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Discover the ease 
and excitement of NRI's 

J DIMENSIONAL l METHOD 

of Electronics,Communications, 
TV -Radio Training 
12 HOME STUDY PLANS TO CHOOSE FROM 

Practically all vocational and engineering schools 
require students to conduct carefully planned 
laboratory demonstrations to prove theory pre- 
sented in textbooks. So does NRI. Why? Because 
the only way to really learn at home ... to recog- 
nize and understand circuits ... is to get your 
hands on actual equipment, including transis- 
tors, printed circuits and today's other solid -state 
devices. NRI's unique, 3- Dimensional training 
method puts theory you learn into actual practice. 
You learn with your hands as well as your head. 
You learn by unique "discovery" methods the 
WHY of Electronics, Communications, TV -Radio 
. .. WHY circuits do the things they do. NRI 

training starts with carefully, condensed "bite - 
size," interesting books programmed with ab- 

OVER 50 YEARS OF LEADERSHIP 

sorbing, revealing experiments using the finest 
parts money can buy. You get the kind of tech- 
nical training that gives you experience equal to 
many, many months of performance on the job. 

Whateveryour interest, whatever your education, 
the NRI 3- Dimensional training method can fill 
your needs. Learning becomes as close to being 
fun as any school can make it. Tens of thousands 
of men have learned the NRI way. Pick the field 
of your choice and mail the postage -free card 
today for your FREE NRI Color Catalog. 
NATIONAL RADIO INSTITUTE, Electronics Divi- 
sion, Washington, D.C. 20016. 

BEGIN NOW AN ABSORBING 
ADVENTURE -LEARN ELECTRONICS 
THE NRI WAY -MAIL CARD TODAY 

IN ELECTRONICS TRAINING 
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Start Fast with NRI's Educator - 
Acclaimed Achievement Kit 

The day you enroll with NRI this remarkable starter 
kit is on its way to you -regardless of the course 
you choose. It is specifically designed for you and 
your training objective. It has one purpose -to get 
you started quickly and easily. It is an outstanding 
way of introducing you to N RI training methods ... 
an unparalleled "first dimension" that opens the 
way to new discoveries, new knowledge, new op- 
portunities. The Achievement Kit is worth many 
times the small payment required to start your 
training. Find out more about it. Mail the postage - 
free card now. 

NRI "Bite- Size" Lesson Texts 
Program Your Training 

Reading is a necessary part of any training pro- 
gram, but it takes a great deal of stamina to wade 
through a 300 -page technical textbook. Every NRI 
course is condensed into "bite- size" texts that are 
simple, direct, well -illustrated, averaging an easily - 

digested 40 pages. These are "programmed" with 
NRI training equipment you build, experiments 
you perform, to bring to life the fundamental laws 
of electronics, the theory, the training of your 
choice. You are always kept well supplied with these 
books, NRI does not require you to "pay as you go." 

You Get Practical Experience 
With Actual Electronic 
Equipment 

NRI does not leave the practical side of Electronics 
to your imagination. Electronics becomes a clear, 
understandable force under your control as you 
build, experiment, explore, discover. N RI pioneered 
the concept of home -lab training equipment to 
give you 3- Dimensional knowledge and experience. 
Every kit is designed by NRI to demonstrate prin 
ciples you must know and understand. Kits con- 
tain the most modern parts, including solid state 
devices. NRI invites comparison with equipment 
offered by any other school, at any price. Prove to 
yourself what nearly a million NRI students could 
tell you ... that you get more for your money from 
NRI. Mail postage -free card for your NRI Color 
Catalog. No obligation. No salesman will call. 

APPROVED UNDER GI BILL If you 
served since January 31, 1955, or are in 
service, check GI line in postage -free card. 

February, 1968 3 
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POPULAR VOLUME 28 NUMBER 2 

ELECTRONICS 

FEBRUARY, 1968 

WORLD'S 
LARGEST -SELLING 

ELECTRONICS 
MAGAZINE 

SPECIAL CONSTRUCTION PROJECT 
LOW -COST COUNTING UNIT 

EXCLUSIVE: This project opens up o whole new era for the hobbyist 

FEATURE ARTICLES 
"THE LEASEBREAKER" AND "THE DRIP" 

Two ways of making your electronics knowledge "sound off" 

POPULAR ELECOMICS 
BUILD FUZZ -BOX FOR ELECTRIC GUITAR 

v- through method of shoping electric guitar sound 

BATTERY -LESS POWER FAILURE ALARM 
RESISTOR STANDARDS 

COMPONENT FUNCTION QUIZ 
BUILD A BATTERY POWER SUPPLY 

ADD "COMPLY" TO YOUR TAPE RECORDER 
D,sr,rr cniess speech compressor has Ir emenrious range 

EXPERIMENTER'S SHORT -PROOF POWER SUPPLY 
Ideal bench supply for IC and solid -state experiments 

DRY CELL TESTER 

BUILD A COMPACT, INEXPENSIVE KEYING MONITOR 
UNIQUE PATENTS: SNORE ALARM 

EXTENDING BATTERY LIFE 

BUILD A BATHROOM STERILIZER 
INFORMATION CENTRAL 
THE PRODUCT GALLERY 

Comments on Knight -Kit T -175 honor omolllier, Multivox 140 pocket VHF 
receiver, Atlas MO -1 outdoor speaker, Knight -Kit KG -663 power supply 

SOLID STATE 

AMATEUR RADIO 
Amateur television around the world 

ON THE CITIZENS BAND 
Deadline Denver 

FOREIGN- LANGUAGE BROADCASTS TO NORTH AMERICA 
SHORT -WAVE LISTENING 

Short -wave broadcasting from VL -land 
ENGLISH- LANGUAGE BROADCASTS TO NORTH AMERICA 

YOU CAN PARALLEL STORAGE BATTERIES 
SHORT -WAVE MONITOR CERTIFICATE APPLICATION 

DX COUNTRIES AWARDS PRESENTED 

DEPARTMENTS 
LETTERS FROM OUR READERS 

READER SERVICE PAGE 
ELECTRONICS LIBRARY 

NEW PRODUCTS 
OPERATION ASSIST 
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POPULAR SCIENCE Magazine Says: 

"The EICO Cortina Series are 
low -cost audio components 

that look and sound 
like high cost components: 

HIRSCH -HOUCK LABS Says: 

"We can't think of a better value 
in High Fidelity Amplifiers: 

HIGH FIDELITY Magazine Says: 

"EICO has come up with a real winner.:: 

99.95 Kit 
13995 Wired 

THE VERDICT IS IN. 
High Fidelity authorities agree: 
Cortina's engineering excellence, 
100% capability, and compact dra- 
matic esthetics all add up to TOTAL 
STEREO PERFORMANCE at lowest 
cost. 
Take a lesson from your own per- 
sonal shopping experience: Top 
Buys have a way of quickly becom- 
ing scarce. Be sure you get your 
Cortina. Get over to your local EICO 
dealer real soon. 

Cortina 3070 A full capability 
70 -watt All Silicon Solid -State 
Stereo Amplifier for $99.95 kit, 
$139.95 wired, including cabinet. 
Total Music Power: 70W into 4 
ohms. 50W into 8 ohms. Harmonic 
Distortion: less than 0.8 %. IM Dis- 

cortina by Ll 
2® 

Designed, manufactured in U.S.A. and guaranteed by FICO. 
CIRCLE NO. 15 ON READER SERVICE PAGE 

99.95 Kit 
139.95Wir ed 

169.95 Kit 
259.95 Wired 

Same specifications as Cortina 
--- 

___ -- Tuner and Amplifier. Size (HWD): 
41/4"X16 "x9 ". 

:.!%. 4. 1,, 
tortion: less than 2% at full power. 
Hum & Noise: 72db below rated 
output. Frequency Response: 
±1.5db 5Hz to 100KHz; ±0.5db 
8Hz to 60KHz. Channel Separation: 
40db. Size (HWD): 31/4' x 12"x 73 ". 

Cortina 3200 Solid -State Auto- 
matic FM Stereo Tuner for $99.95 
kit, $139.95 wired, including 
cabinet. 
Usable Sensitivity IHF: 2.4uv for 

E/CO 

`# . 1 :11): 

30db quieting. Channel Separation: 
40db at 1KHz. Signal -to -Noise 
Ratio: 60db. Capture Ratio: 4.5db. 
Image Rejection: 
45db. Selectivity: 
45db. Audio Fre- 
quency Response: 
±1db 20Hz to 15KHz. 
Size (HWD): 34" x 
12" x 7 ". Name 

Cortina 3570 70- 
Watt All Solid -State Address 
FM Stereo Receiver 
for $169.95 kit, 
$259.95 wired,ih- 
cluding cabinet. State 

SIMPLIFIED KIT ASSEMBLY - New 
EICO exclusive circuitry techniques 
make kit building easier, faster, 
more enjoyable. RF, IF and Multi- 
plex circuitry of tuner and receiver 
are all supplied completely pre - 
assembled and pre -aligned. Each 
channel of the amplifier and re- 
ceiver uses 3 etched printed -circuit 
module boards. 

EICO Electronic Instrument Co. Inc. 
283 Malta Street, Brooklyn, N.Y. 11207 

Tell me where I can have a free Cortina demonstration. 
Send me free 32 -page catalog on EICO's 200 "best- buys." 

PE-2 

City 

Zip 
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It will actually take you longer 

tc read this advertisement 

than to install this new 

"QuickGrip" mobile antenna 

mount. No holes to drill. 

Cable is completely hidden. 

Makes the world's finest 

antennas the world's most practical 

6 

Practically every A/S mobile CB antenna 
made may be ordered with a "Quick - 
Grip" mount, including all versions of 
the mighty Maggie Mobiles. 

Model M -176, illustrated above. M -175, 
same coil and whip less spring. M -177 is 
"Quick- Grip" version of our great 18" 
Mighty -Mite. Mount only also available. 

Complete details from your A/S dealer, 
or write to us. 

the 
antenna 

specialists 
Cm division of Anzac 

Industries, Inc. 
12435 Euclid Ave., Cleveland, Ohio 44106 

Es port: 64.14 Woodside Ave., °Stripes 11 Qua 0," 
Woodside, N.V. 11377 Ar Ar 

CIRCLE NO. 3 ON READER SERVICE PAGE 
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POLAROID SWINGER 
Regular Price $1995 

Club Member's Price $14.25 

INFORMATION ON HOW TO BUZ 

BRAND NEW CARS 
Any Make or Model -Full Warranty 

SAVE UP TO $1,000.00 

SCHICK ELEC. RAZOR 
Regiiler Price $19.95 

Club Member's Price $9.88 

POLAROID COLOR CAMERA 
Regular Price $50.00 

Club Member's Price $37.68 

MANNING BOWMAN POWER SAW 
Regular Price $28.00 

Club Member's Price $16.65 

t 
MANNING BOWMAN ELEC. DRILL 

Regular Price $14.95 
Club Member's Price $7.40 

Now You Can Save Up To 1ST 

On Everyfling%iu Buy!!! 

ROTO.BROIL ELEC. CAN OPENER 
Regular Price $19.95 

Club Member's Price $5.40 

Virestona 
1st QUALIY 

Price 025 Y 
Club Member's Price $12.00 

STOCKINGS -First Quality, 
400 needle. 15 denier seamless. 

100% nylon 
Reg. Price $9.50 per dozen pair 

Club Member's Price 
$2.90 per dozen pair 

Also, information on when to buy 
reconditioned fleet cars 
lite Mea: ,.. 

4 

EVERYTHING BRAND NEW, TOP QUALITY, FULLY 
GUARANTEED! MANY BELOW WHOLESALE! 

THOUSANDS OF ITEMS! Appliances, TV sets, automobiles, watches, jewelry, 

radios, stereo sets, furniture, gift items, housewares, toys, furs, hosiery, clothing, 
shoes, and much, much more -such great names as General Electric, Westing- 
house, Dormeyer, Polaroid, Gruen, Presto, Kodak, Remington, Firestone, Shick, 

Webcor, Sunbeam, International Silver, and many, many more! 

HOW DO YOU GET IN ON THIS FABULOUS DEAL? It's easy! All you do is join the 
Wholesale-Discount Buyers Club. 100,000 folks have already joined and are 

receiving all the Club benefits. 

HOW MUCH DOES IT COST TO JOIN THE CLUB? You pay only $3.00 for a full 
year's membership! There are no other costs or charges of any kind whatsoever! 

And your $3.00 fee will be refunded to you in full at any time if you are not 

completely satisfied! 

WHAT ELSE DOES THE CLUB DO? As a Club member you immediately receive 
a huge color catalog with pictures and descriptions of hundreds of items at 
lowest, low Club member's prices! You also get the automobile catalog with 
information on where you can get late model Fords, Dodges, Chevrolets and 

Plymouths as low as $595.00. Pictures, descriptions, and prices of the cars 
are included! And Club members get special free gifts, too! 

MAIL THIS COUPON TODAY 

1966 FORDS AND DODGES 
$595.00 

1967 FORDS AND PLYMOUTHS 
$995.00 

GUARANTEE 
We're so certain that you'll 

el be thrilled as a Club mem- In: 
ek ber, we'll return your $3.00 Re 
Ct lee at anytime, for any rea- ltw d son, with no questions 

asked!! You have nothing Are 

to lose and everything to la 

Ter 

gain. iti 

February, 1968 

It you want to order any- 
thing in this ad at the prices 
shown, you may do so at the 
same time you send your 
$3.00 membership tee. 

CIRCLE 

WHOLESALE DISCOUNT BUYERS CLUB 
Dept. 659 -2 333 Old Tarrytown Road White Plains, New York 10603 

I enclose $3.00 payment in full for a year's membership in the 
WholesaleDiscount Buyers Club. Please send full information on 
merchandise and automobiles, immediately. Also put me on the list 
to receive the regular special mailings. I understand that I am not 
obligated to buy anything and that I will receive a full refund of the 
$3.00 membership fee at any time, with no questions asked. 

NAME 

ADDRESS 

CITY STATF ZIP CODF 

NO. 39 ON READER SERVICE PAGE 
J 

7 
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Designed for the 
individualist. 
Enjoyed by the many. 
Admittedly, the Garrard automatic transcrip- 
tion turntable is meant for the highly critical 
listener. Therefore, it is particularly interest- 
ing that more owners of component stereo 
systems use Garrards than all other automatic 
turntables combined. This overwhelming pref- 
erence by people who know high fidelity has 
many reasons, but they all mean one thing: 
gtiality. 

You can depend on a Garrard for flawless 
performance, not only when you buy it, but 
for years to come. An example is the SL 95, 
shown above. One of its superlative features 
is synchronous speed ... the ability to turn 
your records at a perfectly constant rate for 
perfect sound ... always, for as long as you 
use this superb instrument. The SL 95 is 
$129.50. Other Garrard models are from 
$37.50. 

For a complimentary, full color, 20 -page 
Comparator Guide, see your dealer or write: 
Garrard, Dept. AB -13, Westbury, N.Y. 11590. 

World's Finest 
British Industries Corp., a division of Avnet, Inc. 
CIRCLE NO. 17 ON READER SERVICE PAGE 

8 POPULAR ELECTRONICS 

letters 
FROM OUR READERS 

Address correspondence for this department to: 
Letters Editor, POPULAR ELI:c1uoNICs 

One Park Avenue, New fork, N. 1 . 10016 

THEREMIN ACTS UP 

I bought the entire kit for the theremin 
( "Music A La Theremin," November, 1967) 
from Southwest Technical Products and 
carefully assembled the unit, using all the 
precautions of good workmanship. Now what 
do I have? At different points in the process 
of trying to tune it, my theremin is a very 
sensitive microphone, or it pulls in the local 
radio station beautifully, or it starts every 
dog in the neighborhood barking furiously! 
My wife threatens to break it over my head 
and throw me out, theremin and all. 

I just can't get my theremin to operate 
properly by following the instructions in the 

article. At no point is it even necessary for 
me to approach both antennas to get weird 
squeals; and usually either antenna affects 
the pitch, and neither affects the volume. 
Would it be possible to obtain some better 
tuning instructions? 

J. C. DEMUNTER 
Oak Park, Mich. 

Troubleshooting by mail is, at best, a 
hazardous business. Assuming that none of 
the components you used was defective and 
that your wiring is letter -perfect, the there - 
min should operate as described in the arti- 
cle. In fact, the best results will be obtained 
only if you follow the tuning procedure 
given. The unit we checked out here lived up 
to its name in the best tradition. 

ATTENTION: PARTS DISTRIBUTORS 

I've been interested in electronics for 
about eight years, and I enjoy experimenting 
and building projects. One problem has con- 
tinually plagued me, however, and that is the 
difficulty of obtaining components. A typical 
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Loot(! 
A New Electronics Slide Rule 

with Instruction Course 

. 

if 
Q 

<7> 

. 
.. . : - 

I : , 

I . 

This amazing new "computer in a case" will save 
you time the very first day. CIE's patented, all -metal 
10" electronics slide rule was designed specifically 
for electronic engineers, technicians, students, radio - 
TV servicemen and hobbyists. It features special 
scales for solving reactance, resonance, inductance 
and AC -DC circuitry problems ... an exclusive 
"fast- finder" decimal point locater ... widely -used 
formulas and conversion factors for instant refer- 
ence. And there's all the standard scales you need 
to do multiplication, division, square roots, logs, etc. 

Best of all, the new CIE Slide Rule comes with 
an Instruction Course of four AUIOPROCRAMMEO*lessons. 

It includes hundreds of illustrations, diagrams and 
practice problems. You'll learn ingenious short cuts 
...whip through exacting electronics problems 
quickly and accurately. This course alone is worth 
far more than the price of the entire package! 

Electronics Slide Rule, Instruction Course, and 
handsome, top -grain leather carrying case ... a 

$50 value for less than $25. Send coupon for FREE 
illustrated booklet and FREE heavy vinyl Pocket 
Electronics Data Guide. Cleveland Institute of 
Electronics, 1776 E. 17th St., Dept. PE -141, Cleve- 
land, Ohio 44114. TRADEMARK 

electronics 

®! 
f-1 

Front 

Back 

r 
GET BOTH FREE! 

L. 

February, 1968 

Send 
coupon 
today-4 

Cleveland Institute of Electronics 
1776 E. 17th St., Dept. PE -141, Cleveland, Ohio 44114 

Please send FREE Illustrated Booklet describing your Electronics Slide Rule 
and Instruction Course. 
SPECIAL BONUS! Mail coupon promptly ... get FREE Pocket Electronics 
Data Guide too! 

Name 
(PLEASE PRINT) 

Address County 

City State Zip - 
A leader in Electronics Training ... since 1934. 

CIRCLE NO. 11 ON READER SERVICE PAGE 

1 

9 
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LETTERS (Continued from page 8) 

project may entail orders to several mail 
order houses for as much as $20 or $30 worth 
of components and ten or so different items. 
When I receive my orders, I find that only 
about half of the parts are there. Almost in- 
variably, I receive parts I have not ordered, 
or I do not get parts I have ordered because 
of a backlog or unavailability. 

Of course, since the entire order isn't filled 
at once and packed economically, I get stuck 
for additional postage when and if the stuff 
is sent. It sometimes takes months to ac- 
cumulate the components for a project. I 

IIUmMmom 

don't know what annoys me more: the er- 
rors, or the fact that the mail order houses 
don't have the products they advertise. 

I was under the impression that the elec- 
tronics industry in general was encouraging 

the experimenter, but it doesn't seem so. Am 
I the only person having this kind of trouble, 
or are there others? 

ROY V. CHILOS 
San Francisco, Calif. 

You are not alone. Perhaps there are valid 
reasons for such mix -ups (111(1 partial orders, 
but it seems to tar that the situation could be 
rectified easily enough. The most obvious 
reason for foul -ups would appear to be the 
large volume of orders mail order houses 
must fill. Mistakes are inevitable, but they 
could be minimi_e[l if inspectors were used 
to doublecheck filled orders for errors. 

As for out -of -stock or out -of- production 
parts, the mail order houses cannot possibly 
list each item as it assumes either status. An 
answer -at least partially -to this problem 
would be a check box on the order form, by 
means of which you could tell the person fill- 
ing your order whether or not you Irish to 
accept a partial shipment. It is possible. also, 
that many errors can be eliminated if you 
double -check the catalog part numbers you 
list before sending in your order. 

DON'T KNOCK AMATEUR RADIO 

I nearly choked on my lunch when I read 
Herb Brier's "Amateur Radio" column en- 
titled "How To Service Your Own Equip- 
ment" (December, 1965). Imagine an article 
in an electronics magazine-under the head - 

(Continued on page 14) 

Popular Science 
Top-Rates 

Stereo 
Tuner Kit 

(THERE'S A SOUND REASON.) 
Popular Science magazine's reviewer said, "I rate the LT- 112 -B as one of the finest FM 
tuners available - in or out of kit form." All of this fabulous tuner's critical circuitry 
comes pre -wired, pre -tested, and pre- aligned ... and the full -size, full -color instruction 
manual makes the rest simple. In just eight hours, you'll have it completed. Again, in the 
reviewer's words: "Stereo performance is superb, and the set's sensitivity will cope with 
the deepest fringe area reception conditions ... drift is non- .Scott _ where innovation tsa trmlir, 
existent." See your Scott dealer and review the new LT- 112B -1 
for yourself. Only $199.95. rcopyrignt 1967. H.H. Scott. Inc SCOTT® 

H.H. Scott, Inc., Dept. 520 -02, Maynard, Mass. , Export: Scott International, Maynard, Mass. 01754 
lU CIRCLE NO. 31 ON READER SERVICE PAGE POPULAR ELECTRONICS 
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DOES YOUR CB RADIO HAVE A BUILT-1N "TACHOMETER "? 

CB -24 "REACTER Ili" $Í9995 

New 23 channel CB -24 from Hallicrafters with 
exclusive Dual Noise Suppression takes the 
"Needle Swinging Noise" out of mobile radio. 

"S" meters in mobile radios need no longer 
swing back and forth with engine RPM. Com- 
munications range need no longer be stifled 
because the mobile receiver cannot hear the 
base. The superb, new Hallicrafters' CB -24 
"Reacter Ill" citizens band radio ushers in a 

new state -of- the -art for suppression of wide - 
band noise. 
Remarkable Dual Noise Suppression circuits 
in the " Reacter Ill" reduce both radiated and 
conducted noise to previously unattainable 
lows. Heart of the exclusive conducted noise 
filter is a 0Hz(DC) to 100MHz torroid that 
virtually eliminates all forms of ignition, regu- 
lator, generator, or alternator interference that 
is normally carried to the radio by the vehicle 
electrical system. Radiated interference is 
literally chopped from the signal by an ad- 
vanced series limiting noise suppressor de- 
vised by Hallicrafters, the people who invented 
noise limiting in 1939. 
Every detail of the CB -24, from the functional 
beauty of its professional styling to the costly 
ceramic filters, foretells of timeless endur- 
ance. If you are ready to buy a 23- channel 
radio, choose thoughtfully. Choose the brand 
backed by more communications experience 
than all others combined. Hallicrafters. 

Export: International Dept., 
Canada, Gould Sales Co. 

February, 1968 

SPECIFICATIONS 
25% smaller than all other leading radios. Has 
all 23 channels (ready to operate); dual -con- 
version receiver, costly ceramic filters for 
extra -quiet operation; increased transmitter 
range through an advanced "Expander" 
modulation system; illuminated channel 
selector; meter for checking signal strength 
and output. Built -in circuitry permits use as 
a public address system. 

Sensitivity: 0.4 microvolt typical for 10 db 
S/N ratio. 

Audio Power Output: 3.5 watts. 
Semiconductor Complement: all solid 

state -21 transistors. 8 diodes, 4 ther- 
mistors. 

Modulation: high level push -pull, Class B, 
limited to 100% with wave shaping. 

RF Power Output: 3.5 watts typical. 
Power Supply: 13.8 V DC. (AC supply 

optional accessory). 
Dimensions: 23/,6" x 6" x 8" HWD. 
Weight: 5'/, lbs. 

the new ideas 
in communications 
are born at ... 

liall rícrafters 
600 Hicks Road, 
Rolling Meadows, Illinois 60008 U.S.A. 

A SUBSIDIARY OF NORTHROP CORPORATION 
CIRCLE NO. 19 ON READER SERVICE PAGE 
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8 NEW KIT IDEAS FROM HEATH ... 

Complete System 
Transmitter. 4 servos, 

2 rechargeable batteries, 
all cables & connectors, 

TI"`"' r'X X T. .' 

$219.95 ¡ 
41100, 

17,61, 

NEW! For Radio - Control Modelers ... The Heathkit 
Version Of The Famous Kraft 5- Channel Digital Pro- 
portional System With Revolutionary Variable Capacitor 
Servos ... Save Over $200! 
Time proven circuitry, rugged and reliable, in easy -to -build kit form that saves you over $200. 
That's the new Heathkit R/C Proportional System. Use it to control planes, boats, cars. 
Transmitter: 12 silicon transistor, 10 diode fixed frame rate pulsed circuit on fiberglass board 
with 9.6v., 500 mah rechargeable battery plus built -in battery charger and meter, operates up 
to 5 hrs. per charge; 54" telescoping antenna; 0.8 watt input, 0.4 watt output for long range 
command; 4 channels with trim adjustments, 5th channel is thumb -type control, right stick 
controls elevator and ailerons, left stick controls rudder and throttle, 5th channel for retractable 
gear, etc.; factory assembled RF section, specify frequency: 26.995, 27.045, 27.145, or 27.195 
MHz. 

Receiver: highly sensitive reception, virtually immune to noise or temperature variations; 
11 transistors, 5 SCS devices, 7 diodes on 2 fiberglass boards powered by 4.8v., 500 mah recharge- 
able battery; specify frequency: 26.995, 27.0451 27.145, or 27.195 MHz; measures just 2'' /e" H. 
x 2(? W. x 11/2" D.; weighs only 5 oz. 

Servo Mechanisms: scaled variable capacitor feedback eliminates failure due to dirty contacts, 
vibration, worn wire elements improve resolution; three outputs: two linear shafts travel %" in 
opposite directions simultaneously, one rotary wheel travels over 100 °; 3.5 lb. thrust, 9 transistor 
circuit on fiberglass board; nylon gears, shafts, case; all cables, connectors, grommets included; 
measures just 17(6" H. x t ¡fi" W. x 2 °Ifi" L.; weighs only 2.5 oz. 
System Kit GD -47, transmitter, receiver, 4 servos, 2 rechargeable batteries, all cables 
& connectors (specify frequency)...5 lbs., no money dn., $21 mo...Save $12.45 
with system $219.95 
Kit GDA -47 -1, transmitter, battery, cable (specify frequency)...3 lbs., no money dn., 
S9 mo. $86.50 
Kit G DA-47-2, receiver only (specify frequency)... 3 lbs., no money dn., S5 mo $49.95 
GDA -47 -3, receiver rechargeable battery only, 1 lb 59.95 
Kit GDA -47 -4, one servo only, shipping wt. 1 lb. $21.50 

NEW Heathkit 5 MHz 3" 'Scope - Only $79.95 
Here is the wideband response, extra sensitivity and utility yòu need, all at low cost. The Heathkit 
10 -17 features vertical response of 5 Hz to 5 MHz; 30 my Peak -to -Peak sensitivity; vertical gain 
control with pull -out X50 attenuator; front panel I volt Peak -to -Peak reference voltage; hori- 
zontal sweep from internal generator, 60 Hz line, or external source; wide range automatic sync; 
plastic graticle with 4 major vertical divisions & 6 major horizontal; front mounted controls; 
completely nickel -alloy shielded 3" CRT; solid -state high & low voltage power supplies for 
115/230 VAC, 50 -60 Hz; Zener diode regulators minimize trace bounce from line voltage varia- 
tions; new professional Heath instrument styling with removable cabinet shells; beige & black 
color; just 91/2" H. x 51/2" W. x 141/2" L.; circuit board construction, shipping wt. 17 lbs. 

Kit 10 -17 

$79.95 

NEW Heath /Mitchell COLORVAL Darkroom Computer 
Now amateur and professional photographers alike can quickly produce beautiful color prints 
right in their own darkroom with no waste, no color cast, no guessing. The new factory assembled 
Colorval takes the work out of color printing, leaves the creativity to you. Colorval is easy to 
set up ... you "program" the scan filler pack for the type of film, paper, and equipment yon 
use ... we show you how. 

Unique Color Probe allows visual determination of ideal enlarger filter combination. Color 
Wheel and table shows what filter changes are needed. Exposure Probe scans shadows and high- 
lights; exposure scale on Computer indicates proper contrast for color and b/w printing. Get 
started in color the right way, quickly, easily. 

Assembled PMW -17, 6 lbs... no money dn., $13 mo. $125.00 

12 

NEW Low Cost Hi -Fi Speaker System $39.95 
Always a series outstanding in performance and value, and now this improved model 
has improved components yet costs no more than the original model. New polyester 
covered wood cabinet has durable, fade -free finish with walnut grain that resists abrasion, 
stains and heat. New 10 oz. ceramic magnet for 8" woofer. Compression -type exponential 
horn tweeter, 50-12,000 Hz response; 25 watt power rating. 27 lbs. 

Kit AS -37 

$39.95 

POPULAR ELECTRONICS 
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USE COUPON TO ORDER NOW! 

$349.95 
535 do.. 530 mo. 

NEW! VOX "Jaguar" 
Transistor Combo Organ By Heathkit 
Save Up To $150 on the world's most popular combo organ with this 
new Heathkit version. Features the most distinctive sound of any 
combo organ. Has a special bass output that gives a brilliant stereo bass 
effect when played through a separate or multi- channel amplifier, 4 
complete octaves, vibrato, percussive effects and reversible bass keys. 
Includes hand crafted orange and black cabinet, fully plated heavy -duty 
stand, expression pedal and waterproof carrying cover and case for 
stand. Requires a bass or combo amplifier like Heathkit TA -17 (op- 
posite page). 

Kit TO -68, 80 lbs.... $35 dn., $30 mo . $349.95 

NEW! Deluxe Solid -State Combo 
Amplifier & Speaker System... 

Choose Kit Or Factory Assembled 

Amplifier 
Kit TA -17 

$175 
$17 mo. 

(Assembled 
TAW -17 5275) 

Speaker System 
Kit TA -17.1 

$120 
$11 mo. 

(Assembled 
TAW -17 -1 $150) 

Spec 
Combination 

ial 
Offer 

Amplifier & Two 
Speaker Systems 

Save $20 
Kit TAS -17 -2 

$395 
540 dn. 
834 mo. 

(Assembled 
TAW -17 -2 5545) 

All the "big sound" fea ures every combo wants ... tremolo, built -in 
"fuzz", brightness, reve b, separate bass and treble boost and more. 
Delivers a shattering 120 watts EIA music power (240 watts peak 
power) through two TA -17 -I speakers ... or 90 watts through one 
TA -17 -I speaker. Features 3 independent input channels, each with 
two inputs. Handles lead or bass guitars, combo organ, accordion, 
singer's mike, or even a record changer. All front panel controls keep 
you in full command of all the action. 
Speaker system features two 12" woofers, special horn driver and 
matching black vinyl -covered wood cabinet with casters & handles 
for easy mobility. 

NEW! 
Lowest Cost Solid -State Stereo Receiver 
Features wide 18- 60,000 Hz response C. ±1 db at full 5 watts RIAS 
power per channel ... 14 watts music power ... inputs for phono and 
auxiliary ... automatic stereo indicator ... outputs for 4 thru 16 ohm 
speakers ... adjustable phase for best stereo ... flywheel tuning ... and 
compact 9Y" D. x 27s" H. x 11'A" W. size. 12 lbs. Optional factory 
assembled cabinets (walnut $7.95, beige metal $3.50). 

Kit AR -17, (less cab.) 12 lbs.... no money dn., S8 mo.. $72.95 
Kit AR -27, 7 -Watt FM Mono Only Receiver (less cab.) 
9 lbs.... no money dn., S5 mo $49.95 

Kit AR -17 

$72.95 
(less cabinet) 

s8 mo. 

NEW 
FREE 1968 
CATALOG! 

Now with more kits, more color. 
Fully describes these along with 
over 300 kits for stereo /hi -fi, 
color TV, electronic organs, elec- 
tric guitar 8 amplifier, amateur 
radio, marine, educational. CB. 
home 8 hobby. Mail coupon or 
write Heath Company, Benton 
Harbor. Michigan 49022. 

Kit IM -17 

$19.95 

NEW! 
Solid -State 
Portable 
Volt- Ohm -Meter 

So Handy, So Low Cost we call it "every man's" meter. Just right for 
homeowners, hobbyists, boatowners, CBer's, hams ...it's even sophis- 
ticated enough for radio & TV servicing! Features 12 ranges ... 4 AC & 
4 DC volt ranges, 4 ohm ranges: 11 megohm input on DC, 1 megohm 
input of AC; 41/2" 200 uA meter; battery power; rugged polypropylene 
case and more. Easy 3 or 4 hour kit assembly. Ideal gift for any man! 
4 lbs. 

rHEATH COMPANY, Dept. 10-2 
Benton Harbor, Michigan 49022 
In Canada, Daystrom Ltd. 

J Enclosed is $ including shipping. 

Please send model (s) 

i] Please send FREE Heathkit Catalog. 

Please send Credit Application. 

Name 

1 

Address 

City State Zip 
Prices 8 specifications subject to change without notice. CL-317 

CIRCLE NO. 20 ON READER SERVICE PAGE 
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LETTERS (Continued from page 10) 

ing of Amateur Radio -telling so- called hams 
how to fix their transmitters! This is akin 
to an article in a plumber's journal that tells 
how to unjam an adjustable wrench. When 
articles like Mr. Brier's appear in your maga- 
zine, it's time for Yank hams to re- examine 
what their licenses stand for. There are, I 
believe, roughly 250,000 American W and K 
call- signs. How many of those who hold 
them are really worthy of them, based on 
CW and technical competency? 

ROBERT RONAI, VK2ZRZ 
St. James N.S.W., Australia 

In your answer to Don Chester's letter 
( "Letters From Our Readers," October, 1966) 
you stated that many hams want to get on 
the air as expeditiously as possible. How 
can you say that? The fact that prospective 
hams take the time and effort to learn code 
and electronics theory means that they are 
serious about this amateur radio business - 
and are not looking for an "expeditious" way 
out. Anyone who doesn't want to work for 
his license can take advantage of the 27 MHz 
band the FCC has set aside. 

So don't knock amateur radio. 
JOHN Bin', WB2QLG 

Cherry Hill, N.J. 

Bob, a lot of electronics enthusiasts who 
are studying for their ham tickets read 

POPULAR ELECTRONICS to see what's going on 
and pick up a few pointers. There are also 
many newly ticketed hams who have had no 
trouble with their store- bought equipment, 
and therefore no servicing experience. These 
are the people Mr. Brier's article -was aimed 
at. John, you'll have to admit that many peo- 
ple in this modern age just don't have the 
time that they would like to devote to a given 
job. "Expediency" in our answer to Don was 
not meant in any way to knock amateur 
radio. It merely served to point out that 
there are other means of putting an ama- 
teur station together than the build -it -from- 
ground-up technique. 

IC SUPPLIER WANTED 

The TAA103 IC (Project #4) in "Linear IC 
Applications" (December, 1967) is just what I 
need. However, you didn't list a distributor 
for this subminiature audio amplifier. Could 
you please tell me where I can buy it. Also, if 
the TAA103 is smaller than the head of a 
2r56 screw, how do you make connections to 
it? 

DAVID A. DEWEY 
Orinda, Calif. 

The TAA103 integrated circuit is available 
from Newark Electronics Corp., 500 North 
Pulaski Rd., Chicago, Ill. 60624. If you have 
a franchised Amperex dealer near you, you 
might try there; since the TAA103 is a new 

(Continued on page 111) 

HEY CB'erl 
You're using only half your channel 
... the noisy half! 

avantk 
research & development, inc. 

45 W. FULLERTON AVENUE 

ADDISON, ILLINOIS 60101 

See the amazing Avanti PDL 
antenna at your favorite CB 
dealer -or write direct for in- 
formation. 

14 
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î 
WHY NOT SWITCH TO FUL COMMUNICATION POWER 

avantl ANTENNA 
When using only vertical signal polarity, your communication potential is 
limited to half a channel -the noisy half. With a "flick of a switch ", the 
Avanti PDL antenna spreads the CB channel to full communication power. By 
utilizing horizontal as well as vertical signal polarity to transmit or receive 
-you get out of the "Hash" and into clear, interference -free communica- 
tion. The PDL's excellent signal directivity also concentrates power for max- 
imum strength and distance. It's performance that counts in CB antennas 
and the Avanti PDL out performs them all. 

CIRCLE NO. 6 ON READER SERVICE PAGE 
POPULAR ELECTRONICS 
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READER 
SERVICE PAGE 

free information Service: 
Here's an easy and convenient way for you to get additional information about 
products advertised or mentioned editorially (if it has a "Reader Service 
Number ") in this issue. Just follow the directions below... and the material 
will be sent to you promptly and free of charge. 

1 Print or type your na ne and address on the 
lines indicated. Circle the number(s) on 

the coupon below that corresponds to the key 
number(s) at the bottom of the advertisement or 
editorial mention(s) that interest you. (Key num- 
bers for advertised products also appear in the 
Advertisers' Index.) 

2 Cut out the coupon and mail it to the 
address indicated below. 

3 This address is for our product "Free 
Information Service" only. Editorial in- 

quiries should. be directed to POPULAR ELEC- 
TRONICS, One Park Avenue, New York 10016; 
circulation inquiries to Portland Place, Boulder, 
Colorado 80302. 

POPULAR 
ELECTRONICS 

VOID AFTER MARCH 31, 1968 

P.O. BOX 8391 
PHILADELPHIA, PA. 19101 

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

21 22 23 24 25 26 27 28 29 30 31 32 33 34 

41 42 43 44 45 46 47 48 49 50 51 52 53 54 

61 62 63 64 65 66 67 68 69 70 71 72 73 74 

81 82 83 84 85 86 87 88 89 90 91 92 93 94 
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35 36 
55 56 
75 76 

95 96 97 98 99 100 
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NAME (Print clearly) 

ADDRESS 

CITY STATE ZIP CODE 
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HE«CAT ON A 

hOT TiN ROOF. 
New, base loaded mobile 
CB antenna: 

Any -hole "Claw" mount makes for 
fast, strong, sure mounting with 
any hole, 3/e" to 3/4" 

New -low profile design for looks as 
sleek as your car. 

Etched -copper loading coil for 
the most powerful signal under 
the sun. 

17 -7 PH stainless steel whip is 
the finest money can buy. 

See the best distributor under the 
sun to find out how to get a Hellcat 
on your roof. 

Hy -Gain Electronics Corporation, N. E. 
Highway 6 at Stevens Creek, Lincoln, 
Nebraska, 68501. Dept. BA -2 

THE 4 
HE [AT 1 

from 

Hy -Gain 

16 
CIRCLE NO. 21 ON READER SERVICE PAGE 

library "cs 

ABC'S OF HI -FI AND STEREO, 
Second Edition 

by Hans Fantel 

This book can be a valuable aid in selecting, 
using, and maintaining hi -fl and stereo equip- 
ment. It discusses the nature of sound and 
the meaning of "hi -fi," then tells how to set 
up a hi -fi system and how to get the most out 
of it. The reader is told what to look for in 
virtually every type of device used in modern 
hi -fi systems, and information on the most 
up -to -date systems and components available 
is also presented -all in straight- from -the- 
shoulder, non -technical language. 
Published by Howard W. Sams cE Co., Inc., 
4.100 West 62 St., Indianapolis, Ind. 46206. Soft 
cover. 112 pages. $2.25. 

ELECTRONIC COMMUNICATION, 
Second Edition 

by Robert L. Shrader 

Written for anyone with an electronics back- 
ground who desires an FCC license, either 
commercial or amateur, via home study, this 
second edition has been brought up to date to 
reflect the latest in electronic communication 
techniques and the latest in FCC license ques- 
tions. General coverage of communication 
electronics is also provided for pre -enginering 
students down to the high -school level. The 
book is divided into 34 chapters, with each 
one covering a different element of communi- 
cation electronics. Every chapter includes 
practice problems, with solutions. 
Published by McGraw -Hill Book Co., 330 West 
42 St., New York, N.Y. 10036. Hard cover. 682 
pages. $9.50. 

HOW TO USE SIGNAL GENERATORS IN 
COLOR TV SERVICING 

by John D. Lenk 

The author of this book assumes that the 
reader is familiar with color TV fundamen- 
tals and basic troubleshooting techniques. 
Yet the book ranks among the clearest writ- 
ten and easiest to use and understand of all 
the troubleshooting guides available for color 
TV servicing. The first half of the book con- 
tains a lucid discussion of keyed and unkeyed 
rainbow and NTSC generator theory, and the 
second half tells you how to use these gener- 
ators. 
Published by John F. Rider Publisher, Inc., 
116 West 14 St., New York, N.Y. 10011. Soft 
cover. 97 pages. $3.25. 

POPULAR ELECTRONICS 
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Now... in every 
price range, 
every 
tracking force 
range 
from $67.50 to $25.00... 
from 3/ grams to 5 grams 

With the introduction of our extremely low cost new M32E elliptical 
stylus cartridge ($25.00 net, 21/2 to 5 gms. tracking, 20 to 17,500 Hz), 
and M31E elliptical stylus cartridge ($27.50 net, 1 to 2 gms. tracking, 
20 to 18,000 Hz) , you can now get Shure quality in the broadest possible 

spectrum of prices and specifications. Given our "druthers ", we would 

prefer you bought the Shure V -15 Type II Super Trackability cartridge 
at $67.50. We feel it's the world's finest cartridge, and independent critics 
the world over agree with us. However, if your equipment or your 
exchequer dictates another cartridge, be assured that Shure makes a really 

complete line of best -in- their -price -class cartridges. Note for instance, the 
impressive line -up of elliptical styli cartridges below. Detailed literature 
on the complete Shure group with the reason for each is available at no 

cost: Shure Brothers, Inc., 222 Hartrey Ave., Evanston, Illinois, 60204. 

V -15 TYPE It M75E M55E M44E M31E M32E 

$67.50 $39.50 $35.50 $34.50 $27.50 $25.00 

?á to 11 gms. to 11/2 gms. ?S to 144 gms. 11/4 to 4 gms. 1 to 2 gms. 21/2 to 5 gms. 

CIRCLE NO. 33 ON READER SERVICE PAGE 
February, 1968 17 
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SOMEONE SHOULD DEVELOP AN EASY WAY 

TO LEARN ELECTRONICS AT HOME 

RCA INSTITUTES DID! 

Here is a whole new approach to learning 
electronics at home! RCA Institutes, 
one of the nations' largest schools devoted 
to electronics, has developed a faster, 
easier way for you to gain the skills and 
the knowledge you need for the career 
of your choice. Here for the first time, is a 

student-proved, scientifically designed way 
to learn. If you have had any doubts in 

the past about home training in electronics 
-if you have hesitated because you thought 
you might not be able to keep up -or that 
electronics was too complicated to learn - 
here is your answer! Read how 

RCA Institutes has revolutionized 
its entire home training ideas! 

18 

.w 

POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


NEW CAREER PROGRAMS 

BEGIN WITH "AUTOTEXT" INSTRUCTION METHOD! 

Start to learn the field of your choice immediately! 

No previous training or experience in electronics needed! 

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

signed to get you into that career in the 
fastest, easiest possible way! 

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

CHOOSE A CAREER PROGRAM NOW 

Your next stop may be the job of your 
choice. Each one of these RCA Institutes 
Career Programs is a complete unit. It 
contains the know -how you need to step 
into a profitable career. Here are the 
names of the programs and the kinds of 
jobs they train you for. Which one is 
for you? 
Television Servicing. Prepares you for a 
career as a TV Technician /Serviceman; 
Master Antenna Systems Technician; TV 
Laboratory Technician; Educational TV 

Technician. 
FCC License Preparation. For those who 
want to become TV Station Engineers, 
Communications Laboratory Techni- 
cians, or Field Engineers. 
Automation Electronics. Gets you ready 
to be an Automation Electronics Tech- 
nician; Manufacturer's Representative; 
Industrial Electronics Technician. 
Automatic Controls. Prepares you to be 
an Automatic Controls Electronics Tech- 
nician; Industrial Laboratory Technician; 
Maintenance Technician; Field Engineer. 
Digital Techniques. For a career as a 

Digital Techniques Electronics Techni- 
cian; Industrial Electronics Technician; 
Industrial Laboratory Technician, 

February, 1968 

Telecommunications. For a job as TV Sta- 
tion Engineer. Mobile Communications 
Technician, Marine Radio Technician. 
Industrial Electronics. For jobs as In- 
dustrial Electronics Technicians; Field 
Engineers; Maintenance Technicians; In- 
dustrial Laboratory Technicians. 
Nuclear Instrumentation. For those who 
want careers as Nuclear Instrumentation 
Electronics Technicians; Industrial Lab- 
oratory Technicians; Industrial Electron- 
ics Technicians. 
Solid State Electronics. Become a spe 
cialist in the Semiconductor Field. 
Electronics Drafting. Junior Draftsman, 
Junior Technical Illustrator; Parts In- 
spector; Design Draftsman Trainee 
Chartist. 

SEPARATE COURSES 
In addition, in order to meet specific 
needs, RCA Institutes offers a wide va- 
riety of separate courses which may be 

taken independently of the Career Pro- 

grams, on all subjects from Electronics 
Fundamentals to Computer Program 
ming. Complete information will be sent 
with your other materials. 

LIBERAL TUITION PLAN 
RCA offers you a unique Liberal Tuition 
Plan -your most economical way to 
learn. You pay for lessons only as you 
order them. No long term contracts. If 
you wish to stop your training for any 
reason, you may do so and not owe one 
cent until you resume the course. 

VALUABLE EQUIPMENT 
You receive valuable equipment to keep 
and use on the job -and you never have 
to take apart one piece to build another. 
New - Programmed Electronics Bread- 
board. You now will receive a scien- 
tifically programmed electronic bread- 

ACCREDITED MEMBER 
National Home Study Council 

board with your study material, This 
breadboard provides limitless experi- 
mentation with basic electrical and elec- 
tronic circuits involving vacuum tubes 
and transistors and includes the con- 
struction of a working signal generator 
and superheterodyne AM Receiver. 

Bonus From RCA -Multimeter and 
Oscilloscope Kits. At no additional cost, 
you will receive with every RCA Institutes 
Career Program the instruments and kit 
material you need to build a multimeter 
and oscilloscope. The inclusion of both 
these kits is an RCA extra. 

CLASSROOM TRAINING 
ALSO AVAILABLE 
RCA Institutes maintains one of the larg- 
est schools of its kind in New York City 
where classroom and laboratory train- 
ing is available in day or evening ses- 
sions. You may be admitted without any 
previous technical training; preparatory 
courses are available if you haven't com- 
pleted high school. Coeducational class- 
es start four times a year. 

JOB PLACEMENT SERVICE, TOO! 

Companies like IBM, Bell Telephone 
Labs, GE, RCA, Xerox, Honeywell, Grum- 
man, Westinghouse, and major Radio 

and TV Networks have regularly em- 

played graduates through RCA Institutes' 
own placement service. 

SEND ATTACHED POSTAGE PAID CARD 

FOR COMPLETE INFORMATION, NO OB- 

LIGATION. 

ALL RCA INSTITUTES COURSES 

AVAILABLE UNDER NEW GI BILL. 

RCA INSTITUTES, Inc., Dept. ZPE -28 

A Service of Radia Corporation of America 
320 West 31st Street, New Torts, N.T. 10001 

The Most Trusted Name In Electronics 
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NEW 

PRODUCTS 

Additional information on products cov- 
ered in this section is available from the 
manufacturers. Each new product is 
identified by a code number. To obtain 
further details on any of them, simply 
fill in and mail the coupon on page 15 or 115. 

