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Your FM tuner can pull in 
continuous background music 
with our home -brew SCA adaptor! 
Build one today from our 
detailed plans ... page 29 
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Diaper Snooper 

-When baby wets, you know 
about it, and pronto! 

CB IQ Quiz 
-You're smart, but are you 
clever enough to pass our 
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Why buy a CB radio 
that butts in on your 

conversation? 

Scan will then return to the channel you 
were on prior to the emergency call. 

Then if you decide you want to transmit 
on Ch -9. just flick the Ch -9 HOLD switch 
and you're then locked into Ch -9 inde- 
pendently of the channel selector switch. 

So now you can transmit and receive on 
Ch -9 without resetting the channel selector. 

Of course, the Ch -9 Scan -Alert is switch - 
able. Just turn the Scan switch to the "off" 
position if you don't want Ch -9 to butt in 
on you. 

Also included in the new Cobra 28: Full 
5 watts power with Dynaboost speech com- 
pression, RF Noise blanker. automatic noise 
limiter, PA system output, Delta tune con- 
trol, ANL /NB switch. channel indicator 
lights, PWR /S Meter and many other fea- 
tures that make the Cobra 28 the most com- 

plete Mobile CB radio at 
a fantastic price. 

This new Cobra is the 
perfect way to help with 
emergencies in your area. 

So butt in on your lo- 
cal CB dealer and ask to 
see the new Cobra 28. 
Or write us direct for 
more information. 

Because emergencies don't wait to happen. 
They interrupt. 

That's why we created the new Cobra 
28 Citizen's Band radio. With the Cobra 28, 
if a distress call comes in on emergency 
Channel -9, it's going to butt in on you. No 
matter what channel you're operating on. 
You can be transmitting or receiving on any 
one of the Cobra 28's other 22 channels and 
still be monitoring Ch -9 at the same time. 

This practical new feature is called the 
Emergency Channel -9 Scan -Alert. and you 
get it on the Cobra 28. 

Here's how the Scan - 
Alert works. Just slide 
the Ch -9 Scan switch to 
"scan" position. Then if 
you're operating on any 
of the other 22 CB chan- 
nels and an emergency 
call comes in on Ch -9, 
it'll cut right in on what- 
ever frequency you're al- 
ready on. After the call 
has been received, the 

COBRA 28 

23 Channel CB Radio with 
Ch -9 Scan -Alert $169.95 

Product of DYNASCAN CORPORATION 1801 W. Belle Plaine Chicago, Illinois 60613 
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Your 
Paycheck saysa 

It tells you more than how much you make. It tells 
you how far you've come. And if your paycheck 
looks very much the same as it did last year, or the 
year before, it simply means that you look very much 
the same as you did last year and the year before. 

But times change, and you should be changing with 
them. Old dull jobs are disappearing. New exciting 
ones are being created. There are challenging new 
fields that need electronics technicians...new ca- 
reers such as computers, automation, television, 
space electronics where the work is interesting and 
the earnings are greater. 

RCA Institutes has one of the nation's largest and 
most respected home study schools devoted to 
electronics. They can get you started even if you've 
had no previous training or experience. RCA Insti- 
tutes has developed a faster, easier way for you to 
gain the skills and the knowledge you need for a 
fascinating, rewarding electronics career. And you 
don't have to quit work and go back to school. With 
RCA Institutes Home Study Plan you can do both. 
You set your own pace depending on your schedule. 

Check over these RCA benefits: 
You get Hands -On Training -over 300 experi- 
ments and as many as 25 kits with some pro- 
grams. 
You get RCA's unique " Autotext" method of 
learning -individual programmed instruction, the 
easy, faster, simplified way to learn! 
You get the widest choice of electronics courses 
and programs- everything from Electronics Fun- 
damentals right up to Solid State Technology 
and Communications Electronics. 
You get a selection of low -cost tuition plans! 

Sounds great, and it is! For complete informa- 
tion, without obligation, send in the attached 
postage card ... or return the coupon below. 
That will say a lot about you. 

Veterans: Train under new GI Bill. Accredited Mem- 
ber National Home Study Council. Licensed by N.Y. 
State -courses of study and instructional facilities 
approved by the State Education Department. 

If reply card 
is detached- 

Tncai send this 
coupon today Institutes 

Home Study Dept.246.203 -0 
320 West 31st Street, New York, N.Y. 10001 

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

Name Age 

Address 

(please print) 

City State Zip 

Veterans: Check here O' 
ELEMENTARY ELECTRONICS including SCIENCE & ELECTRONICS (Vol. 12, No. 1) is published bi- monthly by Science & Mechanics Publishing 
Co ' 229 Park Ave., S. New York, N.Y. 10003. One year subscription (six issues -$4.00. Second class postage paid at New York, N.Y. 10003 
an additional mailing offices. 

MARCH- APRIL, 1972 3 



4 

Cover 
Highlights 

March /April 1972 Vol. 12 No. 1 

O semen y tar INCLUDING SCIENCE & ELECTRONICS 

Electronics 
Dedicated to America's Electronics Hobbyists 

OUR COVER STORY PROJECT PROVIDES FREE MUSIC 

29 Music, Music, Music -the SCA adaptor project you can build and get 
to play free background music no one else can hear 

TWO GREAT BURGLAR ALARM PROJECTS 

59 Light Seeker -a new rinkle on break -the -beam -and -ring- the -bell projects 
63 Magnum -e /e's very own noise maker for your home burglar alarm 

THE GREAT PROJECT BONANZAS 
44 Diaper Snooper -if your sailor's dinghy is wet, you'll get the alarm 
57 Hour Master -time intervals from 30 seconds to one hour -you pick it 

68 Log Pot -you shape the taper 
86 Build an Ecology Cover for your Phono 

ALL ABOUT CITIZEN BAND COMMUNICATIONS 
28 CB or not CB -our looney cartoon page 
39 CB IQ Quiz -are you a Citizen Band genius? Our little quiz rates you and 

provides the "diploma" 
49 Kathi's CB Carousel -Kathi checks out the Turner M +3 CB communica- 

tions mike 
69 CB Coffee Break -our straight -from -the shoulder CB column that speaks 

straight words 

WHAT'S NEW AND GOOD TO BUY 

8 Hey, Look Me Over -what's new in products 
47 e!e Checks out The TEAC AN -180 Noise Reduction System 
51 ei a Looks at new Communications Gear 
66 e,' e Looks at new Tools and Gadgets 
67 e/e checks out Heathkit's new VOM IM -10E 

FOR THE MAN WHO WANTS TO KNOW WHY 

24 Ask Hank, He Knows -e /e's Q & A column 
26 Newscan -our big eye on what's new in electronics 
33 Electronics Battles the Hailstorms -can we win? 
42 Beat the Machine and Win a Driver's License 
75 No Knocks for the Electric Beetle -news on a home -brew, battery -oper- 

ated VW 
76 Bookmark -hooks on electronics 
77 Basic Course -Part 1, Understanding Semiconductors 

THE REGULAR LINE UP 
13 Stamp Shack -Philatronics in the news 
16 DX Central Reporting -more on Pirates 
17 Reader Service Page 
27 Literature Library-two bits for catalog kits 
56 e'e Etymology- words, words, words 
103 Reader Service Page 

Co.er Photo 
by 

Leonard 
Heick!en 

AUTHORS IN THIS ISSUE 

Webb Garrison, Charles Green, Joe and Myrtle Gronk, 
Don Jensen, Ernest Kehr, James E. Lockridge, Kathi 
Martin, Charles D. Rakes, Jack Schmidt, Hank Scott 
and the ELEMENTARY ELECTRONICS' editorial staff. 

ELEMENTARY ELECTRONICS 



1l 

LIVE IN THE WORLD OF TOMORROW ... TODAY! NEW PRODUCTS NEW MATERIALS, NEW IDEAS! 

UNUSUNL & I I8I S CIENLE BUYS 
UNIQUE HARD -TO- FIND BARGAINS FOR FUN, STUDY OR PROFIT 

NEW LIGHT -EMITTING -DIODE KIT 
Hal gain kit "deal for economical experi- 

soliting with amazing L.E.D.s, the tiny 
d state monochromatic lamps that 

use low 
v 
oltage DC, last up to 1M1M34 

hrs. Used card -tape readers, charac- 
ter recognition, hi -sped detectors all 
kinds of eleetro- optical applications. 
Kit incls 3 L.E.D.a: gallium arsenide 
(MLED 600, MV 50, MLED 930): 2 
visible red emitting (6600 Aa): 1 infra- 
red emitting (9000 AO): 6 resistors: 1' 
20mm plastic fibre optic light pipe; 
Inetrs. 
Stock No, 41,597EK $5.95 Ppd. 

$15,000 RANGEFINDER TREMENDOUS WAR SURPLUS VALUE 
in excellent condition. Mark 57 Mod r 0.1 -meter Erect Image Coincidence 
Rangefinder- ranges from 10- 10,000 
yds. accurate to 12 -arc seconds. Optics 
& mount alone worth more than price. 
Fabulous precision optical instrument. 
51X7^ disc Yellow, dark neutral, po- 
larizing & clear ray glass filters. Non - 
mrfaceac consul r 2 ring mounting 
surfaces 

Storage 
^ O.D. & li47í5t /z^ 

D.D.). SCOreRe box, Inetrs. 
No. 85,208EK (Shpp9. Wt. -200 Iba.) 
$1,250 HAND HELD 50 CM MODEL 
No. 85,213EK (Shppg. Wt.11 Iba.) 

5450.00 F.O.B. 

$800.00 F.O.B. 

BUILD A WORKING CRYSTAL RADIO 
Bring the 20's back with the fun of a 
modernized earphone crystal set that 

:receives 1 or more stations! So simple -you can have it working in less than 
an hour. Connects to a permanently 
fixed germanium crystal. Kit Inds: 4 /o 
X 6% X 3ik thick plywood base, high.@ 
tuning coil, germanium diode, variable 
condenser, all radio Farts, earphone & 
holder plus diagram & simple instrs. A 
charming conversation piece, great fun 

Ant parties and ideal gift. 
Stock No. 71,513EK $5.95 Ppd. 

NEW ! ELECTRONIC DIGITAL COMPUTER KIT! 
Solve proble 
weather with this actu 

games, 
pgmeoddel 

of giant electronic brains. Amazing new 
tun way to learn all about computer 
programming ... logic, decimaL binary 
systems. Laws of Sets--even do your 
plifled 116 page instructive booklet. In- 
eludes step -by -step assembly diagrams. 
Circuits easily changed. Readout from 
illuminated control panel. Req. 2 "D" 
Batt. (not incl.). Best model we've seen -for home. school, industry. 

(11X121/.,.X40) $31.50 Ppd. No 71, 434E K 

NEW 18" BLACK -LIGHT STROBE 
is a versatile strobe... and it's black. 
light! Adjustable flash rate from as slow 
as 1 flash er several secs. to a continu- 
ous glow beyond visual flicker percep- 
tion (1,500 flashes a minute) -can be 
used as reg. light source. Top quality, 
solid state unit has hl- polish reflector. 
long lamp life. Ideal for parties, black - 
light posters, combo's, decoration and 
experiments. Inds, 18^ black -light tube, 

i 41/2 ft. cord. Approx. 3 X 51/s X 18 -. 
Stock No. 71,480EK 542.95 Ppd. 

AMAZING NEW Wankel Engine KIT! 
Thrill to the fun of building your own 
see-through motorized model of revolu- 
tionary pistonless type engine . - only 
engine experts think economically mod- 

- ifiable to meet new pollution standards. 
Replaces piston, cylinder, crank assem- 
blies with rotating discs (sections re- 
moved for firing chambers). Smaller 
than conventional: fewer parts. greater 
reliability, same speed w /less horse - 
Á lt, stick-shift -off switch rubber fan 

1.5V batt. not Inc[.). 
No. 71,424EK 14Y30 55 X 9 ̂ ) $6.75 Fed. 

Order by Stock No. -Check or M.O. -Money -Back Guarantee 
EDMUND SCIENTIFIC CO., 300 EDSCORP BLDG., BARRINGTON, N.J. 08007 

WRITE FOR FREE GIANT CATALOG. 

148 PAGES!- 1000's OF BARGAINS 
EDMUND SCIENTIFIC CO. 300 EDSCORP 

BUILDING, BARRINOTON, NEW JERSEY 08007 
of elec- 

tromagnetic parts, 
edition. 

accessories. Enormous selection of 
astronomical Telescopes, Microscopes, Binoculars, Mag- 
nifiers, Magnets, Lasers, Lenses, Prisms, ecological and 
unique lighting items. Many surplus items: for 
.lobbyists. experimenters workshop, actory. 

WRITE FOR CATALOG "EK." 

NEW 3" ASTRONOMICAL REFLECTOR TELESCOPE 
See moon shots, 

orbits, stars, 
craters! 

60 to 180X 
DE -LUXE FEATURES 

AT ECONOMY PRICE 
Amazingly priced Apollo Space Explorer brings the wonders of 
the iv se up close. 3^ aluminized & overcoated f /10 mirror. 
Reaches theoretical limits of resolution & definition. 60X standard 
size 11/4" O.D. eyepiece, 1/2 F.L. 3X adjustable Barlow. OX finder 
telescope' high impact plastic tube; metal fork mount w/ positive 
locking. 1300 hardwood tripod. InclddFREE: 272P. Handbook, 
Star Chart, Instructions. Best value ever! 
Stock No. 80,162EK 559.50 Ppd. 
REG. 30 REFLECTOR TELESCOPE 
Stock No. 85,050EK $34.50 Ppd. 
41/40 ASTRONOMICAL REFLECTOR TELESCOPE 
Stock No. 85,105EK 594.50 F.0.8. 
0^ ASTRONOMICAS. REFLECTOR TELESCOPE 
Stook No. 85,086EK 5239.50 F.O.B. 

NEW "SEE -THRU" SIGHT LIGHT! 
Inggenious see -thru flashlight lights up 
difacult -to- see -into -areas. Puts a beam 
of light along your line of sight in spots 
you couldn't previously look into & il- 
luminate simultaneously. Hundreds of 
uses at home, on the job. Use for pipes, 
sockets, engine parts. auto parts, gun 
barrels, recessed areas. Ideal for fac- 
tory, workshop, mechanics, plumbers, 
electricians, sportsmen, hobbyists. doc- 
tors and dentists. Use it also as an all - 
purpose flashlight. 
Stock No. 71,534EK 53.95 Ppd. -'P.. 

$8.95 ELECTRONIC STROBE! 
Hand -sized solid state electronic strobe 
light at fantastically low price. Pre - 

ducea bright psychedelic effects like 
larger, far more expensive Xenon 
strobes, yet it's just 23/4 X 4 X 114^ 
thick. Adjustable flash rate, approxi- 

0 
flashes oss coe alive. 

Make 
mot oneffects,pster m 

Great to take ith you to parties. 
dances. outing, 

with 
Requires 2 9v tran- 

sistor batt. (not incl.). Instructions. 
Stock No. 41,443EK 58.95 Ppd. 
4 REPLACEMENT LAMPS 
P- 41,444EK 1.00 Ppd. 

18" FLEXIBLE IMAGE TRANSMITTER 
Hi- resolution image -transmitter lets you 
see into remote, inaccessible illumi- 
nated areas; through pipes, tubes or 
any 3/s^ +opening no matter how intri- 
cate. Provides clear, wide sighting. 7X 
magnifying eyepiece focuses from less 
than sh. from subject to infinity. Ideal 
for monitoring hazardous processes, 
surveillance instrument, demonstrate 
fiber Optics. Over s d1 

,00á 
semi-rigid fibers (.0020), 

gooseneck sheathing. 
Stook No. 60,857EK .....$40.00 Ppd. 

POWER HORN 
Frighten prowlers, muggers, vicious 
dogs with 118 decibels. Just press and 
this Freon powered pocket -sized metal 
horn can be heard a mile away to signal 
for help or fun. Great for boating (it 
floats), hiking, camping, hunting. sea- 
shore, rooting for your team, Can be 
heard over traffic and constr. noises to 
sound fire drill, lunch break or emer- 
gency. Weighs only 3 oz. but contains 
up to 100 mile -piercing blasts. A real 
bargain. 
Stack No. 41,423EK ..$3.25 Ppd. 
2 Refill Cartrs: (P- 41,424E10 $2.75 Ppd. 

BLASTS A MILE 

ALARM BUZZES 
Avoid costly internal flood damage 
this ultra sensitive solid -state electronic 
alarm. Low -cost 115.V ac unit buzzes 
loudly the second it detecte unwanted 
trickle 

probes off. satin tron. 
former generates low voltage for abso- 
lute safety. Use with up to 50 sensors. 
Includes: Metal Power Unit, Sensor. 20' 
wire, complete instructions, 1.5 -7h. 
Stock No. 41,609EK ....514.95 Pp,' 
ADD'L. PROBES WITH 20' WIRE 
Stock No. 41,610EK 56.95 Ppd. 

FLOOD WARNING! 

EDMUND ORDER ay STOCK NUMBER SEND Colas OR MONET ORDER MONEYIACK OUaRANilt 

300 EDSCORP BLDG. 
SCIENTIFIC CO. BARRINGTON, NEW JERSEY 08007 
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versatile 
HOW 14- Piepe, 

socket wrench 
setdrives fasteners 
7 different ways 

I 

_I 
REVERSIBLE RATCHET - Precision made, long 
life, fully enclosed mechanism. Short handle 
swing for close quarter work. 

UNIQUE SPINNER /EXTENSION - 5 -3/4" over- 
all. Plastic (UL) handle with 1/4" sq. drive 
socket insert for ratchet. Use also as regular 
nutdriver. 

2" DRIVE EXTENSION - Fits on ratchet or 
either end of spinner /extension. 

RUGGED, HEAT TREATED, ALLOY STEEL 
SOCKETS - Nine for hex sizes 3/16" thru 1/2 ". 
Two dual purpose for hex and square sizes 
1/4" and 5/16 ". 
FREE STICK -ON INITIALS personalize the sturdy 
plastic case and help prevent loss or mix -up. 

A 

REQUEST 
BULLETIN N770 

No. 1001 SET 

nationwide availability 
through local distributors Made in U.S.A. 

r--- 
XCELITE, INC. 80 BANK ST., ORCHARD PARK, N.Y. 14127 

Send Bulletin N770 on 1/4" Square Drive Socket Wrench Set. 

name 

address 

city state & zone 

I_ J 
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Only RCA Institutes If you've ever thought offers you all 
these advantages: about getting into 
1 ofbcourses toe electronics 
help you qualify 

o 

such re- you owe it to yourself to - jobs in such re- 
warding fields as 

.. communications, see what RCA home color TV servicing 
automation, training has to offer. nuclear instru- 
mentation, space r electronics, draft- 
ing, computer 
programming. 

2 RCA's exclu- 
sive Autotext 

training method - 
the easy, faster, 
simplified way to 
learn electronics 
at home. 

3 Personal 
supervision 

throughout your 
training. 

4 Over 250 
experiments 

and up to 22 kits 
in some programs 

5 Easy 
monthly pay- 

ment plan. 

6 Over 60 years 
of leadership 

in technical 
training. 

7 Recognition 
from leaders 

in the field as an 
RCA Institutes 
graduate. 

Veterans can train 
under new GI Bill. 
Licensed by the 
State of New York. 
Accredited Member 
National Home 
Study Council. 

Courses available L246 -203 -9 
in Canada too. 

MARCH -APRIL, 1972 

This entire fold -over coupon makes a no- postage- required 
business -reply envelope. Fill in your name and address 
...then cut out along dotted lines...fold, seal and mail. 

246.203 -9 
RCA INSTITUTES, Inc., Home Study School 
320 West 31st St., New York, N.Y. 10001 

Please send me free illustrated home study career catalog. 
Name Age 

(please print) 
Address 

City State Zip 

[J Check here if interested in Classroom Training. 
Veterans check here 

NO STAMP NEEDED 
You must seal (Staple, tape or glue) before mailing. 

i FOLD HERE DO NOT CUT HERE.! 

BUSINESS REPLY MAIL 
No Postage Necessary if Mailed in United States 

Postage will be paid by 

RCil INSTITUTES 
Home Study School 
320 West 31st St. 
New York, N.Y. 10001 

FIRST 
CLASS 

Permit No. 10662 
New York, N.Y. 
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Johnson 
puF ¡F 

all togethei. 
O low band and high band chan- 
nels in any combination D base 
and mobile operation with built - 
in power supply D auto -scan with 
push -button "lock out" plus man- 
ual "lock in" 

n¢w 
Duo- ScanTM 

169 95 

Eight VHF FM channels, in any combination 
of high and /or low band, keep you on top 
of all the action. Operates mobile or base 
with performance features previously 
found only in professional public safety 
radio equipment. Two ceramic filters give 
unsurpassed adjacent channel rejection. 
Integrated circuit symmetrical limiting 
makes it really quiet. 0.4 µV sensitivity lets 
you hear what others miss. Powerful tran- 
sistor audio produces clear, undistorted 
sound. The new Duo -Scan puts it all 
together, for just $169.95 (less crystals). 

E.F.JOHNSON COMPANY 
WAS E CA, MINNESOTA 56093 

1214 
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Hey, 

look me over 
Showcase of New Products 

There's Gold Out There 
There is adventure, fun and profit in treasure 
hunting or prospecting with a revolutionary new 
featherweight metal and mineral detector, 
White's Electronics, Inc. Coinmaster IV. More 
sensitive and lighter in weight than most others 
in its class, the Coinmaster IV has a highly tuned 
semi -3 coil, ultra- sensitive 6 -in. loop developed 

for maximum depth efficiency when searching 
for coins, and other small metal objects. The 
device also is designed to detect at greater 
depths larger items such as treasure chests, 
iron pots, etc. Use of all transistor solid state 
circuitry makes the Model 4 a very compact 
and lightweight detector. It is a joy to women 
treasure hunters and youngsters. The detector 
weighs only 4 -lbs. 6 -oz., complete with loops 
and batteries, which reduces fatigue on extended 
searches. White's new all- transistor transmitter - 
receiver Coinmaster IV metal detector comes 
complete with mineral and metal samples, super, 
sensitive multi -coil 6 -in. loop, detailed instruc- 
tions and a two -year warranty. It is retail priced 
at $199.50 f.o.b. factory. For more information, 
circle No. 55 on Reader Service coupon on page 
13 or 103. 

For Weekend Mechanics 
Weekend mechanics will find it easier than 

ever to tune up their cars with the new Micronta 
Automatic Dwell Tachometer from Allied Radio 

ELEMENTARY ELECTRONICS 



PUZZLE: FIND AL 
Al's got himself lost in his job. 

He does his work. He draws his pay. 
He gripes, and hopes, and waits. But 
the big breaks never seem to come. 

You have to hunt hard for Al. He's 
in a rut! 

Then, who's the figure standing out 
in the picture? That's Tom. Tom grew 
tired of waiting. He decided to act. He 
took three important steps: 

1. Wrote to I.C.S. for their three fa- 
mous career books. 

2. Enrolled for an I.C.S. job -related 
course. 

3. Started to apply -on the spot -what 
he was learning. 

The others began to say, "Ask Tom, he 
knows." The supervisor began to take 
notice. The boss began to receive re- 
ports on Tom's progress. And Tom began 
to move! 

It's a fact worth remembering: An 
I.C.S. student always stands out! 

P.S. -You'll find men like Al everywhere 
-griping, hoping, waiting -reading this 
and skipping on. But forward- looking 
fellows like Tom will take time to inves- 
tigate, will mark and mail the coupon 
and get the three valuable career books 
free. They're men of action. And a few 
short months from now, you'll see them 
start to move! 

L 

C C International Correspondence Schools 
Scranton, Pa. 18515 

ics, Scranton, Pa. 1E15 
Canadian residents use above 
address for service horn ICS 

Canadian, ltd. In Hawaii: use 
P.O. Box 418, Honolulu. 

MIIIIIIMIMMMIIIIMMIIMIIIMIMIEMIIII _ _ _ _ _ _ MIN MUM IIMMUIMMI 

AGI IIU11E IIIFUKNlf1I IUII PIRti MBII COBpOO EO it , Jcran[011, n. ao a . 

L] ARCHITECTURE-ART 

Here's your opportunity to gel 
practical, professional training 
that can turn you into a well.paid 
specialist .in LNds with a 

tremendous Inure. learn at home! 
Your first Step rs to get complete, 
tree information now, from ITS. 

ACCOUNTING 

The classified section of your own 

newspaper will make it clear to 
you-there's a real demand for 
men and women trained in the 

skills of accounting. A mal future 
.. where the action K Learn 

accounting now at home. through 
ICB 

ENGINEERING 

ICS.Iraine4 engineers are known 

and respected m industry, 
government. Options include Civil, 
Mechanical Electrical, or 

Chemical. tom thorough, 
recognised, professional 
engineering skills nave, at home, 

through ICS! 

J COMPUTERS 

To get a head start in tomorrow's 
world...Ct in the rapidly 
expanding world of computers now. 

Specialists in computers are 

needed today...will be in even 
more demand tomorrow! learn 
ors exciting field through 
practical at-home training, 
through ICS! 

NIGH SCHOOL 

A high school diploma is a -must" 
intoday't woad... non ow 
doors for you...and it's worth up 
to $100.000 over a lifetime. Get 

yours now. at Mme, through ICS 

-here's a diploma that s 
recognized and respected! 

, 

AUTO MECHANICS 
Il 

Every year them is a growing 
shortage of skilled proessonal 
mechanics needed to keep this Ill 
nations cars and trucks rolling. 
Hem in goad pay. advancement, 
and enjoyment. Learn the basics 
and highly rewarding special skills, 
the world -famous ICS way! 

[l ELECISIONICS 

The whole exciting world of 

tomorrow opens up to the man 
woman trained in electronics! 

Learn this field and you can lust 

atout write your own ticket. Get 

thorough, professional 
training now at ICS. 

OWTING 

Every new product, every improved 

product in today's world begins on 

the drawing boards- requires the 

professional skill of a capable 
draftsman. Learn this satisfying, 
rewarding career now the proven. 

successful ICS way! 

BUSINESS AOMiNISTIMfON 

The business world can never 
find enough capable people trained 
to step up to better and pay 

greater responsitukty. Here's 
where every man or woman can 

get the training to move ahead 

confidently- through ICS! 

SECRETARIAL 

Here's your way to land a good /rib, 

to advance in your present job- 
or to find a very special new lute 
in the business world CO I training 
rs practical, up-to-date, and very 

helpful in making your life 

pleasant, rewarding, secure. 

ELECTRICIAN 

The electrical maintenance, repair. 
and building fields can for more 
and more trained electron*. 
Here is real security doing a job 
you like to do. ICS is famous for 
its training in electrify, 
step-bystep from basics to 
lull professionalism. 

IHTEASOR OECOPAIING 

Here's your opportunity to tese 111 

and turn it into a rewarding career 
natural talent and interest... II 
that's "tun" instead of "work ", 
ICS !mining o thoroughly II professional, and as modern as 

tomorrow. Learn decorating now, 
at home -the perfect place to . 
learn it -through ICS! 

Oar 200 Others Including: 

Building Trades 

Plumbing, 
Fleeting, 

Conditioning 

Shop Practice 

If your field is not included, 

please specify here: 
City State Zip 

II Approved ter Veteran ter Tuition Retina Approved for Federally Inured Loans Accredited *mbar Wiwi Hone Study Council A730B 111 

CIRCLE NO. 23 ON PAGE 17 OR 103 
MARCH- APRIL, 1972 9 

. Please send me, without co t or obligation, FREE booklet and full information on the field I have checked. 

MSS 
re,s. 
Mr (Please pint) 

IAddress 

Age 

Apt or 
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Our 51st leaf 

Your One Dependable 

Source For 

Everything In 

Electronics 

L_AFAYETTE 
1972 CATALOG 120 

4Channel Stereo Equipment Cartridge and Tape 
Players CB Gear PA Systems Tools 

Cameras Auto Accessories Books Musical 
Instruments and Amplifiers 

Lafayette Radio Electronics Dept. 25032 
P.O. Box 10, Syosset, L.I., N.Y. 11791 

Please Send the FREE 1972 CATALOG 720 25032 

Name 

Address 

Ctiy 
State Zip 
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Shack. This solid -state unit features two large 
41/2-inch double -jeweled D'Arsonval meters for 
simultaneous readings of engine speed and dwell 
angle. A built -in starter switch makes it possible 

to start, stop or crank the engine from outside 
the vehicle. Meters read 0 -3000 rpm and 0 -45° 
on 8- cylinder engines, 0 -4000 rpm and 0 -60° on 
6- cylinder engines and 0 -6000 rpm and 0 -90° 
on 4- cylinder engines. For 6, 12, or 24 -volt elec- 
trical systems. Color -coded leads with insulated 
heavy -duty clips simplify connections. The 
Micronta Automatic Dwell Tachometer is priced 
at $29.95 with complete instructions and tune up 
chart. Metal case, 113/4 x 51/2 x 6. Available 
at Allied Radio Shack stores. For more informa- 
tion, circle No. 54 on Reader Service coupon on 
page 13 or 103. 

Hot Tip 
For hobbyists or professionals, Wen Products 

is now offering an all purpose Soldering Gun 
Kit, Model 222K25, in a compact, lightweight, 
unbreakable plastic carrying case to sell at 
$7.95. This new soldering gun, with 20 assorted 
soldering lugs, fits in a protective custom -fitted 
case. Ready to take on hundreds of home solder- 
ing jobs, it is an equally effective tool for profes- 
sional -type printed circuit work, wire splicing, 
TV, radio, appliance and other electrical repairs 
and industrial applications. The Model 222 Hot 
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k************************************1tr******************************* 
Rod Soldering Gun features exclusive Automatic 
Thermal Regulation, delivers up to 200 watts 
of heat power on a current draw of only 55 watts. 
For more information, circle No. 50 on Reader 
Service coupon on page 13 or 103. 

Sonic Alarm 
The new Protector electronic security system 

from Radatron Corporation is designed to protect 
the home or office from intruders. It incorporates 
the features of a sophisticated commercial ultra- 
sonic electronic security system while being 
small and economical enough to be used in the 

home or office. The Radatron Protector emits 
ultra -sonic waves which blanket an average sized 
room ... about 300 square feet. Once an intruder 
enters the protected area, he breaks the wave pat- 
tern and triggers the alarm. Almost any type of 
alarm ... sirens, lights, bells ... can be easily 
attached to the Protector. In addition, a special 
accessory alarm circuitry permits the installation 

the tape that 
turned the 

cassette into 
a high- fidelity 

medium 

of smoke, fire and gas detectors or peripheral 
alarm systems. The Protector looks like an 
ordinary table radio and its wood grain cabinet 
and handsome fabric front let it blend into any 
room decor. 

The Radatron Protector comes fully assembled 
and a full line of accessories are available 
through Radatron dealers. For more information, 
circle No. 43 on Reader Service coupon on page 
13 or 103. 

Phone Pickups 
Two new low- impedance magnetic telephone 

pickups have been added to GC Electronics 
Audiotex line. The telephone pickups are de- 
signed to be used with the majority of today's 
transistor tape recorders and amplification de- 
vices. One pickup, designated catalog number 

Until TDK developed gamma ferric oxide, cassette 
recorders were fine for taping lectures, conferences, verbal 
memos and family fun -but not for serious high fidelity. 

70 CASSenc c -BOSo 

Today you can 
choose among 

high -quality 
stereo 

cassette 
decks. 

44 V ( 
TDK SUPER DYNAMIC (SD) TAPE 

MARCH- APRIL, 1972 

e 
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The new magnetic oxide used in TDK Super Dynamic 
tape distinctively differs from standard formulations in such 
important properties as coercive force, hysteresis -loop 
squareness, average particle length (only 0.4 micron!) and 
particle width /length ratio. These add up to meaningful 
performance differences: response capability from 30 to 
20,000 Hz, drastically reduced background hiss, higher 
output level, decreased distortion and expänded dynamic 
range. In response aline, there's about 4 to 10 db more 
output in the region above 10,000 Hz -and this is 
immediately evident on any cassette recorder, including 
older types not designed for high performance. There's a 
difference in clarity and crispness you can hear. 

Available in C6OSD and C9CSD lengths. 

TDK ELECTRONICS CORP. 
LONG ISLAND CITY, NEW YORK 11103 
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OLY-PLANAR IS 

HI -FI SOUND 
IN ART. 

Lets you turn on a painting, your favorite 
photo, a mirror, a bookend. Lets you 
decorate your home with sound. 

THE SPEAKER YOU DON'T 
HAVE TO SEE TO HEAR. 
The Magitran Company 

311 East Park Street Moonachie, New Jersey 07074 
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AR guarantees its 
published specifications 

At Acoustic Research we believe 

that the publication of complete 
performance data on our high fi- 
delity components is obligatory. 
Otherwise, our guarantee would 
have little meaning. 

Find out just what AR guarantees 
that its products will do. Mail the 

coupon below, and detailed tech- 

nical literature will be sent to you 

free of charge. 

11 T1 Acoustic Research, Inc. 
24 Thomdike Street 

a..a Cambridge, Mass. 02141 

Dept. EE -3 

Please send measured performance data 
on AR products to 

Name 

Address 
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HEY, LOOK ME OVER * **** 
30 -6000, is a conventional suction- cup -type unit 
and may be attached wherever there is a rea- 
sonably strong magnetic field present in the 
telephone -at the top of the handset or adjacent 
to the coil block on the side of the telephone 
base. The pickup retails for $2.45. The deluxe 
model pickup, catalog number 30 -6002, slips 
over the earpiece of the telephone handset. Be- 
cause the unit is molded to slip over the ear- 
piece with a glove -tight fit, there is no "wrong" 
position for it, and it minimizes extraneous noise 
pickup. The price of this pickup is $2.90. Both 
units terminate in a miniature phone plug and 
will fit almost all battery tape recorders. Audiotex 
products are sold by authorized high fidelity 
dealers, record, department and chain stores. 
For more information, circle No. 47 on Reader 
Service coupon on page 13 or 103. 

Buzz Off 
Wen will introduce this new 7% -inch Circular 

Saw, Model 961 at the National Hardware Show 
that'll help you build your next speaker cabinet 
or work -bench. It's double insulated with a 2 HP 
motor -powerful and rugged yet light at only 
8 lbs. The saw also features a rigid shoe plate 

and fine balance, to help the professional or 
amateur saw a straight line. Other features are: 
safety -sured, shock- proof, hi- impact bright -red 
housing; powerful 11 A 2 -HP motor, 5100 RPM - 
permanently lubricated bearings; extra safe slip 
clutch; and calibrated rip fence. Priced at $29.95. 
For more information, circle No. 49 on Reader 
Service coupon on page 13 or 103. 

And 2 More Make 4 
A new space saving speaker system in a con- 

venient thin -line configuration is the Criterion 
W4-a thin -line 3- speaker system with unique 
"drone cone ". Its no- compromise design utilizes 
a "drone cone" which reinforces and increases the 
low frequency capabilities normally minimized 

(Continued on page 92) 
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scamp shack 
Philatronics Today! 

