glue, cement the knobs of the 
potentiometers in place. Reconnect R3 to 
the circuit. 

Installation And Use. Connect the posi- 
tive lead of the meter circuit to a spare 
accessory terminal on the ignition switch. 
If this is not available, the lead to the radio 
will do. The ground lead goes to some con- 

R2 
SET TO 
16 VOLTS ) 

R5 

R4 
(SET TO 
11 VOLTS ) 

Very simple layout uses push -in clips for stable mounting of the few parts used. 
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GAD EXPANDED SCALE VM 
venient chassis ground point; try under the 
head of a screw in the dash. When the key 
is turned to the accessory position (with 
none of the car's electrical equipment 
turned on) the meter will read the battery 
voltage. A fully charged battery will be 
above 12.5 volts. A reading of less than 
11.5 volts (with no load) indicates a dis- 
charged battery. 

Start the engine and run it for a few 
minutes at moderate to high idle. The 
meter reading under these conditions should 
be 13.5 to 14.4 volts for most cars. In colder 
temperatures the readings will be higher. A 
reading of over 15 volts indicates the regu- 
lator probably needs adjustment. Rapid 
fluctuations in the reading while driving 
could mean a loose alternator drive .belt 
or an open stator winding or even an open 
diode. 

A test of the battery's capacity can be 
performed as follows. Crank the engine 
with the starter for three seconds. If the 
engine starts turn it off immediately and 
turn the key to the accessory position. Turn 
the lights on low beam and watch the meter 
reading slowly drop. If, after one minute 
with the lights still on, the voltage drops 
below 11.7 the battery should be checked. 

Vehicle Maintenance. Fan belt tension is 
critical with the alternator. Always make 
sure the belt is in good condition and ad- 

CURRENT 
CIRCUIT LIMITING 

BREAKER KER REGULATOR 

VOLTAGE 
REGULATOR 

Three -unit regulator used with a generator 
consists of sections that provide limiting 
of current and voltage, and circuit cutout, 
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justed to specification. 
Following adjustment of the fan belt, 

turn your attention to the regulator. Make 
sure all connections at this unit are tight. 
Then check the battery terminals where 
high resistance could be causing the trouble. 
Remove the cables and clean the terminals 
and posts. Make sure the ground cable is 
clean and tight. Finally, check at the al- 
ternator for loose connections. 

If trouble still persists, replace the brushes 
in the alternator since poor contact between 
brushes and slip rings is a major factor for 
a low charging rate. In some cars, the 
brushes can be removed from the alternator, 
with the unit in the car. This is done by 
unscrewing the external cap screws to 
which the brushes are attached. In other 
cars, the unit must be removed from the 
car to reach the brushes, which can then 
be unscrewed. 

If you still have poor alternator per- 
formance remove the alternator from the 
car and check the stator. Open windings 
cause an unsteady, low charging rate. If it 
is necessary to take the unit apart, remove 
it from the car and split it open, separating 
the stator from the rotor. Test the rectifiers 
first, This can be done with a commercial 
diode tester, although you can also use 
any continuity tester, such as an ohmmeter 
or a test lamp. 

If a diode is defective," it must be re- 
placed. This requires special tools and 
should be left to a professional shop. 

If the meter indicates low charge rate at 
all speeds and you get a run -down battery, 
which indicates low voltage output, hook 
the negative voltmeter lead to the battery's 
negative post and the positive to the positive 
post. Connect a jumper wire from the 
ignition terminal to the field terminal on 
the regulator and then start the engine. 
The voltmeter should read about 14 to 15 
volts for a 12 -volt charging system. If not, 
the regulator is faulty. If you have a 
mechanical regulator, try adjusting the regu- 
lator points; if that does not increase the 
voltage output, you probably need a new 
regulator. 

But if the regulator does check out, go 
to the alternator and tighten all connec- 
tions. The trouble could also be a shorted 
rectifier, or grounded or open stator, so 
check them as well. 

I'm sure that when trade -in time for your 
car comes one of the first things removed 
will be the voltmeter. 
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Peek 
El& 

b00 
TV 
Eye 

by Janus Kodrun 

Look, here's the leak. A pin hole about 12 

feet, 3 inches from the pipe entrance." An engi- 
neer just located the trouble that plagued his 
power plant for months, and it was done while 
the pipe was still inside a hot boiler with only a 
2 -inch bore in which to look. Impossible? Nope, 
it's very easy with a TV camera with only 11- 
in. diameter. 

The camera is designed to visually look inside 
objects that previously had to be dismantled for 

_ routine maintenance checks. It focuses from 0 
to infinity and gives a truly remarkable defini- 
tion on a television or video -tape screen. There 
are five basic lens attachments which can be 
fitted to the solid -state camera body. These lenses 
vary from special units designed to throw light 
back onto a subject between the light source and 
the lens and units which have rotating attach- 
ments allowing controlled 360 degree internal 
vision. 

Attached to the camera and lens is a cable 
which can vary in length from 50 to 450 feet. 
The cable connects to a control unit, which is 
linked with the TV monitor. The system works 

(Continued on page 98) 

One in the eye for science. A young 
lady offers a close -up of her eye 
indicating possible surgical train- 
ing to large audiences (top). The 
360° rotating eye lens (bottom) 
permits pipe scanning continuously 
as camera is advanced into tube. And, 
illuminating heads (middle photo) 
offer correct lighting for the 
various lighting situations met. 
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NOW you can train at home building 
a NEW 25DAGONAL Solid State Color TV 
engineered by NRI for learning and 
trouble -shooting So much better for learning TV 

servicing than any hobby kit, 
because NRI designed and 
created it as an educational tool. 
Unlike hobby kits which are designed for creating 
a TV set as the end product, NRI built its exclusive 
25" Diagonal Solid State Color TV kit as a real training 
kit. You can introduce and correct defects ... for 
trouble -shooting and hands -on experience in 
circuitry and servicing. The kits include a wide - 
band oscilloscope, color bar crosshatch generator, 
transistorized volt- ohmmeter and other valuable 
equipment that can soon have you earning $5 to $7 
an hour servicing color sets in your spare time. 

Handsome woodgrain cabinet, 
at no extra cost. 

(Offered only by NRI) 

New square- cornered 
Sylvania picture tube 

Modular 
construction 
with plug -in 

circuit boards 

100% solid 
state chassis 

6- position detented UHF channel selector 

YOU GET MORE 
FOR YOUR MONEY FROM NRI 

Automatic 
degaussing 

Automatic fine tuning 

Automatic 
color control 

Automatic 
tint control 
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GIANT NIXIE CL 
commercial aatablishments, 
and those people who like 
large displays, characters ap 
PAW n bright continuous 
line which can be read from 
distances as great a 150 feet. 
All drive circuits we solid 
state, and unit employs new 
custom LSI clock chip. Indi. 
cates hour, minutes. and sec- 

onds. May be wired for 24 hour or 12 hour operation with 
a simple jumper change. Kit Offered complete with or without 
case for custom installations. Parts ioclude'P,C. board, sockets. 
solid state components. hardware, resistors, caps, viewing 
filter, etc. 

O Giant Nixie Cloak Kit $99.50 

31 VOLTS AMP TRANSFORMER 
We have lust received a 

truckload of these high qua- 
By COmlputOr Specification 
transtonners. The floors are 
groanelg and we are selling 
them at LOW -LOW price 
just tO clear green out Excel. 
loot for Power Supplies, 
Audio Amps 

24 Volt 5 Amp )(former S3 95 
O 5 for $15ÁD, write for prices of Mfg. quatihles 

LIONTED PUSH SUTTON SWITCHES WITN INSERT 
These large lighted push but- 
ton switches measure 1 r 

1 4' inches. includeclear plas- 
tic cap so Mat legend can be 
inserted inside. Includes two 
12 volt bipin bulbs Contacts 
are OPST II cap is inserted'¡ 

upside down, switch section becomes inOperaltve, an 
excellent safeguard fir burglar alarms, etc for people who 
Omit know Me "trick ". 
0 Lighted push button switch $1.03 each 

Write for proditt!tn prices 10 for 07.50 

HEAVY DUTY DATA TERMINAL POWER SUPPLY 
Originally manufactured for 
use ei Data Terr Cal -hese. 
are rugged conservatively 
Wed power Supae4 for Con- 
tinuous duty operation The 
orige al cost of nose Supplies 
was $278 00 All outputs( 

are regulated to _ 5% by a constant college transformer. and 
In addition Imo of One outputs are regteted *0 2% by solid 
state regolabra Circuits are protected by fuses and circuit 
breakers Two Noes are avaitable 
'Type "A" 24VDC k, 16A_02%.265Viii 325A_2% 
18v0Cm 66AC 5 %,14V0, 29A 02%. 12VDCiir Mx 5% 
Price 

. $2950 
'Type e. Some as above except nclies5VOCiii 325 
Amps. instead of 14V iii 2 9 AMPS $34 50 
Shipping We,ohl -30 lbs either supply 

CLOSEOUT - CALCULATOR KIT 
8 and F was one of the first lif 
not the first) to introduce an un- 

der $100.00 calculator. Now that 
all the giant corporations here in. 
troduced theirs, we feel it's time to 
move on to new kits and let the 
"Bigots" slug it Out. We hate 
enough parts for about 200 more 
calculators, which we are closing 
out at $54.50 each Floating point 
eight digit display, constant cap- 

ability, sealed elatomer keyboard, 
molded ABS cafe, uses IS standard AA cells. 14 hour battery 
life. 
O Pocket Calculator Kit $39.50 

:. STEREO TAPE CARTRIDGE PLAYER 
High quality tape cartridge player has 

f built in preempt, and requires only 
115V 60Ho for motor and 12 volts for 
electronics to operate, four light indi' 
cotors indicate channel selected. Output 
compatible with amplifier "Auxiliary" 
imputs. Here is the inexpensive high 
fidelity way to play those tape car- 
tridges Mr your car player in your 
home. 

Stereo Tape Cartridge Player 
515.00 

TELoA COIL KIT 
Here's leré s a truly bouc kit for those who 

en 
ke te"cititheir :' All neparts ta 

exciting adventure into high. 
Imetal ho, high cottage. Add your own 

N housing - small chassis 
uni run of is ideal. 

Testa coils pd after the 

~ design 
ican electrical cal gem uss who 3 Ame built 

versions a my feet tall. Nis dream was o luit and pots 
ems cities with energy radiated from such coils - but no 
luck, 

, Today', Tads coils are popular with experimenters and 
students, and especially for science fair and educational 
demonstrations. Ours is a hidr.frequency push pull oscillator 
coupled to a television tfyback transformer, which steps up 
an rnel 12 VOC power Wady to many thousand volts. 

SPECIAL NOTE: Although current tput is relatively 
low, some hazard is inherent in all high Tiras sews. This 
kit is intended for tM'ecperinrenter who is mature enough to 
observa reasonable gtecaution in its une. 

TESLA COIL KIT f7,50 

POWER SUPPLY KIT 
This kit includes 24 Volt. 5 
AMP heavy duo/ tramlomer. 

; bridge reclaim. 8.000 Mfg. 
capacitor, 723 regulator. pair 
of 2N3055 transltors. DC 

cdtrreer. pus all eectrlcal circuit breaker pane to build a 
complex. regulated laboratory Supply 
'Lab Supply Kit $t9 75 
Shipping Weight 20 CDs 

REVERBERATION UNIT 
A SPEAKER 
Useful in conjunction with music syn. 
thesis's. organs, and to add "presence" 
to muse. This complete reverberation 
unit requires only a source of 12 Volts 

'J to operate, might also be useful for other 
acoustic delay experiments. Includes high 
quality oval ceramic magnet speaker, 
brand new, originally made to sell for 
$24.50, now at a price you would pay, 
for the speaker alone. 
O Revert Unit $6.95 

H MHz FREQUENCY STANDARD CRYSTAL 
This e a 1.000.00O MHz Crystal + 5Hz, -OHz. Can be pulled 
to exactly 1 MHz w 0.Hz wia, 5J0'PF trimmer. Excellent 
temperature coeff b lent. 00 4037 makes excelltn t Oscillator. 
buffer. Circuit *ruded. Super LOW once Wile 2 000 PCs 
last 
1 MHz Crystal Standard SA. 50 

QUARTZ CRYSTAL CHRONOMETER 
Revolutionary!, was the reaction of our customers when they 

'.saw this kit. Measuring Only 2''4 x 211" x 23/8', and accurate 
ro 10seconds a month, this chronometer promises to entirely 
replace mechanical clocks in cars, boats, and airplanes 

F its into a standard 2%" instrument panel cutout. The dis- 
plays are bright L.E.D. displays that should lest a lifetime. 
Setting controls are recessed and operate from a pointed ob' 
lest such as a pencil point Or paper clip, in Order to keep 
non'ailhnnized hands off. The clock should only have to be 
reset at very great intervals, or in the event of power loss li.e., 
replacing battery in car). This clock is wired so that the tim- 
ing circuits are always running, but the displays are only lit 
when the ignition is On, resulting in negligible power drain. 
The low price is only posible because of a new one chip MOS 
clock. Operates from 12.24 Volts D.C. An accessory unit 
which mounts on the back adapts the unit to 2-28 volts for 
twin engine aircraft and larger boats using 24 Volts ignition. 
Know how disgusted you are with the usual can Clock? Order 
this fine unit now for rallying, ports events, navigation, or 
lust to have a fine chronometer that will give you a lifetime 
of superbly accurate time. 
O Quartz Chronometer, Kit Form $69:50 
O Quartz Chronometer, Wired $99.50 
O 24 Volt Adapter 510.00 
NICAD BATTERIES 

No need to tell you the uses of 
these sealed Nickte-Cadmum bat. 
terms in all kinds of portable 
equipment. All brand new except 
the 0.5 ampere hour, which IS 

-_ removed from new equipment, 
guaranteed perfect. 

Type Volts Amps Price Size 

1.25NCB0.5 1.25 0.5 .50 1 1/4" diem x 5/8" 
O 1.25NC80.6 1.25 0.6 1.00 Lg. AA 

24NC80.6 24 0.6 11.80 1 1/2" x 11 /2 "x 11" 

8NC80.6 8 0.6 5.00 5/8" Tam x 11' 
IBNCB 18 0.5 7.50 3 "x3" x4" 

LOUDSPEAKER SYSTEM COMPONENTS 
Wè,heve made an excellent 
purchase of an excel inven- 
tory of local menial =tweet 
speaker systems, although we 

are not allowed to mention 
l(the mfg.'s name, the specs 

[should make it sellmidict. 
The woofer is a 12" frewedge 
(acoustic suspension) unit, 
with T yoke coil and a No. 

2 magnet. The mid -range is 

a 5- sealed beck-speaker and 

3%" Care dome tweeter ror pat high frequency dispersion. 
Crossover between Woofer & midrange is by an R -L -C net- 

work, while high frequency crowuuer is by an WC network. 
Balance controls are provided for both midrange and tweeter. 
Plans for a suitable enclosure ere provided. The level controls 
provide frequency newtons. to Suit room acousics, with 
realism that will delight even the most critical listener. Re- 

sponse - 25 to 250K Hz., Power - 40 watts RMS. Imps 

dance -8 ohms Sh. Wt. 12 lbs. 

O LOCO 542.50 
2LSCS 2 for 575.00 

RESOLUTION TEST CHART 
These 2' o 2' glass plare test charte are 

excellent for testing enlargers, intcro. 
scopes, scanners, erc. Original cost to 
manufacture was over $60.00. Complete 
plate is covered with test patterns. Set. 
eral types mailable may vary slightly from 
illustration. A more bergein. 

Resoutiun Test Plate 5250 

HERMETICALLY SEALED FIBERGLASS CARRYING 
CASES 

13' x 30' x 30' brand new 
luggage type carrying cases 
were orginally manufac- 
lured to ship delicate elec- 
tronic equipment overseas 
Excellent for storing, ship- 
ping and carrying photo- 
graphic equipment, instru- 
ments. etc. Includes easily 

removable loam rubber inserts. Original cost to manufacture 
was 5160.00 would probably be even higher today because 
of wastes shortage 
O Fiberglass carrying case S25Á0 

RESETTASLE FOUR DIGIT COUNTERS 
Theea counters have raised 
numerals for print out thru 
carbon ribbon, but can be 
used as conventional coun- 
ters also, reset by wheel on 
side. Coil is 12 volts D.C.. 
may be operated on 115 VAC 

by diodecapacitor-reslstor. 
Re- etlable Four Digit Counter ..$2.50 

O Diode- Resistor-Cap for 115 VAC ... ..S.50 

TELEPHONE TOUCHTONE 
KEYBOARD 
Built by General Telephone, this key. 
board uses 2 poles and seven busses, for 
touch -tone keying. Never before at this 
low price. Size 3" 28"4 1". 

O Telephone KB 54.75 

AM /FM RADIO CHASSIS 
Quality A.C. powered AM /FM 
radio. Useful for Construction 
projects. Order now, these usu 
ally don't last long 
O AM /FM Radio 05.75 

Send in an order and gel on our special customs 
Mailing List. 

CATALOG: Chock nade'. raid oe wring. 

POSTAGE EXTRA ON ALL ABOVE ITEMS 

CHARGES WELCOME! 
Phone in dsarga to 617 5315774 or 817 532.2323. 
BankAmeiicard - Mastercharge. 51000 minimum. Na 
C.O.D.'s pleas. 
B. &F. ENTERPRISES Ms, 01960 
Phone 1617) 531.5774 
119 Foster Suent 
Peabody, Ms. 01960 
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The CB Antenna 
With The Highest Gain 
Any 3- Element Beam 
Can Produce. 

The Mosley A -311 
The renewed popularity of the 
deluxe A -311 is due in part to 
its endurance record. A record 
of ten years of reliable, trouble 
free performance. Heavy gauge, 
seamless aluminum tubing is 
pre -drilled and color -coded for 
fast, easy assembly. All hard- 
ware is 100% rust -proof. Illus- 
trated instructions accompany 
each antenna. For complete 
specification and performance 
data, see your Mosley dealer.or 
write; Dept. 216 

Alfas/ay cliontA'..gze. 
4610 N. Lindbergh Blvd. Bridgeton, Missouri 63044 

CIRCLE NO. 13 ON PAGE 17 OR 103 

Your Complete Electronics Buying Guide 

Stereo/Hi -Fi Components CB Transceivers & 
Walkie- talkies PA Systems Tools & Test Equipment 

Police /Fire Monitor Receivers Antennas Photog- 
raphy Equipment Ham Gear Books, Parts, and More! 

Send 
Today! 

Lafayette 
P.O. Box 
Syosset, 

Radio Electronics 
10, Dept. 25074 
L.I., N.Y. 11791 

25074 1 r 
NAME 

I 

IADDRESS 

I CITY 

STATE ZIP 

CIRCLE NO. 19 ON PAGE 17 OR 103 
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DX CENTRAL REPORTING 

SPEEDX, American SWL Club, Canadian In- 
ternational DX Radio Club, and Worldwide 
TV FM DX Association. Younger clubs, more 
recently established, have won associate mem- 
berships in ANARC. They are the Minnesota 
DX Club, Rocky Mountain DXers Association, 
SWL International, Transworld DX Club, Tri- 
angle DX Club, Virginia DX Association, and 
Wingate SWL Club. 

ANARC also holds an annual DX conven- 
tion, at some centrally located spot in the U.S. 
All DXers, whether members of affiliated clubs 
or not, are welcome to attend. If you'd like 
information on the various ANARC clubs or 
this year's convention, drop a note to Al 
Reynolds at ANARC, Box 433, Peabody Col- 
lege Station, Nashville, TN 37203. Enclose a 
stamped self- addressed envelope for a reply. 

Information Please. DXers are information - 
conscious. To keep up with all the many 
changes in the broadcasting world -necessary 
if you want to know how, when, and where to 
hunt in the radio spectrum for various stations 
-Membership in a DX club is a smart move. 
There also are many books, booklets, and sta- 
tion lists available that will help you in your 
hobby. Here are a few of the publications you 
may want to add to your DXing library: 

World Radio and TV Handbook. This annual 
book, published in Denmark but printed in 
English, is nicknamed "The DXer's Bible." It 
is probably the one indispensible volume for 
the SWL. It includes lists of shortwave stations 
around the world, their frequencies, schedules, 
addresses, and much, much more. The 1974 
edition is priced at $7.50 and is available from 
Watson -Guptil Publications Inc., 1 Astor Plaza, 
1515 Broadway, New York, NY 10036; Gilfer 
Associates Inc., Box 239, Park Ridge NJ; and 
several of the DX clubs previously mentioned. 

Police Call Directories. If you're one of the 
growing band of monitors who enjoy listening 
in on the VHF and UHF police frequencies, 
these lists may prove useful. For more informa- 
tion, write Hollins Radio Data, P.O. Box 
35002, Los Angeles, CA 90035. 

World Utility DX Handbook. This is prob- 
ably the best single book available for the guy 
who is interested in those off -beat, non- broad- 
cast type transmissions on shortwave. There is 
data on point -to -point communications, aero- 
nautical, marine, weather, military, and many 
other communications services, including sta- 
tion names, addresses, and frequencies. Plus 
there are some very useful and interesting fea- 
ture articles on these stations. It can be ordered 
for $7.95 from SPEEDXTRAS, 2318 South 
Laurel, Port Angeles, WA 98362. 

NRC Domestic Log. This is a list of medium 
wave stations in the U.S. and Canada. But be- 
sides calls and frequencies it includes data on 
licensed hours of operation, daytime and night - 

(Continued on page 91) 
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NRI FIRSTS make learning Electronics fast and 
fascinating -to give you priceless confidence 

FIRSTto give you a complete programmable digital computer, 
with memory, you build yourself ... to learn organization, opera- 
tion, trouble- shooting and programming. This remarkable com- 
puter is one of ten paining kits you receive with the new NRI 
Complete Computer Electronics Course. 

FIRST to give you true -to -life experiences as a Communica- 
tions Technician. Every fascinating step you take in NRI Commu- 
nieations training, including circuit analysis of your own 15 -watt, 
phone /cw transmitter, is engineered to help you prove theory and 
later apply it on the job. Studio equipment operation and trouble 
shooting become a matter of easily remembered logic. 

FIRST to give you completely specialized training kits engi- 
neered for business, industrial and military Electronics Technol- 
ogy. Shown is your own training center in solid -state motor control 
and analog computer servo- mechanisms. Telemetering circuits, 
solid -state multivibratnra and the latest types of integrated circuits 
are included in your course. 
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The NRI color TV and digital computer kits are the 
latest in a long line of "firsts" for NRI. For more 
than fifty years, NRI has been providing unique 3- 
dimensional home -study training that has helped 
hundreds of thousands of students reach their goals 
quickly and easily. 

What NRI provides is a combination of kits and 
bite -size texts that give you hands -on experience 
while you are learning. The texts average only 40 
pages each, and they are fully illustrated. You are 
taken step -by -step from the first stages into the more 
advanced theory and techniques ... with an expert 
instructor ready at all times to provide valuable 
guidance and personal attention. (The level of per- 
sonal attention provided is more than you would 
receive in many classrooms.) Once you've grasped 
the fundamentals, you move with confidence and 
enthusiasm into new discoveries in the fascinating 
world of electronics. 

You start out with NRI's exclusive Achievement 
Kit, containing everything you need to get moving 
fast. Lessons have been specifically written so that 
experiments build upon one another like stepping 
stones. You can perform a hundred experiments, 
build hundreds of circuits ... as you learn to use the 
professional test equipment provided, building ra- 
dios and TV sets, transmitter or computer circuits. 
It's the priceless "third dimension" in NRI training 
... practical experience. 

Train with the leader -NRI 
Compare training kits, texts, techniques and overall 
training ... and you'll find that you get more for 
your money from NRI. Whatever your reason for 
wanting more knowledge of Electronics, NRI has an 
instruction plan that will meet your needs. Choose 
from major programs in Advanced Color TV Servic- 
ing, Complete Computer Electronics, Industrial 
Electronics and the other special courses designed 
to meet specific needs. With NRI home training, you 
can learn new skills while you're still working at 
your present job ... and turn yourself into the man 
in demand. 

GET FACTS ABOUT GI BILL 
If you have served since January 31, 1955, or are in service 
now, check GI line on postage -free card. 

Send for free NRI catalog 
MAIL THE POSTAGE -FREE CARD FOR THE 
FREE NRI CATALOG IN THE FIELD OF YOUR 
CHOICE. YOU WILL BE UNDER NO OBLIGA- 
TION. NO SALESMAN WILL CALL. 
If the card has been used, write direct to: 

NRI TRAINING 
3939 Wisconsin Ave. 
Washington, D.C. 20016 
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a new crew for.,. 

PU RATC RADIE 
We are Musical Pirates, and very fine pirates are we. 

We take a stand, the shortwave band we use illicitly, we use illicityI - 
We are Broadcast Buccaneers, and very fine rock play we. 

Our programs cool, against'the rule, defy authority, defy authority! 

APOLOGIES to Gilbert and Sullivan, but if 
those Victorian worthies were alive to- 

day, thus might they musically describe a 
curious broadcasting phenomenon of the 
1970's. 

A few years back, Europe's state radio 
monopolies 'battled mightily against a rash 
of unlicensed commercial shipboard stations 
operating from international waters. Even- 
tually, most closed down, following passage 
of the Treaty of Strasbourg by most of the 

40 

by Don Jensen 
western European nations. Among other 
provisions, the pact threatened a crackdown 
on firms which advertised over the un- 
licensed stations. Recently, Holland became 
a signatory, apparently sealing the doom of 
the few remaining off -shore commercial 
pirates. 

But just when the battle seemed won, a 
new challenge appeared, a new brand of 
illegal broadcaster. A musical pirate is the 
way one fellow describes his station. They 
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are also called hobby pirates, independent 
or free radios, bootleggers and other names, 
both proud and profane, depending on one's 
point of view. 

No Commercials. Unlike the commercial 
pirate stations, the hobby -types are shore - 
based, though some pretend to be broadcast- 
ing from the high seas. They air no com- 
mercials so the real teeth in the Strasbourg 
pact, penalties for advertisers, leave nary a 

mark on these elusive little shortwave sta- 
tions. With no need to reach a large audi- 
ence of consumers, these stations can oper- 
ate with erratic and abbreviated schedules, 
making them exceedingly hard to track 
down. 

These hobby stations, it seems, broadcast 
mostly for the amusement of their own an- 
nouncers and engineers; they transmit for 
fun, not funds. 