TWO -SPEED CARTRIDGE RECORDER 

In addition to performing all standard reel 
recording functions, Rheem Roberts' Model 
778X integrated cartridge and reel recorder 
is capable of recording stereo 8 -track cart- 
ridges from 
sound trans - y-- _ 
ferred from the 
reels, or from 
plugged -in ex- ternal audio 
sources. This 
model is be- 
lieved to be the 
only cartridge 
recorder on the 
market that in- 
corporates two 
speeds of stereo --41111r 
cartridge play, 
permitting a "fast forward" for rapid po- 
sition finding as well as a higher speed for 
better duplication. The 778X also has built -in 
cartridge erase. 

Circle No. 75 on Reader Service Page 15 or 115 

i40 A 1 

AUDIBLE CONTINUITY TESTER 

Ca1Comp Consumer Products has announced 
an audible continuity tester that tests deli- 
cate electronic circuits without danger to 
components, and can take the place of ex- 
pensive ohmmeters which require visual 
checking. It also can replace buzzers and 
bells which have higher voltage drain and 
possible inductive kickback. Continuity is in- 
dicated by clear tone and pitch changed with 
resistance (0 to 50 ohms). Open circuit volt- 
age (at probes) is 2.5 volts and short circuit 
current is 6 mA. The tester is powered by a 
9 -volt d.c. battery, and the probes have 30" 
leads. 
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5 -WATT WALKIE- TALKIE 

Switch -selectable crystal control on any six 
of twenty -three channels is featured in the 
5-watt "Dyna -Com 6" walkie- talkie available 
from Lafayette Radio. This unit also has in- 
tegrated circuits in the transmit, receive and 
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audio limiting stages, an automatic com- 
pressor range -boost circuit, pi- network an- 
tenna output, and battery condition/auto- 
matic relative r.f. indicator. A variable 
squelch control and a push -pull audio /modu- 
lator circuit are incorporated for better qual- 
ity speech transmission and reception. Sen- 
sitivity of the receiver section is better than 
1 V. The "Dyna Corn 6" is supplied with 
transmit and receive crystals for channel 10, 
a telescoping whip antenna, and a shoulder 
.trap. 
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CAPACITIVE- DISCHARGE IGNITION SYSTEM 

Gregg Electronics' "Mod- U -Mag" capacitive - 
discharge ignition system is said to out-per- 
form all other similar type systems now on 
the market. The solid -state unit is unaffected 
by heat or vibration, can be installed in five 
minutes, and can boost engine efficiency up 
to as much as 20%. 
An optional Light 
Pulsed Module re- 
places breaker 
points by optoelec- 
trie switching, ex- 
tending the opera- 
tional range of the 
engine to more 
than 20,000 r /min. 
With the "Mod- U -Mag," the need for ignition 
tune -ups is virtually eliminated, and gasoline 
mileage may be increased up to 20%. Systems 
are available for 6 -, 12 -, or 24 -volt positive or 
negative ground installation. 
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CARDIOID MICROPHONES 

Featured in Turner's Model 700 and 701 car - 
dioid microphones are an on /off switch and 
an internal foam pop and blast filter. The 
Model 700 offers a choice of high- or low -im- 
pedance output, and is recommended for 
night club and recording uses. The Model 701 
is a high- impedance -only public address and 
recording microphone, with a frequency re- 
sponse of 100 to 13,000 Hz and a -56 dB out- 
put signal level. Both microphones are mod- 
ern in design, finished in attractive satin 
chrome. 

Circle No. 79 on Reader Service Page 15 or 115 

TEST INSTRUMENTS 

Included in the new RCA line of test instru- 
ments is a transistor tester, voltmeter /ohm- 
meter, and audio generator. The Model WT- 
501A transistor tester can check virtually 
every type of transistor both in and out of 
circuit for d.c. beta from 1 to 1000, out -of- 
circuit collector -to-base leakage as low as 2 
pA, and out -of- circuit collector -to- emitter 
leakage from 20 pA to 1 ampere. The Model 
WV -500A solid -state "VoltOhmyst" has seven 
overlapping resistance ranges, eight over- 
lapping d.c. voltage ranges (including a spe- 
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the finest CB Base Station 
transceiver...first all solid state design 
with professional 2 way features! 

THE ADMIRAL ... The luxurious new 23 
channel CB base station transceiver from Squires- Sanders... features 
normally only found in professional two way communications equip- 
ment: highest power transmitter with Speech Compression match - 
ing +2 microphone with built in transistor pre -amplifier exclusive 
Space Spanner receiver with adjustable Pulse Eliminator dual 
antenna switch Hi /Lo sensitivity control Public Address function 

separate PA volume control sharp Delta Tuning receiver 
volume independent of power switch adjustable squelch ON- 
THE -AIR light illuminated S meter and channel readout digital 
panel clock earphone jack electronically regulated AC power 
supply rich olive homespun vinyl cabinet, natural teakwood panel, 
gold trim Made in U.S.A. - $329.95 

Squires Sanders 
See your distributor or write today for details. SQUIRES SANDERS, INC., Box A, Liberty Corner, N. J. 07938 
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PRODUCTS (Continued from page 22) 

cial 0.5 d.c.-volt range), and measures a.c. 
peak -to-peak and a.c. r.m.s. voltages; all 
measurements are made with a single wired - 
in probe (WG- 410A), but an optional slip -on 
high -voltage probe (WG -411A) can be used to 
make possible measurements up to 50,000 d.c. 
volts. The Model WA -504A all- transistor 
sine /square wave generator, whose fre- 
quency range is 20 to 200,000 Hz, provides a 
stable signal with an amplitude variation of 
less than ±1.5 dB, and sine wave harmonic 
distortion of less than 0.25 %. 
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"EXCLUSIVE" CB TRANSCEIVER 

Excellent reception of signals as weak as 
µV is claimed for the Squires -Sanders 

"Commodore," a 23- channel, crystal -con- 
trolled solid -state transceiver designed es- 
pecially for mobile communications. An 
exclusive "Pulse Eliminator" (pre -i.f. si- 
lencer) enables such signals to be heard 

clearly, and without distortion, in the pres- 
ence of extremely bad interference from 
engine ignition, electric motors, appliances, 
or fluorescent lights. There is only a 4 dB 
maximum rise in audio for r.f. input signals 
from 1.0 µV to 0.1 volt, a constancy made pos- 
sible by the Commodore's effective a.g.c. sys- 
tem. The full 5 -watt transmitter is 100% 
modulated. 
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COLOR TV KIT 

Designed primarily as a training aid, Con - 
ar's Model 600 color -TV receiver kit util- 
izes "modular" design, making it perhaps 
the easiest yet developed for the kit builder 

to complete. 
The set is a 
table - model 
unit with 180 - 
square - inches 
of picture area. 
Printed circuit 
boards are used 
throughout. 
The design in- 
corporates 21 
electron tubes, 

a solid -state UHF tuner, a noise -cancellation 
circuit, and 16 semiconductor diodes. Sepa- 
rate gun killer switches and a cross -hatch 
24 

generator are built -in for ease and conven- 
ience of maintenance. No special tools are 
needed to put the Model 600 together. 
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PRERECORDED PLAYBACK SYSTEM 

Pick -push -play. When you select a pre- 
recorded PlaytapeTM tape cartridge, and push 

it into the slot of 
the Model 1320 
Playtape Music 
MachineTM you 
can hear your fa- 
vorite artists or 
music- continu- 
ously. When you 
remove the cart- 
ridge, the ma- 
chine automati- 
cally turns itself 
off. Powered by 

four "D" cells, the portable tape unit can be 
carried anywhere as you listen to it. An 
adapter is available for plug -in use. 
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FET VOLT -OHM -MILLIAMMETER 

Latest entry in the TVM field is Sencore's 
Model FE14 portable solid -state volt -ohm- 
milliammeter. With 15- megohm input resist- 

ance on d.c., and 10- 
megohm input impedance 
on a.c., the FE14 accur- 
ately measures voltages 
with a minimum of cir- 
cuit loading and is con- 
stant on all ranges. Seven 
a.c. and d.c. voltage 
ranges are provided, 
from 1 to 1000 volts full 
scale (an optional high - 
voltage probe extends 
the d.c. measuring capa- 
bility), and five d.c. cur- 
rent ranges. There is no 
need to determine polar- 
ity in testing transistor 
circuits. Housed in a non- 

breakable vinyl -clad all -steel case, the unit 
operates on 9 -volt transistor radio batteries 
and a 1.5 -volt "C" cell. 
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DELUXE HEADSET 

According to Pioneer Electronics, its Model 
SE -30 hi -fi headset boasts a number of fea- 
tures never before incorporated in headsets. 
It comes in a black Scotch -grain box with 
satin lining in which it can be displayed and 
permanently stored. The head -band ear cush- 
ions are kid -soft and comfortably thick, 
washable and easily sanitized. Light in 
weight, the SE -30 is styled in black, white, 
and chrome, and provides an "outstanding" 
frequency response over the entire audio 
range. 
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TIE MOST SPECTACULAR SOUND EXHIBITION 
OF STEREO FIDELITY 
EVER AVAILABLE 
ON ONE DISC. 

Hi Fi /Stereo lit view STEREO 
DEMONSTRATION 
RECORD A stunning aeries of demonstadons, each designed 

to show off one or more aspects of musical sound 
and Its stereo reproduction. 

This record is the result of two years of intensive 
research in the sound libraries of several of the 
world's leading record companies. The Editors of 
HiFi /Stereo Review have selected and edited those 
excerpts that best demonstrate each of the many 
aspects of the stereo reproduction of music. The 
record offers you a greater variety of sound than 
has ever before been included on a single disc. 

AN ELECTRIFYING EXPERIENCE IN LISTENING 

The HiFi /Stereo Review Stereo Demonstration Rec- 
ord is a series of independent demonstrations, each 
designed to show off one or more aspects of musi- 
cal sound and its reproduction. Entirely music, the 
Record has been edited to provide self- sufficient 
capsule presentations of an enormous variety of 
music arranged in a contrasting and pleasing order. 
It includes all the basic musical and acoustical 
sounds that you hear when you listen to records, 
isolated and pointed up to give you a basis for 
future critical listening. 

WIDE RANGE OF DEMONSTRATIONS 
Techniques of Separation and Multiple Sound 

Sources Acoustic Depth The Ambiance of a 
Concert Hall Sharp Contrasts of Dynamics 
Crescendo and Diminuendo Very High and Very 
Low Pitched Musical Sounds Polyphony (two or 
more melodies going on at once) With Both Similar 
and Contrasting Instruments Tonal Qualities of 
Wind, String and Percussion Instruments Sounds 
of Ancient Instruments Sounds of Oriental Instru- 
ments Sound of the Singing Voice, Both Classi- 
cally Trained and Untrained Plus a Large Sam- 
pling of Finger Snapping, Hand Clapping, Foot 
Stamping and Other Musical and Percussive Sounds 

13 SUPERB SELECTIONS 
STRAUSS: Festive Prelude, Op. 61 (excerpt) Deutsche Grammophon 
Gesellschaft Scored for full symphony orchestra plus organ with 
prominence to the brass instruments. Remarkable for the impressive 
sense of depth it reproduces. 
DEBUSSY: Feue d'artifice (excerpt). Connoisseur Society Virtually 
the entire range of the. piano is used, including the full force of the 
bass notes. This is the sound of a piano in reverberant surroundings 
heard fairly close -up. 
BEETHOVEN: Wellington's Victory (Battle Symphony) (excerpt from 
the first movement) Westminster The recording emphasizes extreme 
directionality. It is a dramatic presentation engineered specifically for 
stereo reproduction. 
MASSAINO: Canons XXXV 6 16 (complete) DGG Archive Performed 
on old instruments, and recorded with techniques that combine direc- 
tionality with depth and ambiance, this band reproduces the sound 
of the music in its original environment, a large and reverberant 
cathedral. 
CORRETTE: Concerto Comique Op. B, No. 6, "Le Plaisir des Dames" 
(third movement) Connoisseur Society Recording demonstrates the 

sound and special layout of a small performing group ( harpsichorl, cello and 
flutes) in fairly resonant surroundings. 
KHAN: Raga Chandranandan (excerpt) Connoisseur Society This classical 
Indian music provides some of the most exciting musical experierces imagin- 
able. Directionality between vastly different instruments is the point here, as 
well as the sheer sound of the instruments themselves. 
RODRIGO: Concert -Serenade for Harp and Orchestra (excerpt frcm the first 
movement) Deutsche Grammophon Gesellschaft This excerpt provides a wealth 
of instrumental color behind a harp solo.. The music is clear, colorful, rather 
classical, and immensely entertaining. 
MANITAS DE PUTA: Gypsy Rhumba (complete) Connoisseur Sac ety The 
recording puts the listener in the center of a flamenco party by pre :isely trans. 
milting the- directionality, depth and ambiance of this completely impromptu 
recording session. 
MARCELLO: (arr. King): Psalm XVII "The Heaves are Telling" (complete) Con 
noisseur Society This arrangement of the brief Marcello Psalm is for brass, 
choir and organ, who answer one another antiphonally. 
PRAETORIUS: Terpsichore: La Bourrée XXXII (complete) DGG Archive A musical 
gem played by a raft of renaissance instruments including recorders, ¡iris, lutes, 
harpsichord, small kettle drums, chimes, bells, and triangle. 
BERG: Wozzeck (excerpt from Act III) Deutsche Grammophon Gesellschaft The 
acknowledged masterpieces of modern music incorporating the use of many un- 
usual and extraordinary musical devices, including dramatic crescendos for full 
orche tra. 
BARTOK: Sonata for two pianos and Percussion (excerpt from the first move. 
ment) Cambridge The work is a stunning exploration of percussive rounds used 
as the basic material of the composition. 
BEETHOVEN:, Wellington's Victory (Battle Victory) (excerpt from the last move. 
ment) Westminster A demonstration of one of stereo's greatest virtues, its 
unmatched ability to clarify separate contrapuntal voices being played by similar 
instruments. 

Advanced New Anti -static Vinyl 
Recorded with the cooperation of Deutsche Grammophon Gesell. 
schaft, Connoisseur Society, Westminster Recording Company 
and Cambridge Records Incorporated, the Stereo Demonstration 
Record is processed and pressed on a newly developed, improved 
vinyl. It is permanently anti- static, repels dust and dirt and pro. 
motes longer stylus wear. The use of this material is conducive to 
low surface noise and contributes to the production of full dy. 
namics and frequency range. The record continually looks new, 
sounds new and wears longer. 

FREE ENCLOSED WITH EACH ALBUM 
Packed with valuable facts to give you a better under- 
standing of the term "stereo high fidelity," including a 
discussion of the selections appearing on the record, plus 
a complete description of each selection performed and 
the purpose behind its demonstration. ' 12" STEREO RECORDING AVAILABLE IN 
YOUR CHOICE OF 331/3 RPM OR 45 RPM 
The 331/2 rpm is of the highest attainable quality at that 
speed. The higher speed of the 45 enables an even higher 
quality disc. 

February, 1968 

ORDER YOUR STEREO DEMONSTRATION RECORD TODAY 

Only $498 Postpaid 
Stereo Demonstration Record 
P. O. Box 3463 Church Street Station New York, N.Y. 10008 

Please send me Hifi /Stereo Review Stereo Demonstration Record Albums 
at $4.98 each, postpaid. My check (or money order) for $ 
is enclosed. 

Check One: Q 331/a rpm Q 45 rpm 

(outside U.S.A. please send $7.00 per album ordered.) New York State residents 
please add local sales tax. 

Print Name 

Address 
PE-28 

City State lip Code 

PAYMENT MUST BE ENCLOSED WITH ORDER 
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punchy 
galore 

Was it possible to put extra punch, extra power and extra performance into a 5 

watt CB mobile radio ... and sell it for only $99.95? B &K, creators of the famous 
Cobra CAM 88, thought so -and built the new Cobra7. The 5 channel Cobra 17 is 
solid state, all- the -way. Those who have heard it and tested it say it is a most 
remarkable achievement in miniaturization -in CB technology -in selectivity, sen- 
sitivity and 100% modulation. It's true; this one's got punch galore. We've proven 
it... now you can. At B &K Distributors. 

A DIVISION OF DYNASCAN 

1801 W. Belle Plaine, Chicago, Illinois 60613 

WHERE ELECTRONIC INNOVATION IS A WAY OF LIFE 

6 CIRCLE NO. 7 ON READER SERVICE PAGE POPULAR ELECTRONICS 
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BUILD A 

COVER STORY 

Liios-f4ps1 Counting Unit 
YOU CAN ASSEMBLE TRUE DIGITAL READOUT 

AT $12 PER DECADE 

BY DON LANCASTER 

FROM THE EDITOR 

This may well be the most important construction 
project to be published in POPULAR ELECTRONICS 
in 1968. The DCU ( "Decimal Counting Unit ") will 
open the door to a whole new era of project building. 
Because of its low cost, easy construction, and use 
of readily available components, Don Lancaster's 
DCU will encourage the development of unusual 
Science Fair projects, versatile test equipment, add- 
ing machines, computers, etc. The bottleneck of 
obtaining a low -cost readout has been broken. 

OLIVER P. FERRELL 

February, 1968 

DIRECT, unambiguous numerical read- 
out at low cost -the dream of most 

electronics experimenters, technicians, 
and engineers is now made possible by 
inexpensive integrated circuits and a few 
seldom -used circuit tricks. For just $12 
per decade total cost, you can have a 
complete, resettable decimal counter with 
a bright staggered -line 0 to 9 incandes- 
cent readout, good from one count per 
day to 10 MHz. 

You can cascade as many of these de- 
cades together as you need for almost 
any digital display. Using these decimal 
counters, POPULAR ELECTRONICS Will, in 
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01 

EVEN BUSS 

IC4 
MC7F SP 

TOP VIEW 

0000000 
16011 IC3 1110 MC724P 

Om 
VIEW 

I10 

RI R2 
33n 33n 

ICI 
MC790P 

TOP VIEW 

IC2 
MC790P 

TOP 
VIEW 

06VDC,300mA 
++ 

3.6VDC,I00mA Q 
+ RESET 

1+ 
GROUND COUNT 

0 
CARRY 

Fig. 1. In ICI and IC2, the rectangles represent flip -flops while in IC3 and IC4, the triangles 
with circles represent multiple input gates. Logic symbols replace complicated circuitry. 

future issues, show how you can make a 
digital voltmeter, digital stopwatch, digi- 
tal multimeter, and a universal frequency 
counter. 

You'll be able to create an adding ma- 
chine, a ballistic -velocity meter, or an 
event counter. And the list does not end 
there. Using this low -cost DCU, you can 
also make digital thermometers, elec- 

tronic clocks, engine tachometers, direct - 
reading CB crystal (or other frequency) 
crystal checkers, photographic shutter 
checkers and even a digital computer. 

The basic decimal counter, whose sche- 
matic is shown in Fig. 1, uses four IC's, 
six resistors, seven transistors, and 10 
incandescent bulbs. If desired, a complete 
decade kit is available (see Parts List). 
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PARTS LIST 

I1- 110 -6.3 -volt, 50 -mA pilot lamp and lens as- 
sembly (Southwest Technical Products #0 -6.3, 
or similar)* 

1C1,1C2- .l1C790P dual 11%7 flip -flop integrated 
circuit ** 

1C3- .11C724P quad two -input -gate integrated 
circuit** 

1C4- 31C715P dual three -input -gate integrated 
circuit** 

Q1,Q2- 2X4402 transistor ** 
Q3,Q4,Q5,Q6,Q7- 31PS2923 transistor ** 
R1,R2 -33 -ohm, 1 -watt resistor 
R3,R4- 470 -ohm, ;,_j-watt resistor 
R5,R6- 330 -ohm, ;.jwatt resistor 
1 -3" x 3h" PC board* 
:Visc.- Aluminum bracket -(sea Fig. 5); pop 

rivets (2); #24 wire jumpers (8); PC ter- 
minals (6); '3ía" -high instant transfer numer- 
als, black; solder, etc. 

*The following parts are available from South- 
west Technical Products Corp., 219 W. Rhap- 
sody, San Antonio. Texas 78216: etched and 
drilled PC board #148, $3.00; set of 10 lamps 
with plastic covers and spare bulb, $2.75; com- 
plete kit of all parts, $12.00, postpaid in U.S.A. 

* *Available from Allied Electronics, 100 N. 
Western Ave., Chicago, Ill. 60680. When order- 
ing IC's, specify as follows: 5E26 -(IC type num- 
ber) -MOT. Example: IC1,1C2 should be speci- 
fied as 5E_26- .11C790P -MOT. Prices are: 
MC790P, $2 each; MC724P, $1.08 each; 
MC715P, $1 each. Transistors 2,V4402 and 
MPS2923 are 82 and 43 cents each, respectively. 
Data sheets and distributor lists on all of the 
above are available from the manufacturer, Mo- 
torola Semiconductor, Box 955, Phoenix, Arizona 
85001. 

Fig. 2. Because of the complex 
wiring involved, it is almost 
mandatory that a printed cir- 
cuit board, such as the one 
shown here actual size, be used. 
An etched and drilled board is 

available (see the Parts List). 

February, 1968 

Construction. An actual -size printea 
circuit board appears in Fig. 2, while 
Fig. 3 shows how the board is drilled, 
and also indicates the positions for in- 
serting the eight jumpers required. These 
jumpers are made from #24 solid wire 
and are added on the component side of 
the board. 

When mounting the components (as 
shown in Fig. 4 ) , be sure to observe the 
polarities for all semiconductors- making 
doubly sure that the IC's are mounted as 
indicated. Particularly note that the code 
notch and dot of ICI and IC2 point in the 
opposite direction from those of 103 and 
IC4 ; this orientation is critical. Use a 
low- wattage soldering iron and fine sol- 
der to make all connections. 

The readout lamp display bracket is 
cut and bent out of 'fps" aluminum fol- 
lowing the layout in Fig. 5. Two pop riv- 
ets secure the lamp bracket to the board. 
The indicator lamps press -fit into the 
holes in the bracket, through the front, 
and are secured by the wedging action of 
the plastic lens caps. Each pair of bulb 
leads is soldered to the respective PC 
board terminals. Bulb marking ( 

through 9) is done with airs" black in- 
stant transfer numerals, which are ap- 
plied to the plastic lens cap, then coated 
with a clear acrylic spray. 
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HOW IT WORKS 
Where most divide -by -ten circuits use 1 rela- 

tively complex, multi- tradsistor arrangement of 
decoder gates and readout. drivers, the decimal 
counter described in this article first divides by 
two, and then by Jìve to produce a biquinary 
counter. Such an arrangement- is considerably 
simpler than the conventional decimal Counter in 
that it requires three.less transistors and seven 
less decoding gates to produce the same results. 

The input pulse train 3s fed to a divide -by =two 
counter -(part Of ICI), a conventional flip -fop 
which changes state with each pulse input. One 
state of the input divided -by -two counter will 
indicate an odd number input while the other 
state will indicate an even number. The odd -even 
signal is processed by a section of IC4 and used 
to switch transistors el and Q2 so that on even 
numbers the "Even Bus" will be supplied with 
power, and ou the odd numbers the "Odd Bus" 
is powered. The schematic of the complete deci- 
mal counter shows how the indicating bulbs are 
connected in pairs to the odd and even buses. 
Each pair of bulbs is connected to ground 
through a transistor switch (Q3 through Q7) 
which is open when not energized, and closed 
when energized. 

After division by two, the input pulses are fed 
to the divide -by -five counter, consisting of the 
remaining part of ICI and all of IC2. This 
counter decides whether the input signal is 0 or 
1, 2 or 3, 4 or 5, 6 or 7, 8 or 9 -and its selected 
output signals are processed by decoder 1C3 and 
the remainder of IC4. The output signal from the 

- COUNT 
INPUT 

01, 

GATE 
I /2IC4 

;2 
COUNTER 

1 /2ICI 

I 

decoder will energize the appropriate transistor 
switch, effectively closing it and allowing cur- 
rent to flow from the selected odd or even bus. . 

through one bulb and through the transistor 
switch to ground, illuminating the pertinent bulb. 

For example, assume the count has reached the 
number 7. The divide -by -two counter has de- - 

termined that it is an odd number and has ener- 
gized the odd bus. The divide -by -five counter 
decoder has determined that this pulse is either 
6-or 7, and energized transistor QO. Under those 
conditions, bulb 7 is the only bulb illuminated. 

In actual practice, all the bulbs will glow very 
dimly, even when not energized, due to "sneak" 
paths of series cambinations of "off' bulbs. 
Balancing resistors RI and R2 are used to aver- 
age the brilliance of each "off" bulb to produce 
a uniform, barely visible, background glow. 

On each tenth input pulse, the divide -by -ten 
characteristic of the decimal counter circuit 
causes it to cycle to -0 indication while simul- 
taneously providing one output pulse which is 
used to start the count on another counter. As- 
sume that two decimal counters are connected in 
cascade and the count is 9. The first declinal 
counter (indicating "one's ") displays a 9, while 
the second decimal counter (indicating "ten's ") 
displays a O. When the count reaches 10. the 
"one's" counter cycles to its 0 indication, while 
the "ten's" counter receives one pulse to display 
a 1. The overall illuminated readout is then 10. 
Still another decimal. counter can be connected to 
the "ten's" counter "Carry" output to provide a 
"hundred's" column. which will start indicating 
when the total count exceeds 99. And so on. 

Although what appear to be six mechanical switches 
are shown here, actually they represent high -speed 
transistor switches that are driven by the electronic cir- 
cuits shown connected to them by the six dashed lines. 

ODD BUS 

IEVEN BUS 

DECODER 
IC 3,1/21C4 

á5 
COUNTER 

1/ 2IC I, IC 2 

RESET 
INPUT° 

30 

J 

RI R2 

NOTE: 
ALL SWITCHES ARE ELECTRONIC 
RI B R2 ARE BALANCING RESISTORS 

CARRY 
OUTPUT 
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I /8° HOLES (2) TO 
MATCH BRACKET 

#-60 DRILL (24) 
(INCLUDES RI a R2) 

4-67 DRILL 
(101) 

1/B DRILL 
121 

#24 WIRE JUMPERS ON 
COMPONENT SIDE (B) 
POSITION EXACTLY AS SHOWN 

1.1/16"DRILL . SET PC TERMINALS 
(6) ON COMPONENT SIDE 

3" 

3 -1/4" 

Fig. 3. Drilling details for the board. Don't for- 
get to include the eight insulated wire jumpers. 

03 R6 

04 R. 

05 

++ 

RESET GND 

COUNT 

CARRY 

02 R5 
IC4 

01 
ICI R2 

06 

IC3 R3 

IC2 RI 

07 

The PC board with all of the components installed. 

Power Supply. There are three power 
supply connections to be made to the 
decimal counter: "+ +" requires 5.5 to 
7.5 volts at 300 mA; "+" requires 3.6 
volts at 100 mA (with less than 0.7 -volt 
peak -to -peak ripple), while "GND" is the 
common supply return. The power sup- 
ply shown in Fig. 6 will power up to 
three decimal counters. 

In constructing the power supply, don't 
skimp on the value of C2 or the resultant 

9 /32 "DRILI (10) 

Oí0000 00000 
LIP O 

I /8"DRILL (2) 
2 5/8" 
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++ 
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GROUND 

COUNT 

ARRT 

01,02 

0 0 0 
E B C 

03-07 o 
o 

C 

B 

E 

BULB O 

BULB I 

BULB 2 

BULB 3 

BULB 4 

BULB 5 

BULB 6 

BULB 7 

BULB 8 

BULB 9 

Fig. 4. Placement of the components on the board. 
Note that all IC's are notch- and dot -identified. 

a.c. ripple may be too great. All power 
supply leads must be of heavy -gauge 
wire. 

Operation. There are three signal con- 
nections to be made to the decimal count- 
er- "Count" input, "Reset" input, and 
"Carry" output. The "Count" input will 
advance the decade counter one count 
each time the input signal abruptly drops 
from +3 volts to ground. However, it is 
important that all input signals be prop- 
erly conditioned to insure that they are 
noise -free and drop abruptly once and 
only once per count cycle. Failure to do 
this will result in erratic counting. 

There are several ways to make a 
"bounceless" input signal. If you want to 
use an s.p.d.t. push button, use the set - 
reset conditioning flip -flop in Fig. 7 (a) . 

If you want to use an s.p.s.t. "make" 
contact, use the monostable circuit in 
Fig. 7 (b) . This conditioning is manda- 
tory for any mechanical contact. 

Clean sine or square waves from 100 
kHz to 10 MHz can be directly applied to 

PILOTS PRESS FIT 
IN PLACE;ARE HELD 
BY WEDGING ACTION 

OF BULB 

COMPONENT 
SIDE 

PRESS INSTANT 
TRANSFER NUMERALS 
IN PLACE; PROTECT 
WITH ACRYLIC SPRAY 

3 /64"CLEARACE FOR 
POP RIVET II ADJACENT DECADE 

Fig. 5. Drilling details for the lamp bracket are 
shown at the left. The bracket is secured to the 
printed board and bulbs inserted as shown above. 
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+6V 

++ 

ADD A THIRD SERIES DIODE 
WHEN TESTING A SINGLE MODULE 

i8,000NF 

02 
IN4001 

18,000E 
TIy° 

F 

Fig. 6. This recommended power supply will handle 
up to three decimal counter modules simultaneously. 

POWER SUPPLY PARTS LIST 
1S,00U -AF, 1V -Vnli electrolytic capaci- 

tor (Sprague 183Go10.1(' or similar) 
C3,C4 -0.1 -pF capacitor 
D1.D'- 1X4001 diode 
RECT-- 1 -ampere full-wave bridge rectifier as- 

sembly (Motorola .11D.I042 -1, or similar) Tl- Filamcat transformer: primary. 117 volts 
a.c.; secondary, 6.3 volts a.c.; 1! amperes 
(Allied Electronics 54 E 1410, or similar) 

Fig. 7. Pin 8 of the 0L914 is identified by a dot. 
The MC789P is identified by a notch and dot code. 

the decimal counter "Count" input with- 
out conditioning. Slower signals must be 
squared up using either the hex inverter 
squaring circuit in Fig. 7(c), or the 
Schmitt trigger of Fig. 7(d). Either of 
the latter two circuits work well with 3 
to 5 volts of peak -to -peak input signal. 
The Schmitt trigger can also be gated by 
holding its "Gate" input at ground when 
"Count" signals are to be passed, or at 
+3 volts or so when "Count" signals are 
not to be passed. 

The decimal counter "Reset" input is 
normally grounded. It will automatically 
return the counter to its "0" condition 
any time this input is connected to a +3 
volt source. The "Reset" push button 
need not be made "bounceless." 

The "Carry" output is used when two 
counters are cascaded by directly con- 
necting the "Carry" output of the first 
unit to the "Count" input of the second. 
The second counter will register "ten's," 
a third counter will register "hundred's," 
and so on. -®- 

+3.6V +3.6V 

N O. 

CONTACT 

. 

SPS7 
O O O 

©1r ~0 
© 

COUNT 4OUTPU7 
++ 

IOVF 

COUNT OúO 
0 

OUTPUT 

S. N.C.T. It ©© 
p L9I4 (FAIRCHILD) 

TOP VIEW 

(A) SET -RESET PUSHBUTTON CONDITIONING 

pL914 (FAIRCHILD) 
TOP VIEW 

(B) MONOSTABLE CONTACT CONDITIONING 

+36V 

INPUT JUMPERS 
AS SHOWN 

+3.6V 

INPUT 68011 

IK 

(Cl HEX 

m®®mm00 

$4$Y$I4 00 ©0 
- 

MCTB9P 
(MOTOROLA) 

TOP 

INVERTER INPUT 

©00 
OUTPU 

VIEW 

SQUARING CIRCUIT 

COUNT 
T 

IK 

00 
COUNT otir- OUTPUT 

IN9t4 

ATE 
O 
GROUND TO 471E PASS INPUT. 
+3V TO 
BLL 

V 
BLOCK INPUT - 

pL914 (FAIRCHILD) 
TOP VIEW 

(D) SCHMITT TRIGGER INPUT SQUARING CIRCUIT 
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"Tire Lease- Breaker" 
and "TÜe Drip" BY SAM BRESKEND 

A PAIR OF REAL NOISEMAKERS: ONE WILL DRIVE YOU OUT 

OF THE HOUSE: THE OTHER WILL DRIVE YOU OUT OF YOUR MIND 

T HERE ARE two types of especially 
disturbing sounds. One is the loud, 

raucous wail of the urban ambulance si- 
ren with its undulating -tone "whoop - 
whoop" screaming through the streets. 
This sound was specially selected to be 
distinctive and attention -getting. 

The second sound is the relatively gen- 
tle, low- pitched drip- drip -drip of a water 
faucet in the middle of the night. Al- 
though not acoustically overpowering like 

the siren, the insistent repetitious pattern 
can erode your sanity. Heralded in fic- 
tion as the "water torture," it will, in its 
gentle way, rub your nerves raw. 

The two circuits described in this ar- 
ticle are electronic simulations of both 
of these phenomena. The first, called 
"The Lease -Breaker," produces the loud 
wail of the ambulance siren, while the 
second, called "The Drip," imitates the 
"gentle" water torture. 
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= BI 
-22-I/2V RI 

2.2K 

I 

SI 

01 
DI 

IN68A 

R2 R3 
20K 

02 

T5, C C4 
100yF1 X I 005yF R4 

D2 
1511 

IN68A 

C5 
:5yF 

R5 R6 
IK 

D3 
IN68A 

SPKR 
40n 

C7 
.25yF 

"Lease- Breaker." When turned on, the 
"Lease- Breaker" starts up with a loud, 
low -pitched wail that sweeps upscale in 
frequency to a very high tone, then sud- 
denly drops back to the low tone before 
starting over again. Audio output from 
the built -in speaker is enough to disturb 
a whole apartment house, and when used 
at night (not recommended), it will 
arouse neighbors a full city block on each 
side. When used indiscriminately, it is 
guaranteed to get your lease, or nose (or 
both), broken. 

The basic circuit is shown in Fig. 1, 
while Fig. 2 is the author's prototype. 
The tone -generating oscillator (Q2) is 
a unijunction transistor (UJT) whose 
frequency -determining elements (capaci- 
tors C4 and C3) are introduced in the 
circuit in accordance with the operation 

Fig. I. A pair of unijunction trans'stor elax- 
ation oscillators originate the wail of the 
"Lease- Breaker." The two bipplar transistors 
form the audio amplifier portion of this circuit. 

"LEASE- BREAKER" PARTS LIST 
B1 -22'6 -volt battery CI- 0.05 -µF capacitor 
C2- 100 -µF electrolytic capacitor, any low -volt- 

age type 
C3- 0.1 -µF capacitor 
C4- 0.005 -12F capacitor 
C5.C6- 0.5 -12F capacitor 
C7- 0.25 -12F capacitor 
D1,D2,D3 -- 1X68.1 diode 
Q1.Q2- 2J'2646 unijunction transistor 
Q3- 2.172025 transistor 
Q4 -21307 power transistor 
R1 -2200 ohms 
R2- 20,000 ohms all % -watt 
R3,R5,R6 --1000 ohms ( resistors 
R4 -15 ohms 

ohms ' resistors 

switch 
SPKR-Any low -impedance type speaker 

Fig. 2. Author's "Lease- Breaker" is mounted in a 6" 
x 5" x 2" metal box with holes cut out for the speaker. 

34 POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


RI 
IMEG. 

C2 
IyF 

C3 
.25pF 

LOW 
z 

SPKR 

"DRIP" PARTS LIST 

B1 -1$ -volt dry cell 
C.1-5 -14F electrolytic capacitor, any low -voltage 

type 
C2- 0.1 -µF capacitor 
C3- 0.25 -µF capacitor 
D1 -1N34A diode 
L1- 100 -mH miniature inductor 
Q1- 2N2925 transistor 
R1- 1- mego/nn. / -watt resistor 
R2- 10,000 -olnu, /2-watt resistor 
SPKR.--Any low -impedance type speaker 

Fig. 3. The "Drip" has a low -level audio output, but 
its insistent chirp will annoy most sensitive people. 

of auxiliary UJT oscillator Ql. The 
output signal, a rapidly increasing fre- 
quency (until QI fires to return it to a 
low- frequency tone) is amplified by Q3 
and power transistor Q4. 

As there is no need to take special 
wiring precautions, the circuit can be ar- 
ranged as desired. The author elected to 
use perforated board construction, but 
any other method, even point -to -point 
wiring, will do the job just as well. The 
entire system, including battery and 
speaker can be mounted in a small metal 
enclosure. 

"Drip." Diametrically opposed to the 
loud, raucous "Lease- Breaker," the 
"Drip" produces a low -level once- per -sec- 
ond chirp that in itself is gentle -sounding. 
However, when listened to over a short 
period of time, it is enough to drive even 
the most patient of people to distraction. 

The circuit is shown in Fig. 3, and the 

Fig. 4. The author built his "Drip" on 
a 21/4" x 3/4" piece of perforated 
board. Because the unit requires 
only 100 µA to operate, a power 
switch is not used. The size of your 
"Drip" will depend only on the size 
of the components you install. The 
speaker used here is a low- imped- 
ance earphone, although any type 
of miniature speaker will suffice. 

February, 1968 

author's prototype in Fig. 4. This circuit 
is a Colpitts oscillator designed to 
"squegg," that is, periodically block itself 
into and out of oscillation. A low -im- 
pedance magnetic earphone is connected 
in series with the inductor of the fre- 
quency- determining circuit (Li) , and re- 
sponds to each current pulse that passes 
through the coil. 

Frequency of oscillation is determined 
by the Q1 base circuit time constant. Re- 
sistor R2, which determines the on 
time, can be varied to change the duty 
cycle. Because current consumption is 
only about 100 µA, the "Drip" will con- 
tinue to emit its highly irritating "bleep - 
bleep" for many months operating on a 
hearing -aid type battery. 

Once again, the construction method 
is left up to the builder, since there is 
no critical wiring involved. Although the 
author used perf -board construction, any 
other type will suffice. -LOH 
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NTS PuTsYUa WHERE M 
THE 1111111`c- _: IS 

...FAST! 
NTS Home -Study training is for men in a hurry to move 
up! NTS Electronics Courses are geared to the needs 
of the electronics industry. This is up -to -date training. 
As modern as tomorrow. 

Our close working relationship with electronics com- 
panies all over the country is the key. They tell us what 
you need to know to be a top -flight technician. They 

EXCLUSIVE! ONLY FROM NTS! ALL NEW KITS. 
For the first time! The greatest lineup of electronics 
kits ever offered to train you for the space-age. Only 
NTS has them. Designed for tomorrow... each has all 

keep us informed of new, exciting career opportunities. 
With this information, we constantly revise our courses 
to keep our home -study students one step ahead. In 
an industry that moves so rapidly, advancement comes 
quickly to the man with NTS training. 

Since 1905, NTS has been leading ambitious men to 
where the money is. Join them. 

.. MAKE IT FUN TO LEARN, EASIER TO EARN. 

the latest electronics advances built in. NTS trains you 
better. NTS makes it fun to learn, easier to earn more, 
TODAY. 

25" COLOR TV: Included in Color TV servicing courses 
...to prepare you for the big demand for qualified 
service technicians. This is where the big money is. 
More than 16 million homes will have color TV by 
the end of this year. You can cash in on the 
boom. You can take a giant step ahead with 
professional training from NTS. 

COMMUNICATIONS: Transceiver included in Communi- 
cations Courses. This modern equipment is an impor- 

tant element in communications. You get it, you 
build it. With it you easily prepare for the F.C.C. 

License Exam. You become a fully trained man 
in communications, where career opportunities 
are unlimited. 

ALL 

NEW KITS! 

ALL NEW 

COURSES! 
DESK -TOP COMPUTER: Professionally de- computer and integrated circuitry of the training 
signed exclusively for NTS. Included with your Indus- kits prepare you for a big career in this giant indus- 
trial and Computer Electronics Course. You can't get this try. These are the first kits offered by any school which 
computer kit, or anything like it, anywhere else. The special include actual integrated circuits. 
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LEARN MORE, EARN MORE -IN ELECTRONICS 
SIGNAL GENERATOR, VTVM, AND TUBE CHECKER 

INCLUDED WITH NTS ELECTRONICS COURSES. These 

are invaluable instruments for all kinds of Electronic 

and TV -radio servicing work. You learn to use them 

early in your training. Begin trouble- shooting work to 

earn money even before you've completed your course. 

Many of our students have more than paid for their NTS 

home -training this way -even before they graduated! 

With these professional instruments, you are well - 

equipped to go into a business of your own. They're all 

you need to pinpoint most of the trouble spots in TV, 

Radio, or other electronic components. You get them 

at no extra cost -as part of your NTS training. 

CLASSROOM TRAINING 

AT LOS ANGELES: 
You can take classroom 
training at Los Angeles in 
sunny Southern California. 
NTS occupies a city block 
with over a million dollars 
in facilities devoted exclu- 
sively to technical training. 
Check special box in coupon. 

HIGH SCHOOL AT HOME 

National offers ac- 
credited high 
school programs. 
Take only subjects 
you need. Study at 
your own pace. 
Everything includ- 
ed at one low tui- 
tion. Check special 
high school box in 
coupon for full in- 
formation and FREE 

catalog. 
NATIONAL SCHOOLS 

WORLDWIDE TRAINING SINCE 1905 

4000 So Figueroa St., Los Angeles, Calif. 90037 

9 

TRAINING 
PROGRAMS 

YOUR OWN BUSINESS 

The big jobs belong to the men who prepare for them. 

You can earn money -learn how to start a business of 

your own -with NTS home training. 

NTS starts you out right with the exclusive Project 

Method Career Kit. Contains everything you need to 

make your training easy. Keeps you organized. You 

learn faster. You move ahead that much sooner. 

You can get all the details on the many advantages of 

NTS Project Method home training. It's all in the NTS 

catalog, along with pictures and information on all the 

equipment and exciting kits you receive and keep. Tells 

you all you need to know to get started. 

MAIL REPLY CARD 

OR COUPON FOR 

NEW COLOR CATALOG 

& SAMPLE LESSON. 

THEY'RE FREE! 
We Have No Salesman: 
This Means Lower Tuition 
For You. 

Accredited Member National Home Study Council 

Accredited Member National Association of Trade & Technical Schools 

NATIONAL . -_ SCHOOLS 'APPROVED TECHNICAL FOR 

4000 S. Figueroa St., Los Angeles, California 90037 VETERANS 

Please rush Free Color Catalog and Sample Lesson, plus detailed information on field checked below. No obligation. , 
Master Course in Color TV Servicing 

NAME AGE 

Color TV Servicing for Qualified Technicians ß 

Master Course in TV & Radio Servicing ADDRESS 

1 

1 

Practical TV & Radio Servicing 

Master Course in Electronic Communications 

FCC License Course Please fill in Zip Code for fast service 

' Industrial & Computer Electronics 
Check if interested in Veteran Training under 

new G. I. Bill. (Dept. 205 -28) 

ik Stereo, Hi -Fi & Sound Systems 
Check if interested ONLY in Classroom Training 

S Basic Electronics High School at Home at Los Angeles. .I M lllllllll I-OM llllllll 1e= NM eTS = llllll I =I NM - MIN NM MI l-i MI MI NM MI MI 

CITY_ STATE 

February, 1968 
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"Is the music too loud for you, dear ?" 

"I'd like to return this tape ..." 

,.'it-/ 
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Build 
Fuzz -Box 

for 
Electric 

Guitar 
USEFUL ADJUNCT TO ANY 

ELECTRIC GUITAR IS CONNECTED 

BETWEEN AMPLIFIER 

AND GUITAR OUTPUT 

February, 1968 

BY ANTHONY LEO" 

RACTICALLY every electric guitar - 
' ist -who plays music in the modern - 
day idiom -has some use for fuzz -tone. 
There are several methods for obtaining 
"fuzz," probably the simplest being to 
place two back -to -back semiconductor 
diodes across the speaker connection at 
the guitar amplifier's output transform- 
er. By connecting the diodes in such a 
fashion, both positive and negative peaks 
of the signal excursion are clipped. 

Such a method does have disadvan- 
tages, the principal one being a virtual 
short circuit across the output trans- 
former when the circuit is conducting at 
the peaks of the signal excursion. This 
places a severe stress on the output 
stage and, simultaneously, the diodes re- 
strict the available power output of the 
guitar amplifier (there can be no appre- 
ciable decrease of volume and power 
when "fuzz" is applied)- 

*Edited from the original article published in 
ELECTRONICS Australia, August, 1967; by spe- 
cial arrangement. 
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PARTS LIST 

B1 -9 -volt battery 
C1- 0.27 -pF capacitor 
C2- 0.001 -pF capacitor 
C3- 0.47 -pF capacitor 
!I -Phase jack 
Q1,Q2- 2.3565, AIPS6514. or similar RI- 47,000 -ohm, % -watt resistor 
R2-15.000-ohm. !-watt resistor 
R3- 470 -ohm, !; -watt resistor 
R4- 680,000- oln,r. !.,-watt resistor 
R5- 4.7- megolrm, !,.'L-watt resistor 
R6- 50,000 -ohm linear potentiometer 
R7 -6800 -ohm, % -watt resistor 
R8- 68,000 -ohm, 2 -watt resistor 
R9-10,000-ohm, z -watt resistor 
SZ- S.p.s.t. switch 
S2 -2 -pole, double -throw switch 

INPUT 

CI 
.270F RI 

47K 

Fuzz "On "- Control R6 at minimum -30 -mV input 

Fuzz "On "- Control R6 at maximum -30 -mV input 

Fuzz "On "- Control R6 at minimum -60 -mV input 

Fuzz "On "- Control R6 at maximum -60 -mV input 

Fig. 2. The amount of distortion introduced by this 
circuit is largely independent of guitar output. 

NOR MAL4 

680K 
FUZZ 

R2 R7 
I5K 6.8K 

01 02 
2N3565 2N3565 

BI -9V 1 

ON 

C3 
.47pF 

R8 
R5 ` 52 68K 

4.7MEG. 
UMVh 

FUZZ CONTROL 
R6 

50K 

03 
47011 

FUZZ CONTROL 

I FUZZ 

NORMAL 

OUTPUT 

R9 
I0K 

Fig. 1. Switch Si in the Fuzz -Box is part of po- 
tentiometer R6. Turn it off to extend battery life. 

A considerably neater method is to 
pass the guitar signal through a small 
transistorized amplifier whose operating 
conditions can be modified to go into the 
overload mode -using only the direct 
guitar signal voltage. This method has 
the additional obvious advantage that 
the relative loudness of the guitar sig- 
nal, with and without fuzz, can be made 
without continuously readjusting the 
guitar amplifier volume. 

As seen in Fig. 1, this "fuzz -box" con- 
tains a two -stage direct -coupled transis- 
tor amplifier with a means to switch the 
fuzz -tone in or out, as well as to adjust 
the basic fuzz -tone waveform. Typical 
waveforms obtained from the output of 
the "fuzz -box" are shown in Fig. 2. 

Construction. The most important fac- 
tor to consider in constructing this de- 
vice is that it must be small and robust. 
The prototype was housed in a small 
steel box that contains the entire circuit 
(including battery) and has the "fuzz - 
normal" switch on the sloping panel and 
the "fuzz- control" potentiometer (R6) 
on the top panel. The bottom plate has 

(Continued on page 100) 
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BY FRANK H. TOOKER 

Battery -less 
Power 

Failure 
Alarm 
CAPACITOR -POWERED RELAXATION OSCILLATOR 

SINGS OUT WHEN POWER IS LOST 

MOST power failure alarms employ an 
auxiliary power source, usually a 

battery, to supply the current needed to 
operate the alarm device (buzzer, bell, 
or lamp) that signals when the power 
line goes off. But over a period of time a 
battery can deteriorate, become weak, 
or fail for some other reason, just when 
the need for it becomes urgent. 