BY ERNEST A. KEHR 

The introduction of sophisticated electronic 
equipment has enabled mankind to communi- 
cate with his neighbors more easily and rapidly. 
And as a plus, scientific wizardry has been 
harnessed to give him more effective informa- 
tion about the world in which he lives. This 
has been particularly conspicuous in the realm 
of weather forecasting. On Oct. 29, 1971, 
Portugal released three special, dramatic 
stamps to commemorate the silver jubilee of its 
National Meteorological Service, which was 
created in 1946, to "use the highly useful 
science for information as a benefit to in- 
dustry, agriculture, commerce, aerial and sea 
navigation, hydraulic engineering, military op- 
erations, health service and tourism." 

The one -escudo denomination depicts a ter- 
restrial shack housing recording instruments 

et 001 st ça HHIHNILSHIS MOW 

tM/v`ANN 

,PORTI>IGAE. t ti PORTUGAL.tÉc,% 
Portugal 
National 

Meteorological 
Service 

Silver Jubilee 

and topped by an anenometer, wind- direction 
indicator and barometer, set against a back- 
ground of a chart with its graphic imprinted 
oscillographs. 

A four -escudo features balloon with its 
sonde released into the upper air to probe 
wind force, pressure and other pertinent data. 
The background of this stamp is formed by 
a weather map with its isobars and meteor- 
ological markings. 

Last is a 61/2- escudo that depicts a weather 
satellite floating through the far reaches of 
space against a map of the Atlantic showing 
the Iberian peninsula with dots indicating 

2 METER FM! 
VERTICAL GROUND PLANES 
with special custom features.. , 

...for 150-170 MHz. 

Gain: 3.4db. compared to 1 wave 
ground plane. Power Rated: 1 KW 

AM; 2KW P.E.P. SSB. Frequency 
Range: 144 to 148 MHz. with spe- 
cial custom features for 150 to 
170 MHz. VSWR: 1.5/1 or better 
at resonance. 

Diplomat 2 
Model Dl -2 

$11.20 

Diplomat Special 
Model DI -2A 

$17.95 

For complete details, see your 
local authorized Mosley Dealer 

or write Dept. 142a. 

áW w/t Fq ac 2orc? 
4610 N. LINDBERGH BLVD., BRIDGETON MO. 63044 
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AT LAST! PROFESSIONAL 
HOME PROTECTION 
EVERYONE CAN 
AND AFFORD. 

Model FC -100 

$4995 WIRED 

Start your custom 
Burglar /Hold -up /Fire Alarm 
System with the FC -100. 
Add on Sensors, Alarms 
and Accessories to suit your 
own needs. 
"Do- it- Yourself" Installers 
Handbook included. No 
technical knowledge needed - 
No soldering. 
100% Professional in Design, Reliability, 
Performance. 

`Fail Safe =SYSTEM BYEIC® 
A New Concept In "Do-,t- Yoursell "Home Ptolemy 

FREE 32 PAGE EICO CATALOG 
For latest catalog on EICO Test Instruments. Stereo, EICOCRAFT 
Projects, Environmental Lighting, Burglar /Fire Alarm Systems, 
and name of nearest EICO Distributor, check Reader Service 
Card or send 250 for First Class mail service. 

EICO, 283 Matta Street, Brooklyn, N.Y. 11207 
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CODE PRACTICE SET & TAPES 
TG -34 KEYER: Code practice set 
used to reproduce signals pre- 
viously recorded on inked paper 
tape. Variable speed motor, key- 
ing oscillator with speaker & 
phone jack. Power required: 115 
V. 50/60 cyc. Comes in portable 
carrying case: 15 x 10 x 10 ". 

Vt.: 40 lbs. Prices -FOB, Lima: Used, serviceable: $24.95 
;hecked: $29.50 

15 TAPES TO A COMPLETE PRACTICE SET: 
#1 thru #4 cover different groups #9 12WPM Coded /Gr. 

of wide .space letters #10 12WPM Tact /Mess. 
#5 Wide space numbers and #11 12WPM Tact /Mess. 

letters #12 15WPM Tact /Mess. 
#6 5WPM Numbers & letters #13 15WPM Tact /Mess. 
#7 7WPM Numbers & letters #14 2OWPM Tact /Mess. 
#8 1OWPM Coded Groups of 5 #15 20\VPM Tart 'Mess. 
PRICE FOB, Lima: $2.00 Each TapeDept. EEFREE CATALOG! 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

CIRCLE NO. 3 ON PAGE 17 OR 103 

"LISTEN IN "TO POLICE -FIRE RADIO CALLS IN YOUR CAR! 
WORKS with ANY CAR -Portable or HOME 
RADIO! Just PLUGS in -No wiring 3 
in m te hookupI Switch inatntayy from 

guÌar to ALL POLICE -FIRE- EMERG 
MERCIAL-TAXICAB-STATE-CM. 

GOV'T 2 y Radio cana in YOUR AREA. 
D UAL -NI -LOW BANDS -30/50-150/175 
d UX. OVER a MILLION Radio Cars/stations, 
USE Everywhere- Anytime- always works 
SEND ONLY $2.00 (mah, CkMO.) 
,r for ppd. Del n USA. 

aCnO d 
D 
ready 

p 

to 

- 

use with is- 
f One Year ice Warranty- DAY MONEY BACK CK TRIAL 

re R AMAZING OFFER good only by mail- 
WESTERN RAD IO Dept. BE KEA RNEY, NEBR. 613847 
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r 
ANOTHER SUPERB VALUE 

from Olson i 

Electronics 1 

ONLY 

$2 
DELUXE 

WIRELESS 

INTERCOM 

Save steps, keep in touch with this compact two -sta 
tion intercom. Needs no cable. Just plug into any AC 

outlet in your home wiring system and talk between 

them. Can continuously monitor baby's room, sick- 

room or any desired location. 
Olson Electronics, Dept. T4, 260 S. Forge St., 

Akron, Ohio 44308 

E I enclose $28, plus $1 for postage and handling. 

Send me the AM -366 Wireless Intercom. 

Send me the next seven issues of the Olson 

Catalog, without cost or obligation. FREE 

; 

I 

Name 

Address 

City 

State Zip 

L ...... ----- ...... - -- 
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STAMP SHACK 
Portugal's stations at Lisbon, Oporto and 
Funchal on which a Satellite cloud photo- 
graph is superimposed. 

The trio was designed by architect Luis 
Chaves, and was printed in multicolor at the 
National Mint, at Lisbon. 

The need to accompany the development of 
the meteorological science in theory and ap- 

plication led to the creation of modern weather 
services within the Ministries of War, Navy, 
Colonies and Aviation. This dissemination 
among organisms whose main purposes are 
totally different militated against those tech- 
nical and administrative considerations which 
must be respected to guarantee an efficient 
and economically e viable meterorological ser- 
vice. More recently, with the development of 
civil aviation, the defects of the immediate 
past have been overcome. 

Portugal is spread all over the map, for 
while its base is in Europe, other provinces 
(they never are called, colonies) are in East 
and West Africa, in the Atlantic, and in 
Eastern Asia. This necessitates the mainten- 
ance of weather stations in each of the 
several wide geographical regions for com- 
plete national coverage. This has been effected 
by standardization of techniques, working meth- 
ods, coordination of supervision and the 
close cooperation of universities and other 
relevant bodies. 

In 1946, Portugal's weather services were 
exclusively local and often haphazard. The 
decree which established the NMS was in- 
tended to replace these with a highly inte- 
grated operation placed directly under the 
Ministry of State and then, the Ministry of 
Communications. It began on Aug. 3, with 
Dr. Herculano Amorim Ferreira, then Pro- 
fessor of Physics of Lisbon University's Fac- 
ulty of Sciences and the Infante Luis Geo- 
physical Institute, as its first director general. 
He retired only in 1965. 

At first it relied on traditional scientific 
equipment, but as the launching and orbiting 
of Space Satellites were developed by the 
United States, Portugal became an integral 
part of the Universal Meteorological Union, 
using the weather satellites and exchanging 
weather data with other national organizations 
for their and its own advantage. 

The East German Postal Administration 
marked the 1971 Leipzig Trade Fair with a 
pair of stamps whose designs focus attention 
on the land's advanced communications equip- 
ment. Most of the time, this Fair was only 
generally commemorated with stamps. Some- 
times, specific products made in the Communist 
Zone were highlighted in an effort to attract 
foreign customers' interest. It is obvious, then, 
that East Germany now has developed com- 
munications instrument production to a point 
where it is looking for export business around 
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the world. The 10- pfenning denomination 
shows a push- button telephone handset against 
a background of central office switchboard 
panels. The 15- pfenning shows a TV- and -radio- 
telephone antenna, and a transformer required 
for this wireless means of transmitting vocal 
messages over long distances. 

From Melbourne, which has embarked on 
a rather ambitious stamp- issuing binge to in- 
crease its profitable sales to collectors abroad, 

East German 1971 
Leipzig Trade Fair 

comes word that the Postmaster General, Sir 
Alan Hulme, authorized a special postage 
stamp which will commemorate the 50th an- 
niversary of the first regular radio broadcast- 
ing in Australia. 

He didn't say what design would be used 
for the proposed stamp, but Sir Alan stressed 
that it would symbolize his commonwealth's 
role "in the development of radio transmitting, 
especially during its introduction." 

What's New? 
In its effort to more profitably cultivate 

business, the Postal Service in Washington, 
has embarked upon an ambitious philatelic 
program. In addition to hiring a large staff 
for its own Philatelic Bureau, Postmaster 
General Winton Blount commissioned a 
marketing research office to survey the pos- 
sibilities of what gimmick ideas could be in- 
troduced to sell more stamps to the public, 
and an advertising agency to stimulate sales. 

He began by authorizing the printing of 
large posters, on each of which a variety of 
domestic stamps of the past and present are 
printed in full color. These were intended as 
decorative items for collector's dens and 
dealers' shops. Obviously it proved successful, 
for a press release states that 135,000 were 
sold and that an additional 80,000 were being 
readied. And at $1.50 each, that's not a bad 
beginning. 

Also announced was the preparation of 
packets of different contemporary commemora- 
tive stamps that would be sold at post offices 
as potential gifts which customers could give 
to collector friends at Christmas time. 

Looking for space fillers that will make 
your worldwide collection pop, snap and 
crackle? Then send a post card to Martin 
Stamps, Box 122D, Brooklyn NY 11223. They 
will send details and a gift. 
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EXPERIMENTER 
International EX Crystal and EX Kits 

OX OSCILLATOR Crystal 
controlled transistor type. 
Lo Kit 3,000 to 19,999 KHz 
HI Klt 20,000 to 60,000 
KHz (Specify) $2.95 
MXX -1 TRANSISTOR RF 
MIXER A single tuned 
circuit intended for signal 
conversion in the 3 to 170 
MHz range. Lo kit 3 -20 
MHz. Hi kit 20 -170 MHz. 

$3.50 
SAX -1 TRANSISTOR RF 
AMP. Amplifier to drive 
MXX -1 mixer. Lo kit 3 -20 
MHz. Hi Kit 20-170 MHz. 

$3.50 
PAX -1 TRANSISTOR RF 
POWER AMP. A Single 
tuned output amplifier to 
follow the OX oscillator. 
3,000 to 30,000 KHz 53.75 

EX CRYSTAL Available 
from 3,000 KHz to 60,000 
KHz. Supplied only in HC 
6/U holder. Calib. Is 
±.02% when operated in 
International OX circuit 
or its equivalent. (Specify 
frequency) $3.95 
BAX -1 BROADBAND AMP. 
May be used as a tuned 
or untuned amplifier in 
RF and audio applications 
20 Hz to 150 MHz. $3.75 

I NTEFINATI O NAL 

CRYSTAL MFG. CO., INC. 
10 NO. LEE OKLA. CITY, OKLA. 73102 

Write for FREE Catalog 
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THOUSANDS OF BARGAINS 
TOP VALUES IN EL 

PAR SNIC 
Transistors. Modules, C. B., Speaker, Stereo, Hi -Fi, 
Photo Cells and Thousands of Other Electronic Parts. 

Send for FREE Catalogue 

ELECTRONIC DISTRIBUTORS INC. 

EDI 
EDI 
Dept. TA -2, 4900 Elston 
Chicago, III. 60630 
O RUSH CATALOGUE 

Name 

Address 

City 
State Zip Code 
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PARTS! 
A Send For F9FF 

CORNELL'S 
New Color 

Catalog 
48 Pgs. New Items 

TUBES! 
36 çQer tube 

per r 3 tube ORDER FREE 
IF NOT SHIPPED 

IN LOTS OF 100 IN 24 HOURS' 

4219 E UNIVERSITY AVE. SAN DIEGO, CALIF. 92105 
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WRITE 
NOW FOR McGEE'S 

BIG SPEAKER CATALOG 
1001 BARGAINS IN 

SPEAKERS- PARTS -TUBES -HIGH FIDELITY 
COMPONENTS -RECORD CHANGERS - 

Tape Recorders -Kits -Everything in Electronics 
1901 McGee Street, Kansas City, Missouri 64108 

r 
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MAIL EARLY 
IN THE DAY/ 

Z /PCODE NaAV8US 
BELONG 
IN ALL ADDRESSES 

YOOn OSTN 

-!1111, .' n nnnnnrn nrnunr 

'lease include an address label , 
o insure prompt service when - 
wer you write us about your IN 
subscription. 

nail to: Elementary Electronics 
iubscrlber Service, 229 Park 
venue South, New York, New 

'ork 10003, Dept. 3 -4/72 

; hange of address: If you 
ire going to move, please let us 
snow 4 to 6 weeks in advance 
)f your moving. Place your mag 
izine label here, print your new 
address below. If you have a 

question about your subscrip. 
lion, place your magazine label II 
sere and attach this form to I 
lour correspondence. 

to subscribe, mail this form 

ATTACH 

LABEL 

HERE 

I 
I 

I 
u 

111 

I 
I I 
I 
I 

with your payment and check: N 
1 Renew my present subscrip- +r` 

lion. ID New subscription. 

subscription rates: 1 Year $3.95 

2 Years $7.95 3 Years $11.95 
Rates in all 50 States & Canada 

Enclosed is $ 

lame (please print) 

address 

L 
:ity state 

16 

zip code 

DX central 
reporting 

A world of SWL info! 

By Don Jensen 

THE PIRATES have landed. The brand of 
buccaneers I'm talking about are those mini - 

watt, unlicensed and thoroughly illegal broad- 
casting stations that have cropped up all 
around the country. 

Show me any metropolitan area and I'll show 
you a pirate haven for a handful or more of 
these illicit broadcasters. Sure, the FCC catches 
most of them eventually, but by that time, 
new ones have cropped up to take their places. 

A lot of them are operated by high school 
and college -age guys just because this, "Gee, 
gang, I'm a deejay too" bit is fun. Others 
apparently are more serious attempts to slap 
the establishment that controls radio broad- 
casting in the U.S. 

They've flourished largely because of the 
availability of reasonably priced equipment 
which can be used to broadcast, often with 
few modifications, and because of the relatively 
high level of electronic know -how among 
students today. 

Most of these pirate stations are low powered 
and their potential audiences, willing or un- 
willing, are few because of limited transmitting 
ranges. But a few manage to get out hundreds 
of miles. And so, for a while at least, they 
exist, pumping out their own brand of broad- 
casting, sophomoric or sophisticated, on the 
medium -wave AM band. 

Perhaps more interesting to the SWL, how- 
ever, are the relative handful of illegal short- 
wave pirates. 

The first of these to attract much attention 
was WBBH, which broadcast for several months 
back in 1967 on 4,970 kHz. The station 
claimed on the air to be operated by students 
of the Courtland School of Music in New 
Brunswick, N.J., and broadcast classical music 
"for the discriminating shortwave listener." 

Boldly, the pirate operation announced its 
address, a post office box, asked for reception 
reports and promised a QSL card to those 
writing in. 

The station was heard for several hundred 
miles up and down the Atlantic coast, and 
true to its word, it answered listeners reports 
with a printed QSL card bearing the WBBH 
call. (Continued on page 22) 
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READER 
SERVICE PAGE 

The Editor of ELEMENTARY ELEC- 

TRONICS offers readers an easy way to get 

additional information about products and 

services advertised in this issue. Also, if you 

would like more information about. any new 

product mentioned in our column "Hey, 

Look Me Over," it's yours for the asking. 

Just follow the instructions below and the 

material you requested will be sent to you 

promptly and at no cost. 

The coupon below is designed for your conven- 

ience, Just circle the numbers that appear next to 

the advertisement or editorial mention that inter- 

ests you. Then, carefully print your name and ad- 

dress on the coupon. Cut out the coupon and mail 

to ELEMENTARY ELECTRONICS, Box 886, Ansonia 

Station, New York N Y 10023. Do it today! 

MARCH /APRIL 1972 Void after September 30, 1972 

ELEMENTARY ELECTRONICS 
Box 886, Ansonia 

Please arrange to have 
literature whose num- 
bers I have circled at 
right sent to me as 
soon as possible. I un- 
derstand that this is a 

free service offered by 
the magazine. 

Name (Print Clearly) 

Address 

City 

Station, New York NY 10023 

1 2 3 4 5 6 7 8 9 10 

11 12 13 14 15 16 17 18 19 20 

21 22 23 24 25 26 27 28 29 30 

31 32 33 34 35 36 37 38 39 40 

41 42 43 44 45 46 47 48 49 50 

51 52 53 54 55 56 57 58 59 60 

State Zip Code 
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DISCOVER THE EASE AND EXCITEMENT 

OF TRAINING AT HOME THE NRI WAY 
New Achievement Kit - Custom 
Training Kits -"Bite Size" Texts 

Only NRI offers you this pioneering method of simpll 
fied "3 Dimensional" home -study training in Electron- 
ics, TV /Radio and Broadcasting /Communications. It's 
a remarkable teaching idea unlike anything you have 

ever encountered, the result of more than half a cen- 
tury of simplifying, organizing and dramatizing learn- 
ing-at-home techniques. If you are an ambitious man 
-regardless of your education -you can effectively 
learn the Electronics field of your choice the NRI way. 

NRI has simplified Electronics by producing "bite 
size" lesson texts averaging only 40 pages each. Dozens 
of illustrations open wide a picture window through 
which you.11 see and understand practical uses of Elec- 

tronics. You start out with NRI's exclusive Achievement 
Kit, containing everything you need to get started fast. 
(Illustrated at right.) 

NRI has organized Electronics training to take you 

step -by -step from the first stages into more intriguing 
areas. Once you know the fundamentals thoroughly, it's 
easy to grasp more advanced theory and techniques. 
You move with confidence and enthusiasm into a new 

adventure filled with the excitement of discovery. 
NRI has dramatized Electronics through the careful 

development of special training equipment that is 

programmed into your training systematically ... be- 

ginning with your first group of lessons. Things you 
read about come alive in your hands as you build, ex- 

periment, purposely cause "problems" in circuits - 
and solve them. You learn to use test equipment, to 
build radios and TV sets, transmitter, or computer 
circuits. It's the priceless "third dimension" in NRI 

training ... practical experience. 

More than 50 years of leadership 

in Electronics Training 

Career? Part -Time Earnings? 
1. TELEVISION -RADIO SERVICING - 
Learn to fix all TV sets, including Color. 
Includes your choice of NRI Color Kit or 
19" black -white TV Kit. Also covers 
radios, stereo hi -fi, etc. Profitable field 
spare or full -time. 

2. INDUSTRIAL -MILITARY ELECTRON- 
ICS - Basics to computers. Starts with 
fundamentals, covers servos, telem- 
etry, multiplexing, phase circuitry, other 
subjects. 

3. COMPLETE COMMUNICATIONS* - 
Operation, service, maintenance of AM, 
FM and TV broadcasting stations. Also 
covers marine, aviation, mobile radio, 
facsimile, radar, microwave. 

4. FCC LICENSE* - Prepares you for 
1st Class FCC License exams. Begin 
with fundamentals, advance to required 
subjects in equipment and procedures. 

MARCH -APRIL, 1972 

YOU GET MORE FOR 

YOUR MONEY FROM NRI 

Mail postage -free card now for your free NRI catalog. 
Then, compare. You'll find -as have thousands of others 
-NRI training can't be beat. Read about the new 
Achievement Kit sent the day you enroll; about "bite- 
size," texts and custom designed training equipment. 
See why NRI gives you more value. Whatever your reason 
for wanting more knowledge of Electronics, NRI has an 

instruction plan for you. Choose from major programs in 

TV /Radio Servicing, Industrial Electronics and Complete 
Communications. Or select from 
special courses to meet specific 
needs. Check the course of inter- 
est to you on postage -free card 
and mail today for free NRI cata- 
log. Nosalesman will call. NATIONAL 

RADIO INSTITUTE, Electronics Div., 
Washington. D.C. 20016. 

Available Under 

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

Hobby? Choose From 12 Training Plans 
5. MATH FOR ELECTRONICS - Brief 
course for engineers, technicians seek- 
ing quick review of essential math: 
basic arithmetic, short-cut formulas, 
digital systems, etc. 

6. BASIC ELECTRONICS - For anyone 
wanting a basic understanding of Radio - 

TV Electronics terminology and compo- 
nents, and a better understanding of 
the field. 

7. ELECTRONICS FOR AUTOMATION - 
Not for beginners. Covers process con- 
trol. ultrasonics, telemetering and re- 
mote control, electromechanical meas- 
urements, other subjects. 

8. AVIATION COMMUNICATIONS* - 
Prepares you to install, maintain, serv- 
ice aircraft in- flight and landing sys- 
tems. Earn your FCC License with 
Radar Endorsement. 

9. MARINE COMMUNICATIONS* - 
Covers electronic equipment used on 
commercial ships, pleasure boats. Pre- 
pares for FCC License with Radar 
Endorsement. 
10. MOBILE COMMUNICATIONS* - 
Learn to install, maintain mobile trans- 
mitters and receivers. Prepares for FCC 
License exams. 

11. ELECTRICAL APPLIANCE REPAIR - 
Learn to repair all appliances, including 
air conditioning, refrigeration, small gas 
engines. Leads to profitable part or full - 
time business. 

12. ELECTRONICS FOR PRINTERS - 
Operation and maintenance of Elec- 
tronic equipment used in graphic arts 
industry. From basics to computer cir- 
cuits. Approved by major manufacturers. 

*You must pass your FCC License 
exams (any Communications course) or NRI 
refunds in full the tuition you have paid. 
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(Continued from page 16) 

Then the FCC stepped in. Direction finders 
pinpointed the transmitting spot and a knock 
on a door interrupted a classical concert. 
WBBH's two young operators got a stern official 
warning letter and they promptly retired from 
broadcasting. (They got off lightly. Two young 
men from Yonkers recently were hauled into 
federal court to answer charges of illegal 
broadcasting.) 

One of the most curious pirate tales involves 
WJMS, also called, believe it or not, The Voice 
of the Purple Pumpkin. It appeared on various 
spots on the shortwave dial, but most recently 
in the 41 -meter band, since around 1965. 

Though federal officials are somewhat re- 
luctant to discuss their pirate nabbing activities, 
it is believed that the FCC located the original 
operator and warned him of the penalties for 
illicit broadcasting. 

But still the Purple Pumpkin's broadcasts 
continued sporadically over the years. Since 
the station received some publicity in various 
radio magazines, it may well be that the more 
recent incarnations have been the work of 
other persons who merely glommed onto the 
catchy, well -known name. At any rate, it seems 
that WJMS always has broadcast from the 
Chesapeake Bay area. 

Only last October; DXer Steven Martin of 
Upper Marlboro, Md., caught the Purple Pump- 
kin's act on 7,150 kHz one Saturday afternoon. 

As Steve tells it, the unknown, but obviously 
youthful announcer was waxing enthusiastic 
about EE's sister publication, COMMUNICATIONS 
WORLD, but had some putdown words for one 
of our competitors. 

And to scotch any rumors in advance, no, 
we don't advertise on pirate stations! 

About the same time, but some 35kHz down 
the dial, here at DX Central we tuned another 
pirate shortwaver, this one calling itself WRVU, 
Radio Voice of the Underground. 

Programming was typical of many of the 
unlicensed operations, plenty of rock music, 
wacky antics such as a kazoo playing contest 
and requests for reports. WRVU announced 
the address of its "QSL manager," who ap- 
parently lives in a small, upstate Illinois town. 
But unlike its predecessor, WBBH, the Radio 
Voice of the Underground failed to reply to a 
letter sent to the announced address. 

DX Central, by the way, neither condones 
nor condemns these illegal broadcasting ac- 
tivities. Generally their operators know they're 
playing with fire and the FCC knows its job 
in tracking them down. But while they're 
around, however briefly, SW DXers will be 
tuning for these mysterious shortwave voices. 

Tiptopper. By the time you read this, hope- 
fully, Radio Nederland's new shortwave relay 
station on the island of Madagascar in the 

Indian Ocean will be on the air. For many 
SWBC listeners, the new station will put an 
additional country -the Malagasy Republic - 
in their logbooks. 

Planning for the facility, which will relay 
programs produced in Holland to Africa, South 
Asia, Australia and Indonesia, began in 1967, 
with the official go -ahead given the following 
year. 

According to Radio Nederland's H. Van 
Gelder, the relay consists of twin digital con- 
trolled 300 kilowatt Phillips shortwave trans- 
mitters, which can be coupled to pump out a 
mighty 600 kw. The signal is fed into the 
antenna system; there are 13 self -supporting 
antennas, some as tall as 330 feet, to choose 
from. 

The relay station, staffed by nine Europeans 
and 25 Malagasy personnel, is located just six 
miles northeast of Malagasy's capital, 
Tananarive. The transmitter site itself is a few 
miles north of that. Programs are received via 
point -to -point link with the Netherlands, simi- 
lar to a system used by Radio Netherlands' 
other relay facility on Bonaire in the West 
Indies. 

Initially, broadcasts will be aired between 
1230 and 2130 GMT, but the full operation is 
not expected until April when final antenna 
adjustments have been completed. 

Some tentative frequencies have been an- 
nounced in the 11, 15, 17 and 21 MHz areas. 
They may be changed, however, as tests 
progress. Besides, considering the power you 
shouldn't have much difficulty in finding the 
station and the hunt can be half the fun of 
logging a new one. (Continued on page 95) 
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Practical Handyman's Gigantic 

'99,500 
for budget -wise men and women who want to save 

extra $$$$ with exciting"DO-IT-YOURSELF"home projects! 

Mail Claim Check Coupon below to get your share of Practical Handyman's 
$99,500 Giveaway! Yes, if you want to cut costly home repair bills, increase the beauty and 

value of your home -YOU HAVE HIT THE JACKPOT! During the next few months 
35,000 copies of Volume One of the PRACTICAL HANDYMAN'S ENCYCLOPEDIA (a whopping 
$99,500 value) will be given away to readers of this publication and other home handymen 

and their wives ABSOLUTELY FREE! 

MAIL the CLAIM CHECK COUPON 
for your share of GIGANTIC $99,500 
GIVEAWAY! Yes, take FREE every- 

thing you want to know about every money- 
saving home handyman project! 

SEND FOR YOUR FREE VOLUME 
...with more than 200 giant VA" x 101/4" 
pages, filled to overflowing with more than 
400 "how to" pictures and projects! 

SEND FOR YOUR FREE VOLUME 
...packed with interesting "do -it- yourself" 
projects such as Built -In- Closets and Drawers 
-Auto Tune -Ups -Air Conditioning of Home 
and Car -TV Adjustments -Motor Repairing - 
Attic Ventilation- Aluminum Projects -Gar- 
den Accessories -and many, many more. 

SEND FOR YOUR FREE VOLUME 
...find such "money -in- your -pocket" projects 
as: Appliance Repairs -TV Antennas -Emer- 
gency Car Repairs-Spray Painting- Burglar 
Alarms- Additional Bedrooms- Boosting Gas 
Mileage -and many, many more! 

Add an extra bedroom virtu- ' ally for cost of materials 
a alone. Save up to $1.000. 

SEND FOR YOUR FREE VOLUME 
..discover the pleasure and sense of accom 

plishment in such projects as: Home Vents 
lation - House Framing - Window Framing - Skylights - Barbecues - Weatherproofing - 
and many, many more! 

THOUSANDS OF DOLLARS WORTH 
OF EXPERT ADVICE 

There is no obligation! We give you this valu- 
able FREE VOLUME so that you may see - 
at our expense-just how valuable the PRAC- 
TICAL HANDYMAN'S ENCYCLOPEDIA 
can be for you and every member of your 
family! 22 Superb Volumes! 4,056 fact -filled 
pages. Over 7,250 Show -How Pictures! Over 
1,000,000 Instructive Words! Hundreds of Ex- 
pert Contributors- Thousands of Pleasure - 
Giving Ideas and Projects! Alphabetically Ar- 
ranged! Complete Cross - Reference Index! 

NOW YOU CAN SAVE SS$$ BY 
DOING IT YOURSELF! 

Think of it! You can SAVE $325 on a cedar 
closet -SAVE over $1.000 by building your 
own garage -SAVE up to $100 by covering 
your backyard patio yourself -SAVE $50 by 
installing acoustical tile on playroom ceiling - 
SAVE $60 by paneling a room yourself - 
SAVE up to $2.000 by constructing your own 
vacation cabin! 

18 ENCYCLOPEDIAS IN ONE 
HANDYMAN'S LIBRARY 

Here's an Encyclopedia that thoroughly cov- 
ers just about EVERY kind of Home Repair 
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IDEABuild 

this outdoor grill! Enjoy 
' 1.001 other money -saving 
a projects! 

will come in two shipments ...all ON AP- 
PROVAL. Within 7 days' FREE EXAMI- 
NATION you may decide whether to keep 
the shipment or not -you may decide to re- 
turn it and owe nothing, or you may remit the 
low price of just $3A9 per volume plus a few 
cents for shipping -for only one book each 
month. You may buy as few volumes as you 
wish, even none at all if you so choose, and 
no volumes will be sent after your cancella- 
tion is received. 

IDEA 
How to plan home work- 
shop, buy. care tor, and use 

a Hand and Power Tools. 

and Improvement, including: Carpentry, 
Plumbing, Electrical Wiring- Appliance Re- 
pair, Masonry and Cement Work, Painting. 
Flooring. Upholstery, Roofing. AND IT IS... 

... ALSO AN ENCYCLOPEDIA OF GAR- 
DENING with hundreds of pages on Home 
Landscaping, Making a Perfect Lawn, Flower 
Raising, Roses, Cold Frames, Garden Furni- 
ture, Arbors. Walks! 

...ALSO AN ENCYCLOPEDIA OF FUR- 
NITURE MAKING, including hundreds of 
handsome Chairs, Closets, Sofas, Beds. Desks. 
Tables -for Living Room, Bedroom, Nursery. 
Playroom, Den, Library. Patio -for every 
room in your house or apartment! 

.,.ALSO A HI -Fl. STEREO, AND Tr 
ENCYCLOPEDIA, including Assembling 
Systems, Equipment Improvement, Tape Re- 
corders, Picture -Tube Installations. Trouble - 

Shooting and Repairs! 
...ALSO A TOYS -AND -GIFTS ENCY- 

CLOPEDIA, with complete illustrated in- 
structions for Swings, Happy Clown Slide. 
Circus Wagon, Teen -Age Hi -Fi, etc. 

...ALSO A CAR OWNERS ENCYCLO- 
PEDIA, covering Engines, Brakes, Fuel, Igni- 
tion and Cooling Systems. Trouble- Shooting. 
Emergency Repairs. Building a Midget Auto. 
a Hot -Rod, a Go-Cart! 

ALSO A WORKSHOP ENCYCLO- 
PEDIA. covering all types of Power Tools. 
Hand Tools, Work Benches, Building and 
Equipping Workshops! PLUS...12 others! 

FOOLPROOF STEP -BY -STEP 
DIRECTIONS THAT CAN'T FAIL: 

Here is a partial list of the foremost experts 
who created the "Can't-go-wrong" projects: 
Bernard Gladstone. Home Improvement Edi- 
tor, New York Tines; Walter Fischman. 
"how -to" writer, New York News and Popu- 
lar Science; Robert Hertzberg, famed elec- 
tronics expert; Art Margolis, who conducts 
TV Repair Department of Popular Science; 
Fred Russell, dean of car experts -and hun- 
dreds of others! 

CLAIM YOUR SHARE OF $99,500 
GIVEAWAY -GIANT VOLUME ONE 

FREE -YOU; RISK NOTHING! 
Mail the CLAIM CHECK COUPON below 
today! Volume One of the PRACTICAL 
HANDYMAN'S ENCYCLOPEDIA will be 
sent absolutely FREE! You do not have to 
subscribe to anything in order to get this book. 

But you may if you wish, o on to accumu- 
late further volumes of this Encyclopedia. 

Each big, new volume will come to you 
ENTIRELY ON APPROVAL for 7 days' 
FREE EXAMINATION. 

Volumes 2, 3 and 4 will come to you about 
one a month. After that, remaining volumes 

MAIL CLAIM CHECK 
COUPON BELOW '1'O 
CLAIM YOUR SHARE 

OF S99,500 GIVEAWAY! 

CLAIM CIIE17i 
$99,500 Giveaway 
Handyman's Encyclopedia 
Science & Mechanics Co. 

229 Park Avenue South 
New York, N.Y. 10003 

1YES! Here is my Claim 
Check coupon, Please rush 
me my share of your big 

$99,500.00 GIVEAWAY - my 
big, exciting, colorful Volume 
One of THE PRACTICAL 
HANDYMAN'S ENCYCLOPE- 
DIA to be mine forever EN- 
TIRELY FREE, without charge 
of any kind, and additional vol- 
lumes on your FREE -TRIAL 
shipment plan (as outlined 
above) at the low price of 
$3,49 each plus shipping. 

If I am not delighted I may 
return my shipment within 7 
days and owe nothing for it. 
may STOP AT ANY TIME, and 
you will send me no more vol- 
umes after receiving my order 
to STOP. 
Name 

13-986N 

Address 

City 

State Zip Code 
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SPECIAL HALF -PRICE 
OFFER TO 

ELEMENTARY ELECTRONICS 

ONE FULL YEAR ONLY $1.98 
(Regular Subscription Price $3.95) 

NOW YOU CAN 
LEARN MORE ABOUT 

ELECTRONICS THIS 

EASY WAY AND SAVE 50% 

EVERY ISSUE of ELEMENTARY ELECTRONICS brings you 
easy-to- follow aids for better understanding of theory 
and applications of electricity and electronics...in 
word and picture with diagrams that are easy to follow 
...a source of up-to-the-minute information for every- 
one interested in electronics who wants to increase 
his knowledge...followed every issue by thousands of 
CBers, Hams, SWLs, Experimenters. 
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SAVE 

50% 

MAIL THE COUPON below today and you can 
save 50% off the regular subscription price 
...you pay only $1.98 for six great issues... 
and you're sure you won't miss a single infor. 
mation -packed issue ... because the mailman 
will bring your copy to your door just as soon 
as each issue is off the press. 

So hurry, don't delay Fill out and mail the 
coupon below. 