Efforts by the various governments to 
stamp them out vary from desultory to 
vigorous. Aware of their precarious posi- 
tion outside the law, most of these broad- 
casters prefer anonymity. 

"We have to be very careful over here as 
the fines are pretty large," worries Steven 
M., of the British pirate Radio City. 

From The Inside. Without condoning 
their activities, but with the promise of 
confidentiality regarding names and loca- 
tions, we persuaded a number of the radio 
pirate chiefs to open up and tell us the in- 
side story. Most of our contacts were young, 
high school or college age, though a few 
were professional electronics men in their 
late 20's. 

The raison d'etre for their stations? Part 
of it seems to be a widespread attraction of 
playing disc jockey. For the electronically - 
inclined there is the satisfaction of building 
and running a professional -sounding broad- 
casting station. 

Music, Music, Music. There is a feeling 

that the pop and avant -garde tastes in mood- 
em music are not fully appreciated by the 
state -run radio networks. A few, but only 
a few, pirate broadcasters have political 
motivations. The phenomenon has also 
spread to the Soviet Union. 

"Can't the authorities do something 
against the activities of radio hooligans 
whose number is catastrophically increas- 
ing?" wailed a writer in a Soviet newspaper 
recently. 

In Moscow and southern Russia, illegal 
stations with names like Dragon, Ninochka, 
Radio Demon, Flying Skeleton and Parasite 
proliferate. American correspondent Mur- 
ray Seeger has reported that in one Soviet 
region, 115 illegal broadcasts were heard in 
a five -hour period. 

The Kremlin contends these stations wan- 
der about the shortwave spectrum, inter- 
fering with aero navigation signals, rail 
traffic transmissions and even the home 
sèrvice of Radio Moscow. A hard line ap- 
proach has resulted in arrests, but as soon 
as one is silenced, another appears. 

In defense of the radio hooligans, an 
anonymous youth complained to a Russian 
newspaper that the region's only radio club 
doesn't give young people access to trans- 
mitting gear. 

"There is absolutely no chance to acquire 
proper radio habits. And for this reason, the 
boys do things they shouldn't, just out of 
boredom!" 

All Over. Elsewhere in Europe, upward of 
40 hobby pirates have been heard in recent 
months. Some are one -shot affairs while 
others have demonstrated some staying 
power. Some use medium -wave frequencies 
but a growing number favor a small seg- 
ment of frequencies from about 6,220 to 
6,320 kHz. European DXers have learned 
that Sunday morning, from about 1000 to 
1200 GMT, is the time to tune these sta- 

QSL FROM DATE^s,u 13 

TOWER/ \RADIO 

the sound of international 

II 

broadcasting 

FREQ. b,14o kN- AD R. 
í490 kit ASW. 339, 

POWER 120 KWn °"`É Knb. 

Amateur shortwave broadcasters leave modulated -oscillators behind and step up to the 
not -so -legal world of Pirate Radio plus QSL cards. Look closely; that's a 220 watt power! 
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 I PIRATE RADIO 

tions. Power -wise, most run about 30 to 60 
watts, but a few claim to have 100 or 200 
watts going for them. And watts was what 
got one of them, World Music Radio, in hot 
water last year. 

World Music Radio, the undisputed 
granddaddy of all the hobby pirates, op- 
erated under various names from the Neth- 
erlands for a solid decade until its demise 
in August 1973. It is said that Dutch radio 
officials knew all about the station, includ- 
ing its location, but looked the other way. 
WMR's programming was never disturbed. 
Never, that is, until the British filed a com- 
plaint. 

According to a WMR spokesman, a de- 
cision by the Dutch to close down the sta- 
tion was "the direct result of a so -called 
complaint from the BBC in the United 
Kingdom." WMR termed it "an extraordi- 
nary example of unjustified meddling in the 
affairs of another country by a powerful 
organization, apparently motivated by sheer 
prejudice against a young pioneer whose 
only `crime' has been to bring fresh ideas 
into the shortwave radio profession." 

The usual explanation for silencing un- 
licensed stations is that they cause inter- 
ference to authorized communications on 
the same or adjoining frequencies. Admit- 
tedly this sometimes has been the case. But 
with World Music Radio, some insiders 
contend, it was an increase in the station's 
power to several hundred watts that 
prompted the British complaint. 

Christopher E., an English pirate broad- 
caster, says, "I think they were silenced 
because their success encouraged other sta- 
tions to take to the air." 

Island Troubles. If so, the complaint may 
have come too late to accomplish the pur- 
pose. Today there are numerous radio pi- 

rates in the British Isles. In recent months 
there have been reports of shortwave sta- 
tions such as Radio Yorkshire, Radio Apol- 
lo International, Radio Atlantis North, 
Radio London International, Time Radio, 
Radio Lancashire, Radio Venus North and 
Liberty Radio, to name a few. Hobby pi- 
rates have also turned up in Holland, West 
Germany and Sweden. 

Typical of British shortwave hobby 
broadcast stations, though perhaps more 
professional than most, is Tower Radio. 

Like many, it is a two -man operation, 
one engineer, one deejay, Chris E. and 
Peter L., in this case. 

Chris, a professional radio engineer, 
teamed up with Peter back in 1971, to put 
a 15 watt, 49 -meter band transmitter on the 
air. It was called Radio East Anglia. When 
its tests drew only two listeners' letters, it 
left the air. The following year, the same 
duo initiated a factory -hospital closed -cir- 
cuit broadcasting system called Tower 
Radio. After five months this too folded for 
lack of audience participation and a dis- 
pute with the factory management. 

In 1973, Tower Radio turned up on a 
shortwave frequency of 6,225 kHz, and 
later on 6,240 and 6,260 kHz. It now oper- 
ates with a 220 -watt crystal -controlled 
transmitter. With good modulation and pro- 
fessional quality studio equipment, its 
"sound" is said to rival that of many small 
U.S. AM radio stations. 

A smaller operation is Radio City, which 
broadcasts from somewhere near Birming- 
ham. Steve M., the station's engineer, says 
the transmitter's power recently was upped 
to 65 watts on 6,240 or 6,260 kHz. 

There's More. Two British college stu- 
dents are the powers behind another station, 
Radio Gemini North. One of them, Jim L., 
says his partner attends a different univer- 
sity so Radio Gemini North broadcasts on 
6,240 kHz only when both return home for 

(Continued on page 85) 

radio gems! every Sunday 
SOUNDS OF SOLID GOLD 

on 

49n 
metres 

Pirates often stick together in a small part of the 49 -meter band. Should, by chance, two 
stations use the same day to broadcast, one of them simply slips in an alternate crystal 

10 or 20 kHz away. There is a surprising degree of informal cooperation among hobby radios. 
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e/e checks out the... 

B&K 
ThANSisTOe 
EQUI PMENT 
ANALYST 

Multi- function device serves as Transistor Tester, Ohmmeter, 
Voltmeter, RF Signal Generator, Audio Oscillator, Milliammeter, 

and DC Power Supply with outputs to five amperes at fifteen volts. 

WE WOULD BE RICH if we had a dollar 
for every time someone said, "Sorry, 

but I can't service transistor radios." Or, 
"I'd like to help you out but I just don't 
have the right equipment to fix your pocket 
radio." It's no longer a joke when we're 
told it's cheaper to buy a new radio than pay 
someone to service solid -state equipment. 

But that's all behind us now, for B & K's 
Model 970 Transistor Equipment Analyst 
makes troubleshooting any solid -state radio, 
FM receiver, or amplifier a snap. Whether 
you're a hobbyist, service technician, or run 
a school laboratory, the B & K 970 takes 
the troublesome time and effort out of ser- 
vicing transistorized equipments. 

The 970 combines several individual in- 
struments specifically tailored for solid -state 
servicing into one cabinet. First, there is a 
switch -selected power supply of 1.5 to 15 

The B &K Transistor Equipment Analyst Model 970 is 

from Dynascon Corporation, 1801 W. Belle Plaine, 
Chicago, IL 60613. Price is $250.00. 

volts DC at currents up to 5 amperes. A 
"bias" supply allows servicing equipment 
which utilizes a "tapped" (dual voltage) 
power source. 

Next comes a VOM for up to 500 volts 
DC, 5 amps DC, and three ranges of re- 
sistance. The VOM also doubles as the 
indicator (readout) for a built in in -and- 
out-of- circuit transistor tester. The meter 
scale is calibrated to read directly in Beta 
without the need to fuss with calibration 
controls. Calibration is required only when 
testing a transistor in- circuit. 

Finally, we come to the signal genera- 
tor section -which accommodates AF (au- 
dio frequency), AM modulated RF, and 
FM modulated RF. The AF generator serves 
as a modulator for the RF and FM signal 
generators and can be modulated on un- 
modulated as needed by the user. The RF 
signal generator covers a frequency range of 
250 to 2000 kHz, 10 to 11.4 MHz and 88 
to 108 MHz in four bands. The output level 
is adjustable and can be used for signal in- 

Front panel appears jam -packed with 
controls, but a closer look shows 
they are area grouped for individual 
circuit functions. Right side is 
used for the signal generators. 
It has AM for testing standard 
broadcast and shortwave radios, as 
well as FM for your use in testing FM 
radios. It even has a modulated FM 
IF test frequency (10.7 MHz) for 
signal tracing or audio output level 
alignment of standard FM sets. 
Circle 11 on Reader Service Page. 
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B & K 970 ANALYST 

jection or RF and IF alignment. Two bands 
comprising the AM band (standard broad- 
cast) and normal radio IF frequencies cover 
250 to 2000 kHz AM modulated or un- 
modulated. The third band covers 10 to 11.4 
MHz AM or FM modulated for checking 
and aligning shortwave radios or FM radio 
IF amplifiers. The final band covers 88 to 
108 MHz FM modulated for checking and 
aligning FM receivers. 

Easy To Use. What is surprising about the 
B & K 970 is not how much test circuitry is 
packaged in one cabinet, but rather how well 
the controls have been placed and designed. 
Each test circuit is broken down to its in- 
dividual front panel layout so that the user 
can use each function as a separate item of 
test equipment. At the upper left of the front 
panel is the power supply selector providing 
ten calibrated test voltages. In actual fact, 
the calibrations are correct only when the 
power supply is delivering its rated current. 
When the current is substantially less than 
rated for the particular output voltage, the 
voltage at the output terminals is several 
volts higher than the calibration. In typical 
use the user would meter the output voltage 
(with the built in VOM) and bring up the 
selector switch from zero until the desired 
voltage was obtained. A small knob con- 
centric with the voltage selector switch pro- 
vides a continuously variable bias output 

BD MODE I 9 79 
RANSi`aTOR EQUIPMENT ANALYST 

DC VOLTS "" 

BIAS 

IN CIRCUIT 
CALIBRATE 

TRANSISTOR 
TEST 
SWITCHES 
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The entire center section of the Transistor 
Equipment Analyst is the high quality Volt - 
Ohm-Milliammeter (meter is D'Arsonval type). 

voltage whose maximum value is equal to 
that of the switch -selected output voltage. 

Directly below the power supply selector 
are two calibration controls for the in -cir- 
cuit transistor test. Below these controls are 
the transistor NPN PNP selector and in -cir- 
cuit /out -of- circuit transistor test switches. 
The transistor testor has attached clip leads 
and a test socket mounted on the panel. 

The entire center of the front panel con- 
tains the VOM -the meter, range switch, 
ohms adjust and probe terminals. The meter 
scale has a good -bad transistor calibration 
as well as a direct readout in Beta (depend- 
ing on the particular type of test you run). 

The right side of the front panel is for the 
signal generators. At the top is the vernier - 
tuned RF frequency dial calibrated in four 
bands. Directly under the dial are the con- 
trols for the audio signal level and the fre- 
quency/AM-FM modulation selector. Final- 
ly, along the right bottom edge are the audio 
signal output jacks, the RF output cable, 
the RF level control and the power switch. 

What's nice about the instrument -group 
arrangement is that each function can be 
used independent of the others. For exam- 
ple, if you are using the signal generator you 
can also use the VOM, or the transistor test- 
er at the same time. Or use the generator to 
check one radio or amplifier while, the power 

(Continued on page 100) 

Text gives more details, but basic transistor 
test procedure gives "good" meter indication 
when probe is touched to transistor base lead. 
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We take a look 
inside your set 

to show what makes 
a good receiver tick! 

by the Elementary Electronics Editorial Staff. 

El Of all the circuits that go into a CB trans- 
ceiver- whether AM or SSB -it is those 
which make up the receiver section that most 
directly determines the final communications 
performance, for it is the receiver which de- 
termines if you can hear the other station - 
and if you can't hear 'em you can't work 'em. 

The receiver must perform two basic 
functions. First, it must receive the weakest 
signals possible, for the better the weak sig- 
nal reception the greater the overall commu- 
nications range; second, the receiver must be 
responsive only to the desired signal, reject- 
ing all signals -such as atmospheric noise or 
radio transmissions -other than those ap- 
pearing on the tuned channel. 

Receiving the signal is primarily the job 
of those circuits we group as the front end, 
which consists of an RF preamplifier broadly - 
tuned for maximum gain at the CB fre- 
quencies, a mixer, and a crystal controlled 
oscillator. A typical front end block is shown 
in Fig. 1. 

Just What Happens? The RF amplifier 
amplifies the weak received signal to a us- 
able level, discriminating against those 
signals which lie outside the citizens band. 
Unfortunately, an amplifier tuned to 27 MHz 
isn't too effective at discriminating between 
CB signals and signals close to the citizen 
band; in fact, it has no discrimination at all 
against adjacent or alternate CB channels. 
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If an RF amplifier were used to provide all 
the receiver gain, the user would hear every 
signal on the band -all at the same time. So, 
it becomes necessary to convert the 27 MHz 
CB signal to a lower frequency signal, for 
the lower the frequency of a radio amplifier, 
the greater is its inherent discrimination 
against adjacent and alternate signals. If the 
tuned frequency of a radio frequency amp- 
lifier is made sufficiently low (or with the usè 
of special filter devices) it is actually possible 
to completely separate two adjacent signals, 
such as from channels 9 and 10. The lower 
frequency amplifier which provides selec- 
tivity and gain is called the intermediate 
frequency, or IF, amplifier. 

How It's Done. The front end components 
termed the mixer and oscillator convert the 
27 MHz RF amplifier's output to the IF 
frequency. Assume the desired signal is 
27.065 MHz (channel 9), and the IF fre- 
quency is 455 kHz. We would select a crystal 
for the oscillator that would produce an os- 
cillator output frequency 455 kHz above 
27.065 MHz (27.520 MHz). We could also 
use an oscillator frequency 455 kHz below 
channel 9; it wouldn't make any difference 
for this simple illustation. Now, both the RF 
amplifier output of 27.065 MHz and the 
27.520 MHz oscillator are fed into the mixer 
where they beat together to produce new 
frequencies equal to the sum and difference 
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of the two input frequencies. The output of 
the mixer will consist primarily of four sig- 
nals, the original 27.065 and 27.520 MHz, 
the sum of the two which is 54.585 MHz and 
the difference or the two which is 455 kHz. 
(Aha!). The mixer's output is then fed to a 
circuit tuned to 455 kHz. Of the four mixer 
output signals, only 455 kHz is passed by 
the tuned circuit; this is the signal which is 
fed to the IF amplifier. 

The IF Amplifier provides most of the 
receiver's gain and all selectivity. IF ampli- 
fier systems used in CB equipment are either 
single or double conversion, though there 
have been a few models in the past which 
went so far as triple conversion. The impor- 
tant point to bear in mind about single vs. 
double conversion is that it really bears no 
relationship to receiver performance other 
than image rejection. 

A simplified single conversion IF consists 
of an amplifier and a tuned circuit, as shown 
in Fig. 2. The input tuned circuit is really 
the same tuned circuit as used for the output 
of the front end. The IF amplifier's output 
tuned circuit feeds the detector, which sep- 
arates the modulation from the radio fre- 
quency signal, passing the modulation on to 
audio amplifiers and finally, the loudspeaker. 

The selectivity of the IF amplifier is deter- 
mined by the tuned circuits; greater selec- 
tivity is attained by using more tuned circuits. 
Additional tuned circuits are generally added 
in conjunction with more amplification, and 
a typical IF section from a moderate cost CB 
transceiver would more likely resemble Fig. 
3 -two IF amplifiers with three tuned cir- 
cuits. This arrangement is commonly used, 
and provides some 20 to 25 dB adjacent 
channel rejection. 

Crystal filters like one in this Hy -Gain 
single sideband transceiver promote 
economy and excellent performance. 

To attain even greater selectivity requires 
more tuned circuits, of a type which are 
relatively expensive. Recent developements 
in mechanical and crystal filters (and ceramic 
tuned circuits) allows extra selectivity to be 
built into a receiver at substantially reduced 
cost and complexity compared to specially 
coupled tuned circuits. The most common 
super- selective device is the mechanical 
filter -which is found in everything from 
budget priced walkie- talkies to high per- 
formance base stations. As shown in Fig. 4, 
the mechanical filter can be "dropped" into 
an existing IF amplifier design, and though 
easily added to the design, the filter increases 
adjacent channel rejection from something 
like 25 dB to 45 dB or better. 

In some CB transceivers the entire IF 
amplifier looks like not much more than a 
single transistor. This "transistor ", in fact, 
is an integrated circuit which represents not 
only all the IF amplification but the detec- 
tor too. The only thing the IC doesn't have 
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Diagram at left shows the 
typical CB set front end. 
Figure above illustrates a 
basic single stage IF amp 
with transformer coupling. 
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Mechanical and crystal IF filters are added to basic tuned -circuit IF system 
...................Ir 

is tuned circuits for the necessary selectivity. 
The selectivity is almost always accomplished 
through a mechanical filter, so that the entire 
IF "strip" boils down to one small package 
for the mechanical filter and one for the IC. 
(That's a whopping savings on components.) 

Double Conversion. The important justi- 
fication for a double conversion IF strip is 
for the reduction of image interference. 
Double conversion means two IF frequen- 
cies; for example, the 27 MHz CB signal 
might be stepped down to 10 MHz and then 
to 455 kHz. Most of the amplification and 
almost all the selectivity is contributed by 
the second (low frequency) IF amplifier. 
Figure 5 shows a typical double conversion 
IF amplifier. Note that the first IF is simply 
a mixer -it is not even an amplifier; it func- 
tions as an intermediate step for the signal 
between the front end and the second IF. 

Figure 6 shows how image interence 

is created, and why double conversion is 
needed if the interference is to be effectively 
suppressed. As you recall, we said the IF 
frequency -the mixer's output -was created 
by beating together the desired signal coming 
from the RF amplifier and the output of the 
oscillator which is higher (or lower) in 
frequency. As shown in Fig. 6, if the desired 
signal is 27.065 MHz and the oscillator out- 
put is 27.520 MHz the difference frequency 
produced by beating the signals together in 
the mixer will be 455 kHz. 

But, if a signal of 27.975 MHz also gets 
through the RF amplifier, it will also beat 
with the oscillator signal in the mixer, pro- 
ducing a 455 kHz output for the IF amplifier. 
The IF amplifier cannot tell which is the 
desired or interfering signal, so it amplifies 
both; and the receiver's output is a jumble 
of interfering signals. The interference signal 
of 27.975 MHz is called the image signal 
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Figure 6 at left shows the relationship 
between the oscillator, desired and image 
signals. Manufacturers can use dual 
conversion, RF filters, or both to reduce 
receiver sensitivity to image signals. 

JULY- AUGUST, 1974 47 

www.americanradiohistory.com

www.americanradiohistory.com


.. unuuuuuunuuwmnunuuuunuuuuuuuuuunuuuuunuuunuuununnnnnnunn 

8 

9 

-60 d B 

445kHz 455 
-10 kHz kHz 

- 60 dB 

465kHz 
+10 kHz 

-10 kHz CARRIER +10kHz 
auunwuunuununmuuuuunuunuuuuuuumuuwuuuumuunnununuununuuuua 

YOUR CB RECEIVER 

and is always separated from the desired 
signal by two -times the IF frequency. 

The interfering image signal gets through 
the RF amplifier because the amplifier can- 
not effectively discriminate between two 
close frequencies -as we said, practically 
all of the receiver's selectivity comes from 
the IF amplifier. 

To get around the problem of image inter- 
ference we go to double conversion, and it 
works as shown in Fig. 7. 

In. Fig. 7, the input to the first mixer is 
27.065 MHz; the oscillator is 37.065 MHz, 
producing an IF frequency of 10 MHz. 
Therefore, the image frequency must be 

-There's More CB to Come! 
Look to El F.MENTARY ELECTRONICS for the 
inside theory of Citizens Band Radio. Don't 
miss articles in this series of Inside CB in 
future issues. Here's what's in store for you: 
Transmitters. What does more power mean 
in terms of signal? Facts about AM over 
SSB over AM and why each has its place 
on the airwaves. We show you what, when 
and how to tune your transmitter for maxi- 
mum communications performance. And, 
plain talk on one much maligned mystery: 
The importance of a matched transmission 
and antenna system. 
Important Circuits. What means "Modern" 
in today's CB transceivers? Find out how a 
full 23- channel CB of today does away with 
over 100 dollars worth of crystals -without 
any loss of frequency stability. Frequency 
synthesis is the answer; see how it works in 
transmitters and receivers for your benefit. 
Quiet is the word for modern sets; see how 
noise is limited and blanked out of exist - 
ance for more reliable communications. 
Power Communicating. What electronic 
techniques increase range? We show the 
smart CBer how to get his message through 
and across more miles without risking the 
rath of Uncle and the FCC. Discover how 
easy it is to understand how clippers, com- 
pressors and other talk power boosters are 
used. 
Moving Out. What makes a mobile run? This 
is one of the most important and often used 
techniques on the Citizens Band. Learn how 
you should use and install transceivers for 
maximum performance; how to utilize port- 
able power packs and converters for maxi- 
mum use in emergencies when line power 
is out. 

IF response curve for AM (Fig. 8) covers 
both sidebands. For SSB (Fig. 9) narrow 

curve shifts for upper (or lower) sideband. 

47.065 MHz. Although an RF amplifier's 
signal rejection is not outstanding near the 
desired frequency (27.065 MHz) it can 
effectively reject an interfering signal 20 
MHz higher in frequency (47.065 MHz). 
That part of the 47.065 MHz image fre- 
quency signal that does get through the RF 
amplifier is so sharply attenuated that it 
causes virtually no interference to the desired 
signal. (An example of typical image rejec- 
tion performance specifications would be 
nominally 15 to 20 dB for single conversion 
IFs and 60 to 80 dB rejection for double 
conversion. You can see that double conver- 
sion IF systems offer considerable image 
rejection advantages.) 

The first mixer's output signal of 10 MHz 
beat against an oscillator signal of 10.455 
MHz in the 2nd mixer, producing the de- 
sired IF outut of 455 kHz, which is fed to 
the IF amplifier. 

Selectivity. The receiver's adjacent chan- 
nel rejection, known as selectivity, is deter- 
mined, as previously stated, by the IF 

(Continued on page 96) 
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by James A. Fred 

Hello out there in Radioland! We are 
back again to visit with you and talk about 
old radio and wireless equipment. I would 
like to hear from James Blyth. I am holding 
a Vintage Radio book for him and I need 
his address so I can send it to him. For 
those of you who are having a problem get- 
ting well -filtered 6 volts DC for your radio 
filaments you need only call at your local 
Olson Electronics store. If there is no store 
near you send for their catalog. They are 
selling a small 6 -volt motorcycle battery 
that is ideal for this purpose. The price is 
right too: $3.49 for one or (if you have a 
friend who's interested) you can get two for 
$6.50. A simple half -wave rectifier and a 
transformer with about 7.5 volts output 
will keep the battery charged. 

Morgan McMahon has introduced an- 
other book which will be of interest to col- 
lectors. It is a reprint of S. Gernsback's 
1927 Radio Encyclopedia. It is a technical 

re(ti 
reference on wireless and presents biog- 
raphies of the giants of radio history. Its 
175 pages cover a thousand subjects in 
words, pictures, and diagrams. I hope to 
have a copy to review by the time I write 
the next column. It will appear in two ver- 
sions; a hard cover edition at $12.95 and a 
soft cover edition at $9.95. Copies may be 
purchased from Antique Radio Press, P.O. 
Box 42, Rossville, IN 46065. It will be 
shipped postpaid. 

The IHRS will be the host for the AWA 
Summer Conference, on Saturday June 22, 
at the Stewart Center, Purdue University, 
West Lafayette, Indiana. A full day's pro- 
gram is planned, beginning at 8:30 AM. 
An old time receiver contest will be held, 
there will be a swap session and slide show, 
and the banquet in the evening will fea- 
ture Bruce Kelly, Secretary of the AWA, as 
guest speaker. 

Old Radio Test Equipment is our fea- 

Stomp through your favorite antique radio 
sources keeping an eye out for period test 
equipment. You can spruce up your old -time 
radio gear using restored vintage equipment. 
Tube tester on left had no identification 
except the name "Readrite" on meter face. 
Author bought this Gillette, on right, tube 
tester for 504 and restored it to operation. 
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ANTIQUE RADIO CORNER 

tured subject this time. There are two rea- 
sons for collecting test equipment. The first 
reason is because it is closely allied to 
radio collecting. The second reason is you 
can use it in trouble -shooting your own non - 
playing radios. In the earliest days of radio 
you could fix a radio with only a pocket volt- 
meter to check battery voltages. However as 
tubes began to wear out and sets became 
more complicated simple tube testers were 
designed and set analyzers came into use. 

You can still find some of the real old 
testers in second -hand stores, flea markets, 
and antique stores. In one of the photo- 
graphs you will see a tube tester I picked up 
in an antique store. There are eight sockets 
with the type tube each socket will accept 
stamped into the metal case. A transformer 
supplies filament voltages while a battery ap- 
parently supplied plate and grid voltages. 
Since there were no instructions with the 
tester I must assume that the milliameter 
would read an initial value, the test button 
was then pushed which applied another volt- 
age to the grid which caused a change in 
plate current. There must have been a chart 
that told how much change in plate current 
a good tube would have. The only identifica- 
tion on the tester is the name "Readrite" on 
meter face. Since the Readrite Electrical 
Inst. Co. was in Bluffton, Ohio before and 
just after WW II, perhaps they made the 
whole tester. 

