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Electronics 
There's a station on every channel 

with our 

TennaBoost 

BASIC 
COURSE 

Understanding 
Alternating 

Currents 

a cinch to build 
works with any BCB set 
delivers 50 dB gain 

See page 29 
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it PLUS - 
Our Editor reports on 

two new CB transceivers 

I/ Tram Corsair 
V Lafayette Micro -12 



Dazzle your friends with lightworks. 

Sound n' Color Translators Strobe Lites 

Build the Stereo Kits praised by experts. 
to 111F standards 

7 111 - ^ 1^^ I I I r 

Build for fun and use with fr 
,Éicocraft jiffy project kits. 
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1 A A AA 

(tO band) 57.95: EC -2800 Aircraft 
Converter 57.95; EC -2900 Pouce & Fr' 
Convener (hi band) 57.95. EC -3100 
2- Station Intercom (with cases) 510 9' 
EC -3200 "Dolt-Yourself- PC Et' 
Kit 54.95: EC -2300 Audio Picar, 
58 95: EC -2400 Bullhorn 58 95, 
EC -2500 Fuzzbox $8.95. 

Shape up your own car /boat with EICO Engine Analyzer 
For all 6V/ 12V systems: 4, 6. 8 :cyl engines. Completely I. 'its your total Ignition /electrical 
Now you can keep your car or boat engine system Complete with comprehensive Tune -up 6 
in hp -lop shape with this solid-state, portable, Trouble-shooi,ng Manual EICO 888, $49.95 kit, 
sell- powered universal engine analyzer $6995 w,red 

The first and only solid state test equipment GUARANTEED FOR 5 Y 

o 

EICO 240 Solid -State EICO 379 Solid -State EICO242 Solid -State EICO 150 Solid -State EICO 330 Solid -) 
FET -TVOM Sine Square Wave Generator Deluxe FET -TVOM Signal Tracer RF Signal Gener; 
$59.95 kit. $79.95 wired $69.95 kit. $94.50 wired $69.95 kit. $94.50 wired $49.95 kit, $69.95 wired $59.95 kit, $84.! 

You save up to 50% with EICO Kits. Since 1945, Best Buys in Electronics. Over 3 Million FICO Instruments Now in Use. 

59.95 
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10 Reasons why 
RCA Home Training is 

your best 
investment 
for a rewarding 
career 
in electronics: 

1 LEADER IN ELECTRONICS 
TRAINING 

RCA stands for dependability, integrity 
and pioneering scientific advances. For 
over a half century, RCA Institutes, 
Inc., has been a leader in technical 
training. 

2 RCA AUTOTEXT TEACHES 
ELECTRONICS FASTER, EASIER 

Beginner or refresher - AUTOTEXT, 
RCA Institutes' own method of Home 
Training will help you learn electronics 
faster, easier, almost automatically, 

THOUSANDS OF WELL PAID 
JOBS ARE OPEN NOW 

RCA Institutes can help you qualify for 
a rewarding career if you have an inter- 
est in electronics. Every year, thousands 
of well paid electronics jobs go unfilled 
just because not enough men take the 
opportunity to train themselves for 
these openings. 

4 WIDE CHOICE OF CAREER 
PROGRAMS 

Select from a wido choice of courses 
and career programs ranging from basic 
Electronics Fundamentals to advanced 
training including Computer Program- 
ming andElectronics Drafting. Each 

Transistor experiments 
on programmed breadboard - 
using oscilloscope. 

Career Program begins with the amaz- 
ing AUTOTEXT method. 

5 SPECIALIZED ADVANCED 
TRAINING 

For those working in electronics or 
with previous training, RCA Institutes 
offers advanced courses. Start on a 
higher level. No wasted time on mate- 
rial you already know. 

6 PERSONAL SUPERVISION 
THROUGHOUT 

All during your program of home 
study, your training is supervised by 
RCA Institutes experts who become 
personally involved in your efforts and 
help you over any "rough spots" that 
may develop. 

7 VARIETY OF KITS, YOURS TO KEEP 

At no extra cost, a variety of valu- 
able specially engineered kits come with 
your program -yours to keep and use 
on the job. 

8 TRANSISTORIZED TV KIT AND 
VALUABLE OSCILLOSCOPE 

You will receive in most career pro- 
grams a valuable oscilloscope. Those 
enrolled in the TV Program or courses 
receive the all -new Transistorized TV 
Receiver -exclusive with RCA. Both are 
at no extra cost. 

ACCREDITED MEMBER National Home Study Council 

construction of Oscilloscope. Construction of Multimeter. 

11CR 
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9 TWO CONVENIENT 
PAYMENT PLANS 

Pay for lessons as you order them. No 
contract obligating you to continue the 
course. Or, you can take advantage of 
RCA's convenient monthly payment 
plan. 

10 RCA GRADUATES GET TOP 
RECOGNITION 

Thousands of graduates of RCA Insti- 
tutes are now working for leaders in the 
electronics field; many others have their 
own profitable businesses ... proof of 
the high quality of RCA Institutes 
training. 

RCA INSTITUTES, INC. 

Dept. 246 -007 -0, 320 West 31st St., 
N.Y.. N.Y. 10001 

Canadians: These same RCA courses 
are available to you in Canada. No 
postage. No customs. No delay. Your 
nquiry will be referred to our school 

in Canada. 

All courses and programs approved 
for veterans under new G. I. Bill. 

CLASSROOM TRAINING ALSO AVAIL 
ABLE. FREE CATALOG ON REQUEST. 

If Reply Card Is Detached -Send This Coupon Today 

RCA INSTITUTES, mc. 
Home Study Dept.246 -007 -0 

320 West 31st Street 
New York, N.Y. 10001 

Name 

Address 

City 

State Zip 

r] Check here if interested in Classroom Training 
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Special 
$5 Offer 

LearnTVrepair..JO day trial: 
Don't take our word for it -prove it to yourself! 

If you don't agree with every word we say about 
ICS's new TV Servicing /Repair course -we lose 
the bet and you lose nothing. 

Send Just S5 
Simply send us $5 for the first text of the course. 

Read through it. See how simple and easy-to- under- 
stand the instruction is. And how thorough. Then 
decide for yourself. While this first text will not, by 
any means, give you a complete training -it will 
convince you how easy it is to learn -the ICS way. 

And, if by chance you're not convinced- 
simply return the text within the 10 day trial period 
and receive a full refund. 

Worth Much More 
As a part of the complete course, this text is 

worth much more than $5. This special trial is simply 
our way of showing you how completely confident 
we are that the ICS TV Servicing /Repair course can 
stand up to any TV Repair training you can get any- 
where, at any price -yet the full cost is only $99. 

In just a few months you can be trouble- shoot- 
ing on color sets. Just the first two texts combined 
will enable you to repair 70 percent of all TV 
troubles. Instruction is simple, very easy to grasp 
Photos show you what a TV screen looks like when 
everything is normal, and what it looks like when 
trouble fouls it up. The texts tell you how to remedy 
the problem and why that remedy is best. What's 
more, quizzes are spotted throughout the course so 
you can check your progress. 

- Course is Short ... Complete 
All in alt, the course consists of 6 texts . 

936 pages of concise, easy -to- follow instruction . 

plus 329 detailed illustrations . . . a dictionary of 
TV terms geared directly to course material -which 
will be invaluable during the course and later. 

At the end, you get the coveted ICS diploma. 

JULY -AUGUST, 1970 

plus membership in the ICS TV Servicing Academy 
And by that time you will be able to handle tougt 
multiple TV problems on color sets as well as blac 
and white -100% of all TV malfunctions! Thi 
could mean a tremendous future for you. Full -timi 
part -time, your own business. 

The National Electronic Associations found thi 
ICS course so thorough, so helpful, easy to gras 
that they approved it (first home study course ev( 
to receive such an honor) for use in their own aF 
prenticeship training program. 