The power failure alarm discussed in 
this article uses a relaxation oscillator 
transformer -coupled to a speaker and 

INPUT 
117VAC 

SI 
TEST 

N.C. 

powered by the voltage and current 
stored in an electrolytic capacitor. 

When this unit is plugged into a 117 - 
volt a.c. outlet, the armature of relay 
K1 pulls in, opening its normally -closed 
(N.C.) contact. Simultaneously, capaci- 
tor C2 (a computer -grade component, 
used as the storage capacitor) charges 
via resistor RI and diode D1 to the peak 
value of the line voltage. Resistor R1 
limits the surge current when C2 starts 

NOTE: ALL PARTS OF CIRCUIT ARE TO BE ELECTRICALLY 
INSULATED FROM THE CABINET 

February, 1968 

PARTS LIST 
C1- 0.05 -µF, 500 -volt ceramic disc capaci- 

tor 
C2- 250 -nF, 200- TI'l'DC, computer -grade 

electrolytic capacitor 
C3- 0.0068 -sF, 200 volt dlylar capacitor 
D1 -40265 rectifier diode 
II -NE -51 neon lamp 
KI- Relay, 117 -volt a.c. coil, s.p.d.t. con- 

tacts 
R1- 250 -ohms, 5 -watt wire -wound resistor 
R2- 1.8- megohm, % -watt resistor 
S1- Normally closed push -button switch 
SPKR -5" to 6" speaker, heavy magnet, 

3.2 -ohm voice coil 
T1- Output transformer, 4 -watt sise (Stan - 

cor A -3856 or similar) 
Misc. -7" x 7" x 4" (approx.) speaker 

cabinet, power cord and plug, socket for 
Il, tie -point terminal strip, hardware, 
wire, solder, etc. 
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to charge, and also works together with 
capacitor Cl to protect DI from harm 
due to line -voltage transients. As long as 
the power -line voltage remains on, C2 
is kept at full charge. 

When a power failure occurs, D1 be- 
comes reverse -biased, its resistance rises 
to a very high value, so C2 cannot 
readily discharge via this route. The 
armature of K1 drops out, closing its 
N.C. contact, and thereby connecting C2 
across a relaxation oscillation circuit 
consisting of R2, C3, 11, and the primary 
of Ti. When the voltage across C3 rises 
to the ignition point of 11, the neon 
lamp fires, discharging C3 across the 
primary of Ti. This cycle repeats itself 
at an audio rate as long as a sufficient 
charge remains in C2, and the resulting 
audio -frequency signal (initially 400 to 
500 Hz), coupled into the secondary of 
T1, actuates the speaker. 

The author's version of this unit con- 
tinues to sound, with gradually decreas- 
ing frequency but without significant de- 
crease in volume, for a period of well 
over five minutes -an interval quite long 
enough to attract attention. And the 
sound level is high enough to be easily 
heard in an adjoining room when the in- 
terconnecting door is open. To obtain a 
reasonable sound level, it is essential 
that an efficient speaker of at least five 
to six inches in diameter, and having a 
heavy magnet, be used. 

Normally -closed push- button switch S1 
is included to permit testing the alarm 
from time to time, to make certain it is 
operating properly. When the button is 
pressed, a power failure condition is 
simulated, and the alarm should begin 
sounding immediately. It should cease 
sounding abruptly when the button is 
released. ®- 

Resistor Standards 
WHILE resistors are the least compli- 

cated of the active components in 
electronic circuits, they are often the 
most misunderstood. A resistor is used 
either to limit the current or develop a 
difference of potential ( voltage drop) in 
a circuit, both of which are dependent on 
the absolute value of the resistor. 

The actual value of a given resistor 
may or may not be the same as the stated 
nominal value. But it must fall within 
the tolerances defined by the Electronics 
Industries Association (EIA) for car- 
bon composition and the Association of 
Electronics Manufacturers (AEM) for 
wire -wound resistors. For convenience in 
mass production, these tolerance nota- 
tions are 20, 10, and 5 percent of the 

TOLERANCE 
NOTATION 

COMPUTATION FACTOR 

CARBON 
(EIA) 

WIRE -WOUND 
(AEM) 

a 

20% V lo = 
1.46 

10% V 10 = 10 = 
1.21 1.58 

5% V 10 = 10 = 
1.10 1.26 

44 

nominal resistance. However, these nota- 
tions are not literal. 

For example, say a unit has a stated 
nominal value of 3300 ohms and a tol- 
erance of 10 %. If it is a carbon- composi- 
tion unit, its maximum and minimum val- 
ues must be 3993 and approximately 
2727 ohms, respectively. For a similar 
wire -wound unit, these values would be 
5214 and approximately 2090 ohms. If 
the literal notations were used, these 
values would have been 3630 and 2970 
ohms for both types of resistors. 

Tolerance computations are based on 
a simple mathematical relationship 
whereby the reference 10 is reduced to 
the appropriate root. (See table for 
breakdown.) Wire -wound resistors are 
not made with a 20% tolerance. 

To determine the tolerance limits of 
any given resistor, using the table, you 
must know the nominal resistance value, 
the tolerance, and the type of unit the 
resistor is. Read down under the proper 
type heading to the appropriate toler- 
ance line to find the computation factor. 
Then maximum resistance - nominal 
value X computation factor; and mini- 
mum resistance - nominal value /com- 
putation factor. -Royland Pettersen 
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Component Function Quiz 
BY ROBERT P. BALIN 

Electronic components often acquire special 
names that describe their particular function 
in commonly used circuits and devices. To test 
your knowledge of resistor, capacitor, and coil 
functions, try to match the technical terms 
(1 -10) to the drawings (A -J) illustrating im- 
portant functions of each of these three com- 
ponents. ( Ansnv ì'.s on poo( 110 ) 

1 Ballast 
2 Bleeder 
3 Buffer 
4 Damping 
5 Decoupling 
6 Degaussing 
7 Loading 
8 Neutralizing 
9 Parasitic suppressor 

10 Peaking 

8+ 
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BATTERY POWER SUPPLY 

ASH.LtLC`RCIT ,46 RfF:66197 

-- ---3 
a(. . 

Build a 
Battery 
Power 
Supply 

. . . TO OBTAIN PURE D.C. FOR YOUR EXPERIMENTS 

THE battery power supply described 
here can be built for about $6 with 

all new parts. It will let you select 3, 6, 
9, 12, 15, and 18 volts -individually or 
simultaneously -in either positive or 
negative polarity. You can also select 
simultaneous opposing voltage polarities 
for all but the 18 -volt range. 

First, mount two Keystone No. 201 
"D" cell battery holders back -to -back on 
the top and bottom of a 6" X 4" X 2" 
aluminum chassis. Bend a 63/.x" X 4" X 
0.05" piece of aluminum to the shape 

4!- BORED' 
if 

O^ 008G 

OWHT 

OWHT 

OGRN 

The batteries are 
to 18 volts (in 
polarity voltages 

connected in series to provide up 
3-volt steps). Several opposing 
can be selected simultaneously. 

BY JAMES ASHE 

shown in the photo for the front panel. 
Then mount the bottom of the panel to 
the top of the chassis with suitable hard- 
ware, and secure the top of the panel 
with two metal "U" brackets. 

Now, mount a four -position, two -pole 
switch (Mallory No. 3242J, or similar) 
in the center of the panel and six color - 
coded (see schematic) pin or banana 
jacks along the bottom edge of the panel. 
Be sure that the jacks are well insulated 
from the chassis and panel. 

Finally, wire the battery clips to form 
a series circuit (use rubber grommets 
when connecting the bottom Keystone 
clip to the top of the chassis) , and solder 
suitable hookup wires from the battery 
taps to the switch and from the switch 
to the jacks on the front panel. Set 12 
"D" cell "transistor" batteries into the 
two battery holders, taking care to ob- 
serve the proper polarity. 

In use, potential and polarity selec- 
tion from the battery power supply de- 
pends on your choice of connections to 
the jacks on the front panel. The switch 
lets you turn the power supply on and 
off without having to remove and replace 
two or more wires. 
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DISTORTIONLESS SPEECH COMPRESSOR IS INVALUABLE AID 

YOU CAN simply forget to look at the 
recording level indicator on your tape 

recorder when you build and use COM- 
PLY -for Control Of Microphone Peak 
Loudness Yield. Once COMPLY has been 
set up and adjusted, it will maintain the 
proper recording level automatically 
without further attention. It will hold the 
recording gain constant without intro- 
ducing noise or distortion, no matter 
how close or far away you are from the 
microphone. You just set COMPLY once 
-then forget about it! 

Easy to build, the automatic recorder 
control (COMPLY) is inserted directly 
in the line between the microphone and 
the tape recorder input, with no need to 
dig into the recorder circuitry. The 32- 
dB "compression" range of COMPLY 
also makes it ideal for several other ap- 

BY CHARLES CARINGELLA, W6NJV 

plications. You can use it in the micro- 
phone line of a ham or CB transmitter 
for more modulation "punch." You can 
also use it ahead of a public address am- 
plifier to maintain a constant output level 
regardless of variations in input level, 
and to minimize annoying feedback. 

The completed unit can be housed in a 
modern -looking aluminum enclosure 
measuring only 3" deep by 41a" wide by 
Si" high. An internal 9 -volt battery pro- 
vides the power; however, provision can 
be made for connection to an external 
battery or power supply. The wiring dia- 
gram is shown in Fig. 1, while the curve 
in Fig. 2 illustrates the performance of 
the unit. 

As total power consumption is only 
2.5 milliamperes at 9 volts d.c., an ordi- 
nary transistor radio battery will power 
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JI 
INPUT 

RI 
I MEG 

INPUT 
LEVEL 

r 

COLOR 
BANDS 

1834 

SOURCE 

GATE 

2N3819 

OI 

183 R5 
47K IOK 

02 

BI 
9V 1 

TC6 R9 

OPF OUTPUT 
LEVEL 

R8 03 04 470K 
2N2925 CB 2N2925 

02pF 

EXTERNAL 
BATTERY OR 
D.C. SUPPLY 

J2 
.IyFI( 

OUTPUT 

1` I 

v I 

C2 
T7DpF 

DRAIN 

R2 
4.7K 

2N2925 
(BOTTOM VIEWS) 

R4 R6 
47K 15K 

RED 
DOT 

40395 

RIO 
270.0. 

R14 _L 
IK Tc10 Fig. 1. Note use of FET input in COMPLY 

100,0 wiring digram for extremely low noise. 

R12 
27K 

R13 
10K 

',MAMA 

DI 
1N34 

RII 

C 

47K 
1 
TIO9 pF 

PARTS LIST 
B1-9-volt battery 
Cl, CS, C6, C10- 100 -pF, 15 -volt electrolytic 

capacitor 
C2- 270 -pF ceramic capacitor 
C3, C4, C9-- 10 -µF, 15 -volt electrolytic ca- 

pacitor 
C7- 0.1 -µF ceramic capacitor 
C8- 0.02 -µF ceramic capacitor D1- 1_x34 germanium diode or similar 
!1, .12= Standard open- circuit phone jack Q1- 253819 n- channel field- effect transistor 

(Texas Instruments) 
Q2, Q3, Q4-2X2925 silicon npn transistor 

(General Electric) 
Q5 -40395 germanium pup transistor (RCA) R1- 1- megohm, linear taper potentiometer with 

s.p.s.t. switch S1 
R2-4700 ohms All 
R3, R4, R11- 47,000 ohms resistors 
R5, R13- 10,000 ohms % watt Ró- 15,000 ohms carbon 

87-470 ohms 
R8-- 470,000 ohms 
R9- 5000 -ohm linear taper potentiometer (screw- 

driver ad).) 
R10 -270 ohms 
R12- 27,000 ohms 
R14 -1000 ohms SI- S.p.s.t. switch (part of R1) 
1 -2" x 3" printed circuit board* 
1 -3" x 41,4" x 23/4" aluminum cabinet (LMB 

342 or similar) 
Misc.-Knob, battery holder, 'A" spacers, ter- 

minal strip, battery clip, rubber feet, screws, 
hookup wire, solder, etc. 

'Etched and drilled printed circuit board is 
available for $2.50 postpaid from Caringella 
Electronics, Inc., P.O. Box 327, Upland, Calif. 
91756; a complete kit of parts (including circuit 
board, pre -punched cabinet, all components, 
hardware, wire and solder, but less battery) for 
$16 postpaid. California residents should add 
5% sales tax to all orders. 

HOW IT WORKS 

Five low -cost transistors are employed in the 
COMPLY circuit. The input stage, QI, is a 
2\3819 n- channel silicon FET used as a "source 
follower," which is analagous to a cathode fol- 
lower in vacuum -type circuitry. Utilizing the 
FET in the first stage provides high input im- 
pedance-about 1 megohm. Most important is 
the fact that input noise is practically non- 
existent. The input "level" control is potenti- 
ometer R1. 

Transistors Q2 and Q3 are upu silicon units 
operated as amplifiers to boost the low -level mi- 
crophone signals. The output signal is obtained 
from the collector circuit of Q3, where R9 is the 
collector load and output "level' control. Part 
of the output signal is fed to diode DI through 
capacitor C8. Diode D1 rectifies this signal and 
the resulting d.c. voltage is amplified by Q4, 

another npn silicon transistor. The output of the 
Q4 stage is used to control Q5. 

A general- purpose germanium pnp transistor, 
Q5 is operated at a low level in its linear re- 
sistance region and acts as a current -sensitive 
variable resistor. This "variable resistance" is in 
series with the emitter bypass capacitor, CS, of 
transistor Q2. Thus, the gain of Q2 changes as 
the resistance of Q5 changes. The circuit arrange- 
ment can be thought of as a form of negative 
feedback. As the input signal goes up, the gain 
of the amplifier goes down. 

For input signals between 0.1 and 1.0 milli- 
volt, the circuit operates as a straightforward 
amplifier with a voltage gain of approximately 
200. Compression takes place in the range of 1.0 
to 40 millivolts of input signal. Frequency re- 
sponse is "flat" from 10 Hz to well over 20 kHz, 
both in the linear region of amplification and the 
region of compression. 
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COMPLY for many months. If the con- 
trol is connected to an external a.c.- 
operated power supply, it must be well 
filtered to avoid the introduction of hum 
into the tape recorder. 

Construction. Most of the circuit com- 
ponents can be mounted on a 2" x 3" 
printed circuit board. The etched copper - 
foil side is shown ( actual size) in Fig. 3, 
while Fig. 4 shows the reverse side on 
which the components are mounted. 

Carefully observe the "flat" side of 
transistors QZ, Q2, Q3, and Q4 when 
mounting them in place. Space each 
transistor about ';'1" away from the cir- 
cuit board, and make sure each one is 
oriented properly before soldering it to 
the board. A heat sink should be used on 
each transistor lead (as well as on the 
diode leads) while soldering to prevent 
heat damage. Mount diode Dl vertically 
on the board, and observe the polarity of 
the diode when it is mounted. 

All of the capacitors should be flush - 
mounted against the circuit board. Ob- 
serve the polarity of the electrolytic ca- 
pacitors when installing them. Capacitor 
C7 is the only one not mounted on the 
circuit board. All of the resistors are 
mounted vertically on the board ; make 
sure that one end of each resistor is flush 
against the board. 

500 

400 

100 

I+ 

-3DB 
POINT 

A close -up view of the completed cir- 
cuit board, prior to mounting in the 
cabinet, is shown in Fig. 5. The connect- 
ing leads should be long enough to reach 
the controls and jacks. Follow the draw- 
ing in Fig. 6 to make the holes in the 
cabinet. 

Mount the input and output "level" 
controls, R1 and R9, in the positions in- 
dicated in Fig. 7. Capacitor C7 is sol- 
dered directly between R9 and J2. An in- 
side view of the completed unit is shown 
in Fig. 8. Mount the circuit board with 
4 -40 hardware and use ?A" spacers be- 
tween the board and the cabinet. Make 
sure the resistors on the board near con- 
trol R1 do not short out to the control's 
metal case. 

Standard open- circuit phone jacks are 
used for both the microphone input to 
COMPLY and for the output connection. 
It will be necessary to fabricate a "patch" 
cable using shielded wire to connect the 
output of the control to the input of the 
tape recorder. There are a variety of pre- 
fabricated cables available at most radio 
supply stores and hi -fi shops. 

Many tape recorder microphones are 
equipped with standard phone plugs on 
their cables. If your microphone is not 
equipped with a standard phone plug, it 
will be necessary to change the existing 
plug or get a suitable adapter. 

OMPRESSION RANGE 
(32 DB) 

1 1 1 1 1 1 11 11111 
LO 

INPUT (MILLIVOLTS) 
IO 100 

Fig. 2. The output voltage of your COMPLY unit should remain essentially flat for input 
variations from the microphone of between 1 and 40 millivolts, equal to 32 dB compression. 
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Operation. The COMPLY unit is easy to 
set up and operate. First, connect the 
microphone directly to the tape recorder. 
Speak into the microphone at close range 
and adjust the gain control on the tape 
recorder for the proper recording level. 
When this has been done, unplug the 
microphone from the tape recorder and 
plug it into your COMPLY unit. Connect 
COMPLY's output to the input of the 
tape recorder with the "patch" cable. 

Set the COMPLY input level control up 

Fig. 3. Construction 
of COMPLY is great- 
ly simplified through 
use of a printed cir- 
cuit board. You can 
make your own 
board if you follow 
this actual -size board 
pattern. An etched 
and drilled board is 
available to readers 
at a very low cost. 

about 1/4 of the way from the fully off 
position. While speaking into the micro- 
phone at close range, set the output level 
control (R9) for the recording level on 
the tape recorder determined above. 

Now back away from the microphone 
and set the input level control (RI) on 
COMPLY for the desired microphone 
sensitivity. If the input level is set for 
optimum pickup at about 21/2-3 feet from 
the microphone, a speaker cannot "blast" 
the microphone even if he gets within 6 
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GROUND 
(TO RI) 

C2 

INPUT - 

(TO RI) 

T 

R2 R4 R6 

i 1 1 D4+ 
RI4 C9 

I 
1+ 

11 

g C3r 4 
CS 05 RIO *R12-4 

0101 +C 02 ti . 

+C 
- 1 i-DI-4 

+-R3-+ 
D B 

rR5-+ ~C4 
R13 

l 

1 

3 

C8 
04 

B © E 9VDC 
Fig. 4. Flip the printed cir- 
cuit board over, and mount 
the necessary resistors, .---= crosl) capacitors, and transis- 
tors according to place- 
ment shown. Be care- 
ful to observe polarity. 

B tR8- j 

A B 

(TO R9) 

02 C5 CIO C9 

Fig. 5. The printed circuit board should 
look something like this just before it 
is mounted in the cabinet. Capacitor C7 
is not on the board -this capacitor is 

connected directly between R9 and J2. 

CI C4 C6 Q5 Q3 

t N0.42 DRILL 
S/8" /f21 ----- 3/ ZDIA 

I-I/2' 

L 
i/(2ólA 

1)- 3/4"--.- 
N0.31 DRILL 

(2) 
+-I-I5/32--+ 7/i6" 1 15/32-+ 

--..7/I6" 

6" 

-V REAR VIEW 

FRONT VIEW 

February, 1968 

--1 
3/4'=+1. 

® 

® 

1.-3/4" 

® 
I I I 

I 

I ® 

2 3/4" 

-t 
I-3i4 

NO.31 DRILL 
4) 

9- 
f 

BOTTOM VIEW 

Fig. 6. If you obtain the LMB box used by the au- 

thor, these rear, front and bottom view drawings 
will guide you in drilling necessary control holes. 
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REAR PANEL (INSIDE VIEW) 

TO J2 

FRONT PANEL (INSIDE VIEW) 

TO JI 

TO BATTERY( +) 

TO CIRCUIT BOARD(+I 

Fig. 7. Before mounting the COMPLY printed cir- 
cuit board, attach the two controls, R1 and R9. 
to the front and rear panels, respectively. Ca- 
pacitor C7 is then soldered in place from R9 to J2. 

Rear view of COMPLY unit shows terminal strip for 
connection to external 9 -volt power source. A 
screwdriver -adjusted pot is used for level setting. 
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Fig. 8. The PC board is a snug fit in the recom- 
mended LMB box. If instructions detailed in text 
are followed, however, you should not encounter 
any problems. The battery is mounted in a holder. 

inches of it. Unlike speech compressors 
used in some ham or CB rigs, COMPLY 
will not distort the sound by clipping off 
voice peaks to increase the modulation 
percentage level. 

Your COMPLY unit should prove to be 
of tremendous value in making tape re- 
cordings at parties or informal gather- 
ings where there is a mix of voice and 
music. Recording of press conferences is 
also greatly facilitated by COMPLY. 
After you have used it a while, you won't 
want to be without this handy recorder 
control. -rte 
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Exli errim en ter s 
Short-Proof Power Supply 

BUILD 2- AMPERE, 0 -32 VOLT POWER SOURCE FOR YOUR BENCH 

THE biggest problem that can be en- 
countered with a bench power supply 

occurs if you accidentally short it -poof 
go the rectifiers, fuse, or assorted com- 
ponents, either singly or in various com- 
binations. Work comes to a grinding halt 
while you dig away in the power supply 
and try to fix things up. If this has hap- 
pened to you, your power supply is not 
one of the new breed -the automatic 
current limiter -which is very likely so, 
since the current -limiting feature has 
usually been incorporated only in rela- 
tively expensive industrial power sup- 
plies. Until now. 

If you have never worked with a cur- 
rent- limiting power supply, you are in 
for a pleasant surprise. First, you decide 
what the maximum safe current would 
be in the circuit you are testing. Then 
you short (yes, short) the power supply 
leads together and set the current con- 

BY JAMES W. CUCCIA 

trol until the ammeter indicates this 
value. Now connect the power supply to 
the circuit under test, crank up to the 
desired voltage and go to work. If you 
should short the power supply leads 
(either accidentally or because of circuit 
component failure) , instead of a puff of 
smoke coming from the power supply, 
the current limiter will not, allow the 
supply to deliver more current to the 
short than you originally specified for 
the circuit. You just remove the short, 
and go back to work. 

The complete electrical specifications 
for this power supply given in the ac- 
companying table compare favorably 
with those of power supplies costing far 
more than this project. The schematic 
for this unit is shown in Fig. 1. 

Construction. An actual -size printed 
circuit board should be made up in ac- 
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PARTS LIST 
C1- 4000 -µF, 50 -volt electrolytic capacitor 
('2, C5 -- 100 -itF, 50 -.jolt elctrolytic capacitor 

C6 -2 -11F, 50 -volt electrolytic capacitor C4- 0.05 -µF, 50 -volt disc capacitor 
DI, D2, D3, D4, D5 0.75- ampere, 50 -volt P16" 

Silicon rectifier 
D6, D7 --18-volt, 1 -watt cener diode (Schauer 

SZ1S or similar) 
F1-1-ampere 3.1G fuse, with holder 
1fSI -Heal sink (Delbert Blinn X- 123 -d -1) 
111 --2- ampere auturcter 
.112 -35 -volt voltmeter 
Q1- 2.-3055 transistor 
Q2, Q3. Q4-- 40407 transistor 
R1 -10 -ohm, 50 -watt resistor 
R2-0.27-ohm, 5 -watt resistor R3- 40 -ohnn, 3 -watt potentiometer 
R4 -4700 ohms 
R5 -1500 ohms 
R6 -5600 ohms 
R7 -100 ohms 
RS --2200 ohms 
R9 -3300 ohms 
R10- 5000 -ohm, % -watt potentiometer S1- S.p.s.!, slide switch S2- D.p.s.t..slide switch TI- -Power transformer: primary, 117 volts a.c.; 

secondary, 32 volts at 2 amperes, and 40 
volts at 0.02 ampere (Southwest Technical 
#P -32 -2 or similar) l-- Elc'hed circuit board* 1- Cabinet / chassis 

.11isc.- I4' spacers (4), terminal posts (3), ca- 
pacitor clip, hookup wire, bolls and nuts, line 
cord 

Resistors 
R4 -R9 
!!. watt 

*Printed circuit board for this project is avail- 
able for $2.75 from Southwest Technical Prod- 
ucts Corp., 219 W. Rhapsody, San Antonio, 
l'esas 75210: complete kit including punched 

cabinet and meters for $35. 
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Fig. 1. The components in white are mounted on the 
chassis. All other parts are mounted on PC board. 

cordante with Fig. 2 and the parts in- 
stalled on the board as in Fig. 3. As 
shown in the schematic (Fig. 1) and in 
the interior view (Fig. 4) , many parts 
are located off the board. 

Except for transistor Q1 and its as- 
sociated heat sink, all off -board parts are 
mounted on the front panel. They can be 
installed in a cabinet in any desired con- 
figuration and wired to the PC board as 
in Fig. 1. Use mounting brackets to se- 
cure resistor RI and capacitor Cl to 
the chassis. The power transformer is 
mounted on its own lugs. When these 
parts have been mounted, install the PC 

Voltage 
Range 

SPECIFICATIONS 
0 -32 volts, 10 mA to 2 amperes, 
continuously adjustable 

Regulation 1% or 0.1 volt, whichever is 
greater, for 0.100% load 

Stability Less than 20 -mV drift (constant 
ambient temperature with fixed 
load) over a 6 -hour period 

Input 105 -125 volts a.c. 
Ripple 0.003 %, or 10 mV r.m.s. 

maximum 
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Fig. 2. This actual -size printed board can be copied 
to remove the possibility of wiring errors. The four 
corner holes are used in mounting the board. 

Fig. 3. Flip the board over so that the foil side 
is down, and install the components as shown here. 
Observe polarities of semiconductors and capacitors. 

HOW IT WORKS 

The power supply circuit is basically a series - 
type regulator in which power transistor Q1 
is made to act as a voltage -variable power re- 
sistor controlled by a voltage error amplifier 
(Q2 and Q3). Power transformer TI supplies 
both the main power and bias for the unit, diodes 
DI through D4 form a full -wave bridge rectifier, 
and Cl is the main filter capacitor. 

Recausa the voltage difference applied between 
the base and emitter of Q3 is reflected in a 
change in resistance of series transistor Q1 (and 
thus a change in voltage output), the base of Q3 
is connected to voltage control potentiometer R10 
which, in turn, is connected between the positive 
output and a negative voltage developed by bias 
rectifier D5. This voltage is filtered by C2, R5, 
C5, R6, and level -controlled by zener diodes D6 
and D7. The level of output voltage is indicated 
on voltmeter 312. 

When power resistor R1 is not in the circuit, 
the power supply can deliver up to 32 volts out- 
put; with R1 in the circuit, the output level can 
only reach 15 volts. When R1 is switched in or 
out of the circuit, a simultaneous ,.N\ itching ac- 

Lion introduces a series resistor (R9) into the 
voltage control potentiometer (R10) circuit. 

If the load tends to lower the output voltage, 
the voltage at the rotor of R10 will be lowered. 
Transistors Q3 and Q2 then react to lower the 
series resistance of Ql, thus raising the voltage. 
When the output voltage tends to increase, the 
reverse action occurs. Obviously, any ripple on 
the output lead is reflected back as voltage varia- 
tions, the three transistors make high -speed com- 
pensation, and ripple is reduced to a very low 
level (see Specifications Table). Capacitors C3 
and C4 are bypass units which reduce the high- 
f requency gain and suppress parasitics. 

Current limiter Q4 senses the voltage drop 
across R2 and R3 (the latter is the current con- 
trol potentiometer). The voltage drop increases 
as more current is drawn by the load until it 
reaches the value required to turn Q4 on. When 
this happens, Q4 reduces the base voltage of Q2 
and Ql which, in turn, lowers the output voltage 
until only the current set by R3 flows in the load. 
The current -limiting circuit is arranged so that 
R3 can be preset from 12 mA to 2 amperes of 
maximum load current. Load current is indicated 
on ammeter MI. 
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board using small spacers to stand it off 
the chassis. 

Mount Q1 on its heat sink using in- 
sulated washers for the mounting screws, 
and a mica washer between the transis- 
tor and the heat sink. Be sure to apply 
silicon grease to both sides of the transis- 
tor mica washer before mounting Q1. 
Failure to use the grease may result in 
QZ's overheating and possibly burning 
out. Place a soldering lug on one tran- 
sistor case mounting lug to provide the 
collector connection to the transistor. 

Remember that the case of transistor 
Q1 is also the collector connection and 
is "hot" to ground, and since the heat 
sink is ground, take care when mounting 
the transistor on the heat sink, and when 
placing the power supply on the bench so 
that a short circuit cannot occur. Fig- 
ure 5 shows the rear of the author's pro - 
to -type and how the transistor and heat 
sink are mounted to the cabinet. 

Operation. The power supply is simple 
to use. Plug it in and turn on SZ (the 
primary power on /off switch) . For vol- 
tage output from 0 to 15 volts, place 
S2 ( "15/32" volt selector switch) in 
the "15" position; for voltages above 15 
volts, place S2 in the "32" position. Ad- 
just voltage control R10 ( "V ") for the 
desired output voltage. 

Rotate current control R3 ( "C ") to 
maximum counterclockwise position. 
Place a short circuit across the power 
supply output terminals and adjust R3 

Fig. 4. Interior view of author's prototype. Capaci- 
tor Cl, power resistor Rl and the printed board 
are supported by standoffs. All other components 
are mounted directly to the chassis as shown here. 

Fig. 5. Rear view of power supply chassis. Trans- 
istor Ql is thermally (not electrically) connected 
to heat sink HSl. The heat sink is mounted to the 
rear apron of the chassis, as is the line fuse. 

until the ammeter indicates the desired 
maximum current. When making this 
current calibration, the voltmeter indi- 
cation will obviously drop to zero. Re- 
move the short and connect the power 
supply to the circuit being tested. 

Note that the chassis of this power 
supply is floating so that you need not 
be concerned about the chassis shorting 
to any external ground. 
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Dry 
Cell 

Tester 
HERE IS THE CORRECT 

WAY TO TEST DRY CELLS 

OR BATTERIES 

February, 1968 

r...r+ 
BY LEWIS A. HARLOW 

TESTING dry cells and batteries is a 
primitive operation that usually de- 

livers mysterious and unprecise results. 
If you use a VOM, all you find out is 
how much voltage the battery can de- 
liver at that moment. However, most 
electronic devices require the battery to 
deliver power. 

The only way to definitely find out if 
the battery is good or not is to test it 
under load. If the VOM indicates the ap- 
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proximate voltage of the battery, it is a 
good battery. If, on the other hand, the 
VOM indicates about 85% of the battery 
voltage, it is borderline and will require 
replacement; or if it is a rechargeable 
type, recharging is in order at that point. 

By using your VOM, a few resistors, 
four lengths of wire, and some assorted 
hardware, you can make up an excellent 
battery /dry cell tester that will instantly 
spot good, bad, or indifferent units from 
the simple 1.5 -volt cell to the large 90- 
volt battery. 

The Harness. A complete harness for 
the battery /cell tester is shown in the 
photo. Start with four 12 -inch flexible 
test leads, two red and two black. To one 
red end and one black end, attach the 
type of tip that your VOM will accept. 
To one end of the other red and black 
leads, attach any type of test prod. These 
prods will be used to make contact with 
the battery under test. 

Remove about one -half inch or so of 
insulation from the loose ends of the four 

BATTERY TEST TABLE 

BATTERY 

RATING 
(volts) 

1.5* 

VALUE OF SHUNT 
REQUIRED 
(ohms) 

13 

DISCARD 

POINT 
(volts) 

1.27 
1.5 ** 130 1.27 
3.0 300 2.55 
4.5 430 3.70 
6.0 * ** 620 5.10 
7.5 820 6.40 
9.0 1000 7.70 

10.5 1100 8.90 
12.0*** 1200 10.20 
15.0 1600 12.70 
22.5 2200 18.70 
30.0 2700 25.50 
45.0 3900 38.10 
67.5 5600 57.50 
75.0 6200 64.00 
90.0 7500 76.50 

*For "C," "D," or larger cells 
* *For "AA" and smaller cells 
** *Results inconclusive on automobile 

and other heavy -duty storage batteries 
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test leads, then connect the two red ends 
together and solder them to an alligator 
clip. Do the same with the two black 
leads. 

Shunts. Because the voltage is to be 
measured across a specific load, some 
type of resistor is required to serve as a 
shunt. The accompanying table indicates 
the resistance value required to properly 
test all types of dry cells and batteries 
commonly encountered. These resistors 
are conventional 1 -watt, 5% types (the 
closest commercial equivalent to the cal- 
culated theoretical value) . 

To speed up testing, select the shunt 
resistor values required for the most 
common cells or batteries you will en- 
counter. Identify each, not as to resis- 
tance value, but as to the type of cell or 
battery it is to be used with. For ex- 
ample ; assume that you want to test 
"AA" cells, "C" and "D" cells, and ordi- 
nary 9 -volt transistor radio batteries. 
The table shows that you will need a 
130 -ohm, 13 -ohm, and 1000 -ohm resis- 
tor respectively. 

Wrap a piece of white tape around 
each resistor (or paint it white) and 
mark it with the battery type (see the 
shunts in the photograph). Solder one 
end of the three resistors together, and 
leave the other ends free and isolated 
from each other. 

Operation. To use the battery tester, 
connect the red and black leads to the 
VOM ii.c. input terminals (red to posi- 
tive, and black to negative input, re- 
spectively). Set the VOM range switch 
to the appropriate voltage position. Se- 
cure the soldered ends of the three resis- 
tors in one of the harness alligator 
clamps, and connect the other alligator 
clamp to the selected resistor loose end. 

Then touch the test prods to the bat- 
tery under test (red to positive, black to 
negative). The VOM should indicate al- 
most the full battery voltage. If the volt- 
age drops to the value shown in the 
"Discard Point" column of the table, the 
battery should be discarded (or re- 
charged) . -®- 
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Build =1 Commie!. l ia.'i rt . r 
KEIINI/ 

_1_ttPA l T_ IoIt 
TAKE 

ADVANTAGE 

OF THOSE 

CHEAP 

MODULES 

BY BERNARD MICHAELS, WB2WY0 

ONE ITEM that is apparently lacking 
in many ham stations -as evidenced 

by the strange conglomeration of sounds 
some hams fob off as code-is a keying 
monitor. A few seconds of listening to a 
tape recording of my own fist convinced 
me that I needed such a device. So I de- 
cided to design an inexpensive and sim- 
ple keying monitor. 

The prototype I built works great on 
the seven -watt rig I use on camping 
trips. And the results are equally good 
when I use it with my Collins 32V3 
home station. 
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The monitor consists of a pre- assem- 
bled code practice oscillator module, a 
"D" cell battery, a 200 -PIV, 70 -mA sili- 
con diode, and two cables. However, if 
you use the monitor with a cathode - 
keyed transmitter, a s.p.s.t. switch 
should be included as shown in Fig. 1. 

Although the entire keying monitor 
is small enough to fit inside most trans- 
mitters, you might want to build it in a 
metal utility box as shown in the photo 
on page 59. The switch located at the 
front end of the box is not part of the 

- 
L_ J 

Fig. 2. Basic difference in hookups between cathode 
and blocked -grid keying is location of "key" jack. 

monitor; it is a transmit /receive (T and 
R) mode selector, installed for operat- 
ing convenience. 

Depending on whether your rig uti- 
lizes cathode or grid block keying, the 
components that make up the monitor 
will be wired together as shown in Figs. 
1 or 2, respectively. The points marked 
"A" and "B" go to the speaker circuit 
in your receiver (see Fig. 3). 
60 

Fig. L This drawing demon- 
strates the correct method of 
connecting the keying module to 
the "key" jack in transmitters 
that use cathode keying. Points 
A and B connect to the speak- 
er's voice coil in the receiver. 

The diode, Dl, used in both monitor 
circuits serves a dual purpose -it iso- 
lates the monitor from the transmitter 
circuits, and it allows the key to com- 
plete the ground circuit for the monitor. 
This simple arrangement eliminates the 
need for keying relays and accessory 
switches. 

Depending on the forward resistance 
of the diode, it may be necessary to in- 
crease battery voltage to 3 or even 41/2 
volts. The module requires a 11/-volt 
d.c. power source to generate a pleasant 
1000 -Hz tone. With a 12 -volt supply, the 
audio output is more than adequate, but 
if you want to increase the supplied volt- 

PHONES 

Fig. 3. For keying monitor, connect module's out- 
put to A and B on speaker voice coil in receiver. 

age, you will have to install a resistor of 
a value between 10 and 50 ohms in 
series with the battery to obtain an 
acceptable balance between pitch and 
loudness. 

The keying monitor described above 
has a bonus feature. You can use it to 
practice code without turning on either 
your transmitter or your receiver. Just 
key away. -- 

POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


ELECTRICAL /ELECTRONIC INVENTIONS OF PARTICULAR NOTE 

SNORE ALARM 
Invented by George J. Wilson Patented May 7, 1963 -No. 3,089,130 

Here's an invention that should be welcomed by wives with husbands 
who sleep like a log, but whose slumber sounds like a buzz saw. This 
antisnore alarm system employs a simple microphone pickup to drive 
a voltage amplifier that triggers a solenoid plunger under the sleeper's 
pillow. Any sound louder than a preset ambient level sets the plung- 
er into operation, gently ( ?) shaking or elevating the sleeper's head. 
Presumably the sleeper would awaken, turn off the circuit to retract 
the solenoid plunger, then return to sleep -to dream -to snore. 
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"He's a goodworker. 
I'd promote him 
right now if he had 
more education 
in electronics." 

Could they be talking about you? 

You'll miss a lot of opportunities if you try to get along 
in the electronics industry without an advanced edu- 
cation. Many doors will be closed to you, and no 
amount of hard work will open them. 

But you can build a rewarding career if you supple- 
ment your experience with specialized knowledge of 
one of the key areas of electronics. As a specialist, 
you will enjoy security, excellent pay, and the kind of 
future you want for yourself and your family. 

Going back to school isn't easy for a man with a 

full -time job and family obligations. But CREI Home 
Study Programs make it possible for you to get the 
additional education you need without attending 
classes. You study at home, at your own pace, on 
your own schedule. You study with the assurance that. 
what you learn can be applied to the job immediately. 

CREI Programs cover all important areas of elec- 
tronics including communications, radar and sonar, 
even missile and spacecraft guidance. You're sure to 
find a program that fits your career objectives. 
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You're eligible for a CREI Program if you work in 

electronics and have a high school education. Our 

FREE book gives complete information. Airmail post- 

paid card for your copy. If card is detached, use cou- 

pon at rightorwrite: CREI, Dept.1202G, 

3224 16th St., N.W., 

Washington, D.C. C1?El 20010. 

February, 1968 

Ace. net JM -mh.r 
of the National Hom, Suds Co ,ecil 

r 

L 

Fo,do] 1927 

CREI 
Accredited Member/ 

of the National Home Study Council 

The Capitol Radio Engineering Institute 
A Division of McGraw -Hill, Inc. 
Dept. 1202G, 3224 Sixteenth Street, N.W. 
Washington, D.C. 20010 

Please send me FREE book describing CREI Programs. 
am employed in electronics and have a high school education. 

NAMF AGF 

ADDRESS 

CITY STATE ___ZIP CODE 

EMPLOYED BY 

TYPE OF PRESENT WORK_ G I BILL 

I am interested in Electronic Engineering Technology 
Space Electronics Nuclear Engineering Technology 

Industrial Electronics for Automation 
Computer Systems Technology 

APPROVED FOR TRAINING UNDER NEW G.I. BILL 

1 

J 
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Extending Battery Life 
BY IRVING M. GOTTLIEB 

ARE YOU CONSTANTLY REPLACING BATTERIES IN YOUR 

TRANSISTOR RADIO? ADD ONE COMPONENT, AND YOU'LL GO 

30% LONGER BETWEEN CHANGES 

PORTABLE transistor radio receivers 
squeeze considerably more perfor- 

mance from a given weight of batteries 
than did their vacuum -tube predecessors. 
Therefore, it is ironic that these bat- 
teries must often be replaced long before 
their useful life is over. 

By the addition of one low -cost elec- 
tronic component, batteries in many 
cheap transistor radios can be made to 
yield a 30% longer play time. 

Batteries are not usually discarded be- 
cause of reduced volume capability of 
the receiver, but because of increasing 
audio distortion, "motor- boating," or 
poor local oscillator operation. It all has 
to do with the fact that, in most transis- 
tor radios, the battery itself is a common 
circuit element; and, for proper opera- 
tion, the battery must have a very low 
internal impedance throughout its ac- 
tive life. 

However, a battery's internal imped- 
ance increases with use and thus rep- 
resents an unseen -but very real -im- 
pedance in series with the voltage source. 
This common impedance couples the r.f., 
i.f., and audio stages together, generally 
in such a manner as to produce the "mo- 
torboating" and poor local oscillator op- 
eration. 

There is another problem associated 
with this increasing impedance. Inas- 
much as the average d.c. current required 

I00K 

9V CAPACITOR ( MI 

T UNDER 
TEST TExT) S2 SEE 

SI -`r -f l+ o 

Test several capacitors and use the one with the low- 
est leakage. Make sure that S2 is closed before op- 
erating S1 or the sudden current surge produced by 
the capacitor charging can easily damage the meter. 

by the audio stages alternates with the 
input signal, the inability of the power 
source to respond to the demands causes 
a flattening of wave peaks, thus "clip- 
ping" the waveform and introducing au- 
dio distortion. 

Note that the actions described are a 
function of the battery internal imped- 
ance, not its capability of producing 
power. If the impedance of the power 
source is kept low, the battery can keep 
on powering the set until its power capa- 
bility is actually reduced to a non -work- 
ing value. 

Probably the easiest way to reduce pow- 
er source impedance is to connect a large - 
valued capacitor across the battery. For- 
tunately, large -value, low- leakage, phys- 
ically -small electrolytic capacitors are 
available at any electronics parts distrib- 
utor. The larger the capacitance value, 
the better. Make sure that the capacitor 
is voltage -rated higher than the battery 
voltage of the set, and that it has low 
leakage (less than one microampere) . 

The circuit on this page illustrates one 
method of evaluating capacitors. Meter 
M1 should be capable of indicating from 
50 ¡IA, full scale, to 10 µA (or less), full 
scale. You first open SZ, close S2, and 
connect the capacitor to be tested into 
the circuit. Set the meter to its highest 
current range (in µA). Close 21 and wait 
for at least three minutes for the capaci- 
tor to charge and polarize. Then open S2, 
and switch the meter down -range to get 
a usable indication. The meter should 
read less than 1 pA for a good capacitor. 
(You may want to try several capacitors 
to find the one with the lowest leakage.) 

Once a capacitor has been selected, ob- 
serve its polarity, then solder it into the 
receiver circuit across the battery. Re- 
ception should improve either with fresh 
or used batteries. 
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 t i ilim kA 

Build a 
Bathroom 
Sterilizer 

STOP THE SPREAD 

OF INFECTION 

BEFORE IT STARTS 

BY BYRON G. WELS 

HAVE YOU EVER NOTICED how 
quickly a communicable infection like 

the common cold can spread through an 
entire family? At times, it can be like 
an epidemic, striking one person, then 
another, until everyone in the family is 
coughing and sniffling. 

Much infection spreading can be traced 
to the family bathroom, and two obvious 
culprits stand out -the water tumbler 
and the family toothpaste tube. The first 
member of the family to come down with 
the infection brushes his teeth, touching 
the infected toothbrush bristles to the 
toothpaste tube. When he is finished, he 
rinses his mouth with water from the 
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tumbler. Finally, he rinses the tumbler 
and his toothbrush and sets both back in 
their usual places. Enter the next mem- 
ber of the family to repeat the cycle. 

Rinsing the water tumbler and the 
toothbrushes does not kill or get rid of 
germs. However, a germicidal ultraviolet 
lamp will sterilize both the glass and 
toothbrushes quietly and unobtrusively. 
It is an ultraviolet lamp around which 
the "Bathroom Sterilizer" is built. 

Construction. The ultraviolet lamp (GE 
#GHS11, or similar) is the type used in 
many electric clothes driers. (If your 
electrical supply store doesn't carry it, 
try a clothes drier sales center.) The di- 
rect radiation of the lamp is harmful, so 
the lamp must be housed in a suitable 
box. The box used in the prototype is a 
3" x 6" x 8" aluminum utility box avail- 
able from most electronics parts suppli- 
ers. (A wood box could be used instead.) 
Size is not critical. 

Take the box apart, and drill two holes 
in the rear section to facilitate mounting 
the box on your bathroom wall. Then cut 
holes for two compartments in the front 
section of the box as shown in the photo 

W LAMP 
a SOCKET 

BALLAST 
CHOKE GROMMET 

MAGNETS 

TOOTH- 
BRUSH 
BRACKET 

Sizes of the toothbrush and tumbler compartment 
cutouts are not critical. They should, however, be 
located approximately as shown for maximum bene- 
fit. All parts should be well insulated from chassis. 
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on page 67. Mount the lamp socket and 
ballast choke approximately as shown, 
using Dow Corning's "Silastic 732 RTV" 
silicone rubber adhesive. Although con- 
ventional machine screw hardware could 
be used for mounting these parts, the 
adhesive holds almost as well, elimi- 
nates the need for drilling holes, and in- 
sulates the parts from the metal box. 

Fashion a toothbrush bracket from a 
%" -thick piece of plexiglass, drilling 
enough 1/2" holes to accommodate all of 
the family toothbrushes. Then cut an- 
other piece of plexiglass to a size slightly 
larger than the dimensions of the tooth- 
brush compartment cutout, and use 
epoxy cement to mount the bracket on 
one side and a door pull on the other side. 

Apply a fairly thick bead of "Silastic" 
adhesive along the bottom edge of the 
toothbrush compartment cutout, and 
press the plexiglass assembly in place. 
Allow the cement and adhesive to set 
overnight. When the adhesive does set, 
you'll find it almost as flexible as a me- 
chanical hinge -and it will last almost 
as long. 

Finally, drill a hole in the top of the 
box, near the ballast choke, line it with a 
rubber grommet, and pass a power cord 
through. Connect the lamp socket and 
ballast choke in series across the power 
line, and glue two small, flat magnets in 
place as shown to hold the compartment 
door closed. Then paint the box. 

Using the Sterilizer. Screw the ultra- 
violet lamp into the lamp socket, mount 
the unit on your bathroom wall, and plug 
the power cord into a convenient a.c. 
outlet. Set your water tumbler in the 
open compartment and your tooth- 
brushes in the other compartment. The 
direct radiation from the lamp will play 
on the tumbler and toothbrushes. In a 
relatively short time, most types of in- 
fectious bacteria will be killed off by ir- 
radiation. 

You get an additional benefit when 
you use the "Bathroom Sterilizer." The 
ultraviolet radiation produces ozone -a 
powerful deodorant. Bathroom odors, 
like the spread of infection, will also be- 
come less of a source of anxiety. 

A word of caution : when you build 
and mount the unit, be sure there is no 
possibility of anyone looking directly at 
the lighted ultraviolet lamp. -®- 
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NFORMATION CENTRAL 
Al MENA 

By CHARLES J. SCHAUERS, 

YOUR Information Central column has 
been in operation for one year. During 

this time, you readers have really tested us 
with some penetrating queries. Yet, so many 
readers ask questions that have already 
been answered in print that we sometimes 
feel that no one reads this column unless he 
or she has submitted a question and is look- 
ing for the answer to that question only. 
Before you take pen in hand -or preferably 
typewriter -please check back issues of this 
magazine to see if a question similar to 
yours has already been asked -and answered. 

When you do submit a question, please 
type or write it clearly, on a postcard if pos- 
sible -one question at a time -and send the 
card to the attention of Information Central. 
Because quite a number of questions are re- 
ceived each month, and space does not per- 
mit answering them all, we try to select 
those questions that will interest a broad 
range of readers. 