Another old piece of test equipment 
shown in a photograph is a Gillette Con- 
denser Tester, also with no address. I don't 
know if this is a company related to the 
Gillette Company that makes razors and 
blades or not. I picked this tester up at an 
auction sale at the home of a retired radio 
repairman. I paid 50¢ for it, and all I needed 
to do to make it work was to put in a neon 
bulb and to replace two very leaky con- 
densers. It measures leakage at near rated 
voltage, but doesn't indicate values in micro - 
farads. I compared it's leakage indications 
against those of a recently completed kit - 
type capacitor bridge and it was still fairly 
accurate. The condenser tester uses a 201A 
tube as a half wave rectifier and with a 
transformer supplies a test voltage up to 500 
volts. If any reader has additional informa- 
tion concerning either of these testers I 
would appreciate a letter from him. 
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Antique radio buffs gather at IHRS meeting 
and show Atwater -Kent radios, advertisment 
posters for Eveready and Columbia batteries. 

The Yaxley Manufacturing Company was 
one of the pioneer manufacturers of radio 
parts. Because I feel it is important for col- 
lectors to know the history behind the names 
they find on parts in their radios I am going 
to tell you about the Yaxley Mfg. Co. of 
Chicago. The Yaxley Company was found- 
ed in 1916 by Mr. Ernest E. Yaxley. Mr. 
Yaxley was active in the management of the 
company until he passed away in 1928. The 
sales of all the products they made were 
handled by the Sparrow Sales Co., also of 
Chicago. Later Mr. Ray Sparrow closed the 
sales company and became the executive 
vice -president of P. R. Mallory & Co., Inc. 

The Yaxley Company consisted of two di- 
visions when company management decided 
to sell the company. One division made re- 
lays and was sold to Mr. Frank Rowell. This 
operation is now known as the Guardian 
Electrical Mfg. Co. About this same time 
(1931) Mr. Ralph Hill, an employee of the 
Sparrow Sales Co., went to the Ohmmite 
Mfg. Co. Several years later Mr. Hill joined 
with Mr. Gray to form the Grayhill Com- 
pany. The Grayhill Company makes termi- 
nals, test clips, and quality molded switches. 
Eventually Mr. Hill bought out Mr. Gray 
and he still operates Grayhill. 

The other division of the Yaxley Com- 
pany manufactured phone plugs, jacks, jack 
switches, radio convenience outlets, wire 
wound fixed resistors and potentiometers, 
shortwave multi -wafer switches, dial light as- 
semblies, and other switches. P. R. Mallory 
& Co., Inc. purchased this division in No- 

(Continued on page 98) 
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e/e checks out 
2-meter FM with... 

Heathkit's 
H W-202 
Dansceiver 

Amateur Radio lets you step up to VHF Action! 
HOW WOULD YOU LIKE a transceiver pack- 

age that costs less than $200, puts out 
IO watts RF and delivers solid, legal DX 
contacts from 200 to 300 miles or more? 
No, it's not a new CB rig, its Heathkit's 
HW -202 2 -meter FM transceiver. 

What's a 2 meter FM? It's shorthand for 
narrow -band FM modulation on the 2 -meter 
amateur band, from 144 to 148 MHz. Fact 
is, 2 -meter FM is the hottest thing going in 
hobby communications today. Because of 
new rules and new solid state devices it's 
now possible for a really pocket -size walkie- 
talkie to communicate reliably over distances 
almost undreamed of just a few years ago. 
And you don't hear too much about 2 -meter 
FM because there's little in print outside the 
Ham publications -keep it small and you 
keep out the QRM. Yet anyone who has 
listened in on 2 -meter FM gets the itch, and 
it isn't too long before they're working to- 
wards their amateur license so they can get 
with the action. 

The two meter amateur band has- been 
around a long, long time, and until recently 
it had about as much use as a rubber raft in 

INT -EXT SPEAKER RF AMPLIFIER 
SELECTOR SWITCH HEAT SINK 

Earn a Ham license and get on the VHF -High 
band with solid -state FM gear like this. 

Circle No. 1 on the Reader Service Page. 
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the desert. But in the past few years. thanks 
to low cost solid -state devices, our country 
has been covered by a network of repeater 
stations that have opened up two meters like 
a road house on Saturday night. 

Try That Again. Just so you can follow 
what it's all about, let's take time out to ex- 
plain a repeater. A repeater is an unat- 
tended receiver/ transmitter placed atop 
high buildings, towers, mountains, and in one 
instance, a bridge. It can receive signals 
from flea powered transmitters from as far 
out as 150 miles, and then re- broadcast the 
signal, simultaneously on another frequency, 
in all directions for another 150 miles. Under 
emergency conditions it's even legal for re- 
peaters to re- broadcast through other re- 
peaters; and, in fact, Ham operators in New 
York use two "connected" repeaters to 
provide emergency communications for all 
of Long Island (about 150 miles). This 
means that a Ham with a flea power walkie- 
talkie can put in an S9 signal better than 
100 miles away. 

The repeater stations, which are auto- 
matic and unattended are built, installed 
and maintained by individual amateurs or 
repeater clubs which might charge a nominal 
fee of $3 to $15 a year for use of the re- 
peater. Most repeaters are open to all. and 
if you use it you might get a letter for a 
small contribution (about $3 per year) 
towards upkeep. 

Why FM? The reason for success of the 
whole bit is the use of narrowband FM 
modulation -the most reliable in terms of 
lowest cost. It costs almost nothing to add 
NBFM to a basic transmitter in comparison 
to SSB and AM modulation, so equipment 
costs for a complete base- mobile installation, 
including antennas which can be a short 
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i 2-METER FM HEATHKIT 

length of tubing, is often less than for any 
other electronic hobby. 

The complete Heathkit 2 -meter FM sta- 
tion is an example of the dollar value in 2- 
meter gear. The basic equipment is the HW- 
202 2 -meter FM transceiver priced at 
$179.95. Another $24.95 gets you a Tone 
Burst encoder that fits into the transceiver, 
which is needed to automatically turn on the 
semi -closed repeater stations. (You pays 
your fee and you're given the tone fre- 
quencies!) If you have no need to work into 
a semi -closed repeater you don't need the 
tone burst encorder. 

A regulated power supply for $29.95 
lets you use the transceiver in the house. 
While the transceiver has more than enough 
power for average 2 -meter use because the 
antenna is usually high and in the clear, 
some operators like a little extra power in 
the mobile, and Heathkit has a 40 watt RF 
output bombshell that can fit right into your 
car's glove compartment, and it's powered 
directly by the 12 volt car battery; this 
powerhouse package tacks on $69.95 in cost. 

But if you want to get with the action 
without frills, all you need is the basic 'HW- 
202 for your car. The HW -202 provides 
independent selection of six transmit and 
receive crystal controlled frequencies. (The 
front panel is pre -drilled for the matching 
tone burst encoder). The crystal selection 
is so arranged that one button can select 
separate transmit and receiver frequencies 
-such as those used for repeater operation. 
The unit is normally supplied with one set 
of crystals for 146.94 MHz -the 2 -meter 
National Calling Frequency. 

Inside Story. The receiver section fea- 

DG rNPJT RF OUTPUT 

Hams enjoy a 1000 -watt maximum power 
limit. This solid -state equivalent of a "linear" 
boosts power to about forty watts output. 
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Heath offers this optional tone generator 
to give access to semi -automatic repeaters 
which "open" for the correct "beep" only. 

tures a dual -gate FET front end for strong 
signal overload immunity, a dual conversion 
IF with a crystal filter and a squelch. Because 
the modulation is FM, the receiver features 
the same limiting amplifier and noise re- - 
duction detector of the average FM receiver, 
so impulse noise is not a problem. Actually, 
the entire IF amplification and detection 
system is two integrated circuits -how's 
that for state -of- the -art? 

The transmitter features an SWR -proof 
final amplifier; the transistors will not blow 
out even if the transmission line completely 
opens up. Though the transmitter uses 6 
MHz crystals, they are, unfortunately, not 
standard in the sense they are used in other 
FM transceivers. While you can get the 
crystals from several sources you cannot 
get the cheapies, cheap because they are 
common to several different models. The 
receiver crystals however, are standard. 

Another Feature. The narrow -band FM 
is actually attained by phase modulation of 
the oscillator through a vari -cap (variable 
capacity diode), the same technique used in 
the most Modern FM two -way radios and 
broadcast stations. Though modulation is 
applied through a speech limiter to insure 
the greatest degree of talk -power, the HW- 
202 also employs a pre-emphasis/ de-empha- 
sis filter around the limiting amplifier to 
insure maximum modulation of the intel- 
ligence- carrying mid- frequencies. This 
trick delivers about four times the punch of 
conventional limiting and is generally found 
only in the most expensive and sophisticated 
equipment. 

Both the receiver and transmitter crystal 
sockets have individual trimmer adjustments 
to "rubber" the crystal frequencies to the 
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precise center frequency. Bécause of the 
very high receiver selectivity found in trans- 
ceivers such as the 11W -202, these adjust- 
ments must be made by the user to insure 
optimum reception at both ends of the con- 
tact. 

Power is applied to the HW -202 through 
a built in hash filter (to suppress ignition 
system interference) and voltage regulator, 
the regulator insuring that varying battery/ 
charging voltage does not affect the oscil- 
lators. 

The optional base station power supply 
provides a regulated and filtered 13.8 VDC 
for the transceiver. One quick push of the 
power plug is all it takes to switch from 
mobile to base operation. 

The mobile power amplifier is rated for 
a maximum of 50 watts output, providing 
40 watts when driven by the HW -202. It 
has a quasi- broadband tuning, similar to 
the transceiver, and will handle a rather 
large spread of operating frequencies with- 
out need for retuning (a 1.5 MHz band 
segment). It features RF controlled elec- 
tronic switching. When receiving, the signal 
passes from the antenna directly to the 
receiver. When transmitting, the power 
amplfier senses the RF output from the 
transmitter and automatically switches 
itself into the transmission line. 

Putting It All Together. The transceiver is 
best described as a five evening project, and 
you can't watch TV while putting it together. 
There are many components and it takes 

- IT 
TUNING 

CAPACITORS 
T/R 

RELAY 

A 
TUNING 

CAPACITORS 

Inside the auxiliary RF power amplifier, a 
transmit /receive relay will automatically 
switch to transmit when the mike is keyed. 
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concentration to get it together correctly 
(this is not a first- project kit). The trans- 
ceiver has four basic modules: two large 
printed circuit assemblies for the receiver 
and transmitter, a small voltage regulator, 
and the RF power amplifier. You almost 
need a shoe horn to get it all into the cabinet, 
so take extra care to cut each lead to the 
exact length specified. Even if Heath's pho- 
tographs of the wiring appears sloppy do it 
their way -it insures proper operation and 
assembly. 

If you intend to use the tone burst en- 
coder at some future date so you can get 
into a repeater, we suggest you install the 
unit while building the transceiver. While 
the HW -202 has been designed for upgrad- 
ing at a later date, it's a lot easier to add 
the encoder while the transceiver is being 
assembled. 

The power supply is a rather easy one - 
evening project, as is the mobile amplifier. 

The transceiver alignment is somewhat 
complex; it can be done either with 
or without instruments by using the special 
connections Heath provides for the S- meter, 
which doubles as a service meter for check- 
out and alignment. 

Performance Plus. The entire 2 -meter 
FM station checked out as a real winner. 
Every aspect of performance checked out 
to Heath's minimum level; somewhat un- 
usual, as virtually every non -instrument 
aligned project we've tested previously al- 
ways fell off in at least one performance 
specification. Of interest, the transmission 
line we connected to the HW -202 had a 
dead short (the cable was brand new), 
which the output transistors took in stride. 
On- the -air checks were outstanding; the 
HW -202's signal is all talk power, and we 
could easily tell when another station was 
using the same rig. When working the rig 
into a rooftop halo, we could raise a re- 
peater 50 miles away, and used the repeater 
to work out another 100 miles or so. 

The receiver, which checked out with a 
sensitivity less than 0.5 uV (the limit of our 
test gear) often picked up stations other 
locals could not even hear. 

Summing Up. All in all, the complete 
Heathkit 2 -meter FM package, or just the 
HW -202 alone, is an outstanding value - 
from the viewpoints of both price and per- 
formance. Both are gateways to a whole 
new world of hobby communications. 

For additional information circle No. 1 

on the Reader Service page. 
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FUN PROJECT 

by Gary W. Towner 

To play this dueling game two players sit 
opposite each other with the box in between. 
To start the game, the on- off -reset switch is 
closed and each player puts his hands in his 
lap. At the count of three each player hits his 
button. The first one to do so is the winner of 
the round as indicated by the lamp opposite 
his button. After each round, S3 must be turned 
oi, then on to reset the lamps. 

How It Works. Refer to the schematic dia- 
gram; each of the two lamps is returned to the 
negative of the battery through a silicon con- 
trolled rectifier (SCR). Such rectifiers are spe- 
cial in that a positive voltage between gate to 
cathode must exist before current can flow from 
the anode to the cathode. One other feature of 
the SCR is that once anode -to- cathode current 
flows it continues to flow no matter what is 
done to the gate voltage. 

Suppose S2 is pressed. Current will flow 
through L1, R3, and R4. While this current is 
far too low to light L1, it is sufficient to develop 
a voltage drop across R4. With SCR -2 turned 

on in this way, L2 will light. 
If S1 is now pressed, very little current can 

flow through R1 and R2 because SCR -2 is 
turned on and represents, for all practical pur- 
poses, a short to ground. Therefore, not enough 
positive voltage can be developed between gate 
and cathode to turn on SCR -1. Of course, if 
S1 had been pressed first, L1 would be on and 
L2 off. 

Construction Details. The wiring layout is 
not at all critical. You can use perf board or 
not, as you wish. Remember, the smaller the 
box, the more sporting the game. Dress up the 
metal front panel with self- adhesive shelf paper 
for good looks. 

It's an exciting pushbutton gadget you can 
build for players of all ages. With a handful of 
parts and a few hours work anyone can con- 
struct this electronic game. By the way, the first 
player to achieve a ten -round win is the winner 
of the series and becomes eligible to participate 
in the annual Boardinghouse -Reach "grab -the- 
spuds" contest. 

BI 

S3 

r 

No. 49 

OA 

PARTS LIST FOR PUSHIE- BUTTON 
B1 -3 -volt battery (two D -cells in 

battery holder such as the Radio 
Shack 270 -1439) 

Ll, L2 -Low power #49 lamps 
(Radio Shack 272 -1111 or equiv.) 

Rl, R3 -1500 -ohm, 1/2 -watt resistor 
(Radio Shack 276 -000 or equiv.) 

R2, R4-470 -ohm, 1/2 -watt resistor 
(Radio Shack 276 -000 or equiv.) 

SCR1, SCR2- Silicon controlled rec- 
tifier (General Electric C106F2 or 
equiv.) 

Si, 52- Normally open pushbutton 
switch (Radio Shack 275.609 or 
equiv.) 

S3 -Spst slide switch (Radio Shack 
275.401 or equiv.) 

Misc. -Utility box, lamp holders 
such as Radio Shack 272 -318, 
wire, solder, etc. 

LI 

No 49 

L2 

- 3VDC 

SCR2 

47052 

CI06F 
© 

SCR' 

C106FT, 

© 
C A G 

0 
OSII 

R2 

RI 
1500 

470a 

R3 
1500 

52 

R4 C106 
BOTTOM 

VIEW 
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byKathi Martin KAI0614 

KATHI'S 
CB 

CAROUSEL 
WITH GIANTS OF INDUSTRY conspiring to 
ripoff the public for the absolute neces- 

sities of life such as heating oil, electricity, 
food and clothing, there's not much, if any- 
thing, left in the weekly paycheck to cover 
the not -so- absolute nécessities such as edu- 
cation, family vacations and CB gear. 

Because much CB gear is manufactured 
overseas in countries hard hit by the footsie 
being played by oil companies and leaders of 
a few cockamamie oil producing countries, 
the average CB'er finds that "gold plated 
special" he's been saving for is now priced 
out of reach. 

But if we look inward, to equipment man- 
ufactured right here in the U.S.A., we can 
still find outstanding buys in CB equipment, 
such as the Pace 223 full -23 mobile trans- 
ceiver. Would you, believe full 23 channel 
coverage with all crystals, quick -release 
(locking) mobile bracket, 50 dB of adjacent 
channel rejection and a 1.0 µV sensitivity 
for only $139.95? 

How Does Pace Do It? By eliminating the 
fancy frills, features many of you don't need, 
and using a Plain -Jane utility cabinet (did 
you know that a fancy cabinet and chromed 
knobs can represent $25 or more of the 
total transceiver price ?). 

The Pace 223 has only the features needed 
for reliable all- channel CB. communications. 
The front panel has a channel selector, vol- 
ume control and a squelch /power -switch 
control. The microphone is attached to the 
rig by a "Koil -Kord." The rear apron has 
only a connected 12 -volt DC (negative 
ground) power wire and an antenna jack. 

The Pace 223 Citizéns Band 2 -way radio is from Pace 

division of Pathcom, Inc., 24049 South Frampton 
Avenue, Harbor City, CA 90710. Price is $139.95. 

That's the whole bit! No S- meter, no exter- 
nal speaker or P.A. output jacks, no noise 
limiter switch -nothing but the hardware 
needed for reliable two -way radio communi- 
cations. The only frill -if you'd call it a 

frill -is a quick release mobile bracket with 
a ring for a padlock. To remove the rig - 
say, for protection from night -crawlers with 
two legs- the user simply releases the power - 
wire fuse holder and the thumb latch on the 
mobile bracket. The bracket springs open 
and the rig pops out into your hand. For 
moderate protection you can insert a small 
padlock through a ring in the thumb latch. 

Down To Basics. The receiver section is 

double conversion with a simplified bandpass 
filter which provides a relatively high degree 
of selectivity. Our own lab tests showed a 
receiver sensitivity of 1.0 µV for a 10 dB 
signal plus noise to noise ratio (S+N /N); 
selectivity was 50 dB; image rejection was 
38 dB; AGC action was 9 dB- meaning a 
signal input range of 80 dB produced an 
output signal variation of 9 dB. While 9 dB 
AGC action is considerably more than the 
nominal 3 dB common to most solid state 
receivers, it is about the value for the better 

With prices going up and up it's nice to know 
Pace still provides a good buy in CB with 
equipment made in the United States. More 
info? Circle number 6 on Reader Service Page. 
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KATHI'S CB CAROUSEL 

quality tube transceivers and is quite 
satisfactory. 

The transmitter delivered 2.5 watts RF 
output into a 50-ohm dummy load. The 
microphone input sensitivity for 100 percent 
modulation was -38 dB, which is about 10 
dB more sensitive than the average trans- 
ceiver. Full modulation can be attained with 
a voice level little more than a whisper (the 
transmitter is not limited to 100% negative 
peak modulation). 

The overall transmit sound quality was 
good. The received sound quality was similar 
to that of an intercom -a lot of midrange 
and virtually no bass (which, of course, is 
good). 

More Economy Facts. The rather high 
level of performance at a notably low price 
is attained through several circuit short-cuts 
which lower the overall cost without degrad- 
ing final performance. For example, unlike 
most other CB transceivers which utilize a 
Class B modulator for low idling current, the 
Pace 223 uses a Class A amplifier to elimi- 
nate one power transistor. While a Class A 
amplifier has what could be termed a sub- 
stantial idling current (at full power output 
and modulation the total current draw is just 
under 2 amperes) it's certainly no strain for 
a mobile installation. Though 2 amperes 
would be a strain for a battery pack made 
up of "D" size flashlight batteries, the rig 
isn't intended as a portable to begin with 
(actually, the total 2- ampere draw of the 
Pace 223 is only about 0.5 to 1 ampere high- 
er than a "portable" transceiver, so it could 
be battery powered in a pinch). 

Burley hand of lab tech flips open mobile 
quick -release bracket latch. Bet you think 
operating and testing gear is a lab tech's 
delight. You bet! Big Herb the lab boss is 
not about to let anyone forget it, either! 
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OSCILLATOR LARGE MODULATION 
PC BOARD SPEAKER TRANSFORMER 

The fine transmit audio (modulation) is due 
in no small part to a modulation transformer 
with a lot of iron. The speaker, which is 
a 2 -in. x 6 -in. oval job, is mounted on the 
driver's side so the received signal heads 
toward the driver rather than to the floor. 

In a similar manner, the tuned -circuits 
used to provide extra selectivity in the Pace 
223 perform as well as a mechanical filter, 
so savings are again passed along to the 
consumer. 

As far as overall construction is con- 
cerned, the Pace 223 uses the same U -type 
main -frame common to most other mobile 
transceivers; savings are realized through 
unadorned lightweight covers and a straight- 
forward front panel- neither of which have 
the least significance as far as performance 
is concerned. 

Summing Up. With inflation driving the 
price of everything sky -high, the Pace 223 
shapes up as forerunner of things to come 
in CB -good performance at low cost -by 
eliminating unneeded features, frills and dec- 
orator- designed cabinets. 

For more information on the Pace 223 
circle No. 6 on the Reader Service Coupon. 

In the uncluttered no- frills tradition of Pace's 
223 CB transceiver, you find only a single 
audio power transistor that uses the chassis 
as a heat sink, and a coax antenna jack. 

ANTENNA +12VDC CLASS "A" 
OUTPUT POWER AUDIO POWER 

CONNECTOR CORD OUTPUT TRANSISTOR 
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stamp out 
semiconductor 
bugs with our... 

ELECTRONIC 

DDT 
This Digital Diode Tester spots 
NPN and PNP transistors, too! 

by Charles Rakes 

J JUST HOW MANY bullet diodes, miniature 
gitass diodes, epoxy encapsulated diodes, un- 
marked diodes, gunn diodes, 10- for -a -buck 
diodes, unbanded diodes and stripped-from- 
equipment diodes have you run into? If you 
wanted to use any of these don't -know or 
not- sure -what -they -are diode types, you've 
had to drag out the ohmmeter for a front - 
to -back resistance check. Nothing wrong 
with that, of course. But here's an easy -to- 
build and inexpensive digital IC gadget that 
blinks an A or C in a little window to tell 
you if the end of the diode you've selected 
is the anode or the cathode. 

And if that's not enough for you, plug in 
an unknown transistor and the same window 
will come up with an N or a P -you guessed 
it -to tell you what type you have: NPN or 
Ps1Pl If you try to fool this gadget with 
an open transistor, it pops up an A (for 
throw it away ?) in the window for as long 
as you keep it there. (If an open diode is 

tested, the readout doesn't budge from its 
normal 8. A shorted diode blanks the display 
window for as long as the diode is con- 
nected.) 

So, if you have ever wished for a simple 
gadget that would indicate the type of tran- 
sistor, either PNP or NPN, if it has gain, and 
what lead of a diode is connected to the 
test terminal, wish no more, for this DDT 
will test almost every type of transistor made 
including germanium, silicon, low, medium, 
and high power devices. As we said, if the 
transistor under test is good, the readout 
will indicate a P for PNP transistor, and an 
N for a NPN transistor. The readout will 

indicate an A for an open transistor, and 
will distinguish for a shorted transistor. 

You can turn your white elephant col- 
lection of goodies into useable items by 
spending less than $20.00 and about four 
hours building an all- digital diode tester of 
your own. We believe you will agree that 
this tester is the most valuable transistor 
and diode tester available for twice the 
money. 

How The Circuit Operates. One -half of r 
a000a- 

L° 
This actual -size printed circuit board is 
available pre- etched and pre -drilled. See 
the parts list for source and order info. 
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DIGITAL DIODE TESTER 

11 

<R4 
3.3K 

SWITCH TEST 
POSITION FUNCTION 

1 TRANSISTOR 
TEST 

2 OFF 

3 DIODE 
TEST 

--o 
E 

IC2 

14 

IC2 

7 

D1 

D2 

D4 

D3 

Sl b 1 

R6 \ 
2NC 

3 
4752 

D6 D7 D8 

\ I 2 7 

R7 \ I 

2NC 
47.0. Slc 3 

TOP 

1 14 

:7 8 

MAN-1 
REAR VIEW 

I D9 

8 D11 

014 015 016 017 D18019 

I I I I I 
1 2 7 10 11 13 

D12 

DIO 

2 
14 .7 

MAN-1 

PARTS LIST FOR AN ALL -DIGITAL DIODE TESTER 

B1 -4.5 -volt battery (three AA cells in series) 
C1 -2.2 ALF tantalum dip -coated capacitor, 6 

VDC or better (Sprague 196D225X0025HA1 or 
equivalent will fit circuit board. Use any con- 
venient size for point -to -point wiring.) 

C2 -4.7 or 5µF electrolytic capacitor, 6 VDC to 
50 VDC, (Radio Shack 272 -1001 or equiv.) 

Dl to D19- Silicon diode, 1N914 or equiv. 
(Radio Shack 276 -612 for a package of 10 
untested diodes. Check F/B ratio with ohm- 
meter before using.) 

IC1, IC2 -TTL hex inverter, open collector, type 
7405 

Rl, R3 to R5- 3300 -ohm, 1/2 -watt resistor (Radio 
Shack 271 -000 or equiv.) 

R2- 1500 -ohm, 1/2-watt resistor (Radio Shack 

271-000 or equiv.) 
R6, R7 -47 -ohm, 1/2 -watt resistor (Rodio Shack 

271-000 or equiv.) 
R8- 6800 -ohm, 1/2 -watt resistor (Radio Shack 

271 -000 or equiv.) 
Sl- Rotary switch, 3 -pole 3- position, non - 

shorting 
21- Readout, 7- segment LED type (Opcoa SIA -1, 

Monsanto MAN -1 or equiv.) 
Misc.- Cabinet 41/4-in. x 31 /8 -in. x 4 -in deep, 

hardware, 14 -pin IC sockets (Radio Shack 
276 -027 or equiv.), battery holder (Radio 
Shack 270 -1434 or equiv.), knob, banana 
plugs (Rodio Shack 274 -721 or equiv.), 
banana jacks (Radio Shack 274 -725 or equiv.), 
wire, solder, etc. 

An etched and drilled printed circuit board for this project is available for $3.75 postpaid from 
Krystal Kits, 2202 S.E. 14th Street, Bentonville, AK 72712. Canadian orders, add $1.00 extra. No foreign 
orders, please. Speedy service offered when postal money order accompanies order. Otherwise, allow 
6 to 8 weeks for delivery. 
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IC -1 operates as a ring .oscillator. The out- 
put of the oscillator drives two sets of in- 
verter stages. 