Act Now 
You have nothing to lose. Send coupon toda 

or write ICS, Scranton, Pa. 18515. Then examin 
the first text. See for yourself. If, during the 10 da 
trial period, you're not convinced -just return th 
t9xr And we'll refund quickly. 

CS 
International Correspondence Schools 
Division of InteNt 

s 

SNP 

ICS. Scranton. Pa. 18515 G6960E 

Here s my $5.00. Send me the first text of the ICS 
TV Servicing /Repair Course. If I'm not convinced with- 
in 10 days that this is the most thorough and easy to 
understand way to learn TV repair, you'll refund my 
money and that's that. 

Name 
(please print) 

Address 

City State ?ip# 

Send the full course I've included $99 -plus state 
IF, And t'tl still have the 10 day trial refund Privilege.) 

Return This Coupon Today For 10 Day Trial. 
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KEEP PACE WITH SPACE AGM SEI SPACE FLIGHTS, LANDINGS CLOSE- PI 

LIGHTS UP . . . AT A WHISPER! 
S aberoo'n.rtie e 1 channel color 
oigari converts hound into light 

espe,:d', to Sound an low as 
a w'hir,pnr. Adjustable control can 
be set no 100w. bulb lights up 
to voice. 

usic, 
doorbell, tele- 

phone ing, etc. Winks, blinks 
and glows directly in time, sac - 
les in intensity. Sound stops- 
light goes out. Operates on reg. 
house current. Beautifully frost- 

, s ed. 8' diameter, heavy duty Opal - glass globe. Can be used as burglar deterrent, alarm check voles projection. A real seraslional piece." 
Stock No. 71.2511K 

on 
529.95 Ppd. 

AMAZING 'TRICK" 

Stock No. 71,229EK 

PHOTOGRAPHY KIT 
Now any anateu, can pioduce all 
kinds of weird, wild, vay-out 
photo effects. No special ̀ knowl- 
dye r equipment required. 'n t.1ure kit m.abtes you to turn 

friends into monsters, show 
/um.. e.,lh a ., , ir. .,vl Non,. 

1. 
I .ae needed. ` S10.50 Ppd. 

CAMERA HOLDER FOR TELESCOPES 

silo, no, to focus 
see r.sp1 sr1elC,n' lodes brackets. Ltsli.je set. project ion screen. 

,e ,I uert,m Aluminum: .irk ., b,.,, kit.. 
Stock No. 70.162EK $9.95 Ppd. 

NEW! PROJECTION KALEIDOSCOPE 
I '.,u.dust unit with easily Inter- 
changed 1 4110w. liquid wheel. 
Projects infinite variety of bril- 
liant colo, patterns which do NOt 
rep. or. Specially designed wheel. :i projection lens and Edmund 
Visual Special Effects Projector 
make it all possible. Easily op- 
erated. tie seseen image at 
short projection aII-40,ce perfect 
Ica photo lackg, faint's. light 
she., ir, ,,,, . dune, s etc. FA ont 

or rear projection. lndlt I Itl'M I1 íV Mol, `. .,..l,o t,acket. ,, 
- Stac NO. 71,12115 $94 50 POoipa,d 

StockMI' 1.T1-.'(11.I1Rfir ,j..455 ACCES'.OIt I! WHEEL 
Stock No. 71,122111 ItN Mani.) 515.00 Ppd. 

81 "WILD" 35 mm SLIDES 
Created by Hollywood's premier 
special lighting effects man -Bob 
heck. p, mince fantaMh beck. 
gr'eels. light shims, psychedelic 
slid, slices. etc. 81 pnmonted 
slides specially selected for im- 
part, vividness and /or Intriguing 
scene. Range from "way-out" 
group Of eyes to kaleidoscopic 
image., optical Illusions. etc. Low- 
cost unduplicated wets fill popular 
Kodak Carousel tray. ideal for modern professional- loads of fun for amateurs. 

Stock Na. P- 60,749[5 -(Set A)) $22.50 Ppd. Stock No. P- 60,750E5 -ISet B) 522.50 Ppd. 

PSYCHEDELIC LIGHTING HANDBOOK 
..0 Information packed pages' 

F ullyexplalnelatestinpsyrhe.Mlle 
\U>JE 

lighting equipment, techniques, 
'7 * developments. Covers all facets of ` \', psychedelic light show p,oduetion 

v4k p9fl' fl Including strobes. black lights. 
N1,0 'u projectors .crystals.organicslides, 

m /rrors, color organs, polarised 
color. light boxes, Musict'ision. 
etc. Shows how to psyehedellxe" 
parties. musical groups, shows or 

-+f how to set up "electric trips" for private' gnlherings. 812" x 11' looseleaf paper. Stock No. 9100[K 53.00 Ppd. 

Order b 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 UILDING. ARRINGTON. NEW JERSEY 08007 

Completely ,ew edition. New 'terns. categories, illus- trations. linens of electrical and electromagnetic parts. accessories. Enormous selection of Astronomical Tele- 
oprs,M c osco's, Bn rs. Magn fiier. .Magneto. 

c . i Marty items: hobbyists, 
eperimenters, 

workshop factor. 
WRITE FOR CATALOG "[K..' 

praIllns , 

EDMUND SCIENTIFIC CO. 
300 

I GTON ° NEW JERSEY E1' 0600 
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International BAX -1 Broadband Amplifier 
is a general purpose unit which may be used 
as a tuned or untuned amplifier in RF and 
audio application. For example: when used 
as untuned RF pre -amplifier connect between 
antenna and receiver antenna posts. Ideal for 
SWL, Experimenter or Amateur applications. 
Easy to build. Complete Kit $3.75 

SPECIFICATIONS: 

9 to 15 volts dc @ 10 ma 

..20 Hz to 150 MHz 

1. Power 

2. Frequency Range 

3. Gain at 1 MHz _30 db 
Gain at 150 MHz 6 db 

4. Response ref 1 mhz down 6 db at 50 hz . 

-.3 db 100 hz to 10 mhz 
down 15 db at 100 mhz 
down 24 db at 150 mhz 

5. Operational Impedance 50 to 500 ohms 

6. Noise ._ less than 10 microvolts rf 
across 50 ohms; audio 
less than .0005 volts 

7. Maximum Input Level .01 volts ac 

6. Output at Maximum Input 50 ohms - .1 volt 
(at 1 mhz) 500 ohms - .5 volt 

Size inches 11/2" x 112" x 1" 

Mounting 4 holes with spacers 

Write for complete catalog. 

JULY-AucusT, 1970 

OAt GA/Alf r H 
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INTERNATIONAL 

CRYSTAL MFG. CO., INC. 
10 NO. LEE OKLA. CITY. OKLA. 73102 
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Technical Excellence in Electronics 
On our small friendly campus the etoph. I. on I.Ii i r 
as well as Learning. Extra -curricular social activities, sn 
dent clubs. a student- operated radio station. sl silent rig 
eminent, new dormitory. full sports program help pro. inn 
a world of your own In which to prepare for the oorld I 

tomorrow. Diploma in Electronic Technology and .1. so. 
Degree in Electronic Engineering Technology, Ii, 0 ob- 
tainable. GI approved. 

VALPARAISO TECHNICAL INSTITUTE 
DEPT. EE VALPARAISO. INDIANA 46383 

TUBES! 
EQS," 

Send For "%Pee 

CORNELL'S 
New 1970 
CATALOG 

Many New Items 

[ORNEW 

WE SELL 
PICTURE 

TUBES 

4219 E UNIVERSITY AVE.. SAN DIEGO, CALIF. 92105 

Learn of the many money making ideas 

and low cost /high profit businesses you 

can start in. 

INCOME OPPORTUNITIES 

75ç 

on sale now or write Davis Publications, 

Inc./229 Park Ave. S. /New York, N.Y. 