Sticking Decoder Reeds. 1 have a very 
early C -3101 Hallicrafters tone unit (CA -2 
"Command Call") for CB use and it is 
troubled by intermittent and sticking de- 
coder reeds. What can I do about them? 

Install a 13 -ohm, 1/ -watt resistor be- 
tween the decoder relay contacts and inte- 
grating capacitor C15. 

Turntable Operation on 60 Hz. While in 
Germany. I bought a Model 1009 Dual turn- 
table that operates on 50 Hz. Now that I am 
back in the U.S., how do I convert it to 60- 
Hz operation? 

You will need a 31NÚ28 motor pulley 
($3.70) available from United Audio Prod- 
ucts, 535 Madison Ave., New York, N.Y. 
10022. Make sure that you also convert the 
unit to 117 -volt a.c. operation by making 
the necessary internal power line changes. 

Power Transistor Checker. I have a large 
number of power transistors and would like 
to set up a simple checker to test for leakage 
and gain. Can you help me? 

See diagram above, right. The ohmmeter is 
used on low scale (R X 1). Do not use an 
ohmmeter that contains a battery of more 
than 3 volts. With a transistor in the cir- 
cuit, the lower the ohmmeter indication, the 
higher the leakage. If a zero indication is ob- 
tained, the transistor is shorted. By switch- 
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ing the resistor intu the base circuit, the 
relative gain of the transistor can be checked. 
Indications of over 60 ohms indicate that 
the transistor has low gain; high -gain tran- 

POWER 
TRANSISTOR 

1111LEAKAGE 

sistors will cause the meter to indicate be- 
tween 6 and 12 ohms; and moderate gain 
units will read between 25 and 40 ohms. 

Antenna Gain. How can I increase the 
gain of my 2 -meter dipole antenna? 

Try placing the antenna in front of a 
screen reflector. You will gain about 6 dB- 
and this is worth the effort! Raising the 
antenna will not increase its gain. 

CB Dummy Load. I need a combined 
dummy load and r.f. indicator for my CB 
rig. Can you help me? 

See the diagram below. This circuit will 
work with nearly any CB transmitter. It is 

O -I 

+ 
IN34 33W 

rmA 
12n 
3W 

TIyF 

ANTENNA 
GROUND 

25K 
W.W. 

best to mount the entire unit in a metal en- 
closure to prevent radiation. 

T -60 Overheating. I have a Knight -Kit 
T -60 transmitter which works very well, but 
when it is connected to a light bulb used as 
a dummy load, the tubes heat up- especially 
the 6HF8 oscillator -multiplier tube. The 
bulb continues to glow after the heat -up. I 
only hold the key down for a couple of 
minutes or so. What can I do to prevent 
overheating the tubes? 

Don't hold the key down any longer than 
it takes you to make the light bulb glow. 
This set was made for intermittent operation 
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-not key -down operation. Over -dissipation 
of the tubes results when the key is held 
down too long. 

VHF FS Meter. I need a VHF relative 
field -strength meter that will cover both the 
6- and 2 -meter ham bands. Can you provide 
a circuit for such a meter? 

We have used the FSM diagrammed be- 
low with much success. The tank consists of 
a 11/2" -long piece of #16 copper wire bent so 

that its terminals meet those of the Allied 
Radio No. 43 B 7091 miniature single -sec- 
tion 10 -365 pF tuning capacitor. The meter 
can be either a 50- or 100 -microampere 
unit. The pickup antenna connected to the 
center of the tank is a stiff 12 -inch piece of 
#8 copper wire -its length can be adjusted 
(by clipping) for best sensitivity. This unit 
will cover a frequency range of about 45 to 
250 MHz. 

FM Wireless Mike Reception. We have 
two FM wireless mikes and want to simul- 
taneously feed our public address system 
with them from two different locations. As 
a receiver feeding the p.a. system, we use an 
AJ -14 Heath FM stereo tuner. Getting both 
mikes on frequency (the exact frequency) 
is a problem, for the tuner a.f.c. seems to 
favor one of the units. Do you know of any 
solution? 

Crystal control of the mikes is the logical 
solution, but don't forget that when the 
mikes are located at different locations a 
signal strength problem also exists. This can 
be solved by running a very thin antenna 
wire (#36 or so) around the area to pick up 
the signal for the tuner. 

Mercury Relays. Why are mercury- wetted 
contacts used in relays? 

Because the mercury film provides a con- 
tinuously renewed contact area which breaks 
quickly to minimize contact arcing. Also, 
with no electrical erosion and mechanical 
wear, contact resistance is kept low. Mer- 
cury -wetted contact relays are used in com- 
puter type devices where billions of opera- 
tions are not uncommon. 

NCX -3 DX Chirp. I bought a second -hand 
NCX -3 transceiver and my DX contacts re- 
port that the set chirps. What can I do about 
such a condition? 

This condition is easy to cure. Remove 
70 

the red wire from pin 1 of tube V18 and 
reconnect it to pin 6. Then add a 2.5- milli- 
henry r.f. choke (50 mA) between pins 1 
and 6, and add a 0.01 -µF ceramic capacitor 
from pin 6 to ground. Your chirp will disap- 
pear. 

Construction Help. I am not the only one 
who would like to be able to buy some 
of the construction projects described in 
POPULAR ELECTRONICS in finished form. Do 
you know of anyone who builds and sells 
POPULAR ELECTRONICS projects? 

No, but we try to make it as easy as pos- 
sible for you to build them. In all cases, 
parts for projects are available from mail 
order houses (Allied, Lafayette, etc.), parts 
distributors, and the like. In many cases, 
printed boards -and even all components - 
are available from a particular supplier. 
Check the Parts Lists for projects you are 
interested in. 

Universal Squelch. I need a squelch cir- 
cuit for my tube -type CB receiver. Can you 
help me? 

The squelch circuit shown below is very 
effective, easy to install and operate. Only 
two tubes (nuvistors) are needed plus a 
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few low -cost parts. If your set already has 
a triode first audio stage, nuvistor V2 can 
be dispensed with. If your set uses a pen- 
tode first audio stage, this can be replaced 
with the nuvistor (V2) stage shown. 

Old UHF Tuner. I have an old GE Model 
UHF -70 TV tuner that has "outlived" five 
TV sets and is still working. However, to 
make it work, I have to push in hard on the 
tuning knob and rock the band selector. 
During a single program I sometimes have 
to do this four or five times. Can you tell 
me what's wrong with the tuner? 

You do have an "oldie," all right. Well, I 
would say your tuner needs a complete 
overhaul. You may be able to cure the in- 
termittent by cleaning all bandswitch con- 
tacts with a contact spray cleaner. 
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6 -Meter Low -Pass Filter. Can you please 
suggest a low -pass filter for 6 meters that is 
easy to make, requires no special tuning, 
and which will help me to get rid of TVI? 

The filter shown below has been success- 
fully used on 50 MHz and works very well. 

* LI 

-T6pF 56pT 

*SEE TEXT 

CERAMIC 
GROMMET "SHIELD 

*L2 

T6pF 

56pT 

OUT 

Make sure the components are installed in 
a metal cabinet as shielding is important. 
Use good coaxial -type connectors for input 
and output connections. Coils LI and L2 
consist of 23/4 turns of #19 wire, I/" di- 
ameter, /8" long, %" between turns. This 
filter will handle 10 watts. 

Tweeter Volume Control. A friend gave 
me a University Model 4401 tweeter for use 
with my hi -fi and I would like to add a 
volume control to it to control the output of 
the highs. How can I do this? 

See the schematic below. A wire -wound 
control with a rating of 3 to 5 watts should 
be used and it should have a logarithmic 

8A 

40 
PAPER 

(SEE TEXT) 

TWEETER 

taper, but because it is difficult to obtain 
other than a linear taper for the resistance 
specified, the attenuation will occur in the 
final third of resistance. 

Dipole Differences. I have been told that 
a 1/2 -wave folded dipole antenna fed with 
300 -ohm line is better than a single 1/2 -wave 
dipole fed with 72 -ohm coaxial cable. Is this 
true? 

No, it is not true. The folded dipole does 
have a wider bandwidth but it is no better 
than the single 1/2-wave dipole so far as gain 
or directivity is concerned -for a given fre- 
quency. 

6LQ6 and Higher Power. Have any new 
tubes been developed for color television 
which can be used in some ham rigs to 
give more power? 

Yes, the 6LQ6 can replace the 6JE6A, or 
B, and has 200 watts plate dissipation. It is 
made by RCA and you'll be hearing more 
about it as time goes on. 

February, 1968 

Hallicrafters S40 -A Improvement. I am 
an SWL and have an S40 -A receiver which 
I understand can be improved by switching 
the 6SG7 tube with a 6AC7 and the 6SA7 
with a 6SB7Y. If this is so, what modifica- 
tions would be necessary? 

You can change the 6SA7 without modi- 
fication but the socket will have to be re- 
wired for the 6AC7. Some improvement 
may be noted. 

Wireless AM Mike. I need an AM wire- 
less mike to help park school buses. My 
radius of operation is about 50 feet and as 
each bus has an AM radio, special receiving 
equipment would not be required. Any ideas? 

The unit shown below will work fine and 
will not exceed the FCC radiation require- 

RFC 
2.5mH 

CARBON 
MIKE 

+ 

T- 
I.SV 

1 

2K 

200pF 3FT 
NO.6 
COPPER 
WIRE 

365 
pF 

75 

*25404 
2N4O4A 
2N427 
2N426 
251017 
SK3004 
BA-6 

LOOP- 
STICK 

22 5V 

T 
ments for such a device. You can probably 
build the whole thing for less than $5.00. 
Good luck, and good parking! 

Tube Problem. Recently, the two final 
tubes in my "Galaxy V" failed. Because I 
could not obtain the GE 6HF5's recom- 
mended by the manufacturer, I used another 
brand. However, I could not neutralize the 
final with the other brand. Eventually, I 
located the GE tubes, and now the set works 
fine. Why should there be a difference in 
tubes of the same type number? 

There are differences in internal capaci- 
tance, construction, etc., in various brands. 
The type you tried would no doubt work in 
a TV set, but for r.f. power work it is an- 
other story. 

CB Transceiver to 10 Meters. How easy is 
it to convert a CB rig to 10 meters for ham 
operation? What has to be done? 

Converting any 11 -meter CB transceiver 
for 10 -meter ham -band operation requires 
some technical skill. Generally, crystals 
must be changed, coils trimmed a bit in the 
r.f. circuits, and some receiver mixer cir- 
cuits modified. POPULAR ELECTRONICS pub - 

(Continued on page 99) 
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the product gallery 
REVIEWS AND COMMENTARY ON ELECTRONIC GEAR AND COMPONENTS 

KNIGHT -KIT LINEAR AMPLIFIER 
(Model T -175) 

If you want to give your low- powered 
AM, CW, or SSB 6- or 10 -meter signal a 10- 
dB power boost, the Knight -Kit Model T -175 
linear amplifier (from Allied Radio, 100 N. 
Western Ave., Chicago, Ill.) will do the trick. 
Designed for operation on either the 6- or 
10 -meter ham bands, it can deliver an out- 
put up to 40 watts on AM phone, over 75 
watts on CW, and 150 watts PEP on SSB. 

The average ham constructor should be 
able to assemble the Model T -175 kit in 
8 -10 hours of working time. The instruction 
book is crystal -clear, and the only diffi- 
culty that your reviewer encountered was a 
minor one -in soldering the clips for the 
6JE6 plate caps. This problem was finally 
solved by first "etching" in some plating 
with acid -core solder, rinsing thoroughly, 
and completing the operation with rosin -core 
solder. 

The Model T -175 is housed in a green 
metal cabinet with a green and silver panel 
-to match the Knight -Kit TR -106 6 -meter 
transceiver. The linear amplifier has two 
panel meters -one a combination grid current 
and r.f. output meter, and the other a plate 
milliammeter to simplify túning. 

Putting the Model T -175 into operation 
is very simple. The principal requirement is 
to hold the maximum amplifier grid current 
down to something below 12 mA on AM 
phone. For CW operation, the grid drive is 
increased to 20 mA and the output goes up 
to about 75 watts or more. 

At first glance, the shielding of the Model 
T -175 appears to be less than adequate to 
eliminate possible harmonic radiation -es- 
pecially on 6 meters in a TV Channel 2 
viewing area. In on- the -air tests, however, 
the amplifier created no interference to two 
different name -brand TV receivers located 
within 15 feet of your reviewer's 6 -meter 
rig. In fact, excellent reception was obtained 
from TV transmitters some 30 miles away 
on Channels 5, 7, 9, 11, 26, and 32. If Chan- 
nel 2 interference were to be encountered, a 
low -pass filter would no doubt conquer this 
problem. 

The Knight -Kit Model T -175 linear ampli- 
fier is a nice addition to Allied Radio's popu- 
lar kit line. Although it was tested primarily 
72 

on 6 meters, the linear amp also performs 
equally well on 10 meters and might be an 
excellent investment for the ex -CB operator 
who has converted his old 11 -meter trans- 
mitter to the 10 -meter ham band. 

Circle No. 86 on Reader Service Page 15 or 115 

ERI AM /VHF -FM POCKET RADIO 
(Multivox 140) 

If you are a newspaper reporter, volunteer 
fireman, or just plain SWL, you've probably 
been eyeing the new crop of transistor pocket 
radio receivers that tune 150 MHz, and up. 
Most of these receivers have two bands -one 
covering the usual AM broadcast frequencies, 
the second tuning 150 -175 MHz. The latter 
band is popularly referred to as the VHF hi- 
band and 70% of all police and fire stations 
operate on these frequencies. The hi -band is 
also loaded with thousands of stations oper- 
ating in a variety of fixed -to- mobile (or vice - 
versa) radio services -including taxis, buses, 
appliance service vehicles, mobile radiotele- 
phones, etc. 

Any 2 -band receiver that tunes regular AM 
broadcasts and the VHF band is a compro- 
mise product. All sorts of trick circuits have 
been developed to alleviate the problems of 
tuning range, AM vs. FM detection, etc., and 
the potential buyer must be careful. At the 
worst, these receivers have absolutely no 
image rejection or are readily overloaded 
and swamped by nearby powerful TV or FM 
broadcasting stations. At best, reception is 
clear, selectivity is adequate, and overloading 
non -existent. 

Your reviewer was pleasantly surprised by 
the Multivox 140 (distributed by ERI, Box 
5877, Washington, D.C. 20014). During a 
desk -top test in mid -Manhattan- surrounded 
by volts of r.f. energy -the Multivox 140 was 
quiet, oblivious to interference, reasonably 
sensitive, and seemingly immune to body 
capacitance effects. The weather broadcaster 
(KW035) on 162.55 MHz could be received 
with the telescoping antenna fully collapsed. 

When the Multivox 140 was taken 30 miles 
from New York City, reception of police and 
fire signals within a radius of 10 -15 miles 
demonstrated the good sensitivity of the unit 
in a typical suburban dwelling. Weather 
broadcasts continued to be received with ex- 
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KNIGHT -KIT T -175 LINEAR AMPLIFIER 

This efficient linear amplifier can be 

driven by any transmitter on 6 or 10 
meters which has a 4 -watt output. 
The T -175 will deliver up to 40 watts 
on AM phone, 75 watts on CW, or 150 
watts PEP on SSB. Kit can be assem- 
bled in a minimum amount of time; 
your reviewer encountéred one minor 
difficulty. Timing clock motor visible 
on rear of chassis protects linear 
amplifier power output tubes by de- 
laying turn -on time of plate voltage. 

ERI AM /VHF POCKET RADIO 

Two -band, 12- transistor radio receiver is a recent 
import from Taiwan. Switch on back of unit changes 
wave bands and detection circuitry. In tests made at 
POPULAR ELECTRONICS, tbis receiver demonstrated 
good sensitivity and outstanding immunity-to strong 
TV signals in immediate vicinity. Dial accuracy was 
good and selectivity adequate for suburban reception. 

TRES RECEIVER C@u=' 
NIiH fCC RE'; 
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cowl) as well as protected under -the -hood 

tpg 
CONTINUED 

cellent clarity. The only problem encountered 
was from aircraft (jets) flying overhead 
breaking through on an image frequency. 

Having tested many pocket -type VHF re- 
ceivers, your reviewer feels that the Multivox 
140- selling at $19.95 -is a rather remarkable 
import. 

Circle No. 87 on Reader Service Page 15 or 115 

ATLAS SOUND MOBILE SPEAKER 
(Model MO -1) 

If you have a CB transceiver mounted in 
your car or truck, are you missing a chance 
to double its usefulness? According to a sur- 
vey of CB equipment made by POPULAR 
ELECTRONICS, four out of every five CB trans- 
ceivers have a panel- mounted switch that 
converts the CB modulator stages to a public 
address amplifier. All you need to do is con- 
nect the appropriate speaker to the designated 
transceiver output terminals and you have a 
powerful 3 -4 watt p.a. system. 

Mobile loudspeakers suitable for CB /p.a. 
use are manufactured by Atlas Sound (10 
Pomeroy Rd., Parsippany, N.J. 07054). Your 
reviewer scrutinized a recent Atlas Sound 
catalog and selected the weatherproof Model 
MO -1 for testing in conjunction with a Re- 
gency CB "Ranger." Possibly a Model MO -2 
speaker would have performed as well; the 
principal difference between the two is that 
the Model MO -1 was designed for outdoor 
mounting, and the Model MO -2 for mounting 
in a concealed, limited space under the hood 
between the radiator and grill work. The 
measured output of the Regency "Ranger" 
is 3.3 watts of audio at 1000 Hz. 

The Model MO -1 was "road- tested" atop 
the cab of a gas station pickup truck for 
several months. The mounting was rigid and 
the weather frequently foul, but the MO -1 
came through with flying colors. In the words 
of the gas station owner, "We don't know how 
we ever got along without this p.a. system to 
call instructions out to cars stalled on the 
roadway -and you can be sure we won't be 
without it again." 

Both the MO -1 and the MO -2 sell for 
$26.70 each and an economy model which has 
a plastic bell (the others have metal bells) 
goes for only $14.85. The latter, the model 
EC -10, is suitable for either outdoor (roof or 
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mounting. 
While CB business use of the p.a. system 

has been stressed here, some thought should 
also be given to the facility in many CB 
transceivers of piping the received CB output 
to an external speaker. Some transceivers 
have a switch on the front panel for this 
purpose -on others you can do it by inter- 
changing phone jacks. 

Circle No. 88 on Reader Service Page 15 or 115 

KNIGHT -KIT REGULATED SUPPLY 
(Model KG -663) 

The electronics experimenter who does any 
work with solid -state components must - 
sooner or later -buy or build a low voltage 
power supply. The ideal supply will put out 
pure d.c. with a ripple well below 1 millivolt, 
continuously variable voltage up to at least 
30 (or more) volts, have current regulation 
up to at least one ampere -and be short- 
circuit- proof. Only a few power supplies can 
fulfill this bill of particulars. One of them, 
the Knight -Kit KG -663, exceeds all of the 
above requirements with room to spare. 

Now being offered by Allied Radio Corp., 
the KG -663 ($94.50) is occupying a select 
space on the POPULAR ELECTRONICS laboratory 
workbench. This is a deluxe low- voltage sup- 
ply with a continuously variable range up to 
40 volts and 1.5 amperes. The output voltage 
can be accurately set with the concentric 
(coarse and fine) front panel controls. The 
current limiter control permits the experi- 
menter to preselect the desired maximum 
current that can be delivered to an experi- 
mental circuit. Any excess current demand by 
the test circuit is automatically shorted out. 
This feature alone will repay the initial in- 
vestment in the KG -663 if you perform deli- 
cate transistor experiments. 

There are several understated features in 
the Model 663. One is the provision for remote 
error sensing or programming (control). This 
feature allows precise voltage or current con- 
trol when the experiment is at a distance from 
the power supply. Another feature is the 
"Operate /Standby" switch that allows the ex- 
perimenter to interrupt a test without con- 
tinuously resetting the voltage and current 
limiting controls. 

The construction of the KG -663 is up to 
the usual high Knight -Kit standards. Wiring 
time should average a little over four hours. 
Your reviewer had no problems in assembling 
this kit. And, we still appreciate the Knight - 
Kit pre -cut and pre- trimmed color -coded 
hookup wires. Even with an average kit (in 
terms of construction difficulty), such as the 
KG -663, this little "extra" saved about 20 -25 
minutes. 

Circle No. 89 on Reader Service Page 15 or 115 
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ATLAS COMMUNICATIONS SPEAKER 

Take advantage of the public address output con- 
nections of your CB transceiver. In the mobile 
installation at right, an Atlas Sound outdoor com- 
munications speaker has been mounted atop the cab 
of a gasoline station pickup truck. The CB trans- 
ceiver inside the cab can be switched to p.a. when- 
ever the driver wants to talk to cars being pushed. 

KNIGHT -KIT LOW VOLTAGE SUPPLY 

The Knight -Kit KG -663 is a new member of the 
Allied Radio test equipment line -up. External cabinet 
dimensions complement other items in this line. 

February, 1968 

The point -to -point wiring of the KG -663 kit takes 
about 41/2 hours. Chassis is heavy -gauge metal and 

the whole unit has a feel of solid construction. 

Heat sinks, large transformer, and filte- capacitors 
are shown at left. Terminals strips in lower left cor- 

ner of chassis are for remote seising connections. 
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MOST electronics enthusiasts have a great 
interest in experimenting with various 

types of semiconductors, and appetites have 
been further whetted by the availability of 
an ever -widening range of devices. However, 
there is one common problem that almost 
all hobbyists encounter -the cost of a good 
sampling of new semiconductors makes a 
dent in a sometimes meager budget. To help 
solve this problem, several manufacturers 
have come up with semiconductor "kits" 
which can put many of the latest devices 
into the hands of the serious experimenter at 
a reasonable cost. 

For example, Texas Instruments' "Econo- 
my Semiconductor Designer's Kit" sells for 
only $24.50 and includes 25 npn and 15 
pnp bipolar amplifier transistors, 5 pnp and 

P: , 
.';.. %i..::.. : LID STATE 

GARNER, Semiconductor Editor 

ECONOMY 
SEMICONDUCTOR 
DESICNFR'S 
KIT 

Texas Instruments' "Economy Semiconductor De- 
signer's Kit" offers a large selection of semiconduc- 
tors at a modest price. Other "kits" are available. 

15 npn bipolar switching transistors, 10 re- 
channel FET's, 5 p- channel FET's, 5 UJT's, 
4 SCR's, 5 silicon rectifiers, 4 silicon power 
transistors, and one IC operational ampli- 
fier-a grand total of 94 semiconductors at 
about 26 cents each. The kit is available 
from any TI franchised distributor. 

Radio Corporation of America's "PHP 
Max Value Sampler," stocked by many 
RCA semiconductor distributors, sells for 
only $3.95, yet contains 22 high -quality 
76 

transistors, two each of 11 different types 
(about 18 cents per device). All are sili- 
con planar types in hermetically sealed 
packages and include low -noise UHF and 
VHF amplifiers, high -gain r.f. types, high - 
voltage units, and medium power types. 
Ask for the QK2100 Sampler. 

Siliconix's "VCR FET Designer's Kit" 
(DK -6) at $19.50 consists of an assortment 
of six voltage - controlled resistor (VCR) 
type FET's worth $30 if purchased individ- 
ually. For further information on this new 
type of device, contact your local Siliconix 
distributor, or write to Siliconix, Inc., 1140 
W. Evelyn Avenue, Sunnyvale, California 
94086. 

Incidentally, if you like to work with 
semiconductor circuits, you might want to 
get a copy of the latest RCA "Silicon Pow- 
er Circuits Manual SP -50" (available for 
$2 at your local parts distributor). This 
400 -page manual contains a wealth of de- 
sign and application information covering 
all types of power circuits using silicon semi- 
conductor devices, including transistors, rec- 
tifiers, SCR's and triacs. 

Reader's Circuit. Submitted by Profes- 
sor Raoul J. Fajardo of the Electronics De- 
partment of Pasadena City College (1570 
East Colorado Blvd., Pasadena, Calif. 
91106), the half -watt audio amplifier circuit 
in Fig. 1 is suitable for a variety of portable 
(battery- operated) applications, and can be 
used in receivers, field intercoms, and rec- 
ord players. According to Professor Fajar- 
do, the circuit furnishes 67 dB gain, has an 
extremely linear frequency response from 16 
Hz to over 60 kHz, and is so efficient that 
up to 100 hours of operation can be ob- 
tained from a fresh set of "D" cells. 

An earlier contribution by the Professor - 
a 5 -watt amplifier circuit which was featured 
in our March, 1965 column -proved so 
popular that he received letters from read- 
ers in the Philippines and South America 
as well as from many in the 50 United 
States. 

This time Professor Fajardo has de- 
veloped a unique complementary design 
which features direct coupling to the speak- 
er as well as between stages. In operation, 
Cl serves as the input coupling capacitor 
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10 predriver stage Ql. Temperature- compen- for balanced operation. The preferred tech- 
sated base bias is established by a voltage 
divider made up of RI, balancing potenti- 
ometer R2, and R3 in conjunction with emit- 
ter resistors R6 and R7, the latter bypassed 
by C3. Resistor R4 serves as Ql's collector 
load while R5, bypassed by C2, acts to es- 
tablish Q3's base bias level for push -pull 
operation. The amplified output signal from 
QI is applied to driver transistors Q2 and 
Q3 with these, in turn, direct -coupled to the 
class B complementary symmetry power 
amplifier stage, Q4 and Q5. The dual power 
supply, BI and B2, is controlled by a d.p.s.t. 
switch, SI. 

Standard components are used. Transis- 
tor QI is a 2N404, while Q2 and Q5 are 
Motorola pnp HEP 51's and Q3 and Q4 are 
npn HEP 53's. All resistors are half -watt 
types, and R2 is a linear potentiometer. 
Electrolytic capacitors C/, C2, and C3, can 
be 6- to 12 -volt types. Batteries BI and 
B2 each consist of two series -connected "D" 
cells (four in all), with SI a toggle, slide, 
or rotary switch. Finally, an 8 -ohm PM 
speaker is used. 

Neither layout nor lead dress should be 
overly critical, but, of course, good wiring 
practice should be followed in duplicating 
the circuit. Signal leads should be kept short 
and direct, and all d.c. polarities observed. 
With relatively few parts, the design is ideal 
for etched circuit or perforated board con- 
struction. 

Once the wiring is completed and checked 
for possible errors, R2 must be adjusted 

Fig. 1. Professor Fajardo's half - 
watt amplifier has 67 dB gain, 
and a frequency response from 
16 Hz to over 60 kHz. Four 
"D" cells power it for 100 hours. 

nique requires an oscilloscope and audio 
signal generator. With the scope connected 
across the speaker terminals, apply a 1 -kHz 
signal to the amplifier's input terminals, 
adjusting the input level until clipping is 
observed. Next, adjust R2 until both peaks 
(positive and negative) of the amplified sig- 
nal begin to clip at the same level. 

If suitable test equipment is not avail- 
able, a reasonably good adjustment can be 
made by using an audio signal obtained 
from a tuner or small receiver and adjust- 
ing R2 for maximum undistorted output 
volume. 

Manufacturer's Circuit. Requiring a min- 
imum of components, the a.c. power line 
control circuit in Fig. 2 was abstracted from 
Technical Specification Data Bulletin, File 
No. 257, issued by RCA's Electronic Com- 
ponents and Devices Division in Harrison, 
N.J. Featuring a relatively new semicon- 
ductor device with a built -in trigger diode 
element, the circuit can be used as a light 
dimmer, heater element control, or speed 
control for universal motors, and is capable 
of handling loads of up to 720 watts. 

The circuit's basic operation is similar to 
that of a phase -controlled SCR circuit, except 
that the triac is a bi- directional silicon 
switch which allows full -wave operation and 
hence is not only more efficient than the 
unidirectional SCR, but permits a wider 
range of control action. The triac is a Type 
40431 (available from any RCA -franchised 
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semiconductor distributor), while R1 is a 
conventional potentiometer and R2 a 1 -watt 
fixed resistor. Capacitors CI and C2 are 200 - 
volt ceramic, plastic film, or paper types. 
If desired, a s.p.s.t. switch may be con- 
nected in series with the load as a basic 
on -off control. 

In common with most power control cir- 
cuits, layout and wiring are not overly criti- 

Fig. 2. RCA power controller uses a single triac. 

cal. However, the triac must be heat -sinked 
if used near its maximum rating. Since the 
triac has a bi- directional conduction charac- 
teristic, its electrodes cannot be properly 
identified as anode, cathode, and gate as in 
an SCR. Rather, the gate designation is 
retained only for the control electrode, while 
the other two electrodes are identified sim- 
ply as "main terminals" (MT1 and MT2 
in Fig. 2). The 40431 is assembled in a mod- 
ified TO -5 package, with the outer metal 
case serving as MT2's terminal and conven- 
tional wire leads provided for the gate and 
MT1 connections. Its case is tin -plated to 
facilitate soldering directly to a heat sink. 

Overseas News. A solid -state instrument 
which may help correct color blindness has 
been designed by a Japanese scientist, Dr. 
Susumu Imamura, of Kansai University. 
Dubbed a "Sunvister," the instrument is es- 
sentially a low- frequency current generator. 
In practice, it is used by the patient for 20 
minutes a day over a three- to six -month 
period. Initial results have been quite prom- 
ising. 

Using a mesa -collector, planar- emitter 
structure developed by a Dutch firm, Phil- 
ips' Gloeilampenfabrieken, semiconductor 
manufacturers in both Japan and the United 
States are now producing power transistors 
with collector -base ratings of 1500 volts. 
Designed for use in TV sets as horizontal 
output amplifiers, the new transistors are 
being offered by the Matsushita Electronics 
Corp. in Japan and the Amperex Electronic 
Corp. in the United States. 

The new Model 1600 VW's produced in 
West Germany feature fully electronic fuel - 
injection control systems. About the size of 
a cigar -box, each control unit employs 25 
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transistors, 35 diodes, 140 resistors, and 20 
capacitors. In operation, sensors develop in- 
formation on intake -manifold pressure, cyl- 
inder temperature, crankcase temperature, 
throttle position, and engine speed which is 
fed to the control unit. The electronic device, 
in turn, develops control signals for the 
fuel- injection valves to insure maximum ef- 
ficiency and minimum exhaust pollution. 

Transitips. Reader John H. Cone (1496 
North Lake, Pasadena, Calif.), a West Coast 
real- estate executive, suggests a simple tech- 
nique for determining whether a given semi- 
conductor device is germanium or silicon. 
His technique is based on the differences 
in the voltage drops across forward -biased 
diode junctions. 

The basic circuit used is given in Fig. 3. 
Although a pnp transistor is featured in 
the example, a npn type can be checked just 
as easily by reversing all d.c. polarities. In 
addition, the same basic technique can be 
applied to diodes or, for that matter, to 
any semiconductor device having a pn diode 
junction. 

In the diagram, I is a milliammeter, V a 
sensitive voltmeter, and R a current -limiting 
resistor. The latter's value is not critical - 
from 100 to 1000 ohms is satisfactory for 
most tests. A variable d.c. power source is 
needed (a potentiometer connected across 
a 12 -volt battery can be used in a pinch), 
and the test is made simply by adjusting 

Fig. 3. John Cone's simple transistor identifier. 

the power source for a base -emitter current 
of 10 mA as indicated on I, and checking 
the base - emitter voltage on V. 

According to reader Cone, commercial ger- 
manium devices have a pn junction volt- 
age drop between 0.3 and 0.5 volt, with an 
average near 0.4 volt, while silicon devices, 
on the other hand, have drops of between 
0.55 and 0.8 volt, averaging about 0.7 volt. 
If the pn diode junction voltage is above 
0.6 volt, then you are almost certainly deal- 
ing with a silicon device -and with germani- 
um if the voltage is below that figure. 

That does it for February, fellows. Until 
next month... 

-Lou 
POPULAR ELECTRONICS 
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AMATEUR TELEVISION AROUND THE WORLD 

SINCE the world's first amateur 2 -way 
TV contact in May, 1952, between 

G3BLV /T and G5ZV /T, English amateurs 
have been active TV'ers. Across the English 
Channel, most European governments -ex- 
cept Finland -were reluctant to issue ATV 
licenses prior to 1965; hence, most early 
European ATV work was of the closed -cir- 
cuit type. Nevertheless, there have been ac- 
tive ATV groups in countries like Belgium, 
Finland, France, Germany, Holland, and 
Switzerland for years. Three amateur TV 
licenses have been issued in India, and 
ATV stations exist in the Falkland Is- 
lands, Japan, New Zealand, and the Phil - 
lippines. 

Australia has a particularly resourceful 

group of ATV'ers. Recently, they set up an 
amateur TV receiver at an exhibition to 
receive sound and pictures from a TV trans- 
mitter installed on a hill half a mile away. 
At the last moment, however, the Austra- 
lian "FCC" vetoed transmitting picture and 
sound signals simultaneously on different 
frequencies. Undaunted, the boys set up a 
250 -watt electric light at the transmitting 
site and beamed it towards the exhibition 
hall with a reflector and modulated the light 
beam with an audio signal. At the exhibition 
hall, they aimed a photoelectric cell at the 
light on the hill and fed the cell's output into 
the audio system of the TV receiver. The 
demonstration was a complete success. 

In the United States, there are about 

AMATEUR STATION OF THE MONTH 

Richard A. Hopkins, WA5QQF, Texarkana, Ark., knew nothing about amateur radio 
until he visited the shack of Jim Culver, W5WGD. Dick started learning the code 
the next day. After he received his Novice license, he worked 40 states and five 
countries with an EICO 720 transmitter and an old, old Hallicrafters S -40B re- 

ceiver. A Swan -350 transceiver is on the way now.. Also, Dick's dad is studying 
"'like mad" for HIS ham ticket. WA5QQF will receive a one -year subscription for sub- 
mitting the winner for February in our Amateur Station of the Month photo con - 

test. To enter the contest, send a clear picture of your station with you at the 
controls and some details on the equipment you use and your ham career to Amateur 
Radio Photo Contest, c/o Herb S. Brier, W9EGQ, P. O. Box 678, Gary, Ind. 46401. 
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5000 amateurs with aspirations to transmit 
TV pictures; at any one time, approximately 
1000 of them are capable of doing so. In ad- 
dition to transmitting conventional TV pic- 
tures, U.S. amateurs have been pioneering 
120 -line, "slow- scan" TV. 

Compared to the 4- to 10 -MHz bandwidth 
and 30- to 200 -mile range of conventional 
TV signals, slow -scan TV signals occupy 
no more bandwidth than a conventional 
AM or SSB phone signal and can be trans- 
mitted worldwide. Furthermore, they can be 
transmitted and received on conventional 

"Mr. 160 Meters" himself, Stew Perry, W1BB, Win- 
throp, Mass., operates from his special 160 -meter 
portable station located on a cliff overlooking the 
Atlantic Ocean. Running 100 watts input to a John- 
son "Valiant" transmitter feeding an inverted -V 
antenna, Stew has worked VS1LP, Singapore -prob- 
ably the longest distance ever covered on 160 me- 
ters -and all other continents from this station. 

Leon DeVries, WA7DTH, is trustee for WA7GPD, 
Cyprus Pirate Amateur Radio Club station, Cyprus 
High School, Magna, Utah. The station, equipped 
with a Collins 32 -S3 transmitter, 75 -S3C receiver, 
and 30 -L1 amplifier, plus a Hy -Gain tri -band beam 
80 feet high, would be the envy of most hams. 
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amateur phone receivers and transmitters 
with the addition of relatively inexpensive 
accessory equipment. Although slow -scan 
TV can be used only to televise still objects, 
and its detail is less than the conventional 
525 -line TV, the results are surprisingly 
good for amateur purposes. 

In 1959, WA2BCW successfully trans- 
mitted slow -scan TV pictures to G3AST on 
29 MHz. In recent tests authorized by the 
FCC, several amateurs were able to send 
good slow- scanned TV pictures to Antarc- 
tica and other DX countries regularly on 
14 and 21 MHz. As a result of these tests, 
the FCC will probably soon permanently 
authorize General and Extra Class licensees 
to use slow -scan TV in portions of various 
amateur phone bands. 

For much of the above information, your 
Amateur Radio Editor is indebted to SIRAN 
(South India Radio Amateur Newsreel), the 
club paper of the Bangalore, India, Amateur 
Radio Club. 

ARRL Novice Roundup. February and 
March offer both Novices and old- timers 
operating events tailored specifically for 
them. For Novices, there is the annual 
ARRL Novice Roundup. Operating a max- 
imum of 40 hours between 6 p.m., local time, 
February 3, and 6 p.m., local time, February 
18, Novices will work all classes of ama- 
teurs, and the latter will work Novices. Each 
contestant will earn a point every time he 
sends a contest number (starting with 
number one) and the name of his ARRL 
section, and receives the same type of in- 
formation from the other station. 

To obtain your score, you add the high- 
est code speed shown on your ARRL Code 
Proficiency Certificate -if you have one -to 
your QSO points, and multiply the total by 
the number of different ARRL sections 
worked. Mail your score to: Communica- 
tions Department, American Radio Relay 
League, Inc., 225 Main St., Newington, Conn. 
06111. The ARRL will award certificates to 
the highest scoring Novices in each section. 
You can write to the ARRL ahead of time if 
you wish, and request log sheets and a free 
map of the ARRL sections. 

Novices must, of course, operate inside 
the Novice bands, but other classes of ama- 
teurs may participate in the Roundup from 
frequencies just outside the Novice bands; 
so Novices who neglect to listen outside 
their bands will probably miss many con- 
tacts. Good luck, and may you add many 
states to your WAS (Worked All States) 
total. 

International DX Competition. The 1968 
International DX Competition is divided 

(Continued on page 102) 
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ON THE CITIZENS BAND 
By MATT P. SPINELLO, KHC2060, CB Editor 

DURING 1968 your CB Editor plans to 
visit various parts of the country to 

meet with CB'ers and discuss their prob- 
lems, their present activities and plans for 
the future, and to monitor their operation. 
The purpose of such monitoring will be 
to get an "on location" representative view 
of how CB radio is being used in various 
parts of the United States. The first moni- 
toring session was conducted in Denver, 
Colorado. 

Veteran TV personality (and old friend) 
Ron Voigt, anchorman newscaster with 
KWGN -TV, Denver, Colorado, welcomed 
us to the mile -high city, and pointed out 
spots where CB monitoring would be most 
effective. The end of the line proved best, 

approximately three - 
quarters of the way 
up the side of Look- 
out Mountain, which 
overlooks Golden, 

Colorado, and sports a crown of transmitter 
towers for radio and TV stations. Monitoring 
at this level appeared to be nearly as effective 
as flying over the area at a few thousand feet. 

During a four -day period of intermittent 
monitoring, it was interesting to note that 
the claims regarding the flagrant misuse of 
the CB channels do not apply to Denver, 
Colorado. The CB'ers here apparently take 
pride in keeping channel 9 for use exclu- 
sively as the area calling channel. Nearly 
400 calls were monitored, and only once 
did an infraction of the rules occur -when 
the "Roadrunner" placed a call to "The 
Eagle." The "bird" did not answer -he was 
apparently out of his "nest." 

On the great majority of Denver calls 
monitored, both stations agreed upon an al- 
ternate channel and cleared "9" immediately 
after contact was made. In fact, in order to 
monitor actual conversations, it was neces- 
sary to tune the band. "Nine" was consis- 
tently silent, as it should be. The CB ac- 
tivity in the Denver area was generally 
orderly, proper, and there was a lot less chit- 
chat than you might expect. 

By contrast, at about the same time, our 
voluntary western correspondent Ken Win- 
slow reported that in California the FCC 
was busy fencing in 18 violators in the 
Hayward, San Leandro, and Fremont area. 

DEADLINE 
DENVER 

February, 1968 

Newscaster Ron Voigt simulates a CB transmission 
for your CB Editor on the news set at KWGN -TV, 
Denver, Colorado. (Channel 2 photo by Dave Porta) 

Among them were "Granny Goose," "Tar- 
antula," and "Drunken Alcoholic," to name 
a few. The FCC agents monitored the hap- 
penings for two weeks, homed in on the op- 
erators' signals, then closed down. The 
violators could get $100 fines for their fri- 
volity. 

Also, by contrast, your CB Editor had a 
chance to do some monitoring around Chi- 
cago, Ill., where CB activity was heavy, 
with shenanigans and legal transmissions 

(Continued on page 105) 

A Johnson "Messenger Ill" portable was used tor 
monitoring purposes near the top of Lookout Moun- 
tain by your CB Editor. (Photo by Harry Gladwin) 
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FOREIGN- LANGUAGE BROADCASTS TO NORTH AMERICA 
Prepared by ROGER LEGGE 

LANGUAGE STATION TIME -EST TIME -GMT FREQUENCIES (MHz) 

ALBANIAN Tirana, Albania 9 -9:30 p.m. 0200 -0230 6.187, 9.715 

ARMENIAN Yerevan, U.S.S.R. 10 -10:30 p.m. 0300 -0330 15.18, 17.775, 17.88 

ARABIC Beirut, Lebanon 9 -9:30 p.m. 0200 -0230 11.925 
Cairo, U.A.R. 7 -8 p.m. 0000 -0100 9.475 

BULGARIAN Sofia, Bulgaria 8 -8:30 p.m. 0100 -0130 9.70 

CHINESE Peking, China 8 -10 p.m. 0100 -0300 15.10, 15.20, 17.715 
10 -12 p.m. 0300 -0500 15.35, 17.735 

CZECH /SLOVAK Prague, Czechoslovakia 8:30 -9 a.m. (Sun.) 1330 -1400 15.448, 17.705, 21.45 
10 -10:30 0300 -0330 6.355, 7.345, 9.55 

DANISH Copenhagen, Denmark 7 -7:45 a.m. 1200 -1245 15.165 
8 -8:45 p.m. 0100 -0145 9.52 

DUTCH Brussels, Belgium 6:15 -8 p.m. 2315 -0100 9.615 
Hilversum, Holland 9:30 -10:50 p.m. 0230 -0350 9.59 

FINNISH Helsinki, Finland 7:15 -10:10 a.m. 1215 -1510 15.185 

FRENCH Brussels, Belgium 6:15 -8 p.m. 2315 -0100 9.615 
Paris, France 7 -7:30 p.m. 0000 -0030 9.755, 11.845, 17.73 
Rome, Italy 8:20 -8:35 p.m. 0120 -0135 9.575, 11.81 
Vatican City 8:10 -8:25 p.m. 0110 -0125 7.25, 9.69, 11.76 

GERMAN Berlin, Germany 8:30 -9:30 p.m. 0130 -0230 9.50, 9.60 
Cologne, Germany 7 -10 p.m. 0000 -0300 6.10, 9.545, 11.795 

10 p.m. -1 a.m. 0300 -0600 6.10, 9.735, 11.795 
Vienna, Austria 7 -11 p.m. 0000 -0400 9.77 

HUNGARIAN Budapest, Hungary 7 -7:30 p.m. 0000 -0030 6.235, 9.833, 11.91 
9 -10 p.m. 0200 -0300 6.235, 9.833 

ITALIAN Rome, Italy 5:30 -8 p.m. 2230 -0100 9.575, 11.81 

JAPANESE Tokyo, Japan 7:15 -7:30 a.m. 1215 -1230 9.505 
8:30 -9 p.m. 0130 -0200 15.135, 15.235, 17.825 

LITHUANIAN Vilnius, U.S.S.R. 5:30 -6:30 p.m. 2230 -2330 9.745, 11.96, 11.975 

NORWEGIAN Oslo, Norway 6 -7:30 p.m. 2300 -0030 9.55, 11.735, 11.85 
10 -11:30 p.m. 0300 -0430 9.55, 11.735, 11.85 

PORTUGUESE Lisbon, Portugal 7 -9 p.m. 0000 -0200 6.025, 9.68, 11.935 
9:45 -11 p.m. 0245 -0400 6.025, 9.68, 11.935 

RUMANIAN Bucharest, Rumania 6:15 -7 p.m. 2315 -0000 6.15, 9.51, 11.94 
10:30 -11 p.m. 0330 -0400 6.15, 9.57, 11.94 

RUSSIAN Moscow, U.S.S.R. 7 a.m. -1 p.m. 1200 -1800 15.15, 17.78, 21.575 
6:30 -7 p.m. 2330 -0000 9.63, 12.03 
9 -9:30 p.m. 0200 -0230 9.61, 9.63 

SPANISH Havana, Cuba 6 a.m. -4 p.m. 1100 -2100 6.135, 11.76, 15.27 
5 -11 p.m. 2200 -0400 6.135, 9.55 

Quito, Ecuador 6 -9 a.m. 1100 -1400 9.745, 11.915, 15.115 
7:30 -9 p.m. 0030 -0200 9.745, 11.915, 15.115 

SWEDISH Stockholm, Sweden 8 -8:30 p.m. 0100 -0130 5.99 
11 -11:30 p.m. 0400 -0430 11.705 

UKRAINIAN Kiev, U.S.S.R. 6:30 -7 p.m. 2330 -0000 9.61, 9.665, 9.685 
10:30 -11 p.m. 0330 -0400 9.61, 9.685, 12.03 
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SHORT -WAVE LISTENING 
By HANK BENNETT, W2PNA /WFE2FT 
ShcrtWove Editor 

SHORT -WAVE BROADCASTING FROM VL -LAND 

FOR THE PAST several months there has 
been an increasing interest in several 

short-wave broadcast stations operated in 
the Far Southwest Pacific by the Australian 
Trust Administration of Papua and New 
Guinea. These stations transmit in the two - 
to -four megahertz band and CAN be heard 
if you are fortunate enough to tune during 
good receiving conditions. Trying to tune in 
a low- powered 90 -meter band station at a 
distance of several thousand miles can be a 
formidable challenge. But for those who 
have asked for a list of these stations, here 
is a complete run -down on them, including 
frequency, power, and operating times. 

VL9BR, R. Rabaul, New Britain, New 
Guinea, 3385 kHz, 10 kW, operates at 2000- 
2200 and 0600 -1300 in Tolai, pidgin, and 
English, broadcasting to the Tolai people of 
the Gazelle Peninsula, New Britain (popu- 
lation, 53,000). 

VL9CD, R. Wewak, Wewak, New Guinea, 
3335 kHz, 10 kW, operates at 2000 -2200 
and 0615 -1230 in pidgin English. This sta- 
tion serves the people of the Sepik District 
(population 200,000). 

VL8BK, R. Kerema, Gulf District, Papua, 
3245 kHz, 250 watts, operates at 0700 -1200 
in Toaripi, Orokolo, Eng., and Police Motu 
(the lingua franca of the Islands). The area 
served is the Gulf District of Papua (popu- 
lation, 55,000). 

VL8BD, R. Daru, Western District, Papua, 
3305 kHz, 10 kW. operates at 0645 -1200 in 
Police Motu and English, broadcasting to 
the Western District of Papua (population, 
60,500). 

VL9CG, R. Goroka, Eastern Highlands, 
New Guinea, 2410 kHz, 250 watts, operates 
at 0700 -1130 in Gahuku, Kafe, Kuman (lan- 
guage of the Chimbu people) and pidgin. 
The Eastern Highlands is the area served 
(population, 286,000). 

VL9CH, R. Mount Hagen, Western High- 
lands, New Guinea, 2450 kHz, 250 watts, 
operates at 0730 -1130 in pidgin English, 
Enga, Medlpa, and Mid Wahgi. This sta- 
tion serves the Western Highlands (popula- 
tion, 304,000). 