A test terminal marked C is driven 
through two inverter stages, while the E 
terminal is driven with only one inverter. 
This makes the voltage present at terminal 
C always opposite to the voltage at the E 
test terminal. When a diode is connected 
(with the anode at the C test terminal) the 
output of the inverter, IC2 pin 4, is low 
pulling the six segments to battery negative. 
These six segments form the letter A for 
anode. The same is true when the cathode of 
the diode is connected to test terminal C, 
bat the output of another inverter, IC2 pin 
2, goes low making the letter C appear. 
At the same time the other inverter that pro- 
duced letter A goes high turning off the 
seegments relating to that letter only. 

Transistors are checked in a similar way 
when S1 is in the transistor test position, 
but the base is included by biasing it from 
the collector test terminal through current 
li niting resistor R8. This allows the NPN 
transistor to conduct only when its collector 

is positive, and a PNP transistor when the 
collector is negative. The inverters are con- 
nected to the proper diodes (through S1) to 
cause the letter P to light on the readout for 
a PNP transistor, and the letter N for NPN 
transistors. The tester is powered by three 
11/2-volt penlight cells. 

Building Your Own. The circuit is a sim- 
ple one and can be constructed on perfboard 
or printed circuit board; the choice is yours 
because the layout isn't critical and the cir- 
cuit will work in most any configuration. 

If a printed circuit board is used and the 
author's model copied, a metal or plastic 
cabinet about 41/4 x 31/2 x 4 -in. in size 
should do fine for an enclosure for the test- 
er. If the kit of parts is used, just follow 
the layout of the author's model, and be 
very careful when soldering the semiconduc- 
tors in place (if you are not using IC sock- 
ets) to avoid heat damage. 

A printed circuit or perfboard is mounted 
to the front of the cabinet with a rectangle 
hole cut out on the LED readout (use a 
nibbler tool). This hole can be cut out and 
filed to a neat window for the readout. The 
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This is the component (top) of your printed circuit board with an X -ray view of the 
copper pattern. In addition to components illustrated above, be sure to supply battery 
power to the LED readout by including a jumper wire between the two empty pads 
shown. 
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GADIGITAL GODE TESTER 

FRONT 
VIEW 

HEAT SINK 
TAB 

CHAMFER 

bce 
GE POWER 

PLASTIC 

BOTTOM 
VIEW 

TO- 36, CASE764 
TC, - Se. 

To be sure you have the correct transistor 
leads connected to your tester, here are 
some of the more common transistor base 
pin configurations. Get more base diagram 
data from the Motorola HEP Cross -Reference 
and Archer Transistor Substitution Guide. 

three penlight batteries are located near the 
back of the bottom of the cabinet. The se- 
lector switch may be mounted in any con- 
venient location. 

Initial Checkout. With the batteries in 
place, switch the selector switch to the "D" 
position (diode test) and connect a good 
diode to the C and E test terminals. 

The readout should present the letter A 
or C to correspond to the lead that is con- 
nected to the C test terminal. If the test 
leads are shorted together, the readout 

BOTTOM 
VIEW 

b 

TO - 5, 
TO - 39, 
CASE 25, 
TO -46, 
CASE 26, 
TO -52, 
CASE 27. 

BOTTOM 
VIEW 

e 

GE 
PLASTIC 

C 

(CASE) b 

TO-3 , TO-66, 
TO-41 , 

FRONT 
VIEW 

o 

Ill Q' 

ec b 

CASE 77, 
CASE 90. 

should go dark, and with the leads open the 
readout should display an eight. 

The only precaution to take when testing 
transistors is to be certain that it is con- 
nected to the proper test leads or the test 
results will be misleading. A group of the 
most common transistor base diagrams is 
shown. If the transistor to be tested falls 
into one of categories, no difficulty will be 
had in determining the type of transistor and 
its condition. Put those nameless functions 
to work for you now! 

You Should See It Come Down the Pike! 
A car with 19 additional headlamps is hold- 

ing the key to future car light safety standards. 
At the Guide Lamp Division plant of General 
Motors in Anderson, Indiana stands a car with 
19 auxiliary headlamps fitted to it. The car is 
not some bizarre futuristic product, nor is it a 
racing car; rather, it is a test -bed which may 
well prove to have a bearing on all headlamp 
design of the future. 

Each of the 19 beams is set up and angled 
with different intensity lights to try to find the 
best combination of light power and location 
which will be needed to cope with tomorrow's 
traffic and atmospheric problems. It has already 
been decided that as of 1975 the legal maximum 
of 75,000 candlepower for headlamp lighting in 
the U.S. will be raised to a new maximum of 
200,000 candlepower. 

Other notable changes developed with the 
multi -light vehicle include a three -beam head- 
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light and a system of steerable headlamps which 
follow the direction of the wheels. 
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by Art 

HERE'S a crystal radio that needs nei- 
ther a long wire antenna, nor a wire to 

the water pipe for a ground. A large coil of 
wire on top of the radio doubles as both a 
tuning coil and an antenna. This radio is 
quite selective because the loop antenna is 
center- tapped and directional -you can 
aim the loop at the desired station, thus re- 
ducing interference from some of the other 
stations. This radio looks as though it was 
made in the early 1920s and is quite a con- 
versation piece; and, it will fit nicely in your 
home or your school museum. As for per- 
formance, I have no trouble separating the 
six Council Bluffs and Omaha stations. 
Using a sensitive crystal and a pair of sensi- 
tive high- impedance earphones, I can even 
hear station KMA, Shenandoah, about 45 
airline miles from my home -not bad for a 
crystal radio having no conventional an- 
Onna and ground! 

Remember the Loop? Simply stated, 
when the loop lies in the same plane as the 
incoming signal wave, that is, pointing to- 

JULF- AUGUST, 1974 

oLa -SME 

FLAVOR 

CRYSTAL 

R 
You build this radio with new parts, 

but its circuit and operation 
are out of the past. 

Special attention to cabinetry 
makes it look the part, too! 

Trauffer 

ward the radio station, maximum induction 
takes place in the loop. The current induced 
by the electrical field in the side of the loop 
pointing toward the station is ahead of the 
current induced on the opposite side of the 
loop; thus, a current will flow around the 
loop as a result of the two induced signals. 

TUNE 

EARPHONE 
JACKS 

EARPHONE 
COMMON 

D1 D2 
SELECT SELECT 

GALENA 
DIODE 
CAT - 
WHISKER 

This showpiece project actually works! Tune 
in to the AM broadcast band in an authentic 
twenties style. Two diodes make tuning easy. 
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When the plane of the loop is at right angles 
to the station, all points of the loop will be 
reached by the wave at the same instant, so 
the induced voltages on both sides of the 
loop will be equal but opposite in direction 
and therefore will neutralize, or cancel out. 

The loop has less static pickup than a 
long wire antenna, and there is no lightning 
worry. The loop is highly directional, and 
thus more selective, and it lets you tune out 
interfering stations located at right angles to 
the desired station, even when both sta- 
tions are on the same wavelength or nearly 
so. 

Who Invented the Loop? No one man can 
be given credit for inventing the loop an- 
tenna. Here's how it happened. Many early 
"wireless" experimenters noticed that they 
could faintly hear signals from near -by wire- 
less stations even with the antenna and 
ground disconnected, and that the signals 
were loudest when the tuning coil in the re- 
ceiver was positioned so that the turns of 
wire in the coil were in the direction of the 
station. So they figured that the coil itself 
was picking up RF energy from the station, 
and if they made the coil larger in diameter, 
the pickup would be increased. Thus the 
coil would act as both an antenna and a 
tuning coil. It wasn't practical to wind coils 
on large tubular coil forms, so they built 
large wood frames to wind their coils. So 
that's how the loop antenna came to be! 

Jack for loop antenna 
mounted in lid. (See 
text.) 

Wire leads to 
terminal strip 
on radio chassis. 
(See text.) 

ruuunummmunmunumnuuuuumnnnunnnunuuuunumunnnnnmuumnunuu 

E Bill of Materials 
for Crystal Radio 

Material for Cabinet 
Top -93/4 -in. x 51 /4 -in. x I/ -in. walnut, 

mahogany, or oak. 
Bottom -93/4 -in. x 71 /4 -in. x 1/2-in. hardwood. 
Sides-1/2-in. hardwood about 47 /8 -in. high x 

47 /a -in. at top sloping to 7 -in. at bottom. 2- 
pieces required. 

Back -8 -in. x 47 /8 -in. x 1/2-in. hardwood. 
Front -8 -in. x 51/4 -in. x 1/2-in. black non- 

metallic panel (Plexiglas, Formica, hard 
rubber, Bakelite, or composition board 
covered with black contact paper.) 

Strips- 12 -in. length of 1/2-in. hardwood. 
Misc. -Nails, screws, wood glue, sandpaper, 

wood stain, etc. 

Material for Loop 
One 22 -in. length of 1/2-in. diameter wood dowel 

for loop upright 
One 3- conductor 1 /4 -in. stereo phone plug (Radio 

Shack 274-139 or equiv.) 
One 3- conductor 1 /4 -in. stereo phone jack (Radio 

Shack 274 -141 or equiv.) 
Two pieces 9 1/2-in. x 23 /4 -in. x 1/4 -in. hardwood 

to match cabinet wood, if possible, for loop 
cross -pieces. 

One 5 -in. x 1/2-in. x ' A6 -in. brass strap for making 
U- bracket. 

Misc. -Hook -up wire, solder, wire for loop antenna 
(Author used about 100 -feet of AC -DC Radio 
Antenna Wire made by White Electric Cable 
Co., Haverstraw, NY, or he also suggests 
Belden 8014 Indoor Antenna Wire.) 
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Constructional Details. A photo gives de- 
tails for the wood cabinet which features a 
hinged lid and a slant front, like many cabi- 
nets in the early days. I used 1/2-in. mahog- 
any, and after the pieces were cut to size 

Rubber foot under 
each corner. 

You who know an auger 
workmanship shown in 

electronics gives 

,62 

Bottom. 

Hinged lid. 

1 -in. x 1 -in. 
brass hinge. 

Side, 
1 /2 -in. hardwood 

Wood strip to 
hold panel. 

Ornamental groove 
tooled in front 
edge of side. 

from a brace -and -bit can duplicate the fine hand- crafted 
the author's model. This matching of woodworking and 
you a "period piece" suitable for home display. 
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One end of loop 
connects here 

Other end of loop 
connects here. 

Center tap on loop 
connects here. 

TB 

Cl 

D1 

D2 

Jl 

J2 

J3 
E P1 

PARTS LIST FOR 

OLD -TIME CRYSTAL RADIO 

C1 -365 uF variable capacitor (Radio Shack 
272 -1344 or equiv.) 

Dl- Germanium diode, 1N34 (Radio Shack 
276 -821 or equiv.) 

D2- Detector diode, galena- and -cat -wisker -type 
and stand. (Modern Radio Labs type K/D 
9.14 stand and 9 -1 crystal: Modern Radio 
Labs, 1477 -G, Garden Grove, CA, 92642) 

EP1- 2000 -ohm earphones (Radio Shack 33 -180 
or equiv.) 

J1, J2, .13- Standard phone -tip jack (Radio Shack 
274 -724 or equiv.) 

Till -Terminal strip with 3 screw -type terminals 
(Radio Shack 274 -664 or equiv.) 

Misc. -Wire, solder, lugs, hardware, dial scale 

and tuning knob (Black fluted tuning knob 
used by author is Burstein -Applebee 12A34. 

Author can supply a photo reproduction of 
an old -time, 0 -180 dial scale used in this 
project for 75¢ and a self addressed stamped 
envelope; one scale to a customer, please. 
Send to Art Trauffer, 120 Fourth Street, Council 
Bluffs, IA, 51501.) 

enntllllu111111u1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111IF. 

they were sanded smooth and put together 
using wood screws and small nails and Sears 
Hide Glue. I used walnut satin, but you may 
prefer mahogany stain. Dl 

Below- Phone plug serves as 
both a swivel -point and three 
circuit electrical connector. 

Photographs give most details for the 
simple receiver; all parts are mounted right 
on the panel. The black non -metallic panel 
(like the early days) can be Vs-in. Plexiglas, 
Formica, hard rubber, or Bakelite. If you 
have trouble getting any of the above, use 
1/2-in. composition board and cover the 
front side with black contact paper. 

If your variable capacitor (C1) has no 
mounting hole on the front side of the 
frame, you will have to drill and thread a 
hole for a 6 -32 x 1/4-in. flat -head screw. or 
simply glue the capacitor to the back of the 
panel using a good all- purpose cement. 

As stated in the materials list, you can get 
your galena- and -cat -whisker crystal detec- 
tor stand from MRL in Garden Grove, Cal- 
ifornia, and also a steel galena crystal. Black 
fluted tuning knobs are still available and 
these look much like the knobs of the old 
days. Make a metal pointer and cement it to 
the underside of the knob, as shown. The 
curved metal panel -mounted dial scale, cali- 
brated 0 to 180, is no longer being made, 
so I made photo reproductions printed on 
double -weight paper which can be cut out 
with a pair of scissors and cemented onto 
the panel. If you want a scale check the 
parts list for more information. 

Note that three phone tip jacks are pro- 
vided on the panel. When you get tired of 
hunting for a sensitive spot on the crystal 
you simply plug one of the phone cord tips 

(Continued on page 94) 

End of loop wire is 
BUSS-WIRE 

anchored in two small 
BRACKET 

holes and cemented. 

U- bracket, 2 -in. long 
bent from 1 /2 -in. wide 
strap brass 
about 1 /16 -in. thick. 

Second eight turns 
of loop wire. 

End of loop wire is 
soldered to the tip 
terminal of phone plug. 

Cut hole of required 
size in U- bracket and 
solder phone plug 
securely in hole. 

First eight turns 
of loop wire. 

Loop wire is anchored 
in two small holes 
and cemented. End of 
wire is soldered to 
lug on brass U- bracket. 

Center tap of loop 
is soldered to ring 
terminal of phone plug. 

3- section "stereo" 
phone plug. 

JACKS FOR 
EARPHONE 

MOUNTING 
SCREWS FOR 
CAT -WHISKER 
DETECTOR 

Above -The schematic diagram 
at the top of the page is so 
simple you can't go wrong un- 
less you really try! Photo of 
wiring on bc"c' of front panel 
is above. Fix d detector diode 
Dl eliminates hunting for that 
"sensitive" spot on the galena 
crystal, but sensitivity with 
fixed diodes is usually lower. 
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THE REASON 1 CALLED 
If you're holding a business conference in London, do 

A delegate (above) makes use of his 
microphone to speak with the chairman of the 
conference, whom he can see close -up. 

Inside the 250 square foot studio televised 
interviews are made. These can either 
be pre- recorded or transmitted live. 

64 

A new hotel, situated within the confines of 
London's Heathrow Airport, offers the world's 
businessmen the most comprehensive and prob- 
ably the best in -hotel conference facilities in the 
world. With 66 foreign airlines using Heathrow 
it is still the busiest international airport in the 
world. Besides the vast number of tourists who 
pass into and out of England every day comes 
a deluge of businessmen who are very often on 
their way to conferences held in sometimes -by 
their standards -antiquated facilities. But the 
wide -ranging use of the latest in electronics 
gear and closed -circuit TV is changing all this. 

Now a hotel, aptly called The Heathrow, has 
opened within the perimeter of the airport itself. 
The Heathrow has under its roof the answer to 
those unfortunate conference facilities. A busi- 
nessman can fly in, stay at the hotel, have his 
conference there, and fly out -all without ever 
leaving the airport. 

The main conference hall, called the York 
Theatre, seats 262 delegates in plush, ample - 
leg -room seats. The seats face a 35 -foot wide 
movie screen which is used to transmit pre- 
recorded information, live interviews, even out- 
side broadcasts. A small panel facing the seat 
opens out to make a writing surface and reveals 
the delegate's personal conference console. This 
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THIS MEETING .. By Janus Kodrun 

we have the place for you -an electronic palace, yet! 

The "York Theatre" can comfortably seat 
262 delegates at the same time, each with 
his own elaborate conference console. 

consists of a 9 -inch television monitor to the 
right of which is the delegate's response unit, so 
that he can communicate with the lecturer or 
chairman of the meeting if he wishes. He can 
even address the meeting as a whole by pressing 
a button. Then, standing up as he talks, an auto- 
matic TV camera shows the speaker to the other 
delegates. Simultaneous translations into four 
languages at a time can be made for those who 
don't speak English. This, of course, is almost 
never available as a part of regular conference 
facilities; it is similar to the simultaneous trans- 
lation facilities at the U.N. in New York. 

An interview or conference can also take 
place in a side studio involving only a few 
people. This can be linked into the main hall so 
that all 262 delegates can listen in and take part. 

At all times the big screen and the little 
screens can be used to show diagrams, figures, 
or illustrations, all controlled from the control 
room. 

All this is available for the businessman who 
wishes to get things done quickly and efficiently. 
And modern electronics makes it all possible. 

.ÌL,r.Y-AIIGIIST, 1974 

Gustaaf Thies, the Conference Service 
Manager, is in the producer's chair in the 
York Theatre control room (above). 

If a delegate wishes to address the 
conference he can be picked up by one of 
the three special overhead TV camera:. 
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Up With Science. Current studies in labora- 
tories and research centers far from your home 
may affect the future quality of your health, 
your diet, your education, your environment, 
and other aspects of your life. These investiga- 
tions and discoveries, and their actual or po- 
tential application, in the sciences and related 
fields are examined and explained in Time -Life 
Books' Nature /Science Annual 1974 Edition. 
The 1974 Edition explores the thinking of en- 

Enjoying an unearthly hot bath, Skylab II 
astronaut Jack Lousma soaps himself in an 
ingenious shower stall. Because water floats 
in zero- gravity, the shower curtain must be 
pulled up for suds to be sprayed off. 
Photograph from Nature /Science Annual 
1974 Edition. 

vironmentalists who have stopped looking at 
trash as something to be gotten rid of and 
started regarding it as a valuable resource. Using 
in -depth report's and photographic essays, the 
book probes and interprets current thinking on 
a wide range of subjects. Included is a dis- 
cussion of the charting of life in space by the 
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Hard cover 
192 pages 
$5.95 

noted scientist and writer Arthur C. Clarke; 
archeological studies of the ancient city of 
Cahokia -just east of present -day St. Louis - 
that demolishes the myth of the savage Indian 
and replaces it with a picture of an inventive, 
sophisticated culture; the use of an eye- in -the- 
sky satellite which monitors crop growth and 
water pollution, and locates mineral deposits; 
and the gradual "legitimatization" of investiga- 
tion into such psychic phenomena as ESP and 
clairvoyance. Throughout, the text is clarified 
and illustrated with drawings, photographs, 
charts, and diagrams. The book is fully indexed 
for easy reference. Published by Time -Life 
Books, 541 No. Fairbanks Court, Chicago, IL 
60611. 

Ship Ahoy. The FCC Rules governing ma- 
rine radio operation have been changing for 
several years and will continue to change in 
accordance with the Commission's Master Plan. 
Marine Electronics Handbook by Leo G. Sands 
cites the changes, tells whom they affect, and 
offers information that will help mariners use 
them to their fullest advantage. Written for 
both the marine radio technician and the radio 
user, the Handbook covers high -band FM, 
single -sideband, and low -band AM tnarine 
radiotelephones, and includes information about 
antennas, power sources, sound systems and 

Maaiv Eire: 

f#nsdbook ...,. ".. 

Soft cover 
192 pages 
$4.95 

intercoms, radio direction finders, and ship -to- 
ship pagers. In addition, this all -in -one hand- 
book summarizes the latest FCC Rules and in- 
cludes comments, interpretations, and suggested 
operating practices. Published by Tab Books, 
Blue Ridge Summit, PA 17214. 

For Getting Ahead. If you are seeking an 
amateur or a commercial FCC license, then 
Electronics For Modern Communications by 
George J. Angerbauer is essential to your study. 
Easy to understand, easy to use, the book 
presents all of the material in a step -by -step 
method progressing solidly from the basic 
simple concepts to the more complex. This ap- 
proach establishes a valuable continuity from 
one element to the next. Many special features 
are designed to give you reliable help in com- 
prehending fully all of the required material: 
Material on transistors and other solid -state 
devices reflects the latest FCC type questions; 
FCC type questions following most chapters 

(Continued on page 90) 
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The heat's on for predicting 
strokes and blood circulatory disorders 

..eft image shows a cold hand held 
against face. Right image shows cool 
area on face three minutes later. 

-lere a Thermograph is being taken of a 
woman's leg. Doctor is looking for 
extent of patient's varicose veins. 

JurY-AIIGUST, 1974 

Taking heat pictures (infrared thermography) 
is not a new idea. Originally, it was a method 
used for defense purposes during the second 
world war. In 1956, thermography was used in 
Canada for trying to locate possible breast can- 
cer. The main development of scanners for 
medical purposes took place in Sweden and in 
the U.S.A. In the early 70's, Britain produced a 
scanner with a digital print -out facility thus pre- 
venting possibly misinterpretations. 

The scanner works by focussing infrared onto 
a very sensitive thermocouple (Indium- Antino- 
mide) cooled with liquid nitrogen to between 
minus 200 to 400 degrees which increases its 
sensitivity to infrared emissions. The infrared is 

picked up by an optical system which scans the 
patient and directs the infrared onto the thermo- 
couple. The signal is then amplified and made 
visual on a grey scale basis and can be seen on 
the instrument's cathode -ray -tube. Black repre- 
sents cold, and white represents hot. 

The result is a heat picture. In cases of stroke 
prevention, one focusses on the face. The warn- 
ing sign would be a relative coolness over one, 
or both, eyebrows. 

The scanner offers a useful initial screening 
test for a person who has complained of weak- 
ness, dizziness, one -sided headaches and transient 
blurring of vision. These can be the warning 
symptoms that a stroke is on the way. Most 
strokes are triggered by a partial blockage of 
one of the two major blood vessels which feed 
the brain. The blockage, sometimes in an acces- 
sible . place in the neck, can give off clots, which 
when swept upwards towards the brain cause a 
stroke. The aim is to discover and operate on 
the initial blockage before the stroke can occur. 

(Continued on page 102) 
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YOUR BLOOD PROFILE 

The SMA 12/60 (above) can perform twelve different chemical analyses at the rate of 
s1xty per hour. A technician is pouring a new blood- pasma sample into the machine. 

Pam Farren, a secretary, has a 10 ml blood 
sample drawn for analysis. Her bRood 
profile will be ready in only an hour or so. 

68 

The Autoanalyzer is used to rur tests on 
the hear and arteries. The graph print -out 
indicates the results of the crests. 
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COmPUT-O-fflATED 
p A medical laboratory in England has 
been established to automatically check and 
forecast impending illnesses in Britain's 
work force. By instantly analyzing a blood 
sample, machines at the lab can graphically 
show doctors if a patient is ill without know- 
ing it. As one relieved London executive put 
it: "I gave a blood sample for blood- profil- 
ing and less than two hours later was in- 
formed that my cholesterol level was over 
300 mg percent!" He was relieved because 
his likelihood of a heart attack in the near 
future had been spotted in time to do some- 
thing about it. 

The two electronic "wizards" that make 
these health predictions possible are the 
Autoanalyzer, a two -channel chemical analy- 
sis unit, and the SMA 12/60, a unit which 
carries out six times as many tests as the 
Autoanalyzer. With each unit the results 
of the different analyses are recorded on a 
graph print -out sheet. The combination of 
results from all the tests gives a complete 
blood -profile on the medical condition of 
the patient. In the hands of an expert tech- 
nician or doctor these graphs can be in- 
stantly interpreted into medical facts and 
figures about the present and future condi- 
tion of the patient. All this electronics - 
aided analyzing takes only an hour or so 
to perform; it would take weeks to do it by 
hand! The lab is set up so that they can 
analyze blood samples from some 250 peo- 

With the SMA 12/60 the results of a 
blood profile can be read on the graph 
even as it is being printed out. 

plz. a day. 
The age of the all- computer doctor is not 

with us, and may never be: but :n the 
meantime electro -lies has lent a helping 
hand again :n predicting, and perhaps pre- 
venting, fatal illness. 

The graph print -out shown above would 
indicate to a doctor that congestive heart 
faiure is a distiut possibility. 

With her profiling completed, Pam Farren 
talks with her G P , who can tell by the 
chcrt whether something is wrong or not. 
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newscan 
Electronics in the News! 

Ding -A -Ling 
Let us now praise un- ding -a- lings. Your phone 

rings "ding -a- ling" for two seconds, followed by 
four silent seconds of un- ding -a -ling. This on- 
again, off -again process continues until you 
answer or your caller hangs up. 

But, why the un- ding -a -ling? Why not a 
steady "ding -a- ling -a- ling -a- ling ?" The difference 
is made by little devices that automatically inter- 
rupt the signal that tells the phones to ring. 
They're called, naturally, "interrupters." 

Interrupters operate much like music box 
mechanisms. A little metal contact arm with a 
tiny roller on its tip rides on the side of a re- 
volving plastic cylinder with a raised ridge. 
Every time the contact is raised by the ridge the 
result is a "ding -a- ling" in phones being called 
at that moment. Otherwise, all is silent. Inter- 
rupters come in various sizes and can handle 
from five to 50 "ding -a- lings." Other kinds of 
interrupters take the "biz" out of busy signals. 

Western Electric senior engineer 
Joe Colman examines an interrupter 
used in Bell Telephone company cen- 
tral offices to break up the "ding -a- 

ling" ring in customers' telephones. 
Behind him is the interrupter test 
set he developed. 

Though durable, interrupters can get dirty or 
worn and require repair or replacement. So 
every year, out of the more than 3- million inter- 
rupters in the Bell Telephone network, about 
100,000 requires servicing. Until recently, many 
man -hours were spent just trying to find out 
what was wrong with the used devices. Now, 
because of a new interrupter test set, Western 
Electric service centers can do almost all the 
repair work themselves, returning very few to 
manufacturers. 

Developed by Joe Colman, a senior engineer, 
the new test set performs up to 20 different 
checks simultaneously; in less than 50 seconds 
a repairman gets a complete reading on defects. 
Using this information the repairman can de- 
vote his time to repairing interrupters instead 
of merely trying to figure out what's wrong 
with them. 