ELEMENTARY ELECTRONICS, Dept. 639 

229 Park Ave. So., N.Y., N.Y. 10003 

Yes, enter my subscription to EE ... saving me 50% 

off the regular price, for: 

1 yr -$1.98 
(I save $1.98) 

2 yrs. -$3.98 
(I save $3.98) 

0 3 yrs. -$5.98 
(I save $5.98) 

11111,1 

Name 

Address 

City State__ 

Bad Image 
Why is it that 1 receive several local radio 

stations on other than their assigned fre- 
quencies with my 200 kHz to 30 mHz Brand 
"X" receiver? One operating on 1580 kHz, 
for example, can be heard at about 670 kHz 
and at other frequencies. I am told this is 
spurious radiation. Is this true? 

-E.V., Jackson Miss. 

It is unlikely that spurious radiation is the 
cause if more than one station can be heard 
at two or more frequencies. It is more likely 
due to inadequate "image" rejection in your 
receiver. If your receiver has a 455 -kHz IF 
amplifier, the local oscillator is tuned to 1125 
kHz when the tuning dial is set to 670 kHz. 
It is the 1590 -kHz signal getting through to the 
mixer, beating with the 1125 -kHz local oscil- 
lator signal, that causes a 455 -kHz IF signal 
to be produced, just the same as when the 
dial is set to 1580 kHz and your local oscil- 
lator operates at 2045 kHz to produce a 455 - 
kHz IF signal, except that the received signal 
is weaker. 

Since you are experiencing this with several 
stations, a signal, fixed tuned wave trap at the 
antenna won't do. Try shortening your anten- 
na in order to reduce pick -up of the strong 
broadcast signals. Your set has an antenna 
trimmer which you should be able to attenuate 
the unwanted image signal and accentuate 
signals at the frequency to which the dial is 
tuned. 

Would You Believe -220th Harmonic 
I can't hear the local FM weather station 

on 162.55 MHz because my local station 

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

Hank Scott, Workshop Editor 
ELEMENTARY ELECTRONICS 

229 Park Avenue South 
New York NY 10003 
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WVLN, 740 on the dial, rides right in block- 
ing the weather forecast. 

-W.A.S., Olney IL 
Your trouble may be one of location. I 

don't believe the 219th or 200th harmonic 
of WVLN will jam your FM hi -band re- 
ceiver unless you are very close to the station's 
antenna. The Midland unit you are using, is 
a good one. Why not pull up stakes and test 
the rig at another site to prove to yourself 
the trouble is your location and not the rig. 

Bags of Wind 
Every now and then I come across a strange 

station on around 20.5 MHz and on about 
13.5 MHz. The station monotonously plays a 
long interval signal which resembles bag- 
pipes. At first I thought the station could have 
been an international broadcaster, but after 
playing the quick, cut -short music for almost 
2 hours straight, I ant convinced it could be 
some utility station. Could you help me? 

-D.M.B., Eastchester NY 
Clearly, it is a utility station, not an inter- 

national broadcaster. But, frankly, I don't know 
its identity or location. My best guess is that 
it is an overseas telephone station, probably 
commercial and the "bagpipes" is a "marker" 

signal used to keep the circuit open when 
there's no traffic. If you asked about a similar 
type signal played on a horn, I'd say Paris. 
But "bagpipes" is a new one for me. I've 
caught something similar at times with weird 
collections of electronic tones, but I can't 
identify that either. 

With some specific times mentioned I might 
at least speculated on the general area of the 
world, based on propagational factors. If any- 
one can help, please write. 

Making Waves 
Why do radio signals travel farther over 

water than land? 
-M.K., Washington DC 

If the world were a polished metal sphere 
and the air a perfect insulator, then a signal 
leaving an antenna would travel close to 
the surface of the sphere all the way around 
the surface with almost no loss of power. A 
radio signal traveling over water sees a low 
resistance surface. This resistance is much low- 
er than the solid surface of earth. Hence, 
the signal will go farther over water than 
land. Land surface offers a high resistance and 
limits the distance a radio wave can travel 

(Continued on page 85) 

EVERYTHING NEW FOR '72! 
B -A's ALL NEW 276 PAGE 

RADIO, TV & 

ELECTRONICS 

CATALOG 

OUR 
46TH 
YEAR 

B , Your Buying Guide for 
\ Everything in Electronics 

7 Stereo, Hi -Fi, TV's, i I Radios, Tape Recorders, 
"- CB, Kits, Tools, Books, 
u ; and Electronic Parts. 

ORDERS ro... 
DASD MEOWS 

IV A0000100 
lUOSSAS 

PONE OW H,-66,°ß 

MAIL LETTER TO: 

WRITE FOR 
IT TODAY! 

burstein -applebee co. 
3199 Mercier 

Kansas City, Mo. 64111 
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newscan 
Electronics in the News! 

IT'S HOW YOU LOOK AT IT! 
In its efforts to remove hazards from a pa- 

tient's hospital room, Sylvania has come up with 
its new REFLECTA -VISION hospital entertainment 
system designed to eliminate cross- wiring on 
floors and across doorways, or attaching TV 
sets to hospital beds. The system, which at- 
taches to a wall behind hospital beds, provides a 
reverse image picture which is viewed by the 
patient via a safety mirror suspended on a light- 
weight retractable arm. For ambulatory patients, 
the system contains a switch which converts the 
picture for normal TV viewing. The rear -wall 
mounted REFLECTA- VISION system is out of the 
way and provides flexibility for the patient, as 
well as doctors and nurses. A remote pillow 
speaker, containing all TV controls and a nurse 
call button, allows the patient maximum 
convenience. 

Many hospitals were constructed before the 
advent of TV. Therefore, no provisions were 
made for installation of antenna, distribution 

The Reflecta- Vision system, which attaches 
to the wall behind hospital beds, provides 
a reverse image picture which is viewed by 

the patient via a safety mirror suspended 
on a lightweight retractable arm. 

cables, and related wiring. As a result, over the 
years various systems have evolved which either 
required long cords, or in the case of TV's 
mounted directly on or over the bed, wiring 
strung along the bed frame or on swinging 

' arms over the patient's head. Each system con- 
tained potential hazards. The Reflecta- Vision 
system can be installed, serviced, and main- 
tained without cost to hospitals by Sylvania's 
Hospital Service Division, with a percentage of 
the revenue derived from patient rentals re- 
turned to participating hospitals monthly. 

WHAT A RING IT WILL MAKE 
Precious jewel lovers throughout the world 

marvel at the new world's record for growing 
what is believed to be the largest single crystal 
of synthetic sapphire in the world. Weighing - 
in at 28,000 carats (12 -' /s pounds), the op- 

Sapphire weighing 28,000 carats is believed 
to be the largest such crystal ever manu- 
factured. 

tical- quality sapphire crystal is as clear as glass. 
The crystal's maximum diameter is 3 -1h inches 
and has a useable length of 8 inches. 

Manufactured at San Diego, Calif. by Union 
Carbide, the large crystal will be used for pre- 
cision optical components after being fabricated 
with diamond saws and diamond polishing tech- 
niques. Sapphire is widely used in military re- 
search and industrial applications. 

Sapphire, the single crystal form of aluminum 
oxide, melts at 3722 degrees F. A special elec- 
trically- heated furnace is required to melt the 
aluminum oxide raw material contained in a 

(Continued on page 97) 
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61. Kit builder? Like wired prod- 
ucts? EICO's 1972 catalog takes 

-r care of both breeds of buyers at 
prices you will like. 
62. Want some groovey PC boards 
plus parts for communication proj- 
ects? Then get a hold of Interna- 
tional Crystal's complete catalog. 
63. Now available from ED/ (Elec- 
tronic Distributors, Inc.): a catalog 
containing hundreds of electronic 
bargains. 
64. A pamphlet from Electra details 
the 6 models of the Bearcat Ill, a 
scanning monitor receiver. 
65. Dynascan's new B &K catalog 
features test equipment for indus- 
trial labs, schools, and TV servicing. 
66. Before you build from scratch, 
check the Fair Radio Sales latest 
catalog for surplus gear. 
67. Hallicrafters' literature features 
new SR -400A, "Cyclone Ill ", 550 
watts P.E.P., SSB /CW, 5 band 
transceiver for OM or YL amateur 
68. Want a deluxe CB base sta- 
tion? Then get the specs on Tram's 
super CB rigs. 
69. Get the scoop on Versa - 
Tronics' Versa -Tenna with instant 
magnetic mounting. 
70. Prepare for tomorrow by study- 
ing at home with Technical Training 
International. Get the facts on how 
to step up in your job. 
71. Pep -up your CB rig's perform- 
ance with Turner's new M +3 mobile 
microphone. 
72. A fully illustrated brochure from 
Midland gives readers a look at 
their new, complete line of radio 
monitoring receivers and CB trans- 
ceivers. 
73. The MONitor antennas -keys 
to superior reception -are available 
from Antenna Specialists in, their 
catalog. 

LITERATURE 
LIBRARY 

74. Get all the facts on Progressive 
Edu -Kits Home Radio Course. Build 
20 radios and electronic circuits; 
parts, tools, and instructions in- 
cluded. 
75. Olson's catalog is a multi-col- 
ored newspaper that's packed with 
more bargains than a phone book 
has names. 
76. Custom Alarms reveals how in- 
expensive professional alarms can 
really be. Install one yourself. Cir- 
cle 76 for exclusive catalog. 
77. You can do all kinds of jobs with 
Xcelite's new 19 -piece midget re- 
versible ratchet offset screwdriver 
set and 5-piece pocket kit. 
78. Troubleshooting without test 
gear? Get with it -let Accurate In- 
strument clue you in on some great 
buys for your test bench. 
79. Keep up -to -date on latest elec- 
tronics bargains with Burstein -Ap- 
plebee's '72 catalog and supple- 
ments. 
80. Two leaflets by R. L. Drake Co. 
are available. One is on their SPR- 
4 communications receiver; the 
other on the SW -4A international 
short wave broadcast receiver. 
81. Edmund Scientific's new cata- 
log contains over 4000 products that 
embrace many sciences and fields. 
82. Pick Cornell Electronic's 10th 
anni. catalog and discover yester- 
day prices. Tubes go for 36C and 
33C. Plus many other goodies! 
83. Allied Radio Shack's 1972 Elec- 
tronic Equipment Catalog features 
all-new 4- channel quadraphonic 
stereo equipment. The 92 -pages in- 
clude exclusive audio equipment. 
84. It's just off the press- Lafay- 
ette's all -new 1972 illustrated cata- 
log packed with CB gear, hi-fi 
components, test equipment, tools, 
ham rigs, and more. 
85. Mosley Electronics, Inc. is in- 
troducing 78 CB Mobile Antenna 
Systems. They are described and 
illustrated in a 9 -page, 2 -color bro- 
chure. 

86. RCA Experimenter's Kits for 
hobbyists, hams, technicians and 
students are the answer for suc- 
cessful and enjoyable projects. 

87. You can become an electrical 
engineer only if you take the first 
step. Let ICS send you their free 
illustrated catalog describing 17 
special programs. 

88. Radio monitoring enthusiasts, 
"You're in on the action" with Peter- 
sen monitors. Send for catalog hav- 
ing full descriptions of VHF and 
UHF models. 

89. Avanti's catalog describes and 
illustrates their complete line -mo- 
bile base CB antennas many others. 

90. A new free catalog is available 
from McGee Radio. It contains elec- 
tronic products bargains. 

91. B &F Enterprises has an inter- 
esting catalog you'd enjoy scan- 
ning. Goodies Ilke geiger counters, 
logic cards, kits, lenses, etc. pack 
it. Get a copy! 

92. Heath's new 1972 full -color cata- 
log is a shopper's dream- chock- 
full of gadgets and goodies every- 
one would want to own. 

93. E. F. Johnson's 1972 line of CB 
transceivers and CB accessory 
equipment is featured in a new all - 
line brochure. Send for your free 
copy today. 

94. If you want courses in assem- 
bling your own TV kits, National 
Schools has 10 from which to 
choose. There is a plan for GIs. 

95. Free 1972 Catalog describes 
100s of Howard W. Sams books for 
the hobbyist and technician. In- 
cludes books on projects, basic 
electronics and many related sub- 
jects. 
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or 

not CB 
by Jack Schmidt 
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"Oh, that! It has something to do 
with antenna height...." "No, Dear, I didn't damage the radio." 

J 

"Quit complaining, there's plenty 
of room in the back seat!" "Single sideband!" 

" - 

`l, "4 r V Y'i 

"Okay, I'll bring home the pizza, 
but don't call me on this freq again. 

"No, it's not a ring toss game. 
It's an easy -to- assemble CB antenna!" 
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MusicMusicMusic 
Try Our SCA Adaptor On for Size, Sound, and Cost 

by Charles Green, W6FFQ 

WHAT does a corner supermarket, a friendly dentist's office or 
your local hash -house have in common? 

Remember when you switched from AM to FM to duck an 
ack -ack barrage of commercials that drove you up the wall -only 
to find you were followed! 

Well, here's a project -solution for hobbyists that has this 
common denominator: "music without commercials." The same 
quiet background music found in offices and shopping centers 
can be yours, for private non commercial use, with our Music - 
Music -Music SCA adapter. 

Phase Locked Loop (PLL) SCA multiplex adapters have become 
widely accepted in the last year or so. But those of you with PPL 

(Turn page) 



gAcg SCA ADAPTER 

experience know that distortion can be a 
problem. The loop seems to loose its "lock" 
on a subcarrier with heavy modulation. No 
such problem with our unit. The simple 
amplifier- discriminator approach keeps dis- 
tortion and cost down. 

An SCA background music program is 
usually a carefully chosen mixture of 
popular tunes and older semi -classical 
favorites. It is transmitted around the 
clock by FM broadcast stations in many 
cities in the USA. But you can't hear this 
background music with your standard FM 
receiver because the background music is 
transmitted via a 67 kHz subcarrier 
piggy -back on the normal FM program. 

The background music is transmitted 
under an FCC Subsidiary Communications 
Authorization, or SCA for short. This SCA 
background music is used by subscribers 
who pay a fee to the music service enter- 
prises that supply special SCA receivers. 
But you can listen in to an SCA broadcast 
-as long as you do not use it in a public 
place for the entertainment of others. 

You can experiment with SCA reception 
by building our simplified SCA adapter 
unit. It can be used with an FM tuner that 
has a detector MPX (multiplex) output. 
The SCA adapter unit connects between the 
MPX output and the input of your audio 
amplifier. 

Our SCA adapter uses an insulated -gate 

SEC 

CONNECT 
HERE 

DE- EMPHASIS 
/NETWORK FM 

TUNER 
AUDIO 
OUTPUT 

TO SCA 
ADAPTER 

-JI 

67 kHz TUNE 

DETECTOR 
BALANCE 

FROM 
TUNER 
MPX 
JACK 

TO AUDIO AMPLIFIER 

Only two TV- replacement type inductors 
and a standard 2.5 mH RF choke are used 

with a MOSFET and some R 'n C components 

field effect transistor and two matched 
germanium diodes in a no- frill, simplified, 
rf amplifier and FM detector circuit. 
Perf -board construction is used for easy 
building and the components are housed 
in a compact Radio Shack P -Box. An 
external 9 -volt battery or DC power supply 
is required to operate the SCA adapter unit. 

How -it- Works. The 67 kHz frequency- 
modulated subcarrier (from the FM tuner 
multiplex output) is fed into J1 and tuned 
by Ll -C2. Ql amplifies the 67 kHz signal, 
which is then coupled from the capacitive 
divider of C5-C6 to the series tuned circuit 
of L2 -C9. Dl and D2 detect the 67 kHz 
signal as follows. 

At center frequency (zero frequency 
deviation), the detected signal voltages 
across. L2 -C9 are equal and opposite in 
polarity. Therefore, the resultant detected 
output is zero. As the modulated signal 

SEC 

CONNECT 
HERE 

COAX 

TO SCA 
ADAPTER 
JI 

FM 
TUNER 
AUDIO 
OUTPUT 

DE- EMPHASIS 
NETWORK 

SIMPLIFIED RATIO DETECTOR SIMPLIFIED DISCRIMINATOR 
Tuners, receivers without MPX output jack provision require simple modification 
shown above. Important point to remember is- connect a MPX adapter before de- 

emphasis network. Typically, it is an RC circuit whose time constant (TC -RC) is 

around 75 usec. (A 75,000 -ohm resistor with a 0.001 .JF capacitor equals 75 usec.) 
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frequency deviates to a higher frequency, 
the reactance of C9 decreases (lowering 
the D2 detected voltage) and the reactance 
of L2 increases (increasing the Dl detected 
voltage). As the modulated signal frequency 
deviates to a lower frequency, the L2 and 
C9 reactances change in the opposite di- 
rection. Therefore, there is a resultant 
detected output voltage across R6 -R7 that 
is fed to a low pass filter (R5-C10) that 
connects to 12 and the external audio 
amplifier. 

Construction. The SCA Adapter is built 
in a 35 /8 -in. wide x 11/2-in. high x 4% -in. 
long plastic box. But any other type of 
plastic or metal box can be used as long as 
the components are placed in the same 
relative position as in our model. Follow 
our component layout photo on the next 
page for best results. 

The components are mounted with push - 
in clips on one side of a 41 /4 -in. x 31/4 -in. 
section of perf- board; J1, J2 and J3 are 
mounted on the box sides. Best way to 
start construction is to cut the perf -board 

- -.-i_'-<+É4-- . ^+h 

to size and drill corner mounting holes. 
Layout and mount the components as 

shown in the photo. Ll and L2 are in- 
stalled with short lengths of bus wire 
connected to push -in clips near the perf- 
board ends. Position Li and L2 as close 
as possible to the board to minimize move- 
ment. Do not remove the shorting wire 
around the leads of Q1 until all board 
wiring is completed. Wire the remaining 
components, keeping the leads as short 
and direct as possible. We wired our unit 
with No. 22 bus wire and used insulated 
tubing as necessary to prevent shorts. 
Mount J1 and J2 on front of the plastic 
box, and mount 13 at the rear of the box. 
Connect leads to J1, 12, and J3, and then 
mount the perf -board in the box with 
3/4-in. spacers. Complete wiring and then 
remove the shorting wire from Ql. 

Applying Screwdriver Drift. Connect a 
9 -volt battery or a DC power supply to 
J3, and connect a signal generator to J1. 
Adjust the signal generator controls for a 

67 kHz unmodulated output. Connect a 

JI 
TAP 

TUNER 

g 

01 
3N 128 

d 

sub 

R4 
10K 

3 

TAP C3 R3 
2 .05uFT 10012 

I" "3 
FRONT 

VIEW ( +) 9v ( -) 
J3 

10uF I12V 
= s 

RFC 
2.5 
mH 

C6 
5000 

pF L 

I000pF 

C5 
5000pF 

OOOpF 

1 I 

d - sub 
BOTTOM 

VIEW 

C9 
470pF D2 

MICA' 

PARTS LIST FOR SCA ADAPTER 

Cl, C7, C8, C10 -1000 pF, 12 -volt ceramic disc 
capacitor 

C2 -300 pF, 12 -volt ceramic disc capacitor 
C3, C4 -.05 uF, 12 -volt ceramic disc capacitor 
CS, C6 -5000 pF, 12 -volt ceramic disc capacitor 
C9 -470 pF, mica capacitor 
C11 -.1 uF, 12 -volt ceramic disc 
CT2 -10 uF, 12 -volt, electrolytic capacitor 
Dl, D2- Matched germanium diodes (Sylvania 

ECG -110 or equiv., similar to IN541 or IN542 
or Motorola HEP -134) 

J1, J2 -Phono jacks 
J3 -Dual, screw type terminal strip 
L1 -12 to 40 nth, tapped adjustable inductance 

(J. W. Miller 9016) 

R5 CII J2 

47K O.luF AMP 

18ÓK 
CIO 

R7 
180K 

L2 -4 to 30 mH, adjustable inductance (J. W. 
Miller 6315) 

01-3N128 insulated gate field effect transistor 
(RCA) 

R1, R5- 47,000 -ohms, 1/2-watt resistor, 10% 
R2- 330 -ohms,' -watt resistor, 10% 
R3- 100 -ohms, 1/2-watt resistor, 10% 
R4- 10,000 -ohms, 1/2-watt resistor, 10% 
R6, R7- 180,000 -ohms, '1/2-watt resistor, 10% 
RFC -2.5 mH, rf choke (J. W. Miller 6302) 

Misc. -Perf -board and push -in clips, plastic box 
3%W x 1Y2H x 4%L -in. (Radio Shack P -Box, 
270 -105), 34-in spacers, 9 -volt battery. 
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SCA ADAPTER 

VTVM (set to a low DC volts range) 
probe to the junction of R6 -R7 and D1- 
D2 cathodes. Connect the VTVM common 
lead to the J3 (+) lead (common ground). 

Adjust Ll for maximum DC voltage 
indication, and -then connect the VTVM 
probe to the junction of R5-C10 and C 1 l. 
Adjust L2 for a zero center (0- voltage) 
VTVM indication. Disconnect the VTVM 
and signal generator from the adapter. 

Make Tuner Connection. If your FM tuner 
does not have a multiplex output jack, but 
does have a wideband ratio or discriminator 
detector, connect the SCA adapter unit 
ahead of the FM tuner de -emphasis net- 
work. See the typical simplified detector 
circuit schematics for connection details. 

Connect J1 to your FM tuner {MPX 
output) with coaxial cable (RG -58 or 
equiv.) , and connect J2 to your audio 
amplifier. Tune the FM receiver until you 
hear an FM station broadcasting an SCA 
program. Since your signal generator 
67 kHz may not be as accurate as the FM 

station 67 kHz subcarrier, the adapter L 1 

may require peaking for maximum output, 
and L2 may require readjustment for best 
sound quality. This adjustment may be 
done by ear, or by connecting a VTVM 
to the adapter and repeating the alignment 
procedure using the FM subcarrier in place 
of the signal generator. 

For best reception, a good quality low - 
drift FM tuner and a good antenna are 
necessary. The adapter will work best with 
strong local broadcasts. Careful tuning is 
necessary for good reception. The higher 
audio frequencies are not transmitted on 
the narrow 67 kHz subcarrier, so adjust the 
treble control on your audio amplifier for 
minimum background noise. 

A moderate audio output permits this 
adapter to be used with the AUX, TUNER 
or TAPE inputs of your amplifier. If you 
have an unused magnetic phono input with 
a separate level control, try connecting your 
unit to it. The RIAA equalization provides 
a softer background sound by cutting the 
high and boosting the bass. You will have 
to adjust the level control though, since the 
adaptor output can overload this type of 
input. 

J3 RFC D2 

* .° 

* * 
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ELECTROflICI 
BATTLE! 
THE HAILITORM 
That bolt in the blue may blow your fuse 
and a lemon -size hailstone can kill you too! 

by Webb Garrison 

EARTH'S turbulent atmosphere is plagued with 
many different kinds of destructive storms. Some 

of the more familiar types are tornadoes, hurricanes, 
blizzards, typhoons, and hailstorms. 

Atmospheric scientists of the 70's are giving 
hailstorms more attention than any of the others. 
Research has been under way for several years. 
Now all -out war on hailstorms has been declared in 



HAILSTORMS 

the U.S., Canada, the Soviet Union, France. 
Italy, and even in tropical Kenya. 

Why the sudden interest in hailstorms? 
Stepped -up activity makes the scientific 

assault seem sudden: actually, for centuries 
men have dreamed of escaping the on- 
slaughts of this atmospheric foe. Tradition 
says that wandering tribesmen of the near - 
east shot arrows at hailstorms more than 
three thousand years ago. Late in the fif- 
teenth century Leonardo da Vinci consid- 
ered using artillery to shoot down hail- 
storms, but never got around to putting the 
idea to test. 

Using sophisticated electronic equipment 
and employing silver iodide or a similar 
substance as a weapon, hail fighters are now 
taking the bite out of some potentially de- 
structive storms. 

This is only a beginning. In order to 
make real progress, we must know a great 
deal more about hail: how it is formed, and 
why. Better understanding of still- unknown 
basic forces is the goal of current probes by 
the Joint Hail Research Project. This co- 
operative hail season program is pulled to- 
gether each summer by the Environmental 
Science Services Administration (ESSA), 
Colorado State University (CSU), and the 
National Center for Atmospheric Research 
(NCAR) . All three organizations participate 
on an equal basis. 

lt Takes all Kinds 
of Hail to Make 

a Storm 

A research assistant separates recently collected 
hailstones in a mobile "cold room" built into a trailer. 

34 

Would you believe . . . a 
collection of hailstones? 
You're absolutely right. It 
does sound like a yarn 
from the pages of Jules 
Verne or H. G. Wells. But 
it's a sober fact of science 
rather than a tale from sci- 
ence- fiction: Dr. and Mrs. 
Charles A. Knight have a 

huge collection of hail- 
stones. They keep 'em in 

cold storage, of course. 
With the collaboration of 
professionals and ama- 
teurs throughout the na- 
tion they have gathered 
more than 500 especially 
interesting specimens. 

How in the world does 
anyone go about assem- 
bling such a collection? 
The Knights collect their 
hailstones in a variety of 
ways. They usually begin 
when they hear a report on 
the radio or television 
about a severe hailstorm. 
As soon as possible, they 
telephone persons in towns 
where the storm struck. 
Often they talk to the sher- 
iff or the justice of the 
peace and ask him to get 
some of the hailstones 
that fell in his area into a 

freezer as soon as possi- 
ble. 

Specimens secured in 
this fashion are supple- 
mented by others secured 
through professional chan- 
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Directed from the Greeley, Colorado, ra- 
dar facilities of NCAR, this year's research 
is centering on probing hailstorms with ra- 
dar, aircraft, and dropsondes with the hope 
of learning more about the structure and 
behavior of storms. 

This much is certain: a hailstorm involves 
unbelievably complex and large -scale reac- 
tions within an atmospheric cell. 

General outlines of the cell and its be- 
havior are fairly clear. Precise details are 
fuzzy. 

Where Hail Comes From. Thunderheads, 
or cumulonimbus clouds that may reach ten 
miles above our planet's surface, are the 
chief source of hail. But two apparently 
identical thunderheads may produce quite 
different effects. One discharges rain, while 

the other buffets the earth with hail. 
Specialists are at loss to account for the 

difference. About the best that can be said 
is that "the essential factor for hail forma- 
tion is a critical combination of updraft 
velocity and temperature within the storm." 

Dr. Helmut K. Weickmann of ESSA com- 
pares the behavior of a hailstorm with that 
of a runaway locomotive. Updrafts produce 
condensation, which releases heat, which 
strengthens the updrafts, which produces 
more condensation ... in a cycle that be- 
comes increasingly rapid. 

Individual cells develop, drop their de- 
structive pellets, then wane away. Mean- 
while other cells are forming. Complex 
feedback effects create a build -up, or chain 
reaction. Throughout the life of a hailstorm 

nets. Lots of meteorolo- 
gists in the U. S. know of 
the Knights' special inter- 
est. Occasionally one of 
them happens to be in an 
area where a storm drops 
big quantities of hail. 
When that happens he 
tries to get specimens and 

Cross Section of a hailstone. 

Hailstone with five fingers. 

keep them in good condi- 
tion. 

Most hailstones will re- 
main intact for a day or 
two in an ordinary cooler 
chest chilled with dry ice. 

As a husband -and -wife 
scientific team, Charles 
and Nancy Knight regard 
the hailstone collection of 
which they're custodians 
as intensely interesting. 
Photographed under polar- 
ized light, a cross- section 
of a hailstone is shown to 
be almost unbelievably in- 
tricate. According to the 
34- year -old ice scientist, 
"We have yet to learn why 
one thunderstorm will pro- 
duce hail and another 
seemingly identical noth- 
ing but rain." 

All hailstones -even the 
most pudgy ones -are be- 
lieved to tumble to some 
extent. Fresh layers of wa- 
ter gathered during this 
process quickly freeze. 
Tumbling seems to dimin- 
ish as stones become in- 
creasingly oblate. Some 
big ones apparently fall 
most of the time with their 
short, or minor, axes ver- 
tical. Air seems to force 
spongy ice on the up- 
stream face of the stone 
toward its sides; there it 
hardens, and the differ- 
ence between breadth and 
height increases. 

If the precise forces 
that operate to give partic- 
ular hailstones their char- 
acteristic shapes are still 
largely unknown, the elec- 
trical forces involved in 
formation of hail are be- 
ginning to be understood. 

Sparks actually appear, 
as raindrops with relative- 
ly high charges converge. 
Great numbers of micro - 
discharges plus charge 
transfers below the spark- 
ing mode probably con- 
tribute to development of 
high electrostatic fields in 
thunderstorms. Some such 
thunderstorms -but not 
all of them -yield hail. 
Seen in cross -section, 
many hailstones have 
rings almost as distinct as 
those of a tree trunk. 

Some layers of ice may 
be crystal -clear, while oth- 
ers are so full of air bub- 
bles that they are opaque. 
Variations in electrical en- 
vironment during growth 
periods may contribute tó 
this state of affairs. 

Regardless of electrical, 
thermal, and other forces 
that enter into their forma- 
tion, there's no debate on 
one matter. A real whop- 
per of a hailstorm -not 
one of your run -of- the -mill 
pellet producers -is never 
forgotten by a person 
caught in it. 
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total energy involved greatly exceeds that 
of our biggest atomic bombs. 

Uneven heating of the atmosphere cre- 
ates convection currents powered by ther- 
mal energy. A column of rising air is often 
measured in cubic miles rather than cubic 
yards; it may be two or three miles in diam- 
eter and eight or ten miles high. 

Water carried upward by such a column 
begins to condense. As more and more va- 
por gathers to form cloud droplets, great 
quantities of energy are released. This energy 
leads to acceleration of updrafts in the 
central "chimney." 

When this cyclical process has been in 
operation for a time, the updraft may be 
so violent that air pulled into the atmos- 
pheric "cell" involves millions of tons per 
minute. 

Especially on muggy days, the amount of 
water transported by this system is stagger- 

ing. An atmospheric scientist has estimated 
that a medium -size hailstorm -not one of 
your truly big ones -draws to itself a vol- 
ume of water equivalent to half or two - 
thirds the flow over Niagara Falls. 

The Electronics of lt. Electrical processes 
within the vast cell are beginning to be 
understood. 

Each droplet is charged. When two drops 
with sufficient charge difference converge, 
sparks appear between them. Sparks have 
been observed even in the case of drops as 
small as 8 x 10-a cm radius. Great numbers 
of microdischarges, says NCAR program 
scientist J. Doyne Sartor, can have signifi- 
cant effects on both growth of high electro- 
static fields and separation of charge in 
thunderstorms. 

Positive and negative charges are in con- 
tinuous process of separation. When the 
potential gradient becomes high enough to 
cause a large -scale discharge the stage is 
set for one of nature's grandest displays: 
lightning. 

With lightning blasting now at a nearby 

with Hail in the United States 
(1904 -1943) 

No matter where you live in the U.S. you will 
have seen a severe hailstorm at least once in your 
lifetime. And if your home town is under heavy 
shading in the above map, hailstorms will damage 
your property at least once in your lifetime. 

® 
Li 

l 

8 or more days 

4 -8 days 

2 -4 days 

Less than 2 days 
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cloud, again at the ground below, the hail- 
storm continues to gather momentum. Even- 
tually the point of no return is reached: the 
system has pulled into itself more water 
than it can hold. 

It's What at Top that Counts. By now, 
though, much or all of the water is five to 
ten miles above the earth. Energy from air- 
borne droplets is transferred to supercooled 
clouds when water undergoes a change of 
state -turning into ice. Such released energy 
accelerates the process of cloud -building. 

Whatever its size or shape when it 
reaches the ground, each hailstone starts as 
a small ice crystal. Transported upward and 
downward with the cell that produced them, 
crystals actually "grow." Onion -like layers - 
ten, twelve, occasionally as many as twenty - 
four -are added. Eventually the weight of 
the hailstone exceeds the ability of the up- 
draft to hold it up. When tens of thousands 
of stones reach this point within a short 
time, ice plummets from the sky in vast 
quantities. A hail volume of several million 
tons per hour is not unusual. 

Typical city dwellers regard hail as a petty 
annoyance. Actually, in the U.S. its annual 
toll is in the range of 200 to 300 million 
dollars. 

Tornadoes get more publicity, but do less 
damage to crops and property. 

Hail Everyone. In spite of the fact that the 
region roughly centered around the point 
where Colorado, Nebraska, and Wyoming 
join is famous as "Hail Alley," Americans 
have no monopoly on ice from the sky. 

Russia gets at least its share of damaging 
hail-maybe more than its share. The 
Kericho area of Kenya in East Africa ex- 
periences about 200 days per year with 

Members of a field crew drop dry ice in 
a "hail catcher" which is designed to 
collect and freeze falling hailstones. 
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thunderstorms -more than 85 percent of 
which produce hail at some time in their life 
cycles. Since tea is the chief crop and its 
leaves are fragile, economic impact of hail 
is enormous. Canada, Switzerland, France, 
Italy, and England are often pounded by 
stones of various sizes. 

About 99 per cent of all pellets have a di- 
ameter well under one inch when they reach 
the ground. Some are much bigger. 

During a storm at Potter, Nebraska, on 
July 6, 1928, one icy missile practically 
buried itself in the ground. Druggist J. J. 
Norcross dug it up, measured it at 17" in 
circumference. By the time he got it to his 

Hailstorm data is supplemented by the use 
of numbered dropsondes which are radio- 
sondes dropped by high -flying aircraft. 

scales, the hailstone still weighed 11/2 pounds 
-the biggest authentic find in the U.S. 

Much smaller stones -say, about the size 
of a lemon -can be lethal. There's just one 
recorded instance of death from hail in the 
U.S., but in other lands the toll has been 
much greater. 

Scripture is the authority for the fact that 
in an ancient battle more Canaanites were 
killed by hailstones than by swords of 
Israelites (Joshua 10:11). Even though 
Jehovah was credited with having thrown 
the hail, the account sounds like a patriotic 
yarn -until you check the actual scores from 
some more recent storms. 

Stones no bigger than the eggs of a hen 
killed six children in Romania in 1928. 
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HAILSTORMS 

Chunks of ice produced by a single storm 
killed nineteen natives of the Transvaal in 
1936. Half a century earlier, on April 30, 
1888, hail claimed the lives of 246 victims 
in Moradabad, India. So the next time you 
find yourself under a thunderhead, it might 
be a good idea to take cover. 

Radar Probes! Operators of early PPI 
radarscopes found it' difficult or impossible 
to distinguish between hail echos and echos 
from thundershowers in which only rain was 
present. Still, radar was helpful in paving 
the way toward elementary understanding 
of some aspects of hail formation. 

Years before radar was perfected= Gustav 
Mie proposed "the Mie theory." That was 
in 1908. It proved valid in a variety of 
situations where electromagnetic waves are 
scattered by spherical particles. In the peri- 
od just after World War II, electronic anal- 
ysis of back -scattering from dry and wet ice 
spheres at the University of Arizona showed 
the Mie theory to apply to hail. 

Dr. William Swinbank, who heads the 
National Hail Research Experiment group at 
NCAR, says that a hailstone of given size 
returns to the radar receiver about one -fifth 

of the power returned by a raindrop of the 
same size. 

As soon as the hailstone begins to melt, 
the scattered power increases rapidly. A 
hailstone covered by a thin layer of water is 
90 per cent as effective a back -scattering 
agent as a water drop of the same size. 