10003. Add 25 each for postage and 

handling. 

IF YOU 

DON'T USE 

ZIP CODE, 

DON'T 

GRIPE 

ABOUT THE 

MAIL. 

Always use Zip Code. 

Then maybe you'll find 

there's nothing to gripe about. 
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BY JULIAN M. SIENKIEWICZ, Editor 
THIS MAY BE the Age of Aquarius to some, 

but to me and many other consumers, it's 
the age of the hokey computer. By now, many 
of my readers have been either directly or in- 
directly caught in a computer snafu. Some of 
the typical irritations consumers suffer at the 
hands of inhuman computers are billings mark- 
ed past due that were paid months ago, incor- 
rect charges for items never purchased, a 
mailing that you didn't order from a book club 
-you name it. But the most notorious of com- 
puter chicanery is the overcharge that is out- 
right ridiculous. And this Editor believes he 
holds the world's Gold Cup for overcharges. 

One day this past spring I received in the 
mail a bill from my local electric utility -New 
York's good of Consolidated Edison. plain 
Con Ed to its patrons -a whopper of a bill for 
only $1667.25. Now I'll be the first to admit 
that 1 may leave the VTVM turned on all night 
once in a while, that we have three electric 
clocks in the house, and that our oil burner has 

(continued on puge 99) 

rues. raver, a NEW wr. 73 
(C,./.110 

o se. a. c.o. m.... w. Ww. N. r ppo. 

Reminder Notle 
73 ve.nep. gso w o.«woeeo Me paysans wons rw bang coo' 

eon, up to dal. pvo.npart It you have .sdr paro Ivu 
. muunl due. pie... 04,1.94,0 so. nonce. Thank you. 

1 SIENKIEWICZ 
2430 E ST 35 2FL 
BROOKLYN N.Y. 

L1-7144-2337-0 L 

APR 3 1970 

Tar ..rw w 1661.25 
aae ses HIRT 

Watta bill! This is probably the largest 
electric bill any general consumer 
has ever received. Or is it? 
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Enjoy Discoteque Light Shows at Home 

Be it Bach, Beethoven, Folk, Soul, 

Rock and Roll 
Add a new sensation to your favorite listening pleasure. A panoramic 
display of sound to multi -color light patterns. 

Color Organs 

Dual Channel Color Organ Model CF -2F- 
$49.95 pair. User Net 
A poir of bookshelf size; 3 sided prismatic 
gloss enclosure with wolnut finish top and 
bottom. Each unit is o dual channel color 
organ. Lights respond with sound omplitude 
(vo fume) and with different sound frequencies. 

3 Channel Color 
Organ, Model CVA- 
3F - $49.95 each 
User Net. 
3 channel color 
organ. Each channel 
of lights hove their 
own sensitivity con- 
trol Lights respond 
with sound amplitude 
(volume) and with 
different sound fre- 
quencies. 

3 Channel Color Organ 
Model LW- 3F- $47.95 sods 
User NM. 
3 sided prismatic glass en- 
closure with walnut finish 
top and bottom. 3 channel 
color organ. Each channel 
of lights hove their own sen- 
sitivity control. lights re- 
spond with sound amplitude 
(volume) and with different 
sound frequencies. 

Stereo (dual channel) 
Color Organ Model 
CVA -6F, $69.95 each 
User NM. 
A stereo (dual channel) 
system complete in one 
wolnut finish bookshelf 
cobinet. Eoch chonnel 
is independent and uses 
2 individual sensitivity 
controls per channel. 

401.trs 

Color Centers 

3 Channel Frequency Divided Color Con. 
trot Center Model PCC3LF $34.95 User 
NM. 
Any sound from o Hi -Fi, phono, rodio, etc 
may be fed into this unit. Each channel is 
independent and uses 3 individual sensi- 
tivity controls per channel. Lights respond 
with sound amplitude (volume) and with 
different sound frequencies. 

Singl Channel Color Control 
Center, Model PCC -10F - 

gg $16.95 User Net 
Any sound from o Hi -Fi, phono, radio, 
etc. may be fed into this unit. Con- 
verts sound to light variations. Will 
handle up to 600 watts of plugged in 
lamps. 

l tOMM( N%arrMK: DyMtrat [Mtn 

%IN 40 
3 Channel Color Control Center, 
Model PSA-3LF - $19.95 User Nee 
Any sound Irons a Hi-fi, phono. 
radio, etc., may be fed into this 
unit. The PSA -3LF will change the 
sound variations to light variations 
3 individual sensitivity controls ore 
used for 3 separate channels each 
capable of accommodating S00 
watts of externol lights. 

Stereo Color Control Center Model 
PC S-W - $34.95 User NM. 
2 separate inputs and outputs for 
true stereo sound to light conver- 
sion. Separate sensitivity controls 
for each stereo channel. Each chan . 

n el handles up to 500 watts of 
controlled lights. 

Strobe Lights 

Model ST -2F 
$34 95 wired, $24.95 kit, User Nee. 
Walnut wood case. High intensity 
strobe Easy to use and build. Built in 
Strobe speed control. color control center. 

Model STCC-3F, Snobe 3 -channel 
Color Organ Combination 
$79.95 wired, $49.95 kit, User Mee. 
Oiled walnut cabinet. Contains high 
volt strobe. Complete unit in one 
Built -in 3- channel frequency divided 

FREE 1970 CATALOG 

JULY- AUGUST, 1970 

Send we free catalog describing the 
lull BOWMAN line of dozens of best 
buys and nome of nearest dealer 

BOWMAN LEISURE INDUSTRIES CORP. 
155 East First Ave. f Roselle. N. 1. 07203 
Phone (201) 241- 26701 

Nome 

EE-670 

Address 

City Slate Zip 
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Hen, 
look me 

over... 

New Products 
that caught 

the Editor's eye 

Hell0000 Out There 

For those of you who don't want a perman- 
ent hunch from trying to do something (change 
the baby, take notes) while cradling the tele- 
phone, here's a telephone amplifier, Model 
FTA -4, from Fanon Electronics. The FTA-4 is 
a desk -top instrument that consists of a re- 
ceiving and transmitting unit, and a small, 
powerful 2 -in. diameter extension speaker. The 
unit measures 91 x 4 x 21/2 in. and weighs less 
than 4 lb. The amplifier can be lowered to a 

Fanon Telephone Amplifier 

******** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 
write Fanon Electronics, 100 Hoffman Pl., 
Hillside, N.J. 07205. 

Here's a Car that Won't Pollute! 
Heathkit has something for the new genera- 

tion of radio -controlled model car racers. Called 
the Spectre, the car is 1/2-scale and measures 
193/4 in. in length. The snap -on body is a sin- 

whisper for privacy, or raised to fill a room to 
carry on a telephone conference. The FTA-4 is 
turned off simply by removing the telephone 
handset from the cradle. A 4- transistor, bat- 
tery- powered circuit eliminates the need for a 
line cord, so it's completely portable. A 9 -volt 
battery is included with the unit, the price of 
which is $24.95. For additional information 
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Heathkit Spectre R/C Car Model 

gle piece of white high- impact plastic, and the 
car reaches scale speeds of up to 200 mph. The 
Spectre features independent front -wheel coil 
spring suspension with adjustable toe -in and 
caster, live rear axle, chrome plated steel 
chassis, and rubber tires for nylon "mag" type 
wheels. The sidewinder -type engine mount ac- 
cepts any 0.15 -0.23 cubic inch R/C engine. 
There's an adjustable centrifugal clutch, gear 
train with a 5.5:1 ratio, automatic brake. The 
Heathkit GD -101 Spectre car kit includes the 
car body, chassis, wheels and tires, 4 -oz. fuel 
tank and tubing, equipment case, centrifugal 
clutch and gears, axles, servo linkages and 
mounting tape, all hardware, decals, numbers, 
and a manual. Mail order price of the GD -l01 
is $49.95 FOB. For more details write Heath 
Co., Benton Harbor, Mich. 49022. 