Programming on these six stations is de- 
signed exclusively for the people covered by 
the stations and all the announcing and 
presentation is done by natives of Papua 
and New Guinea. Musical programs range 
from traditional music to pop, and there 
are numerous newscasts. Features include 
health, agriculture, and children's programs, 
hit parade programs in pidgin English and 
Police Motu, broadcasts of local govern- 
ment council meetings and interviews. All 
technical services, transmitters, studio 
equipment, etc., are supplied and serviced 
by the Department of Posts and Telegraphs, 

(Continued on page 112) 

February, 1968 

One of New England's vet- 
eran DX'ers, Fred Barrett, 
WPE1FD, Stamford, Conn., 
has been an SWL enthusiast 
since 1928. His receiving 
equipment includes a Halli- 
crafters SX -71 (center), a 
BC -453 on top of a 
BC -454 (at right), and a 

power booster topped by a 

6- antenna switch box (at 
left). Incidentally, Fred is 
the owner of an old Radio 
Museum that may be vis- 
ited by appointment only. 
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ENGLISH -LANGUAGE BROADCASTS TO NORTH AMERICA 
FOR THE MONTH OF FEBRUARY 

Prepared by ROGER LEGGE 

TIME-EST 
TO 

TIME -GMT 
EASTERN NORTH AMERICA 

STATION AND LOCATION FREQUENCIES (MHz) 

7 a.m. 1200 Melbourne, Australia 9.58, 11.71 
7:15 a.m. 1215 Montreal, Canada 9.625, 11.72 
7:45 a.m. 1245 Copenhagen, Denmark 15.165 
9 a.m. 1400 Stockholm, Sweden 21.585 
6 p.m. 2300 London, England 6.11, 9.58, 11.78 

Moscow, U.S.S.R. 7.15, 9.665, 9.685 
7 p.m. 0000 Sofia, Bulgaria 9.70 
7:30 p.m. 0030 Budapest, Hungary 6.235, 9.833, 11.91 

Johannesburg, S. Africa 11.875, 15.22 
Kiev, U.S.S.R. (Mon., Thurs., Fri.) 9.61, 9.665, 9.685 
Stockholm, Sweden 5.99 

7:50 p.m. 0050 Vatican City 7.25, 9.69, 11.76 
8 p.m. 0100 Berlin, Germany 9.50, 9.60 

Havana, Cuba 9.525 
Madrid, Spain 6.13, 9.76 
Peking, China 15.06, 17.68, 17.795 
Prague, Czechoslovakia 6.355, 7.345, 9.55 
Rome, Italy 9.575, 11.81 

8:30 p.m. 0130 Berne, Switzerland 6.12, 9.535, 11.715 
Cologne, Germany 9.64, 11.945 
Hilversum, Holland 9.59 (Bonaire relay) 
Tirana, Albania 6.187, 7.30 

9 p.m. 0200 Cairo, Egypt 9.475 
Lisbon, Portugal 6.025, 9.68, 11.935 
London, England 6.11, 7.13, 9.58 
Moscow, U.S.S.R. 7.15, 9.655, 9.685 

TIME -PST 
TO WESTERN NORTH AMERICA 

TIME -GMT STATION AND LOCATION FREQUENCIES (MHz) 

8 a.m. 1600 Tokyo, Japan 9.505 
6 p.m. 0200 Melbourne, Australia 15.32, 17.84 

Taipei, China 15.125, 15.235, 17.825 
Tokyo, Japan 15.135, 15.235, 17.825 

6:30 p.m. 0230 Johannesburg, S. Africa 9.705, 11.875 
7 p.m. 0300 Madrid, Spain 6.13, 9.76 

Seoul, Korea 15.43 
7:20 p.m. 0320 Yerevan, U.S.S.R. 15.18, 17.775, 17.88 

(Tues., Wed., Fri., Sat.) 
7:30 p.m. 0330 Prague, Czechoslovakia 5.93, 7.345, 9.55 

Stockholm, Sweden 11.705 
8 p.m. 0400 Lisbon, Portugal 6.025, 9.68, 11.935 

Moscow, U.S.S.R. (via Khabarovsk) 9.54, 11.85, 15.18 
Peking, China 11.82, 15.095, 17.68 

8:30 p.m. 0430 Bucharest, Rumania 6.15, 9.51, 11.94 
Budapest, Hungary 6.235, 9.833 
Kiev, U.S.S.R. (Mon., Thurs., Sat.) 9.61, 9.685 

8:45 p.m. 0445 Cologne, Germany 9.545, 11.945 
9:15 p.m. 0515 Berne, Switzerland 6.12, 9.695 

10:30 p.m. 0630 Havana, Cuba 9.655 
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SPECIAL 10th ANNIVERSARY ISSUE- 

It's our anniversary .. . 

but you get the present: 
250 fascinating, fun - 
filled hours with the al!- 
new Winter 1968 ELEC- 
TRONIC EXPERIMENT- 
ER'S HANDBOOK! A big 
surprise package of 28 
challenging do -it -your- 
self construction proj- 
ects for your home 
and auto audio, stereo, 
hi -fi SWL, CB and 
Ham science fair proj- 
ects lab and test 
equipment. 

You'll build such valuable units as ... a 

solid -state CD ignition system ... a sequence - 
operated lock ... a metal locator ... a two - 
by -two stereo preamplifier ... a 70 watt per 

MISOSMISO RI 
_= eEIECTRONIC 
EXPERIMENTER'S HANDBOOK 
.WINTER EDITION $1.25 

channel hi -fi amplifier 
...a VOM range splitter 
... an IC binary counter 

. and Tesla's thermo- 
magnetic motor! 

Each has complete 
schematics, illustra- 
tions, parts lists and 
easy -to- follow instruc- 
tions that guarantee you 
perfect finished prod- 
ucts. PLUS expert tips 
'n techniques designed 
to build your electronics 
skill. You'll keep up with 
the latest advances in 

the field, learn many professional methods and 
shortcuts ... ánd develop that extra technical 
know -how you get only from practical, first 
hand experience. 

In short, Happy Anniversary to us ... means Happy Hobbying to you. For this big / 
10th Anniversary edition of the ELECTRONIC EXPERIMENTER'S HANDBOOK .// 

is the best yet -sure to be grabbed up by electronics enthusiasts / 
GET THE everywhere. Use the coupon below to order your copy today! / ZIFF -DAVIS 

// SERVICE 

/DIVISION, DEPT. EEHF ç //595 B'way, N.Y.. N.Y. 10012 

U / OK! Send me the allnew 

T 

/ Winter 1968 ELECTRONIC EX- 

L // PERIMENTER'S HANDBOOK. / / and 
plus 15c for 

regular edition. / ($1.75 for orders outside the U.S.A.) 

DELUXE 
LEATHERFLEX- 
BOUND EDITION 
for just $3 POSTPAID! 
The Winter 1968 ELECTRONIC 
EXPERIMENTER'S HANDBOOK is 

also available 
in a splendid 
deluxe edition. 
Rugged Leatherflex 
cover provides lasting 
protection yet is softly 
textured and gold -embossed 
for the Icok of elegance. A 
collector's item - a superb 
addition to your electronics 
bookshelf. And it's yours, for 
just $3 postpaid, when you 
check the appropriate box on 
the order form. 

1969 ELECTRONIC 

EXPERIMENTER'S 
HANDBOOK 

February, 1968 

/ $3.00 enclosed. Send me the Deluxe Leatherflex- / bound edition, postpaid. ($3.75 for orders outside the 

/U.S.A.) Allow three additional weeks for delivery. 

' name 

' address 

' city 

' state zip code 

I missed the big Spring 1967 edition. Please send me the regular 

edition El Deluxe Leatherflex -bound edition. (Prices same as above.) edition 
MUST BE ENCLOSED WITH ORDER .I 

PLEASE PRINT 

PE 28 
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You 
CAN 

Parallel 
Storage 

ita ((eric$ 
BY EDWIN T. JAYNES 

UNTIL high- amperage solid -state rec- 
tifiers became commonly available, 

it was not practical to parallel wet cell 
storage batteries. The slightest differ- 
ence in the open- circuit voltages of par- 
allel- connected batteries will set up a 
circulating current whereby the battery 
with the greater voltage will tend to 
charge the one with the lesser voltage. 
This circulating current is capable of 
damaging both batteries. 

When the solid -state rectifier came 

Diodes Dl, D2, D3, and D4 prevent circulating cur- 
rent loops from being set up between batteries A 
and B when the batteries are connected in parallel. 
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along, it became practical to parallel 
storage batteries for increased ampere - 
hour capacity without setting up a cir- 
culating current loop. If, for example, 
diodes D1, D2, D3, and D4 are connected 
in a parallel circuit containing two bat- 
teries as shown in the schematic dia- 
gram, potential differences between the 
batteries cannot cause an appreciably 
large current to circulate. The little cur- 
rent that does circulate with the reverse - 
biasing of D1 through D4 is generally 
on the order of a few milliamperes. 

The diodes form a bridge circuit, al- 
lowing a battery charger to charge both 
batteries through D1 and D2. Batteries 
A and B deliver current through D3 and 
D4, respectively, to the load. And, be- 
cause D1 -D2 and D3 -D4 are connected 
back -to -back, the possibility of a circu- 
lating current loop being set up is over- 
come. Both batteries, however, will still 
supply current to the load. 

If more than two batteries are to be 
connected in parallel, another pair of 
diodes (connected as shown for D2 and 
D4) must be used with each additional 
battery. Be sure that the PIV and cur- 
rent ratings of the diodes are sufficient 
for the potentials and currents that must 
be handled. For example, if you want to 
charge a 12 -volt battery at 10 amperes 
and have a 10- ampere drain by the load, 
the diodes you use would have minimum 
25 -volt PIV and 10- ampere ratings. (Ra- 
dio Shack's Stock No. 276 -1060 stud - 
mounted diodes, with 50 -PIV and 12- 
ampere ratings, will suffice for most 
applications. These diodes sell for 59 
cents each.) 

When two or more batteries are to be 
used independently (as for mobile CB or 
ham radio) but charged from a single 
generator or battery charger, diodes D3 
and D4 should be eliminated and the 
connections from D1 and D2 should be 
used as the "hot" lines for two separate 
circuits. 

The interesting feature of the ar- 
rangement shown is that during recharg- 
ing the weaker battery will receive the 
lion's share of the charge current. Con- 
versely, the battery with the greater 
charge will deliver the greater amount 
of current to the load without interac- 
tions. It isn't often that nature cooper- 
ates so nicely to bring about the most 
desirable conditions. -® - 
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OPERATION 

ASSIST 
Through this column we try to make it 
possible for readers needing information 
on outdated, obscure, and unusual radio- 
electronics gear to get help from other 
P.E. readers. Here's how it works: Check 
the list below. If you can help anyone with 
a schematic or other information, write 
him directly -he'll appreciate it. If you 
need help, send a postcard to Operation 
Assist, POPULAR ELECTRONICS, One Park 
Avenue, New York, N.Y. 10016. Give 
maker's name, model number, year of 
manufacture, bands covered, tubes used, 
etc. State specifically what you want, i.e., 
schematic, source for parts, etc. Be sure 
to print or type everything legibly, includ- 
ing your name and address. Because we 
get so many inquiries, none of them can 
be acknowledged. POPULAR ELECTRONICS 

reserves the right to publish only those 
items not available from normal sources. 

Webster- Chicago Model 106 -27 "Diskchanger." Plug - 
in head for pickup arm needed. (Don F. Lehman, 378 
Fairway Dr., Columbus, Ohio 43214) 

Approved Electronics Instrument Model A -460 field 
strength meter. Schematic and instruction manual 
needed. (Steve Topley, 145 Quarry St., Mt. Pleasant, 
Pa. 15666) 

Hallicrafters Model SX -24 "Skyrider Defiant" receiver. 
Schematic and alignment instructions needed. (Dave 
Strieter, 6440 S. Artesian, Chicago, Ill. 60629) 

Abbott Instruments Model TR -4B 2 -meter transceiver. 
Schematic and operating manual needed. (Lawrence 
Garfield, 48 Hemlock St., Ft. Walton Beach, Fla. 
32548) 
Genometer Model TV -50A. Operating manual and sche- 
matic needed. (Elwood W. Goss, 4321/2 Manor St., 
Lancaster, Pa. 17603) 

TS -34 /AP scope unit, marked "U.S. Navy"; contains 
11 octal and miniature tubes. Schematic needed. (D.J. 
Munro, 4 Harrow Terrace, Wick, Caithness, Scotland) 

National UM -50 50 -pF, 600 -volt variable capacitor. Na- 
tional UM -100 100 -pF, 600 -volt variable capacitor. Two 
of each needed. (Arnold E. Smith, Gwendolyn Dr., 
Route 1, Powell, Ohio 43065) 

Paco Model ST -55 MX /ST -55 FM stereo tuner. Assem- 
bly manual and schematic needed. (William Adasie- 
wicz, 360 Alta Vista Dr., South San Francisco, Calif. 
94080) 
Columbia Model C -615 "Triumph III" receiver (West 
German); tunes BC, 1.5 to 3.5 MHz, 88 to 108 MHz. 
Schematic and parts source needed. (William J. Dietz, 
1180 Long Pond Rd., Rochester, N.Y. 14626) 

Hallicrafters Model S -119 "Sky Buddy II' receiver; 
tunes AM and SW bands from 2.0 to 16.5 MHz. Sche- 
matic needed. (John Andreucci, 149 Heywood St., 
Fitchburg, Mass. 01420) 

Philips Model GM53A6 receiver, circa 1946; tunes 
broadcast and 4 SW bands; has 5 tubes. Dial face 
needed. (M. Deschenes, 553- C- Cuvilller, Montreal 4, 
Quebec, Canada) 
McMurdo Silver Model 904 capacitance resistance 
bridge. Schematic and operating manual needed. 
(Clarence A. Webster, 3569 Oak St., Jacksonville, Fla. 
32205) 
Philco Model 42 -350 radio receiver; has 7 tubes; tunes 
SW, FM, and AM. Circuit diagram, alignment and 
tube replacement information needed. (James D. Mc- 
Daniel, 3319 Los Angeles Blvd., Dallas, Texas 75233) 

(Continued on page 92) 
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The 
Best 
Made 
is on every helicopter, 
jeep, and landing craft in 
Viet Nam. 

They belong to the large 
family of CB Military and 
Marine antennas made by 
the Shakespeare people 
who improved golfing and 
fishing through research 
and exclusive design in 
fiberglass. 
You deserve the best. Get 

Shakespeare. There is 
in the line, perfect for 
purpose. 

See your favorite dealer or 
write .. . 

CAP CORPORATION 
A Subsidiary of Shakespeare 
RFD 3 Columbia, S. C. 29205 
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How to get into 

One of the hottest money- making 
fields in electronics today - 
servicing two -way radios! 

¡!di 
63s-]33a 

DULANEY COMMUNICATIONS SERVICE 
... 

13 EAST M. ST. 

TV RADIO ^ STEREO Hi -F 

CITIZEN AND BUSINESS SANG 
2 -WAY RADIO 

E 

HE'S FLYING HIGH. Before he got his CIE training and FCC License, Ed Dulaney's only professional skill was as a com- 
mercial pilot engaged in crop dusting. Today he has his own two -way radio company, with seven full -time employees. "I am much better off financially, and really enjoy my work," he says. Read here how you can break into this profitable field. 

More than 5 million two -way transmitters have skyrocketed 
the demand for service men and field, system, and R &D engi- 
neers. Topnotch licensed experts can earn $12,000 a year 
or more. You can be your own boss, build your own com- 
pany. And you don't need a college education to break in. 

HOW WOULD YOU LIKE to start col- 
lecting your share of the big 

money being made ist electronics today? 
To start earning $5 to $7 an hour... 
$200 to $300 a week... $10,000 to 
$15,000 a year? 

Your best bet today, especially if you 

88 

don't have a college education, is prob- 
ably in the field of two -way radio. 

Two -way radio is booming. Today 
there are more than five million two - 
way transmitters for police cars, fire de- 
partment vehicles, taxis, trucks, boats, 
planes, etc. and Citizen's Band uses- 

and the number is still growing at the rate 
of 80,000 new transmitters per month. 

This wildfire boom presents a solid 
gold opportunity for trained two -way 
radio service experts. Many of them are 
earning $5,000 to $10,000 a year more 
than the average radio -TV repair man. 

Why You'll Earn Top Pay 
One reason is that the United States 
Government doesn't permit anyone to 
service two -way radio systems unless he 
is licensed by the Federal Communica- 
tions Commission. And there simply 
aren't enough licensed electronics ex- 
perts to go around. 

POPULAR ELECTRONICS 
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Another reason two -way radio men 
earn so much more than radio -TV serv- 
ice men is that they are needed more 
often and more desperately. A home 
radio or television set may need repair 
only once every year or two, and there's 
no real emergency when it does. But a 
two -way radio user must keep those 
transmitters operating at all times, and 
must have their frequency modulation 
and plate power input checked at regu- 
lar intervals by licensed personnel to 
meet FCC requirements. 

This means that the available licensed 
experts can "write their own ticket" 
when it comes to earnings. Some work 
by the hour and usually charge at least 
$5.00 per hour, $7.50 on evenings and 
Sundays, plus travel expenses. A more 
common arrangement is to be paid a 
monthly retainer fee by each customer. 
Although rates vary widely, this fixed 
charge might be $20 a month for the 
base station and $7.50 for each mobile 
station. A survey showed that one man 
can easily maintain at least 100 stations, 
averaging 15 base stations and 85 mo- 
biles. This would add up to at least 
$12,000 a year. 

Be Your Own Boss 

There are other advantages too. You can 
become your own boss -work entirely 
by yourself or gradually build your own 
fully staffed service company. Instead 
of being chained to a workbench, 
machine, or desk all day, you'll move 
around, see lots of action, rub shoulders 
with important police and fire officials 
and business executives who depend on 
two -way radio for their daily operations. 
You may even be tapped for a big job 
working for one of the two -way radio 
manufacturers in field service, factory 
quality control, or laboratory research 
and development. 

How To Get Started 
How do you break into the ranks of the 
big -money earners in two -way radio? 
This is probably the best way: 
1. Without quitting your present job, 

learn enough about electronics fun- 
damentals to pass the Government 
FCC Exam and get your Commer- 
cial FCC License. 

2. Then get a job in a two -way radio 
service shop and "learn the ropes" of 
the business. 

3. As soon as you've earned a reputa- 
tion as an expert, there are several 
ways you can go. You can move out 
and start signing up and servicing 
your own customers. You might be- 
come a franchised service represen- 
tative of a big manufacturer and then 
start getting into two -way radio sales, 
where one sales contract might net 
you $5,000. Or you may even be in- 
vited to move up into a high- prestige 
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THIS COULD BE YOUR "TICKET" TO A GOOD LIVING. You must have a Com- 
mercial FCC License to service two -way radios. Two out of three men who take the FCC 
exam flunk it... but nine out of ten CIE graduates pass it the first time they try! 

salaried job with one of the major 
manufacturers either in the plant or 
out in the field. 

The first step -mastering the funda- 
mentals of Electronics in your spare time 
and getting your FCC License -can be 
easier than you think. 

Cleveland Institute of Electronics has 
been successfully teaching electronics 
by mail for over thirty years. Right at 
home, in your spare time, you learn 
electronics step by step. Our AUTO -PRO- 
GRAMMEDT`I lessons and coaching by 
expert instructors make everything clear 
and easy, even for men who thought 
they were "poor learners." You'll learn 
not only the fundamentals that apply to 
all electronics design and servicing, but 
also the specific procedures for install- 
ing, troubleshooting, and maintaining 
two -way mobile equipment. 

Get Your FCC License... 
or Your Money Back! 

By the time you've finished your CIE 
course, you'll be able to pass the FCC 
License Exam with ease. Better than 
nine out of ten CIE -trained men pass 
the FCC Exam the first time they try, 
even though two out of three non -CIE 
men fail. This startling record of achieve- 
ment makes possible the famous CIE 

* 
CIE 

warranty: you'll pass the FCC Exam 
upon completion of your course or your 
tuition will be refunded in full. 

Ed Dulaney is an outstanding exam- 
ple of the success possible through CIE 
training. Before he studied with CIE, 
Dulaney was a crop duster. Today he 
owns the Dulaney Communications 
Service, with seven people working for 
him repairing and manufacturing two - 
way equipment. Says Dulaney: "I found 
the CIE training thorough and the les- 
sons easy to understand. No question 
about it -the CIE course was the best in- 
vestment I ever made." 

Find out more about how to get ahead 
in all fields of electronics, including two - 
way radio. Mail the bound -in postpaid 
reply card for two FREE books, "How 
To Get A Commercial FCC License" 
and "How To Succeed In Electronics." 
If card has been removed, just send us 
your name and address on a postcard. 

ENROLL UNDER NEW G.I. BILL 
All CIE courses are available under 
the new G.I. Bill. If you served on 
active duty since January 31, 1955, 
OR are in service now, check box 
on reply card for G.I. Bill infor- 
mation. 

Cleveland Institute of Electronics 
1776 E. 17th St., Dept. PE -63, Cleveland, Ohio 44114 

A Leader in Electronics Training...Since 1934 Accredited Member National Home Study Council gittf 
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ASSIST k uonisxnuea from page ti'( ) 

NEW 
HOLLOW 
SHAFT 

nuidríver sei 
wild Lockout/Screw adjusting Mature 

Speeds, simplifies setting of combination lock- nut /slotted 
screw adjustments on rheostats and similar controls used 
in a wide variety of electrical and electronic equipment. 

Handle is drilled so you can run an 8" screwdriver blade 
right through its center and down through the hollow nut - 
driver shaft. 

Ideal for all -round production, 
maintenance, and service work, 
this new HSC -1 Set contains 
eight interchangeable 
hollow nutdriver shafts 
in the most popular hex 
opening sizes from 
?l6" thru °ía" 

Really compact! Set is small 
enough, light enough to carry 

in your hip pocket. Sturdy, see- 
thru,-plastic carrying case 
doubles as a bench stand. 

XCELITE, INC. 20 BANK ST., ORCHARD PARK, N. Y. 14127 
Send Bulletin N867 with information on HSC-1 Hollow Shaft 
Nutdriver Sets. 

name 

address 

city state & zone L 
92 

CIRCLE NO. 40 ON READER SERVICE PAGE 

Zenith "Long Distance" receiver, circa 1940; AM -SW. Schematic, operating manual, and source for parts need- 
ed. (R. Gormley, 5 Cantitoe Rd., Yonkers, N.Y. 10710) 
Stromberg- Carlson superhet receiver, chassis 30870; has 6 tubes; tunes 5.0 to 18 MHz and 550 to 1600 KHz. Schematic and technical data needed. (Ken Harbit, 329 Poplar Lane, New Lenox, Ill. 60451) 
Zenith Model ZE -70 power supply. Schematic and oper- ating manual needed. Bell Sound Systems "Record -o- Phone." Operating manual and technical data needed. (Steve King, Sandia Park, New Mexico 87047) 
GE LWM -3 transceiver. GE "Ham News," Jan. -Feb. 
1962, needed for tune -up of transceiver. (Earl Bradley, Apt. 142, 1040 Peach, Arlington, Texas 76010) 
Hickok Model 156 "Indicating Traceameter" signal tracer; has 5 meters. Instruction manual needed. (Kevin 
Hartley, 19256 Coventry, Riverview, Mich. 48192) 
Type 4AP10 cathode -ray tube. Diagram, operating volt- 
ages, and any other available information needed. (Randall Kirschman, 1725 Franck Ave., Santa Clara, 
Calif. 95051) 
Weston Model 981 tube tester, type 3. Instruction man- 
ual and schematic needed. (W.G. Emory, Box 55, Union, 
S.C. 29379) 
Paco Model C -25 in- circuit capacitor checker. Operating manual and schematic needed. (David Osier, Box 5, Clearlake, Wash. 98235) 
American Gramaphone "Autophone" automatic phono- 
graph, 1912; has 12 cylinders. Literature and source for parts needed. (John Boyd, 7434 15 Ave., New West- 
minster, B.C., Canada) 
Fada Model 175 -A S/N 41445 neutrodyne receiver. Op- 
erating manual, schematic, and /or information on "C" 
voltage for Cunningham CX -301 -A tubes needed. 
(Thomas E. Storm, Sr., 1301 N3, Atchison, Kan. 66002) 
Atomic Instrument Model TR -144A transceiver; tunes 
144 to 148.5 MHz Schematic and /or instruction man- 
ual needed. (Charles McCullough, 1775 Proffit Rd., 
Vienna, Va. 22180) 
Triumph Model OBL -3 oscillograph. Schematic needed. 
(David Dailey, RD1, Box 823A, New Kensington, Pa. 
15068) 

Harvey Wells Model TBS -50A transmitter; tunes 2 
through 80 meters; has 8 tubes. Schematic, operating 
manual, and information on power supply needed. 
(David A. Miller, 23681 Ravensbury Ave., Los Altos 
Hills, Calif. 94022) 
Stromberg- Carlson Model 27633 short -wave receiver, 
circa 1940; has 12 tubes and electrodynamic speaker; 
tunes 0.53 -66 MHz in 15 bands. Schematic and parts 
list needed. (Kenneth Belferman, 3810 Greystone Ave., 
Bronx, N.Y. 10463) 
Precise Model 300B oscilloscope, circa 1955; has 10 tubes and 7JP1 cathode -ray tube. Schematic and oper- ating manual needed. (Steve Maziarz, 7542 E. Fillmore, 
Scottsdale, Ariz. 85257) 
RCA Model A.V.R. 20 -A aircraft receiver; tunes 2250 to 
3600 kHz; has T.R.F. stage. Receiver schematic and 
power supply schematic needed. (Joseph Rotello, Jr., 
1341 S. Ecllin Ave., Tucson, Ariz. 85711) 
Weston Model 983 5" oscilloscope. Schematic needed. 
(D. E. Cummins, Route # 1, Box 37 -D, Tallahassee, 
Fla. 32301) 
National Model NC -120 receiver, circa 1943; tunes 54 
kHz to 30 MHz; has 11 tubes. Schematic and operating 
manual needed. (David L. Parta, 23819 Heartwood, 
RR # 1, Northville, Mich. 48167) 
Gonset Model G -77 transmitter; covers 80 -10 meters. 
Schematic and power cable from power supply to trans- mitter needed. (Ken Wilhelm', Rt. 4, Box 807, Eugene, 
Ore. 97401) 

Galvin Model SCR -H and SCR -J Forest Service Region 
Six Radio Component, circa early 1950's; ser. 19519; 
has 2 channels. Schematic needed. (Joel Miller, 6870 
S.W. Baylor St., Tigard, Ore. 97223) 
Radio Mfg. Engineering 
10 /APS -3 radar head; 3 
radar receiver; ARM 101 - 
voltages, and operating 
Lloyd, Box 1164, Lusaka, 
Philco Model 642 receiver 
is and parts list needed. 
McCracken, Kan. 67556) 

Model 43 receiver. Type RT- 
cm. Type PP- 5041 /APG -501 

10; 46 CGE. Circuit diagram, 
instructions needed. (R.K. 

Zambia, Central Africa) 
tunes AM and SW. Schemat- 

(Gerald D. Crotinger, Rt. 2, 
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Sparton Model 931 receiver, circa 1930; has 9 tubes; 
tunes broadcast band. Power transformer needed. (Al- 
bert Malone, 3 Circle Ave., Mill Valley, Calif. 94941) 

AN /PRC -1184 (XE -1) 20- channel transceiver; tunes X- 
band. Schematic, operating manual, and source of parts 
needed. (Pete Ritter, 1025 Cedar Dr., Oxford, Ohio) 

Bell Model BT205 stereophonic tape recorder. Schematic 
needed. (Lee Lanterman, 201 S. Lafayette, Frederick, 
Okla. 73542) 

Superior Instruments Model 1240 tube tester. Schemat- 
ic and tube chart needed. (A. Benbenk, 1 Church St., 
E. Hampton, L.I., N.Y. 11937) 

Westinghouse Model SW -64SW receiver; has 6 tubes. 
Schematic needed. (Leonard Soicher, 445 Greenwood 
Dr., Beaconsfield, Quebec, Canada) 
McMurdo Silver Model 904 capacitance- resistance 
bridge; 1945 series. Schematic and /or operating instruc- 
tions needed. (C.R. Rhein, Rt. 1, Carillon Dr., Pfaff - 
town, N.C. 27040) 

Phileo Model CT -2 automoble radio, circa 1933; code 
125. Schematic needed. (Hal Denman, 855 Dobbs Ferry 
Rd., White Plains. N.Y. 10607) 

RCA Model WV 97A Volt Ohmyst. Source for a.c. -d.c. 
voltage head needed. Western Auto "Truetone Imperial" 
23 -tube TV set. Information on tubes, and 12 DQ 6 tube 
needed. NCR Accounting Model 300 adding machine. 
Source for parts needed. Dennie Egan Model 60 ampli- 
fier. 5016, 12SQ7, and 12DQ7 tubes needed. (Jeffrey 
Strieble, 1745 Empire Rd., Wickliffe, Ohio 44092) 

VM "Tape -O- Matic" tape recorder; 5 tubes. VM "Tape - 
O- Matic" tape recorder with extra 6V6 tube. Schematics 
and parts lists with complete description of transform- 
ers, coils, and tape heads needed. (Glenn Walker, 7 

Cavendish Ct., Highland West, Wilmington, Del. 19808) 

Kolster Model 43 receiver, made by Brandes Corp. 
Schematic and servicing data needed. (V. Meznora, 115 
E. Hathaway La., Havertown, Pa. 19083) 

Radio City Products Model 664 VTVM. Schematic need- 
ed. (Donald Rockford, 3650 Olinville Ave., Bronx, N.Y. 
104671. Schematic, calibration instructions, and infor- 
mation on d.c. probe resistance needed. (James A. 
Morgan. 5012 Perrine Dr., Jacksonville, Fla. 32210) 

Prtilco moue) sa -ao0 receiver; nun o douce cu .o .,.., 
SW, and police bands. Schematic, parts list, and source 
for tubes needed. (C.T. Cinek, 1101 N. Reagan St., 
West, Texas 76691) 

Coastwise Electronics Model 730 VTVM and signal 
tracer combination. Schematic needed. (William K. 
White, 185 Carol Dr., Toms River, N.J.) 
Superior Instruments Model 1280 tube tester. Instruc- 
tion manual needed. (Richard A. Spritz, 7928 Montgom- 
ery Ave., Elkins Pk., Pa. 19117) 

Hazeltine Mociel 718 FM receiver; has 13 tubes; tunes 
4 bands. Schematic needed. (Michael Gross, 5066 Veloz 
Ave., Tarzana, Calif. 91356) 

Capehart Type M audio power amplifier. Mantola 
Model 572- 21 -149B; circa 1942. Schematics needed. 
Heathkit GW -10D CB transceiver; circa 1961. Assembly 
manual needled. (David Hamilton, 3421 Fayette Ave., 
Louisville, Ky. 40213) 

Nutronics "Duafone" RX -108 intercom, circa 1952; has 
4 tubes. Schematic needed. (William Schlegelmilch, 
3220 43 St., Highland, Ind. 46322) 

RCA CRV -46151 WWII aircraft radio receiver. Sche- 
matic needled. (Donald L. Kidd, 1740 Williams Rd., 
Williamsport, Pa. 17701) 

Sparton "Equasonne" Model 930 receiver, ser. 57391. 
Dynamic speaker B -2278 needed. (Arivers Lee, 939 Mt. 
Vernon, Detroit, Mich. 48211) 

Superior Instruments Model 1230 signal generator. 
Schematic and instruction manual needled. (William W. 
Schirf, Box 9064, North Station, Newark, N.J. 07104) 

Zenith Model 26 -311 receiver; covers 3 bands; has 12 
tubes. Schematic, and list of tubes needed. (Randy 
Martin, 222 Arrowhead Rd., Fawn Lake Village, R.D. 
2, Vincentown, N.J. 08088) 

Webster- Chicago Model 80 -1 "Electric Memory" wire 
recorder, circa 1945. Wire and tape head needed. 
(David O. Taber, 2212 Lake St., San Francisco, Calif. 
94121) 
National Model NC156 -1 receiver (Navy type CNA- 
46188 or CNA- 46188 -A), circa WWII. Parts list, opera- 
ting manual, and alignment data needed. (Joseph C. 
Gibson, 247 S. 92 St., Milwaukee, Wis. 53214) 

Ne We put everything into the new Courier Traveller to make 

Wit the industry's smallest 23- channel CB transceiver. And the 

smallest thing of all is its price -$149. Every feature you'd look 

C ourier 5 4" W x 6i /q" D x 
for to assure total performance -honed down into a compact 

1 H. Start with silicon- transistors 

7 throughout. Exclusive incoming signal indicator, which lights er. rave up automatically when receiving S -6 or better signal. Super 

efficient transmitter designed to help pierce skip." Add illumi- 

nated channel selector, auxiliary speaker jack, modulation indi- 

cator, and single -knob tuning. Plus exclusive Courier "Safety 

Circuit" to protect against mismatched antenna, incorrect polar- 

ity, and overload. Sorry. There's nothing small 

about Traveller's guarantee. It's so trouble -free, 

we had to guarantee it for 10 full years. 

just $149 
Complete 

with crystals 
for all 23 channels 

C COURIER C COMMUNICATIONS, INC. ...e.....o,w,..._.e.o.00 

N. product 56 hamilton avenue white olains new york 10601 

Yes. I'm thinking small. 
Tell me all about the new Courier Traveller. 

of small Name 

Address thinking. Ctty 

State 

County 
PE-82 

7in 
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makes first class 
soldering the easiest 

part of any job 

Weller 
BATTERY OPERATED 
Iron for field servicing 

Now get controlled 700 °F tip temperature from a battery! 
Lightweight TCP -12 iron features Weller's patented 
"Temperature Sensing" system, clips to any 12 -volt 
battery or 12 -14 volt AC /DC source. Also available for 
24-28 volt operation (Model TCP -24). A must for mobile 
communications work. 

Efficient MARKSMAN Irons 
for continuous -duty soldering 

Ideal for the bench or caddy, Marksman irons outperform 
others of the same size and weight. Five models feature 
long- reach, stainless steel barrels and replaceable tips. 

1%-oz, 25 -watt Model SP -23 4 -oz, 80 -watt Model SP -80 
2 -oz, 40 -watt Model SP -40 10 -oz, 120 -watt Model SP -120 

16 -oz, 175 -watt Model SP -175 

Dual Heat 
Soldering Guns for 

dependable maintenance 
and repair 

The most widely used gun in the electronics 
field. Available in three wattage sizes, each 

with Weller's exclusive trigger -controlled 
dual heat, pure copper tip, and spotlight. 

100/140 -watt Model 8200 145/210 -watt Model D -440 
240/325 -watt Model D -550 

25 -watt Technician's Iron 
for intricate circuit work 

Industrial rated pencil iron weighs only 13/6 ounces, yet delivers 
tip temperatures to 860 °F. Cool, impact -resistant handle. All 
parts readily replaceable. Model W -PS with 1,k-inch tapered tip. 

Complete Weller Line at your Electronic Parts Distributor 

WELLER ELECTRIC CORPORATION, Easton, Pa. 
WORLD LEADER IN SOLDERING TECHNOLOGY 
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Hallicrafters Model SX -28 receiver, circa 1946; tunes 
550 kHz to 42 MHz. Schematic and /or operating man- 
ual needed; also information on updating, product de- 
tector, etc. (Walter H. Persans, 339 Vanderbilt Ave., 
Staten Island, N.Y. 10304) 

RCA Model 46X12 AM -SW superheterodyne receiver; 
550 to 1600 kHz and 2300 to 6300 kHz; has 6 tubes. 
Schematic or tube complement and their locations 
needed. (Science Club, Lejeune High School, Camp 
Lejeune, N.C. 28542) 

R- 122 /ARN -12 surplus receiver; tunes 75 MHz; circa 
1951 -4. Schematic for power supply needed. (P. Kaz - 
mierski, 9146 Forrer, Detroit, Mich. 48228) 
Pierce Model 560 magnetic belt dictating machine, 
ser. 1142. Schematic showing input transformer and 
service data needed. (H. Velme, 1236 Garfield, Denver, 
Colo. 80206) 

SAC "Automatic" radio and Geiger counter. Geiger 
tube 18503, parts source, and schematic needed. (Bruce 
Rahn, 1511 E. Main St., Little Chute, Wis. 34140) 

Zenith Models 12L57 and 12L58 receivers, 1935; tune 
4 bands; have 12 tubes. Oscillator coil or wiring data 
on coil needed. (N.C. Richardson, 304 -B Wilson Apts., 
Columbus, Ga. 31904) 

E.H. Scott Model SLRM receiver, 1942; tunes 4 bands 
(500 kHz -18 MHz) ; has 12 tubes. General Motors 
Model 110 -MA receiver, 1930; tunes BC only; has 6 
tubes. Schematics needed. Stromberg- Carlson, circa 
1938; tunes 145 kHz -18 MHz in 4 hands; has 10 
tubes. Schematic and alignment instructions needed. 
(Michael Bishop, 208 Water St., Chardon, Ohio 44024) 
Emerson Model CY269 2 -band radio receiver; ser. 
2871765. Schematic needed. (L.L. Lungren, P.O. Box 
361, Poulsko, Wash.) 
RCA Victor Type AR6 R.C.A.F. radio receiver; 1942; 
10D/1428; covers 0.14 to 21 MHz. Schematic and in- 
struction manual needed. (William C. Valentine, II, 
139 E. Grove Ave., Mesa, Ariz. 85201) 
Bendix Model 04BT Ford Pickup receiver. Audio output 
transformer 112090849 -2 needed. (Gus A. Green, 12692 
Green St., Boron, Calif. 93516) 
Wickes Model DK -1 color -TV receiver. Schematic or 
operating manual needed. (Darcy Brownrigg, Chelsea, 
Quebec, Canada) 
RCA Type 195A VoltOhmyst. Schematic and /or informa- 
tion on replacement of power transformer needed. (Dale 
Jones, 327 S. Haines, Alliance, Ohio 44601) 
Crosley Model 52 regenerative receiver, ser. 82923 -0; 
patent date on some parts Oct. 14, 1914; has 3 -OlA 
tubes. Operating manual, date of manufacture, or any 
available information wanted. (Tom Smith, 2011/4 E. 
Filmore Ave., Fairfield, Iowa 52556) 
Philco Model 37 -620 receiver, code 121, circa 1937; 
tunes BC and 2 SW bands; has 6 tubes. Schematic, 
parts list, and operating manual needed. (Dale Wimmer, 
Rt. 3, Box 350 -28, Springfield, Mo. 65804) 

GE Model 6278 receiver, ser. 1485R -3; has 5 tubes; 
chassis 959; tunes 55 -160 kHz. Zenith Model 6G501M 
receiver, ser. T414011; chassis 628; )tas 6 tubes; tunes 
55 -150 kHz. Crosley Model 62TOWC receiver, ser. 
145511; chassis 37; has 6 tubes, tunes to 150 kHz. Sche- 
matics needed. (Leo Cravines, 1660 Lantana Way, Tur- 
lock, Calif. 95380) 
RCA Model "Radiola II" receiver, 279391, circa 1922. 
Schematic and power requirements needed. (Mike 
Skomba, 66 Fayette St., Perth Amboy, N.J.) 
Stromberg- Carlson Model AWP -8 "International" ra- 
dio receiver, circa 1955. Original list price wanted. 
(R. A. Aman, 2618 Harris blvd., Austin, Texas 78703) 
Triumph Model 841 oscillograph. Schematic and oper- 
ating manual needed. (H.L. Matthews, 1130 W. 48 St., 
Hialeah, Fla. 33012) 

Philips Lamps Ltd. PCR 3 TPL ZA 30607 receiver. 
circa 1940 -45, ser. 4599. Schematic needed. (Hans 
Lunkka, Naldammsvagen 8 II A 2, Helsingfors 92, 
Finland) 
Regency T3 transistorized all -band converter. Align 
ment procedure needed. (Bob Langdon, 6 Sussex Pl., 
Deer Pk., N.Y. 11729) 

Hallicrafters S -20 -R "Sky Champion." Parts list, 
schematic and operating instructions needed. (Fred G. 
Svendsen, 120 Winder Rd., Garfield Park, New Castle, 
Del. 19720) 
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SHORT -WAVE MONITOR CERTIFICATE APPLICATION 

ALL radio listeners interested in further- 
ing the hobby of SWL'ing -regardless 

of whether you DX on the BCB, VHF, TV, 
SW, or FM bands -are eligible to apply for a 
POPULAR ELECTRONICS "Certificate of Regis- 
tration." You must have verified (have QSL 
cards from) a minimum of five radio sta- 
tions, of which one was outside the borders 
of the United States. There is no age limit, 
or special equipment qualification; the only 
"requirement is that the applicant have a 
sincere interest in radio communications. 

All certificates are filled in and lettered 
before mailing; they are mailed fiat and un- 
folded. If you want to register and receive 
your WPE identification sign, fill in the ap- 
plication blank below. Mail with 50 cents 
in coin (or stamps) to: MONITOR, P.O. 
Box 333, Cherry Hill, N.J. 08034. (Per- 
sonal checks will not be acceptable.) 
Canadians should use their own currency, 
and other applicants not in the U.S.A. should 
use 10 International Postal Reply Coupons. 
Allow 4 -6 weeks for processing. 

(Do not fill out) 

(Please Print) 

Name 

Street, City and Zone 

State and Zip 

Receivers in use Make 

Make 

Age Occupation 

Model 

Model 

Ham /CB call - letter assignment(s) 

I listen mostly to SW Broadcast Hams CB BCB VHF VLF 

I use the following antennas 

I have QSL cards and countries verified. Check if subscriber to P.E. 

Signature Date 

NEW 

Send for free literature 

AMECO 

SOLID STATE 4 -BAND RECEIVER 
MODEL SWL -4 

Continuous coverage .54 to 23 mc. 
Fully transistorized -no warmup. 
Bandspread tuning. 
Housed in walnut finish cabinet. 
Provisions for headphones or external speaker. 

WIRED AND TESTED WITH BUILT -IN SPEAKER $69.95 
BUILT IN THE AWARD WINNING AEROTRON PLANT 

DIVISION OF AEROTRON AMECO BOX 6527 RALEIGH, N. C. 27608 

February, 1968 
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LAFAYETTE 
RADIO ELECTRONICS 

el.udio -Go1or 
Lets you see your music 

ASSEMBLED KIT FORM 
$54.95 $44.95 

$5 DOWN -$5 MONTH 
Walnut finished cabinet included / Shipped REA Collect 
Easy to build, easy to install. All transistor AUDIO - 
COLOR adds a visual dimension to musical enjoy- 
ment. A brilliantly moving panorama of color casts 
dancing images on a soft frosted screen, reflecting 
rising and falling volume with each beat of the music. 
Here's a truly unique and exciting new musical experi- 
ence. Make check or money order to CONAR. 

SEND FOR FREE CONAR CATALOG 

CONAR 
Division of National Radio Institute, 
Dept. BABC1, 3939 Wisconsin Ave., 
Washington. D.C. 20016 

I 
Live Better Electronically With 

1968 Catalog 680 FREE I 

AFAiEVIE 

Now OFF PRESS 

BETTER THAN EVER 

Over 500 Pages 
Stereo Hi -Fi Citizens 
Band Ham Gear Tape 
Recorders Test Equip- 
ment TV and Radio Tubes 
and Parts Cameras 
Auto Accessories Musical 
Instruments Tools Books 

Featuring Everything in Electronics for 
HOME INDUSTRY LABORATORY 

from the "World's Hi-Fi & Electronics Center" 
LAFAYETTE Radio ELECTRONICS 
D ept. 1B -8 P.O. Box 10 
Syosset, L.I., N.Y. 11791 

Send me the FREE 1968 LAFAYETTE Catalog 680 

Narre 

Address 

City State 

Zip 

1B -8 

(Please Give Your Zip Code No.) 

CIRCLE NO. 22 ON READER SERVICE PAGE 
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PARTS/METHODS/IDEAS/GADGETS/DEVICES 

tips 
techniques 

FUSE BOTH SIDES 

OF THE A.C. POWER LINE 

Even if the manufacturer of an electronic de- 
vice that employs a transformerless power 
supply does not specify it, there should be a 
fuse in both sides of the incoming a.c. line. 
A careful check of a one -fuse circuit will 
show that if the power line is plugged into 
an a.c. outlet so that the fuse is in the ground 
side of the line, a short circuit between the 
"hot" side and ground will simply bypass the 
fuse. This can result in extensive damage to 
the electronic device. The only way to ef- 
fectively avoid such a situation is to put a 
fuse in both sides of the line.-B.W. Blackford 

MAKE YOUR OWN 
DYNAMIC MICROPHONE 

You can make a microphone that can be used 
with any p.a. system or tape recorder for as 
little as $1.59 plus an Ersin "Multicore" solder 
dispenser. The diameter of the blunt end of 
the solder dispenser provides a perfect fit for 
Lafayette Radio's 99 H 4527 dynamic micro- 
phone car- 
tridge. Re- 
move the 
blunt end 
of the dis- 
penser, and 
spray the 
outside sur- 
face of the 
container 
with any 
color paint you wish (it is shown unpainted 
in the photo); the microphone cartridge 
comes with a lustrous gold finish. To assem- 
ble the microphone, slip one end of an audio 
cable through the solder feed hole in the dis- 
penser, and solder the cable to the terminals 
on the mike cartridge. Finish the job by 
stuffing a piece of synthetic rubber sponge 
into the dispenser, and secure the mike car- 
tridge in place with epoxy cement. 

-Douglas C. Easton 

6 VOLTS PLUS 6 VOLTS 

EQUALS 12 VOLTS 

To operate a 12 -volt (up to 12 -watt) auto ac- 
cessory from a 6 -volt electrical system doesn't 
require that you use a 6 -to -12 -volt "Upverter." 
A 6 -volt ignition -type battery capable of de- 
livering 1 ampere of current over an extended 
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period of time -connected in series with the I 

car's battery -will provide the power needed. 
The switching arrangement shown in the 
drawing accomplishes two aims -in one posi- 
tion, it series -connects the two batteries; and 
in the other position, it uses the car's battery 
to recharge the ignition battery. The rate of 
recharge is determined by the value of the 

+ 
6V 
CAR 
BATTERY 

2011 

- BATTERY 
+ 

12V 

r- 
resistor. If it is 20 ohms, sufficient current will 
be delivered to the ignition battery if a 12- 
volt, 1- ampere accessory is operated for a 
half -hour each day and the ignition battery 
is allowed to recharge during the remainder 
of the day. Input and output of the ignition 
battery in ampere hours will be equal. A 
smaller value resistor is needed if the acces- 
sory is operated for a longer period of time 

-James E. Hubbard 

BOLT SPEAKERS TOGETHER 

TO PREVENT CONE DAMAGE 

Loudspeakers are perhaps the most fragile 
and easily damaged "spare parts" to store. 
A punctured 
or torn cone 
can mean the 
total loss of a 
speaker. You 
could box each 
speaker indi- 
vidually, but 
this might pre- 
sent a space 
problem. Two 
same - size 
speakers can 
be bolted to- 
gether as shown in the photo to protect the 
cones from damage. Take care not to over - 
tighten the bolts, or you might bend the 
speaker baskets out of shape. 

-James E. Arconati 

POLYSTYRENE TUBING 

SERVES AS SPACERS 

How often have you had to delay building a 
project because your local parts supplier did 
not stock spacers? If you had your old "think 
cap" on, you probably used two extra ma- 
chine nuts for each spacer needed when you 
were in a hurry to get the project built. One 

February, 1968 

CB'ers 
Build -It- Yourself 

AND ave 

... With The NEW /Washy 
X -27 CB Antenna Kits. 

If you are one of those rugged 
individualists who prefer to Do -It -Your- 
self, let Mosley show you how to 
Save Time and Expense on your next 
antenna project. Real talk -power is 
assured with any one of our 
3, 4 or 5 element beam kits. 