According to Dr. Swinbank, this factor 
makes it difficult to distinguish between a 
water drop and a hailstone of compara- 
able size by means of radar. 

As a result, under "ideal" conditions (a 
minimum of water on hailstones) radar re- 
mains a valuable but uncertain tool with 
which to probe for the presence of hail in 
the making. 

Successful "seeding" of hailstorms with 
silver iodide causes super -cooled water to 
crystallize and fall before pellets become 
destructively large. This technique, now be- 
ing used on a world -wide basis, has led to 
Russian claims of more than 70 per cent 
reduction in hail damage in the Caucasus. 
These reports haven't been authenticated by 
western observers. Even if they had, it 
wouldn't mean that hailstorms are licked. 

Ultimate triumph over this most devastat- 
ing foe of farmers and hot -house operators 
will come only by the route of greater 
knowledge concerning electrical and ther- 
mal processes. 

Dr. Guy Goyer of NCAR and George Fisher of CSU man the radar scope seeking hailstorm data. 
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We dare you to take the... 

as 
Prove to the Editor that you know and understand the Citizens Band 
Rules and Regulations and win a colorful CB IQ Genius Citation! 

O KAY, so you've been on the CB channels since 1958. You've 10 -4ed 
through six different base station rigs not to mention mobiles. Not once 
did the FCC ever send you a nasty note. Big deal! That still does not 
prove you know the FCC Rules and Regs, Part 95. 

How'd you like to test your knowledge and win a CB IQ QSL from 
e /e? Man, we use up a lot of the alphabet in the last sentence, but what 
it means is ELEMENTARY ELECTRONICS will send you a congratulatory 
QSL card indicating that you successfully passed our Citizens Band IQ 
examination. No gimmicks, no fees, nothing much to do except take 
the test and if you get 36 to 40 correct answers, let us know about it 
by sending a letter with your score, a self -addressed, stamped business - 
size envelope and the top of your friendly CB dealer. It's that simple! 
Address all replies to: The Great CB IQ Quiz, ELEMENTARY ELEC- 
TRONICS, 229 Park Avenue South, New York, New York 10003. 
Sorry, no self- addressed, stamped envelope, no QSL. Your letter must 
be postmarked on or before May 31, 1972. 

To take the test is simple. Just read the questions below and place a 
T or F in the adjacent boxes to indicate your answers -True or False. 
The answers to the quiz are on page 41. Numbers in brackets refer 
to the applicable section in Part 95, FCC Rules and Regulations. You 
should have a copy. If not, pick up an issue of the 1972 CB YEARBOOK 

J Lj J 
The Operator of this CB Station has taken the 

elementary Electronics 
CITIZENS BAND IQ QUIZ 

and is Officially Qualified to use the Title 

CB IQ GENIUS 
CB IO 

OFFICIALLY 

1972 
REGISTERED 

Julian S. Martin KMD4313 
Editor -in -Chief 

¡7 %,nfL(, n ,+n;I.. rf 171 
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® We Dare You to Take the CB IQ Quiz 

for $1.25 at your favorite newsstand or check with the FCC field 
office near you. They'll tell you how to get a copy of Part 95 for only 
$2.00. 

Scoring is by the honor system. We trust you! A score of 36 to 40 
correct answers makes you a CB genius. 30 to 35 means you're fit to 
continue operating your CB rig but some homework is required. Below 
30, yank the fuses from your rig and dig deep into Part 95 until you 
can pass this quiz. 

Good luck and begin the quiz now! 

O 1. Your Citizens Radio Service Class D 
station will be required to operate on 
authorized frequencies in the 26.96- 
27.26 MHz band. 

2. An alien may hold a Class D Citizens 
Radio Service station license. 
3. An individual must be 16 years of 

age or older to be eligible for a Class D 
radio license. 

4. You may hold only one Class D 
station license. 

5. You should mail your application 
for renewal of your Class D station 
license to the FCC in Washington, D.C. 

D 6. Your station license renewal appli- 
cation should be sent to the FCC at 
least 60 days prior to the license expi- 
ration date. 

7. Your FCC Class D station license 
will normally be issued for a period of 
5 years. 

O 8. If you want to add another trans- 
mitter (unit) to your network, thereby 
increasing the total number authorized 
by your license, you must first obtain 
FCC approval. 

9. The top of your Class D station 
antenna must not be higher than 20 feet 
above the manmade structure on which 
it is mounted. 

010. As used by the FCC, a "man -made 
structure" is any construction other than 
a tower, mast or pole. 

011. The Class D radio channels that you 
may use for non -emergency communica- 
tion with stations outside of your own 
network are Channels 10, 11, 12, 13, 14, 
15 and 23. 

012. You may use Channel 9 to render 
necessary assistance to a motorist. 

013. You are not permitted to use 
Channel 9 for marine emergency traffic. 

014. The Coast Guard has stated that it 
will not regularly monitor Channel 9. 

015. Channel 9 may be used to report 
fires, automobile collisions or tornadoes. 

016. You are not authorized to use tone 
signals on Class D radio channels. 

017. If the FCC notifies you that one of 
your Class D transmitters is not operating 
properly, you must have a person holding 
an FCC first or second class commercial 
radio -telephone operators license make 
any required tests of or adjustments to 
the faulty transmitter. 

018. You are permitted to contact another 
station for the purpose of requesting a 
confirmation (QSL) card. 

019. You are not permitted to contact 
another Class D station for the sole 
purpose of asking for a report on how 
your new microphone sounds. 

n20. The FCC specifically prohibits your 
using obscene, indecent or profane words, 
language or meaning while you are trans- 
mitting. 

021. You are permitted to charge a nom- 
inal fee for calls you make for others 
using your citizens radio station. 

022. As a licensee, you are permitted to 
use your mobile station to make a 
general call to any station in the area 
able to provide you with routing direc- 
tions or information concerning the 
availability of food and lodging. 

023. You are not permitted to whistle 
into your microphone to attract the 
attention of the operator of another 
station. 

024. If you use nationally or inter - 
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nationally recognized operating signals 
such as "10 -4" or "QSL ", in lieu of 
plain language, you must keep a list of 
such abbreviations and their meanings 
with your station records. 

025. You are permitted to use your Class 
D station to contact a "skip" station 700 
miles away if all you want is to obtain 
a signal report. 

026. The FCC imposes no limit on the 
time you may use your Class D station 
to furnish emergency communications 
involving safety of life or the immediate 
protection of property. 

027. Each user of a Citizens Radio Ser- 
vice unit is responsible to the FCC for 
its proper operation. 

028. You may allow your employees to 
operate units of your citizens radio 
station. 

029. You are permitted to install a unit 
of your Class D station on the premises 
of a telephone answering service to be. 
used to contact any units of your station. 

030. You are not permitted to be in con- 
tinuous contact with another Class D 
station for a period longer than 5 
minutes. 

031. If you complete your contact with 
a Class D station in 2 minutes, you are 
then free to contact another station on 
the frequency immediately thereafter for 
an additional 3 minutes before you begin 
your required 5 minute silent period. 

032. If you complete a 5 minute contact 
on Channel 11, you may switch im- 
mediately to Channel 13 and begin 
another 5 minute contact. 

033. If you have just completed your 5 

minute operating period and you receive 
a call from another Class D station, you 
are permitted to acknowledge the call 
and to request that the caller stand -by 
for the duration of your silent period. 

034. The call sign of a citizens radio 
station consists of three letters followed 
by four numbers. 

035. When you are making your final 
transmission of a series, you are not 
required to give the call sign of the 
station you have contacted. 

036. You may file your Citizens Radio 
Service license with your other important 
papers or you may carry it with you in 
your wallet, if you wish. 

037. A photocopy of your FCC station 
license need not be posted with each of 
your mobile units. 

038. You are required to maintain a cur- 
rent copy of Part 95, Citizens Radio 
Service, FCC Rules and Regulations, with 
your station records. 

039. You will not be permitted to operate 
your Class D mobile unit in states that 
border on Canada and Mexico. 

040. You may operate your Class D 
station by remote control, if you wish. 
(Turn page upside down for answers) 
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Beat the Machine and... 

A DRIVER'S LICENSE WIN 

11 EVER driven a car? Fear not, you can 
still get a license if the computer approves. 
That's really about all there is to it. In 
Tacoma, Washington, a computer has taken 
over the testing and licensing of drivers with 
the use of simulators and push- buttons. 

It is still a two -part test. But instead of 
a road test, you sit behind a simulator with 
all the necessary equipment and a motion 
picture screen (instead of a windshield). 
Filmed situations are flashed on the screen, 
and while you react the computer judges 

your performance. In many ways it's a bet- 
ter test of driver competence since it shows 
reactions to emergency situations, never 
previously tested -such as a child running 
out in a road. The written part consists of 
a multi -choice push- button test in which 
traffic situations are flashed on a screen 
with solutions listed below. The computer 
also rates these choices. But the irony in 
all this testing is that you can actually win 
a license if you've never driven a car, if 
you beat the machine! - Myrtle Gronk 



During the first part of the 
test, the applicant is seated 

behind a simulator and told 
to drive (right). As the 

test proceeds, one officer 
monitors her performance, while 

another, seated on a raised 
platform (below), controls what 

sort of traffic situations 
this woman will have to handle. 

Stage two of the test, the written 
part, is a multi- choice question - 
and- answer machine. It 
consists of a viewing screen 
showing motoring situations with 
a series of answers listed below. 
This closeup (below) shows a 
typical question presented to the 
applicant. All he must do is push 
the correct number button. 

Ca r 2 is approaching the ir>tt on. 1. 
A drive carefully through the in teraeci,; 
89 yield - car 2 has the right of way . make a complete atop before . any of the above 

The use of these push- button machines (right) 
allows one instructor to test ten people 

at the same time. Once a driver has 
gone through these two stages, he finally 

arrives at the only personal part of 
this driving test (left). At this stage, 

he must answer a few last questions. And 
if all goes well here, he wins his license. 

In 'ruction 



Diaper Snooper 
It's time for a change 

by James E. Lockridge 

IT'S POKER NIGHT. The boys are at your 
house. You've just drawn your fourth 

King and, while your wife is playing bridge 
at the neighbors, you put on your best pok- 
er face to get ready for the kill. 

Then the phone rings just as Junior 
starts screaming. The phone can wait, but 
what about Junior? If it's a wet diaper it can 
wait two or three minutes; Junior's done it 
before and besides, you can get him some- 
thing nice with what four Kings can draw. 
What'll it be, Junior, the phone or four 
Kings? 

Well, perhaps the problem would be sim- 
pler if Junior were equipped with a little gad- 
get we call a Diaper Snooper. It's a remote 
radio moisture alarm that's fun, useful, and 
easy to build. It senses moisture and pro- 
duces a tone on any FM radio tuned to its 
transmitting frequency. Or, if you want to 
indicate a remote occurance, a minor cir- 
cuitectonay turns the unit into a switch 
operated, remote radio alarm and reduces 
the already rock bottom cost of components. 
It is completely silent in operation and pro- 
duces no electrical hazards such as shock, 
sparks, or heat build up. No relay is used, 
which contributes to keeping size and cost 
to a minimun, and it uses a very inexpensive 
FM transmitting module. 

The Pink Pamper. Originally, this gadget 
was designed for use in baby's diapers. It's 
an excellent device for . alerting a parent 
to wet diapers as soon as possible to prevent 
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diaper rash. It would be useful in initial 
potty training, in training older children 
with bed wetting problems, or with geriatric 
patients. One major advantage of its use with 
children or sick people is that the alarm 
is actually heard over the radio in another 
room. 

The transmitter, limited in radiation to 
comply with FCC standards, will broadcast 
loud and clear about 300 feet. The more 
powerful the receiver, the longer the range 
and the louder the signal. By varying resis- 
tor RI slightly from unit to unit, a differ- 
ent identifying tone would tell which one 
of a multi -unit installation was transmitting. 
Try changing R1 in 20 per cent steps; an in- 
crease will lower the tone. 

Inside Story. The circuit is composed 
of four simple circuits working together. 
They are a DC amplifier, a UJT (unijunction 
transistor) relaxation oscillator, a voltage 
divider, and an FM transmitter module. A 
9 -volt battery was chosen because of its 
availability and compactness. The entire unit 
can easily be constructed in a space no 
larger than the battery, with the finished 
unit plus battery in a plastic box about the 
size of two batteries. 

The first simple circuit is the moisture 
detector -DC amplifier. The moisture detec- 
tor plate (WP1) is simply two conducting 
plates held close together, but not touching. 
You can buy the detector for a buck from 
a source noted in the Parts List or make one 
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BATTERY 
CLIP 

from a small (1 -in. x 3/4 -in.) 
piece of unused printed cir- 
cuit board. Simply etch, cut 
or file a 1/ 32 -in. groove down 
the middle of the plated side 
and connect a lead to each 
half. 

When wet, some current is 
passed across the insulation 
and is amplified by Q2 and 
Q3. Resistor R6 protects Q2 
and provides for better dif- 
ferentiation between wet and 
dry. When Q3 is forward 
biased by Q2, current is 
passed to two other simple 
circuits: the UJT relaxation 
oscillator and voltage divider. 
(The voltage divider provides 
the lower voltage required by 
the FM transmitter module.) 

The heart of the oscillator 
is QI, a unijunction transis- 
tor. An RC network consist- 
ing of R1 and Cl determines 
the audio frequency to be 
heard over the FM receiver. 
This frequency can be so low 
that separate, individual clicks 
are heard or it can be as high 
as you desire. Values given 
provide a pleasing "warning 
horn" tone. The output of 
this oscillator feeds through 
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CASE 

Junior, upper left, points to completed snooper 
before installation in plastic case, below. 
FM module is seen in lower left of circuit board. 

BATTERY 

CIRCUIT 
BOARD 

45 



DIAPER SNOOPER 

C2 to the audio input (mike input) of a 
small FM transmitter module. 

Low Cost FM. Let's go back to the front 
of the oscillator circuit now and pick up 
where the voltage divider circuit taps off. 
This circuit steps down the 9 -volt battery 
voltage to the 11/2 -volts required by the FM 
module. 

The FM wireless mike transmitter module 
is an amazing little gem available at the 
remarkably low price of $2.98. Its perfor- 
mance is commendable, even for transmit- 
ting music. In our application, fidelity isn't 
important, but the potential is there. The 
module is a small, thick black plastic pack- 
age with four wires protruding from one side. 
The wires are: the antenna (no connections 
here), the audio input (from the oscillator 
circuit), the power input (from the voltage 
divider circuit), and the common ground. 
The module transmits on an FM frequency 
around 95 MHz. but the frequency can be 
adjusted by changing the length of the short 
antenna wire or by placing a coin behind 

the module opposite the side the wires are 
on; instructions are included with the 
module. In use, consideration should be 
given to the fact that the capacitance of a 
thumb or hand on this side of the module 
will change the transmitting frequency 
slightly. 

The 9 -volt transistor radio battery lasts 
for many weeks if WP1 is wetted only 
occasionally. What leakage exists across Q3 
with WP1 dry doesn't appear to affect bat- 
tery life much. As battery life deteriorates 
after several weeks, simply turn the volume 
up on the receiver. 

The circuitectomy referred to earlier for 
converting the unit to a switch operated 
remote radio alarm simply requires the 
replacement of the DC amplifier portion of 
the circuit (R6, WP1, Q2, Q3) with a switch 
of your choice: mercury, push- button, any 
kind will do; it depends on your application, 
needs, and imagination. 

Catch 88 -108. A good example of a 
potential application for the modified cir- 
cuit would be a situation in which the writer 
found himself while stationed overseas. I 
was exasperated by the neighborhood hood - 

(Continued on page 102) 
111111111I I111111I I1II11II11111I III11111III1111I11111111111111111I I11111I111II1I III1111111I11111111II I111I11111111I11111I11111III1111I III11111I1111I111I III I1111I II I I1I111I111111I I111111I I II11II I11I1I III I1II111111II111111111I11111111I1111111111IIL 

R6 Vb 
10K 

BASE 1 

BASE 

2N2646 

WPI 

BASE I EMITTER 

BASE 2 

HEP -310 

COLLECTOR BASE 

EMITTER 
2N5223,HEP -724 

COLLECTOR 
BASE 

EMITTER 

GE -2,HEP -250 

02 
2N5223 

RI 
22K 

03 
GE-2 

~a +9V 

I 

OPTIONAL I 

CIRCUIT 
SWITCH 

- --0 -- -I 
R4 

6800 

R2 
IK 

ANTENNA 

AUDIO 
INPUT 

C2 
0.2uF 

PARTS LIST FOR DIAPER SNOOPER 

C1-0.1 uF, 12-VDC disc capacitor. 
C2-0.2 uF, 12-VDC disc capacitor. 
Zl-FM Wireless Microphone Transmitter Module 

(Lafayette Radio Cat. #19-55277, $2.98) 
WP1-Moisture detector plate, see text (Science 

Fair Electronics, 2615 W. Seventh St., Ft. 

Worth, Texas 76107, $1.00 each) 
Q1-Unijunction transistor, 2N2646, HEP-310 

or equiv. Misc.-Perforated board, wire, solder, small 
02-NPN transistor, 2N5223, HEP-724 or equiv. plastic box (2x2/exl-in.), etc. 
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R5 
505? 

POWER IN 

1 
GROUND 

Zí 

Q3 -PNP transisitor, GE -2, HEP -250 or equiv. 
R1- 22,000 -ohm, / -watt resistor, 10% 
R2- 1,000 -ohm, 1/2-watt resistor, 10% 
R3- 150 -ohm, 1/2 -watt resistor, 10% 
R4 -680 -ohm, 1/2 -watt resistor, 10% 
R5- 150 -ohm, 1/2 -watt resistor, 10% 
R6- 10,000 -ohm, / -watt resistor, 10% 
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TEAC AN -180 Noise Reduction System 
Your cassette recordings take on new fidelity with this Dolby B system 

HE CASSETTE has come of age. While its T age is nowhere near 21 (or even 18), 
like Topsy, "It just growed." Today cas- 
sette tape machines are used in telephone 
answering devices, auto stereo installations, 
by kids in school taking electronic notes, 
by kids on the beach taking in the sun; 
even computers record digital data on cas- 
settes. In the home, cassette recorders and 
playback units have taken a place in the 
stereo system as a quality sound -source. 

A modern cassette recorder is perfectly 
able to turn out recordings that sound as 
good as the best of records, and as good as 
a tape made on a $500 reel recorder. The 
only real difference in quality is the cas- 
sette's noise level -actually high frequency 

PLUG-IN AMPLIFIERS. 
OSCILLATORS AND POWER TRANSFORMER 
METER AMPS 

POWER SUPPLY 

This add -on Dolby B system is a high quality 
device designed for maximum flexibility and 
ease of operation. No time- consuming switch- 
ing from record to play here. It's automatic. 
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hiss; even on the best of cassette recorders 
the hiss is annoying. But all it takes to 
squash the hiss into the quiet background 
is a Dolby B amplifier such as the TEAC 
AN -180. Matter of fact, the AN -180 is so 
effective at squashing cassette hiss that you 
can actually dub from disc to cassette and 
not be able to tell which is which. Naturally, 
the AN -180 is just as effective with reel 
recorders, which start out with even less 
background hiss. 

Down With Hiss. For those of you un- 
familiar with the Dolby recording process, 
we'll take time out to explain. An engineer 
named Ray Dolby was searching for a way 
to make the master studio tape so quiet 
there would be no trace of hiss in the final 
record which is made from the master tape. 
Since the only way to reduce existing high 
frequency hiss was to increase the high 
frequency recording level, the logical so- 
lution was to employ high frequency pre - 
emphasis; then de- emphasis on playback 
would restore the original high frequency 
balance while simultaneously reducing the 
hiss level. Also, the same technique could 
be used to reduce amplifier hum and low 
frequency room rumble picked up by the 
microphones. 

Unfortunately, tape recording levels were 
already running at tape saturation, so 
boosting the highs and lows would only 
create more distortion. But Mr. Dolby added 
another thought to an idea tried many 
times, although unsuccessfully, by others. 
His logic was that at very high recording 
levels the hiss, hum and rumble are com- 
pletely masked; it is only on very low 
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recording levels that the program infor- 
mation gets down into the noise level. So 
Dolby simply invented a device that auto- 
matically pre -emphasizes the highs and lows 
at low recording levels, and de- emphasizes 
the same highs and lows to the original 
low levels during playback. 

The device that handles both highs and 
lows is called a Dolby A. It is very ex- 
pensive and used almost exclusively by 
recording studios. Since only hiss is the 
amateur tape enthusiasts problem, Dolby 
designed the relatively low cost Dolby B 
noise suppressor, which handles only the 
high frequency hiss. 

Inside Story. The Dolby B system, such 
as used in the TEAC AN -180, primarily 
consists of a differential control amplifier, 
a high -pass equalizer and a fixed reference 
level. The fixed reference is adjusted to 
equal the recorder's maximum recording 
level. An input signal that is at maximum 
level passes through the Dolby unequalized. 
As the recording level falls off the Dolby 
automatically cuts in high frequency boost; 
the lower the recording level the greater 
the boost that can be used. In effect, the 
pre- emphasis strives to bring all high 
frequency information up to the maximum 
recording level. 

On playback the signal is again compared 
to the reference level, and high frequencies 
are de- emphasized in exact proportion to 
the original pre -emphasis. The final result 
is a flat frequency response with the high 
frequency noise attentuated an average of 

TEAC AN-180 

NPUT LEVEL 
MICROPHONE LINE 

TAPE 
MONITOR 

RECORD MPX 
CALIBRATE FILTER 

MICROPHONE 
JACKS 

AN -180's controls provide full operator 
conveniences including both microphone 
and line input jacks. Two VU meters on 
AN -180 are used to monitor record levels. 

10 dB. For example, the Dolby B actually 
will improve a cassette's -50 dB high 
frequency noise level to -60 dB -and that's 
dead quiet. 

Unlike other noise suppression systems 
which somehow, somewhere also attenuate 
the low -level playback highs, the Dolby has 
no effect on the recorder's overall fre- 
quency response even when the full 10 dB 
of noise suppression is obtained. It makes 
no difference to the Dolby whether there is 

a high, medium or low recording level, the 
playback is always flat. 

An Ability to Perform. Unlike other add - 
on Dolbys which have some effect either 
on frequency response, distortion, or both, 
or maybe require manual switching from 
record to play, the TEAC AN -180 switches 
automatically and adds no sound coloration 
of its own. Also, the AN -180 works on 
both microphone and line level inputs, not 
line level alone. With the AN -180 you are 
not limited to recording only signals passing 
through the main amplifier; the AN -180 

(Continued on page 102) 
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Two graphs demonstrate 
Dolby operation in TEAC 
AN -180. Upper shows 
improvement with AN -180 
to overall noise level. 
Lower graph shows how 
max -level signals are 
passed without change. 
Low -level high -freq sigs 
are boosted. Equal but 
opposite equalization at 
playback provides an 
overall flat response. 
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KATH I'S CAROUSEL 
By Kathi Martin, KAI0614 

HI 

AGAIN! It's great to be able to bring 
you up -to -date on a subject close to 

CBers. I'm going to talk about a piece of 
gear whose operation depends on something 
close to the heart of every YL and XYL: 
talk power! But before you gals get to- 
gether and put up a picket line or some- 
thing, let me say that voices, whether spo- 
ken in breathy whispers or basso profundo 
blasts, are just not ideally suited for com- 
munications on our technically restricted 
CB channels. As a technician at our test 
lab with former experience in the broadcast 
industry told me, radio stations always use 
a type of peak limiting to increase their talk 
power. This, he pointed out, simply means 
that modulation of normally soft sounds 
can be greatly increased without fear of 
overmodulation from the peaks or loudest 
points present in your or my voice. 

Through the Noise Levels. The purpose of 
CB is communication- getting the message 
through! Any radiophone signal booming in 

at 20 dB over S9 is intelligible whether un- 
dermodulated, overmodulated, high pitched, 
low pitched, or whatever. But when signals 
get down into the noise levels the only thing 
that gets the message through is talk power 
-lots and lots of talk power. 

Technically, we don't need the deep bass 
voice of a smooth announcer to understand 
what he's saying. Sure, it might sound fan- 
tastic, but it wastes power that could be 
used elsewhere to improve intelligibility. In 
short, the frequency response can be elec- 
tronically tailored to improve communica- 
tions. 

Wouldn't it be great if peak limiting were 
available to CBers? Well, as you know by 
now, that's the subject of my report in this 
issue. 

One of the hottest talk power boosters 
we've yet come across is Turner's M +3 
Amplified Mobile Microphone. Fact is, 
whether you're a CB'er, Amateur or just a 
mobile P.A. (public address) operator, the 

OUTPUT 
LEVEL 
ADJUST 

BATTERY 
COMPARTMENT 

REAR COVER 
AND BATTERY 
HOLDER 

Turner put a peak limiter into this swell looking mobile mike, their M+3. 
49 
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Turner M +3 will really make your signal. 
Points to Ponder. The M +3 is more than 

just another microphone with a built in am- 
plifier or add -on booster. First of all, the 
M +3 contains a 4 -stage compression am- 
plifier built right into the case; even the 
battery is in the case. Next, the frequency 
response is tailored to the 300 to 3500 Hz 
maximum intelligence speech range. Third- 
ly, it contains its own built in volume con- 
trol, push -to -talk switching leads and auto- 
matic shut -off for long battery life. Finally, 

0- 

-IO - 

- 20 - 

-30 - 

-40 - 

TYPICAL 
MICROPHONE 
OUTPUT 

M +3 
COMPRESSED 
OUTPUT 

-50 -40 -30 -20 -10 0 
RELATIVE INPUT LEVEL (dB) 

Fig 1. M +3 output is lowered on loud sounds 
for more CB talk power. See how in text. 

and most important of all, the M + 3 is es- 
sentially distortion -free even through most of 
its compression range. Hang the M-I-3 on 
your rig and all you'll get is a big boost in 
talk power, with no screeches, whistles or 
gurgles. 

As shown in the photos, the M +3's case 
is jammed packed with electronic hard- 
ware, with all components mounted on a 
single printed circuit board. One side of the 
board contains the amplifier and micro- 
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CERAMIC 
MICROPHONE 

COMPRESSOR 
AMPLIFIER 

PUSH -TO -TALK 
SWITCH 

Rugged ceramic mike element and printed 
circuit board amplifier are inside M +3. 

phone. The flip side of the board contains 
the PTT switch, slider -type volume control 
and battery terminals. 

The PTT' switch provides the following 
functions: connection of microphone ampli- 
fier to equipment, application of battery 
power to M + 3 amplifier, and either relay 
or electronic PTT switching. 

The switching system can be easily user 
modified to provide either 2 -wire on -off 
(such as for relays), or one of two wires 
can be opened or shorted to ground for 
electronic switching (and this covers just 
about every possible relay and electronic 
switching arrangement). Notably clear in- 
structions are provided for the wiring con- 
nections. 

How It Works. When our technician fed 
a tone at standard voice levels from our 
special microphone coupler, the M +3's 
maximum output level was some 14 dB 
higher than the output of a so- called high - 
output standard microphone. 

The M +3's compression performance 
was very good as shown in Fig. 1. Note 
that our applied sound level is linear but 
the M +3's output is sharply limited (corn- 

(Continued on page 92) 
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Fig 2. There's no detectable distortion on this actual scope photo. At near max output, Fig 

3 right, only a sharp eye can catch a slight waver on upper peaks. 
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An amateur's dream machine - 
Hallicrafters SR -400A Cyclone Ill. 
Great new ham transceiver from 
Hallicrafters features 550 watts 
of SSB power and other dandy 
features like -good looks, ±3 kHz 
receiver incremental tuning, 
common or separate antennas. 
Circle No. 45 on page 17 or 103. 

HF /VHF/UHF coverage in one unit - 
Lafayette PF -300 FM monitor. 
Top -grade monitor receiver has 
adjustable selectivity control. 
Great for high -use areas, slices 
through adjacent channels. 3 FET's, 
2 IC's, dual power, crystal and 
tune on each band. For more info, 
Circle No. 11 on page 17 or 103. 

Many are heard with this one - 
Hustler Monitor -match, Model 5 -M. 
Use your regular cowl - 

mounted or new -style window 
auto antenna for complete 
HF /VHF /UHF plus AM/ FM broadcast 
coverage. Want more information? 
Circle No. 48 on page 17 or I03. 

--"41111" 11111.1111 

High -power wattmeter by 
Antenna Specialists -Model 257. 

It's a highly accurate in -line 
wattmeter. Measures transmitter 

power in 14 -30 MHz range. Switch 
selected ranges of 250 and 500 

watts are accurate to +5 %. 
Circle No. 46 on page 17 or 103. 

Shortwave listener budget bargain - 
Heathkit SW -717 receiver. 

For less than many a ready - 
made receiver, you can build a 

radio with MOSFET mixer, 0.55 to 
30 MHz coverage and more! 

Circle No. 18 on page 17 or 103. 

ommunications Gear J 
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Train on this 
315 sq. in. 

picture 
color TV 

and get the 
skills that 

mean a 
high -paying 

career! 

Solid -State the newest flevelonmeflt 

Count on NTS training to always 

leature the latest electronic equipment. 

Now included in two 
exciting NTS color TV courses, 
this set is the largest, most ad- 
vanced color television made. 
Guided by the NTS "Lab- Project 
Method" of combining profes- 
sional kits and easy -to- follow 
lessons, you build this color TV 

step by step - learning TV Serv- 
icing as you go! NTS has suc- 
cessfully trained thousands of 
men at home for rewarding 
careers as electronics techni- 
cians. Prepare for the great 
opportunity fields of TV -Radio 
Servicing, Computers, Communi- 
cations, and Automation. 

This solid -state color set 
contains: 45 transistors, 55 di- 
odes, 2 silicon controlled recti- 
fiers, and 4 advanced Integrated 
Circuits representing an addi- 
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tional 46 transistors and 21 di- 
odes. The first solid -state color 
TV this large - yours to keep! It 
features Automatic Fine Tuning; 
"Instant On "; an Ultra- Rectangu- 
lar Screen (25 in. diagonal meas- 
urement) that lets you see the 
complete transmitted image for 
the first time -a full 315 square 
inches; exclusive built -in Self 
Servicing features which elimi- 
nate the need to buy costly test 
equipment; exclusive design 
Solid -State VHF Tuner With an 

MOS Field Effect Transistor; 3- 
stage Solid -State IF; Automatic 
Chroma Control; Adjustable 
Noise Limiting and Gate Auto- 
matic Gain Control; High Resolu- 
tion Circuitry; Matrix Picture 
Tube; and a specially formulated 
Etched Face Plate that eliminates 
unwanted glare, and heightens 
contrast. Colors are more vivid, 

fresh tones more natural, and the 
picture is sharper than ever be- 
fore. By training on this unique 
color TV, you'll gain the most 
up -to -date skills possible in TV 
Servicing! 

Other valuable equipment you 
build and keep includes an AM 
SW Radio, Solid -State Radio, 
FET Volt- Ohmmeter, and Elec- 
tronic -Tube Tester. All included 
in your tuition. You learn trouble- 
shooting, hi -fi, multiplex sys- 
tems, stereo, and color TV 
servicing. Step right into a tech- 
nician's job at top pay or open a 

business of your own! For com- 
plete details on all NTS elec- 
tronics courses, mail the coupon 
today for the full -color NTS Cat- 
alog. No obligation. No salesman 
will call. 
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Build this set 
and learn 
solid -state 
circuitry- the 
electronics 
of today! 

in color TV 
NTS ELECTRONICS & 
COMPUTER TECHNOLOGY 

Build this exclusive NTS Compu- 
Trainer! Loaded with integrated cir- 
cuits, it shows you the how, what, 
and why of computers. Learn this 
exciting field faster, more thorough- 
ly. You also assemble and learn to 
operate an FET 
Volt- Ohmmeter' 
and5" 
wide band 
Oscillo- 
scope. 

NTS BLACK & WHITE 
TV AND RADIO SERVICING 

Learn all phases of television, radio, 
stereo, and hi -fi. You receive this 74 
sq. in. picture Solid -State B &W TV, 
Lo -Silho "Superhet" Radio, FET 
Volt- Ohmmeter, Solid -State Radio, 
Electronic Tube Checker, and Signal 
Generator. 
Start 
earning 
extra 
money 
even be- 
fore you 
complete 
the 
course! 
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comes to home training. 
NTS ELECTRONICS 
COMMUNICATIONS & F.C.C. 

Gain the security and prestige of 
owning an F.C.C. First Class Radio - 
Telephone License! Two compre- 
hensive NTS courses cover the big 
opportunity field of transmitting and 
receiving. You build 14 kits, includ- 
ing a 5 watt AM Transceiver, 6 
Transistor Pocket Radio, and FET 
Volt- Ohmmeter. 
Learn 2 -way 
radio, Citizens 
Band, micro- 
waves and 
radar. 

NTS INDUSTRIAL & 

AUTOMATION ELECTRONICS 

Automation is the future of industry 
and you can play an important part! 
Learn industrial controls by training 
on the NTS Electro -Lab - a com- 
plete workshop. You also build and 
operate this 5" wide band Oscillo- 
scope. And you 
perform experiments 
that involve 
regulating motor 
speeds, temperature, 
pressure, liquid A 
level, and much i ò 4 
more. 

3 

CIRCLE NO. 15 ON PAGE 17 OR 

Classroom Training 
at Los Angeles. You can take classroom 
training at Los Angeles in sunny South- 
ern California. NTS occupies a city block 
with over a million dollars In technical 
facilities. Check box in coupon. 

APPROVED FOR VETERANS 
Accredited Member: National Associ- 
ation of Trade & Technical Schools; 
National Home Study Council. 

NATIONAL SCHOOLS 
WORLO.W IDE TRAINING SINCE 190S 

4000 South Figueroa Street, Los Angeles, Calif. 90037 

103 

Please rush Free 
Color Catalog and 
Sample Lesson, plus 
information on course 
checked below. No 
obligation. No sales- l 
man will call. 
National Technical Schools 
4000 S. Figueroa St. 
Los Angeles, Calif. 90037 

I Master Course in Color TV Servicing 
I. I Color TV Servicing (For Advanced 

Technicians) 
r Master Course in B &W TV & Radio 

Servicing 
Master Course in Electronic 
Communication 

I 
Practical Radio Servicing 

I_; FCC License Course i Master Course in Electronics 
Technology 

¡ -1 Industrial and Automation Eleetronica 
I Computer Electronics 

Basic Electronics 
High School at Home Dept.222 -032 

Name Age 

Address 

Slydo Zip 
^'oá0.1. aut. atLos user'.,. 
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How about a word with us? 

HERTZ 
Heinrich Rudolf Hertz went to Munich to 

study engineering in 1877. Soon he decided 
that this was not his cup of tea, and switched 
to theoretical physics. 

Before he was thirty he had started pub- 
lishing papers that few physicists of the era 
understood. This brash boy, one of bis col- 
leagues said, didn't know enough to keep his 
mouth shut. 

Hertz ignored this rebuff -common enough 
in scientific circles -and plunged into a study 
of the kinetic energy of electricity in motion. 
He won a professorship at the Berlin Institute, 
where he was assistant to the great Helmholtz. 