Dial Your Speed Control 

Unlike conventional halfwave controls the 
Solid -State Motor Speed Control from Dremel 
Mfg. Co. gives controlled full -wave output. 
Motor Speed Control comes with an on/off 

Dremel Motor Speed Control 
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'****** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 
switch and built -in pilot light, 3 -wire grounding 
cord, and overload protector with manual reset 
button. The unit can he used with all universal 
(brush type) motors and fixed -load, shaded -pole 
motors. Speed can be dialed from zero to full 
rpm. Also, Motor Speed Control can double 
as a temperature control on soldering irons or 
guns to provide just the right heat. Price is 
$16.95. More information can be obtained 
from Dremel Mfg. Co., Box 518, Racine, Wis. 
53401. 

Most Advanced Receiver to Date!" 

Lafayette's new LR- 1500TA AM /FM- stereo 
receiver puts out a big fat 220 watts (IHF) ± 
1 db at 4 ohms. The unit has an electronic 
tuning circuit which Lafayette calls Acri -Tune, 
three front -end silicon FETs, and FET tone con- 
trols. Elsewise, there's fuseless automatic over- 
load protection circuit, automatic stereo /mono 
switching, 4 -gang FM tuning capacitor, four IF 
stages, wide -band ratio detector, center channel 

.Lafayette AMI FM-Stereo Receiver 

output, built -in AM /FM antennas, off /on mut- 
ing control, loudness compensator, low and 
high filters, dual system speaker control (main/ 
remote, or both simultaneously), front and 
rear panel tape output jacks, and much, much 
more. The LR- 1500TA sells for $299.95. For 
more details, write Lafayette Radio Electronics 
Corp. 11l Jericho Tkpe., Syosset, N.Y. 11791. 

Take Sinatra for a Ride 

Selectron International calls their new AIWA 
Model TPR -2010 the Touch 'n Go. The unit, 
which is smaller than a cigar box, combines a 

solid -state receiver with a cassette tape player 

AIWA Touch 'n Go FM ReceiverlCassette 

(it measures only 71/4 x 8 x 21/4 in.) "Touch 'n 
Go" describes the controls: a flick of the finger 
converts from FM- stereo to cassette. The AIWA 
TPR -2010 mounts with quick- attach, under -the- 

(Continued on page 100) 
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now...a helter way 

to drive aol aelust 

hex socket screws 
...IN PRECISION WORK 

With the tools in this new, compact convertible screwdriver 

set, you can turn all types of hex socket screws ... in all 
types of locations ... faster, easier than with conventional 

keys. 
Handy midgets are ideal for such delicate, precision work 

as assembly and servicing of instru- 
ments and controls. Remarkable 

"piggyback" torque amplifier 
handle adds grip, reach, and 

power needed for other 
applications, lets you 

do more jobs with 
fewer tools. 

PS -89 SET 

8 midgets (hex size .028" 
thru 1/8 ") plus hollow, 
"piggyback" handle. Slim, trim, 
see -thru plastic case fits 
pocket or tool box, 

doubles as bench 

stand. 

O O O o 
Q O o o 

REQUEST COMPLETE HAND TOOL CATALOG 

which includes information on other Xcelite Compact Sets, 

too - slot tip /Phillips /Scrulox" screwdrivers, nutdrivers, 
and combinations. 

Nationwide availability through local distributor 

r-- - --I 
XCELITE, INC., PO Bank St., Orchard Park, N. Y. 14127 
Send complete tool catalog, which includes information on 
all Xcelite Compact Sets. 

name 

address 

city 
L 

state 8 zip 

In Canada contact Charles W. Pornton, Ltd. 
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Time for Life 

Those of us tyrannized by our alarm clock 
may shudder when we learn that at Holy Name 
Hospital in Teaneck, N. J., new -born infants 
start their lives with the sound of an alarm, 
but in their case at least, the clock helps them 
get a healthier start. Too bad we can't say the 
same. 

Actually, the alarm clock is a pair of Gulf - 
Western, Eagle- Signal timers installed in the 
delivery room at Holy Name Hospital. And the 
newborn baby, if he's listening as he should be, 
hears the buzzer at intervals of one and six 
minutes after birth. 

The timers eliminate the time variable in a 
busy delivery room .between the two series of 
Apgar tests given to every newborn child. De- 
vised by Dr. Virginia Apgar about 15 years ago, 
the Apgar test is simply a 5 -point check on the 
newborn baby to he sure he's starting out with 

Nurse actuates timer at moment of birth so 
that an alarm sounds preci' - ly one and six 
minutes later to signal sta. t of Apgar test on 
baby. Anesthesiologist chec',s new -born 
twice to be certain all sy: t2ms are go. 

12 

. . . . ........ .... ...... .. 
all systems functioning. The tests help identify 
problems immediately after birth so that in 
many cases they can be corrected before any 
permanent damage is done, thus saving many 
lives and preventing many children from living 
a lifetime with some physical handicap that 
could have been corrected had it been recog- 
nized early enough. 

The doctor scores the baby from 0 to 2 on 
each of the following five points, so that a 
perfectly healthy newborn will have a score 
of 10. 

Heart rate -strong and steady 
Respiratory effort -is he breathing fre- 

quently and regularly? 
Muscle tone -is he kicking his feet and 

making fists? 
Reflex irritability -does he cry lustily 

when a catheter is pushed up one 
nostril or when he is prodded on the 
soles of his feet? 

Color -is he pink all over, or are his 
feet and ankles slightly blue? 

So. two Eagle -Signal electromechanical timers 
were installed in each delivery room and estab- 
lished the timing procedure. A nurse pushes the 
START button on one timer the instant the um- 
bilical cord is severed. At the end of 60 seconds, 
a buzzer signals the anesthesiologist to make 
the first series of Apgar tests on the infant; at 
the same time the first timer starts the second 
timer. Precisely five minutes later, this timer 
signals the anesthesiologist to take the second 
Apgar series for comparison with the first. 

Between 2000 and 2500 babies are born in 
Holy Name Hospital's three delivery rooms 
each year. All of them start out with punctual 
health checks. 

1001, 1002,1003, .. - 

A new gadget- computer totals the freck- 
les on a face faster than you can wink an eye. 
However, its designers ironed its purposes to 
counting the spots on metals. The electronic 
particle counter, designed and constructed by 
the metallurgical research division of Reynolds 
Metals Company, analyzes materials at speeds 
never before possible. With its 300 -power micro- 
scope, the device can count the thousands of 
tiny silicon particles in a polished surface arca 
of an aluminum- silicon alloy in less than a 
second. Manual counting requires several hours 
for the same operation. 

"Development of this device constitutes a 
major breakthrough in metallurgical research," 
said J. Harry Jackson, general director of 
Reynolds metallurgical research division. "It 
provides us with a tool for accurately meas- 
uring the size and distribution of particles which 
affect the characteristics of aluminum, such as 
hardness, strength, elasticity and resistance to 

(Continued on page I4) 

ELEMENTARY ELECTRONICS 



you can now get a 
con Firmed & guar 

car reservation from 
National Car Rental 
in less than a minute. 

From all those other guys 
all you can get is a 

very sincere promise. / A 51NCEFW 

leave you without wheels. It's just that at the moment they 
It's not that those other big city car outfits ever mean to 

promisc you a car they have no real way of knowing for MAVBE? 
sure that it will be there. 
National does. Us country boys from Minnesota now have 
Max, the computer. You can call us for a reservation any 
time from anywhere in the U.S. toll -free by dialing 
800 -328 -4567. Max knows, at the instant you call, what 
cars are available everywhere in the U.S. Before we 
guarantee your reservation, we talk to Max. 
When you reserve a National Car at any of our locations, 
you also know you'll have your choice of a GM or other 
fine make, and that you'll get a fistful of free S &H 
Green Stamps. 
It's your choice: a sincere promise or a National Guarantee. 
You can get either in about the same length of time. 