Get all the facts ... See your nearest 
authorized Mosley dealer, or clip the 
coupon and forward to factory direct for 
your FREE detailed brochure. 

MCI-WIE,gc cl4Dntd. Sac Bridgeton Missouri 63042 

Please send me your FREE brochure on the 
New Mosley X -27 CB Antenna Kits No. 133. 

Name 

Address 

ity /$fate Zip 

PP nn 4610 N. Lindbergh Blvd., Os/By (,_,!tc4onnd..zna Bridgeton Missouri 63042 
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FREE: 
1 ' 

II 
\li 
11 j. 

BRAND NEW 
SPRING & SUMMER 

RADIO -TV 
ELECTRONICS 

CATALOG 

'tOt'li BUYING GUIDE 
FOR: Stereo & 1h -Fi 
Svslems & ('nmpnnonts 

Tape Recorders Elec- 
trnaie Paris, Tubes, Tools 

Phonos & Record. 
l tam Gear Test In- 

strontrais & hits Cam- 
eras & Film 14\ ('ii 
/ens Rand Radin & T \' 
Fels Musical 111sUV- 
numis 

MAIL TODAY TO: 

BURSTEIN- APPLEBEE 
Dept. PEN 1012 McGee, Kansas City, Mo. 64106 

Name 

Address 

City 

State Zip Code 

CIRCLE NO. 8 ON READER SERVICE PAGE 

Striking contemporary art frame design in Dusk Walnut 
or Antique Birch. Mount traditionally or in diamond 
position. Special 8" dual cone speaker designed exclu- 
sively for Argos. Excellent for stereo or as extension 
speakers. Audiophile net $13.95 

rivubaáorr model TSW-8S by 

II] 00 
PRODUCTS COMPANY 

Dept. C, 600 Sycamore St., Genoa, Illinois 60135 

CIRCLE NO. 5 ON READER SERVICE PAGE 

TIPS (Continued from wee 97) 

way to avoid the delay, and the waste of hard- 
ware, is to keep a supply of commonly avail- 
able 12" -long polystyrene tubes handy. These 
plastic tubes come with a variety of inside 
diameters, ranging from 1 /s" to %" in 'is" in- 
crements. Select a rod with an inside diame- 
ter slightly smaller than the diameter of the 
screws you plan to use, and cut the appropri- 
ate spacer lengths needed with a hacksaw. 
(Although the tubing does not come tapped, 
you can easily drive the threads of a machine 
screw into the soft plastic -the screw will be 
held firmly in place and will not work loose.) 
Use one screw at each end of the spacer. 

-Lathan Welles 

TAKE ONE new 
terature 

To obtain a copy of any of Clic catalogs 
or leafìets described below, simply fill 
in and mail the coupon on page '15 or 115. 

Over 300 kits are represented in the 108 -page 
1968 Heathkit catalog. New this year is a line 
of test instruments (including a solid -state 
high- impedance volt -ohm -milliammeter), two 
solid -state guitar -music instrument amplifi- 
ers, and a 10 -band SWL receiver with the 
same features and performance as the SB- 
series of amateur radio gear. The catalog 
also contains a stereo system planning guide. 

Circle No. 90 on Reader Service Page 15r or 115 

You'll find wintertime hobby items galore in 
Edmund Scientific's latest catalog, No. 681. 
For example, the "DigiComp II" is an. auto- 
matic digital computer that can actually be 
programmed, while the "Design -O- Graph" 
draws an infinite number of beautiful geo- 
metric patterns in color. Other featured 
items -in the total of 4000 -odd- include fiber 
optic light trees, laser -produced holograms, 
and photomotion kits. 

Circle No. 91 on Reader Service Page 15 or 115 

A line of specialized electricians' wiring tools 
is described in an eight -page booklet recently 
published by Ideal Industries. Tools covered 
include fish tapes, pulling compounds, fuse 
pliers, electricians' pliers, crimping tools, wire 
strippers, and armored cable cutters and 
rippers. Also described are voltage and cir- 
cuit testers and continuity testers. 

Circle No. 92 on Reader Service Page 15 or 115 
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INFORMATION CENTRAL 

(Continued from page 71) 

lished considerable information on this sub- 
ject in the May and June, 1967, issues. 

Electronic VTVM Instability. I have a 
Knight -Kit VTVM which I bought in 1956. 
It is now unstable; the meter continues to 
move around when the unit is turned on. 
How can I stabilize it? 

First' replace the two tubes (6AL5 and 
12AU7). Next, clean all rotary switch con- 
tacts with a good contact cleaner. If these 
two operations do not solve your problem, 
check all resistors and potentiometers -the 
latter do wear after 10 years use, you know! 

HA -350 Hum. I recently bought a Lafa- 
yette HA -350 ham -band receiver and it 
worked fine until it developed what seems 
to be a 60 -Hz hum. What could be causing 
this hum? 

First, check all the tubes for possible 
cathode -to- heater shorts. Next, check the 
filter capacitors (electrolytics) in the power 
supply section. Make sure all wiping con- 
tact switches are clean. 

900 -MHz Reception. I live in an area 
where an AM program is relayed via a 900 - 
MHz "STL" station. How can 1 receive this 
program? 

At 900 MHz, dish -type antennas are usu- 
ally employed, and the signal is very "nar- 
row" and of low power. Even if you are in 
line with the signal, close to its path, and 
have the appropriate receiver or converter/ 
receiver, you may not receive it unless your 
antenna is sufficiently elevated. 

Capacitor Capacitance. I have two APC 
variable capacitors. One has 2 and the other 
14 plates. What's the maximum capaci- 
tance for each? 

The two plate job is 3.87 pF and the 14 
plate unit is 50 pF. 

CB -23 Problem. An in -line wattmeter in- 
dicates that my CB -23 transceiver (Ham - 
marlund) is putting out 3 watts, but when 
it is connected to the antenna I cannot be 
heard 50 feet away on a walkie- talkie nor 
5 blocks away at a base station. How do 
you account for this fact? 

Have you checked the transmission line 
to your antenna? Is the antenna connection 
good? It sounds as if your antenna system 
has a short either in the coaxial cable or at 
the antenna proper. 30 

February, 1968 

Before you buy 
a cheap changer, 
read about this 

inexpensive Dual. 

The new Dual 1010S at $69.50 
is Dual's lowest priced model, yet it 
is in every respect a precision -en- 
gineered automatic turntable. 

Its cueing system lowers the 
tonearm gently on your records in- 
stead of just dropping it and possi- 
bly damaging both stylus and 
groove. This is the identical auto/ 
manual system as used on our most 
expensive models. 

The 10105 also shares their 
feathertouch slide switches and 
Elevator- Action changer mecha- 
nism. Its Hi- Torque motor holds 
speed constant within 0.1% even 
when voltage varies - 10 % , and its 
low mass tubular tonearm tracks 
flawlessly at 2 grams. 

Precision features like these 
make the difference between a Dual 
and a cheap record changer. And 
make the difference on your records. 

United Audio Products, Inc., 
535 Madison Avenue; New York, 
N. Y. 10022. 

Dual 
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r ff -Davis Service Division, Dept. ISH 
5 Broadway, New York, N. Y. 10012 

ease send my copy of the 1968 ELECTRONICS INSTALLA- 
TION & SERVICING HANDBOOK as checked below: 

I am enclosing $1.25 plus 15c for shipping and 
handling for the Regular Edition. 
($1.75 for orders outside U.S.A.) 
I am enclosing $3.00. Please send me, postpaid, 
the Leatherflex- covered Deluxe Edition, ($3.75 for 
orders outside U.S.A.) (Please allow 3 additional 
weeks for delivery of the Deluxe Edition.) 

print name PE- 28 

11, address 

city state zip code 

J 

NOW -GET THE TRICKS OF THE 
TRADE FOR SERVICING EVERY- 
THING ... FROM TV TO AM /FM ... FROM CITIZEN'S BAND TO 
PUBLIC ADDRESS . . . FROM 
HOME INTERCOM TO TAPE CART- 
RIDGE UNITS. THEY'RE ALL IN 
THE NEW, 1968 ELECTRONICS 
INSTALLATION AND SERVICING 
HANDBOOK. 

You'll find the latest, most comprehensive 
technique advice, equipment information and 
step -by -step "how- to- do -it" hints that will aid 
you in your servicing (or save you costly out- 
side repairs). 

This 140 -page "encyclopedia" of electronics 
servicing knowledge contains a special, full - 
color section on color TV maintenance . . 

model numbers and prices of replacement 
parts ... recommended tools for every opera- 
tion . . . accessory information to help you 
turn an extra dollar. Plus up- to- the -minute 
reports from hundreds of manufacturers. 

Whether you're a professional serviceman, 
weekend home hobbyist or spare time "Mr. 
Fixit," the 1968 ELECTRONICS INSTALLATION 
AND SERVICING HANDBOOK is essential for 
you. Essential for your profit, fun or both. 

GET THE HANDSOME LEATHERFLEX-COV - 
ERED EDITION FOR $3 POSTPAID! 
The 1968 ELECTRONICS INSTALLATION & 
SERVICING HANDBOOK is also available 
in a splendid deluxe edition. Rugged 
Leatherflex cover provides lasting protec- 
tion yet is softly textured and gold -em- 
bossed for the look of elegance. A collec- 
tor's item -a superb addition to your 
electronics library. And it's yours, for just 
$3 postpaid, when you check the appro- 
priate box on the order form. 

FUZZ -BOX 
(Continued from page 42) 

R4 

is. mr 
OUTPUT INPUT 

Here is the completed Fuzz -Box as viewed from the 
bottom. You can make your own cabinet if you wish. 

four rubber feet that are attached to the 
underside by self- tapping screws.`' 

The wiring of the "fuzz -box" is 
straightforward and was accommodated 
on a strip panel that contained 12 solder 
lugs on each side. Similar boards are 
available in the U.S. in the war surplus 
marketplace, or one may be cut down 
from a USECO terminal board Type 
1100B ( Allied Radio Stock Number 
47 E 2910). 

Using the Fuzz -Box. The "fuzz -box" 
should be used with a guitar that has a 
reasonably high level output. The actual 
*The metal box shown in the photo on page 41 was 
made especially for this project by an Australian 
manufacturer. Somewhat similar steel boxes are 
believed to be available in the U.S. from electrical al 
supply houses. 
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HOW IT WORKS 

When switched into the circuit, the load seen 
by transistor Q1 is the sum of the values of 
resistors R2 and R4. With the forward bias ap- 
plied. this is sufficient to bring Q1 nearer cur- 
rent saturation. Because Q2 is d.c.- coupled to 
the collector of Q1, Q2 will simultaneously be 
held near cutoff. When a sinusoidal signal (which 
has both positive and negative peaks) is applied 
to the base of Q1, this transistor will be driven 
alternately positive and negative. On the positive 
swing of the input signal, Q1 will be driven into 
complete saturation. limiting the collector's volt- 
age swing and resulting in a clipped signal peak 
at the collector of Q1. 

However. the voltage across the load fR2 and 
R4 i is sufficient to allow a full and unclipped 
collector voltage swing on the other half -cycle. 
The resulting waveform is a sine wave with a 
clipped negative peak. At Q2, the unaffected sig- 
nal peak will drive this transistor into complete 
cutoff. delivering a signal at the output that now 
has both peaks clipped. 

Since a distorted signal appears at the emit- 
ter of Q/. the addition of higher frequency com- 
ponents from this out -of -phase waveform results 
in a large spike above the trailing edge of the 
initial. squared output waveform. Potentiometer 
126 is the emitter load for Q2 and it is used to 
vary the fuzz -tone shape. 

gain through the "fuzz -box" is largely a 
function of the output divider resistors, 
R8 and R9. With the values chosen, 
there is a small signal gain of about 1.5. 

You will have to remember to switch 
the "fuzz -box" off at the end of each per- 
formance, to obviate unnecessary drain 
from the battery. Fortunately, the pen- 
alty for occasionally forgetting to do so 
is not very great since the current drain 
is less than 1 mA and, overall, the bat- 
tery should last about its natural shelf 
life. 

WHAT IS FUZZ -TONE? 

Fuzz, or fuzz -tone, as applied to electric 
guitar music is intentional distortion. The 
electric guitar produces reasonably clean 
sinusoidal waves with strong consonant har 
monics- depending on the playing technique 
and the position of the pickup coils. These 
sinusoidal waves are squared off, clipped, or 
otherwise distorted by adding multiple hor- 
monics and dissonant frequencies through 
intermodulation distortion. The naturally 
"round" tone of the electric guitar takes on a 

strident quality. 
Musicians seem to prefer electric guitar 

fuzz -tones with great sonic impact, and this is 
best accomplished through a concentration of 
spurious harmonics within the normal musical 
range of the guitar system -that is, up to 
about 3 kHz. Fuzz -tone is intended primarily 
to add stridency to single tones, or simple 
chords. It cannot be used with complex 
chords, and most guitars switch out the fuzz - 
tone circuit when such chords are being 
played. 

February, 1968 

Our most - honored receiver 

Model S -8800 custom mounting $369.50 
Walnut leatherette case $378.50 

1-13r.d.rubbed walnut cabinet $397.50 

The highly -rated Sherwood S -8800 now features 
Field Effect Transistors (FET's) in the RF and 

Mixer stages to prevent multiple responses 
when used with strong FM signals. Among 

the Model S- 8800's many useful features are two 
front -panel switches for independent or 

simultaneous operation of main and remote 
stereo speaker systems. Visit your Sherwood 

dealer now for a demonstration of those 
features which make Sherwood's new 

Model S- 8800 -FET receiver so outstanding. 
With Sherwood, you also get the industry's 

longest warranty -3 years. including transistors. 

Compare these Model 541800 specs. 140 watts music power 14 ui - 
DtstortmnO 1: under IOW 1 FM sensitivity: 1.B Hy Ill 
Cross -modulation rejection .95db FM hum 6 noise 1P,: 

Sherwood Electronic Laboratories, 1:, 

9300 North California /Went., 
Chicago, Illinois 60618. Write Dept. P2 
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GET 
ACTION WITH 

--E MULTI-ELMAC 
PRECISION MADE, 
POPULAR PRICED 

CB UNITS! 

FULL 
23 CHANNEL 
AC -DC Operation, 
Illuminated Meter 

Channel Selector, 
Triple Tuned RF, 
"Nuise Immune" 
Squelch, Double 
Tuned lb s, Ready to Operate 

$16950 

FULL 
S CHANNEL 
AC -DC Operation 
Delayed AVC, 
Electronic Switching. 
2 Stage Pre -Amp 
illuminated '-S" 

Meter, Complete 
with Crystal for 1 Channel 

SOLID STATE 
Trae-ini tier ('qn verter 

Compact 53/4 x 

Ts /a x 11/2, 
9 r 

Transistor, 2 

Diodes, 5 Watt 
Input (FCC Max.) 
100$ó Modulation, 12 VDC 

Operation, Complete with Crystal 
1 Channel 

$ 4995 

AMATEUR RADIO 
(Continued from page 80 ) 

into four weekends -two for phone and two 
for CW: phone on February 3 and 4 and 
March 2 and 3; CW on February 17 and 18 
and March 16 and 17. Each contest period 
starts at 0001 GMT (7:01 p.m., EST, Fri- 
day) and ends at 2359 GMT (6:59 p.m., 
EST, Sunday). United States and Canadian 
amateurs send signal reports and the names 
of their states or provinces to the DX sta- 
tions they work, and the DX stations send 
signal reports and their transmitter power. 
A complete exchange earns three points, and 
the same station can be worked once per 
band. 

Canadian and U.S. amateurs multiply 
their QSO points by the sum of the different 
countries worked on each band, and DX sta- 
tions multiply their QSO points by the sum 
of the different states and provinces worked 
on each band. Scores go to American Radio 
Relay League, Inc., Newington, Conn. 06111. 
Once again the ARRL will send log and 
summary sheets on request, and will award 
certificates to high scorers. 

Undoubtedly, DX contacts will be made 
on all bands from 160 through 6 meters in 
the contest, but low power stations with 
simple antennas will probably do best on 
10 and 15 meters, both of which have been 
wide open for DX this season. 

Although it is doubtful that any "banned 
countries" will be participating in the DX 
contest, remember that it is illegal for U.S. 
and Canadian amateurs to work Cambodia 
(XU), Vietnam (XW8), Indonesia (JZ0, 
8F), and Thailand (HS). In addition, Ca- 
nadians cannot work Laos (XW8) and Jor- 
dan (JY). 

for 

Please send further information on Citi -bune SS D. 99 0,710 

102 

MULTI -ELMAC CO. 

21470 Coolidge Oak Park, Michigan 48237 

NAME 

ADDRESS 

CITY 

STATE ZONE 
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Anyone recognize the receivers that Giffith DeGol- 
ier, WAOOGD, Lincoln, Nebr., uses? The one on 
top of the EICO 720 transmitter is a well -aged 
Hallicrafters S -38. and the one at left is a Nation- 
al, model unknown, that he bought second -hand. 
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NEWS AND VIEWS 

Gary Johnson, WAOKWO, 15700 North Eden Dr., 
Minnetonka, Minn., worked 28 states in seven 
months as a Novice. In 10 months as a General, his 
Heathkit DX -35 at 50 watts has worked all states, 
all continents, and 35 countries. A Knight -Kit 
R -100A does the receiving, and an assortment of 
antennas -including a home -brew, 3- element beam, 
Hy -Gain 14AVQ vertical, and an 80 -meter dipole - 
do the radiating. Gary also operates RTTY and 6- 
meter FM, attends the University of Minnesota, 
and is an active member of the Minnetonka Civil 
Defense group ... Michael Welch, WAIGTH, 23 South 
St.. Williamstown, Mass., really had an adventur- 
ous Novice career. In eight months, he and his 
FICO 720 equipped with 25 crystals, Lafayette 

Gary Johnson, WAOKWO, located in Minnetonka, 
Minn., works phone, CW, and RTTY on all amateur 
bands between 3.5 and 54 MHz. See text above. 

HA -350 receiver, an 80 -40 meter inverted -V anten- 
na, and a home -brew, 2- element 15 -meter beam 
earned WAS and worked 57 countries -including 
Venezuela on 80 and Alaska on 40 meters. Sta- 
tion 5H3KJ, in Tanzania, was too low in fre- 
quency for Mike's lowest- frequency crystal; so 
while 5H3KJ was working CT3AS. Mike hurriedly 
took apart the crystal holder, coated one side of 
the crystal with pencil lead, and reassembled the 
crystal in the holder. This "operation" put the then 
WN1GTH on frequency to work 5H3KJ right after 
CT3AS! Mike has a 25 -wpm code certificate and a 
Rag -Chewers Club certificate on his shack wall .. 
Another WN1, waiting for his General ticket to ar- 
rive when he wrote us, was Dan Shine, WA1GGN, 
9 Colonial Blvd., West Haven. Conn. Dan used a 
Johnson "Ranger I" transmitter and a Lafayette 
11E -30 receiver in conjunction with a 40 -meter di- 
pole 15 feet high to work 27 states -25 confirmed. 
He is also a member of the Rag- Chewers Club. and 
has a 15 -wpm code certificate. With his General 
ticket in hand, Dan will sked you on 80, 40. or 20. 

Ed Gribi, Jr., WB6IZF, reports that Ray Meyers, 
W6MLZ, became Civil Defense Administrator for 
San Gabriel, California. last October. Ray is also 
Phone Activities Manager and Emergency Coordi- 
nator and writes an amateur radio column for the 
Los Angeles Herald- Examiner . Buff Fisher, 
WB2SIH, 2 Barnard Rd.. Armonk, N.Y., goes on 10 
through 80 meters with a Swan -500 AM /CW /SSB 
transceiver (mostly on CW) and has worked 50 
states and 113 countries. A dipole antenna fed 
through a Johnson "Match Box" does the radiat- 
ing. Also available are home -brew 6- and 2 -meter 
transmitters feeding 5- and 11- element beams, with 
reception being handled by Tapetone converters 
into a Hallicrafters SX -110 receiver. But Buff 
didn't say a word about results on the latter fre- 
quencies . Jerry Felts, WN5TFU, P.O. Box 38, 
Henryetta, Okla., worked 26 states in his first 

electronic 
technicians: 

t,s1. take note. 

That little message on 
our pencil says a lot about 

the exciting projects at IBM. 
Our 1287 Optical Reader is the first 

mass -produced machine to read hand - 
printed numbers. It gives people a whole 

new way of talking to computers. 
And that's only one of the challenging projects 

at IBM Rochester (Minnesota). We make over two 
dozen commercial products there. Products for which 

there's a steadily growing nationwide demand. 
An ideal place to live. The Mayo Clinic and IBM help give 

Rochester many advantages of large cities, yet typical commut- 
ing time is only 5 to 10 minutes. Over 75 percent of the high school 

graduates go on to college. And Rochester's good weather lets you en- 
joy a wide variety of sports in every season. (Relocation expenses paid.) 

You'd get a broad range of benefits, all completely company paid. Look into 
it. Send an outline of your experience to Ronald Wermager, IBM Corporation, 

Dept. QD4 -0, Highway 52 and N.W. 37th St., Rochester, Minn. 55901. 
An Equal Opportunity Employer e 
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Authoritative 
Electronics Manuals 
from CHILTON 

Use this form to order. Please enclose payment. 
Return book(s) within 10 days if not delighted. 
Full refund guaranteed. 

A GUIDE TO MOBILE RADIO 
By Leo G. Sands. Over 70 drawings 
and photos. $5.50 

VHF -FM MARINE RADIO 
By Leo G. Sands & Geoffrey Teilet. 
95 photos, drawings, schematics, 
maps, tables, diagrams. $5.95 

PORTABLE FM RADIOTELEPHONES 
By Fred M. Link. 50 drawings and pho- 
tos, schematics, tables, diagrams. 

$5.50 

ELECTRONICS HANDBOOK 
FOR THE ELECTRICIAN 
By Leo G. Sands. Photos, drawings, 
tables. $5.95 

CHILTON BOOK COMPANY, Dept. PE 

401 Walnut St., Philadelphia, Pa. 19106 
Name 
Address 
City State Zip 

(Please add applicable sales tax to remittance.) 

CIRCLE NO. 30 ON READER SERVICE PAGE 

WRITE 
NOW FOR 

1968 
SENT FREE 

M c G E E' S CATALOG 
1001 BARGAINS IN 

SPEAKERS- PARTS -TUBES -HIGH FIDELITY 
COMPONENTS -RECORD CHANGERS - 

Tape Recorders- Kits -Everything in Electronics 
1901 McGee Street, Kansas City, (PE), Missouri 64108 

LEARN Engineering AT HOME 
Fix TV. design automation systems. learn transistors, complete electronics. College level Home Study courses taught so you can understand them. Earn mora In the highly paid electronics indus- 
try. Computers, Missiles, theory and practical. Kits furnished. 
Over 30,000 graduates now employed. Resident classes at our Chi- 
cago campus if desired. Founded 1934. Catalog. "Vets -write for information about G 1 Bill Training." 
AMERICAN INSTITUTE OF ENGINEERING & TECHNOLOGY 
1137 West Fullerton Parkway, Chicago, Illinois 60614 

*TUNAVENTER 
MAIL IVA 

w. RADIO <owo,.ct 

TUNAVERTERS 
POLICE, FIRE, AIRCRAFT, 
MARINE AND AMATEUR 
CALLS ON YOUR BROAD- 
CAST RADIO! 
Tunable RF converters. 
6 -1 reduction tuning. See 
complete listing in Jan- 
uary Popular Electronics, 

enm I,a..-, r.rr,. e.......N. Page 98. 

HERBERT SALCH & CO., Woodsboro PE -2, Texas 78393 
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Kenny Reynard, WA5QPA, Baton Rouge, La., has 
earned WAC and WAS certificates in addition to 
working 72 countries with his Heathkit "Apache" 
transmitter, SB -10 SSB adapter, and Drake R -4A re- 
ceiver, all of which are housed in an attractive home- 
made console. Kenny is a member of Army MARS. 

three weeks on the air. The scene was (and is) 40 
meters, and the equipment a BC -455 (surplus) re- 
ceiver, Knight -Kit T -60 transmitter, and a dipole 
antenna about 25 feet high. Jerry would like skeds 
with eastern call areas. 

Tom Mann, WA8TWR, Box 669, Lewisburg, W. Va., 
does what he can to take West Virginia off the 
"rare" state list. His Knight -Kit T -60 transmitter, 
feeding an 80 -40 meter inverted -V and 10 -, 15 -, and 
20 -meter vertical antennas, has worked 37 states 
and eight countries. A Hallicrafters SX -28 doubles 
as an SWL receiver (as an SWL, he has all states 
and over 90 countries logged). Tom is also an ama- 
teur astronomer and is interested in reading about 
unidentified flying objects . Harry A. Tummonds, 
W8BAH, 2073 West 85 St., Cleveland, Ohio, a young- 
ster pushing 70, will soon start his 10th year of 
writing the "Ham Antenna" for the Cleveland 
Sunday Plain Dealer. He still uses a 203 -A tube in 
his transmitter! Thirty -five years ago, most low - 
power amateurs dreamed of the day when they 
could scrape together $25 to buy a 203 -A and run 
real high power -150 to 200 watts . Carl Durna- 
vich, WA95XG, 6 East 140th Court. Riverdale, Ill., 
works 80 through 10 meters with a Heathkit SB -401 

ANNUAL BANQUET 

The Lake County Amateur Radio Club, Inc., 
will hold its 15th Annual Banquet at Teibel's 
Restaurant, U. S. 30 and 41, at 6:30 p.m. CST, 
February 13. Prizes, chicken, and entertain- 
ment will be provided. Tickets are $4 each and 
should be obtained from William De Geer, 
WA9MOE, 3601 Tyler St., Gary, Ind. 46408. No 
tickets will be sold at the door. 

transmitter. Hallicrafters SX -110 receiver, and two 
antennas -a Mosley TA -33 Jr. tri -band beam for 
10, 15, and 20 meters, and an inverted -V for 80 and 
40 meters. In seven months the combination has 
worked all states and all continents and 52 coun- 
tries. Carl is also an avid "county hunter " -he has 
735 counties confirmed; but as there are 3079 coun- 
ties in all in the United States, he has lots of hunt- 
ing still before him. 

Remember that the first step toward seeing your 
"News and Views" in your column is writing a 
letter; include a sharp photo of your station with 
you at the controls, if available, and keep those 
club bulletins coming, too, please. The address is: 
Herb S. Brier, W9EGQ, Amateur Radio Editor, 
POPULAR ELECTRONICS, P.O. Box 678, Gary, Ind. 46401. 

73, Herb, W9EGQ 
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ON THE CITIZENS BAND 
(Continued from page 81) 

sharing the air waves on about a 50/50 basis. 
One incident was particularly deplorable. 
In the Libertyville /Mundelein, Ill., area 
north of Chicago, a young lady and four 
men discussed for at least 30 minutes the 
woman's middle name and how it came 
about. The ensuing "noise" consisted of gig- 
gles, one -liners from the men that Bob 
Hope used back in the 30's, and "breakers" 
from every direction. 

On the next trip, we'll be looking for -and 
hoping to find -another community, large 
or small, with as clean a CB operation as 
was found in Denver, Colorado. 

Highway Emergency Handling. Larry 
Ames, KFJ0255, Tacoma Citizens Band 
Radio Association, Tacoma, Washington, 
reminded TACBRA club members recently 
of a quick and effective method of locating 
emergency callers from our nation's high- 
ways. Many motorists may not be aware 
that the National Safety Act has decreed 
that all states number their main highways 
as Sign Routes. The routes begin at princi- 
pal junctions or at state lines, and run 
continuously, regardless of old primary or 
secondary highway numbers, to a termina- 
tion point at another major highway or state 
line. 

In addition, Sign Route indicators on the 
highways are interspersed with milepost 
markers, usually set a mile apart (1/2 mile 
in some states), and identified only by a 
small reflective numeral posted on the side 
of the road. The numbering system starts 
at the highway's point of origin and in- 
creases in the direction of travel. 

To make an emergency call from a main 
highway, the motorist should indicate the 
Sign Route on which he is located, and the 

milepost marker to which he is closest. For 
example, a motorist reporting that he is lo- 
cated on I -90, close to milepost marker 20, 
would be indicating that he is approxi- 
mately 20 miles from the originating point 
of highway I -90. It is also important to give 
the direction of travel in the report. 

CB'ers receiving pleas for help should be 
sure the information is complete before con- 
tacting authorities. Supplying the route, 
milepost, and direction could cut an ambu- 
lance driver's travel time by several minutes, 
and in some cases be the determining factor 
between life and death. 

1968 OTCB CLUB ROSTER 

The following are Citizens Band Clubs reporting 
to OTCB for the first time this year. If your 
association has not kept us posted over the last 
12 months, ask your publicity people to forward 
your membership total; club or rescue team activ- 
ities: photos of members, teams, or individuals 
in action; a sample club decal and membership 
card, and your club publication on a monthly basis. 
Send all material to Matt P. Spinello, CB editor, 
POPULAR ELECTRONICS, One Park Avenue, New York, 
N.Y. 10016. 

Chicago, Illinois- Eyeballcrs Citizens Band Club. 
Organized in May, 1967, with 12 members, the club 
now boasts a membership of almost 180, with 
10 -12 more joining each month. There is an affiliate 
group in Elgin. Illinois (40 miles northwest of Chi- 
cago). The ECBC's monthly publication, The Eye- 
ball, is prepared by a staff of six, led by June Ong, 
editor. Club officers include: Harry Miklasz, Sr., 
president; J. Schweitzer, L. Stalley, D. Creusent, 
and H. Miklasz, Jr -, vice presidents; Don Tuszyn- 
ski, secretary; Larry Henry, treasurer; and Art 
Chana, sergeant at arms. 

Lexington, North Carolina -Pioneer CB Club. Or- 
ganized in December, 1966. this club's current 
membership is 40. Members were instrumental in 
finding a home, furniture, and clothing for a 
family of seven after they lost all of their pos- 
sessions in a fire. Co- chairmen for the drive to 
aid the family were the club's vice president, 
David Driver, and publicity chairman John Athay, 
Jr. Furniture for five rooms, and all necessary 
appliances and clothing for all members of the 
family were donated by local citizens. In fact, 
the drive was so successful that the Pioneer group 
is now looking for a building to store the surplus 
items so that they can be used as needs arise. 

Ogdensburg, New York -St. Lawrence Valley 
(Continued on page 110) 

ALL SILICON TRANSISTOR SOLID STATE 

5 
WATTS 

COMPLETE WITH 23 CRYSTALS 
Receives and transmits 
on 1 crystal per channel 

mike, bracket & fused DC 
cable for protection, 12 VDC only. X23995 

eJ= 3 CITIZENS BAND RADIO 
BUILT FOR RUGGED USE -Uses Military type printed circuits 
Start with masterful engineering, select the finest components avail- 
able, entrust them to skilled engineers ... the end result can only be 
the superiority that characterizes every CB bearing the SONAR name. 
Because we never compromise with quality the 1 -23 may cost a bit more - but you get a lot more for your money. Featuring: Positive or 
Negative ground, 12 high Q circuits plus dual conversion provides re- 
ceiver with top performance, extra sensitive receiver, automatic gated 
noise limiter, noise free adjustable squelch, built -in P.A. and external 
speaker jack plus many other superior features. 

SONAR RADIO CORP.73 Wortman Ave., Brooklyn, N. Y.11207 
Please send me complete information on CB Radio -J -23 

Name 
Dept. 595 

Address 

City Spite 

CIRCLE NO. 35 ON 
February, 1968 

READER SERVICE PAGE 
105 
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NOW OVER 190 
RADIO SHACK 

STORES NATIONWIDE 
ARIZONA - ?!_ 
ARKANSAS - Llttle Rock 
CALIFORNIA - Anaheim, 

Bakersfield, Covina, Downey, 
Garden Grove, Glendale, 
La Habra, Long Beach, Los 
Angeles, Mission Hills, 
Mountain View, No. 
Hollywood, Oakland, 
Pasadena, Pomona, Reseda, 
Sacramento, San Bruno, San 
Diego, San Francisco, Santa 
Ana, Santa Monica, Torrance, 
West Covina 

COLORADO - Denver, 
Thornton 

CONNECTICUT- Bridgeport, 
Hamden, Manchester, New 
Britain, New Haven, New 
London, Orange, Stamford, 
Torrington, West Hartford 

FLORIDA -Cocoa Beach, 
Jacksonville, Orlando, 
W. Palm Beach 

GEORGIA - Atlanta 
ILLINOIS - Belleville, Chicago, 

Elgin, Harvey, Waukegan 
INDIANA - Richmond 
KANSAS - Kansas City, 

Wichita 
KENTUCKY- Bowling Green, 

Newport 
LOUISIANA - Baton Rouge, 

Gretna, Monroe, New 
Orleans, Shreveport 

MAINE - Bangor, Portland 
MARYLAND - Baltimore, 

Langley Park, Rockville 
MASSACHUSETTS - Boston, 

Braintree, Brockton, Brookline, 
Cambridge, Dedham, 
Dorchester, Framingham, 
Leominster, Lowell, Medford, 
Natick, Quincy, Saugus, 
Springfield, Waltham, West 
Springfield, Worcester 

MICHIGAN - Detroit, Lincoln 
Park 

MINNESOTA- Duluth, 
Minneapolis, St. Paul 

MISSISSIPPI - Jackson 
MISSOURI - Kansas City, 

St. Joseph, St. Louis 
NEBRASKA - Omaha 
NEVADA - Las Vegas 
NEW HAMPSHIRE - 

Manchester 
NEW JERSEY- Pennsauken, 

Trenton 
NEW MEXICO - Albuquerque 
NEW YORK - Albany, 

Binghamton, Buffalo, New 
York, Rochester, Schenectady, 
Syracuse 

NORTH CAROLINA -Charlotte 
OHIO - Cincinnati, Cleveland, 

Columbus, Lima, Willowick 
OKLAHOMA- Oklahoma City, 

Tulsa 
OREGON - Portland 
PENNSYLVANIA - Greensburg 

Philadelphia, Pittsburgh, 
Plymouth Meeting 

RHODE ISLAND - Providence, 
East Providence, Warwick 

TENNESSEE- Memphis, 
Nashville 

TEXAS - Abilene Amarillo, 
Arlington. Austin, Brownsville, 
Corpus Christ Dallas, El 

Paso, Fort Worth, Houston, 
Irving, Lubbock, Midland. San 
Antonio, Sherman, Tyler, 
Waco 

UTAH - Salt Lake City 
VIRGINIA - Arlington, 

Hampton, Norfolk, Portsmouth, 
Virginia Beach 

WASHINGTON - Seattle 
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New "Build -In" 
3 -Piece Radio 

Build -In Radio 

98 

PM Speaker in Case 

Volume Control /On -Off Switch 

The Kit that 
Really Isn't 
a Kit! 
Install In, On or 
Under Anything! 
Easy to Follow 
Instructions! 

Just connect, conceal, and enjoy it! Fully wired 6- transistor superhet 
radio; separate volume control /on -off switch; 21/4" speaker in plastic 
case - all leads soldered in position, ready to connect and install. 
There's no limit to the uses you'll find! Uses a 294' 9V battery 
(#23 -464). #12 -1110 

Science Fair 
Radio Shack's 
Brilliant New 

Kit Line! 

A 1Of' 2 

ïRIYk4ms 
KANO KIT 

Biggest Recording 
Tape Purchase Ever! 
1800' of Super -Strength 1.0 Mil 

Polyester Tape on 7" Reels! 

Bought by Radio Shack from America's 
#1 tape manufacturer! Not a closeout! 

:t44-1018 

Lots of Lots of 
3 -9 10 -49 

Each 139 125 
o Each Each 

Build Working Projects! 
Pert -Board Construction! 
Safe! No Soldering! 
All Kits Complete - 
Just Hook Up a Battery! 

5 -Tube Radio Kit: all major components 
pre -mounted. 117 VAC. 9.95. #28-010 
Transistor Radio Kit: tunes AM band. Ear- 
phone included 3.95. #28-102 
Transistor Organ Kit: 7 Variable-tone notes. 
Fun to play! 5.95. #28 -101 
Wireless AM Mike Kit: transmits through 
radios 20 ft. away! 3.95. #28 -103 
I -Tube DC Radio Kit: learn tube theory; 
build working AM radio! 3.95. #28 -100 
AC /DC Power Supply Kit: converts 117 
VAC to 6 or 9 VDC 6.95. #28 -104 
"OTL" Audio Amplifier Kit: response to 15 
KC; 2 watts peak. 4.95. #28 -106 
3 -Way Code Oscillator Kit: learn morse 
code the easy way! 3.95. #28-105 

í 

: 
ï, .:::. sr.v. 

+, 

, M Q O 

1ìJv.11 yl 

s'ntESER(PEOES`1S 
P 

PßEYEStEA VIVER SäQSE161lS 
ßS.YESZEtt 

VIVER p9LYESl[R 
Pßt,YES'tER 4,01.3 EST 
P4EYE31E R P rM. 

In Lots of 
50 and Up 

109 I Each 
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8 -Watt Stereo Amplifier Semi -Kit 
Great Value for the 'Sound' Hobbyist 

No Engineering Know -How Needed! 
Designed and Made in U.S.A.! 

'Completely factory -wired for easy hook -up. Just add leads! 
Features: separate volume control for each channel; pre- 
cision tone control; 50. 20,000 cps. response; AC or battery 
power. Accepts speakers; crystal or ceramic cartridge or 
AM /FM stereo tuner. #30 -1969. (Accessory Kit, #30 -1968, 
3.95) 

1095 

istic Police/AM Portables! 

PATROLMAN' 2495 
Hear the Sound of Crisis on VHF 
or Switch to Regular AM Broadcasts! 

Wherever you go, listen to the action 
of fire and police calls as well as 
standard AM radio. Solid state, both 
Patrolmanim radios include AC a- 
dapter jack, earphone jack, separate 
AM and telescopic VHF antennas, 
carry strap, penlight batteries. Only 
6x31'4 x 13 /e°- 
HIGH BAND - 147 -175MC VHF #12 -627 
LOW BAND - 30 -50MC VHF #12 -628 

THE COMPLETE 
STEREO SEMI -KIT 

PACKAGE Hook Up, Install Anywhere! 
8 -Watt Stereo Amplifier Semi - Kit with Accessory Kit 
4 -Speed Phono Turntable /Motor Tone Arm and Stereo Cartridge Two 8 -Inch Round Speakers 

ONLyZ795 
X30 -1933 

Look! Triple 
Play 8 -Track 
Stereo Tape 

Cartridges 

Only 495 
3 Complete Albums for 
the Price of One! 
30 Full- Length Tunes! 

Heritage of Broadway 51 -3004; Melodies of 
Love 51 -3005; Sounds Smooth 51 -3006; Say lc 
with Strings 51 -3007; Forever Favorites 51- 
3008; Then They Wrote 51 -3009. 

1" Low Cost Solid State Receiver! 
Shortwave /CW /SSB /AM 
Broadcasts! No Tubes! 
Over 30 Semiconductors! 
Operates on Either 
117 VAC or 12 VDC! 

The DX -150: continuous cov- 
erage from 535KC to 30MC, 
including 160 to 10 meters. 
11 controls; 51.iV sensitivity @ 
30MC. Save SSS off traditional 
pricing methods! #20 -150 

11995 

4 -Track Long Play Stereo 
Pre -Recorded Tape Buys! 

Set 495 
of 3 Ea. 

Singly: 5.95 

3 Hours of 
Continuous Music! 

Quiet Jazz: 51 -3001 Eve. 
flings at Symphony: 
51 -3002 Curtain Up!: 51- 
3003. 

00 Ohms /Volt 
AC /DC VOM 

Special! 
Compact! Thumb - 
set zero adjust, pin 
jacks, 2 -color 1 34" 
meter scale! 2 color - 
coded test leads, in- 
structions, battery. 
22 -4027 

Our Reg. 

L5_95- 

With 
This Ad 

395 
February, 1968 

CLIP COUPON AND MAIL TODAY TO: 
RADIO 1 East: 730 Commonwealth Ave., Boston, Mass. 02215 
SHACK I West: 2615 West 7th St., Ft. Worth, Tex. 76107 

Rush me the items I've listed below. I enclose $ 

including 50¢ for handling and postage anywhere in the U.S.A. 

Name 

Street 

City 

LState 

CIRCLE NO. 27 ON READER SERVICE PAGE 

Zip 
Dept. WS J 
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111;7'1! 
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1111114 

.,,not bya long 
shot it isn't !! 

There's certainly nothing top secret about the 
classified pages in Popular Electronics Maga- 
zine. They're wide open to the searching eyes 
of every buyer who's in the market for the 
product or service that he knows can be found 
in Popular Electronics' Electronics Market 
Place. 

The more than 400,000 buyers of Popular 
Electronics, largest readership of any elec- 
tronics magazine in the world, are your guar- 
antee of knowing that your ad is being read 
by people who are constantly looking for and 
buying electronics products. It is these peo- 
ple to whom you MUST direct YOUR advertis- 
ing as do the many key advertisers appearing 
in this issue and in each issue throughout 
the year. 

No doubt about it- there's a vast market of 
buyers searching the classified advertising 
pages of Popular Electronics and it's im- 
portant that your ad be exposed to this prime 
buying audience. Prove to yourself that the 
leading electronics magazine MUST ALSO be 
the leader in sales responses to the many 
classified ads presently enhancing its pages-. 
it makes a great deal of sense -give it a try. 
There's complete rate information for your 
convenience In the classified section of this 
issue. Or, if you'd like a little personal service, 
it's right up our alley. Just write to 

HAL CYMES 
Classified Advertising Manager 

ZIFF -DAVIS PUBLISHING COMPANY 
One Park Avenue New York, New York 10016 

110 

CB'ers, Inc. Club newsletter is edited by Ed M. Althiser, KLP3951, who is interested in swapping with other club editors. Write Ed at Box 683, Ogdensburg, N.Y. Club officers: Don McAdam, 
KLP9735, president; Roger Ousterhout, KID0609, 
vice president; Margaret Molner, KIC5636, secre- tary; Dewey Grommon, KRP4929, treasurer; and John Molner, Jr., KIC3754, sergeant at arms. I'll CB'ing you. 

-Matt, KHC2060 

FUNCTION QUIZ ANSWERS 
(Quiz appears on page 45 ) 

1 - H A BALLAST resistor drops the era 
cess voltage placed across a fila- 
ment string. 

2 - C A BLEEDER resistor is used as a 
light load on a power supply to im- 
prove the voltage regulation by 
minimizing the voltage charge from 
no load to full -load current. 

3 -A A BUFFER capacitor protects the 
contact points in a vibrator by ab- 
sorbing the kickback voltage pro- 
duced by the collapsing magnetic 
field in the vibrator transformer. 

4 - I A DAMPING resistor lowers the Q 
of a coil and causes coil ringing to 
decay more rapidly. 

5 - B A DECOUPLING capacitor prevents 
a.c. signals from entering a power 
supply by forming an L- section 
filter with a series voltage- dropping 
resistor. 

6 - E A DEGAUSSING coil removes un- 
wanted magnetized areas in the 
shadow mask of a color CRT. 

7 - F A LOADING coil is inserted in se- 
ries with a whip antenna to add 
series inductance and effectively 
increase its electrical length. 

8 - D A NEUTRALIZING capacitor can- 
cels internal grid -to -plate capaci- 
tance coupling in a triode by in- 
troducing an out -of -phase signal 
through an external plate -to -grid 
circuit. 

9 - J A PARASITIC SUPPRESSOR is a 
low -value resistor inserted in series 
with a conductor to dampen oscil- 
lations which may occur due to the 
resonance effects of lead induc- 
tance and capacitance. 

10 - G A PEAKING coil is placed in series 
with the plate load resistor of an 
amplifier tube to increase the plate 
load and amplification at high fre- 
quencies. 
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LETTERS (Continued from page 14) 

semiconductor device, there is no guarantee 
that you'll be able to obtain it from all Am- 
perex dealers. The TAA103 may be a tiny 
affair, but it has sufficient lead length to per- 
mit connections as needed. 

SPECIAL CONSIDERATION FOR OM'S? 

I read with interest your article about 
special consideration for YL's and XYL's 
in ham radio ( "Why Not A Ham License Just 
For Ladies ?" December, 1967). As a male 
operator, I heartily back such a possibility, 
but I feel there is another group that de- 
serves special consideration -namely, the 
hams who are neither female nor electronics 
wizards. 

Ham radio began as a hobby, and a hobby 
should be open to anyone interested in it, 
even if he is unable to acquire a technical 
background of some depth. I am a modern 
language instructor, and ham radio not only 
gives me some diversion, but it is also an ideal 
way for me to keep up and improve my tech- 
nical skills. I, too, can serve my country and 
my hobby effectively as an ambassador, but 
not if the necessary communications chan- 
nels are taken from me because I lack the 
time for extensive training in electronics. 

JAMES D. RUPERT, KOYTE 
Austin, Minn. 

IMPROVED SOLDERLESS BREADBOARD 

I propose an improvement on the "Solder - 
less Breadboard" (December, 1966). Instead 
of white pine, a plexiglass plate can serve as 
the breadboard. In addition to providing 
better insulation, it can be used as a draw - 
on work surface for the circuits you design 
or work with. A grease pencil is best for 
drawing on the plexiglass. When an experi- 
ment pays off with a working circuit, you 
need only redraw on a piece of paper the 
circuit that is grease -penciled on the plexi- 
glass. 

CHRISTIAN MUYLLE 
Bruxelles, Belgium 

This suggestion sounds like a useful idea, 
and certainly would make experimenting 
easier. A lot of our readers will be indebted 
to your ingenuity. 

OUT OF TUNE 
Modern Slot -Car Controller (December, 1967, 
page 41). In Fig. 1, on page 42, the polarity of 
diode D5 was inadvertently reversed. The 
cathode of the diode should go to the collec- 
tor of Q3 and the anode to the negative side 
of the power pack. Also, Q3 is a 2N2491 as 
shown in Fig. 1, not a 2N491 as called out in 
the Parts List on page 43. - 
February, 1968 

Shop by mail and save 

at Allied, world's largest 
electronics headquarters. 
Hundreds of money- saving 
values. NO MONEY DOWN. 
Up to 2 years to pay! 

MAIL COUPON BELOW 

ALLIED RADIO, Dept. 3B 

P.O. Box 4398, Chicago, III. 60680 

E 
1968 

/.ALLIED 
CATALOG 
SAVE ON: 
Famous Knight -Kits V 
Stereo Hi -Fi 
Tape Recorders, Tape 
CB 2 -Way Radios 
Walkie- Talkies 
FM -AM & AM Radios 
Shortwave Receivers 
Portable TV 
Phonographs 
Amateur Gear 
Intercoms & PA 
Automotive Electronics 
Test Instruments 
TV Antennas & Tubes 
Power Tools, Hardware 
Tubes, Transistors 
Parts, Batteries, Books 
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CITY 

STATE ZIP 
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UNUSUAL BARGAINS 
... MANY U. S. GOVT SURPLUS 
NICKEL -CADMIUM 

BATTERY BARGAINS 
T rrific 

v 
value -used government surplus,. Quick- 

charge. lightweight 6-volt nichel.eadmitun bat - 

tery. t -amp. hour capacitif. : hilo.t Unlimited lire- thous:unls of discharge-charge Cycles with 
minute deterioration. Charges lullY approx. 
1 lu with Edmund Charger Kit. Hundreds of u 
for hobby. photography. model building. Industi't.. u. 
etc. Only few drops of w: 

' 
e yearly for full 

maintenance. Rea. minimum of electrolyte -.sealed to pr, -t'est loss. 
Delivers nearly I00n output at belote freezing. Maintain., constant 
voltage through major portion of capactt Five vented 1.2 _ volt cells 
strapped e 3 polypi-onetime bands. s d'. I ti, f .Jumbo 
275 Ampere Hour Batteries also available. Write for into.) 
Stock No. 70.942AV $15.00 Ppd. 
1.2 VOLT NICKEL- CADMIUM CELL 
Stock No. 41,109AV $3.95 Ppd. 
CHARGER KIT FOR 6 -VOLT BATTERY 
Stock No. 70,SO7AV $8.00 Ppd. 