Many bearded savants had tried to find ex- 
perimental proof of then -controversial "Max- 
well's Law" according to which every part of 
an electric circuit tends to move in such a 
direction as to enclose the maximum magnetic 
flux. At thirty Hertz supplied the proof. 

He barely missed discovery of x -rays, and 
died years before he could have made a success 
in the car rental business. But in the realm of 
electric waves he remains No. 1. For a period 
his name was attached to all waves in the 
RF band. Though this usage has been aban- 
doned, hertz remains the world -wide label for 
one cycle per second. Just to be sure he's 
never topped, admirers have successfully in- 
sisted that one trillion cycles per second be 
designated terahertz. 

Science has found no radiation even close to 
the terahertz level -but carbon monoxide 
molecules radiate at 115 billion hertz. Not a 
bad tribute to the memory of a man whose 
colleagues considered him a bit on the brash 
side. 

CELSIUS 
Swedish astronomer Anders Celsius was 

much longer coming into his own. He built and 
directed an observatory at Uppsala, was an 
early advocate of making the radical change to 
the Gregorian calendar, and even described a 
thermometer divided into one hundred units 
between the melting point of ice and the boil- 
ing point of water. 
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Because he had selected such a nice, round 
number (by comparison with the clumsy 
Fahrenheit scale) scientific workers insisted on 
dubbing his scale centigrade ( "divided into 
100 "). 

With the metric system gradually toppling 
all barriers as it moves toward global conquest, 
"centigrade" is in process of being ousted by 
Celsius. Officially adopted in 1948, the label 
still hasn't won general acceptance. In time it 
is all but certain to do so, however, since 
officials of the temperature section, Institute 
for Basic Standards, National Bureau of 
Standards, firmly insist that "the temperature 
unit `degree centrigrade' no longer exists. 

SEYFERT GALAXIES 
A group of galaxies characterized by com- 

pact and extremely bright nuclei bear the label 
Seyfert. 

Even astronomers couldn't have pulled such 
a name as that out of the blue; it looks very 
much like the surname of some discoverer - 
but whose? 

A thoroughly modern investigator, far re- 
moved from the world of Celsius and Hertz. 

Carl Seyfert identified the first of these 
unusual galaxies in 1943, and they were im- 
mediately tagged with his name. Early in 
1971, the radio source known to astronomers 
as Perseus #3C -84-a mere 200 million light 
years away -had the honor of being the first 
Seyfert galaxy to show up in the x -ray range 
of the spectrum. So it seems that the Seyferts 
will be rolling along for a long time to come. 

ALFVÉN WAVES 
Hannes Alfvén became immersed in such 

exotic fields as plasma physics, space physics, 
and astrophysics while still very young. 

He got the foolhardy idea that there might 
be some flaws in Maxwell's long -established 
and thoroughly- accepted theory of electromag- 
netism. According to it, electromagnetic waves 
can penetrate only a very short distance into a 
conductor. Ergo, given a perfect conductor 
there can be no penetration at all by EM 
radiation. 

Alfvén didn't buy this idea. He looked for 
and found what he called "hydromagnetic 
waves " -as a result of pondering the nature 
of sunspots. 

Many physicists were so sure Maxwell was 
right that they didn't bother to try to prove 
or disprove Alfvén's ideas. All this changed 
when Enrico Fermi heard a lecture on "hydro - 
magnetic waves." Endorsed by Fermi, the 
concept quickly won world acceptance and 
brought Hannés Alfvén a Nobel Prize in 1970 
-the first ever given to a space physicist. 

Belatedly, the physicists of the world revised 
their understanding of electromagnetic theory 
-and dropped "hydromagnetic wave" in favor 
of Alfvén wave. 
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Hour 
Master... 
A Super 
Timer 
Turn off to 
Electronics? 

by Steve Daniels 

How WOULD you like an electronic watch- 
dog for your CB equipment, Channel 9 

monitor or household appliances that will 
keep them turned on a specified length of 
time, then shut them off automatically? 
Could you use something to turn a TV or 
Stereo off at night after you've fallen 
asleep? What about an electric nap alarm 
to wake you from a snooze with music 
from your radio or Hi -Fi? 

Well, here's one answer. It's our elec- 
tronic Hour Master. Or should we say, 
Your Master! Hour Master is a wide range 
electronic timer and Diac -Triac full -wave 
speed control combined in one compact 
unit. It will handle literally any timing job 
from seconds to hours whether time -in or 
time -out is required. If you wish, you can 
even add a speed control by just adding 
one variable resistor to the circuit; the 
result is a flexibility applicable to dozens 
of jobs in home and shop. 

The Old Timers. Many electronic timers 
up to now have been limited in length of 
time delay because huge capacitors were 
required. Hour Master can easily provide 
delays of an hour or more with its average 
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HOUR MASTER 

sized 200 uF timing capacitor. The sche- 
matic shows how it's done. Diac D1 and 
Triac Q3 form a standard AC phase con- 
trol which can be turned off through the 
contacts of relay K1. For use as a speed 
control, R4, a 250,000 -ohm linear pot, is 
added as shown to points A and B. With 
mode switch S3 in the out position. you 
have a regular speed control. When battery 
switch S2 is closed, the timing circuit is 
armed. By pressing time -start switch S1, 
timing capacitor Cl is charged by the bat- 
tery; when Si is released, Cl slowly dis- 
charges through time -set pot R1 and 
source -follower Q1. 

Time -set potentiometer R 1 can be either 
5 or 10 megohms. Resistor Rx sets the low 
limit of the timer and may be selected to 

fit your needs. It was 100,000 -ohms in the 
author's model giving him a minimum time 
delay of 30 seconds. Capacitor Cl may 
also be changed in value to modify the 
delay time. With a 200 uF capacitor and 
a 10 megohm pot, the maximum delay is 

well over an hour and over a half -hour 
with a 5 megohm pot. 

Getting Busy. The author's model was 
housed in a 61/4 -in. x 33ús -in. x 17A3 -in. 
plastic case with an aluminum panel used 
as the top plate of the unit. You may 
want to start by drilling holes in the cover 
for switches, pot(s), and socket. Be sure 
to add an extra hole for potentiometer R4 
if you want the speed control feature. 

Go to work on the circuit board; you 
can use about a 2 -in. x 41/2 -in. piece of 
perforated phenolic board. Wiring is 

straight -forward, but keep the triac 
circuitry and the FET at opposite ends of 

(Continued on page 93) 
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PARTS LIST FOR HOUR MASTER 

B1 -9 -volt battery, Eveready 216 or equiv. 
C1 -1 to 1000 uF, 12 -VDC electrolytic capacitor 

(see text) 
C2 -0.05 uf, 600V disc capacitor 
C3-0.1 uF, 600V disc capacitor 
D1 -Diac, Motorola HEP -31 1 

Kl -Sensitive SPDT relay (Potter & Brumfield 
type 1M5 or equiv.) (see text) 

01-N- channel FET, Motorola HEP -801 
Q2 -NPN transistor, Motorola HEP -55 
Q3- Triac, RCA 40429 
Rx- 100,000 -ohm, 1/2 -watt resistor, 10% 

SI 

,BI 52 
if = 

9VDC ONON ÓFF- 

Rl -5 megohm to 10 megohm, linear taper po- 
tentiometer (see text) 

R2- 2,700 -ohm. 1/2-watt resistor, 10% 
R3- 120,000 -ohm, 'h -watt resistor, 10% (see 

text) 
S1 -SPDT pushbutton switch (Switchcraft 1002 

or equiv.) (time -start switch) 
S2 -SPST toggle switch (power switch) 
S3 -SPDT toggle switch (mode switch) 
5O1 -AC receptacle, chassis mount 
Misc.- Hardware, knobs, perforated board, flee 

clips, wire, solder, etc. 

MODE 
SWITCH 

OUT 

R4 

TIME START 
(PUSH 
BUTTON) al 

g 

CI 
200uF 

HEP -801 

(SEE 
TEXT) 

RX 
(SEE TEXT) 

CASE 

HEP -801 

e b c g 

T2 
(CASE) 

HEP-55 40429 

NOTE: 
TI REMOVE JUMPER 

BETWEEN A B B 
AND INSERT R4 
FOR SPEED 
CONTROL /LAMP 
DIMMER MODIFICATION. 

250K 

SOI 
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Interrupting the light from an ordinary 
bulb activates this alarm driver. Connect 
it to the Magnum alarm, and you've got 
a combination that will stun any burglar! 
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Operate a burglar alarm with the 

LIGHT 

SENSOR 
by Charles D. Rakes 

If it's protection you need, don't pay the 
mob! Take the money and build the Light 
Sensor, an unusual burglar alarm you can 
construct in a few hours and which will give 
protection for years to come. 

The Light Sensor is a solid- state, battery - 
operated, light- activated intrusion burglar 
alarm system that's different from other 
light -alarm systems in use today. As a start- 
er, there isn't an obvious light -beam that a 
burglar might notice and try to avoid. Nei- 
ther is a special light source required -any 
common 117 -vac lamp will do. And to top 
it off, the Light Sensor requires so little 
power that a single low -cost battery will 
operate it for months. 

How it works. Perhaps the best way to ex- 
plain the operation of the Light Sensor is to 
compare it to the human eye in a stationary 
position, looking at a light. All is fine as 
long as the light isn't interrupted, but let 
an object pass between the light source and 
the eye, and at that instant the light level 
reaching the eye is reduced, so the eye sig- 
nals the brain to sound an alarm. Add to 
the alarm as many as three more such eyes 
and you have a system that compares to 
four tireless guards that cannot sleep or be 
diverted in any way. 

Protection need not stop here. You can 
add as many closed- circuit protection 
switches as desired for both window and 
door protection, such as magnetic reed 
switches, pressure- sensitive switches, lead 
foil (used for glass- breakage detection), and 
any other suitable closed circuits, all of 
which must be wired in series and connected 
to one of the remote inputs, J1 through J4. 

Putting it together. Today's burglar alarms 
need not have that typical "plain -Jane 
square -box" look as did the alarms of yes- 
terday. You can go modern and build yours 

59 

{ 



LIGHT SENSOR 

in a LMB CO -3 cabinet to match 
the author's model. Since housing 
or circuit layout isn't critical you 
can, if you wish, build your alarm 
in any suitable inclosure and use 
perfboard for the circuit wiring. 

A printed- circuit board is avail- 
able, with or without components, 
from Krystal Kits. See the parts 
list for the details. 

If a printed- circuit board is used, 
just follow the component lay- 
out diagram, mount all parts on 
the board, and solder in place. Care should 
be taken when installing the semiconductors 
to insert the leads in the correct holes. 
Heat -sink each lead during soldering. 

Lock switch Si can be replaced by a lower 
cost switch, such as a standard toggle, hid- 
den in an out -of -sight location so that it will 

Construction details for a remote eye. 

Electrical tape can be used instead of 

shrink tubing to seal the end. 

SPAGHETTI METAL OR 
PAPER TUBE 

U 
t 

P -E 
CELL 

SHRINK -TUBING 

WIRE 
CABLE 

PHONO -PLUG 

The circuit layout isn't critical, 
so the components could be mounted 
on perfboard and put in any con- 
venient housing. Jack J6 is hidden 
by lock switch Si. 
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The remote pickup "eyes" can be built 
in a variety of ways, with the tube 

exposed as at left, or enclosed is a 
casing as shown at right. 

not be obvious to an intruder. 
Photocell Mounting. Remote pickup eyes 

PE1 -PE4 can be constructed in a variety of 
shapes to meet almost any specific require- 
ment. Constructing the eyes is easy -just 
glue the photocell in one end of a light - 
tight paper or metal tube of the desired 
length, bring out the leads through spa- 

MICRO- SWITCHES 

PHONO 
PLUG MAGNETIC REED SWITCHES 

r \ ® t2ZZ22 

OHO O-,O 

Doors and windows can also be protected 
with the Light Sensor by wiring normally 
closed switches in a closed circuit. 

J5 SI BI 

JI-J4 TI T6 
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ghetti, and seal the end with either shrink- 
able tubing or electrical tape. 

Sealing of the tubing is necessary to reduce 
the light leakage to the back end of the 
photocell that would cause a loss in sensi- 
tivity. It is very important that the dark 
resistance of the photocell be as high as 
possible for proper operation of the re- 
mote eye. 

If the distance from the light source to the 
remote eye is great (over 25 feet) then the 
tubing should be 6 to 18 inches long. A 3- 
to 6 -inch tube is suitable for shorter dis- 
tances. The correct length of tubing can be 
determined by experimenting with different 

PI-P4 

PEI 

P5-P7 

JI 

J2 
DI 

1N4003 

J3 
D2 

tube lengths and various light sources. 
To simplify mounting of the remote eye, 

the photocell tubing can be assembled in a 
small mini -box with a two -wire cable con- 
nected to the photocell at one end and to a 
phono plug at the other. 

If a low- wattage light source is used, or if 
the distance from the light to the photocell 
pickup is great, then the more sensitive 
CL603AL photocell should be used. If the 
distance is small, then use the less sensitive 
CL603A cell. These two photocells are far 
from being the only suitable ones. You may 
find that most similar types of cells will 
work just as well. 

R6 
220K 

QI 

R5 2N4360 
15K g d 

R7 
39K 

1N4003 

RII 
IK 

C2 -- .IUF 

R8 
4.7 K 

R3 
2.2 MEG 

D5 
1N753 

9 

J4 I N4Ó03 
CI 

0.IMF 

D4 
IN4003 

:R9 
r22 

MEG 
J 

02 
s 

2N4360 

C 

Q3 
2N5061 

a 

ALARM 
LOAD® 

METER T2 

O 
J5 

RIO 
470K 

BOTTOM VIEWS 

2N4360 2N5061 

PARTS LIST FOR 

B1-9 -volt transistor battery (Eveready 276 or 
RCA VS306) 

C1- .01 -uF, 600 -volt polystyrene capacitor 
(Mallory) 

C2 -.1 -uF disc capacitor 
Dl- D4- Silicon rectifier (Motorola IN4003 or 

HEP -156) 
D5 -Zener diode (Motorola IN753 or HEP - 

Z0214) 
01,02 -P- channel field -effect transistor (Fair- 

child 2N4360) 
Q3 -.8 amp 60 PIV silicon -controlled rectifier 

(Motorola 2N5061) or HEP- R1002) 
R1- R4- 2,200,000 -ohm, 1/2 -watt I 0% 
R5- 15,000 -ohm, 1/2-watt 10% 
R6- 220,000 -ohm, 1/2-watt 10% 
R7- 39,000 -ohm, 1/2-watt 10% 
R8- 4,700 -ohm, 1/2 -watt 10% 

LIGHT SENSOR 

SI 

T6 

I 
T5 

T4 

= BI 

T3 
® 

R9- 22,000,000 -ohm, 1/2-watt 10% 
R10- 470,000 -ohm, 1/2 -watt 10% 
RI 1 -1,000 -ohm, 1/2-watt 10% 
PE1- CL603AL or CL603A (see text) Clairex 

Photocell 
P1 -P4 -Phono plugs 
P5 -P7 -Phono plugs with shorting wire 
J1 -J4 -Phono jacks, chassis -mount type 
51 -Lock switch 
Misc. -Six- terminal barrier strip, LMB type CO -3 

cabinet, wire solder, hardware, PE -cell hous- 
ing (see text), etc. 

Note: An etched copperclad printed -circuit board 
is available for $2.50 undrilled, $3.50 drilled, 
or $11.55 with all components that mount on 
the PC board, from Krystal Kits, Box 4232, 
Little Rock, Ark. 72204. Canadian residents 
add $1.00 additional. No foreign orders. 
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LIGHT SENSOR 

Setting up the Alarm System. The alarm 
unit can be placed in almost any convenient 
location, although it should not be placed in 
front of any of the remote eyes. Short all 
four input jacks J1 -J4 and connect the bat- 
tery to the alarm. Turn key switch S1 to the 
on position and monitor the voltage at the 
meter jacks J5 and J6. with a voltmeter set 
to the 10 -VDC range. The voltage reading 
will represent the minimum reading obtain- 
able under a non -alarm condition, and 
should be between one and five volts with 
all inputs shorted. Remove one of the 
jumpers from ground, and plug a remote 
eye into the jack. Carefully adjust the remote 
eye at the selected light source for the mini- 
mum voltage reading. This voltage must be 
five volts or below. If the reading is too 
high, then increase the size of the light 
source or use a more sensitive photocell in 
the pickup. With the remote eye plugged in 
and adjusted, blocking the light should 
cause the meter to indicate more than 6 
volts. The alarm is now in alarm condition. 

The remaining remote eyes must be ad- 
justed in the same manner. If any of the J1- 
J4 input circuits are not used, then the un- 
used inputs must have a shorting plug in- 
serted in each jack. A shorting plug can be 
made from a phono plug by soldering a 
jumper wire between the two plug terminals. 

Input Switches. One of the input circuits 
r-t-;.._... 

JI- 

J2- 

J3- 

J4- 

2 

DI 

R3 

T3- 
AND 

+BATTERY 

R 

f 

R7 R8. 

R5 

a r 

01 

can protect all your doors and windows with 
either pressure- sensitive switches (such as 
Microswitches) or magnetic -reed switches, 
all connected in series and wired to a phono 
plug. As long as all of the switches remained 
closed, the alarm is set. If only one of the 
switches opens, the alarm is then latched in 
the alarm condition and will remain so until 
reset with the key switch. 

Alarm Sounder. When it comes to choosing 
the type of audible alarm that may be con- 
nected to the Light Sensor, it's dealer's 
choice. By far the cheapest and simplest 
alarm sounder to connect directly to the 
unit is a Mallory Sonalert solid -state audible 
warning device, which is just great for in- 
house use. If a much louder alarm is needed, 
then hook up the Magnum (see next page). 

Low -voltage alarm bells may be con- 
nected to the unit by using a low- current 
relay, such as a Sigma 11F- 1000 -G SIL, to 
control the bell's current. Other types of 
alarm sounders could also be controlled by 
the relay -the choice is up to you! 

T1 0- ) 
0 .TO BELL CIRCUIT 

TI 

SONALERT 

+ 

For an audible alarm, connect a relay and 

bell circuit, or a Sonalert, to T1 and T2. 

70.1 

T6 
-KEY 

SWITCH 

_TI 
-ALARM 
LOAD 

J6 
- METER 

T2 
+ALARM - LOAD 

_ J5 
+METER 
CHASSIS 
COMMON 

. , 

v . LM::,:: . . . .:. .. ...:.. : ,,.:. .Q;< 

Placement of parts on printed -circuit board. Drill holes in corners for mounting. 
The board is available, with or without parts -see parts list for details. The 

foil pattern is exact size, and can be used to make your own printed- circuit board. 
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For an 
ear-shattering 
rat et, try the 

Pick the noise you want by varying components! 

The best way to turn a would -be burglar into a failure is to 
scare the hell out of him before he can break into your 

home or business. Sure, you can use a silent alarm to notify 
the police. And maybe they'll show up before the burglar 
takes your goodies or wrecks the place in the process and 
makes his escape. But if you use the Magnum, which 
shrieks like a lunatic, no burglar alive will stay about for 
another second to steal anything; the only damage that's 
likely to be done is to the door as he disappears into the 
night. 

The Magnum is an all -solid -state electronic alarm 
sounder that is best suited to replace the troublesome me- 
chanical bell used in 99 percent of all burglar -alarm sys- 
tems. As a companion for the Light Sensor activator, the 
Magnum makes a perfect marriage of solid -state equip- 
ment, and as a combination furnishes the ultimate in pro- 
tection. 

The Magnum can produce a variety of unusual sounds 
by the proper selection of components, as will be discussed 
later. Not only is the sounder loud; it is also very economical -it will sound off for about an hour on a 9 volt transistor 
battery. The Magnum will perform with a battery voltage 
as low as 11/2 volts (moderately loud) and as much as 18 
volts (ear -shattering) without fail or fault. 



MAGNUM ALARM 

Back of printed- circuit board. 

PC BOARD TI 

SPEAKER C4 

The author used an electrical junction box 
to hold the speaker, PC board, transformer. 

Construction. The circuit is a simple one 
and can be constructed on perfboard or 
printed- circuit board; the choice is yours be- 
cause the layout isn't critical and the cir- 
cuit will operate in most any configuration. 
A printed- circuit board is available, with or 
without parts, from Krystal Kits. See the 
parts list for details. 

A metal or plastic case will do fine for a 
housing, but in either case allow plenty of 
open area facing the tweeter horn, for 
maximum sound transmission into the sur- 
rounding air. A two -wire circuit is all that's 

04 C2 01 RI 

The parts are mounted on a PC board, 
although perfboard could have been used. 

IIIII,IIIIIIIIIIIIIIIIII,IIIIIII 
RB 

-ovvv-o + 
3.9 
5% 

I WATT 
RI R2 
39K 4.7K 

R3 
39K 

R4 
4.7K 

SPEAKER 

DI 

CI 

5uF 02 
2N2924 

QI 

2N2924 
C2 

)1 + 
5uF 

1N4003 

Q3 
2N2924 

R5 

6.8K 
D2 

1lF 

T 

R6 

IN4003 470 

C3 
I uF 

R7 
10 

04 

R9 
I00K TO POSITIVE 

TERMINAL T2 
OF LIGHT 
SENSOR 

C5 ± 
500 u 

25V 

MJE3055 
TO NEGATIVE 
TERMINAL 
TI OF LIGHT 
SENSOR 

0 0 
e c b BOTTOM VIEWS 

MJE3055 
bce - 

2N2924 

Placement of parts on PC board. Drill 
the four corner holes for mounting. 
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TO CENTER TAP 
OF TRANSFORMER 

C5 

R8 

TO POS. TERMINAL 
T2 ON "LIGHT 
SENSOR" 

PARTS LIST FOR MAGNUM 

Battery -6 to 18 volts -almost any type will do 
Cl,C2 -5 -uF, 50 -volt electrolytic (Lafayette 

34- 85786) 
C3 -1 -uF, 50 -volt 

34- 85711) 
C4 -4 -uF, 50 -volt non -polar electrolytic capacitor 

(comes with Allied speaker) 
C5- 500 -uF, 25 -volt electrolytic (Lafayette 

34- 55243) 
D1,D2 -Diode (1N4003 or similar) 
Ql, 02, Q3 -NPN transistor (General 

2N2924 or Motorola HEP 724) 
Q4 -NPN power transistor (Motorola 
R1,R3- 39,000 -ohm, 1/2 -watt 10% 
R2,R4- 4,700 -ohm, 1/2 -watt 10% 
R5- 6,800 -ohm, I/ -watt 10% 
R6- 470 -ohm, 1/2 -watt 10% 
R7 -10 -ohm, 1/2 -watt 10% 

electrolytic (Lafayette 

Electric 

MJ E-3055) 

TO NEG. 
TERMINAL TI 
ON "LIGHT 
SENOR" 

R8 -3.9 -ohm, 1 -watt 10% 
R9- 100,000 -ohm, 1/2 -watt 10% (see text) 
SPK -Horn tweeter, 8 ohms, 30 watts (Allied 

Radio Shack 40 -1228 or equiv.) 
Tl- Transformer (filament): primary, 117 Volts, 

50 -60 Hz; secondary, 6.3 VAC at 3 amps, 
center- tapped (Stancor (P -6466 or equiv.) 

Misc. -Hardware, metal enclosure to fit, heat 
sink for Q4 made from 1 x 11/2 x 1 /I -in. 
aluminum bent U- shaped and pre -drilled, 
one -inch standoff spacers (Burstein -Applebee 
12A1390 or equiv.), solder, wire, etc. 

Note: An etched copperclad printed- circuit board 
is available for $2.95 undrilled, $3.95 drilled, 
or $10.95 with all components that mount 
on the PC board, from Krystal Kits, Box 
4232, Little Rock, Ark. 72204. Canadian resi- 
dents add $1.00 additional. No foreign orders. 
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required in hooking the Magnum to the 
Light Sensor (see page 59) or almost any 
similar alarm system. 

How it Works. Take a look at the circuit 
diagram and you will quickly see that Q1 
and Q2 are connected in a standard multi- 
vibrator configuration. The output of the 
oscillator is coupled through two steering 
diodes and current -limiting resistor R5 to 
the base of Q3, turning it on and off at a 
high rate of speed. Now forget the above 
circuit and take a gander at the circuit 
surrounding Tl and Q4. If you remove Q3 
from the circuit and place a short between 
where the collector and emitter of Q3 
were connected, you have just completed a 
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simple and powerful oscillator that will 
produce a loud and continuous tone. 
Reinsert the multivibrator and the switch- 
ing transistor, and you have created a new 
and wonderful monster that should give 
the shakes to any crook. There is no easy 
way to describe the racket it generates- 
you'll just have to build your own and 
enjoy the results yourself. 

Variations. Before you go and wire the 
Magnum on a printed- circuit board, you 
might like to breadboard the circuit first 
so you can tinker around with it to obtain 
that just -so sound effect. You can change 
the basic tone of the sounder by changing 

(Continued on page 96) 
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Cool desoldering with the 
DST tool leaves boards and 
circuits undamaged. Just heat un- 
wanted solder with the tip, pull the 
trigger to release a regulated amount of 
CO2 and disperse the solder. From Wall for 
under $50. Circle No. 51 on Reader Service Page. 

The Wahl Iso -Tip cordless soldering 
iron eliminates electrical leakage 
and the need for grounding. At 
$19.95 including recharging stand. 
Circle No. 53 on Reader Service Page. 

Plug-in AC overvoltage surge suppressor 
prevents overvoltage burnouts and erratic 
malfunctions, can handle 36 -amp surges 
for 10 msec; $39.95 from Transtector. 
Circle No. 56 on Reader Service Page. 

Electric scissors from Wen make accurate pattern 
cutting much easier, without frayed edges, and 
handle heavy -duty jobs precisely. A two -speed 
switch controls the cutting speed. Contoured 
to fit the hand, the scissors are $7.95. Circle 

No. 57 on Reader Service Page. 

A pocket -size magnifier with built -in 
illumination, the Scanner permits close - 
up inspection of tiny details not easily 
seen otherwise. From Flex with a 5X lens, 
$3.95; with a l0X lens, $4.95. Circle 
No. 59 on Reader Service Page. 
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Heathkit 1M-105 VOM 
A Volt- Ohm -Milliammeter is one piece of test 
gear the electronic hobbyist cannot do without! 

WHETHER YOU'RE WORKING on a home - 
brew one transistor project or the most 

sophisticated avionic equipment, the basic 
test equipment is still the VOM (volt -ohm- 
milliammeter). And just because it is so 
basic to the technician, a VOM must have 
the features of accuracy, ruggedness, and 
most especially, long -term reliability. Put all 
three features in one meter and the price 
approaches $100. But if you go the kit 
route with a Heathkit IM -105 VOM you 
get all the features and the performance 
of a professional's VOM for only $47.95, 
about half the usual price for a wired model 
of equivalent performance and reliability. 

First off, the Heathkit features the most 
convenient "single switch" operation; mean- 
ing, once you plug in the test leads nearly 
all functions -AC, DC and ohms measure- 
ments -are selected by a single switch. There 
is no need to move the test leads from 
jack to jack or throw an AC -DC switch. 
You need move the test leads only when 
measuring voltages in excess of 500 or cur- 
rent in excess of 500 mA. 

More Features. For convenience, a polarity 
reversal switch is provided that interchanges 
the test leads inside the meter for reversed 
polarity DC measurements. 

Most important, the Heathkit IM -105 
features 0.25 VDC and 0.05 mA ranges, 

Mssca -ApI u., 1972 

RANGE SWITCH 
POLARITY 
REVERSAL SWITCH 

COMMON " +" TEST LEAD INPUT 
INPUT AND FUSEHOLDER 

OHMS 
ADJUST 

All AC, DC and ohms measurments are 
single switch selectable. The 50 uA meter 
movement gives a 20K ohms- per -volt rating. 
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HEATH IM -105 

which are needed for solid -state equipment 
testing. And in case you get sloppy with the 
connections, there's an external fast- acting 
fuse and diode meter protection. 

Ranges provided are: 0.25, 2.5, 10, 50, 
250 and 500 DC volts full scale, with plug - 
in ranges of 1 and 5 kVDC full scale; the 
same ranges are available for AC; DC cur- 
rent in five ranges to 10 amperes; five ohm- 
meter ranges to R x 10K with 20 -ohms 
at center scale. A DC blocked (capacitor 
input) AC input is also provided for out- 
put level measurements. 

The wide, 4th -in. meter is the taut -band 
type, which in plain terms means it is much 
more rugged than the common jeweled or 
D'Arsonval type. The scales are uncluttered 
and highly legible, even from a distance. 
A dB scale under the voltage scales is cali- 
brated for the usual 1 mW in 600 -ohms 
reference level. 

The meter movement, in combination 
with 1 percent divider resistors, provides 
a basic accuracy of 3 percent on the DC 
ranges and 4 percent on the AC ranges 
(typical lab VOM accuracy). Sensitivity is 
20,000 -ohms per volt on DC and 5000 - 
ohms per volt on AC. 

The entire construction is printed circuit, 
and nothing "hangs loose" or floats. An 
unusual bit of construction is the fuse - 
holder, which is accessible without 
dismantling the case. The fuseholder is 
actually part of the positive test lead jack. 
Should the fuse blow you simply insert 

Circuit board construction makes assembly 
simple. The range switch plugs directly 
into the board to eliminate loose wires. 

an allen wrench into the banana -type test 
lead socket and unscrew the socket, which 
also serves as the fuseholder. You insert a 

new fuse and then screw the socket back 
into the panel. 

Built -in Protection. The fuse is the fast - 
acting 8AG type, which is fast enough to 
protect solid state devices so it's fast enough 
to protect the VOM. In the event of 
overloads not sufficiently heavy to blow the 
fuse, but which could possibly damage the 
meter, the excess current is shunted around 
the meter by protective diodes. 

The meter is housed in an impact re- 
sistant case having a built in collapsible 
carrying handle. For further information 
circle No. 18 on Reader Service coupon on 
page 17 or 103. 

1 1 1 1 111 1 11 1 1 11 1 1 11 1 1 1 1 1 1 1 1 11 11 1 1 1 1 1 11 1 1 11 1 1111 11 1 1 11 1 1 1 1 11 1 1 1M 11 1 11 1ffi l l i I M I l l i i i i i i ii ii i il i i il l i i i l i 11 1 1 1 c 1 1 111 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 11 11 1 1 1 1 1 1 1 1 1 11 1 1 

t R 3 

Log Pot 
If your working late some night on 

that ultimate project, you might find our 
little conversion technique . helpful. In 
about four minutes you can change a linear 
taper potentiometer to a log taper by 
following the circuit shown at right and a 
simple formula. 

Simply use a fixed resistor whose value 
is half that of the potentiometer. You 
must remember to use terminals 3 and 1 as 

the input and 3 and 2 as the output. As an 
example, let's say you have a 100,000 -ohm 
linear taper pot and you want one with 
a log taper. Just solder a 50,000 -ohm 
fixed resistor across terminals 2 and 3. 

The disadvantage of this circuit is a 

changing input impedance as the control 
is varied; but then it's a stop -gap meas- 
ure until your friendly parts dealer 
opens in the morning. -Joe Gronk 
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CB coffee break 
THIS ISSUE'S COLUMNIST- JULIAN S. MARTIN, KMD4313 

In some ways it is unfortunate that CB 
equipment is generally well made, often 

approaching the reliability of commercial radio 
communications equipment. With transceiver 
performance and reliability running at an all 
time high -and in fact often surpassing the 
reliability of commercial equipment -the CBer 
often forgets about connections and mountings 
that must go bad at some time or other. And 
you can always expect trouble when you can 
least afford it. 

For example, if you take the cover off your 
mobile rig you'll most likely see that every 
component is tied down (or well soldered), 
the transformer adjustments are wax sealed and 
the transmitter adjustments are most likely 
also sealed. And the odds are that the crys- 
tals are soldered into the circuit. Put this pack- 
age in your car, bounce it around for a few 
years and it's a safe bet it will never give 
you trouble. 

But what about the ancilary equipment, in 
particular the antenna system and power sup- 
ply cables and connections? Ever see what 
road salt and grime does to an antenna con- 
nector? It eats away until the contacts are 
rusted and corroded. And how about battery 
fumes on power cables tapped in at the bat- 
tery? That white powder was your wiring. 
Tuneable noise filters are also prone to "dam- 
age", actually a change in tuning. After all, 
the capacitor's adjustment isn't sealed, you 
have to make the final adjustment or trimming. 
Imagine how far out the capacitor tuning 
drifts after miles and miles of pounding and 
vibration. 

In short, it's the often ignored, taken -for- 
granted equipment that degrades mobile perfor- 
mance for both transmit and receive: anything 
that causes a loss of outbound power causes 
a similar loss in inbound power (signal 
strength). 

The only way to insure that your mobile 
gear will always work when needed it to have 
some sort of periodic maintenance and inspec- 
tion program. And we don't mean the sort of 
"clean the terminals every week" nonsense. 
Few, if any CBer is going to spend half his 
free time servicing the mobile rig. As far a 
we are concerned, "periodic" means once or 
twice a year: at the least, at the end of 
winter after the city or town has done its 

best to salt your car from the underside up. 
The Big Eye. All the inspection takes is a few 

minutes. Do the antenna connectors or the 
ground connections look well salted or corroded? 
Ordinary clean water is a wonderful clean- 
ing agent. Is the antenna ground rusty or 
corroded? Simply disconnect the ground, sand 
the surfaces clean -down to bare metal -and 
reassemble. The battery terminals? Simply mix 
up a paste of bicarbonate of soda, vasaline, 
and smear it completely over the terminals 
and wire connections. The bicarb will neu- 
tralize the acid and the paste will give you 
long -term protection. 

One of the best ways to keep track of a 
slow but steady loss in mobile performance is 
to employ an in -line wattmeter such as the 
Antenna Specialists model M252. The in -line 
wattmeter is permanently connected in series 
with the transmission line and antenna (it has 
coaxial connectors) and continuously indic- 
ates the forward power fed into the antenna 
system. If anything, such as poor power con- 
nections, weak crystals or amplifiers or cor- 
roded antenna connections tend to reduce your 
rig's output signal it is immediately indicated 

(Continued on page 74) 

Antenna Specialists Model M252 
in -line wattmeter. 
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More kits than ever.,,over 350,.all in your 
The most advanced color TV kit 
we've ever offered. 

Magnificent Mediterranean Console. 
Here's the finest TV cabinet we offer, a 

perfect choice for a GR -900. Has deep - 
grained pecan veneers on hand -rubbed 
furniture grade hardwood solids, Two 
scalloped double- hinged doors hide the 
TV screen when not in use. 

Assembled GRA-405-25, 100 lbs.....179.35W 

The new Heathkit GR -900 25V Color TV has UHF /VHF detent 
tuning & varactor UHF tuner, angular tint control - more features 
than any other color TV kit! Better performance than any other set. 

UHF/VHF detent power tuning. Push a button and you scan the channels in either direction 
with detent action locking in on VHF- channels 2 -13 and any 12 preselected UHF stations. 
A pushbutton selects either UHF or VHF mode, and a lighted dial indicates tuner position. 