We make the customer No. 1 

JULY -AUGUST, 1970 
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ht Canada and throughout the Wald i,. 71LSINlnte,NAIIONAt 

13 



KEEP 

UP TO DATE 

WITH 

SCIENCE & 
MECHANICS 
Science & Mechanics - 
the only magazine 

.4. that keeps you right 
up to date on de- 

velopments in 

space technology, 
weapons, auto- 

mobiles, medicine, 

boats, planes, 

tools, new prod- 

. ucts, and exciting 
world events. 

Keep up to date. 
Make sure of your 
home delivered 
copy by returning 
the coupon today. 

NEWSCANzuffmaragiarsrummarswas 

corrosion. The knowledge gathered by the par- 
ticle counter will help our staff design alloys 
and practices for specific product applications." 

Known as MAPES I (microscopic analysis of 
particles by electronic sensing), the counter is 
programmed to count particles, spaces between 
them or particles of a specific size. Attachments 
are provided for microscopic and telescopic 
study and all data is automatically recorded. 

Although MAPES I was designed primarily 
for the company's metallugical research, it also 
has tremendous potential in other areas. Fea- 
sibility tests have demonstrated the counter's 
potential value as a medical tool for recording 
cancer cells. In the plastics and paint industries, 
it could be used to determine the sizes and 
shapes of pigments and particles. Applications 

Research scientist R. D. Dewey tests an 
aluminum engine cylinder sleeve for strength, 
elasticity and resistance to corosion. A 
long -reach microscope attcheó to a television 
camera explores the cylinder wall. While the 
study area is viewed on a television screen, 
the instrument electronically counts the 
thousands of microscopic silicon particles on 
the metal's surface in a matter of seconds. 

in the studies of mineralogy, powder technology. 
bacteriology, astronomy and air pollution are 
just around the corner. 

For the counting operation, a closed- circuit 
television camera scans a surface and flashes 
the picture on a monitor. Electrical pulses from 
the particles in the study area are fed into the 
instrument's logic network, the counting device 
is then triggered and the analog computer be- 
gins its work. While data is being received and 
photographed simultaneously, the whole process 
is viewed on the television screen. 

Studies of photographs, slides and three -di- 
mensional objects are handled with equal ease, 
and a long reach snorkel -type 300 -power micro- 
scope is used for exploring the usually inacces- 
sible internal areas of automotive cylinder 
sleeves, desalination plant tubing and other 
industrial products. 

It ELEMENTARY ELECTRONICS 

SCIENCE & MECHANICS, Dept. 271 
229 Park Ave., S., New York, N.Y. 10003 
Yes! Please enter my subscription for one year 
for only $2.98 (regular price $4) (foreign add; $1). 

I enclose $ Bill me 

Name 

Address 

City State & Zip 
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Repairing or refinishing 7 
any kind of furniture 

32 easy ways to get out 7 
of refinishing 

4 You'll find them in Decorating 
Furniture with a Little Bit of Class, 
together with some cheap ways to fur- 
nish an apartment in a hurry out of a j Cáutzory 
Goodwill store, a Salvation Army 
emporium, or a St. Vincent de Paul 
Society; faking techniques; lazy man's 
tricks of the trade; and some extra stuff 
thrown in. $1.95 

1e You need The Furniture Doctor - - 
George Grotz's famous, encyclopcdl. 
compendium of practical information ... with easy -to- follow directions and , ' "''`'i -4E. 

tricks of the trade that use commonly }Furfitilr(t ': 

available materials . . all presented ; Doctor r 

with more than 90 illustrations and the i 

author's usual hilarious anecdotes in 
the Yankee manner! Hardcover. $5.95 George Cirotz. . 

Want to refinish the quick ? 
and easy way in 

2. Instant Furniture Refinishing and 
Other Crafty Practices is for you. It's ikt01ti46f°, 
newer and bigger than Grotz's own instant 
From Gunk to Glow - with profes- Wafture ; 

sional trade "recipes" organized for Iteth[9hing 
amateur craftsmen, including how to ,ro an<, 

get a new look" without refinishing: ' ' ``' 
how to remove paint cheaply and eas- 
ily; bow to "antique." $1.95 

Looking for antiques in ? 
the middle -price -range 

5. You Can Decorate With 
is the Furniture Doctor's own practical, 
Yankee- shrewd guide to what they are, 'i.. i s 
where to find them, how much to pay UI t ()RAIL 
for them, how to refinish, and how to Wl "I I - 

avoid fakes. With 
gamut 

drawings 
pieces, 

ces, 
cover the whole gamut of old pieces, 
from beds to wall things. 

Hardcover, $4.95 

Staining, shellacking, 
varnishing or waxing 

3. Using bleach, linseed, lemon oil, 
or polish? Grotz's Staining and Finish. 
ing Unfinished Furniture and Other 
Naked Woods is the one eye -opening, 
pioneering manual that tells the truth 
about using them all - which to use, 
when, how to prepare surfaces, and 
how always to. get that expensive, qual- 
ity, finished look. $1.95 
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In the market for 
Victorian furniture 

The Neu Antiques: Knowing and 
Buying Victorian Furniture is the one, 
up -to -date, illustrated guide that will 
help you identify, appraise, and refinish 
American Victorian furniture. Covers ; 

I, 
Gothic, Renaissance, Art Nouveau, all ,':,,',.,::,', 
other important styles. Includes up to 
date Price Guide on all pieces. 

á 
k 

Hardcover, $5.95 r `^l' 

DOCTOR 

HAS THE 

ANSWERS! 
JULY -AUGUST, 1970 

Molly Muaon. coon 

r- -- MONEY -BACK GUARANTEE! - -, 
Income Opportunities Book Ctub 
Dept. DI 103 
229 Park Avenue South, New York, N.Y. 10013 

Please send me the books by George Grob, the I 
Furniture Doctor, checked below. I'm enclosing 

I 

my check or money order for the price of the 
I books (plus 251 shipping charge if my order 

totals less than y4.95). I understand I may re- 
turn book(s) ordered within two weeks toi a 

full refund if not completely satisfied. 

1.4515) 2. ($1.95) D 3. (51.95) 

4. ( :1.951 5. ($4.95) D 6. 45.95) 

I 

I 

NAME 

I I 

ADDRESS 

CITY STATE ZIP 
availabl in only. 
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News and views 
from e /e's 
listening post 

by Don Jensen 

EVERY special interest group has its own jar- 
gon. But DXers must sometimes feel that 

their hobby has more than its share of abbre- 
viations, acronyms, and "in" language. 

This column sticks to the most common ones. 
like kHz (kilohertz), and GMT (Greenwich 
Mean Time). But there are hundreds of others 
frequently used by radio hobbyists. It's not 
surprising that SWLs (shortwave listeners) are 
ready to toss in the towel when they run across 
something like this in a radio club bulletin: 

"R. Wewak. P /NG, 3,335 kHz., w /CW mx 
and lang. anmts to 1230 GMT s /off w /GSTQ." 
Freely translated from DX -ese, it means that 
Radio Wewak, a shortwave station located in 
the Australian Territories of Papua and New 
Guinea, was heard on a frequency of 3335 kilo- 
hertz, broadcasting a program of country and 
western music (believe it or not, guitar- twang- 
ing is popular there), with announcements in 
some language other than English, until 1230 
hours Greenwich Mean Time (7:30 a.m. EST), 
when it signed off with "God Save the Queen," 
national anthem of British Commonwealth 
countries. Phew! That mouthful helps explain 
the popularity of abbreviations. 