So next time your phone rings "ding -a- 
ling" be thankful for the little interrupter in 
your central office that gives you un- ding -a -ling, 
and not a steady "ding -a- ling -a- ling -a- ling." 
Don't you feel like a ding -a -ling reading this? 

Garbage for Ecology 
As the steady decline in minicomputer prices 

tends to open up broader, more mundane areas 
of application, some minicomputers are begin- 
ning to wind up in the garbage dump -but not 
as refuse. What the minis are doing is helping 
to perform an important ecological role in bal- 
ancing community waste disposal by controlling 
a garbage- sorting system designed to aid com- 
munities in screening out recyclable solid waste 
from useless rubbish. 

Professors at Massachusetts Institute of Tech- 
nology have packaged a minicomputer into an 
electrical /mechanical system that takes pure, 
unadulterated trash and quickly and accurately 
sorts it into different categories, immediately 
identifying waste for disposal or recycling. As a 
result, the MIT group sees a broad potential for 
computer driven trash sorters in communities 
throughout the nation, particularly those which 
are very short of disposal sites. 

In the words of Dr. Stephen D. Senturia, "We 
couldn't have conceived of building the system 
if an inexpensive minicomputer hadn't been 
available. We have to take many sensor inputs 
from a wide variety of trash and make classifi- 
cation decisions in 1/10th of a second. The 
minicomputer was obviously our only answer." 

In the MIT trash sorting system, trash and 
refuse are loaded onto a wire mesh vibrating 
screen which shakes out objects by size into 
small buggies moving along an oval conveyor, 
which begins the sorting of the main trash 
stream into several independent streams of cate- 
gorized trash. The buggies each measure ap- 
proximately 18 inches long. The objects are then 
moved along in their carts, passing a simple 
metal detector like those being used to screen 
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RAW REFUSE 
IN 

WATER JET 
BAG SLITTER 

TRAVELLING-MESH 
AIR -SUCTION SCREEN 

METAL DETECTOR 

INFRARED 
SENSOR 

INFRA-RED TRAVERSE 

BELT 

ELECTROMAGNET 
TWO-DECK 
VIBRATING SCREE 

IMPACT 
ACCELEROMETER 

COMPUTER 

PLASTIC 
FILM 

SHEET PAPER 
FERROUS MATLS 

CART 
CODER 

-- UPLOADING 
HOPPERS 
AND 
BALERS 

CART 
ACCELERATOR 

The MIT garbage sorting system is drawn for easy system -operation understand- 

ing. The heart of the system is a minicomputer spared from the garbage heap. 

airline passengers. An infrared spectrometer 
identifies and sorts objects by category, such as 
cellulose, plastic, glass, and a variety of metals. 
An impact sensor with an accelerator and a 
small hammer distinguises the difference be- 
tween such materials as wood and paper. 

The ALPHA 16, a minicomputer made by 
Computer Automation, Inc., keeps track of 
which set of data goes with which buggy and 
processes the data to control unloading switches 
that cause the classified garbage to be dumped 
into separate bins. Items which defy classifica- 
tion are automatically rejected. The minicom- 
puter monitors four carts simultaneously as they 
pass through the sensor station and performs 
calculations to classify the contents of each one 
at the rate of three per second. 

The MIT scientists have built sections of a 
preliminary prototype system which they are 
currently perfecting. The sensors in the system 
have successfully separated sample refus ma- 
trials into five or six categories, although sep- 
aratáon into many more categories will soon be 
possible. 

There are a lot of solid economic reasons for 
this system. It would cost less than a new incin- 
erator, and a trash sorting system would make 
an existing incinerator that much more efficient. 
In addition, landfill areas would have a consid- 
erably longer life and many objects could be 
reclaimed, earning a credit against other costs 
of solid waste management, not to mention the 
ecological advantages of such a system. 

Computerized Production 
Computer controlled machines which auto- 

matically select electronic components, put them 

in proper sequence, and insert them onto printed 
circuit cards at rates of up to 7,000 per hour 
are in operation at Sanders Data Systems' manu- 
facturing facilities here. This is news? Not 
really, actually, it's news only because it's be- 
coming so common. 

The automated equipment at Sanders, used 
to manufacture computer display terminals, is 

expected to increase production substantially. 
The production equipment, all controlled by a 

computer that stores 800 blocks of program in 
its memory, includes a "sequencer" machine 

(Continued on page 90) 

Electronic components for computer 
display terminals are checked by 

Sue Graves of Sanders next to a 

computer- driven sequencing machine 
that automatically selects the 
required component and places it in 

programmed order on a new reel. 
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Radio Three is the first inmate radio station operated by 
prisoners in prison in competition with outside stations! 

by Joe Gronk 
Radio GDCC, the idea of a former inmate 

of Georgia State Prison (known as the Georgia 
Diagnostic & Classification Center) of Jackson, 
Georgia is "on the air" seven days a week from 
late afternoon till late at night. The former in- 
mate, Don Duckworth, is now one of the an- 
nouncers for an Atlanta, Georgia, radio station. 
To the thousands of inmates it reaches, Radio 
GDCC speaks to them with one of the loudest 
voices they hear and in a language they readily 
understand. 

In a dark cell, without the distractions of the 
daytime routine, a man alone with his thoughts 

is easily inclined to 
imagine himself for- 
gotten by everyone. 
Then he hears the 
sound of his own name 
over the radio. It's an 
acknowledgement of 
something he has 
asked for, or a re- 
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Disc Jockey Wayne 
Meeks controls Radio 
Three under the 
alias "Country 
Cousin." Top pop 
albums are inmates 
frequent requests. 

Prison softball game is taped by inmate 
for evening broadcast on Station GDCC. 

minder that other people are, in fact, thinking 
about him. Either way, he knows that he is not 
forgotten and he is aware that hundreds of 
other inmates listening know this also. 

The station began operating late 1971 after 
Don (an experienced broadcaster and radio 
manager for years who found himself in prison 
one day) had been able to sell the new, progres- 
sive administration of the prison on the value of 
his idea. The idea was accepted, but it became 
apparent that the cost of good equipment was 
prohibitive. Don didn't give in and got permis- 
sion to write to broadcasters, manufacturers of 
broadcast equipment and record producers, out- 
lining his idea for an inmate ratio station and 
asking them if they would be interested in do- 
nating new or used equipment. He was even 
invited to address the Georgia Association of 

(Continued on page 102) 
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This series is based on 
BASIC ELECTRICITY /ELEC- RONICS, 

Vol. 1, published by 
HOWARD W. SAMS & CO., INC. 

RESISTORS 

FOR 

CIRCUITS 

30 

What you will learn. Voltage, 
current, and resistance are 

closely related within a circuit. 
Where you find one, you find the 
other two. Current cannot flow 
unless there is voltage. How 
much will flow is determined by 
how much voltage and how much 
resistance are present in the cir- 
cuit. You will learn what resist- 
ance is, what it does, and how it 
is used. 
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WHAT LIMITS CURRENT FLOW? 
You have learned that voltage is a pressure which forces current to flow through a circuit. You also have learned that current has the ability to heat a lamp filament white -hot and thus produce light. But have you ever wondered why a 40 -watt lamp produces less light than one rated at 100 watts? After all, the amount of voltage pushing current through both lamps is the same. The answer, of course, is the individual characteristic of each lamp which limits the amount of current that will flow. 
The 100 -watt lamp glows more brightly because more current is allowed to pass through the filament, heating it to a higher degree, thus causing it to give off more light. Less cur- rent is allowed to flow through the 40 -watt filament. The reason for the different amount of current through each of the two lamps is an electrical characteristic called resistance. Re- sistance limits or controls the flow of current. 

WHAT IS RESISTANCE? 
Resistance is a physical property of all materials and is directly responsible for the amount 

of current which will flow through a material with a given voltage applied. 

Atomic Structure 
All matter is made up of invisible particles called atoms. There are over 100 different 

atoms, or elements, as the physicist calls them. One of the features that makes one atom different from another is the number of electrons each contains. A hydrogen atom has one 
electron, an oxygen atom has eight, and a uranium atom has 92. 

You know that current is a flow of electrons and that electrons are made to move by a 
voltage. This does not mean that an electron leaves the negative pole of a battery and speeds 
around the circuit to the positive terminal. Instead, there is a general movement or drift of 
electrons throughout the complete circuit. 

The illustration shows a greatly magnified and exaggerated depiction of a length of wire 
with four atoms -A, B, C, and D. Actually, in the shortest possible length of a very thin wire 
there are many millions of atoms. 

Electron Flow 
As shown in the illustration, electrons orbit about the center of an atom. At the instant 

voltage is applied, two things happen simultaneously- negative voltage at one end of the 
wire pushes against the electrons, and positive voltage at the other end of the wire pulls 

ELECTRON MOVEMENT IN A WIRE 

them toward that end. In moving, electrons strike other electrons. One electron is bumped 
out of atom, A, and it in turn pushes another out of atom B. At the positive end, an electron 
is pulled from atom D and another leaves atom C to replace it. The atoms of some materials 
give up their electrons more easily than the atoms of other materials. 

Resistance of Materials 
There is no perfect conductor. Even the best conductors, such as those having silver or 

copper atoms, resist the pressure to release electrons. On the other hand, the best insulators 
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have atoms which, under conditions of sufficiently high voltage, give up some electrons. The 

resistance of a material, then, is determined by its atomic structure. 

The size of the columns in the illustration shows the comparative resistance of certain 

materials. Keep in mind that no material is a perfect conductor or a perfect insulator. 

RESISTANCE OF MATERIALS 

SILVER 
COPPER ETC. 

CONDUCTORS 

SILICON 
GERMANIUM 

ETC. 

SEMICONDUCTORS 

RUBBER 
GLASS 

AIR 
CERAMICS 

PLASTICS ETC. 

INSULATORS 

Most metals contain atoms that release electrons very easily. These materials, therefore, 

offer the least resistance to current flow. Insulators have the greatest resistance because 

their atoms resist the release of electrons. The in- between materials are neither good con- 

ductors nor insulators. Among these semi -conductors are the materials from which tran- 

sistors are manufactured. 

Unit of Measurement 
Resistance is measured in ohms; the device for conducting such measurement is called an 

ohmmeter. The resistance of a 1.5 -volt lamp, for example, is approximately 6 ohms. In other 

words, the lamp offers 6 ohms of resistance to the electrical pressure of a 1.5 -volt cell, and 

the result is a current flow of 0.25 amp. 

QUESTIONS 
Ql. What is the difference between a 

conductor and an insulator? 
Q2. The resistance of a material is de- 

termined by its structure. 

Volts, Ohms, and Amperes 
Since resistance limits the amount of current that flows and voltage forces an amount to 

flow, there must be some numerical relationship between them. 
You would see current decrease to half its former amount when a second lamp is added 

in series with the lamp circuit just mentioned. Current is divided by two when resistance is 

multiplied by two. Mathematicians say, then, that current is inversely proportional to re- 

sis :ance. In other words, current decreases by the same amount that resistance increases. 

You can also discover, by experimenting, what happens to current when voltage increases. 

You will find they increase together (they are directly proportional to each other). This 

makes sense because the pressure of voltage causes current to flow. If the pressure increases, 

flow. increases. 
These relationships of voltage and resistance to current can be expressed in an arithmetic 

statement as: 

ANSWERS 
Al. Conductor 

trons more 
atoms give up their elec- 
easily than insulator atoms. 

A2. The resistance of a material is deter- 
mined by its Atomic structure. 

voltage applied to a circuit 
Current in a circuit = 

resistance of a circuit 

Using mathematical symbols, this statement becomes: 
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where, I is the current in amperes, 
E is the voltage in volts, 
R is the resistance in ohms. 

If voltage (E) is increased, current (I) will increase. When E decreases, I also decreases. 
The relationship between I and R is just the reverse. A decrease in R causes I to increase. 
The larger R becomes, the smaller I will be. The formula above is known as Ohm's law. 

RESISTORS 
Now that you know what resistance is, let's look into the device that presents resistance 

to a circuit -the resistor. 

What Is a Resistor? 
A resistor not only offers resistance to current flow but also has a specific value of re- 

sistance. A resistor has many uses, but its main purpose is to control current. 
Since you know that all materials have some resistance, you should be able to make a 

resistor having a desired value. The wire from a heating element is an economical material 
to use. 

MAKING A SIMPLE RESISTOR 

CERAMIC 
CORE 

RESISTANCE 
WIRE 

CUT WITH WIRE 
CUTTER AND 
UNWIND WIRE 

BASE 

REMOVE THE 
RESISTANCE 
WIRE FROM 
A HEATER 
ELEMENT 

RESISTANCE BOARgi 

i 

.,.., 
; 

iIIIt ` ` r" I1ilM " 

O MOUNT THE WIRE ON 
A WOODEN BASE. 
USE WOOD SCREWS 
AND FAHNESTOCK 
ÇLI PS 

The element with its wire can be purchased from hardware or most variety stores. Un- 
stretched lengths of the coiled wire can be obtained at an appliance repair shop. Replace- 
ment wire for heating elements is tightly coiled and looks very much like a spring. If you 
make the resistance board shown below using the tightly coiled wire, cut off a 2- or 3 -inch 
length. Grasp the last turn on each end with pliers and gently stretch the coil until 
it is a foot long. 

QUESTIONS 
Q3. The unit used in measuring re- 

sistance is the - - 

Q4. When resistance remains the same, 
current will (increase, decrease) 
when voltage decreases. 

Q5. With E constant, I will (increase, 
decrease) if R decreases. 
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ANSWERS 
A3. The unit used in measuring resistance 

is the ohm. 
A4. When resistance remains the same, cur- 

rent will decrease when voltage de- 
creases. 

A5. With E constant, I will increase if R 
decreases. 
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Q6. Fifty volts is applied across 100 A6. Fifty volts is applied across 100 ohms. 

ohms. How much current will flow The current that will flow is: 

through the resistance? E 50 volts 
I = It -100 ohms = 0.5 amp 

The resistance board can be used as a means of controlling current in the familiar lamp 

circuit. Note the schematic symbol for resistance. 
A device that can be adjusted to provide a desired amount of resistance is called a rheo- 

stat. It has a moving contact that performs the function of moving wire 2 across the re- 

sistance from point A to D. 

USING A SIMPLE RESISTOR 

The diagram shows how the simple resistor would look if it were converted into a rheostat. 
By inserting the rheostat into a circuit with one wire connected to the rotating arm and 

the other to one of the terminals, a desired value of resistance can be selected. 
As you can see, the schematic symbol for a rheostat (variable resistor) is a combination 

of switch and resistor symbols. The arrow indicates that the value of resistance can be varied. 

A LAMP CONTROL CIRCUIT 

OPTIONAL 
mA 

(0 -25 

n 
V 

I 5 DRY CELL 

I. 5V 

WIRING DIAGRAM 

I. 5V 
LAMP RHEOSTAT ü t I - y 

C ` 

A 
,,' 

,,'1,t. 
MOVING 
CONTACT O-A 

SCHEMATIC DIAGRAM 
MOVING 
CONTACT 

RHEOSTAT 
B 
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MEASURING RESISTANCE 
Like voltage and current, resistance can be measured with a meter. In fact, you have al- 

ready learned that an ohmmeter is part of a multimeter. 
QUESTIONS 

Q7. A rheostat is a resistor. 
For the remaining questions, use this 
information. 
(a) The lamp and rheostat are the 

circuit load. 
(b) Lamp resistance is 6 ohms; 

rheostat, 12 ohms. 
(c) The resistance from point B to 

point C (see illustration) is half 
the rheostat resistance. 

Q8. What is the total resistance of the 
load? 

Q9. Circuit current will be minimum 
when the moving contact is at 
point (A,B,C). 

Q10. The lamp will glow brightest when 
the contact is at point (A,B,C) . 

Q11. How much current will be regis- 
tered by the ammeter when the 
contact is at point B? 

MAKING A 

ANSWERS 
A7. A rheostat is a variable resistor. 
A8. The total resistance of the load is 18 

ohms. Six ohms (lamp) in series 
with 12 ohms (rheostat) equals 18 
ohms. 

A9. Circuit current will be minimum 
when the moving contact is at point 
A. (The entire resistance of the rheo- 
stat becomes part of the load.) 

A10. The lamp will glow brightest when 
the contact is at point C. (The rheo- 
stat is no longer in the circuit and 
therefore offers no resistance.) 

All. 0.125 amp, or 125 milliamps. (The 
contact selects six ohms of rheostat re- 
sistance which, when added to the six 
ohms of the lamp, produces a total 
load resistance of 12 ohms. 1.5 volts 
divided by 12 ohms equals the an- 
swer.) 

RHEOSTAT 

CLEAN 
SURFACE 
WITH 

OWS OF 1/4 IN. 
FILE RRELR 

DRILL 
1/4 IN. 
HOLE 

t,. HEIGHT OF 
RESISTANCE 

WIRE 

1/16 IN. ALUMINUM 
SHEET CUT WITH 

SCISSORS 

MOVING 
CONTACT 

The Ohmmeter Scale 
An ohmmeter scale is labeled either OHMS or with the Greek letter omega (SZ). Instead 

of writing the word "ohm" after the numerical value of a resistance, the omega symbol is 
often used. A typical OHMS scale is shown. 

The meter scale reads from zero to infinity, as indicated by the symbol co . Because it is so 
great, infinity has no numerical value. The "K" on the scale stands for 1,000; therefore, 5K 
equals 5,000 ohms. 
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Zero is on the right of the scale instead of the left as it is for voltmeter and ammeter 
readings. As you remember, the meter pointer moves across the dial a distance that is pro- 
portional to the amount of current flowing through the meter. If there is zero current when 

AN OHMMETER SCALE 

taking a current or voltage measurement, the pointer remains at the left on O. Maximum 
voltage or current readings cause the pointer to rest on the right end of the respective scales. 

The ohmmeter measures the value of a resistance by passing current through the resist- 
ance. The amount is measured by the meter. The smallest resistance allows the most 
current to flow. Therefore, zero ohms is at the maximum position of pointer swing -at the 
right. Maximum resistance permits the least meter current to flow. Therefore oo is on the 
left. 

Note: As mentioned previously, there are no resistances that are perfect insulators or 
perfect conductors. Zero and co have been selected arbitrarily as the two extreme scale 
markings. Each scale must have a maximum and a minimum point. These points are 0 to co. 

The ohmmeter scale is read in the same manner as the voltage and current scales. If the 
pointer stops on a numbered division, that number represents the value in ohms. Between 
numbers, you determine the value of each division mark. Multiply this by the number of 
marks to the pointer and add to the lower number. For example, there are five divisions 
between 40 and 50. The pointer rests on the third division past 40. The entire distance is 
10, so each division is worth 2. Three 2's are 6 which, when added to 40, provide a meter 
reading of 46 ohms. Near the left (upper) end of the scale, numbers are close together. A 
reading here can only be an estimate. 

QUESTION 
Q12. The pointer rests on the second of 

five divisions between 500 and 1K. 
What is the value of resistance? 

ANSWER 
Al2. The resistance is 700 ohms. The 

value between the numbers is 500 
(1000 - 500) . Each of the five divi- 
sions is therefore worth 100. Two di. 
visions of 100 each added to the lower 
number (500) equals 700. 

Calibrating the Ohmmeter 
The ohmmeter must be calibrated, or "zeroed," before accurate resistance measurements 

can be made. 
The zeroing procedure is as follows. Set the function selector to R X 1. Touch the meter 

probes together. The pointer will rest close to, but not at 0 on the scale. Then, slowly vary 
the OHMS Ana control until the pointer rests on 0. 

The ohmmeter is now zeroed and a resistance measurement can be made. The pointer 
should swing back to infinity when the meter is not in use and the probes are not touching 
each other. 
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Ohmmeter Use 
Resistance measurements are made by touching the meter probes to the terminals of the 

unit to be measured. Never make a resistance measurement when the circuit under test is 

operating. Current from the operating circuit will enter the test leads and damage the 
meter. 

The schematic diagram shows how an ohmmeter is used to measure the resistance of a 

rheostat. 
If the rheostat contact is at terminal 1 and the meter has been properly zeroed, the re- 

sistance reading should be zero ohms. Leaving the probes connected, the meter will show 

MEASURING RHEOSTAT RESISTANCE 

the gradual increase of resistance as the contact is moved toward terminal/. At terminal 2 

the total resistance of the rheostat will be read on the meter scale. 
If this experiment is conducted with a properly designed rheostat, % of the total re- 

sistance will be read when the contact travels 1/4 of its total rotation, 1/2 at the halfway point, 
and so on. This shows that resistance is proportional to the length of the material. If a 12- 

inch length of wire measures 12 ohms, a 1 -inch piece of the same wire will measure one ohm. 

QUESTIONS 
Q13. Before making a resistance mea- 

surement in a circuit, what should 
you determine first about the cir- 
cuit? 

Q14. One yard of wire measures two 
ohms. How many ohms will 10 
yards of the wire measure? 

ANSWERS 
A13. Check the circuit to be sure that it is 

not operating. If it is, turn it off or 
disconnect it from the voltage source. 

A14. If one yard of wire measures two 
ohms, 10 yards will measure 20 
ohms. 

TYPES OF RESISTORS 

Resistors are classified in two ways: in terms of their construction (wire -wound and com- 
position); in terms of their type or function (fixed, adjustable, variable). 

Wirewound resistors are made by wrapping resistance wire around a ceramic or other 
high -insulation cylinder. The assembly is 'then covered with enamel glaze and baked. The 
wire has a known value of ohms per inch. The resistance value desired is thenanerely a 

matter of wrapping on the required length of wire. 

Composition or Carbon Resistors 
Composition or carbon resistors are molded from a paste consisting of carbon (a con- 
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ducting material) and a filler. Terminal wires ( sometimes called pigtails) are inserted into 
the paste before it hardens. The resistor is then covered with a plastic coating. The resistance 
of a composition resistor is determined by the ingredients (percentage of carbon) and its 
diameter and length. 

RESISTORS COME IN DIFFERENT SHAPES 

TERMINALS 

\4°).# 
FIXED COMPOSITION 

OR CARBON RESISTOR 

MOVING 
CONTACT 

RESISTANCE 
WIRE 

ADJUSTABLE 
WIREWOUND RESISTOR 

MOUNTING 
BRACKET 

FIXED TERMINALS 

WIREWOUND RESISTOR 

SHAFT 

CERAMIC 
INSULATING 

BASE 

MOVING - CONTACT 

RESISTANCE 
WIRE 

s 

VARIABLE 
WIREWOUND RESISTOR 

Fixed Resistors 
A fixed resistor has only one nonvariable ohmic value. 

Adjustable Resistors 
Adjustable resistors provide a range of resistance within the limits of their total value. 

When placed in a circuit, the sliding contact can be positioned and secured to accurately 
provide the required resistance value. This type of resistor is not designed to be continu- 
ously variable. 

Variable Resistors 
Variable resistors are designed for continuous adjustment. A shaft to control the re- 

sistance value is usually connected to a knob on the front panel of an electrical or electronic 
device. The volume control of your radio or TV set is an example. 

A rheostat is a variable resistor. The material that the moving contact presses against may 
be either resistance wire or a carbon mixture. 

Typical applications for each kind of resistor are presented below. 

QUESTIONS 
Q15. Composition resistors are made 

from a and - - - - - - mix- 
ture. 

Q16. The control that dims the dash- 
board lights in an automobile is 
a(an) resistor. 

Q17. and resistors 
are not designed to be continuous- 
ly variable. 

ANSWERS 
A15. Composition resistors are made from 

a carbon and filler mixture. 

A16. The control that dims the dashboard 
lights in an automobile is a variable 
resistor. 

A17. Fixed and adjustable resistors are 
not designed to be continuously vari- 
able. 
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Resistor Applications 

Type Applications 

Composition resistors are the least expensive of the types 
Composition discussed. They are, therefore, the type most widely used. 

or However, composition resistors have certain limitations. They 

Carbon cannot handle large currents, and their measured values may 

vary as much as 20% from their rated resistance. 

Wirewound resistors are more expensive to manufacture. They 

are used in circuits which carry large currents or in circuits 
Wirewound where accurate resistance values are required. Wirewound 

resistors can be made to better than 99.9% of the desired 
value. 

RESISTOR POWER RATINGS 
As you already know, current passing through a resistor generates'heat. If too much heat 

is generated, the resistor will-be damaged. Wire in the wound resistor will melt and become 
open, or some of the carbon in the composition resistor will burn away. 

The current -carrying capacity of a resistor is rated according to the amount of heat it can 
safely release in a given period of time. A resistor cannot be used in a circuit where current 
causes heat to build-up faster than the resistor can dissipate it. When such a condition exists, 
the resistor may become so hot that it will be destroyed. Even if the resistor doesn't melt 
and become open, the excessive heat may cause a permanent change in its resistance value. 
In addition, heat from the overloaded resistor may damage other components that are near 
by. 

Since heat is a form of energy, the heat -releasing rate of a resistor is measured in energy 
units. The unit is a watt. A T00 -watt lamp dissipates 100 watts of heat. In the process, the 
lamp also gives off light. 

Heat energy depends on the amount of current flowing through a resistor. The arithmetic 
involved is: 

Heat energy in watts = (current in amps) 2 X (resistance) 
This means that the number of watts dissipated by a resistor can be found by multiplying 

the resistance in ohms times the square (a number multiplied by itself) of the current in 
amperes. The electrical term for heat energy is power. 

For example, a 10 -ohm resistor has three amps flowing through it. What must be its power 
rating in watts? 

Power = (amps )'2 X (ohms) = (3) 2 X (10) = 90 watts 

Composition resistors usually come in power ratings of 1/4 watt, 1/2 watt, 1 watt, and 2 

watts. If larger power ratings are required, wirewound resistors are used. 
A design engineer determines the value of resistance needed and the amount of current 

that will flow through it. He then specifies the resistor wattage that must be used. If the 
value falls between two of the ratings mentioned above, he selects the higher rating. 

QUESTIONS ANSWERS 

Q18. Which of the standard composi- A18. Power = 10 2 X 10 

tion -resistor ratings would you se- 
lect for a resistor of 10 ohms = 1Ó0 x 10 = 

lÓ 
-watt 

through which 1 /10 of an amp 
flows? the next standard rating is 1/4 watt. 
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019. A 1 -watt wirewound resistor (will, 
will not) safely carry more cur- 
rent than a 2 -watt composition re- 
sistor of the same resistance. 

A19. A 1 -watt wirewound resistor will not 
safely carry more current than a 2- 
watt composition resistor of the same 
resistance. 