And you can have full remote -control selection too for just a few dollars more. 

New voltage-controlled varactor UHF tuner and specially designed VHF tuner with MOS Field 

Effect Transistor contribute to better fringe -area reception, increased sensitivity. 

New angular tint control. A switch now gives you either "normal" or "wide angle" color 

demodulation to reduce tint and flesh tone change when changing stations and when pro- 

grams change. Other deluxe features include "instant on" operation with override for con- 

ventional on /off operation; automatic fine tuning; adjustable tone control, and an output for 
playing TV audio through your stereo hi /fi system. 

Exclusive Heath MTX -5 ultra -rectangular tube. It's the largest color screen you can buy 

anywhere, with a full 25 inch meas. diag., 315 sq. in. viewing area. You see virtually every- 

thing the station transmits, in the corners and at the sides. The specially etched face plate 

cuts glare, and reflection, increases contrast without sacrificing brightness, and each dot is 

projected through a matrix screen to stand out crisply against a solid black background. 

Modular solid-state circuitry. Plug -in circuit boards and plug -in transistors make assembly, 

adjustment and servicing easy. There are 46 transistors, 57 diodes and four ICs - making 

this one of the most reliable sets we've ever designed. 

Other features include automatic chroma control, adjustable video peaking, adjustable noise 

limiting and gated AGC. 

Exclusive Heath self- service built -ins. Your Heathkit GR -900 includes built -in dot generator, 

tilt -out convergence panel for set -up and periodic adjustments. A handy volt -ohm meter 

included in the circuitry helps you check your work during assembly, and can be used in 

conjunction with the manual for any servicing. Like all Heathkit color TVs, the GR -900 gives 

you complete installation flexibility. There are four beautiful Heath cabinets to choose from 

plus the new built -in electronic wall mount with hide -away tambour doors. Or you can cus- 

tom install your GR -900. We think you'll agree, the GR -900 is truly the most impressive color 

receiver we've ever offered. 

Kit GR900, TV less cabinet, 125 lbs. 599.95* 
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Wireless Remote for your GR -900. 
The ultimate in armchair viewing. Gives you 
eight -function across -the -room control of 
on /off, three preset volume levels, power 
tuning lup or down), color. tint, UHF /VHF 
channel selection. Also activates Custom 
Wall Mount doors. 

Kit GRA-900-6, 6 lbs. 79.95` 

New Custom Wall Mount Touch a button on 

the frame or on your Heathkit Remote 
Control unit and the folding tambour doors 
open to reveal your color TV. Kit includes 
everything needed to build your Heathkit 
GR -371MX or GR -900 into a wall. 

Kit GRA-402-25, walnut finish, 
50 lbs 114.95* 

Kit GRA -407 -25, unfinished, 
50 lbs 109.95* 
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FREE '72 HEATHKIT Catalog 

New Heath kit. 
229.95` Digital Multimeter 

A kit -form multimetet that meets lab specs. 
Has 31/2 digits for 100 uV resolution on the 
200 mV range, 1V on 1000 V. Five overlapping 
ranges measure voltage from 100 uV to 1000 V 

on DC (either polarity), 5 ranges cover 100 uV 
to 500 V on AC; 10 ranges measure 100 nA to 
2A AC or DC; and 6 ranges measure resistance 
from 0.1 ohm to 20 megohms. Input impedance 
is approx 1000 megohms on 2V range, 10 megs 
on higher ranges, with overload protection 
built -in. DC calibrator supplied permits 0.2% 
accuracy without external equipment: Can be 
lab calibrated to 0.1 %. For lab performance at 
a budget price, order your 1M -102 today. 

Kit IM -102, 9 lbs. 229.95* 

New Heathkit 10 MHz 22995 Triggered Sweep Scope. . 

Here's a five -inch triggered sweep scope at 
a price you can't afford to pass up. Has 
DC -10 MHz response, calibrated attenuator, 
50 ns sweep rate with magnification, AC -DC 
coupling, 50 mV sensitivity. It's the ideal 
instrument for general service and design 
work... and its quality design, easy assembly, 
simple operation and self- service capability 
make the Heathkit 10-103 one of the greatest 
scope values on the market today. Order one 
for your shack, shop, lab or classroom, now. 

Kit 10 -103, 37 lbs 229.95* 

The better -than -ever '72 Heathkit Catalog has 
the world's largest selection of fun -to- build, 
money- saving electronic kits... including color 
TV, stereo /hi -fi, organs, home appliances, 
engine tune -up tools, radio control, porta- 
bles, shortwave, marine gear, metal locator, 
instruments, hundreds more. If you don't 
have this catalog, you've missed seeing 
over 50 new kits, introduced since the last 
edition. Send today for your free copy. 

The most powerful' 
and sensitive stereo receiver they've ever tested. 

Heathkit AR -1500 AM /FM /FM- Stereo Receiver - ranked by independent experts as the best 
ever. Here's 180 watts dynamic music power, 90 watts per channel into 8 ohms, 120 watts 
per channel into 4 ohms. Less than 0.1% intermod distortion, less than 0.25% harmonic 
distortion. FM selectivity greater than 90 dB, outstanding phase linearity, separation, and 
low distortion result from two computer- designed 5 -pole LC filters. A 4 -gang 6 -tuned circuit 
front end offers rock -solid stability, 1.8 uV sensitivity, L5 dB capture ratio and 100 dB image 
and IF rejection. Automatic FM squelch is both noise and deviation activated, fully adjustable 
for sensitivity. 
The AM section, overlooked in most receivers, boasts two dual -gate MOSFETS in the RF and 
Mixer stages, one J -FET in the oscillator, 12 -pole LC filter in the IF, and broad -band detector 
for good overload characteristics, proper AGC action, no IF alignment and high -fidelity per- 
formance. The AR -1500 is an easy kit to build, ten plug -in circuit boards, two wiring har- 
nesses and extensive use of pre -cut wiring with installed clip connectors make assembly fun. 
Built-in test circuitry uses the signal meter to make resistance and voltage checks as you go. 
Other features include Black Magic panel lighting that hides the dial markings when the set 
is not in use; flywheel tuning; pushbutton function controls; outputs for two separate speaker 
systems, bi- amplification, oscilloscope monitoring of FM multipath; inputs for phono, tape, 
tape monitor and auxiliary sources - all with individual level controls. The AR -1500 is the 
critics choice, and with no reservations, the best stereo receiver we've ever designed. 

Kit AR -1500, less cabinet, 42 lbs. 379.95* 
ARA- 1500.1, walnut cabinet, 6 lbs. 24.95* 

Send for your FREE 1972 Heathkit Catalog today 
HEATHKIT ELECTRONICS CENTERS - ARIZ.: Phoenix, 2727 W. Indian School Rd.; CALIF.: Ana- r 
heim, 330 E. Ball Rd.; El Cerrito, 6000 Potrero Ave.; Los Angeles, 2309 S. Flower St.; Red -I 
wood City, 2001 Middlefield Rd.; San Diego (La Mesa), 8363 Center Dr.; Woodland Hills, I 

22504 Ventura Blvd.; COLO.: Denver, 5940 W. 38th Ave.; FLA.: Miami (Hialeah), 4705 W. 16th 
Ave.; GA.: Atlanta, 5285 Roswell Rd.; ILL.: Chicago, 3462 -66 W. Devon Ave.; Downers Grove, t 
224 Ogden Ave.; KANSAS: Kansas City (Mission), 5960 Lamar Ave.; MD.: Rockville, 55421 
Nicholson Lane; MASS.: Boston (Wellesley), 165 Worcester St.; MICH.: Detroit, 18645 W. I 
Eight Mile Rd. & 18149 E. Eight Mile Rd.; MINN.: Minneapolis (Napkins), 101 Shady Oak Rd.; 
MO.: St. Louis, 9296 Gravois Ave.; N.J.: Fair Lawn, 35.07 Broadway (Rte. 4); N.Y.: Buffalo 
(Amherst), 3476 Sheridan Dr.; New York, 35 W. 45th St.; Jericho, L.I., 15 Jericho Turnpike; I 

Rochester, Long Ridge Plaza; OHIO: Cincinnati (Woedlawn), 10133 Springfield Pike; Cleve- I 

land, 5444 Pearl Rd.; PA.: Philadelphia, 6318 Roosevelt Blvd.; Pittsburgh, 3482 Wm. Penn I 

Hwy.; TEXAS: Dallas, 2715 Ross Ave.; Houston, 3705 Wertheimer; WASH.: Seattle, 2221 Third 
Ave.; WIS.: Milwaukee, 5215 Fond du Lac. t_ 
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HEATH COMPANY, Dept. 139 -3 
Benton Harbor, Michigan 49022 

Please send FREE Heathkit Catalog. 

Enclosed is $ plus shipping. 

Please send model(s) 

Name 

Address 

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

Mail order prices; F.O.B. factory. CL-429 R 

HEATHKIT 

Schlumberger 
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@IG1 CB Coffee Break 
Continued from page 69 

by the meter. For example, if the usual power 
output is 3 watts RF, and you suddenly note 
the power is dropping day -by -day you know 
there's a headache brewing. 

It might happen that one day you will note 
the rig is putting out a lot more than 5 watts, 
and you know this just can't be. What you 
will know is that something has gone wrong 
with the antenna system because a high SWR 
can cause an in -line wattmeter to read er- 
roneously high, something that can't be shown 
by the standard "load type" wattmeter. 

A big plus going for the Antenna Specia- 
lists M252 Wattmeter is that it doesn't steal 
any appreciable power from your signal. Fact 
is, the RF power needed to drive it is so 
insignificant there isn't a receiving station any- 
where that can tell whether or not the meter 
is cut into your transmisson line. Another big 
plus is its small size and vertical mounting 
that makes it easy to hang the M252 on the 
wall or dashboard. While the M252 has two 
ranges: 0 -10 and 0 -100 watts, and you will 
never need the high range unless the FCC 
changes its rules or you experiment with rela- 
tively high power Class C equipment, the 
high range is most convenient for handling 
SSB signal peaks (yes, it can be used with 
SSB equipment). 

The M252 wattmeter is priced at $27.95. 
For additional information -circle No. 58 on 
the Reader Service Coupon on page 17 or 103. 

More on Class E. The FCC is being pressured 
to take quick action on establishing the Class 
E. citizens band. Reliable sources say the FCC 
staff has been reluctant to act on Class E 
because of inability to enforce its rules on the 
existing Class D band, and as. one informant 
said -because of fear that opening up the 
Class E band will clear up much of the chaos 
on the Class D band and cause Congress to 
appropriate less money to the FCC for rules 
enforcement. If this is true, the FCC staff is 
more concerned about its budget than the 
public interest. We don't believe it. 

To refresh readers about what Class E CB 
is all about, here are the facts. The Elec- 
tronics Industries Association petitioned the 
FCC early in 1971 to reallocate the 220 -222 
MHz portion of the 220 -225 MHz amateur 
radio band to the Citizens Radio Service 
and to divide this 2 -MHz wide "Class E" 
band into 80 channels. The petition calls for 
the use of FM and authorized RF output power 
or up to 25 watts. 

Many got the impression that the petition 
called for moving of all CBers from the 
27 -MHz band to the 220 -MHz band. This is 
not so. The new 80- channel Class E band 
would be in addition to the existing 23- channel 
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27 -MHz Class D band! Fear not! If you are 
a 27 -MHz band CBer, you will be able to 
continue to operate in that band. A move to 
the 220 -MHz band is at your option. And if 
you do move, it'll be for the best! 

When the Class E band is established, 
expect a lot of CBers to abandon the 27 -MHz 
band. This is good. There will be less con- 
gestion on both bands. 

Who's against Class E? The American Radio 
Relay League (ARRL) can be expected to 
protest the loss of any frequency space. The 
ARRL which is the unofficial but powerful 
ham lobby, looks out for the hams, as it 
should. However, the hams should not complain 
because very few of them use the 220 -225 
MHz band. CBers have lost 384 channels be- 
cause they didn't make adequate use of them. 
Until 1958, CBers had the entire 460 -470 
MHz band -room for 400 channels -and 
have lost all of that band except for 16 chan- 
nels. Under the EIA petition, the hams would 
still have room in the 222 -225 MHz band for 
120 channels. 

The Class E band will be better than the 
Class D band -no skip -much less noise - 
controllable range. Equipment will be available 
in abundance as soon as the FCC gives the 
green light. E. F. Johnson has a Class E rig 
ready for production -Pace can be expected 
to be ready- Lafayette has announced it will 
be-and Sonar, RF communications, Hallicraf- 
ters and Standard can easily modify their busi- 
ness radio transceivers for Class E use. It is 
even rumored that Motorola is looking into 
Class E. 

Johnson says it's new Class E rig will sell 
for about $200. It won't be long before lower - 
priced rigs reach the market. Using ICs and 
other modern techniques, an FM rig should 
cost no more than an AM rig. 

Class E antennas will be smaller and can 
provide more gain. A full quarter -wave whip 
is only a foot high. A yagi beam will be 
almost nine times smaller than for the Class 
D band. 

Class E equipment can be designed for full - 
duplex operation just like a telephone without 
a push -to -talk switch -mobile units transmit 
on one frequency and base stations transmit 
on another. This makes phone patches more 
practical. 

To get the Class E citizens band established 
soon requires letting the FCC know the public 
wants it and that the public needs it. The 
radio spectrum belongs to the people -it is they 
that should have the power to determine how 
it is to be used. If you want the Class E 
band established with a minimum of procras- 
tination by the FCC, write or phone your 
Congressman and ask him or her to contact 
Chairman Dean Burch or the Commissioners, 
not the FCC staff, and demand immediate 
hearings on the EIA petition to establish the 

(Continued on page 92) 
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No Knocks for Electric Beetle 
p Just unplug her and you're ready to go! 
That's all it takes with this electric beetle 
built by Capt. Joe Allred of the U.S. Air 
Force. The beetle can reach speeds up to 
40 mph, it's good on hills, and even better 
on gas. After a trip, all you need to do is 
reach into the back seat for an electric 
cord attached to a battery charger built into 
the car, and "fill it up!" Why? Because it's 
powered by 6 six -volt golf cart bat- 
teries housed in the body of a 1962 
Volkswagen. 

The "motor" consists of a scrapped air- 
craft generator which can be used as the 
drive motor. Unlike other electric cars, this 
bug uses a shunt motor insteads of a series 

motor. Although lighter and more efficient, 
this hookup presented a speed- control 
problem. Capt. Allred solved this by 
adding a 17- position rotary switch and an 
array of relays. 

According to Joe's calculations, his six - 
pack of power should provide a cruising 
range of fifty miles. However, at present he 
is limited to 15 miles with a top speed of 
40 mph. Then, it must be recharged. Four 
hours later, just unplug it and Joe's off 
again. The vacuum cleaner sound you 
hear as you drive along is the cooling fan 
motor. When the car is ready for produc- 
tion, this noisemaker will be replaced by a 
loud ticking clock. -Myrtle Gronk. 

Joe can cruise along pollution -free because 
his electric car is out of gas -permanently! 

MARCH- APRIL, 1972 

Joe's six -battery beetle is lighter than 
other electric cars using 20 to 24 batteries. 
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BY BOOKWORM 

All About Pi. Did you know that in 1897 the 
Indiana House of Representatives passed a 
bill defining the value of pi, and that it was 
the incorrect value? This is only one of the 
many facts in A History of Pi, which covers 
the 4,000 -year history of the circle ratio. Au- 
thor Petr Beckman, Professor of Electrical 
Engineering at the University of Colorado, 
starts with the Babylonian value of 3% and 
traces the increasingly accurate approxima- 
tions down thraugh the centuries, including 
the Egyptian, Chinese and Indian values, the 
Greek geometric approaches, the 19th century 
trigonometric formulas, the calculus series, 
and the computers that have generated values 
of more than 100,000 decimal places. (The first 

Hard Cover 
196 pages 
$6.30 

10,000 decimal places are printed in the end 
papers.) Many great names in mathematics 
and other sciences are involved, including 
Gauss, Huygens, Descartes, Pascal, Leibniz, 
Nawton, Euler, and Laplace. If you're a math 
buff, this book belongs on your shelf. Pub- 
lished by The Golem Press. 

Let the Buyer Be Wise. It's been a long 
time since last this magazine published an 
article of William Orr's. Our loss is the book 
industries gain for Bill teamed up with 
Stuart D. Cowan to co -author The Truth 

THE TRUTH ABOUT 

CB ANTENNAS 

Soft cover 
240 pages 
$4.95 

About CB Antennas. To fully understand the 
greatness of this book, one must read it. 
However, here are a few glimpses of what 
it contains: a truth table which unmasks 
false antenna manufacturer's claims, how to 
build your own Monster Quad cheaply, how 
to build a balum for improved CB antenna 
performance; plus clear explanations of SWR, 
how SWR meters work, how to tune your 
transmitter with an SWR. And there's a heck 
of a lot more! Published by Radio Publica- 
tions, Inc. 

Home Electrician. Here is a new book that 
is one of the best sources containing concise 
interpretations of the National Electrical 
Code. House Wiring by Roland E. Palmquist, 

Hard cover 
183 pages 
$5.95 

presented in plain, simple language, giving 
the reader answers to many often asked 
questions about all phases of house wiring. 
Each of its fifteen chapters covers such 
essential topics as load calculations, services, 
cable varieties, circuits, receptacle spacing 
and much more. Also included is an impor- 
tant chapter on the wiring of mobile homes. 
A comprehensive appendix features charts 
and graphs explaining electrical symbols, 
properties of conductors and conductor di- 
mensions. Published by Howard W. Sams 
Co., Inc. 

Red, Green, Blue. This new, up -to -date, 
easy -to- follow guide, How to Use Color TV 
Test Instruments, provides TV service tech- 
nicians with the information they need to use 
modern, up -to -date equipment designed spe- 
cifically to save time and money. Written by 
one of the country's foremost color TV ex- 

(Continued on page 94) 
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Hard cover 
256 pages 
231 illustrations 
$7.95 
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all NEW 
BASIC COURSE in 

ESTRICIff a 

EI.[CIOONICS 

PART 1 

UNDERSTANDING 
SEMICONDUCTORS 

What You Will Learn. In this part 
you will learn about N. and P -type 
semiconductor materials, what the 
differences are between them and 
what happens when the two are 
joined to form a PN junction. You 
will also learn about the elements 
of a transistor and what the arrow 
head on the emitter lead is all 
about. You will learn the difference 
between forward and reverse bias. 
Of course, diodes and their char- 
acteristics are discussed. In Part 2, 
you will learn about how a tran- 
sistor is biased and how it amplifies. 
The three basic types of transistor 
amplifiers are also discussed along 
with transistor specification sheets. 

This series is based on Basic Electricity/Electron, 
ics, Vol. 2, published by Howard W. Sams & Co., Inc. 
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Q¿ Basic Course 

WHAT IS A SEMICONDUCTOR? 

Materials can be classed in three groups according to their electrical properties - 
conductors, semiconductors, and insulators. Metals such as silver, copper, and 

aluminum have many free electrons. This makes it easy for current to flow through 

them. For this reason these metals are called conductors. 
Materials such as glass, rubber, and many plastics have practically no free 

electrons. This makes it very difficult for current to flow through them. These 

materials are known as insulators and are used in a variety of applications 

ranging from the covering on conductors to the dielectric in capacitors. 
Materials such as selenium, silicon, and germanium have some free electrons - 

more than an insulator but fewer than a conductor. These materials are generally 

referred to as semiconductors. 

WHY SEMICONDUCTOR MATERIALS 
ARE IMPORTANT 

A diode made of semiconductor material is called a solid -state diode. Semi- 

conductor materials are also the basic ingredients of transistors. Solid -state diodes 

can replace vacuum -tube diodes, and transistors can replace vacuum -tube triodes. 

Why is this important? Solid -state diodes and transistors are smaller, weigh less, 

and use less power than their vacuum -tube counterparts. They are also more 

rugged and last longer than vacuum tubes. In addition, they do not require a 

filament- supply voltage. 
How do solid -state diodes and transistors work? How can a solid substance 

maintain undirectional current flow in the same manner as a vacuum -tube diode? 

How can a solid substance amplify like the triode? To answer these questions we 

must first go back and examine the basic building blocks of matter -atoms. 

The Aluminum Atom 
The aluminum atom has thirteen electrons circling in orbits around a nucleus of 

thirteen protons and fourteen neutrons. The negative charges on the thirteen 
electrons are exactly balanced by the positive charges on the thirteen protons. It is 

a natural characteristic of an aluminum atom that three valence electrons in the 
outer shell, or ring, are loosely bound to the atom and are easily dislodged. This 
is important. These three loosely bound electrons are the reason why aluminum is 

a conductor. It is a dislodging of these electrons and their subsequent capture by 

DIAGRAMS OF ALUMINUM AND GERMANIUM ATOMS 
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another atom that is the basis of electrical flow. An electron can pass from one 
orbit to the next until it eventually arrives at the positive terminal of a power 
source, say a battery. Of course, this shifting and exchanging of electrons does 
not start until some external energy is applied. It could be in the form of light, 
heat or, as in our illustration, a battery that provides electrons from its negative 
terminal. 

Aluminum has a valence of minus 3. This means that aluminum easily gives up 
the three electrons -also called free electrons -in its outer ring. 

The Germanium Atom 
The nucleus of the germanium atom is larger than the aluminum nucleus. It 

has thirty -two protons and forty-one neutrons. There are thirty -two orbiting elec- 
trons, of which four are in the outer ring. These four electrons make germanium 
a semiconductor. The germanium atom can either give up these electrons or take 
on more to complete its outer ring. 

Ql. Copper is a(n) 
Q2. Glass is a(n) 
Q3. A conductor has many 
Q4. Silicon is a(n) 
Q5. The electrons in the outer shell of an atom are known a. 

electrons. 

Your Answers Should Be: 
Al. Copper is a conductor. 
A2. Glass is an insulator. 
A3. A conductor has many free electrons. 
A4. Silicon is a semiconductor. 
A5. The electrons in the outer shell of an atom are known as valence 

electrons. 

THE TRANSISTOR 

In a sense, a transistor is a valve. It controls the movement, or flow, of either 
positive or negative charges through the semiconductor crystal of which it is 
made. The transistor can be compared to a triode. In fact, it is convenient to 
think of the transistor as a solid -state triode. 

The symbols for the triode and the transistor can be compared in the figure. 
Each has three elements, one of which acts as a source of current. In the triode, 
this element is called the cathode; in the transistor, this element is called an 
emitter. (The arrow in the symbol points in the direction of positive charge - 
called hole -movement.) Both the transistor and triode vacuum tube have a control 
element. In the triode, it is called the grid, and in the transistor it is called the -- COMPARISON OF TRANSISTOR AND TRIODE TUBE 

PLATE 

-COLLECTOR 
BASE 

EMITTER 
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base. The tube and transistor each have a current collector, called the plate in 

the triode and the collector in the transistor. 
In a similar fashion, a solid -state diode may be compared to a vacuum -tube 

diode. Here there are only two elements. 

COMPARISON OF TUBE AND SOLID -STATE DIODES 

ANODE 

CATHODE' 

DIODE CHARACTERISTICS 

Some of the important characteristics of a solid -state diode will be examined. 
These are the current -voltage, resistance, temperature, and capacitance character- 
istics. 

Current -Voltage Relationships 
The graph represents the amount of current that will flow through a typical 

diode when various voltages are applied. The positive -voltage region is the area 
in which the diode is forward- biased and current flows. The reverse -bias region is 
to the left of the origin. Remember that the diode will not conduct in the reverse 
direction. This is true on the graph up to almost 40 volts of reverse bias. Above 
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this value, small currents in the order of a few microamps start to flow. This 
current flow is due to the leakage. When the reverse bias reaches about 45 volts 
there is a sharp increase in reverse current. This is called avalanche breakdown. 

Resistance 
The resistance of solid -state diodes varies with the applied voltage. Resistance 

is high for low forward -bias voltages and is low for high forward -bias voltages. 
For reverse biases, the resistance is very high until avalanche breakdown occurs. 

Temperature 
Solid -state diodes have a negative temperature coefficient. This means that as 

the temperature increases, the resistance of the diode decreases. Within certain 
limits the effects of resistance changes due to temperature change are not detri- 
mental to the operation of the diode. However, when a very high temperature is 
reached, the resistance of the diode decreases so much that the current through 
the diode may be high enough to permanently damage the crystalline structure. 
This action is called thermal runaway and presents a serious problem in circuit 
design. 

Q6. The condition in which the current through a reverse - 
biased, solid -state diode sharply increases is called 

Q7. The resistance of a solid -state diode varies with the 

Q8. Solid -state diodes have a temperature coefficient. 

Your Answers Should Be: 
A6. The condition in which the current through a reverse- biased, solid - 

state diode sharply increases is called avalanche breakdown. 
A7. The resistance of a solid -state diode varies with the applied 

voltage. 
A8. Solid-state diodes have a negative temperature coefficient. 

Capacitance 
Two conductors separated by a dielectric constitute a capacitor. A solid -state 

diode is a capacitor in which an NP junction serves as the dielectric. At low fre- 
quencies the effects of this capacitance need not be considered. At high fre- 
quencies, however, this capacitance (in . the order of about 3 to 5 micromicro- 
f arads) becomes an important factor. 

SEMICONDUCTOR -DIODE DATA 
Most electronic parts catalogs have several pages devoted to semiconductor di- 

odes. An example of some of the data you will see in such a catalog is shown 
in the table below. Notice that diodes are designated 1N34, 1N58, etc. Just as 
with vacuum tubes, manufacturers have agreed to call diodes having the same 
characteristics by the same type number. 

SEMICONDUCTOR DIODE CHARACTERISTICS 
Peak Ambient Forward CURRENT 

TYPE Inverse Temperature Peak AVERAGE CAPACITANCE 
Volts Range -°C mA mA pF 

1N84A 60 50 to +75 150 50 1.0 
1N58A 100 50 to +75 150 50 1.0 
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The table shows some of the characteristics for the 1N34A and 1N58A. Peak 
inverse voltage (PIV) is the reverse bias at which avalanche breakdown occurs. 
The ambient temperature range is that range of temperatures over which the 
diode will operate and still maintain its basic characteristics. Forward current 
values are given for both the average current (that current at which the diode is 

usually operated) and the peak current (that current which, if exceeded, will 
damage the diode). The only difference between these two diodes is in the peak 
inverse voltage. Therefore the 1N34A could be substituted for the 1N58A in appli- 
cations involving signals of less than 60 volts peak -to -peak. 

SEMICONDUCTOR TYPES 

There are two types of semiconductor material of interest to us -P -type and 
N -type. This simply means that a slice or piece of semiconductor, say N -type 
germanium, has been atomically altered to include an extra electron in the 
orbits of some of the atoms. So, whenever a current is passed through an N -type 
semiconductor, it is the result of excessive free electrons moving from orbit -to- 

orbit. 
On the other side of the coin, a piece or slice of P -type germaniun has been 

atomically altered to have one less electron than normal in some of the orbits. 
Whenever external energy is applied to a P -type semiconductor, the shifting and 
exchanging of free electrons again takes place, but it does so by filling and then 
emptying the holes caused by the missing electron. 

So, a double view of electrical flow in a P -type semiconductor is possible. 
Electrons still flow toward the positive energy source, but holes also effectively 
flow in the opposite direction- toward the negative energy source. 

DIODE OPERATION 

Early radios used crystal diodes to detect radio signals. These diodes allowed 
current to flow in one direction but not in the other. This unidirectional 
current capability is, of course, the distinguishing feature of the diode. 

A solid -state diode consists of a section of P -type semiconductor material joined 
to an N-type section. The activity occurring at the junction of the materials is 
responsible for the unidirectional property of the diode. The contacting surface 
is called the PN junction. 

I 
CONNECTION 

WIRE 

DIAGRAM OF SOLID STATE DIODE 

P-TYPE \/ N-TYPE 
GERMANIUM GERMANIUM 

PN JUNCTION 

CONNECTION 
WIRE 
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Forward Bias 
In order to produce a flow of current across the junction, the diode is forward 
biased by a battery connected as shown. The negative terminal connects to the 
N -type semiconductor while the positive terminal connects to the P -type. Free 
electrons in the N section move toward the junction because they are repelled 
by negative voltage from the battery. Simultaneously, holes in the P4type semi- 
conductor are forced toward the junction by the positive battery voltage. If the 

voltage applied to the diode is great enough to overcome a natural junction 
barrier (about 0.3 volt for germanium), electrons from the N -type semiconductor 
will begin to fill holes in the P -type. For each electron -hole combination at the 
PN junction, an electron enters the diode from the negative battery terminal, 
while another leaves the diode for the positive terminal. Thus, current flows 
through the diode. 

Reverse Bias 
When the battery connections are as shown, the diode is reverse biased. With 

the negative battery terminal connected to the P -type semiconductor, holes are 
attracted away from the junction. At the same time, the positive battery voltage 
attracts free electrons in the N -type semiconductor away from the junction. The 
result is an absence of current flow because electrons and holes are not at the 
junction area and cannot, therefore, combine. 

REVERSE BIASED DIODE 

,t 

MIME 

NPN TRANSISTORS 
By sandwiching a very thin piece of P -type germanium between two slices of 

N -type germanium, an NPN transistor is formed. A transistor made in this way - 
is called a junction transistor. The symbol for this type of transistor showing 
the three elements (emitter, base, and collector) is shown. The three elements 
correspond to the cathode, grid, and plate, respectively, of a vacuum -tube triode. 
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NPN TRANSISTOR SYMBOL -JUNCTION TYPE 

NPN 
SYMBOL 

COLLECTOR BASE EMITTER 

1 

N-TYPE 

N 

P- 
TYPE N-TYPE 

P N 

PNP TRANSISTORS 

By placing N -type germanium between two slices of P -type germanium, a PNP 
junction transistor is formed. A PNP point- contact transistor can be made by 

fusing two catwhiskers to a large N -type base. 
The symbol for the PNP transistor is almost identical to that of the NPN 

transistor. The only difference is the direction of the emitter arrow. In the NPN 
transistor it points away from the base, and in the PNP it points toward the base. 
Electrons always flow into the arrow. If the arrow points toward the base, the 
electron flow is from base to emitter. 

PNP TRANSISTOR SYMBOL -POINT AND JUNCTION TYPE -- 
PNP 

SYMBOL 
BASE 

COLLECTOR EMITTER 
P -TYPE 

EMITTER 

JUNCTION 
TRANSISTOR 

EMITTER' 
P-TYPE 

PNP 

N-TYPE 

BA4 SE 

COLLECTOR 
P -TYPE 

PNP 

BASE 

POINT - 
CONTACT 
TRANSISTOR 

P -TYPE 
COLLECTOR 

Q9. The capacitance of a solid -state diode must be considered 
at - - - - frequencies. 

Q10. The three elements of a transistor are the 
- - - -, and 

i 
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Your Answers Should Be: 
A9. The capacitance of a solid -state diode must be considered at high 

frequencies. 
A10. The three elements of a transistor are the emitter, base, and 

collector. 

WHAT YOU HAVE LEARNED 

1. Semiconductors are materials that are neither good conductors nor accept- 
able insulators. 

2. Transistors and solid -state diodes replace vacuum tubes because they are 
smaller, weigh less, are more rugged, use less power, and have a longer 
useful life. 

3. Holes behave as though they were positively charged particles. 
4. Current flows through a forward- biased PN junction but not through a re- 

verse- biased PN junction. 
5. Transistors function like valves to amplify signals. 
6. The emitter, base, and collector of a transistor correspond to the cathode, 

grid, and plate of a triode tube. 
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Ask Hank, He Knows 
Continued from page 25 

before it is dissipated. Also, the irregular 
surface of land chops up the ground wave 
and breaks it up much the same way a hur- 
ricane is broken up over land. 

Sounds Like an Old Timer 
My old Cannonball headphones have had it. 

I've got to spring for a new set, so what's 
good? 

-J.K., Miami FL 
Just stay away from hi -fi headphone -they 

are for the birds. By that I mean, they will 
chirp a lot because they are too darn good for 
the job they have to do. Something to do 
with frequency response when you don't need 
it. Instead, pick up some literature from Telex 
and Superex. These firms make good com- 
munications headphones you'd be proud to 
slip on your noggin. 

Why Buy, I've Got Last Year's Issue 
Let's be honest with the readers. You pub- 

lish COMMUNICATIONS WORLD twice a year when 
all a fellow really needs in one issue maybe 
every other year. Hows about it, will you 
level with me? 

-R.F., Greenwich CN 
Look, you buy what you need and no more. 

In fact, I suspect there are about 200,000,000 
potential readers who pass newsstands during 
the year and pass us by. That's life! But if 
you are a serious DXer, let's talk about it. 
First, White's Radio Log is updated every 
issue with a minimum of 700 to 1000 cor- 
rections. If you tune the BCB, FM or TV for 
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DX, we'll see you every six months. You 
need White's! If you are a beginner, then you 
will need the next several issues just to get 
oriented. Only the old pros would pass us by, 
but they don't. It seems the old pros realize 
they can never learn enough about their hobby. 
Okay, so I leveled. Get up the scratch for the 
next issue. 

Sun Spots 
When will the sun spot frequency be low 

again? 
-H.P., Dallas TX 

They are getting lower and lower each month. 
The high was during 1968 and the low is 
expected about 1974 -5. But don't wait till 
then, start DXing today. 

They Are Still Around 
I heard that the XYZ Radio Company is 

out of business. I still see some of their gear 
on dealer shelves. Is there anything wrong 
with their products? 

-B.B., Newark NJ 
Heck no -there is nothing wrong with their 

product, but let me explain. A few shortwave 
receiver manufacturers have ceased production 
due to hard times in the consumer receiver 
industry due to imports. However, their prod- 
ucts are still available because they have many 
fine items in warehouses. Don't worry, these 
manufacturers will snap back when times get 
better because their products are good. 

Testing 1, 2, 3, 4- 
The big catch for a BCB DXing comes 

when that "daytime only" 1000 or 5000 -wat- 
ter takes to the air at 2 AM for a frequency 
check. Finding these stations is hit or miss 

(Continued on page 96) 
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Build an Ecology Cover for your 

Soot, dog's hairs, lint, dust, beach sand, 
not to mention martini and mustard stains, 
mar the surface of your LPs because your 
phono is not topped off with an ecology 
cover. Don't yield to record surface noise 
or skipped grooves -fight back with a 

home -brew Plexiglas cover you can knock 
together in one evening. 

You can design your cover. All it takes is 
four sides and a top. Unsure? So was I, so 
I cut up some cardboard to the sizes re- 
quired and Scotch -taped it together to be 
sure of the dimensions. Nothing like a good 
fit with a prototype before buying the Plexi- 
glas. Next stop was the hardware center 
where the Plexiglas was available along with 
a cutting tool and some sand paper. 

Scribing and breaking Plexiglas is easy. 
With the cutting tool, scribe a straight 
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by Joe Gronk 

line about seven times for a deep groove in 

the Plexiglas. Then, the scribed line is 

placed over a 3 /4 -in. dowel running the 
length of the break. To break, hold the 
sheet with one hand and apply downward 
pressure on the short side of the break 
with the other. The hands should be kept 
adjacent to one another and successively 
repositioned about 2 inches in back of the 
break as it progresses along the scribed 
line. All this is done with the protective 
masking paper on the Plexiglas. 