Some of the lingo was lifted from amateur 
radio operators. who, in turn, borrowed them 
from telegraphers of a bygone era. These in- 
clude symbols such as 73, which means, roughly, 
goodbye, when tacked on the end of a letter to 
an SWL friend. Others taken from the hams' 
lexicon are Q -code combinations of letters: 
QRM (interference from other stations); QRN 
(atmospheric noise or static); QTH (address or 
location); and the favorite, QSL (verification 
of reception ). 

Other abbreviations seem to have just cropped 
up like weeds. Some are formed by simply add- 
ing X to the initial letter of common hobby 

16 

words. This has resulted in things like DX 
(listening to distant stations), Rx (receiver, not 
prescription), Tx (transmitter), Wx (weather), 
Nx (news broadcast), and Mx (music). 

A weird sort of logic has gone into coining 
some other abbreviations. In noting program 
content. BCBers (those who favor the medium - 
wave bands) use SS to designate a Spanish - 
Speaking station. Makes sense, right? But how 
about things like EE, FF, GG and even H. 
meaning, respectively, English, French, German 
and Japanese -speaking broadcasts? (There are 
no such animals.) 

Capitalized, some letter groups mean one 
thing, lower -case another. AM, for example, 
means amplitude modulation, while a.m. means 
morning. But Am., that's American, boy, Amer- 
ican! 

And a PoP is a proof of performance test 
conducted by an Am. AM station, usually dur- 
ing the early a.m. hours. On the other hand, pop 
means. simply, popular music programming. 

New abbreviations are coined regularly in 
answer to a particular need. Some become 
widely recognized and used, while others never 
catch on. Once in a while we receive a letter so 
filled with homebrew DX abbreviations that it 
is completely intelligible! 

But take heart . there is hope. The 
ANARC. whoops, the Association of North 
American Radio Clubs, a non -profit organiza- 
tion linking the major U.S. and Canadian DXers 
clubs, has just come out with a 38 -page booklet 
listing all these abbreviations and their mean- 
ings. 

A must in any DXer's library, it is available 
(Continuued on page 18) 
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1. Allied's 552 -page catalog is so 
widely used as a reference book 
that its regarded as a standard. 
The surprising thing is that it's free! 

2. Now, get the all -new 512 -page, 
fully illustrated Lafayette Radio 
1970 catalog for CB gear, test 
equipment, ham gear, tools, books, 
hi-fi components, etc. 

3. Get all the facts on Progressive 
Edo -Kits Home Radio Course. Build 
20 radios and electronic circuits; 
parts, tools, and instructions in- 
cluded. 

4. Olson's catalog is a multi-col- 
ored newspaper that's packed with 
more bargains than a phone book 
has names. 

5. Edmund Scientific's new catalog 
contains over 4000 products that 
embrace many sciences and fields. 

6. Bargains galore, that's what's in 
store! Poly -Paks Co. will send you 
their latest 8 -page flyer. 

7. Before you build from scratch, 
check the Fair Radio Sales latest 
catalog for surplus gear. 

8. Get it now! John Meshna, Jr.'s 
new 96 -page catalog is jam packed 
with surplus buys. 

9. Troubleshooting without test 
gear? Get with it -let Accurate In- 
strument clue you in on some great 
buys. 

10. Burstein -Applebee offers a new 
giant catalog containing 100s of big 
pages crammed with savings. 

11. Now available from EDI (Elec- 
tronic Distributors, Inc.): a catalog 
containing hundreds of electronic 
items. 

12. C. B. Hanson's new Automatic 
Control records both sides of a tele- 
phone call automatically. 

LITERATURE 
LIBRARY 

13. Need an extra hand? Xcelite's 
Seizers clamp tightly, hold wires for 
soldering, act as heat sinks, re- 
trieve small parts from hard to 
reach places. Get Bulletin N564. 

15. Custom Alarms reveals how in- 
expensive professional alarms can 
really be. Circle 15 for exclusive 
catalog. 

18. Here's a free 20 -page booklet 
that tells you how to improve your 
TV pic and a do- it- yourself approach 
to installing a Master Antenna TV 
(MATV) system. Mosley Electronics 
will wing it your way. 

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

20. Get your copy of E. F. John- 
son's new booklet, "Can Johnson 
2 -way Radio Help Me ?" 

22. Kit builder? Like wired prod- 
ucts? EICO's 1970 catalog takes 
care of both breeds of buyers. 

23. No electronics bargain hunter 
should be caught without the 1970 
copy of Radio Shack's catalog. 

26. H. H. Scott has a parcel of 
pamphlets describing their entire 
1970 line of quality hi -fi products. 
They have Scottkits, too! 

42. Heath's new 1970 full -color 
catalog is a shopper's dream. Its 
116 pages are chuck full of gadgets 
and goodies everyone would want 
to own. 

45. CBers. Hams, SWLs -get your 
copy of World's Radio Lab's 1970 
catalog. Circle 45 now! 

48. Hy- Gain's new CB antenna cata- 
log is packed full of useful informa -. 
Lion. Get a copy. 

74. Get two free books -"How to 
Get a Commercial FCC License" 
and "How to Succeed in Electron- 
ics" -from Cleveland Institute of 
Electronics. 

100. You can get increased CB 
range and clarity using B&K's hot 
"Cobra" transceivers. 

107. Want a deluxe CB base sta- 
tion? Then get the specs on Tram's 
super CB regs. 

111. Get the scoop on Versa - 

Tronics' Versa -Tenna with instant 
magnetic mounting. 

114. Prepare for tomorrow by 
studying at home -with Technical 
Training International. Get the facts 
on how to step up in your job. 

116. Pep -up your CB rig's perform- 
ance with Turner's Mi2 mobile 
microphone. 

127. National Schools will help you 
learn all about color TV as you 
assemble their 25 -in. color TV kit. 

130. Bone up on CB with the latest 
Sams books. Titles range from 
"ABC's of CB Radio" to "99 Ways 
to Improve your CB Radio." 

136. 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. 

137. For success in communica- 
tions, broadcasting and electronics, 
get First Class FCC license. Grant- 
ham School of Electronics will show 
you how. 

140. Take a gander at Cornell Elec- 
tronics' latest catalog. It's packed 
with bargains like 6W4, 12AX7, 5U4, 
etc., tubes for only 33¢. 

141. CB antenna catalog by An- 
tenna Specialists makes the pickin' 
easy. 
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ELEMENTARY ELECTRONICS 
Dept. 870 
229 Park Avenue South 
New York, N.Y. 10003 

Please arrange to have this lit- 
erature whose numbers I have 
circled at right sent to me as 
soon as possible. I am enclos- 
ing 25 to cover handling. (No 
stamps, please.) 
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Indicate total 
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DX Central 
(Continued from page 16) 
for $1.25, postpaid, from ANARC List, 16182 
Ballad La., Huntington Beach, Calif. 92647. 
Tell 'em we sent you! 

Tip Topper. The pirates no longer rule the 
airwaves, but there are hints that they may be 
staging a comeback. The small fleet of illicit 
commercial stations that plagued the stodgy 
European state radio monopolies a few years 
back was scuttled by stringent new laws. Of the 
original pirate crew, only R. Veronica, anchored 
off The Netherlands, managed to survive. 

Recently. though, Veronica was joined by 
another shipboard pirate, R. Nordsee Interna- 
tional. To the delight of SWLs, RNI, unlike its 
predecessors. broadcasts on shortwave. Further- 
more, its 6210 -kHz transmitter is potent enough 
to push its programs to this side of the pond. 

R. Nordsee International, the self -proclaimed 
Sound of Europe, is operated by Mebo Ltd. 
Telecommunications, headquartered in Zurich. 
Switzerland. The company's name was coined 
from the first letters in the surnames of its own- 
ers, Erwin' Meister and Edwin Bollier. 