GIANT WEATHER BALLOONS 

it 

"Balls of fun" for kids, traffic stoppers for 
stores. terrific for amateur meteorologists. Create 
It neighborhood Siu,athnl. (treat backyard fun. 
Escit iug beach attraction. Made of heavy ditty 
neprcut. Inflate with vacuum cleaner or auto 
air hose; or helium for high rise. 

Stock Number 60,568AV (8' diam) $2 Ppd. 

Stock Number 60,632AV (16' diam) $7 Ppd. 

order by tee 
CO., 300 EDSCORP BUILDING EDMUND SCIENTIFIC 

BARRINGTON, NEW JERSEY 08007 

GIANT FREE CATALOG "AV" 
Cent phi cb Imo labs edition. Neu il,vl-L c:ncgories, 
illllnulLno. ìaa v-to-read IA itlt 
Jinni nun,il:,I imin,ealh,zeus of eh ical :uul vlrrnp- 
11111'4/lei ic pmts. accessories. ]{ucawcil. .rlcIionl of 
Ash'umonticol 'feleseopes, 
lltagnifler,. \I:Ignets. Leuse.:. l'iiii1 -.. Ai:nn tear 
urlhl, ilrlu.: 11i- h,hbri,t.. ,.I, . n,nl,,- tt 

Iarl11rc. \C tor ,an,l,...t '/.tr. 
ORDIR IY STOCK NOMW SINO CNICK OR MORAY OaORt MONIN-SACK OOARANTN 

EDMUND SCIENTIFIC CO. 900 EDSCgRP BUILDING 
MRRINGTON NEW JERSEY 09007 
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Space 
age 

minded 
a 

Look ahead to an exciting 

career in engineering. 

Start now. At 

Residence study at the Milwaukee 

School of Engineering leads to 

B.S. degrees in Electrical and 
Mechanical Engineering and 

Engineering Technologies. Other 
courses lead to Associate in Applied 

Science degrees in these engineering 
technologies: computer ... electrical 
power ... electronic communications 
... air conditioning ... fluid power 

... internal combustion engines... 
metallurgy ... welding ... chemical 

... architectural and building 
construction. Find out about 
financial aids, and job placements. 

Approved for G. I. Bill. 
Send for Your Career 

Booklet today. 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. PE -268, 1025 North Milwaukee Street 
Milwaukee, Wisconsin 53201 

Please send the "Your Career" booklet. I'm interested in 
Electrical fields Mechanical fields 

:NAME AGE 

: ADDRESS 

CITY STATE ZIP 
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SHORT -WAVE LISTENING 
Continued from page 83) 

which is also part of the Administration of 
Papua and New Guinea. Another station is 
planned for Samarai, a tiny island just off 
the eastern tip of New Guinea, whose popu- 
lation is 1115. 

A word of advice to those of you who are 
trying to log the six stations already in 
operation. The combination of low power 
and low frequency makes their transmis- 
sions seemingly impossible to receive. It will 
take a lot of fine tuning and patience on 
your part to log tiny one of them. In your 
favor, however, will be the combination of 
long hours of darkness and an absence of 
summertime lightning static. Your Short - 
Wave Editor knows that several of the 
transmitters have been heard on the West 
Coast and a scattered few DX'ers in 
Eastern areas of the U.S. have also been 
reporting them. 

Our thanks go to George Schnabel, 
WPE8EMO, Rochester, N.Y., for his assis- 
tance in the compilation of the above list. 

All -Round DX'ers Course. Commencing 
next month, Radio Nederland will broad- 
cast weekly sessions of an All -Round DX'ers 
Course. Material is being gathered by Jim 
Vastenhoud, the compiler of previous 
courses given by Radio Nederland. Printed 
test material will be supplied free of charge 
to participants. Enrollment is now open. 
For details, write to Radio Nederland, P.O. 
Box 222, Hilversum, Holland. 

CURRENT STATION REPORTS 

The following is a resume of current reports. At 
time of compilation all reports are as accurate as 
possible. but stations may change frequency and/ 
or schedule with little or no advance notice. All 
times shown are Greenwich Mean Time (GMT) 
and the 24 -hour system is used. Reports should be 
sent to SHORT -WAVE LISTENING, P.O. Box 333. 
Cherry Hill, N. J., 08034, in time to reach your 
Short -Wave Editor by the fifth of each month; be 
sure to include your WPE identification, and the 
make and model number of your receiver. We re- 
gret that we are unable to use all the reports 
received each month, due to space limitations, 
but we are grateful to everyone who contributes 
to this column. 

Albania -R. Tirana has "broken out" with nu- 
merous new frequencies, among them: 6201 kHz, 
heard at 2300 closing; 7310 kHz, noted at 0040 with 
Eng, talks and commentary (closing is at 0058) ; 

9510 kHz, from 0400 s /on where it is QRM'ed by 
the BBC, London; and 11,905 kHz, logged at 0000 
with Eng. news. 

Angola -R. Clube de Benguela, 5042 kHz. is again 
being heard from about 2240 to 2304 s /off with pop 
music and anmts in Portuguese. Do not confuse 
this station with Emissora De Guine, slightly high- 
er in frequency. 

Station CR6RB, R. Ecclesia, Luanda, 4989; kHz, 
has a strong signal with opening at 0500 in Portu- 
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guese. Station CR6RD, R. Clube de Luambo, Nova 
Lisboa, 5061 kHz, is also strong from its 0500 open- 
ing in Portuguese but fades badly by 0600. 

Emissora Official is planning a number of region- 
al stations. On the air already is Emissor Re- 
gional de Menongue at Serpa Pinto. with 1 kW on 
1295 kHz, soon to be 5 kW. Scheduled for this 
year is a 5 -kW xmtr on 4780 kHz at the same loca- 
tion. Coming later: 5 -kW units at Henrique de 
Carvalhi on 4860 kHz. at Cabinada on 4925 kHz, at 
Luso on 4970 kHz, and at Texeira de Sousa on 
4885 kHz. 

Australia -R. Australia is presently broadcasting 
to N. A. at 0100 -0300 on 17,840 and 15.320 kHz, and 
at 1214 -1315 on 11,710 and 9580 kHz. A DX program 
is aired Mondays at 0215. 

Bolivia -A new station is R. Guayaranierin, 4964 
kHz, logged at 0130 -0216. Station CP100, R. Ibare, 
Beni, 4959 kHz, was noted around 0200 with an ir- 
regular s /off; it can be heard daily but often suf- 
fers from RTTY QRM. 

Brazil- Station ZYK21, R. Tamandare, Recife. 
3265 kHz. is heard occasionally; the best listening 
time is around 2330 when a variety program in 
Portuguese is featured. 

Ceylon -The Ceylon B/C Corp., Colombo, now 
has the European Service on 17,820 kHz (moved 
from 15.330 kHz) at 0655 -0815, while the S. E. 
Asian Service is on 17,830 kHz at 0910 -1030. The 
Commercial Service is in Eng. at 0130 -0330 on 9720 
(announced as 9670 kHz) and 15,230 kHz, and at 
1230 -1645 on 7190 and 15,230 kHz. A National Ser- 
vice is aired at 0200 -1700 on 5076 kHz -has anyone 
heard it? 

Colombia -Ondas del Meta (location not yet as- 
certained) is a new station on 4884 kHz, where it 
is heard from 0330 to 0402 s /off; news in Spanish 
is given at 0350. Also believed to be new is R. 
Bogota, 6172 kHz, heard best around 0200. 

Czechoslovakia -R. Prague has a new schedule: 
Eng. to N. A. at 0100 -0200 on 5930, 7345, 9630, and 
11,990 kHz; to West Coast N.A. at 0330 -0430 on 
the same frequencies except that 5930 kHz is re- 
placed by 6090 kHz. "Magazine of the Air" is 
broadcast Sundays at 1400 -1500 on 15,448, 17,705, 
and 21,450 kHz. 

Egypt -Cairo is noted on 11,652 kHz from 0025 to 
0032 s /off in native language, and on 11,655 kHz 
from 1905 to past 1930 with Arabic singing and 
talks. 

El Salvador- Station YSS, R. Nacional de El Sal- 
vador, San Salvador, 9555 kHz, has a fair -to -good 
signal from 0146 to 0250, with news, time, music, 
and answers to letters, all Spanish. 

England- London's schedule to the Western 
Hemisphere currently reads: to Canada, U.S., and 
Mexico at 2115 -0030 on 6195 and 11,780 kHz. at 
2130 -0330 on 9580 kHz, and at 2245 -0330 on 6110 
kHz -a special Eng. xmsn is given at 1500 -1730 
on 21,610 kHz; to West Indies, Central America, 
and Northern South America, including Peru, at 
2000 -2115 and 2130 -2245 on 15,200 kHz, at 2000 -2115 
and 2130 -0330 on 11,750 kHz, at 2130 -0330 on 9580 
kHz, and at 2245 -0330 on 6110 kHz; to Southern 
South America, except Peru, at 2000 -2315 on 17,740 
kHz, at 2115 -0330 on 12,095 kHz, at 2200 -0330 on 
9510 kHz, at 2000 -0215 on 15,260 kHz, and at 2245- 
0330 on 11.750 kHz; to all of South America at 2200- 
0415 on 15,140 and 11.865 kHz, via Ascension Island 
relay; to the Atlantic and Pacific Islands at 2200- 

SHORT -WAVE ABBREVIATIONS 

anent An nouncentent 
BBC - -- British Broad - 

casting Corp. 
B /C- Broadn +sting 
Eng. -English ID- Identification 
kHz -Kilohertz 
kW- Kilowatts 
N.A. -North America 

OR NI Station interference 
R. -Radio 
RT1'V- Radioteletype 
s /off -Sign -off 
s /on -Sign -on 
V. -Voice 
VOA -Voice of America 
xmsn --Transmission 
xmtr -Transmitter 

Popular SAMS BOORS 

r USE THIS HANDY ORDER FORM, 
I 
I 

RECENTLY PUBLISHED! TIMELY! 

So You Want to Be A Ham. 4th Ed. Completely revised 
and updated to provide full information on changes 
introduced by the new incentive licensing. Tells 
everything you need to know to get into Amateur ' radio; helps you pass the FCC exam. 
Order 20607, only $3.95 

FET Principles, Experiments & Projects. Learn about the 
unique field -effect transistor which is becoming im- 
portant in today's electronics equipment. Low -cost 
FET types are now available for the experimenter; 
this book explains basic principles; includes demon- 
stration experiments and practical projects you can 
build. Order 20594, only $4.95 

Inertial Guidance Systems. Explains the importance of 
these unique systems which are used in all U.S. 
ballistic missiles, in the Gemini and Apollo projects, 
and in major aircraft operations. Covers basic theory 
and systems operation. Order 20605, only 44.95 
Second -Class Radiotelephone License Handbook. New 3rd 
edition; complete study course for elements I, II 
and III of the latest FCC exams. Helps you earn 
the license you need for communications and two - 
way radio work. Order 20316, only $4.95 

How To Read Schematic Diagrams. Not only shows you 
how to read and interpret diagrams, but analyzes 
each component, its construction, and its circuit 
purpose and use. Order 2056e, only $2.95 

TV Servicing Guide. Tells you bow to apply proper 
trouble shooting procedures based on analysis of 
symptoms, illustrated by picture tube photos. Packed 
with troubleshooting and servicing hints. 

$2 50 Order 20361,- only 
Color -TV Servicing Made Easy. Vol.1. Full explanation 
of color principles, circuitry, setup adjustments, and 
servicing of all color -TV sets. Takes the mystery out 
of servicing color -TV. Order 20135 $3.25 

ABC's of Citizens Band Radio. NEWLY REVISED & UP- 
DATED. All you need to know about planning and 
setting up a CB 2 -way radio system. Explains 
functions, principles, setup and operation, latest 
rules and regulations. Order 20019 $2.25 

p Transistor Ignition Systems Handbook, 20238 $2.95 

TV Tube Symptoms & Troubles. 20476 1.95 

Understanding Telemetry Circuits. 20518 325 
1st Class Radiotelephone License Handbook. 20086 5.25 

Modern Dictionary of Electronics. 3rd Ed. 20600 9.95 
Handbook of Electronic Tables & Formulas. 20230 3.95 

Color TV Trouble Clues. 20120 1.95 

Solving TV Tough -Dogs. 20403 3.25 

FAMOUS ABC'S BOOKS 
Lasers & Masers. 20262 $2.25 Computers. 20012 $2.50 

Tape Recording. 20395....... 1.50 I: Boolean Algebra. 20055 2.25 

Transistors. 20440 2.25 Modern Radio. 20047 1.95 

--HOWARD W. SAMS & CO., INC. 
Order from any Electronic Parts Distributor, or 
mail to Howard W. Sams & Co., Inc., Dept. PE -2 
4300 W. 62nd St., Indianapolis, Ind. 46268 

Send books checked above. $ 

Send FREE Sams Book Catalog. 
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Fill in coupon for a FREE One Year Subscrip- 
tion to OLSON ELECTRONICS' Fantastic Value 
Packed Catalog- Unheard of LOW, LOW PRICES 
on Brand Name Speakers, Changers, Tubes, 
Tools, Stereo Amps, Tuners, CB, and other Val- 
ues. Credit plan available. 
NAME 
ADDRESS 
CITY STATE 

GIVE ZIP CODE 
If you have a friend interested in electronics send 
his name and address for a FREE subscription also. 

OLSON ELECTRONICS 
INCORPORATED' 

805 S. Forge Street, Akron, Ohio 44308 
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Discriminate 
Between 

Desired Signal and 
Unwanted Noise 

Wiat the 
ACE 

FREE 
WADE 

STANDING NN A 

M AGNE1 IC Atli 
UHF-VHF-FM-COLOR 

Investigate now! 

S & A ELECTRONICS INC. 
Manufacturers of the TARGET ANTENNA 

228 W. FLORENCE STREET TOLEDO, OHIO 43605 
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The BBC World Service, London, operates 2234 
hours every day. Shown here, left to right in fore- 
ground, are Robert Haviland, narrator of "The World 
Today;" Angela Dunnill, secretary; John Radcliffe 
(seated), member of the program's production team; 
and Robert Milne-Tyte, editor of "The World Today." 

0330 on 7130 kHz, and to S. Atlantic areas at the 
same time on 9765 kHz. 

Ethiopia- Station ETLF, Addis Ababa, has a new 
Eng. schedule. Xmtr I: 0400 -0425 to E. Africa on 
7245 kHz, and 0430 -0455 to S. Africa on 11,920 kHz 
(both xmsns listed as tests); 0530 -0555 to W. Afri- 
ca on 11,805 kHz; 1330 -1345 to India on 15,315 kHz; 
1655 -1710 to Ethiopia on 6065 kHz; 1900 -1945 to W. 
Africa on 15,410 kHz; and 2300 -2325 to "N. S. 
America" on 15,315 kHz and to "N. N. America" 
on 15,230 kHz. Xmtr II: 1330 -1400 to India on 
15,400 kHz; 1700 -1715 to E. Africa on 9560 kHz; 
1800 -1815 to S. Africa on 9705 kHz; and 2330 -2340 
to "S. S. America" in Spanish and Eng. on 11,940 
and 11,770 kHz. Both of the Americas xmsns are 
listed as "Thursday- Sunday." 

France -Paris was noted on 21,525 kHz, broad- 
casting to the Middle East, to 1400 s /off. 

Haiti- Station 4VWA, R. Citadelle, Cap Haitien, 
6155 kHz, not heard from for many months, is 
again audible at 2330 -0000, all- French. 

Holland -R. Nederland. Hilversum, has this new 
Eng. schedule to N.A.: 1425 -1445 on 17,880 kHz, 
1525 -1545 on 21,480 and 17,810 kHz, 1655 -1715 on 
21,570 and 11,730 kHz and 2030 -2050 on 17,840 and 
15,340 kHz (all Tuesdays and Fridays only) ; 2055- 
2150 on 15,425 and 11,730 kHz (Monday through 
Saturday) ; 0125 -0220 on 9590 kHz (via Bonaire - 
daily). The "Happy Station Program" is aired 
Sundays at 1855 -2020 on 15,425 and 11,730 kHz. 

Honduras -Station HRSY, Vo,: del Pacifico, San 
Lorenzo, 4914 kHz, was noted at 0145 -0200 with 
music and dedications in Spanish. La Voz de Oc- 
cidente, Santa Rosa de Copan, has moved up to 
5988 kHz (from 5960 kHz) and is heard best around 
0000. Do not confuse with seemingly new R. Oc- 
cidente, Venez., on 9750 kHz. 

Indonesia -The regional station reported last 
month on 7285 kHz is definitely in Sorong; it 
broadcasts in Indonesian at 1130 -1200. A new out- 
let for V. of Indonesia. Djakarta, is 6110 kHz, 
heard from 1100 s /on in Eng. but with weak 
modulation. 

Italy -An Italian station being heard on 6060 
kHz is R. Umbra. Piazza della Republica 1, An- 
cona; it has Italian at 1730 and Eng. at 1800. 
"Nocturne" is aired at 2320 -0625 (from 2245 on 
Sundays) on 6060 and 9515 kHz (Caltanisetta), 899 
kHz (Milan), and 845 kHz (Rome). 

Korea (North) -Pyongyang now broadcasts to 
Latin America in Spanish at 2300 on 16,320 and 
11,765 kHz, in Korean at 0000, and in Spanish 
again from 0100 to at least 0135. An xmsn has 
also been noted on 16,095 kHz from 0125 to 0147/ 
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READER 
SERVICE PAGE 

free information service: 
Here's an easy and convenient way for you to get additional information about 
products advertised or mentioned editorially (if it has a "Reader Service 
Number ") in this issue. Just follow the directions below...and the material 
will be sent to you promptly and free of charge. 

1 Print or type your name and address on the 
lines indicated. Circle the number(s) on 

the coupon below that corresponds to the key 
number(s) at the bottom of the advertisement or 
editorial mention(s) that interest you. (Key num- 
bers for advertised products also appear in the 
Advertisers' Index.) 

2 Cut out the coupon and mail it to the 
address indicated below. 

3 This address is for our product "Free 
Information Service" only, Editorial in- 

quiries should be directed to POPULAR ELEC- 
TRONICS, One Park Avenue, New York 10016; 
circulation inquiries to Portland Place, Boulder, 
Colorado 80302. 

POPULAR VOID AFTER MARCH 31, 1968 

ELECTRONICS PHILADELPHIA, PA. 19101 
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DX COUNTRIES AWARDS PRESENTED 
To be eligible for one of the DX Countries Awards designed for 
WPE Monitor Certificate holders, you must have verified stations 
in 25, 50, 75, 100, or 150 different countries. ( "Letters of Certifica- 
tion" will be issued to those who have over 150 countries verified in 
steps of 10.) The following DX'ers recently received their awards. 

230 COUNTRIES VERIFIED 
James Young (WPE6ENA), Wrightwood, Calif. 

200 COUNTRIES VERIFIED 
Frank Peters (WPE9EZI), Chicago, Ill. 

190 COUNTRIES VERIFIED 
Don Jensen (WPE9EZ), Racine, Wis. 

180 COUNTRIES VERIFIED 
Chuck Edwards (WPE4BNK), Fort Lauderdale, Fla. 

150 COUNTRIES VERIFIED 
Dave Glow (WPE1FKZ), Pepperell, Mass. 

100 COUNTRIES VERIFIED 
Richard Grab (WPE2HYM), Woodside, N. Y. 
Rene Chicoine (VE2PE1JH), Montreal, Que., Canada 
William Via (WPE3FHB), Baltimore, Md. 
John Sgrulletta (WPE2MXF), Bedford Hills, N. Y. 
Mike Finigan (WPE4ISQ), Monroe, N. C. 
A. E. Glover (WPE7CGL), Port Angeles, Wash. 
Dennis Ashworth (WPE7BZB), Corvallis, Ore. 
Richard Davis (WPEOAKR), Denver, Colo. 
C. Vernon Hyson (WPEOCNF), Evergreen, Colo. 
Paul Slater (WPEIFRT), Medford, Mass. 

75 COUNTRIES VERIFIED 
Richard Pistek (WPE9HOA), Chicago, Ill. 
Ira Schultz (WPE2NGG), White Plains, N. Y. 
M. P. Frutchey (WPE4PC), Winter Park, Fla. 
Peter Lisenco (WPE2OWX), Flushing, N. Y. 
Timothy Armstrong (WPE6GGJ), Suisun City, Calif. 
Viktor Decyk (WPE1FCD), Colrain, Mass. 
Sheldon Chorney (WPE2AWZ), Brooklyn, N. Y. 
Edward Shaw (WPE4JHP), Roanoke, Va. 
Gary Ligon (WPE4JAX), Cliffside, N. C. 

50 COUNTRIES VERIFIED 
Bill Jacobus (WPE(GHL), Cleveland, Ohio 
Glen Jenkins (WPE4IVJ), Camp Le Jeune, N. C. 
Kerry Plantenga (WPE9ITC), Lafayette, Ind. 
Bob Huber (WPE3GUN), Wilmington, Del. 
Bruce Bublick (WPE2OTK), Passaic, N. J. 
Marlin Field (WPE8FRE), Benton Harbor, Mich. 
Edward Rosenthal (WPE9IEG), Middleton, Wis. 
Roger Thering (WPE6FUB), Barstow, Calif. 
Rick Charnes (WPE2PBV), Cherry Hill, N. J. 
Charles Maier (WPE3FXJ), Baltimore, Md. 
R. M. Turkel (WPE1HAC), Brookline, Mass. 
John Osborne (VE3PE2HA), Toronto, Ont., Canada 

25 COUNTRIES VERIFIED 
John Zapisek (WPE2OKD), Wading River, N. Y. 
Tony Bratton (WPE8FMX), Anderson, Calif. 
Clarence Hagerman (WPE2NRU), Delaware, N. J. 
Walt Green (WPEOEVK), Davenport, Iowa 
Philip Jones (WPE6FOI), Whittier, Calif. 
Clarke Greene (WPEIECF), Forestville, Conn. 
Jerry Hermann (WPE3GNQ), New Castle, Pa. 
Leslie Nice (WPE5DRL), Dallas, Texas 
Andrew Pappas (WPE9ISQ), Chicago, Ill. 

Stanley Newman (WPE2PJS), Brooklyn, N. Y. 
Steve Bradke (WPE2PJC), Oyster Bay, N. Y. 
Ralph Perry (WPE9ITN), Westchester, Ill. 
Robert Ulloa, Jr. (WPE6GST), Torrance, Calif. 
Dave Krutz (WPE2PKA), Little Falls, N. Y. 
Paul Hill (WPE4JCW), Virginia Beach, Va. 
John Matz, Jr. (WPE1HDF), Weston, Mass. 
John Wallis (WPE6GFZ), Larkspur, Calif. 
Charles Harris (WPE2OGK), Rochester, N. Y. 
Rick Abshier (WPE9IQX), Lisle, III. 
Paul Mayo (WPE2NSG), Brooklyn, N. Y. 
Bill Caffyn (WPE7CER), Great Falls, Mont. 
Estill Hall, Jr. (WPE4GJC), McDowell, Ky. 
Jeff Wilson (WPE3HIW), Hatboro, Pa. 
Bob Wigelsworth (VE3PE2EN), London, Ont., Canada 
Rodney Wilhelm (WPE2PCU), New Paltz, N. Y. 
John Cazahous, Jr. (WPE6FLR), San Francisco, Calif. 
Tom Nickels (WPE3HFW), Hatboro, Pa. 
Robert March (VE7PEICF), Victoria, B. C., Canada 
A2C Robert Combs (WPE2PJU), APO, New York, N. Y. 
Richard Vessell (WPE9EIL), Bloomington, Ill. 
James O'Neill (WPE3GYT), Kensington, Md. 
George Hauck (WPE8GZX), Cincinnati, Ohio 
O Neal Chambers, Jr. (WPE8ISF), Lockport, Ill. 
Marlin Field (WPE8FRE), Benton Harbor, Mich. 
Henry Massey, Sr. (WPE4JKH), Fayetteville, N. C. 
Terry Wiese (WPEOFBP), Madison, S. D. 
Kevin Wiese (WPEOEZY), Madison, S. D. 
Carl Hayman (VE3PE2KZ), Bowmanville, Ont., Canada 
John Mraz, Jr. (WPE3HIT), Phoenixville, Pa. 
Doug Wise (WPE8JMQ), Tiffin, Ohio 
Jerry Cooley (WPEOEYK), Madison, S. D. 
John Easterly (WPE2AEI), San Mateo, Calif. 
S. L. Cooper, Jr. (WPE5EOZ), Houston, Texas 
Joseph Basile (WPEIGKV), Brighton, Mass. 
Daniel Thomas (VE3PE2IR), Burlington, Ont., Canada 
Ethel Fogleson (WPE8JEA), Cleveland, Ohio 
Frank Galdo (WPE2POG), Riverside, N. J. 
John Flynn (WPE2NME), Brooklyn, N. Y. 
Harry Hines, Jr. (WPE2OFS), Newark, N. J. 
Robert Buckner (WPE2NMO), Rush, N. Y. 
Alan Rhodes (WPE2OQU), Mountainside, N. J. 
Richard Collier (WPE3HIE), Hyattsville, Md. 
Lin Robertson (WPE6GVK), Palm Springs, Calif. 
Barry Tuttleman (WPE8JGK), Oak Park, Mich. 
David Coelho (WPEIHBW), Danbury, Conn. 
Craig Rice (WPE2OXR), Webster, N. Y. 
Victor Tan Yew Seng (9V1PE1B), Raffles Park, 

Singapore 
Richard Van Halanger (WPE3HJL), Turtle Creek, Pa. 
Larry Beat (WPE8JJX), Toledo, Ohio 
Joseph Rotello, Jr. (WPE7CGI), Tucson, Ariz. 
Alan Perkins (WPE4JJT), Alexandria, Va. 
William Snyder (WPE2ONK), Levittown, N. Y. 
Milton Coleman (WPE3EAE), Levittown, Pa. 
Thomas Feeney (WPE1GZC), Newport, R. I. 
Darrell Neron (WPE2OXL), Williamstown, N. J. 
Alan Braun (WPEOEWW), Prairie Village, Kans. 
Paul Farmanian (WPE6GVG), Glendale, Calif. 
Elaine Walton (WPE8JLR), Bedford, Ohio 
Bill Kaiser (WPE8JLL), Paw Paw, Mich. 
Montie Fisher (WPE5ESZ), Oklahoma City, Okla. 
Gary Phillips (WPE8HND), Dearborn Heights, Mich. 
Gary Bywaters (WPE3GZA), Burgettstown, Pa. 
James Stimeck (WPE3HMU), Philadelphia, Pa. 
Sherman Klem (WPE2OKU), N. Merrick, N. Y. 
Edward Berkeley, Jr. (WPE1GGM), Danvers, Mass. 
Roy Carroll (WPE2QAA), Neptune, N. J. 
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close in Spanish. English can be noted at times 
from 1100 to 1130 on 7580 kHz, news and com- 
mentary. 

Luxembourg -R. Luxembourg is now on 15,245 
kHz, relaying 233 kHz in French. Does anyone 
have the schedule? 

Maldive Islands -The Maldive Islands B/C Ser- 
vice, Male, 4900 kHz, has VOA news at 1400 and 
Eng. at 1500 -1730. The s /off is with "Auld Lang 
Syne," which is the tune of their national anthem. 

Monaco -Trans -World Radio, Monte Carlo, opens 
at 0630 in Eng. on 7295 kHz with a good signal. 

Netherlands Antilles -Trans World Radio, Bonaire, 
has been noted on 15,335 kHz in Spanish from 
0000 to 0025 s /off, and on 6110 kHz with tests at 
0820 -0900. 

New Caledonia- Noumea is loggable in mid -USA 
on 7170 kHz in French with closing varying from 
1104 to 1110. A positive ID in French precedes the 
"La Marseillaise." 

Peru -Station OAX7L, La Voz del Altiplano, 
Puno, 5817 kHz, is noted around 0200 with typical 
Peruvian music and listeners' requests. Station 
OAZ4R, R. San Juan, Tamra, 4891 kHz, is heard 
with request music until 0500 /close. Station 
OAX7T, R. Sicuani, Sicuani, 4837 kHz, is weak 
with pop tunes and anmts until past 0430. All of 
these Peruvian broadcasts are in Spanish. 

Philippines- Station SEARV, Dumaguete City, is 
testing on 15,240 kHz at 2330 -0130 and 1100 -1300. 
The xmtr is at Bulacan but reports should be sent 
to South East Asia Radio Voice, Box 4148, Manila. 

Poland -After a long absence, R. Warsaw has 
resumed service to N.A. at 0315 -0345 on Tuesdays 
in Polish and Saturdays in Eng. on 7205 kHz 
(until Jan. 31), 9655 kHz (Feb. 1 to 29), and 11,870 
kHz (March 1 to April 20). Reports are requested; 
send them to Polish Radio, P. O. Box 46, War- 
saw, Poland. 

South Africa -R. RSA, Johannesburg, was found 
with a strong signal on 15,245 kHz at 0230 with 
Eng. s /on, but there was considerable QRM from 
a Brazilian. 

Sweden -R. Sweden's complete Eng. schedule 
reads: to East Coast N. A. at 1100 -1130 on 15,240 
kHz, at 1400 -1430 on 21,585 kHz, and at 0030 -0100 
and 0200 -0230 on 5990 kHz; to West Coast N.A. at 
1600 -1630 on 15,240 kHz and at 0330 -0400 on 11,705 
kHz; to South America at 2245 -2315 on 11.705 kHz; 
to Europe at 1100 -1130 and 2045 -2115 on 6065 kHz, 
and at 2315 -2345 on 1178 kHz; to the Middle East 
at 1900 -1930 on 11,705 kHz; to the Far East at 
1230 -1300, 1600 -1630, and 2045 -2115 on 9625 kHz and 
at 2245 -2315 on 9705 kHz; to Africa at 1230 -1300 on 
21,690 kHz and at 1900 -1930 on 15.240 kHz; to Asia 
at 1400 -1430 and 0515 -0545 on 15,240 kHz. 

Switzerland -Berne's new complete schedule in 

The listening post of Carl Durnavich, WPE9IFO, 
Riverdale, Ill., features a Hallicrafters SX -110 re- 
ceiver. Carl had verifications from 16 states and 
3 countries at the time he sent in this picture. 
The QSL he values the most is from Radio Caroline, 
one of Great Britain's off -shore pirate stations. 

Now... 
the most enjoyable, 
most rewarding 
electronic kit project 
of your life 

a Schober 
Electronic Organ! 
HAD YOUR FILL of amplifier kits, receiver 
kits, meter kits, all the conventional kits? 
Then go to work on the biggest, most fascinat- 
ing kit of them all -and end up with a finer 
musical instrument than you could buy for 
twice the price. The Schober Theatre Organ 
at left, for example, plus Schober's self- teach- 
ing music courses, lets you participate in mu- 
sic, not just listen to it. This is one electronic 
project the wife and kids will encourage - 
because it's for them, too! It contains the best 
components available- thousands of them - 
plus the kind of unmistakable, step -by -step 
instructions you've dreamed of and Schober 
is famous for. 

The Theatre Organ (above) costs just $1550 
if you use your own amplifier and speaker 
system, and you can pay as you build to 
spread out the cost. There are three other 
Schober Organ models, too, starting at $645. 
Each one includes every bit and piece you 
need, including a magnificent walnut console 
-unless you want to build your own wood- 
work and save even more. And each model 
has the kind of pipelike tonal variety you 
don't often find in electronic organs. The 
free Schober color catalog has lots of pictures 
and data; and for 25¢ we'll send you 72 pages 
of schematics and tech specs so you can see 
just what you're buying. 
FREE INFORMATION AND DEMONSTRATION RECORDING 

Send today for your free copy of Schober's 16- 
page, full color booklet, plus 7" free recording. 

r .... mu. . l =MP MI 

The Schober Organ Corp., Dept. PE -25 
43 West 61st Street, New York, N. Y. 10023 

Please send me Schober Organ Catalog and 
free 7 -inch "sample" record. 
Enclosed please find 51.00 for 12 -inch L.P. 
record of Schober Organ music. 

Enclosed is 25ç for schematics and tech specs. 

NAME 
ADDRESS 

CITY STATE ZIP NO 
to no no, 

CIRCLE NO. 30 ON READER SERVICE PAGE 
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POPULAR ELECTRONICS 
SUBSCRIBER SERVICE 

Please include an address label when writing about 
your subscription to help us serve you promptly. 
Write to: Portland Place, Boulder, Colo. 80302 
CHANGE OF ADDRESS: r- AFFIX LABEL 
Please let us know 
you are moving at 

r- , %ft." 
least four to six o 
weeks in advance. Af- á 
fix magazine address 
label in space to the 
right and print new 
address below. If you 
have a question about 
your subscription, at- 
tach address label to 
your letter. 
TO SUBSCRIBE: D 

Check boxes below. 
New D Renewal 

5 years $20 
D 3 years $13 

1 year $5 

SPECIFY: 
Payment enclosed 
-You get 1 extra 
issue per year as 
a BONUS! 

D Bill me later. 

me/ 

L. __.`--J 
Add'I postage: $1 per year outside 
U.S., Its possessions & Canada.J 

name please print 0262 

address 

city 

state zip -code 

SMALL BUT POWERFUL 

DON'T BE FOOLED BY 

IMITATIONS! 

Get the ORIGINAL 

SYDMUR SOLID STATE "CD" IGNITION SYSTEM! 
High Quality Components used throughout. Fiberglass 
Printed Circuit Board. Unitized Construction. Simplified 
Kit Assembly. 
Construction Article in Nov. 1966 Popular Electronics 

Thousands of satisfied customers. 
Write for Free Literature TODAY. 

COMPAC Assembled , $34.75* 
COMPAC KIT 24.95° .Add 75c for mailing and handling. N.Y. State Residents add Sales Tai. Araiiehie In Cenedn 

SYDMUR ELECTRONICS SPECIALTIES 
1268 E. 12th St. Brooklyn, N.Y. 11230 

ELECTRONICS 
V.r.l. training leads to success as technicians, field engi- neers, specialists In communications, guided missiles, cmn- 
outers, radar. automation. Basic R advanced courses. 

n 

Elec- tronic Engineering Technology and Electronic Technology curricula both available. Associate degree In 29 months. B.S. htatnahle. G.I. approved. Start February, September. 
Dorms, campus. High school graduate or equivalent. Catalog. 

VALPARAISO TECHNICAL INSTITUTE 
DEPARTMENT PE, VALPARAISO, INDIANA 46383 
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SHORT -WAVE CONTRIBUTORS 
Charles Washburn (IV l'E1F0). Machias. Maine 
Conrad Baranoweki (II'PEIGXX), Bostn. Mass, 
Arnold Skemer (ll /'I2FSY) Flushing. N. Y. 
Eric Lebowitz (IVPE2JJY), Jackson Height,. N. V. 
William Graham (11'PE2L. fU), Binghamton, N. Y. 
Robert Kaplan (1VPE21IJR), Bronx, N. Y. 
R. A. Sgambato (tVPE2NZS), Bronx, N. Y. 
Michael Lampert (VPE2ONS), Massapequa Park, 

N. Y. 
Edward Sobota (WPE2PJR). Fulton, N. Y. 
Barry Glassberg (It'PE2PNG), Brooklyn, N. Y. 
James Riviello (A'PE2POK), Cherry Hill, N. J. 
Steve Temple (IVPE2P7'S), Ulster Park, N. Y. 
Edward O'Connor (II'PE2I'T.A1. Englewood, N. J. 
Roy Carroll (Il PE2Q.I.1), Neptune, N. J. 
Jim Neff (14'PE2RS), Spring ills. N. Y. 
William Via (WPE31,HB), Baltimore, Md. 
Mike Hunnicutt (If'PE3GOV), Washington, I). C. 
Bob Barr (t'PE3IIVC), Willow Grove, Pa. 
Grady Ferguson (IV I'E4BC). Charlotte, N. C. 
David Meisel (If/'E41RS), Charlottesville, N. C. 
Edward Henley (II TE- ////C), Mobile, Ala. 
Henry Massey, Sr. (TYPE- 1.1KH), Fayetteville, N. C. 
Don Kenney (N-PF.6. -IET), Santa Monica, Calif. 
W. W. Mosby (N'PErE\A), San Jose, Calif. 
Trevor Clegg (IV1'EOFAP), Santa Cruz, Calif. 
Jon Biemer (t'PE7CKL), Phoenix, Ariz. 
Bill Eisinger (WPE7000), Gooding. Idaho 
Robert French (1fI'E8FGH). Bellaire. Ohio 
Henry Gac (IVPESJST), Detroit. Mich. 
Wayne Jay (WPE9IED), U. S. Embassy, Quito, 

Ecuador 
A. R. Niblack (WPEOK,tI), Vincennes, Ind. 
John Beaver, Sr. (14'PE0.4E), Pueblo, Colo. 
Clarence Wahl (IVPE0E0I). Wichita. Kans. 
Thomas Rohrs (II'PEOEVI'), APO, Philippines 
Jack Bacon (IVPEBFDJ). Bloomington, Minn. 
Jack Perolo (Pl'2PEIC). Sao Paulo, Brazil 
Roland Wahlgren (VE71'EICR). N. Vancouver. B. C.. 

Canada 
David Alpert, Morton Grove, Ill. 
Leo Alster, Rahway, N. J. 
Greg Barman, Evanston, Ill. 
Dwight Denison, Canfield, Ohio 
Russell Dixon, Cherry Hill. N. J. 
Richard Flack. Troutdale, Ore. 
John Janowick, Detroit, Mich. 
Terry Perkins. La Grange Park, Ill. 
Paul Seyffer, San Pablo, Calif. 
Bruce Smith. San Diego. Calif. 
Rod Williams, Rossville. Ga. 
Radio Australia, Melbourne, Australia 
Radio Prague, Prague, Czechoslovakia 
Radio Voice of the Gospel, ETLF, Addis Ababa, Ethi- 

opia 
Radio Nederland Hilversum, Holland 
Radio New York Worldwide, New York, N. Y. 
Radio Sweden. Stockholm, Sweden 
Sweden Calling D.Ycrs Bulletin. Stockholm. Sweden 

Eng. reads: 0130 to N. A. (East) on 6120, 9535. and 
11,715 kHz; 0445 to N. A. (West) on 6120 and 9695 
kHz: 0700 to Australia and New Zealand on 9590 
and 11.775 kHz: 0700 to Europe (weekdays) on 
3985, 6165. and 9535 kHz: 0845 to Japan and China 
on 15,135 and 17.830 kHz; 1000 to Africa (I) on 
15.305, 17,830, and 21.520 kHz; 1130 to United King- 
dom and Ireland (I) on 9665 and 11,865 kHz; 1315 
to S. E. Asia. India, and Pakistan on 15,305, 
17,845, and 21,520 kHz: 1500 to the Near East on 
11.775, 15,305, and 17.830 kHz: 1815 to Africa (II) 
on 11,775 and 15,305 kHz; 1930 to United Kingdom 
and Ireland (II) on 6015 and 9665 kHz. Each xmsn 
is one hour in length. 

Uruguay- Station CXA13, R. Carve, Montevideo, 
was noted on 6135 kHz at 0200 with commercials. 
ID, and news. 

Venezuela -A new station is R. Occidente on 
9750 kHz, noted at 2230 with Spanish ads and 
native language programming. R. Tocar had been 
operating here; has anyone found it on another 
frequency? 

Vietnam (North)- Hanoi's latest schedule lists 
Eng. at 1000 -1030 on 9760 and 7210 kHz, at 1300- 
1330, 1530 -1600, and 2300 -2330 on 11,840 and 9840 
kHz. However, Eng. at 1000 and 1300 is being re- 
ported only on 11,760 kHz. 
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ELECTRONICS MARKET PLACE 
COMMERCIAL RATE: For firms or individuals offering 
commercial products or services. $1.00 per word (includ- 
ing name and address). Minimum order $10.00. Payment 
must accompany copy except when ads are placed by 
accredited advertising agencies. Frequency discount: 5% 
for 6 months; 10% for 12 months paid in advance. 
READER RATE: For individuals with a personal item to 
buy or sell. 60c per word (including name and address). 
No Minimum! Payment must accompany copy. 

GENERAL INFORMATION: First word in all ads set in 
bold caps at no extra charge. Additional words may be 
set in bold caps at 104 extra per word. All copy subject 
to publisher's approval. Closing Date: 1st of the 2nd 
preceding month (for example, March issue closes Janu- 
ary 1st). Send order and remittance to: Hal Cymes, 
POPULAR ELECTRONICS, One Park Avenue, New York, 
New York 10016. 

FOR SALE 

FREE! Giant bargain catalog on transistors, diodes, rec- 
tifiers, SCR's, zeners, parts. Poly Paks, P.O. Box 942, 
Lynnfield, Mass. 01940. 
GOVERNMENT Surplus Receivers, Transmitters, Snooper - 
scopes, Radios, Parts, Picture Catalog 254. Meshna, 
Nahant, Mass. 01908. 

WEBBER LAB's Police -Fire Transistorized Converter kit 
30 -50mc. & 100- 200mc. (1 mc. spread) $5.00 each. 72 
Cottage Street, Lynn, Mass. 01905. 
R.F. CONVERTERS. World's largest selection. Also CCTV 
cameras, etc. Lowest factory prices. Catalog 104. Van- 
guard 196 -23 Jamaica Ave., Hollis, N.Y. 11423. 

TELEPHONE VOICE SWITCH: (LS -500). ACTUATES AUTO- 
MATICALLY AND UNATTENDED ANY TAPE OR WIRE 
RECORDER. PICTORIAL INSTALLATION INSTRUCTIONS 
INCLUDED. $23.75. POST PAID USA, WJS ELECTRONICS. 
P.O. BOX 1508, LAS VEGAS, NEVADA 89101. 
INVESTIGATORS: KEEP IN STEP WITH ADVANCEMENTS 
IN THE ART OF ELECTRONICS FOR THE PROFESSIONAL. 
SEND $1.00 FOR EQUIPMENT BROCHURE. WJS ELEC- 
TRONICS, P.O. BOX 1508, LAS VEGAS, NEVADA 89101. 

BUG DETECTOR: WILL DETECT AND LOCATE SURREP- 
TITIOUS TRANSMITTING DEVICES IN CONFERENCE 
ROOMS, HOME AND OFFICES, ETC. WRITE FOR DE- 
TAILS. WJS ELECTRONICS, 737 NORTH SEWARD, HOL- 
LYWOOD, CALIF. 90038. 
DETECTIVES! Free Brochures! Electronics Surveillance 
Devices. SILMAR ELECTRONICS, 3476 N.W. 7th Street, 
Miami, Fla. 33125. 
CIRCUIT Boards, Parts for "Poptronics" protects. Free 
catalog. DEMCO, Box 16297, San Antonio, Texas 78216. 
ROCKETS: Ideal for miniature transmitter tests. New 
illustrated catalog, 254. Single and multistage kits, 
cones, engines, launchers, trackers, rocket aerial cam- 
eras, technical information. Fast service. Estes Indus- 
tries, Dept. 18, Penrose, Colorado 81240. 
LOWEST Prices Electronic Parts. Confidential Catalog 
Free. KNAPP, 3174 8th Ave. S.W., Largo, Fla. 33540. 

RADIO -T.V. Tubes - 334 each. Send for free catalog. 
Cornell, 4213 University, San Diego, Calif. 92105. 

CONVERT any television to sensitive, big- screen oscillo- 
scope. Only minor changes required. No electronic ex- 
perience necessary. Illustrated plans, $2.00. Relco -A33, 
Box 10563, Houston, Texas 77018. 

CRYSTALS ... largest selection in United States at lowest 
prices. 48 hr. delivery. Thousands of frequencies in stock. 
Types include HC6 /U, HC18 /U, FT -241, FT -243, FT -171, 
etc. Send 104 for catalog with oscillator circuits. Re- 
funded on first order. Jan Crystals, 2400F Crystal Dr., 
Fort Myers, Fla. 33901. 

SURVEILLANCE EQUIPMENT - NEW HIGH PERFORM- 
ANCE SUBMINIATURE MODELS. ELECTRONIC COUN- 
TERMEASURE DEVICES TO PROTECT PRIVACY. FREE 
DATA: SECURITY ELECTRONICS -PE, 15 EAST 43RD 
STREET, NEW YORK, N.Y. 10017. 

FREE ELECTRONICS (new and surplus) parts catalog. We 
repair multimeters. Bigelow Electronics, Bluffton, Ohio 
45817. 

February, 1968 

JAPANESE PRODUCTS CATALOG by air mail $5, sea $3. 
Intercontinental, CPO 1717, Tokyo, Japan. 

TREASURE Hunters! Prospectors! Relco's new instru- 
ments detect buried gold, silver, coins. Kits, assembled 
models. Transistorized. Weighs 3 pounds. $19.95 up. Free 
catalog. Relco -A33, Box 10836, Houston, Texas 77018. 

RECTIFIERS, transistors, other components. Catalog free. 
Electronic Components Co., Box 2902C, Baton Rouge, La. 
70821. 

DIAGRAMS -- Radios $1.00, Television $2.50. Give make 
and model. Diagram Service, Box 1151PE, Manchester, 
Conn. 06042. 

INVESTIGATORS, FREE BROCHURE, LATEST SUBMINIA- 
TURE ELECTRONICS SURVEILLANCE EQUIPMENT, ACE 
ELECTRONICS, 11500 -L NW 7TH AVE., MIAMI, FLA. 
33168. 
EUROPEAN and Japanese bargain catalogs. $1 each. 
Dee, 10639E Riverside, North Hollywood, Calif. 91602. 

JAPAN DIRECTORY. Electronics products and parts. Gen- 
eral merchandise and Asia trade information. Just $1.00 
today. Ippano Kaisha Ltd., Box 6266, Spokane, Washing- 
ton 99207. 

TRANSISTORIZED CONVERTER KITS: Two models, con- 
verts car radio. Receive 30 -50mc or 100 -200mc (one mc 
tuning) $5.00 with simple instructions. Crystal $2.50. 
Meshna, No. Reading, Mass. 01864. 

SUPER HOBBY CATALOG 254. WE SELL CONSTRUCTION 
PLANS. TELEPHONE: Ansaphone, Speakerphone, Legal 
Connector, Carphone, Central Dial System, Pushbutton 
Dialer, TELEVISION: $35 all electronic Color Converter, 
Camera, Recorder, 3DTV. DETECTIVE: Tail Transmitter, 
Wireless Mike, Infinity Transmitter. Plans $4.95 each. 
DYNAMITES ALL Eavesdroppers, silent jammer plans 
$8.50. TELEPHONE ENGINEERING COURSE $39.50. DE- 
TECTIVE ELECTRONIC COURSE $22.50. ANTI -DETECTIVE 
ELECTRONIC COURSE $27.50. TELEVISION FCC LI- 
CENSE COURSE $97.50. Don Britton Enterprises, 7906 
Santa Monica Blvd., Hollywood, Calif. 90046. 

SEND FOR FREE CATALOG, featuring rectifiers, zeners, 
SCR's, triacs, integrated circuits, and other semiconduc- 
tor devices in large and small quantities. ALL DEVICES 
ARE CHECKED AND GUARANTEED. Solid State Sales, 
Box 74F, Somerville, Mass. 02143. 

METAL- Treasure Detectors, most sensitive. Lowest 
priced. Free catalog. Jetco Instruments, Box 2880 -E, 
Huntsville, Texas 77340. 