Rough edges can be scraped with a 

sharp knife, then sanded with a medium 
grit (60 -80) paper. Once smooth, continue 
with "wet or dry" (150) grit sand paper. 
For a transparent edge, follow this step 
with grits to 400 and buff with a clean 
muslin wheel dressed with a good grade of 
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fine grit buffing compound. Inexpensive kits 
with compounds and wheel are available 
at Plexiglas dealers. 

Assemble the Plexiglas pieces to shape 
with strips of masking tape with the pro- 
tective paper removed from the Plexiglas. 
Apply solvent (solvent and applicator are 
available where you buy Plexiglas) to the 
joint with a solvent applicator -a syringe - 
like device for applying small amounts of 
solvent without dripping. A small drop will 
spread in the joint and go a long way. First 
practice on some scraps. You'll be a pro 
in no time. 

The Ecology Cover is now finished. Re- 
move the masking tape and place the cover 
on top of your turntable or phono. If you 
wish, install hinges so the lid can be lifted 
with ease. To do so, drill holes in the Plexi- 
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Working with plexiglass is as simple as 
one, two, three, four. After determining 
top and side measurements, scribe cuts 
(1) and snap clean (2) with original 
masking paper on Plexiglas. Use masking 
tape to assemble phono cover (3) after 
edges are sanded smooth. Next, apply 
cement (4) with a solvent applicator 
which provides a prcfessional touch. 

glas with a hand or twist -drill. Use a sharp 
bit and slight pressure. Select either brass 
or "silver" hinges to go with the motif. 

Like beautiful wood or fine silver, Plexi- 
glas can be scratched. But unlike most 
other materials, a scratch on the surface of 
Plexiglas can be removed. Minor surface 
scratches can be visibly removed by wax- 
ing. Deeper scratches can be removed by 
sanding lightly with 400 grit paper and 
buffing compound. A periodic waxing with 
a good grade of automobile wax (not of 
cleaner -wax combination) will protect the 
surface of Plexiglas. Apply a thin, even 
coating with a soft clean cloth. 

A full -color illustrated brochure entitled 
Do It Yourself Acrylic Sheet is available by 
circling No. 52 on the Reader Service 
Coupon on page 17 or 103. 
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Let Bell & Howell Schools 
help you get ready for a 

rewarding Coior TV 
Service Business 

of Your Own 
This new program 
brings you a complete 
Bell & Howell Color 
TV kit -plus addit- 
ional Bell & Howell 
Schools materials - 
which you receive a 

step at a time. The 
Color TV kit offers an 
ultrarectangular 25" 
diagonal picture tube 
with 315 -sq. inch 
screen. Lets you view 
more of the trans- 
mitted image. 25,000 
volts. 45 transistors, 
55 diodes, 4 advanced 
IC's. 3- stage, solid - 
state IF. Solid -state 
VHF /UHF tuners. Au- 
tomatic fine tuning 
and many other qual- 
ity features. 

BUILD, KEEP 
THIS COMPLETELY NEW 

BELL & HOWELL 
25" DIAGONAL SOLID -STATE 

3UILD, KEEP, USE ALL FOUR OF 
THESE PRECISION QUALITY KITS 

INCLUDES - 
Design Console with built - 
in power supply, test light 
and speaker. Plus patented 
plug -in Modular Connectors. 

INCLUDES - 
Portable 5 -inch, wide -band 
oscilloscope calibrated for 
peak -to -peak voltage and 
time measurements. 

INCLUDES- - 
Transistorized Meter 

. a muitimeter for 
current, voltage 
and resistance 
measurements 
registered on a large, 
easily -read dial. 

FREE! MAIL CARD TODAY FOR ALL THE FACTS 
No Postage Needed 

ELEMENTARY ELECTRONICS 



YOU'LL BE READY FOR COLOR TV .. . 

B &W AND MOST HOME ENTERTAINMENT 
ELECTRONICS DEVICES 

This exciting new program offers you the first 
315 -sq. inch Solid -State Color TV available for 
at -home training. 

s As you follow the simple, step -by -step assembly 
procedures, you become thoroughly familiar 
with the most advanced solid -state TV cir- 
cuitry. And as you build this kit you'll prepare 
yourself for a profitable Color TV service busi- 
ness of your own- either full or part time. 

Why Color TV pays better. 
Today, Color TV is the big seller. As Color 
Television goes completely solid- state, the man 
who has mastered this type of circuitry will be 
in demand. Obviously, this is where the money 
is going to be made. 
This new Bell & Howell Schools program will 
also give you an in -depth knowledge of the 
basics as well as TV circuit theory and analysis. 
You'll get the theory and practical experience 
you need to handle radios, hi -fis, stereos, and 
tape recorders. 
You will also receive three precision quality in- 
strument kits which you assemble and keep. 
These are highly sensitive professional instru- 
ments which you'll use constantly. 

EXCLUSIVE ELECTRO -LABE 
IS YOURS TO KEEP, USE 

This unique at -home laboratory comes to you 
in 16 shipments and includes a remarkably 
instructive design console. You can rapidly 
"breadboard" a great variety of circuits without 
soldering., The Oscilloscope offers 3 -way jacks 
to handle test leads, wires, plugs. Images on 
screen are bright, sharp. Your Transistorized 
Meter is fully portable, features a sensitive, 
4 -inch, jewel- bearing d'Arsonval meter move- 
ment. It's a multimeter for current, voltage and 
resistance measurements. 

CONSIDER THESE ADVANTAGES: 
Bell & Howell Schools' Electro- Lab -at -Home 
Plan gives you the most thorough background 
possible in solid -state Color TV. Everything 
Note: TV picture is simulated. 

comes to you by mail and you go at your own 
speed. You'll be prepared not only for a service 
business of your own but for many positions in 
the Electronics and Television industries. All 
without missing a paycheck! 
When you have completed your program our 
Lifetime National Placement Service will help 
you locate in an area that interests you. This 
service is available at any time -now or in 
the future. 

Approved for G.I. Benefits 

Our programs are approved for Veterans' Bene 
fits. If you're a Vet, check the space in the card 
at left for full details. 

Student Loans now available 
If you are a non -veteran and need financial 
assistance, you may qualify for Student Loans, 
which are also available. 

Special Help Sessions. These are scheduled 
regularly (Saturdays) at seven Bell & Howell 
Schools and in many other cities. Here you can 
get expert guidance by top instructors to help 
you over the rough spots. 

Bell & Howell Schools offer you even more. 
Once you have finished your program at home, 
you may decide you want more advanced prep- 
aration. In this case, you may transfer to any 
one of our seven schools which are located all 
across the country. 
Mail the postage -free card today for all the 
facts. There is no cost or obligation of any kind. 

DEVRY If1STITUTE OF TECHROLOGY 
ONE OF THE 

Pi BELL HOWELL SCHOOLS 

(TV kit is not available in Canada) 325 

FREE! MAIL CARD TODAY FOR ALL THE FACTS 
No Postage Needed 
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Kathie CB Carousel 
Continued from page 50 

pressed) at peak sound levels. This type of 
operation- rather than compressing the en- 
tire sound level range -is virtually identical 
to a broadcast -type limiter and provides the 
maximum degree of talk- power. Jeff, our 
technician, says that if you drop into your 
local AM broadcasting station you'll find 
the same type of limiter in use. 

Most important feature of all is the 
M -1-3's unusually low compressed distor- 
tion, as shown in Figs. 2 and 3. Figure 2 is 
the M4-3's output well below compression 
-note that it is notably clean and undis- 
torted. Figure 3 is almost maximum com- 
pression, the equivalent of shouting directly 
into the microphone. Only by looking real 
hard can you note any distortion on the 
positive waveform peaks. This is outstanding 
performance. 

Modulation Meters. Even though the M+3 
has an output level control, the level ap- 
plied to the transceiver can be considerably 
higher than from the microphone normally 
supplied, and there is a possibility the trans- 
mitter will be overmodulated. For this rea- 
son some sort of modulation meter is re- 
quired for the initial M-j-3 output level 
adjustment. Once the adjustment is made 
the level control can be taped in position 
because the M -!-3's amplifier power is con- 
trolled by the PTT switch. 

Summing Up. The Turner M+3, priced 
at $33 CB net, passed every test we could 
think of with flying colors. It produces a 
clean, highly intelligible signal that's all far 
out talk power. For additional information 
circle No. 44 on our Reader Service Coupon 
on page 17 or 103. 
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CB Coffee Break 
Continued from page 74 

Class E citizens band. It is Congress that 
controls the FCC budget. And when a Con- 
gressman talks, the FCC listens. 

It isn't that the FCC is made up of bad 
guys. To the contrary, the FCC has a lot 
of good guys. But, they're being pressured by 
a lot of wanters of this and that. For years, 
the FCC has bowed to broadcast industry 
pressure. The broadcast industry is concerned 
about profits. Now, we're talking about public 
necessity and convenience. Class E CB will be 
good for the public. Let's get it -now! 

Hey, Look Me Over 
Continued from page 12 

in an ultra thin enclosure. Bass response goes 
down to 50 Hz with the powerful 5 -in. high -com- 
pliance woofer and 5 -in. drone cone. The two 
high frequency tweeters disperse crystal clear, 

_brilliant highs up to 19,000 Hz. Electrical cross- 
over is present at 4 kHz. An ideal choice for 
rear speakers in 4- channel stereo systems where 
compact size and high quality sound is a must. 
Can be hung on walls, placed on bookshelf, or 
stood on floor (with legs supplied) if desired. 
Cabinet is hand finished in oiled walnut with 
a luxurious textuerd brown grille cloth. Imped- 
ance: 8 ohms. Built -in adjustable high frequency 
level control. Size: 19 -13/16 x 14 -27/32 x 

2- 15 /32 -in.D. Priced at $34.95. For more informa- 
tion, circle No. 11 on Reader Service coupon on 

pages 13 or 103. 

DX Guide 
Continued from page 76 

they have been logged in North America 
on frequencies as low as 2868 kHz. All 
reports should contain two International 
Reply Coupons available from any post 
office for 15 -cents each. This is of course 
less than you would pay a dealer for 
the equivalent stamps, and in most cases 
he couldn't provide the rare postmarks. 

Stamp collectors turned DXers will en- 
counter a completely different kind of 
problem if they tackle the Spanish held 
Canary Islands and British owned 
Ascension. These are the sites of widely 
heard international relays operated by 
R. Nacional Espana and the British 
Broadcasting Corporation. It is official 
policy of both these organizations to 
issue all QSLs from their headquarters in 
Madrid and London respectively. How- 
ever some reports addressed to Sr. J. de 
Rojas Mora, Director, RNE Canarias, 
Santa Cruz de Tenerifi have been answered 
directly from the islands. RNE Canarias is 

easily heard evenings in North America 
with Spanish transmissions beamed to Latin 
America on 11,800 and 15,360 kHz. 

Electronic QSL's? When the BBC'S S. 

Atlantic Relay Station first appeared on 
the scene in 1966, the staff planned to 
issue special QSL cards directly from 
Ascension island at their own expense. 
However the quantity of mail, among 
other factors, soon became so over- 
whelming that the project had to be 
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abandoned. As giant interelated networks 
of SWBC relays, of which BBC Ascension 
is a part, become ever more all- encom- 
pasing and politically intricate, DXers 
will find it increasingly difficult to obtain 
QSLs representing any individual trans- 
mitter site. This same "transmitter ex- 
plosion" is part of an overall technological 
trend which, ironically, may eliminate the 
postal system entirely as we know it. 
If that happens collectors will have to 
abandon stamps, except as high priced 
historical artifacts of an antique corn - 
,munications system, and concentrate 
entirely upon the QSL which by then 
would reach the DXer electronically via 
a myriad of completely interchangeable 
facilities. 

In other words, the very problems posed 
for stamp collectors by RNE Canarias 
and BBC Ascension suggest yet another 
reason why all philatelists should also now 
become QSL connoisseurs. On the other 
hand, if you are unable to receive a reply 
directly from RNE Canarias, you can 
always try for Canarias Aeradio working 
South Atlantic traffic on 8882 kHz. 
Unfortunately, Ascension Aeradio won't 
do you a bit of good as it is operated by 

the USAF and would use U.S. stamps. 
Early Morning Goodies. With the excep- 

tion of ultra -rare St. Helena. Bermuda is 
least involved in political /technological 
issues of all the islands covered in this 
article and therefore, once you log it, it 
will be the easiest from which to receive 
a QSL with the island's own individual 
stamps affixed. But even here, ZFB1, a MW 
Broadcast Band station (960 kHz) at Hamil- 
ton, sometimes acts as an unofficial Voice of 
America relay. Early in 1971 they were 
reported by members of the International 
Radio Club of America with VOA 
English language transmissions during the 
wee hours of the morning; QSLs for 
these can be obtained directly from 
ZFB1. If you live East of the Mississippi 
and don't have an all night local on 960, 
you should eventually bag this one. 

Meanwhile, during the evening hours 
Eastern collectors, depending upon the 
selectivity of their receivers and local 
QRM situation, might also be able to hear 
ZBM1 on 1235 kHz, half way between 
two graveyard channels. Or, if you can 
hear neither ZFB1 nor ZBM1, Kindley 
Aeradio is widely heard days on 8871 
kHz and 2868 kHz at night. 
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Hour Master 
Continued from page 58 

the board to prevent AC fields from af- 
fecting the FET's gate. Regarding relay 
K1, sensitive types with coil resistances of 
1000 to 2500 -ohms will work if R3's value 
is adjusted to give the proper drive to 
relay -driver transistor Q2, (decrease R3 in 
20% steps for . more drive) . The triac is 
mounted on perforated board together with 
a heatsink of 15 gauge aluminum. No 
insulating washer is needed, but be sure 
that other parts do not touch the heatsink. 
Diac D1 is mounted under the board. It 
isn't polarized so just wire it in. When the 
board is all done, mount it in the case on 
a pair of fiber or metal spacers. Make the 
bracket for the battery from a scrap of 
aluminum and screw it in place. 

Operating Info. The triac specified is good 
for 600 watts, and the phase control will 
handle anything but fluorescent lamps and 
induction motors. If you want to handle 
more power, use a bigger triac in the same 
series. You will have to if you want to 

extend control to such high power items as 
household irons or hotplates. Now, wire the 
system together being careful to use heavy 
leads in the power control section. 

Connect a floor lamp or worklight to 
receptacle SOI and apply primary power 
to the system. The lamp should now light, 
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three speeding tickets this month." 
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"It's hard to believe, Angus, you have 
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and if you've included control R4, the 
brilliance should be variable. Now set power 
switch S2 to on and mode switch S3 to in; 
the lamp will go out. Press time -start 
switch Si, hold it for a moment and re- 
lease. The lamp will light and remain on 
for a period determined by the setting of 
R1, the time delay control. By plugging 
a clock into the output and noting when 
it turns off at various settings of time delay 
pot R1, it should be a simple matter to 
calibrate the control for various settings. 

With S3 in the in position, the load will 
be on for the time you select. In the out 
position, the load will turn on after the 
desired interval. This will allow you to 
snooze for a preset time before being 
blasted out of bed by Zarathustra, the 
Grateful Dead, etc., from your radio or 
phonograph. 

You will no doubt find your own uses 
for this versatile electronic control; while 
it isn't exactly a genie in a bottle, perhaps 
the butler can be given an extra night off. 
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perts, Robert L. Goodman, the content em- 
phasizes common -sense approaches to using 
the right instruments, thereby helping the 
technician get the most out of his investment 
in test gear. The reader will improve his 
ability to use an oscilloscope, color bar gen- 
erator, alignment generator, vectorscope, and 
other such test instruments. Also included 
are techniques involving the use of the TV 
Analyst and sine square -wave generators. 
The author also describes his "curve tracer," 
which can be quickly assembled from a 
small handful of components. With this sim- 
ple scope attachment, the condition of diodes, 
transistors -even ICs-can be assessed quickly 
and accurately. Published by Tab Books. 

Beginners Only. All the mystery and con- 
fusion is taken out of getting a Novice 
license and learning the simple theory in- 
volved in the FCC exam with a new book - 
Amateur Radio Novice -Class License pre- 
pared by the staff of 73 Magazine. The lack 
of books written for the rank beginner have 
made it difficult for the newcomer to sur- 
mount the Novice exam theory requirements, 
forcing all but the most eager bookworms to 
find a friendly ham or radio club to fill 
in the perplexing gaps. This book was not 
written by an engineer or a technical writer; 
it was written by an average ham to be 
read by absolute beginners. It is not for 
engineers, nor for children, but for the read- 
er with the equivalent of a high school 
education and the interest to think things 

Soft cover 
160 pages 
61 illustrations 
$3.95 

through. Many thousands of Novices will be 
able to easily pass their FCC exams after 
just a casual reading of this book. The theory 
is simple, and there is no reason why just 
about anyone cannot get an amateur Novice 
license after just a few days study. Published 
by Tab Books. 

Very Basic. Today, electricity affects the 
lives of almost everyone. It lights our homes, 
cooks our food, runs our machines, provides 
us with entertainment, and even prolongs 
our lives. So important, in fact, is elec- 
tricity to us nowadays that each and every- 
one of us should learn at least something 
about what electricity is, how it works, and 
how it is utilized. 

In 101 Questions & Answers About Elec- 
tricity, author Leo G. Sands answers often - 
asked questions about electricity. The ques- 
tions and answers cover various aspects of 
electricity ranging from the most elemental 
to the somewhat more complex. All ques- 
tions, however, are answered in a fundamental 
easy -to -read style that even the most un- 
informed layman can readily understand. 

The book is divided into five parts with 
the questions and answers in each part 
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arranged in as logical a sequence as possi- 
ble. Part 1 covers basic concepts; Part 2 
covers batteries and transformers; Part 3 
covers rectifiers and motors; Part 4 is about 
switching devices; while Part 5 contains in- 
formation of a general nature. 

Anyone who wishes to learn something 
about the basic and practical aspects of elec- 

Soft cover 
112 pages 
$3.50 

tricity, regardless of their present occupation, 
will find 101 Questions & Answers About Elec- 
tricity to be both useful and instructive. 
Published by Howard W. Sams & Co., Inc. 

Quick Reviews 
Beginner's Guide to TV Repair by George 

Zwick (published by Tab Books) offers a 

"short course" in TV receiver operation and 
preliminary trouble diagnosis for beginning 
technicians and students: soft cover; 179 
pages; $3.95. 

Radio Control Handbook by Howard G. 
McEntee (published by Tab Books) has been 
completely revised-,-aimed at tinkerers, the 
hobbyists who much prefer to make their 
own equipment; soft cover; 320 pages; $5.95. 

Simple Transistor Projects for Hobbyists 
and Students by Larry Steckler (published 
by Tab Books) offers many tried and true 
projects known to operate by the author who 
is the Editor of Radio Electronics magazine: 
hard cover; 192 pages; $7.95. 

ABC's of Tape Recording by Norman H. 
Crowhurst (published by Howard W. Sams 
& Co., Inc.) is of great value to anyone 
becoming interested in tape recording: soft 
cover; 112 pages; $2.95. 

Book Publishers' Addresses 
Howard W. Sams & Co., Inc. -4300 West 

62nd St., Indianapolis, Indiana 46268 
Tab Books -Blue Ridge Summit, Pa. 

17214 
Radio Publications, Inc. -Box 149, Wil- 

ton, Conn. 06897 
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Bandsweep. (Frequencies in kHz, times in 
GMT); 690 -Especially for western medium 
wave listeners, try Hawaii's KKUA. There may 
be some interference, but its rock music pro- 
gramming may cut through around 0800.. . . 

1367 -If you live in the east, try the offshore 
pirate station, Radio Nordsee International, 
also with up -tempo music, just before 0200. By 
the way, remember those fellows who fire- 
bombed this radio ship early last year? Well. 
three of them wound up with jail terms, we 
understand.... 4,788 -A rarie that pops up 
only a couple times a year, Turks Island Radio 
in the Caribbean, was heard on a couple of 
evenings in November 6,093 -A nice 
piece of DX is Radio Mogadishu in northeast 
Africa's Somali Republic, which has been 
heard after 0300 with weird chanting. . . . 

6,155 -Need Austria in your DX log book? 
Try Vienna between 0000 and 0030 when 
they broadcast in English... . 9,540 -You'll 
have to lose some sleep to hear Radio New 
Zealand. You can find its Pacific area beam 
around 0815 9,625 -A popular DX target 
for many is Israel's IBA, which puts in a good 
signal in English at 2100 11,810 -All 
India Radio at Delhi has been widely heard, 
particularly in the eastern states, signing on in 
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English at 1330 15,165 -One of the 
few times you can hear an English identifica- 
tion from Radio Denmark is at 1915, when 
the station signs off after its program to 
Africa. 

(Credits: A.R. Niblack, Indiana; Jerry Berg. 
Massachusetts; Howard Stevens, Michigan; 
William Conner, Pennsylvania; John Alcock, 
Florida; Edward Shaw, Virginia; Kim Elliot. 
Indiana; Bill Willis, California; Page Taylor, 
New Jersey; National Radio Club, Box 99, 
Cambridge, Mass.; International Radio Club of 
America, 6059 Essex St., Riverside, California; 
Gladys Martin, Brooklyn, N.Y.; North Ameri- 
can SW Association, Box 989, Altoona, 
Pennsylvania) 

Backtalk. First, let's handle a couple of queries. 
Herbert Storm of Randolph, Vt., asks about 
obtaining a chart showing the types of services 
using all the wave lengths across the entire 
radio frequency spectrum. 

Well, Herb, you can order such a chart, - 

"The Electromagnetic Spectrum," from SWL 
GUIDE, 414 Newcastle Rd., Syracuse, N.Y. 
13219. 

And-Californian Walt Marx asks about "the 
listing book called WRT which has all of the 
radio stations al over the world." 

Actually, Walt, it's WRTH, short for World 
Radio -TV Handbook. Published annually in 
Denmark, it is one reference volume all DXers 
should own. It costs $6.95, plus postage costs, 
and can be obtained from SWL Guide (see 
address above), Gilfer Associates, Inc., P.O. 
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Box 239, Park Ridge, N.J. 07656, or from a 
number of the larger ham radio stores around 
the country. 

VOLMET, the aeronautical weather services, 
apparently interests a number of readers, 
particularly since we mentioned the Anchorage, 
Alaska aero station in a recent DX Central 
column. 

Seattle's Henry Stowell sends along addresses 
of a couple of other VOLMET stations which 
also operate on the same frequencies, 5,574 
and 8,905 kHz. They are the Air Ground 
Radio Station, Tokyo International Communi- 
cations Station, Tokyo International Airport, 
Tokyo, Japan, and the Aeronautical Informa- 
tion Center, Civil Aviation Department, Hong 
Kong International Airport, Kowloon, Hong 
Kong. 

Tokyo transmits the weather for aircraft on 
the Pacific routes at ten and 40 minutes past 
each hour; Hong Kong at 15 and 45 minutes 
past the hour. Early mornings are the best 
times to try. 

What are DX Central reporters hearing? 
For one thing, the powerful Radio Nacional de 
Nicaragua in Managua on 11,875 kHz. You, 
like readers Tim Fisher of Columbus, Ohio, 
and Robert Vance of Kansas City, should find 
them broadcasting in Spanish almost any time 
during the evening. 

Another fine DX club is in the spotlight 
this month. It is the National Radio Club, the 
oldest hobby organization in the world devoted 
exclusively to medium -wave listening. 

The club's, printed -not mimeographed- 

bulletin, DX News is published 32 times a 
year, weekly during the busy winter medium 
wave listening season. You'll find plenty of 
information of use to you if you DX the 
frequencies between about 540 and 1600 kHz. 
There is reception data on U.S., Canadian and 
other Western Hemisphere BCB'ers. And if you 
believe that Trans -Atlantic and Trans -Pacific 
medium wave listening is impossible, you 
should just see NRC's foreign DX column! 
In addition, there are numerous feature 
articles that will help you soup up your equip- 
ment, build specialized BCB (that's broadcast 
band or medium wave, in case the abbreviation 
is new to you) antennas, and learn more about 
why distant medium wave reception is possible. 
If you'd like to join, or get more information 
about the National Radio Club, use the handy 
form on this page. Remember, send it directly 
to NRC and not to DX Central Reporting. 
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NATIONAL RADIO CLUB 

BOX 99 
CAMBRIDGE, MASS. 02138 

I read about NCR in ELEMENTARY ELECTRONICS 

"DX Central Reporting." (Please check one) 

I want to join. I am enclosing $7.50 (third 
E. class mail) or $10 (first class mail) for one year's 

membership. 
Please send me more information about NRC. 

Name 

Address 

City State ZIP 
ánnmuunuuuunnunnnnnnnnuuuuunnunuuumunuuuuuuumuuuuunm n moor. 
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Ask Hank, He Knows 
Continued from page 85 

unless one knows where and when to look. 
Where is this information available? 

Brooklyn, NY 
Do what I do -write a letter to the station 

and ask them. However, you can catch as 
catch can at 0200 local time on Mondays. So 
take a nap on Sunday after dinner and stay 
up late. 

DXing Home 
1 want to buy a radio with shortwave bands 

that will get broadcasts from the Philippines. 
Are the radios from Sears -Roebuck or Spiegel 
any good? - P.F.Z., Ellwood City, PA 

What you really need is the Spring Sum- 
mer 1972 COMMUNICATIONS WORLD mag- 
azine especially prepared for new shortwave 
listeners like you. Not only do you get "what 
to buy" info, the issue gives tips on antennas, 

when to listen; in general, the right things to 
do with the right equipment. Get a copy 
today. 

Magnum 
Continued from page 65 

the value of the R9 resistor across the 
secondary of transformer Tl (I 17 -VAC 
winding), but no lower than 39,000 ohms. 
If you desire a more interrupting sound, 
just leave out one of the steering diodes. 
If you vary the base resistors of Q1 and Q2 
between 22,000 and 220,000 ohms, you 
will vary the rate of interruption. 

The Magnum may be used as a direct 
replacement for most all DC- operated 
alarm bells operating on 6 to 18 volts; the 
higher the voltage the louder the racket. 
Just connect terminal 2 to the positive 
bell lead and terminal 3 to the negative 
bell lead, and you're in business. 
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Newscan 
Continued from page 26 

crucible of precious iridium metal. Iridium is 
one of the few materials which can withstand 
this temperature and not react with the sap- 
phire melt. 

A sapphire "seed" is inserted into the molten 
sapphire and then slowly withdrawn while the 
sapphire freezes or "grows" on the seed. A 
week is required to allow the crystal to grow to 
full size. Just a small variation in the electrical 
power supply will cause the loss of the whole 
crystal due to thermal shock stresses. The 
iridium crucible to grow the large crystal has 
a value of $50,000. 

The "growth" of this sapphirecrystal repre- 
sents a milestone in the development program 
at Union Carbide's Crystal Products Depart- 
ment in San Diego. Only two years ago, 2- 
pound sapphire crystals were the limit of ca- 
pability. It was not until 1960 that sapphire 
crystals weighing more than a fraction of a 
pound were regularly manufactured. 

Clear or "white" synthetic sapphire has good 
optical transmission in the visible, infrared and 
ultraviolet portions of the radiation spectrum. 
It is the hardest, strongest and highest -melting 
optical component known. As a result, sap- 
phire finds use in extremely tough environments 
such as are seen in missile, space and high - 
temperature requirements. 

Laser ruby crystals differ only from clear 
sapphire by the addition of a fraction of one 
percent of chromium metal "dopant" to the 
crystal growth melt resulting in the characteris- 
tic ruby color. 

Union Carbide uses the same crystal growth 
process to make Linde simulated diamonds for 
jewelry, known industrially as yttrium alumi- 
num garnet or YAG. While the growth time re- 
quirement for YAG is much greater than for 

ONLY 16 ELECTRONIC 

DRIVERS AND LEADS 

REQUIRED IN AN 6- 

CHARACTER -WIDE GE 

LIQUID CRYSTAL 

DISPLAY 

65 ELECTRONIC 

DRIVERS AND LEADS 

REQUIRED IN AN 6- 
CHARACTER-WIDE 

CONVENTIONAL 
LIQUID CRYSTAL 

DISPLAY 
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sapphire, YAG crystals can only be grown in 
smaller sizes because of a more complicated 
crystal structure. 

NUMBER PLEASE 
Electronic display panels that use liquid crys- 

tals instead of lamps or tubes to flash alpha- 
numeric messages are moving closer to market 
because of new and simplified circuitry. New 
GE advances require only 16 electrical leads 
for an eight- character -wide display, compared 
to the 65 needed for similar liquid crystal dis- 
plays. The development is expected to speed 
applications of liquid crystals in advertising dis- 
plays, computer time -sharing terminals, hand- 
held calculators, and electronic wristwatches. 

Liquid crystals are fluids that flow like a 
liquid but have some of the optical characteris- 
tics of solid crystals. They scatter available 
light when voltage is applied, becoming turbu- 
lent and changing in appearance form trans- 
parent to opaque or frosty. Thus, images can 
be created according to predetermined patterns. 
Since no light is emitted or generated, very 
little power is required to operate liquid crystal 
displays (only about 300 microwatts per square 
inch of area to be activated). Up to now, liquid 
crystals have not been widely used in displays 
because of the high temperature at which they 
performed (about 230 degrees Fahrenheit), plus 
the high cost of the complex electronic circuitry 
required. The temperature problem was solved a 
few years ago when liquid crystals were found 
that performed at room temperatures. 

The new GE development, called "AC coin- 
cidence addressing for liquid crystal displays," 
greatly reduces the number of electrical con- 
nections to the display cells. The eight- charac- 
ter- display cells. The eight- character -display 
was made by sandwiching a thin liquid- crystal 
layer between two plates of glass. The top plate 
is coated with a conductive film, patterned to 
form eight separate blocks. The lower plate is 
coated directly beneath each block to fashion 
seven segments grouped in a figure -eight pat - 

The big plus in the General 
Electric's new electronic 
display panels is in the 
reduction of electrical leads 
from 65 needed in similar 
systems to 16. This develop- 
ment, aside from saving miles 
of copper wire, will bring the 
application of display panels 
to many consumer uses. 
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tern. When various combinations of segments 
are activated, a specific numeral- ranging from 
0 to 9 -can be formed, along with a decimal 
point. 

Key to the GE display is a single lead link- 
ing all common segments and decimal points 
along the horizontal row. In addition, each of 

General Electric computer programmer 
Linda Thumhart (left) and secretary 
Donna Rhodes play a noontime game of 
tic -tac -toe on a first -of -its -kind 
liquid crystal display at the GE Re- 

search and Development Center, Schenect- 
ady, NY. Along with the game, the girls 
are demonstrating a "first" with liquid 
crystal displays -that each character 
can be activated independently or 
simultaneously. 

the eight characters across the display has a 
seperate lead, so that each character can be 
activated independently or simultaneously. Each 
character is scanned electronically in sequence 
to determine which ones are to be activated. 
By changing the frequency of the alternating 
current on the leads, the liquid crystal film be- 
hind each of the eight blocks can be made to 
appear either transparent or opaque. A high - 
frequency pulse makes the liquid crystal film 
appear transparent or clear. A low- frequency 
pulse makes it opaque or frosty. Thus, mes- 
sages or displays can be created as desired. 
Now you can look forward to many and varied 
consumer applications that heretofore were 
never imagined. 

HERE'S LOOKING AT YOU 
A new video communicaions system now 

permits businessmen in the United States and 
overseas points to exchange virtually instan- 
taneous views of products, charts of other sub- 

jects as they talk via telephone. 
The system, called Videovoice, is based on 

the premise that leased channel subscribers 
and other members of the world -wide business 
community can benefit from the added dimen- 
sion of visual communications utilizing their 
present voice circuits. 

Once two locations are equipped with Video - 
voice units, operation of the service is simple. 
A subscriber wishing to transmit visual infor- 
mation to an overseas location places a call in 
the usual manner over his private network. He 
then trains the Videovoice TV camera on the 
subject to be transmitted. If the subject is fixed, 
such as a chart, the subscriber merely pushes 
the transmit button. If the subject is live, such 
as individuals around a conference table, the 
sender pushes a freeze button to "snap" a pic- 
ture, looks at a small monitor to see the picture 
and then transmits it. 

The Videovoice receiving unit at the distant 
terminal displays the picture on a TV screen 
until a new frame is transmitted. A two -way 
discussion can proceed while the pictures are 
being exchanged if a full duplex system, which 

The Videovoice system transmits still black -and- 

white TV pictures over the same circuit used for a 
voice conversation. The photo above illustrates 
how a diagram under discussion could be transmitted. 
The photo below demonstrates the receiver end. 
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consists of two circuits, is being used. 
If only one circuit is being used, the trans- 

mitting party must discontinue his voice con- 
versation during the brief 30- second transmis- 
sion period. The full two -way conversation 
then can resume after the picture is received 
and is being displayed. 

Videovoice also can be used to transmit any 
type of graphic or printed material, including 
cardiograms, blueprints, schematics, data print- 
outs, stock quotations, educational and training 
materials, and airline arrival and departure 
information. 

The service can be conducted as a two-way 
exchange of visual information by having trans- 
mitting and receiving units at both locations, or 
as a one -way service with a transmitter at one 
site and a receiver at the other. 

ECOLOGY PLUS 
A new 30,000 -ton- per -year steel- making plant 

here produces no smoke, no fumes and no ash. 
As extra ecological and industrial bonuses, the 
profitable plant dumps no industrial wastes to 
pollute nearby San Franscisco Bay, and its 
daily waste metallic condensate is recycled. The 
plant's only waste is an occasional wisp of 
cleansteam. 

The Airco Vacuum Metals revolutionary 
plant replaces coal or other polluting fossil fuels 
with a new process incorporating a battery of 
Varian super power tetrodes to regulate the 
power that fires its giant electron beam furnace. 

The $15 million plant produces 120 tons per 
day of super -pure stainless steel with the 
strength and corrosion resistance for such 
critical applications as chemical process piping, 
marine hardware, food processing equipment 
and water -treatment equipment. 

At the 75 -foot -tall furnace, technicians peer 
through portholes to direct electron beam guns 
at the molten metal, literally stirring the white 

hot river of steel and boiling away impurities 
into a 0.1 micron vacuum. 

Each of the 22 electron beam guns in con- 
trolled by super power tetrodes, each rated at 
200 kW. Varian /Eimac super power tetrodes 
are used in Airco Temescal systems as high- 
speed switches in the high -voltage leads at a 
point between the power supply and the vac- 
uum system. These devices also act as isolators 
of radio -frequency waves to minimize their flow 
back into the power -supply system. This switch- 
ing action also stops the current flow into the 
vacuum system wherever there is an incipient 
arc. Before an arc can become fully developed 
and self -perpetuating at low voltage, it is 
starved by the fast shut -off action of the tetrode. 
Since this fast action occurs within microsec- 
onds, the power can be restored to full value 
after an interval of only about 10 milliseconds. 