RESISTOR TOLERANCE 
As mentioned previously, a resistor will rarely measure the exact number of ohms speci- 

fied by its label. The amount it will vary is called tolerance. Every resistor has a tolerance 
rating. 

Resistor tolerance is given as a percentage value which indicates the amount that a resistor 
may vary above or below its labeled value. Standard tolerances for composition resistors 
are 5 %, 10 %, and 20 %. Wirewound resistors may have tolerances as low as 1 or 2 percent. 

Try a 1000 -ohm, 10% tolerance resistor as an example. Ten percent of 1000 is 100 ohms, 
The tolerance factor thus indicates this resistor will measure somewhere between 100 ohms 
above and 100 ohms below the labeled value of 1000 ohms. This is a range from 900 to 1100 
ohms. The same resistor with a 20% tolerance will have a true ohmic value somewhere be- 
tween 800 and 1200 ohms. 

If you have trouble working with percentages, here is another way of computing toler- 
ance: 

resistance X tolerance Resistance variation = 
100 

The answer will be the number of ohms the resistor may vary above and below its labeled 
value. For example: 

Resistance variations = 2000 ohms X 10 = 20,000 = 200 ohms 
100 100 

A 2000 -ohm resistor with a 10% tolerance may vary as much as 200 ohms above or below 
-1800 to 2200 ohms. 

Resistor tolerance is not an indication of poor manufacturing. Closer tolerances can be 
achieved, but at greater expense. As you will discover, for a given ohmic value a 20% toler- 
ance resistor costs.less than one rated at 10 %. And a 10% tolerance resistor is less expensive 
than one rated at 5 %. 

Required resistor tolerance depends on circuit design. If current flow must be controlled 
within very close limits, the engineer specifies a 1% resistor. On the other hand, a 20% 
tolerance is satisfactory for circuits which have less critical operating requirements. Your 
radio or television set, for example, has more 20% resistors than all the other tolerances 
combined. 

RESISTOR COLOR CODES 
Wirewound resistors normally have their value in ohms and tolerance in percent stamped 

on them. For carbon or composition resistors a color code is used. 

COLORS SHOW THE RESISTANCE 
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For several years, resistance values have been coded by three colored bands paint4 
around the body of the resistor. If the tolerance is either 5% or 10 %, a fourth color band 
added. Position of the band is shown in the drawing. 

Each of the colors represents one of the ten digits -0 through 9. 

Resistor Color Code 
JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111111IIII1I11IIII111111I I I I111I II1 1 1 1 1 1II I I I I I I I I I I II1 1 1 1 1 1 1111 1 1 1 1 111I I I I I I I I I I1I111111111I1111II I I I111111I III I I II I I III I I II I III I I11111I1111I I III IIII I III IIIIIIII_ 

= Color Number Color Number 

= Black 0 Green 5 

= Brown 1 Blue 6 

Red 2 Violet 7 
F. 

Orange 3 Gray 8 

Yellow 4 White 9 

: I 

The order of reading the bands is from the end of the resistor toward the middle. 
The first two colors (A and B in the illustration) indicate the first two digits in the re- 

sistance value. The third band (C) indicates the number of zeroes that follow the first two 
digits. Sometimes a fourth band (D) is present. This band indicates tolerance and will be 
either gold or silver. A gold band denotes 5% tolerance, silver 10 %, no fourth band, 20 %. 

d 
is 

WHAT YOU HAVE LEARNED 
1. Resistance is a property of all materials which limits the flow of current. 
2. Conductors have a low resistance; insulators have a high resistance. 
3. Since voltage causes a certain amount of current to flow and resistance limits the amount 

that will flow, there is a special relationship between current, voltage, and resistance. 
This relationship is expressed by the following: 

I = E 
, or current = voltage 

R resistance 

R = E , or resistance = - current 
E = IR, or voltage = current X resistance 

4. The unit of resistance is the ohm. The value of resistance in ohms can be measured with 
an ohmmeter. 

5. Current flowing through a resistance generates heat. 
6. Resistors are designated by construction (wirewound or composition) and by intend 

use (fixed, adjustable, or variable). 
7. Resistances are rated by their heat -dissipating capability in terms of watts. 
8. Resistor tolerance is given as a percentage value which indicates the amount a resistor 

may vary above or below the labeled value. 
9. Four characteristics of any resistor are type, value, tolerance, and power rating. 

10. Wirewound resistors have their value and tolerance stamped on the body. Composition 
resistors are read by decoding colored bands painted around the body of the resistors. 

This series is based on material appearing in Vol. 1 of the 5- volume set, 
BASIC ELECTRICITY /ELECTRONICS, published by Howard W. Sams & Co., 
Inc. @ $22.50. For information on the complete set, write the publisher at 
4300 West 62nd St., Indianapolis, Ind. 46268. J 
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Pirate Radio 
Continued from page 42 

the school holidays. 
Their station, incidentally, should not be 

confused with plain old Radio Gemini, 
another British hobby -type that claims, with 
doubtful accuracy, to broadcast "sounds of 
solid gold every Sunday ". Engineer Edwin 
D. says Gemini runs a shortwave power of 
somewhere between 150 and 250 watts. 

Another sometimes occupant of 6,260 
kHz is Radio North Atlantic, something of 
a newcomer to the game. The station, says 
Brian S., chief engineer, feeds a 22 -foot- 
high half -wave dipole antenna with between 
40 and 60 watts. 

The Irish, Too! Across the Irish Sea, a 
couple of young fellows recently had the 
distinction of broadcasting the first short- 
wave programs from the Republic of Ire- 
land in many a year. The official govern- 
ment shortwave outlet at Athlone ceased 
operation long ago. Public recognition they'll 
never get though, since their station, Radio 
Valleri is completely illegal. 

Whence the name? From the station's 
theme song, "Valleri", by the once -popular 
Monkees group, replies Radio Valleri's 
Michael T. The station, located near Dub- 
lin, transmits on a frequency that wanders 
in the neighborhood of 6,317 kHz. 

One of our contacts, a globetrotting DX 
spy, who will remain nameless, prowling 
Dublin in search of pirate information, 
managed to hook up with a subterranean 
group in a fly- specked Hungarian restau- 
rant. There he learned of plans to reacti- 
vate a weird little pirate station with an 
even weirder name, the Gnomes of Ulster.. 

The Gnomes, a group of anarchist stu- 
dents in Belfast, Northern Ireland, formerly 
operated one of the few politically oriented 
pirate stations. They also, it has been re- 
ported, broadcasted on short -wave by using 
a metal chimney pipe as an antenna! 

Most of the British stations and a few 
elsewhere in Europe belong to one or the 
other of two pirate radio organizations, the 
Sussex Independent Radio Association 
(SIRA), and the Brighton Independent 
Radio Movement (BIRM). One of the 
most important services offered by strut and 
BIRM is to provide the stations with a con- 
fidential address. Listeners to the various 
stations are advised on the air that they 
may send their letters and reception reports 

in care of a confidential box number at situ 
(91 Park Street, Horsham, Sussex) or at 

BIRM (63 Gleton Avenue, Hove, Sussex). 
Many of the stations have attractive QSL 
(verification) cards printed, which are sent 
in reply to correct reception reports. 

Reception Nil. North American listeners 
undoubtedly will want to know if they can 
receive the English and European shortwave 
hobby stations. Frankly, the odds are small, 
though two New Englanders managed to 
log World Music Radio a year or so ago. 
Working against such trans -atlantic recep- 
tions are the stations' normal schedules and 
their extremely low power. Several test 
broadcasts last winter at times more favor- 
able for U.S. and Canadian reception failed 
to produce results. But, theoretically, under 
optimum conditions, future test transmis- 
sions might be heard Stateside. 

U.S. Stations. Yes, we do have our own 
hobby pirate stations on this side of the 
"pond ". But they are not, it seems, as well 
organized or operated as their Anglo -Euro- 
pean counterparts. And, relatively few 
broadcast on shortwave frequencies. 

A few years ago there was Radio Free 
Harlem, which made the newspaper head- 
lines. It briefly set up shop in the midst of 
a crowded amateur radio band. The press 
erroneously assumed it to be a protest sta- 
tion with political connotations. There was, 
in fact, more spoof than spark to the pro- 
grams, the work of some experienced radio 
technicians. If ever that entire story can be 
told it will make for fascinating reading ! 

There have been other U.S. shortwave 
pirates, but most have broadcast only a 
time or two, a fact probably attributable to 
the efforts of the Federal Communications 
Commission monitors. 

One of the most recent of the one -shot 
broadcasts was that of a station calling it- 
self WNIX, Radio Clandestine, which was 
heard in the 49 -meter band by listeners 
from the east coast to the midwest last 
December. With the avowed purpose of 
providing "irrelevant commentary on to- 
day's contemporary social institutions," it 
lampooned a number of prominent person- 
ages. 

Both here and abroad, the broadcasting 
efforts of these illicit stations are applauded 
by some, condemned by others. They op- 
erate illegally and we offer no defense for 
them. But as a minor broadcasting phenom- 
enon of our era they probably will continue 
to make their weak and sometimes poorly 
modulated voices heard. 
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101. Kit builder? Like weird prod- 
ucts? EICO's 1974 catalog takes 
care of both breeds of buyers at 
prices you will like. 
102. International Crystal has a free 
catalog for experimenters (crystals, 
PC boards, transistor RF mixers & 
amps, and other comm. products). 

103. See brochures on Regency's 
1974 lineup of CB transceivers & 
VHF /UHF receivers (public service/ 
business bands -police, fire, etc.) 

104. Dynascan's new B &K catalog 
features test equipment for indus- 
trial labs, schools, and TV servicing. 
105. Before you build from scratch, 
check the Fair Radio Sales latest 
catalog for surplus gear. 

106. Get Antenna Specialists' cat. 
of latest CB and VHF /UHF innova- 
tions: base & mobile antennas, test 
equipment (wattmeters, etc.), ac- 
cessories. 

107. Want a deluxe CB base sta- 
tion? Then get the specs on Tram's 
super CB rigs. 

108. Compact is the word for Xcel- 
ite's 9 different sets of midget 
screwdrivers and nutdrivers with 
"piggyback" handle to increase 
length and torque. A handy show 
case serves as a bench stand also. 
109. Bomar claims to have C/B 
crystal for every transceiver ... for 
every channel. The catalog gives list 
of crystal to set interchangeability. 

110. A Turner amplified mike helps 
get the most from a CB rig. This 
free brochure describes line of 
base & mobile station models. 
111. Midland's line of CB (base and 
mobile) equipment, and marine 
transceivers and accessories are il- 
lustrated in a new 4 -color 24 -page 
folder. There's also a separate 8- 
page, 4 -color flyer on scanners. 

1 

1 

LITERAT[JRE 
LIBRARY 

112. EDI (Electronic Distributors) 
has a catalog with an index of man- 
ufacturers' items literally from A to 
Z (ADC to Xcelite). Whether you 
want to spend 29 cents for a pilot- 
light socket or $699.95 for a stereo 
AM /FM receiver, you'll find it here. 

113. Get all the facts on Progressive 
Edu -Kits Home Radio Course. Build 
20 radios and electronic circuits; 
parts, tools, and instructions in- 
cluded. 

114. Olson Electronics' 244 -page 
fully -illustrated 1974 catalog car- 
ries leading national brand products 
in all electronics categories. 

115. Trigger Electronics has a com- 
plete catalog of equipment for 
those in electronics. Included are 
kits, parts, ham gear, CB, hi fi and 
recording equipment. 

116. Get the HUSTLER brochure il- 
lustrating their complete line of CB 
and monitor radio antennas. 

117. Teaberry's new 6 -page folder 
presents their 6 models of CB trans- 
ceivers (base and mobile): 1 trans- 
ceiver for marine -use, and 2 scan- 
ner models (the innovative "Crime 
Fighter" receiver and a pocket -size 
scanner). 

118. Burstein -Applebee's 1974 cata- 
log has 276 pages of radio /TV elec- 
tronics bargains. Selling for $2, it 
is offered free to our readers. 

119. Besides Browning's colorful 
leaflet on their Golden Eagle Mark 
III base station, their packet in- 
cludes other surprises. The LTD 
is pictured in actual size on a card 
for you to test on your car's dash. 
Specifications are given for both 
the SST and LTD. 

120. Edmund Scientific's new cata- 
log contains over 4000 products 

that embrace many sciences and 
fields. 
121. Cornell Electronics' "Imperial 
Thrift Tag Sale" Catalog features TV 
and radio tubes. You can also find 
almost anything in electronics. 

122. Radio Shack's 1974 catalog for 
electronics enthusiasts has 180 
pages, colorfully illustrated -a com- 
plete range (kits & wired) of hi-fi, 
CB, SWL equipment and parts. 

123. It's just off the press- Lafay- 
ette's all -new 1974 illustrated cata- 
log packed with CB, hi -fi com- 
ponents, test equipment, tools, ham 
rigs, and more. 

124. Mosley Electronics reports that 
by popular demand the Model A -311 
3- element CB beam antenna is be- 
ing reintroduced. Send for the 
brochure. 
125. RCA Experimenter's Kits for 
hobbyists, hams, technicians and 
students are the answer for suc- 
cessful and enjoyable projects. 

126. B &F Enterprises has an inter- 
esting catalog you'd enjoy scan- 
ning. There are geiger counters, 
logic cards, kits, lenses, etc. 

127. Avanti antennas (mobile and 
base for CB and VHF /UHF) are 
fully described and illustrated in 
new cataolg. 

128. A new free catalog is available 
from McGee Radio. It contains elec- 
tronic product bargains. 

129. Semiconductor Supermart is 
a new 1974 catalog listing project 
builders' parts, popular CB gear. 
and test equipment. It features 
semiconductors. -all from Circuit 
Specialists. 
130. Heath's new 1974 full -color 
catalog is a shopper's dream - 
chockful of gadgets and goodies 
everyone would want to own. 
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Ask Hank, He Knows! 
Continued from page 24 

DX addresses you need by picking up a copy 
of World Radio and TV Handbook 1974 from 
Gilfer Associates, Inc., Box 239, Park Ridge, 
NJ 07656 for only $7.50. And, when the DX 
questions get tough, I send them to Don Jensen, 
our Shortwave Editor -he's the expert. 

From an Old Timer 
I believe that you should warn your readers 
that the Varactor tuned receiver described in 
the January /February 1974 issue of ELEMEN- 
TARY ELECTRONICS is a signal radiator and 
illegal to operate. When this receiver is tuned 
with the whistle as instructed, the whistle will 
also be heard in every receiver tuned to the 
same station within a radius of several blocks. 
We made receivers similar to this back in the 
20s. Of course, we used variable coupling 
instead of variable resistance for the regener- 
ation control, and a variable condenser for 
tuning a tube instead of a transistor. The old 
single circuit regenerative unit can also be 

used as a transmitter with only minor modifi- 
cation. A key inserted in the tickler circuit 
makes it a code transmitter. We also used it 
for phone, accomplishing the modulation in a 

number of ways. It was fun until we were 
caught. The radiation problem of the Varactor 
receiver can be eliminated by adding a TRF 
stage on the front end. With careful alignment 
it should be possible to tune with a single bias 
voltage. 

-W.B.O., Westernport, MD 
Gee, thanks! Actually the editors believed many 
builders would make it for the novelty aspect, 
and few would operate it, if at all. So, readers, 
start planning to add on a TRF stage. 

Bell Blows Power 
I have a Regency scanner monitor that works 
perfectly except when I try to monitor the 
Illinois Bell radiotelephone frequency. When I 

install the crystal with the frequency of 152.51 
it will scan to this station and lock there even 
though no one is talking. Is there a way that 
I can monitor this frequency and scan the 
others too? - J.L.K., Danville, IL 
Nope, it seems that the station in question is 

131. E. F. Johnson's 1974 full line 
of CB transceivers and accessories 
equipment is featured in a new 16- 
page brochure. A 4 -color folder on 
monitor scanner line is also offered. 

132. If you want courses in assem- 
bling your own TV kits, National 
Schools has 10 from which to 
choose. There is a plan for GIs. 

133. Get the new free catalog from 
Howard W. Sams. It describes 100's 
of books for hobbyists and techni- 
cians -books on projects, basic 
electronics and related subjects. 

134. Sprague Products has L.E.D. 
readouts for those who want to 
build electronic clocks, calculators, 
etc. Parts lists and helpful sche- 
matics are included. 

135. The latest edition of Tab 
Books' catalog has an extensive 
listing of TV, radio and general 
servicing manuals. 

136. Leader's catalog features "In- 
struments to Believe In." They have 
a complete line for industry, educa- 
tion and service, featuring oscillo- 
scopes /vectorscopes, many gener- 
ators, accessories, etc. 

137. Pace Communications has a 
packet of information for you. The 
"Citizens two -way radio" answers 
all the questions from how to op- 
erate one to how much they will 
cost to operate. A booklet on Pace's 
scan /monitors to keep you informed 
is included. 

Use Coupon on Left! 
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138. Pearce -Simpson has a booklet, 
"Citizens Band Radios & Scan- 
ners." which pictures and de- 
scribes the various models in this 
line. A section on CB antennas is 
included. 

139. For the latest information on 
CB transceivers by Courier, send 
for their literature. 

140. Featured in Siltronix's bro- 
chure are single sideband /AM citi- 
zen band transceivers, pictured 
and described with extra features 
and specifications listed. VFO slid- 
ers for monitoring are pictured as 
well as export models of linear am- 
plifiers. 

141. Lee Electronics Labs has an 
inexpensive circuit analyzer, which 
is featured in this catalog. 

142. Available from Royce Electron- 
ics (a new name in electronics 
manufacturing) is a 16 -page cata- 
log for CB'ers. See their base and 
mobile transceivers, accessories 
and test instruments. 

143. A set of Abraxas /4 speakers 
contains a rugged 12 -inch long - 
throw woofer with a 22 -oz. Alnico 
magnet, a 5 -inch sealed -back rub- 
ber- damped midrange, and two 3- 
inch dome tweeters from Designers 
Audio Products. 

144. For a packetful of material, 
send for SBE's material on UHF and 
VHF scanners, CB mobile trans- 
ceivers, walkie- talkies, slow -scan 
TV systems, marine -radios, two - 
way radios, and accessories. 

145. For CB'ers from Hy -Gain Elec- 
tronics Corp. there is a 50 -page, 4- 
color catalog (base, mobile and ma- 
rine transceivers, antennas, and 
accessories). Colorful literature il- 
lustrating two models of monitor - 
scanners is also available. 

146. Robyn International has 4 -color 
"spec" sheets for each model of 
their CB (base and mobile) trans- 
ceivers and monitor- scanner lines. 

147. Telex's 4 -page, 2 -color folder 
illustrates their new line of boom 
microphone head -sets for CB'ers 
and hams, as well as their line of 
communications headphones. 

148. American Trading Corp. offers 
you two catalogs in 4- color. One 
features their Electronics 2000/ 
Contact CB, pictured with descrip- 
tions and specifications. Their 
Monitor /Scanner, Surveyor Model 
4H 4U, is featured in the second 
catalog. 
149. Cush Craft has a catalog on 
Citizens Band Antennas for every 
purpose. The Ringo base antenna is 
featured, as is the new Superfire 8- 
element horizontal/vertical power 
beam. 
150. Get the most out of your CB 
rig or scanner receiver with ASCOM 
accessories. An 8 -page brochure il- 
lustrates antenna matcher, anten- 
na switch, modulation bridge, 
monitor /scanner, preamps, trans- 
lators, and other equipment per- 
formance helpmates. 
151. For a complete audio acces- 
sory line -TV, tape, phono and 
radio for home and auto, send for 
Audiotex catalog FR 73 -A. 

152. Operating two (or more) TV 
sets plus your FM stereo receiver 
from one outdoor antenna? Find 
out how to improve your recep- 
tion with a Finco multiple -set am- 
plifier in this booklet of detailed 
specs of five models. 

153. A full -color brochure on Ten - 
nelec's scanners is available. They 
have portables, 3 bands -12 chan- 
nels and 3 bands -16 channels. 
Outstanding features and specifica- 
tions of the tri -bands are listed. 
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broadcasting a dead, wasteful carrier that hangs 
up the scanner. Quit this frequency. 

Tricky Trap 
Hank, I got this Admiral LKS6511M with good 
color on all channels except channel 2. 
suspect a trap. If I am right, which one is it? 

-R.D., New York, NY 
Two things can be wrong. One could be that the 
tuner is at fault. The other could be your TV 
antenna system. Check your lead -in wire, move 
it about and see if it changes the picture on 
channel 2. 

It's a Copy 
I just saw an ad for an antique radio for only 
$39.95 in a major mail order catalog. Who is 
kidding who? 

-T.B., St. Louis, MO 

You are kidding yourself. The ad in question 
has the following in big type, "New! Authen- 
tically styled reproduction. . . ." No one can 
catalog the real antiques, only copies. The mail 
order house took great pains to be honest and 
clear. You read your dreams into the ad. 

Loves CB 

How do I join REACT? I love CB, spend all 
my time on it. 

-H.B., Tuscumbia, AL 
I don't think REACT will love you. REACT is 
basically a program to provide organized citizens 
with two -way radio communications in local 
emergencies. Chit -chatting is out. However, if 
you have the urge to help other people and are 
willing to accept and adhere to good CB prac- 
tices, send a letter to Henry B. Kreer, National 
Director, REACT, 111 E. Wacker Drive, Chi- 
cago, IL 60601 and tell him Hank sent you. 
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Bookmark 
Continued from page 66 
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Hard cover 
662 pages 
$15.95 

have been compiled in full accordance with the 
latest FCC Study Guide Revisions; and new 
circuits have been included, wherever possible, 
to show the changing nature of electronics 
communication. Published by Prentice -Hall, 
Inc., Englewood, NJ 07632. 

For Serious TV Technicians. Including a 
unique and field -proven Master Index to Com- 
mon Television Troubles, Modern Television 
Systems, Theory and Servicing by Matthew 
Mandl is the most up -to -date and essential 
working tool for any professional involved in 
television servicing. It covers every aspect of 
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Hard cover 
463 pages 
$15.95 

modern television receivers -both black -and- 
white and color -and provides the most pro- 
fusely illustrated explanations available any- 
where in the existing literature. An outstanding 
feature of this remarkable manual is its il- 
lustrated coverage of trouble symptoms as they 
appear on a television receiver screen together 
with detailed explanations probing the cause 
these symptoms reveal. Scope patterns and many 
other photographic illustrations also provide 
keys to identifying other trouble symptoms in 
in television reception. Published by Prentice - 
Hall, Inc., Englewood Cliffs, NJ 07632. 

Hey, Look Me Over 
Continued from page 22 

tinuous economical operation, the solid state 
sensor requires no periodic servicing, and 
automatically resets itself following clearing 
of the air. Suggested retail price: $49.95. For 
more information write to Delcor Industries, 
Box 113, Centuck Station, Yonkers, NY 
10710. 

Circle No. 165 on Lit -Lib Coupon on page 86 
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Newscan 
Continued from page 71 

that can hold up to 40 reels of components 
such as diodes, resistors, and capacitors. 

The sequencing machine automatically se- 
lects the required component and places it in 
programmed order on a new reel. The pro- 

The world's most sensitive solid state 
television camera, capable of 
taking pictures by candlelight, pro- 
duced the detailed image seen below. 

grammed reel is placed into an insertion ma- 
chine which attaches the components in their 
proper locations on the printed circuit cards. 
The cards are then fed into an automatic wave 
solder machine which solders the components 
to the boards. The assembled boards are auto- 
matically tested to isolate any faults in the pro- 
duction sequence. With production computerized 
at Sanders and at many other companies, the 
price of electronic equipment will become more 
competitive with foreign products. 

Flat and Small 
The world's most sensitive solid state tele- 

vision camera, capable of taking pictures by the 
glow of a candle, is wallet -sized and weighs less 
than a pound. The new camera can be adapted 
for use with an ordinary television set to pro- 
duce exceptionally crisp images even when light 
levels are extremely low. 

The heart of GE's new camera, developed by 
GE scientists, is a charge -injection solid state 
imager -a quarter- inch -square metal- oxide -semi- 
conductor chip. Covered with 10,000 pairs of 
miniature capacitors, the light- sensing chip per- 
forms the same job as the camera tube in con- 
ventional television cameras: It converts a visual 
image into an electronic video signal. 

To process the electrical charge into a tele- 

JULY-AUGUST, 1974 

vision picture each pair of capacitors is individu- 
ally addressed by scanning circuits to release its 
charge, "injecting" it into the base of the chip. 
Electronic circuits process the charge to repro- 
duce the image on a television screen. The 
imager can be scanned at speeds compatible 
with ordinary television sets. The charge- injec- 
tion principle offers several important advan- 
tages. Since no special structures are needed for 
transporting the signal charge, almost the entire 
chip can be photo- sensitive, giving the GE TV 
camera by far the highest sensitivity yet achieved 
by a solid state imager. Future models are ex- 
pected to approach and possibly equal com- 
mercial TV camera picture quality. 

DX Central Reporting 
Continued from page 28 

time station powers, network affiliations, ad- 
dresses, and schedules. Now in its third edition, 
it is available from the National Radio Club, 
P.O. Box 127, Boonton, NJ 07005. . 

SWL Address Book. Here is a handy source 
for shortwave station addresses. But that's not 
all: Along with the addresses is information 
on the verification policies, whether a broad- 
caster replies with QSL card or letter, and 
roughly how long it takes to get a response 
from the station. It is published and sold by 
Gilfer Associates, Inc., address above. 

FM Station Atlas. For the FM DXer, here 
is a state -by -state presentation, in map and 
text form, of the FM broadcasting stations in 
the U.S. and Canada. There also are tips for 
the FM DXer on how to log distant stations 
on the 88 -108 MHz FM broadcast band. For 
additional info on this book, write to FM Sta- 
tion Atlas, P.O. Box 24, Adolph, MN 55701. 

SW Transmissions to North America. When 
and where should you tune to receive English 
language shortwave broadcasts to North Amer- 
ica from overseas stations? This list will give 
you the inside dope. Frequently updated, it is 
published by the North American SW Asso- 
ciation (NASWA), P.O. Box 8452, South 
Charleston, WV 25303. Best thing about it is 

that it is free for a large self -addressed stamped 
envelope. 

This is, of course, only a partial list of inter- 
esting and useful books and other literature 
for the DXer. From time to time I'll review 
other publications you may want for your DX 
library. 