REVERBERATION Springs -Data sheets and application 
information available. Send self addressed envelope to: 
Southwest Technical Products Corp., 219 W. Rhapsody, 
San Antonio, Texas 78216. 

SHORTWAVE RECEIVERS AND TRANSCEIVERS -"68" 
MODELS BY HAMMARLUND, NATIONAL, DRAKE, SWAN. 
TRADES ACCEPTED ON YOUR TUBES, TEST EQUIP- 
MENT AND GOVERNMENT SURPLUS. WRITE: BILL SLEP, 
W4FHY, SLEP ELECTRONICS, DRAWER 178 -PE, ELLEN - 
TON, FLORIDA 33532. 

TECH MANUALS, SOLD ON MILITARY SURPLUS AND 
CIVILIAN ELECTRONIC EQUIPMENT. GIVE MAKE, 
MODEL FOR MANUAL QUOTE. SLEP ELECTRONICS, 
DRAWER 178 -PE, ELLENTON, FLORIDA 33532. 
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SIGNAL Tracing Trouble Shooter -Repairs radios, tele- 
visions, amplifiers. Money back guarantee, $595. United, 
P. 0. Box 8690, Washington, D.C. 20011. 

TESLA COIL -40" SPARKS! Plans $5.00. Information 500. 
Huntington Electronics, Box 9 -P Huntington Station, 
Shelton, Conn. 06484. 

MUSIC LOVERS, CONTINUOUS, UNINTERRUPTED BACK- 
GROUND MUSIC FROM YOUR FM RADIO, USING NEW 
INEXPENSIVE ADAPTOR. FREE LITERATURE. ELECTRON- 
ICS, 11500 -Z NW 7th AVE., MIAMI, FLORIDA 33168. 

MECHANICAL, Electronic devices catalog 10¢. /i6 lam- 
inated copper clad 2 sides, for printed circuits, 91/2x41/2, 
$1. Fertik's, 5249 "D ", Philadelphia, Pa. 19120. 

PROXIMITY switch. Detects nearness of human body! 
Free information. Claremont Products, 860 Reed, Clare- 
mont North, Calif. 91711. 

DESK nameplate 2" x 8" plastic, walnut background, 
white engraving, $2.95. Print name. Three plastic holders 
frame and display 60 QSL or post cards $1.00. Same day 
shipment. Postpaid and guaranteed. Tepabco, Brown 
Blvd., Gallatin, Tennessee 37066. 

OUTDOOR TV antennas below wholesale. Jones, 1115 
Rambler, Pottstown, Pa. 19464 

TV CAMERA KITS! Televise live pictures on any TV re- 
ceiver without modification! Perfect for experimental, 
educational and industrial applications. Eight tube and 
transistor models to choose from -$18.95 up. Plans 
available separately. EASY- EDUCATIONAL -ECONOMI- 
CAL. Informative catalog FREE. ATV RESEARCH, 13th & 
Broadway, Dakota City, Nebr. 68731. 

SONAR monitor Receivers unsurpassed. Fire, police, am- 
bulance, taxi, highway patrol communications. Excep- 
tional values. Griffin's, 322 West State, Ithaca, New 
York 14850. 

LATEST TELEPHONE BUGGING COUNTERMEASURES: 
ENGINEERING LABORATORIES, BOX 1036, ANDERSON, 
INDIANA 46015. 

SURVEILLANCE EQUIPMENT, LATEST DEVICES, FREE 
1968 catalog. FISHER ELECTRONICS, Box 350, N. Miami 
Beach, Florida 33160. 

COMPLETE: PORTABLE 2 -WATT PA $14.95, other values 
also. Wendell Waites, 1643 N. 55th, Philadelphia, Penn- 
sylvania 19131. 

EXCLUSIVE QSL's -picture, custom, standard. Over 250 
styles available. Samples dime. KINCZ Press, 535 Wal- 
pole St., Dept. B, Norwood, Massachusetts 02062. 

CB EQUIPMENT -Save almost 20% till February 28th! 
Catalog -5¢ WESTCOM, Box 281 -SF, Larchmont, New 
York 10538. 

SEND for our catalog of interesting electronic and scien- 
tific items. It's free! Franks Scientific Co., P. 0. Box 156, 
Martelle, Iowa 52305. 

ELECTRICIANS: Basic A.C. motor control diagrams, 220 - 
440v 3PH., vinyl covered, pocket size book $2.00. Paul 
Himes, 209 Orchard, Newton Falls, Ohio 44444. 

AKKORD Radio, Germany's most distinguished portable/ 
car radio -6 models AM /FM- Combiphon all waves plus 
cassette recorder /playback- competitive priced -dealers 
invited -free brochures and information -AKKORD Radio 
Products, P. 0. Box 38, Upland, Calif. 91786. 

CURRENT KILLS! Electro- medical facts. $1.00. Irwin, 
4251 Crestline, Ann Arbor, Michigan 48103. 

LINEAR AMPLIFIERS: "Hornet" - 50 watts output - 
$98.50; "Raider" -100 watts- $139.95; "Maverick -250 " - 
250 watts -$244.95. For AM and SSB. "BANDIT II " -12 V. 
mobile amplifier -$169.95. Frequency range 20 -35 mega- 
cycles (illegal for Class D 11 meters.) Dealer inquiries 
invited. D & A Manufacturing Co., 1217 Avenue C, Scotts- 
bluff, Nebraska 69361. 

PLANS AND KITS 

ALLWAVE RADIO KIT. Tube, transistor included $5.00. 
Headset $2.50. Ekeradio, Box 131, Temple City, Calif. 
91780. 

INTEGRATED CIRCUIT digital kit. Contains IC, Mounting 
board, circuits. $3.75. Adams, Box 399, Hazelwood, 
Missouri 63042. 
KITS! Unusual solid-state amplifiers, mikes, power units, 
controls. Amazingly low- priced quality products. Free 
Brochure. Cosmos Enterprises, 507 Fifth Avenue, New 
York, N.Y. 10017. 

CRYSTAL, TRANSISTOR, TUBE Kit catalog -25¢, refund- 
able. Laboratories, 12041 -L Sheridan, Garden Grove, 
Calif. 92640. 

PROTECT FAMILY -from virus and bacteria infections by 
installing UV germicidal lamps in forced air systems. 
Used by hospitals and NASA in quarantine facility for 
lunar astronauts. Installed in few minutes with kit and 
instructions furnished. Send wall opening dimensions 
behind return air grille and 250 for detailed plans. Pur- 
aire, 12222 Old Oaks, Houston, Texas 77024. 
INTEGRATED CIRCUIT KITS; COMPUTER LOGIC; Parts; 
others. Catalogue free. KAYE ENGINEERING, Box 3932 -A, 
Long Beach, California 90803. 

EQUIPMENT 

SOLDERLESS TERMINALS: Kit 101 assorted, $2.00 post- 
paid. McCanna Company, Woodstock, N. Y. 12498. 

SHORTWAVE LISTENING 

BUILD 2 Band set, tube and plan $1.50. Ekeradio, Box 
131, Temple City, Calif. 91780. 
1968 SWL PROGRAM GUIDE, listings by the hour, $2.00. 
Antennas, Antenna Tuners. BOOKS for SWLs, 218 Gif- 
ford, Syracuse, N.Y. 13202. 

HIGH FIDELITY 

FREE! Send for money saving stereo catalog #P2E and 
lowest quotations on your individual component, tape 
recorder, or system requirements. Electronic Values, Inc., 
200 W. 20th St., New York, N.Y. 10011. 
HI -FI Components, Tape Recorders, at guaranteed "We 
Will Not Be Undersold" prices. 15 -day money -back guar- 
antee. Two -year warranty. No Catalog. Quotations Free. 
Hi- Fidelity Center, 239 (P) East 149th Street, New York 
10451. 

"LOW, Low quotes: all components and recorders. HiFi, 
Roslyn, Penna. 19001. 

TAPE RECORDERS, Hi -Fi, components, Sleep Learning 
Equipment, tapes. Unusual Values Free Catalog. Dress - 
ner, 1523R, Jericho Turnpike, New Hyde Park, N.Y. 11040. 

WANTED 

CASH Paid! Unused tubes, electronic equipment. Barry, 
512 Broadway, NYC 10012. 

QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed. 
Free Circular. Mercury Terminal, Norwood, Mass. 02062. 

TUBES 

TUBES "Oldies ", latest. Lists free. Steinmetz, 7519 
Maplewood, Hammond, Indiana 46324. 
RECEIVING & INDUSTRIAL TUBES, TRANSISTORS. All 
Brands -Biggest Discounts. Technicians, Hobbyists, Ex- 
perimenters- Request FREE Giant Catalog and SAVE! 
ZALYTRON, 469 Jericho Turnpike, Mineola, N.Y. 11501. 

TUBE Headquarters of World! Send 100 for Catalog 
(tubes, electronic equipment) Barry, 512 Broadway, 
N.Y.C. 10012. 

RADIO & T.V. Tubes -330 each. Send for free list. Cornell, 
4213 University, San Diego, Calif. 92105. 
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FREE Catalog. Electronic parts, tubes. Wholesale. Thou- 
sands of items. Unbeatable prices. Arcturus Electronics 
ZD, 502-22 St., Union City, N.J. 07087. 

DON'T BUY TUBES- Radio, TV- Xmitting, special -purpose 
types until you get our price list! Lowest prices in U.S.A. 
5,000 types- Guaranteed Brand New. Send postcard for 
TV- Special Purpose Price List. UNITED RADIO COM- 
PANY, P.O. BOX 1000, NEWARK, N.J. 07101. 

RAYTHEON Tubes -new, jobber boxed, 75% off list. Send 
$1 for yearly membership in our specials of the month 
club. T & T Sales Co., 4802 Ave. K, Brooklyn, N. Y. 11234. 

TAPE AND RECORDERS 

BEFORE Renting Stereo Tapes try us. Postpaid both ways 
-no deposit- immediate delivery. Quality -Dependability 
-Service- Satisfaction -prevail here. If you've been dis- 
satisfied in the past, your initial order will prove this is 
no idle boast. Free Catalog. Gold Coast Tape Library, Box 
2262, Palm Village Station, Hialeah, Fla. 33012. 

STEREO TAPES. Save up to 60% (no membership fees, 
postpaid anywhere U.S.A.). Free 60 page catalog. We dis- 
count batteries, recorders, tape accessories. Beware of 
slogans not undersold," as the discount information 
you supply our competitor is usually reported to the 
factory. SAXITONE, 1776 Columbia Road, Washington, 
D.C. 20009. 

AUTOMATIC telephone connection for Ccincord and other 
transistorized recorders. SURVEILLANCE and Privacy 
Protection Devices. Free Data: Security Electronics -PER, 
15 East 43rd Street, New York, N.Y. 10017. 

HI -FI Components. Tape Recorders, at guaranteed "We 
Will Not Be Undersold" prices. 15 -day money -back guar- 
antee. Two -year warranty. No Catalog. Quotations Free. 
HiFidelity Center, 239 (PT) East 149th Street, New York 
10451. 

SCOTCH Recording Tapes. Tape Recorder,s. Catalog 10e. 
Tower, Lafayette Hill, Pa. 19444. 

RENT STEREO TAPES -75G WEEK. CATALOG. ART'S 
TAPE SERVICE, 16131/2 North Mariposa Ave., Hollywood, 
Calif. 90027. 

TAPE transport. NAB recording studio quality. Build 
yourself for amazingly low cost. Detailed plans $5.00. 
Free particulars. Pepke Laboratories, 309 -B West 19 

Street, New York, N.Y. 10011. 

RENT Stereo Tapes -over 2,500 different -all major la- 
bels -free brochure. Stereo- Parti, 1616 -PE Terrace Way, 
Santa Rosa, California 95404. 

TAPEMATES makes available to you ALL 4 -TRACK 
STEREO TAPES -ALL LABELS -postpaid to your door -at 
tremendous savings. For free brochure write: TAPE - 
MATES 5727 W. Jefferson Blvd., Los Angeles, California 
90016. 

TAPE RECORDER SALE. Brand new, nationally advertised 
brands, $10.00 above cost. Special prices on HI -Fl Com- 
ponents and color television. Arkay Sales, 1028C Com- 
monwealth Avenue, Boston, Mass. 02215. 

SCOTCH RECORDING TAPE $1.20 for seven inch reel. 
Write: Mail Order Electronics, Box 1133, Merritt Island, 
Florida 32952. 

PERSONALS 

MAKE FRIENDS WORLDWIDE, promote international un- 
derstanding, join Europe's leading correspondence club. 
Illustrated brochure free. HERMES, Box 17/33, 1 Berlin 
11, Germany. 

INVESTIGATORS, FREE BROCHURE, LATEST SUBMINIA- 
TURE ELECTRONIC SURVEILLANCE EQUIPMENT. ACE 
ELECTRONICS, 11500 -K NW 7th AVE., MIAMI, FLA. 33168. RUBBER STAMPS 

"ARCTURUS" SALE 
Tube Bargains, to name just a few: 

«6146 ........$2.95 «5725/6AS6 59c =6AQ5 56c 
=6360 3.50 4 5842/417A $2.50 =613Q7 94c 
=6688 3.50 #5847/404A 2.50 #6CG7 59c 
#6939 3.50 #IAX2 49c 5 for 2.00 »616 49c 
=7025 .59 »6K7 39c 3 for 1.00 #678 84e 
=7788 3.75 #12BN6 39c 3 for 1.00 »6U8 77c 
#2021 ........ .49 #25L6 59c 3 for 1.49 »12AU7 59c 

Any unlisted receiving tube, 75% discount off RCA list prices. 
Tube Cartons: 6AU6 etc. size, $1.75 per 100. 6SN7 -etc. size, 

$2.10 per 100. 5U3GB size, $2.50 per 100. 51)40 size, .03e each. 
Obsolete Tubes: #1)X200, $1.69; #80. $1.20: #10Y. 69c. 
7 inch 90 degree TV bench test Picture Tube with adapter. No icn 

trap needed. Cat. #76P7, $6.99. 
Silicon Rectifier octal -based long -range replacement for 5U4, 

5Y3, 5AS4, 5AW4, 5T4. 5V4, 5Z4. With diagram. Cat. #Rest I, 
99c each. 

0Z4 Silicon Rectifier replacement, octal based. Cat. #Rect 2, 
99c each 

10 Flangeless Rectifiers, I amp, 400 to 1000 p.i.v. Cat. =RS10, 
$2.98. 

10 Silicon Rectifiers, 750 MA, 50 to 300 p.i.v. Cat. ú330F, 
99c each. 

Condensers: 50 -30 M F D at 150 v., 39c each, 3 for $1.00. Cat. 
#80; 850. 400. 100 -15 M F D at 16-16-4-115 v., 3 for 79c Cat. #82Y. 

5 Transistor Circuit Boards containing up to 6 transistors, plus 
diodes, resistors, capacitors. etc. Cat. #TB10. 99e. 

Needles: values such as #AS22 Saphire, 39c; Diamond, 99c. 
Color Yokes. 70 Degree for all around color CRT's. Cat #XRC70, 

$12.95. 90 degree for all rectangular 19 to 25 inch color CRT's, Cat. 
#XRC90, $12.95. 

Transistorized U.H.F. Tuners used in 1965 to 1967 TV sets made 
by Admiral, RCA, Motorola, etc. Removable gearing may vary from 
one make to another. Need only 12 volts d.c. to function. No fila- 
ment voltage needed. Easy replacement units. Cat. #U.H.F. 567, 
$4.95. 

Flyback Transformer in original carton. Made by Merit or Todd. 
Most with schematic drawing of unit. Please do not request specific 
type. Cat. =506. 99c each. 

Kit of 30 tested Germanium Diodes. Cat. #100, 99c. 

Send for our Free Catalog listing thousands of similar best huts In 
tubes, parts. hits, transistor., rectifiers. etc. Order under $5.00, add 
50c, handling charge. Include 4rl of dollar value of order for postage. 

ARCTURUS ELECTRONICS CORP. 
502 -22nd St., Union City, N.J. 07087 Dept. MPE 

Phone: 201 -UN 4 -5568 
CIRCLE NO. 4 ON READER SERVICE PAGE 

REPAIRS AND SERVICES 

TV Tuners rebuilt and aligned per manufacturers speci- 
fication. Only $9.50. Any make UHF or VHF. Ninety day 
written guarantee. Ship complete with tubes or write for 
free mailing kit and dealer brochure. JW Electronics. 
Box 51C, Bloomington, Indiana 47401. 
SPEAKER REPAIR. Hi -Fi, guitar, organ speakers reconed 
good as new at fraction of new speaker price. For de- 
tails write: Waldom Electronics, Inc., Dept. PE, 4625 W. 
53rd St., Chicago, III. 60632. 

AUTHORS' SERVICES 

AUTHORS! Learn how to have your book published, pro- 
moted, distributed. FREE booklet "ZD," Vantage, 120 
West 31 St., New York 10001. 
POEMS WANTED for new song hits and recordings by 
America's most popular studio. Tin Pan Alley, 1650 -ZD 
Broadway, New York 10019. 

MUSIC 

POEMS wanted for new songs. Nashville Music Institute, 
Box 532 -E, Nashville, Tennessee 37202. 

MUSICAL INSTRUMENTS 

ACCORDIONS, GUITARS, BAND INSTRUMENTS! Save to 
50 %. Terms. Trades. Free Trial. Free catalog. Mention in- 
strument. Music Mart, 5535 -PE Belmont, Chicago 60641. 

BILL PROBLEMS? Poor credit no trouble. Not a loan 
company. Send for free application. Automatic Accept- 
ance, 318PE Broadway Blvd., Reno, Nevada 89502 or 
307PE Pocasset Ave., Providence, R. I. 02909, 

RUBBER ADDRESS STAMP $1.50. SIGNATURE $3.50. 
FREE CATALOG. JACKSON, P.O. BOX 443 -G, FRANKLIN 
PARK, ILL. 60131. 
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INSTRUCTION 

LEARN While Asleep, hypnotize with your recorder, pho- 
nograph. Astonishing details, sensational catalog free! 
Sleep- Learning Association, Box 24 -ZD, Olympia, Wash. 
98501. 
LEARN ELECTRONIC ORGAN SERVICING at home all 
makes including transistors. Experimental kit- trouble- 
shooting. Accredited NHSC, Free Booklet. NILES BRYANT 
SCHOOL, 3631 Stockton, Dept. A, Sacramento, Calif. 
95820. 
ASSOCIATE Degree in Electronics Engineering earned 
through combination correspondence -classroom educa- 
tional program. Free brochure. Grantham Technical In- 
stitute, 1505 N. Western Ave.. Hollywood, Calif. 90027. 
HIGHLY EFFECTIVE home study course in Electronics 
Engineering Mathematics with circuit application. Earn 
your Associate in Science Degree. Free Literature. Cook's 
Institute of Electronics Engineering, P.O. Box 36185 
Houston Texas 77036. (Established 1945.) 
FCC First Class License in six weeks- nation's highest 
success rate - approved for Veterans Training. Write 
Elkins Institute, 2603B Inwood Road, Dallas, Texas 
75235. 
HIGH SCHOOL DIPLOMA at home. Qualified instructors. 
Send age, highest grade completed, for free details. No 
salesman. SOUTHERN STATES ACADEMY, Westbury 
Square Professional Bldg., Dept. 5, Houston, Texas 
77035. 
COMPUTER LOGIC. Design new "electronic brains "! Re- 
warding careers! Free homestudy- brochure. Computer 
Sciences Institute, 11727 -E Mayfield, L.A., California 
90049. 
LEARN TECHNICAL WRITING -at home. High paying 
prestige careers not requiring college. Growing demand, 
all industries for tech writers now. Low monthly tuition. 
Easy to understand. FREE career book, sample lesson. 
APPROVED FOR VETERANS. American Technical Writing 
Schools, Dept. PEC -28, 5512 Hollywood Blvd., Hollywood, 
Calif. 90028. 
R.E.I.'s famous (5) week course for the first class radio 
telephone license is the shortest, most effective course 
in the nation. Over 98% of R.E.I. graduates pass F.C.C. 
exams for 1st class license. Total tuition $350.00. Job 
placement free. Write for brochure Radio Engineering 
Institute of Electronics, 1336 Main Street, Sarasota, 
Florida 33577 -or 3123 Gillman Road, Kansas City, Mis- 
souri 64109 -or 809 Caroline Street. Fredericksburg, Vir- 
ginia 22401. 

INVENTIONS WANTED 

PATENT Searches including Maximum speed, full airmail 
report and closest patent copies, $6.00. Quality searches 
expertly administered. Complete secrecy guaranteed. 
Free Invention Protection forms and "Patent Informa- 
tion." Write Dept. 9, Washington Patent Office Search 
Bureau, 711 14th Street, N.W., Washington, D.C. 20005. 
INVENTORS. We will develop, help sell your idea or in- 
vention, patented or unpatented. Our national manufac- 
turer clients are urgently seeking new items for outright 
cash sale or royalties. Financial assistance available. 10 
years proven performances. For free information, write 
Dept. 41, Wall Street Invention Brokerage, 79 Wall Street, 
New York. N.Y. 10005. 
INVENTORS! Outright cash sale or royalties for your in- 
ventions. Patented. Unpatented. Active demand from our 
client manufacturers. Financial assistance available. 
Write Dept. 35, United States Invention Brokerage, 78 
Wall Street, New York, N.Y. 10005. 
INVENTIONS wanted. Patented; unpatented. Global Mar- 
keting Service, 2420 -P 77th, Oakland, Calif. 94605. 
INVENTIONS -IDEAS developed: CASH /ROYALTY SALES. 
Member: United States Chamber of Commerce, Raymond 
Lee, 230 -GR PARK AVENUE, NEW YORK CITY 10017. 
PATENT SEARCHES $6.00! FREE "INVENTION RECORD " / 
Information. Miss Hayward, 1029HR Vermont, District of 
Columbia 20005. 
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INVENTORS! Sell your invention for cash or royalties! 
Our client manufacturers eagerly seek new items. Pat- 
ented. Unpatented. Financial assistance if needed. 25 
years proven performances. For free information, write 
Dept. 20, Gilbert Adams, Invention Broker, 80 Wall St., 
New York, N.Y. 10005. 
INVENTORS! Don't sell your invention, patented or un- 
patented, until you receive our offer. Eagle Development 
Company, Dept. P, 79 Wall Street, N.Y., N.Y. 10005. 
INVENTORS! OUR FREE EXPERT ANALYSIS of your in- 
vention can save valuable time, help you realize full 
sale value. Strictly confidential. FREE INVENTION CER- 
TIFICATE. Write today: Pioneer Invention Service, Dept. 
35, 150 Broadway, New York, N.Y. 10038. 

GOVERNMENT SURPLUS 

JEEPS Typically From $53.90 . . . Trucks From $78.40 
. . . Boats, Typewriters, Airplanes. Electronics Equip- 
ment, Photographic Equipment, used. 100,000 Bargains 
Direct From Government. Complete Sales Directory and 
Surplus Catalog $1.00 (Deductible First $10.00 Order). 
Surplus Service, Box 820 -J, Holland, Mich. 49423. 

BOOKS 

FREE catalog 950 aviation /electronic /space books, Aero 
Publishers, 329PE Aviation Road, Fallbrook, California 
92028. 
UNUSUAL Books! Catalog free! International, Box 
7798(PE), Atlanta, Georgia 30309. 
ELECTRONICS, How- To -Do -It books. Free catalog. Handy- 
man Books, Box 52H, Westbury, N.Y. 11590. 
FREE Book. Prophet Elijah Coming Before Christ. Won- 
derful Bible Evidence. PE Megiddo Mission, Rochester, 
New York 14619. 
FREE CATALOG. Adult Books. POSTAL PE, 2217 Lack - 
land, St. Louis, Missouri 63114. 
TERRIFIC, new army written book, Basic Theory and 
Application of Transistors. $1.40 postpaid. Devices. Box 
136E, Bronx, New York 10463. 

COINS 

1943PDS, 1954P, 1955S cents, all $1.00. Free list. Money - 
saver, Box 666Z, Aptos, Calif. 95003. 
INDIAN Cents -Buffalo nickels, good clear dates 
(scarce). Buffalos 20 different $3.95; 100 mixed $12.95; 
Indians 20 different $6.95; 100 mixed $24.95; 50 mixed 
foreign coins $1.95. Van's Coins, 168 Walworth, Wis- 
consin 53184. 

SPECIAL: Barber dime, only 250. Bedrin, 250F Fulton, 
Hempstead, New York 11550. 

EDUCATIONAL OPPORTUNITIES 

WANTED! TV- Radiomen to learn aircraft electronics 
servicing. Numerous job openings everywhere. Write: 
Academy Avionics, Reno /Stead Airport, Reno, Nevada 
89506. 

LEARN WHILE ASLEEP. Miraculously build Mind Power, 
achieve Self- Confidence, improve Health, gain Success. 
Method 92% effective. Details free. ASR Foundation. 
Box 7021EG Henry Clay Sta., Lexington, Kentucky 40502. 

PRINTING 

PRINTING Presses, Type, Supplies. Lists 5¢. Turnbaugh 
Service, Mechanicsburg, Pa. 17055. 

OFFSET PRINTING -8 HOUR SERVICE -25 to 5,000 
copies. Nationwide Printing, Atlanta, Illinois 61723. 

FREE LITERATURE: 1000 Address Labels $1.00, 1000 
Business Cards $4.95. Printing, Rubber Stamps. Jor- 
dan's, 552 West O'Connor, Lima, Ohio 45801. 
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DO -IT- YOURSELF 

SAVE! Build transistorized treasure finder. Details free! 
Del Research, Dept. A, West Barnstable, Mass. 02668. 

BUSINESS OPPORTUNITIES 

INVESTIGATE ACCIDENTS: Earn to $1000 monthly. Men 
urgently needed. Car furnished. Business expenses paid. 
No selling. No college education necessary. Pick own 
job location. Investigate full time or earn to $8 hour 
spare time. Write for FREE information. No obligation. 
Universal Schools, CZ -2, 6801 Hillcrest, Dallas, Texas 
75205. 

RAISE Rabbits for us on $500 month plan. Free details. 
White's Rabbitry, Mt. Vernon, Ohio 43050. 

FREE CATALOGS. Repair air conditioning, refrigeration. 
Tools, supplies, full instructions. Doolin, 2016 Canton, 
Dallas, Texas 75201. 

PIANO TUNING learned quickly at home. Tremendous 
field! Musical knowledge unnecessary. GI Approved. In- 
formation free. Empire School, Miami, Florida 33145. 

ELECTROPLATING Equipment and supplies. All types for 
home workshops and industrial. Send $1.00 (refundable) 
for equipment guide formulas, operating data, catalog. 
HBS Equipment Division 90, 3543 East 16th, Los An- 
geles, California 90023. 

I MADE $40,000.00 Year by Mailorder! Helped others 
make money! Start with $10.00 -Free Proof. Torrey, Box 
318 -N, Ypsilanti, Michigan 48197. 

FREE Book "990 Successful little -known Businesses." 
Work home. Plymouth 245T, Brooklyn, N.Y. 11218. 

SELL HERTEI BIBLES -Part time. Finest reference Bible 
available. Demonstrator and supplies furnished. Excel- 
lent commissions. Write: International Book, Box 114PE, 
Wichita, Kansas 67201. 

SELL LIFETIME, Metal, Social Security Plates. Big 
profits! Sample and Sales Kit Free. Russell, Box 286 -PE, 
Pulaski, Tennessee 38478. 

EARN $240.00 a Month at home, spare time, doing only 
two $5.00 Invisible Mending jobs a day. Big money paid 
for service that makes cuts, tears disappear from fabrics. 
Steady demand. Details free. Fabricon, 1572 Howard, 
Chicago, III. 60626. 

STAMPS 

FREE Wonderful New United States Catalog! Postage 
and Airmails Complete, 786 Illustrations. Special offers. 
Bargains Galore- Everything! Send Today. H. E. Harris, 
Dept. FC -1, Boston, Mass. 02117. 

WOW! 110 All Different Germany 100. Commemoratives, 
Airmails, High Values, Big catalog, bargain lists also, 
fine stamps from our approval service, which you may 
return without purchases and cancel service at any time. 
Jamestown Stamp, Dept. A28EG, Jamestown, N.Y. 14701. 

FREE! Big Bargain Catalog -New Edition listing thou- 
sands of bargains including U.S. & B.N.A. stamps, 
packets, albums, accessories and supplies. Also, fine 
stamps from our approval service which you may return 
without purchases and cancel service at any time. 
Jamestown Stamp, Dept. E28EG, Jamestown, N.Y. 14701. 

PLASTICS 

CASTOLITE Liquid Casting Plastic sets hard like glass 
without heat. Clear, colors. Embed real flowers, photos, 
coins. Also new moulding formula for perfect reproduc- 
tions. Illustrated booklet shows how. Send 25¢ -Dept. 
68.108B. CASTOLITE, Woodstock, Illinois 60098. 
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SR Flip Flops $ .90 
SR Clocked Flip Flops $1.15 
SRT Flip Flops $1.15 
8 Input Nand Nor pates $1.00 
1K Flip Flops $1.15 
Dual Nand Nor Gates $1.00 
Dual and Gates $1.00 
Dual Nand Nor Gates $1.00 
TO -85 flat pack, with holder .... 
They come complete with schematic. 
elect. characteristics sheet and some 
typical applications. 

SILICON CONTROL RECTIFIER 

PRV 3A 7A 20A 
50 .35 .45 .70 

100 .50 .65 1.00 
200 .70 .95 1.30 
300 .90 1.25 1.70 
400 1.20 1.60 2.10 
500 1.50 2.00 2.50 
600 1.80 2.40 
700 2.20 2.80 

1000 4.00 

Tpp Hat & 
Epoxy I AMP 
PRY 

100 .07 
200 .09 
400 .12 
600 .18 
800 22 

1000 .35 
1200 .50 

Silicon Power Rectifiers 
PRV 3AII2A120A140A 
'100J891 .301 .401 .75 

200 .,16Í_501.6011.25 
4001.20i .701 .8011.50 
6001-3011.0011.2011.80 
800 .4011.2511.5012.30 

1000 .5511.5011.8012.70 

TRIACS TO -66 
5 AMP 

PRY 
100 .90 
200 1.40 

300 1.75 
400 2.25 
500 2.60 

Terms: FOB Cambridge. 
Mass. Send check or 
Money Order. Include 
Postage, Average Wt. 
per package 1/2 lb. Al- 
low for C.O.D. Min. 
Order $3.00. 
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POST OFFICE BOX 74F 

SOMERVILLE, MASS. 02143 

and components 
SEND FOR OUR LATEST CATALOGUE 

Business Address: 325 Elm St. 
Cambridge, Mass. 

CIRCLE NO. 34 ON READER SERVICE PAGE 

PHOTOGRAPHY -FILM, 
EQUIPMENT, SERVICES 
MEDICAL Film -Adults Only -"Childbirth " -1 reel 8mm 
$7.50 -16mm $14.95. International -E, Greenvale, L.I., 
New York 11548. 
SCIENCE Bargains- Request Free Giant Catalog "CJ" - 148 pages - Astronomical Telescopes, Microscopes, 
Lenses, Binoculars, Kits, Parts. War surplus bargains. 
Edmund Scientific Co., Barrington, New Jersey 08007. 

RECORDS 
SPECIAL INTEREST RECORDS AVAILABLE, PRODUCED 
BY THE EDITORS OF THE WORLD'S LEADING SPECIAL 
INTEREST MAGAZINES. SEND FOR FREE CATALOG. 
RECORD CATALOG -PE, ZIFF -DAVIS PUBLISHING COM- 
PANY, ONE PARK AVENUE, NEW YORK, N.Y. 10016. 

ENTERTAINMENT FILMS 
NEW CATALOG MORE THAN 100 TITLES -IN ACTION 

. IN COLOR ... 8 /SUPER 8. SPORTLITE FILMS -PE, 20 
North Wacker Drive, Chicago, Illinois 60606. 

HYPNOTISM 
FREE Hypnotism, Self- Hypnosis, Sleep Learning Cata- 
log! Drawer H400. Ruidoso, New Mexico 88345. 
"FEMALE HYPNOTISM" Exposed, explained! "Secret 
Method" -they never know! $2, rushed. Guaranteed! 
Isabella Hall, Silver Springs, Florida 32688. 
SELF -HYPNOSIS for self -improvement. Safe, effective! 
Free literature. McKinley, Dept. T -4, Box 3038, San 
Bernardino, California 92404. 
HYPNOTIZE SUCCESSFULLY -or money refunded! Com- 
plete illustrated course -including Self- Hypnosis $1.00. 
Arthur Fowler, Box 4396, Woodbury, New Jersey 08096. 
FREE! AMAZING hypnotic record -kit releases fantastic 
mental power. Trial offer expires soon. Write: Forum, 
AA2, 333 North Michigan, Chicago 60601. 
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REAL ESTATE 
FREE!!! 184 -page Illustrated SPRING 1968 CATALOG! De- 
scribes hundreds of farms, ranches, town and country 
homes, businesses, vacation, retirement and waterfront 
properties coast to coast! Specify type property and 
location preferred. Zip code, please. UNITED FARM 
AGENCY, 612 -EP West 47th St.. Kansas City, Mo. 64112. 

EMPLOYMENT INFORMATION 
FOREIGN and USA job opportunities available now. Con- 
struction, all trades. Earnings to $2,000.00 monthly. Paid 
overtime, travel, bonuses. Write: Universal Employment, 
Woodbridge, Connecticut 06525. 
FOREIGN EMPLOYMENT. Construction, other work proj- 
ects. Good paying overseas jobs with extras, travel ex- 
penses. Write only: Foreign Service Bureau, Dept. D, 
Bradenton Beach, Florida 33510. 
"HOW TO GET OVERSEAS JOBS" Well paying, Europe, 
Asia. Worldwide. 143 pages. $3.98. Rush. Refundable. 
STAYDRYE, Whitestone, New York 11357. 

MISCELLANEOUS 
WINEMAKERS: Free illustrated catalog of yeasts, equip- 
ment. Semplex, Box 7208, Minneapolis, Minn. 55412. 
SPARE TIME OPPORTUNITY -MONEY -WE PAY at the rate 
of $10 hr. for NOTHING but your opinions, written from 
home about our clients' products and publications. sent 
you free. Nothing to buy, sell, canvass, or learn. NO 
SKILL. NO GIMMICKS. Just honesty. Details from RE- 
SEARCH, ZD2, Box 669, Mineola, N.Y. 11501. 
BILLS PAID WITHOUT BORROWING- Nobody refused up 
to $18,000.00. Bad credit no problem -Not a Loan Co. 
Write for FREE application -INTERNATIONAL ACCEP- 
TANCE, Dept. 50A, 5133 N. Central Ave., Phoenix, Ari 
zona 85012 -119 Ann St., Hartford, Conn. 06103 -507 
Carondelet St., New Orleans, La. 70130 -or 504 Victoria 
Ave., Windsor, Ontario. Canada. 
VENTRILOQUISM! Information free! Dummy catalog 25C. 
State age. Maher, Studio ZD2, Box 6536, Kensington 
Station, Detroit, Michigan 48224. 
EMPLOYMENT Resumes. Get a better job & earn more! 
Send only $2.00 for expert, complete Resume Writing 
Instructions. J. Ross, 80.34 Kent St., Jamaica, N.Y. 11432, 
Dept. PE. 

TEN Winemaking Recipes and Winemaking Supplies cat- 
alog 100. Country Winemaker, Box 243EGA, Lexington, 
Massachusetts 02173. 
STOP BURGLARS THE EASY WAY!! Affix authentic "Pro- 
tected by Electronic Sentry Alarm" Decals to auto win- 
dows, doors & windows of home, retail stores, vending 
machines, etc. Whether you have an alarm or not - 
thieves stay away! Only $1.00 each set of two. J. Ross, 
80 -34 Kent St., Jamaica, N.Y. 11432 Dept. PE. 

STAMMER - Stutter - No more. (Dr. Young.) Write 
Gaucho, Box 9309 -E8, Chicago 60690. 

MAIL ORDER OPPORTUNITIES 
WAITING FOR YOU! 

Classified Advertisers find more outlets for their product and 
service advertising in Ziff -Davis Electronics Publications than 
in any other media. 
Whether in a monthly publication: POPULAR ELECTRONICS. 
ELECTRONICS WORLD. HiFi /STEREO REVIEW . or in 
an annual: COMMUNICATIONS HANDBOOK. ELECTRONIC 
EXPERIMENTER'S HANDBOOKS. ELECTRONICS INSTALLA- 
TION AND SERVICING HANDBOOK. or TAPE RECORDER 
ANNUAL -Classified Advertising is responded to regularly by 
an affluent audience of active electronics enthusiasts. 
Prove to yourself the effectiveness of Classified Advertising in 
Ziff -Davis Electronics Publications. Write today for informa- 
tion, assistance or sample copies to: 

Hal Cymes, Classified Advertising Manager 
Ziff-Davis Publishing Company 

One Park Avenue, New York, N. Y. 10016 

POPULAR ELECTRONICS 

FEBRUARY 1968 

ADVERTISERS INDEX 

READER 
SERVICE NO. ADVERTISER PAGE NO. 

I AMECO Division of Aerotron, Inc. 95 
2 Allied Radio III 

American Institute of Engineering & 
Technology 104 

3 Antenna Specialists Co., The 6 

4 Arcturus Electronics Co 121 
5 Argos Products Company 98 
6 Avanti Research & Development, Inc 14 
7 B & K 26 
8 Burstein -Applebee 98 
9 C/P Corporation 87 

Capitol Radio Engineering Institute. The 
62, 63, 64. 65 

10 Chilton Book Company 104 
II Cleveland Institute of Electronics 9 
12 Cleveland Institute of Electronics ....88, 89, 90, 91 

Conar 96 
14 Courier Communications, Inc. 93 

DeVry Institute of Technology 125. 126 
15 EICO Electronic Instrument Co., Inc 5 
16 Edmund Scientific Co I I I 

13 Electro- Voice, Inc FOURTH COVER 
17 Garrard 8 

19 Hallicrafters II 
20 Heath Company 12, 13 
21 Hy -Gain Electronics Corporation 16 

IBM 103 
18 Johnson Company, E.F THIRD COVER 
22 Lafayette Radio Electronics 96 

McGee 104 
23 Milwaukee School of Engineering 112 
24 Mosley Electronics, Inc 97 
25 Multi -Elmac Co 102 

National Radio Institute ..SECOND COVER, I, 2, 3 
National Technical Schools 36. 37. 38. 39 

26 Olson Electronics Incorporated 114 
RCA Institutes, Inc 18. 19. 20. 21 

27 Radio Shack 106, 107, 108. 109 
28 S & A Electronics Inc 114 

Salch & Co., Herbert 104 
29 Sams & Co., Inc.. Howard W 113 
30 Schober Organ Corp., The 117 
31 Scott. Inc., H.H. 10 

32 Sherwood Electronic Laboratories, Inc 101 
33 Shure Brothers. Inc 17 

34 Solid State Sales 123 
35 Sonar Radio Corp 105 
36 Squires Sanders, Inc 23 

Sydmur Electronics Specialties 118 
37 United Audio 99 

Valparaiso Technical Institute 118 
38 Weller Electric Corporation 94 
39 Wholesale Discount Buyers Club 7 

40 Xcelite. Inc 92 

CLASSIFIED ADVERTISING 119. 120. 121. 122. 
123. 124 

124 1r1ite1 
m U.S.A. 

POPULAR ELECTRONICS 
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ELECTRONICS Helps 
Launch and Guide 

Huge Space Missiles 

DeVry Not Only PREPARES You ... 
But Actually Helps You Get STARTED 
In the Big- Opportunity Field of ELECTRONICS ! 

17. 
tS NO 

EDUCAT /ON 
NEEDED 

TO 

DeVRY TECH FITS YOU FOR MANY JOBS -NOT JUST ONE! 

DeVRY really helps you! It not only prepares 
you in spare time at home or in day or 
evening classes at its resident schools in Chi- 
cago. Phoenix or Canada, but upon comple- 
tion Df your educational program, it actually 
helps you find a job and at no added cost. 

Almcst anyone in electronics knows about 
DeV-y Tech and its 100,000 alumni in the 
field. These men have found out the real value 
of ti- e saying: if you do your best, DeVry 
Tech will do the rest. 

Elecronics in 

SPACE TRAVEL 

POcX[n eutot 

Real 

Earnings 

SEND FOR 2 FREE 
BOOKLETS NOW! 

Get full facts about how 

Electronics and DeVry Tech 
may help YOU. Mail post- 
age paid card now! 

These men also know of the many features 
of the DeVry program that help speed your 
progress toward that better job, that profit- 
able career. 

To find out for yourself, mail the postage 
FREE card below for two fact -filled booklets. 
It could be the opportunity of a lifetime. 

If you are subject to military service, 
we have valuable information for you. 

Approved For Veterans! 

MAIL POSTAGE FREE COUPON NOW! 
DEVRY IIISTITUTE OF TECHROLOGY 
4141 Belmont Ave., Chicago, III. 60641 Dept. PE -2 -Y 

Please give me your two free booklets, "Pocket Guide to Real Earnings," and "Elec- 
tronics in Space Travel "; also include details on how to prepare for a career in 
Electronics. I am interested in the following opportunity fields (check one or more): 

Space & Missile Electronics Communicaticns 
Television and Radio 

Microwaves 

Radar 

Automation Electronics 

Name 

Computers 

Broadcasting 
Industrial Electronics 

Electronic Control 

Address 

City State 

Age 

Apt. 

Zip 
Code 

Check here if you are under 16 years of age. 
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SPACE & 
MISSILE 

COMMUNI- 
CATIONS 

sC 

TV - RADIO 

!) t C ^ 
.!Jt'fì1 
MICROWAVES 

.:11.0 o0000 ' 

w 
RADAR AUTO 'WI 

'EN 
,, * ó o 

o / !'M 
r. 

- 

. , 
COMPUTERS BROADCASTING 

INDUSTRIAL 
ELECTRONICS 

ELEC-tOt 
COI' IRO 

D. 

Whether it's TV, COMPUTER or MISSILE 
ELECTRONICS, take your pick, DeVry has it 

You are prepared for one of many jobs in the big electronics field when you h i.1 a 

DeVry Tech Diploma or Associate Degree. Featured ais ve are but a few of the 
many job opportunities that DeVry prepares you for. at home or in resident si I no!. 
DeVry gives you a thorough grounding in basics, then develops your skill. Thus. 
there is no need for advanced education or previous technical experience to : art. 
Send in postage FREE card for two booklets today. 

MORE THAN 5,000 
FIRMS HAVE EMPLOYED 
DeVRY GRADUATES 

One of the greatest tests of any 

training is its acceptance at the 
consumer level. During the past 
36 years more than 5,000 firms 
have employed both DeVry 
Home Study and Resident School 
graduates. Be a DeVry man. 

Postage 
Will Be Paid 

by 
Addressee 

This Man Will Help You Get Started! 
You also receive employment service when needed 

throughout your career. 

W. E. Bartz directs a staff 
that specializes in finding 
jobs in electronics for De- 

Vry graduates. Every gradu- 
ate is eligible for this em- 

ployment help upon request 
throughout his entire career. 

BUILD AND KEEP 
THIS VALUABLE 

EQUIPMENT AT HOME 

As part of the 
DeVry home study 
program, you 
build the S -inch 
streamlined com- 
mercial type oscil- 
loscope and the 
transistorized, 
portable meter 
above. This test 
equipment is sim- 
ilar to the type 
used on many jobs 
today -with func- 
tion grouped con- 
trols and meter 
scales color -keyed 
to the panel mark- 
i n g s. And you 
keep this valuable 
equipment! 

No 
Postage Stamp 

Necessary 
If Mailed in the 

United States 

BUSINESS REPLY MAIL 
First Class Permit No. 4148, Chicago, Ill. 

DE V RY ECHf1OLOGY 

4141 Belmont Avenue 

Chicago, Illinois 60641 
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Quick change artist 
Here's the perfect blend of price, perfor- 
mance and versatility. The Johnson Mes- 
senger 100 offers a ready choice of mobile, 
portable and base operation to satisfy 
every communication need. 

In your car the Messenger 100 features 
6- channel operation, extremely low current 
drain, built -in PA system, and provisions 
for Tone Alert selective calling system. 

The first quick change converts the Mes- 
senger 100 to field operation in just a few 
seconds. You simply add the accessory 
Power Pack and get up to 8 hours of oper- 

ation on one charge. The nickel cadmium 
battery can be recharged several times -at 
any standard AC outlet. 

The second quick change gives superb 
base station operation by adding an an- 
tenna and an AC power supply to the Mes- 
senger 100. Just plug it in and you're on 
the air. FCC type accepted and DOT 
approved. 

Want to know more about our quick 
change artist? Ask for information on the 
Johnson Messenger 100. The coupon 
makes it easy. 

Johnson's Messenger 1, TWO, 11I, 100, 110, 300 and 323 are FCC type accepted 
and DOT approved. No other manufacturer gives you this assurance of quality 
and performance. 

E. F. JOHNSON COMPANY 

r 
Please send me information on the Messenger 100 and the 
complete Johnson CB line. 

Name 

Address 

2432 Tenth Ave. S.W., Waseca, Minn. 56093 City 
Providing nearly a half- century of communications leadership L 

State Zip 

1 

J 

CIRCLE NO. 18 ON READER SERVICE PAGE 
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The woofer cone in a very small 
enclosure must move a long way to 

provide all the bass you want to hear. In the 
new E -V EIGHT, for instance, the 6 -inch 
cone moves back and forth over one -half 
inch. But in most woofers something strange 
happens as it moves. It whistles! 

You see, the air trapped inside the speaker 
is literally "pumped" in and out past the 
voice coil. The whistle is almost inevitable. 
Except, that is, in the E -V EIGHT. 

We did two things almost nobody else 
bothers to do. First, we vented the woofer. 
Air can't be trapped inside. Then we punched 
six big holes in the voice coil form. Air can't 
be pumped back and forth. And that's how 
the E -V EIGHT lost its whistle (and gained 
almost 2 db extra efficiency in the low bass 
in the bargain)! 

The E -V EIGHT tweeter was another 
story. We aimed to eliminate the "buzz" and 
"fuzz" so typical of modestly priced speaker 
systems. What was needed was a better way 
to control cone motion at very high fre- 
quencies. And it literally took years of 
testing to solve the problem. 

The answer looks deceptively simple. We 
put a ring of short -fiber polyester felt behind 

... and other stories. 
the cone, and a precisely measured amount 
of viscous vinyl damping compound under 
the edge. Plus a light- weight aluminum voice 
coil to extend the range to the limits of your 
hearing. Highs are remarkably uniform and 
as clean as a (oops!) whistle! 

Even the E -V EIGHT enclosure is unusual. 
examine the walnut grain carefully, especially 
at the corners. It's a perfect match because 
we use one long piece of wood, folded to 
form the cabinet! And we add a clear vinyl 
shield on every finished surface, to protect 
the E -V EIGHT from the mars and scratches 
of day -to -day living. 

There are so many good ideas inside the 
tiny new E -V EIGHT, you may wonder how 
we found room for them all. Chalk it up to 
top -notch engineering talent and facilities, 
plus a very real dedication to the ideal of 
better value in every product. 

Listen to the E -V EIGHT with the whistle - 
free woofer at your nearby Electro -Voice 
high fidelity showroom today. Then ask the 
price. At no more than $44.00 it's the best 
story of all. 

ELECTRO- VOICE, INC., Dept. 284P, 
630 Cecil St., Buchanan, Michigan 49107 

high fidelity speakers and systems tuners, amplifiera, receivers 
public address loudspeakers phonograph needles and cartridges 

microphones organs space end defense electronics gieeZracc 
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