In addition, several guns may be operated in 
parallel on one tetrode system without signifi- 
cant interaction between guns. Electron -beam 
guns can be in the same or in separate vacuum 
chambers. Where guns are located in different 
chambers, Airco Temescal provides safety dis- 
connects in the high -voltage lines so that oper- 
ators can work on electron -beam guns in the 
unit that is down to air while other systems 
continue to operate. Maintaining a constant 
voltage is critical, because-too little voltage will 
yield imperfect ingots while too much will burn 
out the, electron guns. The Varian / Eimac 
tetrodes allow less than one percent voltage 
out the electron guns. The Varian /Eimac 
deviation. 

Airco's new steelmaking plant, which went 
on- stream earlier this year, uses a process de- 
veloped by Airco researchers called electron 
beam, continuous hearth refining. According to 
Airco spokesmen, this is the world's first con- 
tinuous steelmaking process conducted entirely 
in a high vacuum. The combination of electron 

1+ could happen 
to you! 

. 
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New smokeless steelmaking plant and Berkeley's 
Aquatic Park recreational area (in foreground) are 
environmentally compatible. Now in full production 
of 120 tons per day of high purity stainless, the 
giant furnace is powered by Varian high power radio 
broadcast tubes. 

superheat and high vacuum permits the manu- 
facture of steel of high purity and corrosion 
resistance. An increasingly important side bene- 
fit is that the process permits the manufacture 
of stainless steel without the addition of nickel 
-a very costly element of unpredictable supply. 

Celestial Detectives 
The birth of stars, the explosion of super- 

novas, and the occurrence of star quakes all are 
under the continuous, watchful eye of `celestial 
detectives armed with new electronic tools. 
Scientists at Lick Observatory and Lawrence 
Radiation Laboratory are not the first to ob- 
serve strange celestial events in the sky. In 
1054 AD, Chinese scientists and historians ably 
recorded their observations of the birth of the 
Crab Nebula in a supernova, the most spec- 
tacular kind of star explosion. The supernova at 
birth was so bright that it could be observed in 
broad daylight with the naked eye, even 
though it was over 6 light years away. 

After 900 years, the Crab Nebula has lost 
much of its original brightness and no longer is 
titled a supernova. Had it merely faded into an 
expanding gas cloud, as most exploding stars do, 
it would have become simply the Crab Nebula. 
But several years ago astronomers detected 
pulsing radio signals coming from a spot near 
the center of the dense nebula. At first there 
was speculation that these signals might be mes- 
sages from a distant intelligence. Scientists now 
believe the signals occur naturally, caused by 
activity within the core generates a beam of 
radiation. As the core rotates, the beam sweeps 
past earth, and therefore seems to us to be 
pulsing. 

The pulsing signals, since identified optically, 
blink approximately 30 times per second. The 
rate is changing very slowly, about 1 part in 

100 

2,400 per year. Scientists estimate that at birth 
the supernova was pulsing at around 50 times 
per second. With 900 years of age under its belt 
the pulsar just doesn't have its old zip! 

Scientists are focusing their attention both on 
the Crab Nebula pulsar and a newly formed 
supernova identified as M101. Supernova M101 
is more difficult to see since it is over 1,000 
times farther away than the Crab Nebula pul- 
sar, and hence only 1 millionth as bright. At its 
full brightness shortly after birth, it was difficult 
to see with a powerful telescope. 

The birth of a supernova seems to be char- 
acterized by an explosion, a several week pe- 
riod when the star becomes as much as 1 mil- 
lion times brighter than normal. Then it gradu- 
ally fades and the gas cloud surrounding the 
nucleus expands. As the gas expands it becomes 
transparent, exposing the densely -packed nu- 
cleus. After nearly a thousand years of expand- 
ing, the gas surrounding the Crab Nebula pul- 
sar is transparent enough that astronomers are 
just able to locate and photograph the densely - 
packed pulsar in its center. 

Astrophysicist Jerry Nelson, who is directing 
pulsar and supernova studies from Lawrence 
Radiation Laboratory, believes with most other 
astronomers that the pulsars resemble large 

Technologist Jerry Nelson sets up the HP 

Correlator in his cramped quarters below 
the 36 -inch Crossley Telescope in preparation 
for a night of measuring signals from the 
Crab Nebula Pulsar, and searching for 
signals from Supernova M101 shown below. 
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beacons in the sky. As they rotate, the beacons 
shine beams of radio signals. In the case of the 
Crab Nebula pulsar, it sends a beam of light 
also, toward earth. How the pulsars manage 
their feats is a mystery to the scientists and 
astronomers, a mystery they hope their instru- 
ments will help them solve. 

Their observations have uncovered, so far, 
what they call a "star quake" on the Crab 
Nebula Pulsar. By carefully monitoring the 
pulsar over a period of weeks, and by accurately 
recording the timing of the pulsar's rotation, 
using their precision atomic clock, they have 
noted occasions when there is a period of in- 
stability followed by a relatively sharp de- 
crease in speed. 

Nelson theorizes that the change in speed of 
the normally highly stable pulsar is caused by a 
collapse of the exterior crust of the pulsing star. 
He believes that in the center of the pulsar is a 
liquid core of densely packed neutrons which 
supply the energy that keeps the pulsar pulsat- 
ing or rotating. Eventually, the liquid center 
loses so much energy that it decreases in size 
and no longer supports the exterior crust. The 
crust therefore collapses, causing the star quake; 
a new interior and exterior form, and an equi- 
librium state is reached again. 

By proving many of their analytical tech- 
niques on the known Crab pulsar, the scientists 
hope to apply them to uncovering secrets of the 
newest such mysterious member of the heavenly 
bodies -the supernova M101. By watching it 
from its birth, they hope to improve our under- 
standing of the development and evolution of 
the universe. 

A GIRL'S BEST FRIEND 
A collection of General Electric's famous 

gem diamonds -carat -sized crystals created in 
the laboratory -was presented to the Smith- 
sonian Institution. The diamonds- produced 
from graphite, the soft black substance used in 
"lead" pencils- represent a scientific achieve- 
ment that comes very close to fulfilling the 
dreams of alchemists. 

Scientific attempts at gem diamond synthesis 
date back to 1797, when diamond was first 
shown to be a form of carbon, an abundant and 
inexpensive substance, the GE executive ex- 
plained. During the next two centuries. scien- 
tists repeatedly tried -and repeatedly failed - 
to convert carbon into gem diamond, the 
world's most glamorous material. This tantaliz- 
ing and frustrating quest finally came to an end 
in 1970. That was when GE scientists an- 
nounced that they had created gem diamonds in 
the laboratory by subjecting graphite, a form of 
carbon, to extreme pressures and temperatures 
in special apparatus. 

Earlier, in 1955, the company had announced 
another "first" -the creation of tiny diamonds 
(a thousandth of a carat or less in weight) by 
a reproducible laboratory process. GE put man- 
made industrial diamond abrasives on the mar - 
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ket three years later, and has since become one 
of the worlds' major producers of this critically 
needed industrial material. 

GE's role in diamond -making dates back to 
1951, when a major investigation into the ef- 
fects of superpressures was launched at the 
company's Research and Development Center. 
In GE's famous process for making industrial 
diamond abrasives, announced in 1955, graph- 
ite and a molten metal catalyst are subjected to 
the simultaneous application of pressures of 
nearly one million pounds per square inch and 
temperatures above 2200 °F. 

Because of diamond's unsurpassed hardness, 
it is ideal for grinding, polishing, sawing, and 
other industrial applications. Over the years, 
GE's Specialty Materials Department in Worth- 
ington, Ohio, has become a major producer of 
man -made industrial diamonds, marketing 
more than 15 tons of these abrasives and free- 
ing U.S. industry from total dependence upon 
foreign sources of supply which can be sudden- 
ly interrupted. 

Since the largest industrial crystals are typi- 
cally only about a thousandth of a carat in 
weight, it was difficult to experiment with them. 
So the GE researchers set out to grow larger 
ones -a process that took several years of in- 
tensive research and required the design of ap- 
paratus that could withstand extreme pressures 
and temperatures for long periods of time. The 
starting material for GE's gems is graphite, 
which is first converted into man -made diamond 
powder. With the aid of a molten metal cata- 
lyst, the powder is then slowly converted into a 
gem crystal in a long and complicated process 
that may take several days. The process re- 
quires temperatures above 2500 °F. and pres- 
sures approaching one million pounds per 
square inch. 

GE's first large gem crystals were yellow in 
color. Additional work showed that the yellow 
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A praying mantis, a common sight in June, takes a 

look at another familiar June object, a diamond. 
But this is a diamond with a difference. It's one 
of the famous gem diamonds that General Electric 
has created in the laboratory from graphite, the 
soft black substance used in "lead" pencils. 

coloration was caused by nitrogen impurities. 
Once these impurities were removed, it became 
possible to grow "white" diamonds. The GE 
scientists also discovered that they could grow 
"blue" diamonds by adding boron impurities to 
the starting mixture. GE researchers also have 
learned how to control the electrical -as well 
as the optical and mechanical- properties of 
their large crystals. The company's white and 
blue diamonds are semiconductors of electricity. 
Only one percent of natural diamonds (certain 
blue crystals) are semiconductors. 

Another major objective of GE's continuing 
superpressure research is the achievement of 
large diamonds sufficiently free of imperfec- 
tions to have the mechanical strength needed 
for industrial applications such as oil well drill- 
ing and mining operations. 

Diaper Snooper 
Continued from page 46 

lums who repeatedly rifled my car at night 
and stole anything that wasn't welded to the 
floor. The door locks didn't work because 
they had been broken by thieves months 
before. Try as I would, I could never catch 
them in the act. The local police department 
didn't speak English, and wasn't interested 
in my problem anyway, so I tried to avoid 
the problem by keeping all loose items out 
of the car. I finally solved the problem by 
moving to a less infested neighborhood, but 
had I built a switch operated version of 
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this remote radio alarm, it would have 
enabled me to catch 'em red handed. It 
could easily be wired to the courtesy light 
system with a voltage divider to step down 
the car battery to the voltage required by 
the unit. Tape the unit to a car window 
on the side towards the house so the auto 
frame won't block the transmitted energy. 

The radio moisture alarm is practical and 
simple to construct. While many of its po- 
tential applications would provide a great 
deal of enjoyment for the experimenter, it 
is also a very useful tool and could well 
provide the solution to many problems. 

Who knows? Maybe some of your green - 
thumbers can use it around the garden or 
hot house. Use it to check for excessive 
rain water in the vegetable patch. Last 
spring I lost my entire planting of beet 
greens during a heavy rainfall. A piece of 
plastic could have prevented my mini - 
washout if I had realized how much and 
how hard the rain was falling. 

Let's hear how you propose to use this 
remote alarm. Could be others will benefit 
from a brainstorm of yours. 

TEAC AN -180 
Continued from page 48 

can record from microphones, from line 
level and even directly from a stereo 
receiver because an MPX filter is built into 
the Dolby to prevent beating between its 
reference level oscillator and stereo pilot 
leakage. 

The AN -180 contains a built in calibra- 
tion test signal, a built -in recorder cali- 
bration oscillator and is supplied with both 
cassette and reel calibration tapes. There 
is no guesswork or compromise, you can 
use an AN -180 with any cassette or reel 
recorder and get optimum results every 
time. The only particular requirement is 
that the associated recorder must have 
signal source monitoring at its playback 
jacks during recording. With very few ex- 
ceptions all recorders have this feature, but 
doublecheck your equipment first. 

All set -up and input level controls, Dolby 
in -out switch and MPX filter selector are 
on the front panel. A special test switch 
for setting the reference level oscillator is 
on the rear apron along with the line level 
and output jacks. (The microphone jacks 

(Continued on page 104) 
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would like more information about any new 

product mentioned in our column -Hey, 

Look Me Over," it's yours for the asking. 

just follow the instructions below and the 

material you requested will be sent tò you 

promptly and at no cost. 

The coupon below is designed for your conven- 

fence. Just circle the numbers that appear next to 

the advertisement or editorial mention that inter- 

ests you. Then, carefully print your narre and ad- 

dress on the coupon. Cut out the coupon and Mail 

to ELEMENTARY ELECTRONICS, Box 386, Ansonia 

Station, New York N Y 10023. Do it today! 

Z 
cis 

MARCH /APRIL 1972 Void after September 30, 1972 

ELEMENTARY ELECTRONICS 
Box 886, Ansonia Station, New York N Y 10023 

Please arrange to have 
literature whose num- 
bers I have circled at 
right sent to me as 
soon as possible. I un- 
derstand that this is a 
free service offered by 
the magazine. 

Name (Print Clearly) 

Address 

1 2 3 4 5 6 7 8 9 10 

11 12 13 14 15 16 17 18 19 20 

21 22 23 24 25 26 27 28 29 30 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 47 48 49 50 

51 52 53 54 55 56 57 58 59 60 

City State lip Code 

MARCH- APRIL, 1972 103 



.:..;°;. 

TEAC AN -180 
(Continued from page 102) 

are on the front panel.) Individual L and R 
microphone and line record level controls 
are provided, as well as individual output 
level controls. 

Unlike some other add -on Dolbys the 
AN -180 has separate stereo record and 
play amplifiers, thereby allowing the unit to 
switch automatically from play to record. 
(That's a total of four amplifiers.) 

Once the AN -180 is set up, its adjustment 
is good for all time if the controls aren't 
disturbed. You can occasionally check out 
the reference oscillator by depressing the 
rear panel switch and noting if the meters 
indicate O VU. 

Can't Tell the Difference. We tested the 
TEAC AN -180 by recording dubs of several 
wide -range records and then comparing the 
two in an A -B test; and, we made the test 
particularly difficult by using some of the 
best hi -fi equipment available. With rare 
exception it was impossible to tell the 
difference between the cassette copy and 
the disc. Fact is, in all instances where the 
tape was not directly compared to the 
record the tape was accepted as a full - 
fidelity record. And best of all, there 
wasn't the slightest trace of tape hiss. Any 
hiss heard was the original un- Dolbyized 
master tape hiss from the record. 

Summing Up. There is no longer any 
reason to think of a cassette recorder in 
terms of convenience or compromised per- 
formance. With TEAC's AN -180 Dolby 
Amplifier a cassette recorder becomes a 

true hi -fi component, suitable for the best 
installations and the most serious of 
listeners. The TEAC AN -180 costs $299.50. 

For additional information circle No. 60 
on the Reader Service Coupon on page 
17. 

CB IQ QUIZ 
(Continued from page 41) 

26. True. [95.85(c)]. However, you are re- 
quired to notify the FCC if such emergency 
use of your station lasts 12 hours or longer. 
27. False. [95.87(a)]. The person owning the 
station license is responsible to the FCC for 
the proper use of all units operated under his 
station license. 
28. True. [95.87(b)(5)]. But such operation 
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is permitted only while your employees are 
acting within the scope of their employment. 
29. True. [95.89(a)]. 
30. True. [95.91(b)]. 
31. False. [95.91(b)]. The required 5 minute 
silent period begins upon completion of a con- 
tact whether or not it lasted the full, allowable 
5 minute period. 
32. False. [95.91(b)]. The time limitation rule 
cannot be avoided by changing operating fre- 
quencies. In the example used here, you would 
be required to wait for 5 minutes before you 
attempt to establish contact on Channel 13. 
33. True. [95.91(b)]. 
34. True. [95.95(a)]. 
35. False. [95.95(c)]. You are required to 
announce both your own call sign and that of 
the station you are contacting at the beginning 
and at the end of each series of transmissions. 
36. True. [95.101(a)]. However, you are re- 
quired to display a photocopy of your FCC 
license at each fixed station location in your 
network. A note written on the photocopy 
should state where you keep the original license. 
37. True. [95.101(b)]. 
38. True. [95.105]. 
39. False. [95.117(c)]. You may operate your 
Class D mobile station anywhere in the United 
States. 
40. False. [95.119(d)]. Remote control of a 
Class D station is prohibited. 
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Classified Ads 650 per word, each insertion, minimum 10 words, payable in advance. To be included in the next available 
issue of ELEMENTARY ELECTRONICS, copy must be in our New York Office by Feb. 1st. Address orders to R. S. Warner, 
Manager, Classified Advertising. ELEMENTARY ELECTRONICS, 229 Park Avenue South, New York, N. Y. 10003. 

AUTHOR'S SERVICE 

PUBLISH your book! Join our success - i ful authors: publicity advertising promo- 
tion. beautiful books. All subjects invited. 
Send for free manuscript report and de- 
tailed booklet. Carlton Press, SMH, 
Fifth Avenue. New York 10011. 

AUTO PARTS & ACCESSORIES 

NEW AUTO COFFEE MAKER, makes 
coffee and other Hot beverages while 
driving. Plugs into cigarette lighter socket. 
transparent polycarbonate resin bottle, 
signals when ready, just $12.95. Gitel 
Enterprises, 3087 Brighton 4th Street, 
Brooklyn, N.Y. 11235. 

BOOKS AND PERIODICALS 

BOOKS ALL KINDS FREE BROCHURE. 
How to, Home improvement. Automobiles, 
Hot Rods, Guns, Military, Crafts, Hobbies, 
Science, Electronics, Hi -Fi, Sports Games, 
Athletics, Reference, and Self -Help. Gitel 
Enterprises. 3087 Brighton 4th Street, 
Brooklyn, New York 11235. 

BUSINESS OPPORTUNITIES 

I made $40,000.00 Year by Mailorder! 
Help others make money! Start with $10.00 -Free Proof! Torrey, Box 318 -T. Ypsilanti, 
Michigan 48197. 

MAKE Magnetic Signs. Big profits. De- 
tails. Universal, Lenora, Kansas 67645. 

100% PROFIT Bronzing Shoes. Free 
Details. NBC, Box 11069 -0, Kansas City, 
64119. 

1000% PROFIT!! Sell Books by Mail. 
Free Kit. Wallace, Box 288 -D11, Gladstone. 
Oregon 97027. 

MAILORDER: How to prepare your own 
catalog for pennies! Free catalog! Obie- 
BHC, Brooklyn, New York 11219. 

$50,000 YEARLY possible in booming 
Health Food Business. Complete informa- 
tion on opening Health Food Store -$2.00 
postpaid. Nature's Harvest Company, 13 
Rommel Street, Buffalo, N.Y. 14212. 

RAYLEN Affiliated will supply you with 
a list of CHOSEN key FOREIGN BUSI- 
NESS FIRMS and MANUFACTURERS in 
need of enthusiastic U.S. contacts. For this 
outstanding list of businessmen. Send $3.00 
check or Money Order to: Raylen Affiliated, 
210 Avenide Lobeiro, San Clemente. Calif. 
92672. 

$200 SPARE TIME earnings with your 
Tablesaw. Write: Workshop Three. 3800 
Harney, Vancouver, Washington 98660. 

Make Money in Music, musician or non - 
musician. Free Brochure shows how. 
Sheenco, 901 Beekman. Medford, Oregon 
97501. 

DO-IT- YOURSELF 

BURGLAR -Fire alarm systems and sup- 
plies. Free Catalog. Informer Mfg. 200b S. 
Eden Street, Baltimore, Maryland 21231. 

EDUCATION & INSTRUCTION 

LIFETIME Ordination, Doctor of Divin- 
ity, church charters. Details 250. Life 
Science Church, 2207 Cardinal. Rolling 
Meadows, Illinois 80008. 
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FERROUS SULFATE 

(5 GRAINS Each) I have the Amazing 
Superior Tonic Tablets, The pill that puts 
Youthful Desire into Aging Bodies. 30 
Tablets $3.00 NINA of GERMANY, 406 So. 
SECOND ST., ALHAMBRA. CALIF. 19802. 

HOME WORKSHOP SUPPLIES 

"CABINETMAKING MADE EASY" and 
"MAKING FORMICA BRAND LAMINATE 
COUNTER TOPS." TWO EXCELLENT 
guides let you build kitchen cabinets and 
counter tops like professionals. Extraordi- 
nary guides bring master craftsman's 
shortcut methods. SATISFACTION GUAR- 
ANTEED. Write: Japs, 126SMC, Seventh 
North, Hopkins, Minnesota 55343. 

INVENTIONS WANTED 

WE either sell your invention or pay 
cash bonus. Write for details, Universal 
Inventions, 298 -3. Marion, Ohio 43302. 

MISCELLANEOUS 

CANDLELIGHT by Electricity. Exotic 
Flicker -Flame for chandeliers, sconces, 
post lanterns. Latest in effective lighting. 
Standard or small base, $2.25 each. Maron, 
Inc., Box 158, Joyce, La. 71440. 

GET Rid of Rats For Good With Del 
Adams Rat Eliminator. Send $2.95 to Del 
Adams Enterprises, 2211 North Jefferson 
Rd.. Midland, Mich. 48640. Free Details. 

MONEYMAKING OPPORTUNITIES 

MAKE THOUSANDS OF DOLLARS. 
raising rabbits, cavles, Chinchillas for us. 
Complete information $1.00. Keeney 
Brothers, New Freedom, Penna. 17349. 

INSTANT Money! Plastics are the fu- 
ture. Big profits now! At home! Spare 
time! Materials costing 110 bring back 
$2.58 profits immediately! Free informa- 
tion. Rush name on postcard to: Warner, 
Room LC- 107 -BB, 1512 Jarvis, Chicago, 
Illinois 60626. 

ADDRESSERS needed! Postage. Enve- 
lopes etc. furnished! Details $1.00. NESaIe- 
C.P.O. Box 1573. Worcester. Massachusetts 
01601. 

UNUSUAL Earning Opportunities: De- 
tails 250. Walker's, 5302 1st St. North- 
west Washington, D.C. 20011. 

BECOME Theatre Manager, Amazingly 
Simple!!! Associates, Box 288 DI, 
Gladstone, Oregon 97027. 

PERSONAL 

ELIMINATE Debts Without Borrowing! 
Particulars Free, Helper, P. O. Box 9308, 
No. Hollywood, California 91609. 

BEEN Looking for real Chili? Recipe 
kept secret 23 years. But no longer. So 
good it is now copyrighted. Details: P.O. 
Box 3051, Ft. Worth, Texas 76105. 

WHAT'S YOUR I.Q.? Self- scoring test. 
$2.00. J & J Wood, 254 East 204th Street. 
Bronx, New York 10458. 

PHOTOGRAPHY -PHOTO FINISHING 
& SUPPLIES 

SAVE HUNDREDS of Dollars!!! Make 
your own Densitometer. Free detailed in- 
structions available. Write to: Science & 
Mechanics Instruments Division. Dept. 
EE 372, 229 Park Avenue South, New York. 
New York 10003. 

PROFITABLE OCCUPATIONS 

CHINCHILLA income guaranteed. Terms 
250- Bulletin $1.00. Rainbow, 11DC, Port 
Richey, Florida 33568. 

RADIO & TELEVISION 

TV TUBES 380 each. Send for Free 48 

University San Diego, California 92105. 

EXCITING Listening! Police -Fire- 
Emergency calls on your broadcast radio, 
$19.95 up. Also receivers, scanners, dual - 
band high/low crystals. Salch Company. 
Woodsboro 1, Texas 78393. 

"DISTANCE Crystal Set Construction" 
Handbook -500. "Coil Winding" -500. 
Catalog. Laboratories, 745 -G Cordone. 
Reno, Nevada 89502. 

TV Repair tips. James Kalousis, Inc. 
1175 Magie, Union. New Jersey 07083. 

REMAKING SERVICE 

HARTFORD, Connecticut- 06101, Balco, 
Box 306, Receiving, Forwarding. Monthly 
rates. Remails 250. 

SAVANNAH Remalls 20f, monthly $3.00. 
Dewilco, Box 13063, Savannah, Ga. 31406. 

SPECIAL SERVICES 

214 RADIO. 112 TV Stations will sell 
products on commission. No sales; no pay. 
Complete list of stations, facts. $2.00. 
Satisfaction guaranteed. MOAMI. 309 W. 
Morris, Indianapolis, Indiana 46225. 

INFORMATION ON Anything! Authori- 
tative! $2.00 (deductible). Metzler Re- 
search, Box 2206MH, Long Island City, 
New York 11102. 

SPORTING GOODS, FISHING TACKLE, 
ARCHERY. ETC. 

"WORM Round -Up" Chemical Discov- 
ery. $1.00 Sample makes 10 Gallons. 
Crescendo, 120 Meadow Run, Hamburg. 
New York 14075. 

STAMP COLLECTING 

FREE List. Large Assortment $1.00, High 
Value Packet $2.00. Schollmeyer, 436 N.Y. 
Avenue, Brooklyn, New York 11225. 

FIFTY United States stamps, including 
19th Century, 250 to approval applicants. 
Llttleflower, P.O. Box 771, Royal Oak, 
Michigan 48068. 
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Announcing the 
CIE ELECTRONICS 
LABORATORY 

Light -years ahead of any 
other way to learn electronics. 
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Electronic "kits" are out! 
Now you can have your own electronics laboratory. 

You'll perform hundreds of exciting experiments like these 
with authentic electronic components used by industry. 

Working with basic single transistor 
circuit - Student learns best installa- 
tion and troubleshooting techniques. He 
has constructed a basic single transistor 
circuit, first step toward understanding 
more complex solid -state circuitry. 

Observing transistor operating as shunt - 
fed amplifier - Student has installed an 
oscillator and shunt -fed amplifier. He 
takes various measurements and ob- 
serves the transistor operating as an am- 
plifier. This is a typical solid -state circuit. 

Prepare now for a high income career in the fast growing 
Electronic miracles are changing to- We are so certain that our Labora- 
day's world with breathtaking speed. tory Course will successfully prepare 

And with this electronics explosion you for a First Class FCC License 
has come a brand new need ... a examination, with Radar Endorse - 
demand for thousands of electronic ment, that if you fail the exam we will 
technicians, trained in theory and refund all tuition payments. 
practice to build the products, Oper- You get your FCC License, or you 
ate them and service them. get your money back! 

Don't wait for something to 
"happen" in your present job. Start 
working right now to get ready for 
a career you'll really enjoy ... at 
$10,000 ... $12,000 or more a year. 

Experience with experiments 
is your best teacher 
Step -by -step learning cannot com- 
pare with learning -by- doing. Now 
you can learn "why" as well as 
"how." You'll find out for yourself 
the right way as well as the wrong 
way to use electronic components, 
to construct your own circuits, to 
discover trouble spots and learn 
how to fix them. 

This new CIE course, Electronics 
Technology with Laboratory, teaches 
you electronics by making it work 
before your eyes. And you do it your- 
self, with your own hands. 

Importance of FCC License and 
our money -back warranty 
An FCC License is a legal require- 
ment for many important jobs. And it 
is not easy to get! 

But more than 9 out of every 10 
CIE graduates who take the Govern- 
ment licensing exam pass it! 

You'll have high- paying 
job opportunities 
Electronics is in its infancy. Every- 
where you turn you find new prod- 
ucts and equipment using space -age 
circuitry. Computers. Improved 
radar for air traffic control. Mobile 
microwave communications. These 
and many more examples of elec- 
tronic technology have created thou- 
sands of new jobs - in companies 
like American Airlines, American 
Telephone and Telegraph, General 

Approved 
under new 

G.I. Bill 

All CIE courses 
are approved 
under the new G.I. 
Bill. It you served 
on active duty 
since January 31, 
1955. or are In 
service now, check 
box on card or 
coupon for G.I. BAI 
information. 
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Assembling integrated circuit on a 
printed circuit board - Circuit is Iden- 
tical to one used in latest IBM System 
360 computers. Student is constructing 
an oscillator combined with a Darlington 
pair output amplifier. 

field of electronics. 
Electric, IBM, North American Rock- 
well, Raytheon and Westinghouse. 

Once you're enrolled with CIE you 
will get a bi- monthly listing of many 
high -paying, interesting jobs open in 
designing, manufacturing, testing, 
operating and repairing. 

More and more jobs will be creat- 
ed in the next few years. Start today 
to get ready for an exciting, new 
career in electronics ... the industry 
of tomorrow. 

Don't put it off. Send now 
for 2 FREE BOOKS 
Mail the postpaid reply card for our 
School Catalog plus a special book 
on how to get your FCC License. If 
card is missing, use the coupon be- 
low, or write to: Cleveland Institute 
of Electronics, 1776 East 17th Street, 
Cleveland, Ohio 44114. But do it now! 

CIE Cleveland Institute of Electronics 
1776 East 17th Street. Cleveland, Ohio 44114 

Please send me without cost or obligation: 
1. Your 44.page book, "How to Succeed in Electronics." 
2. Your book, "How to Get a Commercial FCC License." 
I am especially interested in Electronics Technology with Laboratory 

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

Name 
(please print) 

Age 

Address 

City State Zip 

Check here for G.I. Accredited Member National Home Study Council 
EL -32 Bill information. A Leader in Electronics Training ... Since 1934 
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BUILD 20 RADIO 
and Electronics Circuits 

PROGRESSIVE HOME 
RADIO -T.V. COURSE 

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

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

* Sold In 79 Countries 

SCHOOL INQUIRIES INVITED 

I 
YOU DON'T HAVE TO SPEND 

HUNDREDS OF DOLLARS FOR A RADIO COURSE 
The , EduKit" ffers you an outstanding PRACTICAL HOME RADIO COURSE at a rock- bottom price. Our Klt is designed to train Radio & Electronics Technicians, making use Of the most modern methods of home training. You will learn radio theory. construc- tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL You will learn how to build radios, using regular schematics: how to wire and solden In a professional manner: how to service radios. You will work with the standard type of punched metal chassis as well as the latest development of Printed Circuit chassis. You will learn the basic principles of radio. You will construct. study and work with RF and AF amplifiers and oscillators. detectors. rectifiers, test equipment. You will learn and practice code, using the Progressive Code Oscillator. You will learn and practice trouble -shooting, using the Progressive Signal Tracer, Progressive Signal Injector. Pro - gressive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompany- Mg instructional material. 
You will receive training for the Novice. Technician and General Classes of F.C.C. Radio Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator, Code Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You will eceiv x 

a 
excellent cellent background for television` 

. 
Hi -Fi and Electronics. 

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

THE KIT FOR EVERYONE 
You do not need the slightest background 

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

w 
orth -while investment. 

Many thousands Of Individuals of all 

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

PROGRESSIVE TEACHING METHOD 
and 

The 
is universally accepted as the standard 

foremost 
field er of 

educational radio 
itraiining. The '''Edu. Kit" uses the modern educational principle of "Learn by Doing. Therefore you construct. 

learn schematics. Study theory, practice trouble shooting -all In a closely Integrated pro- 
gram designed to provide an easily-iearned. thorough and Interesting background in radio. 

You begin by examining the various radii, parts of the "Edu- Kit." You then learn the 
function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations, learn theory. practice testing 
and trouble -Shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually. in a progressive manner, and at your own rate, you will 
find yourself constructing more advanced multi -tube radio circuits, and doing wok like al 
Dr Included 

in the 
Technician. 

Edu -Kit'' course are Receiver Transmitter, Code Oscillator, Signal 
Tracer, Square Wave Generator and Signal Injector Circuits. These are not unprofessional 
"breadboard" experiments, but genuine radio circuits, constructed by means of professional 
wiring and soldering o metal chassis, plus the new method of radio construction known 
as "Printed Circuitry. i 

a 
These circuits operate on your regular AC or DC house current. 

THE "EDU -KIT" IS COMPLETE 
You will receive all parts and ins rue tionu necessary to build twenty different r 

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

In addition, you 
r 
eceive Printed Circuit materials, including Printed Circuit chassis, 

special tube sockets, hardware and instructions. You also receive 
a 

useful set of tools, a professional electric soldering and self- powered Dynamic Radio and Electronics 
Tester. The "Edu -Kit" also includes Code Instructions and the Progressive Code Oscillator, 
in addition to F.C.C. Radio Amateur License training. You will also receive lessons for 
servicing with the Progressive Sign:,l Tracer and the Progressive Signal Injector, a High 
Fidelity Guide and a Quiz Book. You receive Membership in Radio -TV Club, Free Consulta- 
tion Service, Certificate of Merit and Discount Privileges. You receive all parts, tools, 
instructions, etc. Everyth,no is yours to keep. 

Progressive "Edu- Kits" Inc.. 1189 Broadway, Dept. 55413J, Hewlett. N.Y. 11557 

UNCONDITIONAL MONEY -BACK GUARANTEE - - - -- 
Please rush my expanded "Edu -Kit" to me. as indicated below; 
Check one box to indicate choice of model 

Deluxe Model $31.95 
E New Expanded Model $34 95 (Same as Deluxe Model Plus Tele. 

vision Servicing Course and valuable Radio & TV Tube Checker). 
Check one box to indicate manner of payment 

I enclose full payment. Ship "Edu -Kit" Post paid. i I enclose $5 deposit. Ship 'Edu -Kit" C.O.D. for balance plus postage. 
D Send me FREE additional information describing 'Edu- Kit." 
Naine 

Address 

City a State ..... Zip 

PROGRESSIVE "EDU- KITS" INC. 
1189 Broadway, Dept. 554DJ, Hewlett, N. Y. 11557 

Reg. U.S. 
Pat. Off. 

Training Electronics Technicians Since 1946 

FREE EXTRAS 
SET OF TOOLS 

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

I SERVICING LESSONS 
You will learn trouble- shooting nd 

servicing in a progressive manner. You will practice repairs on the sets that 
you construct. You will learn symptoms 
and causes of trouble in home. portable 
and car radios. You will learn how to 
use the professional Signal Tracer, the 
unique Signal Injector and the dynamic 
Radio & Electronics Tester. While you 
are learning in this practical way, you will be able to do many a repair lob for 
1 es 

friends 
which will tl far 

ei 
exceed the dpr cer of 

the 'Edu- Nit. Our Consultation Service 
will help you with any technical prob- 
lems you may have. 

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

seceralCsets 
torwrites: friends. end pmrde 

money. The "Edu -Kit" paid for itself. 
was ready to spend $240 for a Course, 
but I found your ad and sent for your 
Kit." 

Ben Valerie, P. O. Box 21. Magna.. 
Utah: "The Edu -Kits are wonderful. Here 
I am sending you the questions and also 
the answers for them. I have been in 

work 
for the last seven years, but like 

to work with Radio Kits, and like to 
build Radio Testing Equipment. I en- 
joyed diff 

every minute 
different kits: the Signal ) w gnal Tracerorks 
tine. Also like to let you know that I 

feel proud of becoming a member of your 
Radio -TV Club." 

Robert L. Shull. 1534 Monroe Ave.. 
Huntington. W. Va.: "thought I would 
drop you a few lines to say that I re- 
ceived my Edu -Kit. and was really amazed 
that such a bargain can be had at such 
a low price. I have already started re- 
pairing radios and phonographs. My 
friends were really surprised to see me 
get into the swing of it so quickly. The 
Trouble -shooting Tester that comes with 
the Kit is really swell. and finds the 
trouble. If there is any to be found," 

PRINTED CIRCUITRY 
At no increase in price, the "Edo- Kit" 

now includes Printed Circuitry. You build 
a Printed Circuit Signal Injector, a unique 
servicing instrument that can detect many 
Radio and TV troubles. This revolutionary 
new technique of radio construction is now 
becoming popular in commercial radio and 
TV sets. 

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

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