BANDSWEEP. (Frequencies in kHz, times in 
GMT) 665 -Emissora Nacional, the Portu- 
guese government's 135- kilowatt powerhouse 
has been called the best Trans- Atlantic MW 
signal of last season. It is reported with "super 
signals" at times ... 3240 -A - special selec- 
tion for Latin lovers, er, lovers of Latin Amer - 

(Continued on page 94) 
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FOR BIGGER PROFITS! NEW CAREER OPPORTUNITIES! 
READ AND REPLY TO THESE CLASSIFIED ADS 

Classified Ads 95¢ per word, each insertion, minimum 15 words, payable in advance. 
For information on Classified ads -to be included in our next ELEMENTARY ELECTRONICS 
-write to R. S. Wayner, Classified Ad Manager, 229 Park Ave. South, N. Y. 10003. 

ADDITIONAL INCOME 

AEROSOL FIRE EXTINGUISHERS 
$2.98 AND $3.98. Distributors quantity 
price 87!2í AND 99lit. Sample of each 
$4.50. Trial Case Of Each $32.50 Postpaid. 
Warren, 8922 Congress. Detroit 48207. 

BEAT THE ODDS IN STATE LOTTER 
IES, Irish Sweepstakes with our winning 
system! Works. Many Winners! Don't buy 
tickets at random. How to participate in 
Government Lotteries from Anywhere: 
Necaca, Box 851 -S, Philadelphia, PA 
19105. 

NEW REPORT: Cash for photographs. 
Specific buyers listed. PAYS your travel 
$1.00. Alexander Enterprises, 1295 Beacon, 
Brookline, Massachusetts 02146. 

WIN $1,000,000.00 -$500,000.00 in Olym- 
pic Lottery Canada. $12,125,000.00 cash. 
tax -free each draw. Second drawing July 
16. 1974. (six more coming) Government 
approved. Legal. Full information to enter 
send airmail for $3.00. ADVERTISERS - 
MAILERS: ask for our SPECIAL OFFER 
with your order. Guaranteed. No obliga- 
tion. OMO Distribution, 1805 Poulin 22A. 
Quebec, Canada 01E 386. 

ANTIQUES, ARTS & CURIOS 

OFFICIAL ANTIQUE BUYING GUIDE. 
Full 224 pages. thousands of prices, hun- 
dreds of illustrations. Know what you 
own. $1.95 plus 504 postage. Charmglow 
Gifts, 3554 Parallel Rd., Dept. 5, Dayton, 
Ohio 45470. 

ATHLETIC EQUIPMENT & BODY 
BUILDING 

WORLD Famous Royal Canadian Air 
Force 5BX Physical Fitness Programme. 
$2. Eteco, Box 741 "A ". Montreal 

AUTO PARTS & ACCESSORIES 

AIRMASTER Gas Saver. Fits All Cars. 
$14.95. Airmaster, Lenora. Kansas 67645. 

SAVE Money. End expensive repairs. Do 
job yourself. Auto repair book $1.95 
Mailway Sales, 639 Ninth Avenue, Kirk- 
land. Washington 98033. 

ALTERNATOR Generator Rebuilder's 
course; includes Tooling & Test Equip- 
ment. Write: Hedelund Engineering. P.O. 
Box 5777, Las Vegas, NV 89102. 

AUTOMOBILES & MIDGET CARS 

SAVE On Insurance. Get The Facts. 
Box 3185. Albuquerque, N. M. 87110. 

BLUEPRINTS, PATTERNS & PLANS 

NEW CRAFT PRINT CATALOG- choose 
from over 100 great easy -to -build plans. 
Send $1.25 (completely refunded with your 
first order). BOAT BUILDER. (CP Div.) 
-229 Park Avenue South, New York, N.Y. 
10003. 

BOOKS & PERIODICALS 

WIRETAPPING Expose! Your Privacy 
Invaded. Details $1.00 (Refundable). 
Don -Q. Box 548, Seattle. Washington 
98111. 

BUSINESS OPPORTUNITIES 

I made $40,000.00 Year by Mailorder! 
Help others make money! Start with 
815.00 -Free Proof! Torrey. Box 318 -T, 
Ypsilanti. Michigan 48197. 

MAKE Magnetic Signs. Big profits. 
Details. Universal. Lenora, Kansas 67645. 

FREE Secret Book "2042 Unique Proven 
Enterprises." Fabulous 'Little Btnowns" 
Work home! HAYLINGS -E14. Carlsbad, 
California 92008. 

1000% PROFIT Bronzing Baby Shoes In 
Your Home. Free Honest Facts. NBC -DO. 
Gower, Missouri 64454. 

1000% PROFIT Preserving Baby Shoes 
In Chinakote or Bronze. Free Literature. 
NBC -DO, Coral Springs, Florida 33065. 

HERBALISM! The home gold mine! 
Free minicourse. Herbalism Institute -D, 
Box 968, Glendora. Ca. 91740. 

HOW To Make Money Addressing, 
Mailing Envelopes. Offer Details 10e. 
Lindbloom Services, 3636 Peterson, Chicago 
60859. 

MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profits! Details 250. Vola -EE, Ypsilanti, 
Michigan 48197. 

HOW MUCH does being your own boss 
or making $25,000.00 per year interest 
you? The Warner breakthrough In the 
Engraving field could be your future. 
Write: Warner, Room EC- 107 -DJ, 1512 
Jarvis, Chicago, Ill. 60626. 

DO Simple Addressing -Mailing. Receive 
$12.95 orders. Keep $8.00 profit. Details 
Free! Quality. Box 9 -DC, East Rockaway. 
New York 11518. 

ADDRESS Envelopes, $150.00 Weekly 
Possible. Details Send $1.00. Stamped Ad- 
dressed Envelope. Keen.), Box 9995DC, San 
Diego CA 92109. 

NEW STUFF Envelopes $24.95 Hundred. 
Complete Kit $1. (Refundable). Trade - 
1082 3047 San Diego. 
Calif. . 92104. 

$178.00 WEEKLY. Work one hour daily. 
Free brochure. PAS. Box 13703, San 
Antonio, TX. 78213. 

Immediate Earnings. 
Stuffing Envelopes. 

(Refundable). Colossi, 1433 D 61st Street, 
Brooklyn, N, Y, 11219. 

BUSINESS OPPORTUNITIES- Conf'd 

AUTOMOBILE SIXTY SECOND TIRE 
FIXER. No Tools. No Jack -Dealers In- 
vited. Sample and Details. $3.98. Trial 
Case $30.00 Postpaid, Warren, 6922 
Congress, Detroit 48207. 

BECOME WEALTHY using financial 
manipulation. Information 88 stamp. 
BORDEN. Box 8846 -D. Pine Bluff. 
Arkansas 71801. 

HOW TO RAISE $100.00 to $1.000 000.001 
Capital -EE, Dawsonville. Georgia $0534. 

MAILORDER Millionaire helps begin- 
ners make $500 weekly. Free Report reveals 
secret plan! Executive 107. 333 North 
Michigan, Chicago 60601. 

DON'T Envy success. Be it. Any age. 
sex, location. Part, full time. Phenomenal 
"999" Small, Unique, little known, proven, 
Businesses. Huge profite, Little, no invest- 
ment. Lynn-2. Box 508. Sullivan, 
Missouri 8633 0 

ASK For Money (never repay) Interna- 
tional, 2148 Lawrence Drive, Benton 
Harbor. Michigan 49022. 

PHOTO Button Machines. Sample But- 
ton, Brochure $1.00. Coffman. 1973H. 
Glenhaven, Abilene, Texas 79803. 

EARN Stuffing envelopes, clip news- 
paper items, $5.00 -$35.00 each. Rush 
$1.00. Minock. 311 Chew Road, Hamman- 
ton. N. J. 08037. 

BECOME our Mail Order Distributor 
with $150 investment, Free brochure. 
Audit Controls. 30 Brookside Av., Fair 
Lawn, NJ 07410. 

FREE COLLECTION AGENCY Details!! 
$1000.00 Monthly Possible, Master -EE, 
Dawsonville, Georgia 30534. 

FANTASTIC Opportunity mail baby 
catalogs. Your name, address imprinted. 
Big profit, details 2 Cook -IO. 431 Wicks 
Road. Brentwood, New York 11717. 

CLAIM ABANDONED SILVER -$20.000 
secret revealed! Free information: Silver- 
man 38 -B, Box 548. Woodville, Texas 
75979. 

ESTABLISH Your own profitable mail - 
order business! Everything supplied. 
Michael. Box 573, Lenox Hill Station, 
Dept. BM?. New York 10021. 

$100 WEEKLY possible! Mailing circulare 
for advertisers. Details. Rush stamped 
envelope. Service, Box 721 -BC, Lynbrook, 
NY 11563. 

BUY IT WHOLESALE 

MEERSCHAUM PIPES. Free catalog. 
Conner Imports. Box 9574 -D7. San Jose, 
CA. 95157. 
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CLASSIFIED MARKET PLACE 
(Continued from page 92) 

BUY IT WHOLESALE 

BARGAIN DIRECTORY Lists sources 
of low cost items. $1.00. Winchester 
Enterprises, 2807EE Hargrave Street, 
Philadelphia. Penna. 19136. 

DOIT- YOURSELF 

BURGLAR Alarm. Build, install your- 
self. Send $2.00 for information. Birchette, 
3022 -48th Place, Des Moines, Iowa 50310. 

DISCOVER how to avoid calling the 
serviceman. Save by servicing home equip- 
ment yourself. Send $1.25 for magazine. 
RADIO -TV REPAIR -229 Park Avenue 
South, New York, New York 10003. 

EDUCATION & INSTRUCTION 

"LOGIC newsletter, design and 
construction, sample copy, $1.00. Logic 
Newsletter. POB 252, Waldwick, N.J. 
07463." 

ACUPUNCTURE TRAINING Home Study 
Course! Tsang, Box 319W, Toronto, 
Canada M6M 4Z2. 

BIG profits in publishing, Learn how. 
Details free. Stevenson Enterprises, 4808 
Santa Monica Ave.. San Diego, Ca. 92107.. 

USED Courses! Books! List 10t. Smith's, 
124 Marlborough, Salem, Mass. 01970. 

DEGREES and Diplomas. Canadian 
bachelor, master, doctorate degrees. Thesis 
(essay) only. Free booklet. (Airmailed $1 
Refundable). Calgary College of Technol- 
ogy. Box 5481, Station A, Calgary, Canada. 

HOW To Develop Your Speaking Voice. 
Be Popular! Lead the Conversation! 124 
Page Book Tells How. Only $2.00. M. I. 
Young's Gifts, 1126 Court Street, Redding, 
CA 96001. 

COLLEGE DEGREES BY MAIL. Free 
Information. Write: Success Institute. 1435 
North Belford, Dept. B7EE, Pasadena, 
Calif. 91104. 

YOUR NAME punched into computer 
tape. Impress friends. $2.00. SILVER, 6027 
Shadyglade, North Hollywood, California 
91606. 

LIFETIME Ordination. D.D. charters. 
DETAILS 350. Ministry of Christ, SM R4. 
Box 314 -D. Delavan, Wisconsin 53115. 

INFORMATIVE BOOKLET -"How to 
Write a Classified Ad That Pulls." In- 
cludes certificate worth $2.00 towards a 
classified ad in this publication. Send $1.25 
(Includes postage) to R. S. Wayner, 
Davis Publications, Inc., Dept. CL, 229 
Park Avenue South, New York, NY 10003. 

ELECTRICAL EQUIPMENT & SUPPLIES 

FREE CATALOG lists electronic kits, 
parts, tools. etc. Write:- VALLEY WEST. 
Box 2119, Sunnyvale, California 94087. 

FARMS, ACREAGE & REAL ESTATE 

GOVERNMENT LANDS DIGEST. 
A Monthly review of government Real 
Estate offerings throughout the U.S.A. 

Free subscription information! 
DIGEST. Box 25561 -DP. Seattle. Wash- 
ington 98125. 

GIFTS THAT PLEASE 

FREE Gift Catalog. Distinctive Items 
for Everyone. Penn Gifts, 1574 Shoemaker, 
Wyoming, Pa. 18644. 

BEST Reading in Mechanical Field - 
Science & Mechanics! $4.00 for year's sub- 
scription. Science & Mechanics. P.O. Box 
2600, Greenwich, Conn. 06830. 

HELP WANTED 

WANTED: Persons to distribute our cir- 
culars in laundramats, stores. etc. Paying 
850.00 per hundred. Send $1.00 for in- 
structions to: Detter Associates, Box 4735, 
Elmira, New York 14902. 

HOME WORKSHOP SUPPLIES 

25 WEEKEND BUILD -IT PROJECTS - 
Practical designs for home /shop buffs who 
enjoy working with wood, tools, materials 
and techniques. Send $1.25 for your copy 
(includes postage) to Davis Publications, 
Inc.. 229 Park Avenue South, New York, 
N.Y. 10003 

IDEA book for re -doing or adding to your 
kitchen and bath improvements. Send $1.25 
to KITCHEN & BATH IMPROVEMENTS - 
229 Park Avenue South, New York, N.Y. 
10003. 

HYPNOTISM 

HYPNOTIZE STRANGERS in 30 Sec- 
onds! Most powerful hypnotic device ever 
created! Complete easy instructions in- 
cluded. Guaranteed only $2.00. From: 
WORLD -31C7, 3047 University. San Diego 
CA 92104. 

INVENTIONS WANTED 

WE either sell your invention or pay 
cash bonus. Write for details. Universal 
Inventions. 298 -3 Marion. Ohio 43302. 

LOGIC 

LOGIC NEWSLETTER, Design, Theory. 
Construction. Sample copy $1.00. Logic 
Newsletter. POB 252, Waldwick, N.J. 07463. 

MACHINERY, TOOLS & SUPPLIES 

MOTORS, Miniature type for Hobby. 
Experimenters, Servicemen. 11, z to 6 Volts 
DC. 1200 to 12000 RPM'S. Package of 5 
$1.00 plus 30t postage per order. No 
C.O.D. Lepley Hobby Centers. 9453 Mari- 
gold, North Ridgeville, Ohio 44039. 

RIDING Lawnmowers -1974 model, 7 
horsepower $209.00. Free brochure. Tonico, 
Box 72. Oak Grove. Missouri 64075 

MAGIC TRICKS, JOKER NOVELTIES 
& PUZZLES 

WOW! Largest selection. Newest. best 
tricks., jokes. Giant 150 page catalog 254. 
Abracadabra -EE, Colonia. New Jersey 
07067., 

MAGNETS 

TWENTY Disc, or ten bar magnets. 
$1.00. Magnets. Box 192 -E, Randallstown. 
Maryland 21133. 

MAIL -ORDER OPPORTUNITIES 

515.000 MAIL ORDER BUSINESS. At 
our risk and expense one full year or owe 
nothing. Details: Nelson Enterprises, Box 
9M6, Louisa, Va. 23093. 

MISCELLANEOUS 

LOCKED OUT! Pick A Lock Tool Kit 
Helper $1.95. Wager's, 169 Clover Drive, 
Upper Lake, Calif. 95485. 

NEVER WON ANYTHING? Anyone can 
win Sweepstakes contests! Free details. 
Services. Box 644 -SFG, Des Moines, Iowa 
50303. 

NEW easy way to quit tobacco! FREE 
information. 
Rio Hondo Ave., Rosemead, CA 91770 

15 

PAYING Up to $100.00 for each full 
name and address of women with chil- 
dren. Send $1.00 for instructions to: 
Detter Associates, Box 473, Elmira, 
New York 14902. 

MONEYMAKING OPPORTUNITIES 

MAKE $1.00 PER SALE selling engraved 
metal Social Security plates. FREE SALES 
KIT. Engravaplates. Box 10460 -202 Jack- 
sonville, Florida 32207. 

BECOME NOTARY PUBLIC -Have a 
dignified sideline! Free details. Stationers 
Exchange, P.O. Box 617, Kilgore. TX 
75662. 

WEALTH, power, happiness, how to 
obtain it right where you are. Free details. 
Litchfield. 6010F Volkerts Rd., Sebastopol, 
Calif. 95472. 

WE have uncovered an infallible plan 
which earns $1,000. a week! Limited to 
first 200 inquiries. Write: Centrella Enter- 
prises, Dept. EE, 424 Hirsch Avenue, 
Runnemede. N.J. 08078. 

FREE Information! Fantastic Money- 
making Methods! Media Unlimited, Box 
2435E, Wallingford, PA 19086. 

WIN $1,000,000.00 in New Jersey State 
Lottery. Free details, send stamped enve- 
lope. Gerlach, 407 Tampico, Walnut Creek, 
Calif. 94598. 

MAKE Your Classified Ad Pay. Get 
"How to Write A Classified Ad That 
Pulls." Includes certificate worth $2.00 to- 
wards a classified ad in this publication. 
Send $1.25 (includes postage) to R. S. 
Wayner. Science & Mechanics, Dept. CL 
229 Park Avenue South, New York, N.Y. 
10023. 

OF INTEREST TO WOMEN 

EARN Up to $150.00 weekly -home 
addressing for us. Details 250. Lily, Box 
4967 -F47, NYC 10017. 

OPTICAL GOODS -TELESCOPES 

EYEGLASSES Wholesale -Free Catalog 
A -Z Optical Company, Box 175, Dept. 28 
A, Bay Station. Brooklyn, N.Y. 11235. 

Continued on page 95 foi 

For Greater Classified 
Savings ... Results ... and Profits . . . 

Place your ad in one of our SPECIAL COMBINATIONS: Business Group, Science & Mechanics, or 

Davis Combination. Each Combination is designed to give your ad the largest audience available 
For further information write to R. S. Wayner, Classified Ad Manager, Davis Publications, Inc. 

229 Park Avenue South, New York, N.Y. 10003. 
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ican DX, that is, is Lima, Peru's Radio Amer- 
ica. Give it a try around 0200. . 3339 - 
Signals have improved lately from Radio 
Tanzania's outlet on the island of Zanzibar. 
Arabic type chanting is often the fare around 
0330. . 3425 -Radio Nepal has become 
considerably easier to hear since it moved its 
high powered transmitter to this out -of- the -way 
frequency where interference in minimal. Tune 
in about dawn ... 4719 -It used to be called 
Makassar but now this Indonesian city is 
known as Ujung Padang. Regardless of the 
name, this station is one of the best bets among 
the home service outlets of Radio Republik 
Indonesia around 1230. . 4832 -One of 
the best bets among Spanish -speaking short- 
wave outlets is Costa Rica's Radio Capital. 
You should have little trouble hearing this 
one ... 4865 -Tough for West Coasters, only 
moderately difficult for those east of the Mis- 
sissippi, is Emissora Regional at Ponta Del- 
gada, Azores. This mid -Atlantic island station 
is on afternoons until 2300 ... 6170 -A new 
addition to the 49 -meter band is La Voz de la 
Selva, that's Spanish for the Voice of the Jun- 
gle, located in Florencia, Colombia. It can be 
heard during the evening, but mornings around 
1030 may be better . . . 9535 -Here is a 
beginners' special, the Swiss Broadcasting Cor- 
poration's shortwave outlet at Berne. Listen for 
English programs to North America at 0130 

11810- Readers write that they are hav- 
ing trouble logging India. All right, a tip for 
you is All India Radio, in English at 1330.. . 

15245 -Widely reported lately is La Voix du 
Zaire, a French- speaking African station heard 
at various times between 1600 and 2100. 
(Credits: Jeff Falconer, Ont., Canada; Gerry 
Dexter, Wis.; Bill Sparks, Cal.; Kent Corson, 
Iowa; Larry Yamron, Pa.; Eric Falkenhan, 
Md.; Jim Davis, Cal.; National Radio Club, 
Box 127, Boonton, NJ 07005; North American 
SW Association, Box 8452, South Charleston, 
WV 25303.) 

Backtalk. Time for a quick dip into the mail- 
bag to see what you readers have on your 
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minds. Wisconsin DXer Mike Witkowski writes 
that he's strictly a ham band listener -some 
call it amateur radio monitoring and has veri- 
fied 263 out of 271 countries logged. That tally 
is enough to identify Mike as a pro's pro. 
Right ont 

A complaint from Edward Wray, Oakland, 
Cal. Ed says he wrote complete reception re- 
ports on two loggings of the Canadian Broad- 
casting Corporation's Northern Service on 9625 
kHz. Both reports, sent last year, failed to 
bring QSLs. "Is this the policy of the CBC ?" 
he asks. Ed, the CBC is usually a very good 
and prompt verifier. But slip -ups do occur. Try 
again and I bet you'll succeed. 

"I would like to know where I would send a 
reception report of listening to the American 
Forces Radio and TV Service?" asks George 
Willis of Collingwood, Ontario. Reports of 
AFRTS go to 1117 North 19th Street, Arling- 
ton, VA 22209. Short question, short answer, 
George. 

James Incoronato, Winnipeg, reports hear- 
ing a station on 17 MHz announcing a trans- 
mission for identification and receiver adjust- 
ment. This utility -type transmission was from 
"Radio Station WOO, Whiskey, Oscar, Oscar, 
Ocean Gate Radio." "Please tell me what it 
was," requests James. OK, James, what you 
heard was the American Telephone and Tele- 
graph's coastal radio station. The station's ad- 
dress is P.O. Box 558, Beach Avenue, Mana- 
hawkins, NJ 08050. 

Crystal Radio 
Continued from page 63 

in the germanium diode jack. The ger- 
manium diode is the only modern feature 
used in this old -time radio. 

Making Your Loop. Photos give most de- 
tails for making the plug -in type loop an- 
tenna. Note in the illustrations that one end 
of the loop wire goes to the frame of the 
3- conductor stereo plug, which goes to the 
frame of the 3- conductor stereo jack, which 
goes to the frame of the variable capacitor 
(Cl ). The other end of the loop wire goes to 
one of the other lugs on the phone plug, and 
the center tap on the loop goes to the re- 
maining lug on the phone plug. It is then 
an easy matter to get your leads right, going 
from the phone jack to the three -terminal . 
strip by experiment. 

The wood frame of the loop can be 
stained to match the cabinet, or you might 
like to paint the wood dowel upright black 
to match the black radio panel as I did. 

For winding the loop antenna I used 
(Continued on page 96) 
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CLASSIFIED MARKET PLACE 
(Continued from page 93) 

PERSONAL 

STOP SMOKING! NEW BOOK reveals 
medical and psychological method. 
MONEY BACK GUARANTEE. $2.00. 
Geneco's Distr., 1847 Collinsville, Madison, 
Ill. 62060. 

CONDOMS for Men -by mail! Thirty top 
brands -Trojan. Conture, Jade, and many 
more. Three samples: $1. Twelve assorted 
samples: $3. Free illustrated catalogue 
with every order. Plain package assures 
privacy. Fast and reliable service. Satis- 
faction guaranteed or your money re- 
funded in full. Poplan, Box 2556 -Dept. 16. 
Chapel Hill, NC 27514. 

SINGLE? Widowed? Divorced? Nation- 
wide introductions! Identity, Box 315 -DC. 
Royal Oak, Michigan 48068. 

JAPANESE introductions! Girls' photo- 
graphs. descriptions, brochure, details. 
$1.00. INTER -PACIFIC. Box 304 -SC, Birm 
Ingham, Michigan 48012. 

BEAUTIFUL MEXICAN GIRLS Want- 
ing American Boy -Friends. Details. Photos 
258. World, Box 3876 -SMC, San Diego, 
CA. 92103. 

LONELY? Find Your Lifemate! Nation- 
wide Datematching. Details $1.00- ELITE. 
Box 64. New York City 10019. 

JAPANESE Girls Make Wonderful Wives. 
We have large number of listings. Many 
interested in marriage. Only $1.00 brings 
application, photos, names, descriptions. 
questionnaire. Etc. Japan International. 
Box 1181 -AA. Newport Beach. California 
92863. 

LIMITED OFFER! Mini Social Security 
Card. Personalized with name and num- 
ber. Metal replica attaches to key chains. 
Rush $1.00 Postpaid. ALTIERI'S, Dept. 
J207EL. 1307 Price Street, Scranton, 
Penna. 18504. 

PHOTOGRAPHY -PHOTO FINISHING 

SAVE HUNDREDS OF DOLLARS! ! ! 

Make your own S &M Densitometer. Send 
$3.00 for detailed drawings and instruc- 
tions. A must for successful photography 
ln your darkroom. Order direct from 
S & M Instruments, Dept. EE7, 229 Park 
Avenue South. New York. New York 10003. 

PRINTING, MIMEOGRAPHING 
& MULTIGRAPHING 

1,000 -"RAISED Printed" Business 
Cards -$5.95. McKelvey, 312 -EE, Shepard, 
Englewood. N. J. 07631. 

RADIO & TELEVISION 

TV TUBES 368 each. Send for Free 48 
page color catalog. Cornell. 4217 -W 
University. San Diego California 92105. 

BUILD Distance Crystal Sets. 10 plans 
-258; Handbook 18 different -508: 20 
different -508. Catalog 258, refundable. 
Laboratories, 1477 -G, Garden Grove, 
Calif. 92642. 

FREE Catalog lists resistors, tubes, 
transistors, rectifiers, condensers, tools. 
tuners, etc. etc. Hytron Hudson, Dept. EE. 
2818 Kennedy Blvd., Union City, New 
Jersey 07087. 

HEAR POLICE /FIRE Dispatchers. Cat- 
alog shows exclusive official directories of 
"confidential" channels: receivers. Send 
88 stamp. Communications. Box 56 -EE. 
Commack. N.Y. 11725. 

WANT To Be A Ham Radio Operator? 
It's Easy If You Know How. Send $3.00 
to: George Babcock, Box 21, Kechi, 
Kansas 67067. 

RUBBER STAMPS 

LOW Priced Rubber Stamp Making Sup - 

Major, Jefferson City. Missouri 
Martin, 

6501432E 

SCIENCE & CHEMISTRY 

NEW inexpensive pocket -size Angle 
Gauge with vernier scale. Indispensable 
for engineers, craftsmen and laymen. 
Free information airmailed. Haligren, 
Fack EE. Goteborg 40041. Sweden. 

SONGWRITERS 

POEMS set to music. Songs recorded. 
Send poems, songs. Crown Music, 49 -EE 
West 32nd, New York 10001. 