Word of a proposed buccaneer broadcaster. 
then billed as just R. Nordsee, filtered out of 
Europe in the fall of 1968. The station, sup- 
posedly, was to be located aboard the motor 
vessel Galaxy, former R. London pirate ship. 
and was to broadcast from the North Sea, off 
the mouth of the Elbe River. When the year 
ended with no R. Nordsee, DXers wrote it off 
as just another bit of wishful thinking by some 
underfinanced promoters. 

SWLs were doubly dubious when the same 
story cropped up again last December. But this 
time the tales were more than public relations 
ballyhoo. There was a R. Nordsee International, 
now aboard a 20- year -old, 570 -ton converted 
coaster, renamed the Mebo 11. After a quick 
trip to Lisbon to be outfitted with American - 
made radio gear, it returned to the North Sea 
to begin tests. 

At 2130 GMT, January 23, RNI began broad- 
casting from an anchorage about five miles 
off the Hook of Holland, using initially 1605 
and 6210 kHz. Within a few weeks a number 
of U.S. DXers had logged the rock -music pro- 
grams aired by its 10 -kW shortwave transmitter. 
Now, a few commercials, which its promoters 
hope will make RNI pay its own way, were 
heard. Programs are mostly in German, though 
some English and French announcements have 
been heard. 

West Germany, its prime target, is a bit 
shook up about the unlicensed station, but thus 
far the Bonn government hasn't been able to 
do much about it. It operates from interna- 
tional waters, its administrative offices and stu- 
dios are in Switzerland, and it is supplied by 
a second ship, Mebo 1, operating out of Spain. 

Though things are going well for RNI now, 
it's too early to predict a long and prosperous 
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future. If you'd like to hear an honest -to -good- 
ness pirate station, you'd better look for it now. 
Its schedule runs from 0500 until 2300 GMT. 
Eastern and midwestern DXers should have a 
good shot at R. Nordsee International during 
the late afternoon. West Coasters will have bet- 
ter luck with the 0500 sign on time. Reports 
go to Box 113, 8047 Zurich, Switzerland. 

Bandsweep. All frequencies in kHz, all times 
in GMT. 844-A new one for medium -wavers 
is R. Tarawa, a rare Pacific goodie that recently 
put a new transmitter on the air. It has been 
logged as far east as Virginia between 0700 
and 0930 . . . 3339 -Popping up, seemingly 
out of nowhere, has been R. Tanzania Zanzibar, 
heard by shortwave DXers at 0330 sign on. 
Wild chanting follows opening announcements 
in the Swahili language... 4825 --It's the old 
one -two -three exercise bit again at 0215 when 
the Russian regional station at Ashkabad airs 
its physical fitness program for its home audience 
.. . 5015 -The Windward Islands Broadcast- 
ing Service at Grenada in the Caribbean has 
moved here recently and has been heard around 
2255 ... 7140 --Best of the Indonesian region- 
al services lately has been R. Republik Indo- 
nesia at Ambon. Powerful signals some 
mornings around 1100... 9580 -Voice of the 
Philippines, Manila, using ex- VOA transmitter, 
logged here at 0900. You've gotta get there be- 
fore about 0945 when R. Australia blocks the 
channel. . . 15,185- They've been shifting 
frequencies a lot, but try this spot for FEBA, 
the new missionary station in the Seychelles, 
around 0345. A new, more powerful transmitter 
is due shortly. 

(Credits: Alan Merriman, Va.; A.R. Niblack, 
Ind.; Bill Berghammer, N.Y.; Dan Henderson, 
Md.; Alvin Sizer, Conn.; Bill Sparks, Calif.; 

(Continued on page 102) 
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"Bell a Howell's proven 
programs turn out the 
kind of men we want;' 

Say men who do the hiring 
for top firms in computer, 
aerospace, TV -Radio and 
automation electronics 
A leading computer company: "He has 
abilities and knowledge not found in men 
from other programs." 
A major aerospace firm: "Your men 
come well prepared to stay abreast of 
rapid changes in our industry." 
An electronics company: "Perhaps the 
most valuable asset these 30 men have 
is adaptability to new projects." 
A top TV -Radio manufacturer: "The 
men you have sent us show Bell & Howell 
Schools have consistently kept up in the 
field of electronics." 
Note: Firm names available on request. 

Why you'll become "the man they want" 
There is one very real advantage to getting your 
Electronics training from Bell & Howell's Proven 
Programs. 
You get what business and industry recognize 
as the most up -to -date, practical and thorough- 
going preparation available. Because we spend 
more than $100,000 yearly simply to keep our 
programs in step with the constant changes in 
Electronics. 
Bell & Howell's Lab -at -Home Plans are based 
on valuable experience gained in our own 
nation -wide technical colleges. (Information not 
available anywhere else.) 
These Plans enable you to obtain current theory 
reinforced by the most modern and usable ap- 
plications. In short, you'll really know your stuff! 
Naturally you can choose what interests you. 
You go at your own pace and you receive every- 
thing you need -direct from Bell & Howell 
Schools- in easy steps-including films and a 
projector ... plus our exclusive Electro -Lab' 
and precision electronic equipment you'll want 
to keep and use throughout your career. 
You'll also get personal guidance -every step of 
the way -from exceptionally well qualified in- 
structors. And Bell & Howell's free- for -life Na- 
tional Employment Service will help you locate 
better- paying positions in Electronics. 

Jut.Y-Aucust, 1970 

Join the thousands of skilled electronics men 
who have found new opportunity through Bell &: 

Howell's Proven Programs. Mail the postage - 

free card now for your Free Booklet and com- 
plete information. 

Mail postage paid card 
for FREE BOOKLET 

r 
If card is detached, mail this coupon for your 
Free Booklet and complete information on 
career opportunities in Electronics to: 
BELL & HOWELL SCHOOLS, 4141 Belmont 
Chicago, Illinois 60641 

Name (please print) Age 

Address 

City 

State 
306 

Zip Code 

M.7019 

21. 



It EN 
PASSANT = 

a I& 

J ohn W Collins AO 

ak Four more well known, basic openings, 
with the tactical and strategical ideas behind 
them, continue our survey of the first third of 
the game. 

Evans Gambit. This is named after Captain W. 
D. Evans, an English mercantile mariner, who 
introduced it a hundred and forty years ago, 
and not after Larry Evans, 1968 -69 U.S. Cham- 
pion. It is an offshoot of the Giuoco Piano, 
shown in a previous column, and sacrifices the 
Queen Knight Pawn to accelerate development. 
Exciting and tricky, it succeeds very well when 
pitted against the following Compromised De- 
fense - 

1 P-K4 P-K4 8 0-N3 Q-B3 
1 N-KB3 N-083 9 P-K5 O-N3 
3 B-B4 B-B4 10 NxP KN-K2 
4 P-ON4! BxP 11 B-R3 0-0 
5 P-83 B-R4 12 OR-01 R-K1 
6 P-04, PxP 13 B-03 0-R4 
7 0-0 PAP/ 14 N-K4 .... 

Black 

!á A E t f,1f14f#f 
)4! 

White 

And. with a big lead in development and the 
Black Queen crowded, White has a distinct ad- 
vantage. 

Black does best to go into the Normal Varia- 
tion with 7 . . . . B -N3! (instead of 7 .. . . 

PxP ?) 8 PxP, P -Q3. 
Two Knights Defense. Players who have some 

aversion to meeting the Giuoco Piano, the Evans 

gv yr vrr ve W1e.s 
Gambit, and the Max Lange Attack (to he given 
in a later column) often adopt the Two Knights 
Defense. Involving a Pawn sacrifice, lively com- 
plications, it wrests the initiative from White 
right at the beginning and appeals to enterpris- 
ing players. Here is the Main Line - 

1 P-K4 P-K4 9 N-KB3 F-ií5 
2 N-KB3 N OB3 10 N-K5 B-064 
3 B-B4 N-B3! 11 P-083 0.62 
4 N-N5 P-04 12 P-04 FxF e.p. 
5 PxP N-OR4 13 NxQP B-03 
6 B-N5#! P-B3 14 P-KR3 C-0 
7 PxP PxP 15 0-0 B-KB4! 
8 B-K2 P-KR3 

Black 

White 

Equal Chances. Black's superior piece play 
compensates for the Pawn- minus. 