SONGWRITERS! Pros tell how! Music, 
Money, Marketing. Everything! Details! 
Nashville Songwriting School. 708 -SM 
Berry Road, Nashville, Tenn. 37204. 

STAMP COLLECTING 

OLDER U.S. STAMPS. Surprisingly 
good 

pp 
approvals 

t 49 adults 
only. Engle, Box 

208C, a 

START YOUR OWN BUSINESS 

START Your own profitable Carpet 
Cleaning Business on a Shoestring. Write: 
Harvey, 20344 Lorne, Canoga Park, Calif. 
91306, 

TAPES, 
EQUÌPMENTR&EREC 

SOUND 
RECORDS 

SONY, RCA. Heathkit, Stereo and Elec- 
tronic Equipment. Fantastic Bargains. 
Moving Sellout, must dispose entire shop. 
$25.00 Color TV, not junk either. For 

first 
Catalog 

urchase$1To: 127 
will 

ark 
apply towards 

207.. Hollywood, Calif. 90057. First Come 
Basis. 

TIPS FOR THE HOME, ETC. 

PRACTICAL tips for home. garden and 
workshop are In "1001 How -To Ideas." 
Send $1.25 for your copy (includes postage), 
to 1001 How -To Ideas, 229 Park Avenue. 
South, New York, New York 10003. 

TREASURE FINDERS -PROSPECTING 
EQUIPMENT 

FREE FACT- FILLED CATALOG. 
World's largest line of metal detectors. 
Models as low as $49.50 and up. Two year 
Guarantee. Three factory locations. U.S. 
and Canada. plus over 1,000 dealers and 
35 Service Centers from coast to coast. No 
finer instruments made at any price. Bud- 
get terms. Write: WHITE'S ELECTRON- 
ICS. INC., R.M #399, 1011 PLEASANT 
VALLEY ROAD. SWEET HOME 
OREGON 97388. 

FIND Your Fortune! TREASURE every- 
where! Learn exciting and profitable 

How To" secrets. Free information. 

North Avenu . Dept. 
Hunting 

, Battle Creek, MI6 
49017. 

PLEASE Be sure to include your zip code 
when ordering merchandise from classified 
advertisements. You'll receive faster 
delivery. 

WATCH FOR THESE AT YOUR NEWSSTAND! 
HOME WORKSHOP 

$1.25 
FURNITURE 

$1.25 
WOODWORKER 

$1.25 
25 WEEKEND BUILD -IT PROJECTS 

$1.25 
HOME REPAIR 

$1.50 
ELECTRICAL GUIDE 

$1.25 

OR CHECK OFF BOX(ES) INDICATING MAGAZINE(S) PREFERRED & SEND CHECK 

OR MONEY ORDER (PRICES INCLUDE POSTAGE) FOR TOTAL COST TO: 

DAVIS PUBLICATIONS, INC., 229 PARK AVE. SOUTH, NEW YORK, N. Y. 10003 

WOOD PROJECTS 
$1.25 

CAR REPAIR 
$1.25 

ENGINE 
$1.25 

BOAT BUILDER 
$1.50 

1001 HOW -TO IDEAS 
$1.25 

GARDEN GUIDE 
$1.25 
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311. JON BOAT is a sportsman's skiff 
of featherweight construction and 
squared ends that combine to make it 
easily transportable on a cartop car- 
rier. Use for fishing, hunting, explora- 
tion on protected waters. It will take 
outboard motors to 6 hp. L.O.A., 12'; 
beam, 5'. $5.00 

360. DEEP -V SEA ANGLER will give 
you the same comfortable rough -water 
ride demonstrated by successful off- 
shore race boats. Build it with a per- 
manent hard top, or use a convertible 
navy top. It will take a stern drive in- 
board or a pair of outboards up to 
200 hp. L.O.A., 20; beam, 8'. $6.00 

(add 

Boat Builder, 229 Pk. Ave. S., NY, NY 10003 
Enclosed is $ SATISFACTION 
GUARANTEED. 

O Craft Print #311, $5 EE7 8.74 

O Craft Print #360, $6 
50e for postage and handling) 

NAME (please print) 

ADDRESS 

CITY STATE ZIP 

96 

AC -DC Radio Antenna Wire made by 
White Electric Cable Company, Haver - 
straw, N.Y. This is a flexible (13 strand) 
wire having a. beautiful brown woven insula- 
tion and looks much like the loop antenna 
wire used in the early days. If you cannot 
obtain this, try Belden 8014 Indoor An- 
tenna Wire which is very similar (see mate- 
rials list) . . 

For best results from this radio use the 
most sensitive germanium diode and galena 
crystal, and the best high- impedance mag- 
netic earphones you can get. 

Discover Your CB Receiver 
Continued from page 48 

amplifier; the exact degree of selectivity is 
determined by the number and type of tuned 
circuits, mechanical or crystal filters, etc. 
In a typical AM receiver the carrier signal, 
which is the modulated IF output from the 
mixer, is positioned in the center of the IF 
selectivity passband so the adjacent channel 
on each side of the desired signal receives 
the same degree of attenuation. See Fig. 8 
for the selectivity curve of a typical high - 
performance receiver. Note that reception 
of signal -*-10 kHz from the center (IF) 
frequency are attenuated 60 dB. In a receiver 
without some form of high selectivity device 
such as a mechanical filter, the signals from 
adjacent channels might be attenuated only 
20 to 30 dB. 

Single sideband (SSB) receivers might 
use the type of carrier position in the center 
of the IF selectivity curve (passband), but 
they more likely will position the carrier to 
either side, using the entire passband for 
just the one used sideband, as shown in 
Fig. 9. Note that in Fig. 9 the interference 
from the higher adjacent channel has 60 
dB attenuation while the interference from 
the lower adjacent channel isn't even in 
the IF passband. (The position of the SSB 
carrier signal -on the high or low side 
of the passband -depends on whether the 
received signal is using the upper or lower 
sideband.) 

Because the IF passband accommodates 
only the sideband representing carrier 
modulation, it is possible for another station 
using the same center frequency to transmit 
on the opposite sideband, producing little 
interference. For example, assume- the de- 
sired signal is transmitting with the upper 
sideband as shown in Fig. 9. You will note 
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SPECIAL INTRODUCTORY OFFER! 
Now get ELEMENTARY ELECTRONICS sent to your home 

all year long for ONLY $2.67! Order Now and Save! 
* * * For beginner or expert EE is valuable * * * 

Written by experts -you get a practical under- 
standing of IC circuits ... semi- conductors ... 
power supplies.... networks ... transistors ... 
pulse circuitry, much more! Get general rules 
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PARTS! 
í,`0' 

Send for fr4f 
CORNELL'S 
New Color 

Catalog 
48 Pgs. New Items 

CORNEL TUBES! 
36 per 

e tub 
per 

tube ORDER FREE 

IF NOT SHIPPED 

IN LOTS OF 100 IN 74 HOURS' 

4219 E UNIVERSITY AVE. SAN DIEGO, CALIF. 92105 

HIGHLY 
PROFITABLE ONE -MAN 

ELECTRONIC FACTORY 
Investment unnecessary, knowledge not required, 
sales handled by professionals. Ideal home business. 
Write for facts today! Postcard will do. Barta -EH, 
Box 248, Walnut Creek, CA 94597. 

"LISTEN IN" TO POLICE -FIRE RADIO CALLS IN YOUR CAR! 
WORKS v 'ilh ANY CAR -Portable or HOME 
RADIO! Just PLUGS in -No wiring -3 min- 
ute hookup! Switch instantly from regular . ALL POLICE -FIRE- EMERGENCY -COM- 
IVIERCIAL- TAXICAB- STATE -CITY -0011í'T 

.ay Radio calls ' YOURAREA.DUAL- 
HI -LOW BANDS TUNES 38 -49 & 150.175 
IVIH5. USE Everywhere- enytlme- always 

.rks. 
$ D SEND ONLY $2.00 Ieesh, Ck., M.O.1 and pay past- 

s COD pstg or 
,end A14.99 for De! in USA. Includes al 

service 
a /colt for u' 

lO !DAY yMONEY BACK TRIAL 
1(i vet 

Sold ONLY-DIRECT 
T 

e DIRECT 
FROM FACTORY at this LOW price! ' 

WESTERN RADIO Dept. 11E -7. KEARNEY, HERR. 66847 

SEMICONDUCTOR SUPERMART 
FREE CATALOG 

NAME BRAND - 
PRIME QUALITY 

SEMICONDUCTORS 
MOTOROLA RCA 
FAIRCHILD HEP 
NATIONAL SIGNE ICS 

Other Parts For Elementary Electronics Projects 

CIRCUIT SPECIALISTS CO. 
Box 3047 Scottsdale Az 85737 

FIND BURIED TREASURE 

Powerful electronic detector finds buried 
gold, silver coins, etc. Write or call for 
free catalog. Dealer inquiries 

invited. tom- Financing Available 
Phone day- night(713)682 -2728 

RELCO, Dept.D -58 
^; 

_,,., I*, 
19.95 

to 
198.50 

BOX 10839, HOUSTON, TEX. 77018 

GROWTH STOCKS 
SPECIAL SITUATIONS 

Sophisticated Research for the Investor who 
Believes in the Special Situations Approach 

Over 20 different advisory services whose sole 
purpose is to search for underpriced, low p-e, 
dynamic growth situations, or special take- 
over situations whose values have not yet 
been discovered by the general public or by 
the institutional investment community. Re- 
ceive short 1 -5 issue current trials to over 20 
different growth stock -special situation 
oriented investment services from SELECT 
INFORMATION EXCHANGE, America's 
leading financial publications subscription 
agency covering almost 800 different invest- 
ment publications. Send your name and 
address together with this ad and your 518 
remittance to receive all 20 publications. 
DAVIS PUBLICATIONS INC. EE7/8 -74 
229 Park Avenue South 
New York, N.Y. 10003 Package # 6 

98 

that the entire sideband (modulation) fills 
the IF passband, while virtually no pass - 
band is left for a lower sideband. If another 
station using the lower sideband comes on 
the channel, very little of the lower sideband 
modulation gets through the IF passband. 
Another receiver tuned to the lower side - 
band will receive this second signal; 
similarly, it would not receive the upper 
sideband signal. - 

Next Issue -How your transmitter works! 

Antique Radio Corner 
Continued from page 50 

vember, 1931. It was moved to the Mallory 
plant in Indianapolis, Indiána in mid- Febru- 
ary 1932. In 1951 the remaining product 
lines, namely, switches, jacks, plugs, and 
wire wound resistors, were moved to the 
Mallory Controls Company plant in Frank- 
fort, Indiana. 

It has been my good fortune to be associ- 
ated with three of the men who made the 
move from Yaxley to Chicago, to Mal- 
lory's in Indianapolis, and then to Frank- 
fort, Indiana. These three men have a com- 
bined total of over 125 years working time 
with Yaxley and Mallory. We are indebted 
to Mr. George Puerner of the Mallory Con- 
trols Company for the history presented 
here. 

Next time we will have a review of a re- 
print of Sidney Gernsback's 1927 Radio En- 
cyclopedia, some technical tips on how to 
restore radios, and we will answer some of 
the more interesting letters we have received 
from you, our readers. So long until then. 

Peek -a -Boo TV Eye 
Continued from page 35 

on either 625 lines (50 field's random interlace 
for 50 Hz supplies) or 525 lines (60 field's ran- 
dom interlace for 60 Hz supplies). 

The camera is designed to look where previ- 
ously optical inspection was impossible. Power- 
house piping, both nuclear and standard, aircraft 
construction and maintenance, fuel tanks, chemi- 
cal pipes, the uses are endless. The camera can 
be adapted for use inside liquids be they water, 
beer or chemical solutions, which means that in 
many cases inspections of piping can be made 
without having to disrupt production. Inspection 
at temperatures well above the boiling point are 
possible. 
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RealistÌc introduces the first low-cost 
VHF pocket scanner with every big feature 

The exciting new Realistic® PRO-4 --the palm -size scanner 
that lets you take the 148 -174 MHz VHF "action band" 
wherever you walk, drive, work or live. It gets police, fire 
and marine calls -and continuous weather in many areas 
-just as good as the big sets. Scans up to 4 crystal -con- 
trolled channels in less than a second and locks in on each 
active frequency until the message ends - scan -delay pre- 
vents missed replies. You won't miss a thing -it's like 4 
radios in one, each tuned to a different channel. Only 5 -1 /2 
x 2 -3/4 x1-1/2" - there's nothing else like it for the money! 
Crystals extra, batteries included. #20 -168. 9995 

Switch for scanning or `/ 
manual channel selection 

x7Xt8tf ̂ w OF, vot 2 
3 ` 

MARINE 

Lighted (LED) 
channel indicators 

Jacks for earphone 
and antenna 

4 lockout switches 
-,bypass unwanted 

channels 

Dual- conversion 
receiver 

Built -in speaker 
a " and antenna 

Adjustable volume 
and squelch 

-T`EAL/S17C_ 
Radtealhaeli 

NA TANDY CORPORATION COMPANY 

FREE 1974 CATALOG 
AT 2000 RADIO SHACK STORES 

OR MAIL TO Radio Shack, P.O. Box 1052. Fort Worth. TX. 76107 

415 

180 Pages -Full Color! Hi -Fi, CB, Kits, Recorders, 
Antennas, Parts, Much More! 

Name (print) Apt. #__. 
Street 

City - State ZIP 

L. 
Retail poke may vary at individual stores. Prices and products may vary n Canada 

CIRCLE NO. 32 ON PAGE 17 OR 103 
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BE CHOOSEY. 
YOU CAN AFFORD TO WITH EICO 

The more you know about electronics, the more you'll ap- 
preciate EICO. We have a wide range of products for you to 
choose from, each designed to provide you with the most 
pleasure and quality performance for your money. If you 
prefer, you can "Build -it- Yourself" and save up to 50% with 
our famous electronic kits. 

For latest EICO Catalog on Test Instruments, Automo- 
tive and Hobby Electronics, Burglar -Fire Alarm Systems and 
name of nearest EICO distributor, check reader service card 
or send 50f for fast first class mail service. 

Over 3 million Eico 
instruments in use 

since 1945. 

CIRCLE NO. 2 ON PAGE 17 OR 103 

DO YOU OWN A LOW COST SCOPE? 

IMPROVE IT! 

Professional results. By 
building an "Easy to 
Use Vista Kit ". 

All solid- state, using 
the latest op -amp IC's. 
Parts, controls, all 
semi -conductors, cir- 
cuit board and instruc- 
tions included. $20.00 PREPAID 

U.S.A. & CANADA 
Vista Trigger Sweep Generator 

PHOTOLUME CORPORATION 
BOX 139, NEW YORK, NY 10016 102 

NOW McGEE'S 
BIG SPEAKER CATALOG 

1001 BARGAINS IN 
SPEAKERS- PARTS -TUBES -HIGH FIDELITY 

COMPONENTS-RECORD CHANGERS - 
Tape Recorders- Kits -Everything In Electronics 

1901 McGee Street, Kansas City, Missouri 64108 
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B &K 970 Analyst 
Continued from page 44 

supply is used for some other purpose. Since 
no control or switch does double -duty at no 
time does the use of one test unit interfer 
with another. 

Works Well. All functions worked well. 
In particular, the signal generator was sur- 
prisingly stable, even on the FM band, and 
the modulation was clean; clean enough, in 
fact, to be used to determine where distor- 
tion was being generated: in the radio or 
amplifier. 

Best of all was the transistor checker. All 
we had to do was plug in the transistor and 
flip the leakage switch. If the meter didn't 
rise we simply flipped to test and read the 
gain directly off the meter scale -no calibra- 
tion, no setting of current, no extra proce- 
dures. Admittedly, this is not the most 
accurate of transistor checks, but it's good 
enough for troubleshooting most radios and 
amplifiers. 

The in- circuit transistor test is interesting 
and unusual -B & K calls it Dyna Trace. If 
the radio is powered by the analyst (and 
only if so powered), it is only necessary to 
touch a test probe to the transistor's base 
(after calibrating the meter to indicate "In 
Circuit Set ") . As long as the meter moves 
off the "set" mark upscale, the stage is op- 
erating and the transistor's DC circuitry is 
okay. If the meter pointer does not move 
upscale, the defective stage or transistor has 
been located. The two out -of- circuit calibra- 
tion controls labeled coarse and fine are 
only used to set the meter pointer to the 
"set" mark. 

To see just how well the B & K 970 would 
perform under actual service condition we 
dug out a few AM and AM/ FM pocket 
radios which had long since been thrown in 
a drawer -they were either too difficult or 
too time -consuming to work on. We got 
three of those "dogs" working in less than 
an hour. The fourth, for which we had no 
schematic, turned up three defective transis- 
tors in about 15 minutes, but we still didn't 
have it working 15- minutes later, so we quit 
(we didn't have proper replacement transis- 
tors). If we had had the correct replace- 
ments, we feel certain we could have 
repaired the fourth radio using the B & K 
transistor equipment analyst. (Actually, it 

(Continued on page 102) 
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improve your gas mileage! 
With an ArcherkîtTM 

from Radio Shack 

Hotter spark Hotter spark 
for faster starts! 

o Points 8 plugs 
last longer! 

Cleaner Exhaust! 

"Alter an hour or so of driving . . 

we noted that the engine was acting the 
way it did two years and 20,000 miles ago a 

definite improvement in performance. Acceleration. 
specifically, was much improved." Popular Electronics, May '73 

Radio Shack's Deluxe Capacitive Discharge Ignition puts more 
"Go" in every gallon! It delivers 50% more spark power for 
faster acceleration and more complete combustion. That 
means you get better gas mileage, and your points and plugs 
will last 3 to 10 times longer. An in /out button lets you make 
Instant performance comparisons with your old ignition. 
And it makes tuneups easier. The thorough step -by -step manual 
makes it easy for even a first -time kit builder to assemble 
and install -no wires to cut. Improves any 12 -volt negative 
ground vehicle. #28 -3203. 

r: 
FREE '74 CATALOG 

AT 2000 RADIO SHACK STORES 
OR MAIL THIS COUPON 

,EASE 180 Pages ... Full Color! Hi -Fi, CB, Kits, 

416 

CLEARLY Recorders, Antennas, Parts, More! 

Name Apt # 

Street 

City State ZIP 1111 

Deluxe, high- intensity 
timing light kit 

1995 With All 

Tune -up aid for 
any engine. For 
full power 8 
economy. 
Bright flash is 
visible even 
in daylight! 
#28 -4016. 

Cables 

ArcherKtL 
ftad ióIhaek 

M A TANDY CORPORATION COMPANY 

P. 0. Box 1052, Fort Worth, Texas 76107 
L Retail prices may very at individual stores. ..1 
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EXPERIMENTER 
International EX Crystal and EX Kits 

EX CRYSTAL 

$395 
11114114. 

OX OSCILLATOR Crystal 
controlled transistor type. 
Lo Kit 3,000 to 19,999 KHz 
HI Kit 20,000 to 60,000 
KHz (Specify) $2.95 
MXX -1 TRANSISTOR RF 
MIXER A single tuned 
circuit intended for signal 
conversion in the 3 to 170 
MHz range. Lo kit 3 -20 
MHz. Hi kit 20 -170 MHz. 

$3.50 
SAX -1 TRANSISTOR RF 
AMP. Amplifier to drive 
MXX -1 mixer. Lo kit 3 -20 
MHz. Hi Kit 20 -170 MHz. 

$3.50 
PAX -1 TRANSISTOR RF 
POWER AMP. A Single 
tuned output amplifier to 
follow the OX oscillator. 
3,000 to 30,000 KHz $3.75 

CIRCLE NO. 7 ON 

EX CRYSTAL Available 
from 3,000 KHz to 60,000 
KHz. Supplied only in HC 
6/U holder. Calib. is 
-!-.02% when operated in 
International OX circuit 
or its equivalent. (Specify 
frequency) $3.95 
BAX -1 BROADBAND AMP. 
May be used as a tuned 
or untuned amplifier in 
RF and audio applications 
20 Hz to, 150 MHz. $3.75 

INTERNATIONAL 

CRYSTAL MFG. CO., INC. 
10 NO. LEE OKLA. CITY. OKLA. 73102 

Write for FREE Catalog 
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looked as though someone connected this 6 
volt radio to a 12 volt auto cigarette lighter 
output and zapped half the transistors.) 
Still, three out of four is a good average for 
two hours work, particularly in view of the 
fact that we don't stock an assortment of 
universal replacement transistors. 

Summing Up. The B & K Model 970 
Transistor Equipment Analyzer is the in- 
strument we've needed for many years. 
While its list price of $250.00 isn't exactly 
in the hobbyist range, it certainly is a must - 
have for service shops and schools, for it 
puts to rest the excuse that transistor ser- 
vicing is too difficult -it's not difficult at all 
if you use the B & K 970. 

For additional information circle No. 11 
on the Reader Service Coupon. 

Iron Bars... 
Continued from page 72 

Broadcasters at their Convention in Atlanta on 
November, 1971 and explain his plans and ideas 
to the members attending from a six state area. 
The broadcasters enthusiastically supported the 
project and as a result Radio GDCC now has 
around 1,000 record albums, over 700 singles, 
tapes, excellent equipment all of which is pres- 
ently valued at around $35,000. 

Duckworth is now released and doing well. 
He was succeeded by Curt Alford, a former 
Atlanta musician, who was trained by Don prior 
to his leaving and Alford has now two trainees 
himself. There are plans to introduce a news 
show in the future mainly for the benefit of 
transient prisoners, which will wrap up national, 
state and local news as well as news of the 
prison and the prison system. 

Mr. B Hatch, Executive Director of the Geor- 
gia Association of Broadcasters, who has helped 
a great deal to get things started, got from the 
team here the first Good Guy Award and was 
made, together with Mr. C Murphy of Stations 
WBMK and WCJM -FM in West Point, Georgia 
an "Honorary Convict" with a lifetime tenure 
as Trusty." 

Hot Pictures Spot Strokes 
Continued from page 67 

Heat pictures are also showing promise as a 
useful tool in screening for breast cancer and 
for locating operating sites for varicose veins. 
Due to the fact that the thermograph reads 
temperatures of the skin, body tumors can be 
readily seen as hot areas (white areas) against 
cold areas (black). 
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Please send literature for the numbers I 25 26 27 28 29 30 31 32 
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I'm right where Iwant 
exactly what Iuvant to do:' 

(A TRUE STORY) 

"Judy, startpacking.We're moving out." 
Bill Alfring was so fed up with the 

hassles of living in Los Angeles, he quit his job 
on the police force and moved his family up 
north to logging country. 

Bill put a down -payment on a wooded 
home site along the salmon- filled Sacramento 
River. He got a job as a car salesman. Then, 
he started to think what he could do for a 

living that would give him more freedom. 

A business of his own 
` Judy, I've always wanted to know 

how a TV set works," he told his wife. "If I 
knew that, I could have my own TV shop. 
And as this town grows, my business would 
grow too." 

So, Bill enrolled in the ICS TV pro- 
gram, kept selling cars, and studied his TV 
lessons whenever he had free time. 

Two years later, Bill Alfring opened 
the doors of Shasta TV -right in the center of 
Anderson, California. Business grew rapidly. 
The shop needed to be enlarged. Today, Bill 
has two repairmen working for him. 

Standing in front of his shop, Bill looks 
south to San Francisco and L.A. "That's 
where the people are coming from. It'11 take 
time. But when they get here, my business 
could be worth ten times as much. I'll just sell 
out and find a better place to fish:' 

The right combination for success 

Bill .Alfring has the right combination 
for success. He's in a growing field. And he 

Bill Alfring often quits work early 
to catch a salmon in the Sacramento River 
that runs through his back yard. (see left) 
(Photo: Charles Weckler) 

If card is missing, write for free career 
booklets to: International Correspondence 
Schools. Scranton. Pa. 18515. Ce01974 ICS. 

has good training for it. You could, too. 
Especially if you're interested in one of 

the fast -growing careers where ICS concen- 
trates its training: Like TV Repair & Servicing. 
Electrician. Engineering. Automotive 
Mechanic. Drafting. Air Conditioning. 
Accounting. Business Management. (Check 
your choice on attached card.) 

Ideal way to learn 
As an ICS student, you study at home, 

on your own schedule. You waste no time 
traveling to and from class. And you never 
have to miss a paycheck. 

But you re never alone. Skilled instruc- 
tors are always ready to help you. 

If you ever have doubts or problems 
or just want to talk to your instructor, you can 
call ICS from anywhere. Toll -free. 

ICS training works 
More than 8,500,000 men and women 

have turned to ICS for career training in the 
past 80 years. 

Government agencies, unions and 
some of America's top corporations (includ- 
ing Ford, U.S. Steel, Mobil, Alcoa, 
GE, Motorola and RCA) use ICS courses in 
their own training programs. 

Free demonstration lesson 

If you want your job to give you more 
(more money, more day -to -day satisfaction, 
and more future), send for our career guide 
booklets and free demonstration lesson. 

It's your life. Make the most of it. 

SHASTA T V S _Es 
SERVICE 

EC,,D1NC A ^drEpSCN CA 365 -8409 
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The 6 -band AM -FM -SW -VHF 
radio for the serious listener 

SiAtE : 

Our famous Astronaut'-6 portable 
is more than 6 bands in name only 
-top performance on every band! 
Many multiband portables work great on FM and AM, 
but aren't so hot on other bands. Our Astronaut -6 

is great on all of its bands. Because it has a 3 -gang, 
tuned RF circuit for superb FM reception plus a 

separate RF stage that really brings 'em in on 

shortwave and VHF. And -all -band fine tuning 
unscrambles close- together stations you'd normally 
miss. You'll hear true "worldwide" shortwave, 
exciting hometown police and emergency calls, and 
continuous weathercasts in many areas. Other 
big features: 4" speaker, 1 /4" headphone jack, squelch 
and tone controls, AFC off -on, dial light. Plays 
on AC or batteries, included. U. L. listed. 450 
Get #12- 2060 -tune in the world! 8 V 

EALISt7C-® 
at 

Radio Ihaek coast to coast - 
P. O. Box 1052, Fort Worth, Texas 76107 or mail in for it 

Retail prices may vary at individual stores Prices and products may vary in Canada 

Your Worldwide Listening Post 
Shortwave -5 -12 and 12 -22 MHz 

VHF Hi and Low -30 -50 and 152 -174 MHz 

FM -88 -108 MHz AM -540 -1600 kHz 

Free catalog at our 
over 2500 stores 
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