Catalan System. The "Cat ", subtle and deep, 
exerts pressure on the KR1 -QR8 diagonal and 
resembles the Reti Opening and the Queen's 
Gambit. An example - 

1 P-04 P-04 8 P-N3 P-OR3 
2 P-084 P-K3 9 B-N2 P-ON4 
3 P-KN3 N-KB3 10 N-K5 NxN 
4 N-KB3 B-K2 11 PxN N-Q2 
5 B-N2 0-0 12 PxQP BPxP 
6 0-0 ON-02 13 P-K4 F-05 
7 N-B3 P-B3 14 N-K2 hxP 

Black 

White (Continued) 
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THE AMAZING WORLD OF SOUND 
ASTRO -COM 

TELEPHONE -AMPLIFIER 
Transforms any ordinary telephone 
earpiece into a unique sound control 
amplifier! It's a space age electronic 
concept that assures the maximum 
in hearing range and comfort at- 
taches instantly and securely to any 
phone with a simple. snug -fitting band. 

Carry it in your pocket.. . or in purse, 
it's that portable! Especially suited 
for highnoise factory and office 
areas. And. it's a tow.cost practical 
answer to public phone distractions. 
What's more, the herded hearing. and 
elderly folks find rt a definite aid, 
white guaranteeing privacy! 
Precision built for reliable perform. 

ante. the ASTRO.COM amplifies any 
normal speaking voice up to five 
times Complete with easily adlust- 
able fingertip touch volume control. 

Amplification: .More Specification 
than 3000 
Circuitry: 4 transistors 
Case: High Impact Polystyrene 
Battery: For best results, use Say 
ton 1:8'105 battery or eourvatent. 
Battery life expectancy -25 hours. Only $995 

(less battery. 

"SKY-SPY" 
NOW!! Add A New 
Dimension To 
Listening ...Up! 
Complete SKY -SPY 

only! $1695 
(less 
batter.esl 

Amazing ... exist. 
Ingly w! "SKY- 

SPY" allows reception 
from planes within a 

range of 75 miles; even 
permits reception from the 

aircraft tower itself within a 
15 mile range. 

Hear how aircraft are instructed 
to land. weather conditions, de- 

lays in launchings. etc.... 

This unique device uses 1.52 hearing 
aid batteries...giving it 65 hour life 

span. 

THE BIG EAR 
"HOMES IN" on faint sounds up to 100 
feet away ...twice as far over water. 
Exclusive cordless Broadcast Accessory 
also vilable- increase sensibility tenfold. 

USE INDOORS OR OUTDOORS -from 
baby sitting to bird welching. 
ENTERTAINING. PRACTICAL AND 1N 
STRUCTIONAL for young and old. 
THE LATEST IMPALID STATE CUR 
CUITRY. 
PROTECTIVE DEVICES to listen for In- 
truders at night. 

The "BIG EAR" is an amazing electronic 
device which is completely portable. 
Basically it combines the principle of e 
parabolic microphone, a high gam amply 
tication system and stethoscope earphone 
for intimate listening. 
the "BIG EAR" comes complete with its 
own sturdy adjustable. tripod base for con. 
cement use anywhere... operates for hours 
on standard 9 voltdransistor battery. 

Complete with Stethoscope $1995 
earphonesONLY 

(less ball en es) 

BIG EAR 
BROADCAST ACCESSORY 

Plug in our exclusive cordless Broadcast Accessory and 
convert Big -Ear into a group entertainment listening device 

The "Big. Ear Broadcaster" let you broadcast sound to 
any FM receiver up to 30 ieet away. With it you hear 

everything, without connecting wires with 30 times am. 
plification. 

Stay indoors and listen to bird calls and animal sounds 
Place it in a baby's room or near the baby carriage 
or use it as a sick room monitor. 

BROADCASTER 
1 COMPLETE ONLY Y 

(less batteries) 

EYEGLASS 
RADIO 

ASTRO -COM 
WRIST RADIO 

Transmitter 
Broadcasts your voice to any FM receiver 
within 50 feet in any direction. 
No wires! Powerful tiny silver oxide bat. 
tery good for hours of broadcasting! 
Great for party fun: kids' games; keeps 
you in touch with playroom, bedroom, or 
sick room. 
Complete with replaceable silver oxide 
battery, nylon strap rugged case. "whip" 
antenna, and tuning device 
Electronic components designed by Sax 
ton first in miniature electronic equipment. 

SPECIFICATIONS: Frequency Response. 300 to 
6.000 hr.; POWER. 6 MW input; RANGE Up to 50 

feet, depending upon conditions; Frequency FM broad. 
cast band, (tunable in 3 megacycles through BR mega- 
cycles); Audio Sensitively: Normal voice at approdmately 
10 feet, Case: Nigh impact polystyrene. electronics en. 
capsulated In epoxy: Weight 4 ors. 

SPECIAL INTRODUCTORY PRICE ONLY $ 1400 

JULY-AUGUST, 1970 

r 

L 

Clips to your glasses. receives the whole AM 
broadcast band, can be used wherever you go 
'cause it weighs a few ounces. Comes with ear. 
phone plug for privacy, convenient on -off and 
tuning knobs. Includes 1.5v. hearing aid batteries 
for many long hours of listening pleasure 

only 

=1595 

D & D SALES CO. DEPT. WS -5 
60 E. 42nd Street 
New York, N.Y. 10017 

'Please send me the following items on full money back GUARANTEE. if 
I'm not completely satisfied 
I enclose my check (o money order) for 

ITEM 
NUMBER 
Of UNITS UNIT PRICE PRICE 

BIC EAR $19.95 $ 

BROADCASTER 14.95 

PHONE AMPLIFIER 9.95 

SKY-SPY 16.95 

WRIST RADIO 14.00 

EYE GLASS RADIO 
le 

15.95 

Plus Postage B handling 1.50 pet und 

New York State Residents add appropriate tac 

TOTAL AMOUNT ENCLOSED 
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(Continued from page 22) 

The position is about even. 
Queen's Gambit Accepted. This is as old as the 

Queen's Gambit itself. It avoids a shut -in 
Queen's Bishop. And the surrender of the center 
k only temporary. Thus - 

1 P-04 P-04 9 B-N3 P.B5 
2 P-0B4 PxP 10 B-B2 N-QN5 
3 N-KB3 N-KB3 11 N-B3 NxB 
4 P-K3 P-K3 12 OxN B-N2 
5 BxP P-84 13 P-05! 0-B2 
6 0-0 P-OR3 14 P-K4 P-K4 
7 Q-K2 N-B3 15 B-N5 N-02 
8 R-01 P-ON4 

Black 

ts.E. 1.44 I f 
2 # A 

# 2 

2 2 C. 2 a.a 

White 

White's superior center is balanced by Black's 
Queen -side Pawn- majority. 

Game of the Issue. Alexander Mac Donnell 
(1798 -1835), British champion born in Belfast, 
was one of many great masters who played 
many great games, but never became World 
Champion. A bachelor, business man, secretary 
to the Committee of West Indian Merchants, 
writer on economic questions, he spent his 
leisure hours at the Westminster Chess Club. A 
very slow player, he nevertheless was known for 
blindfold exhibitions and odds -giving. And he 
always preferred to play Black! 

In 1834 Louis Charles Mahe de Labourdon- 
nais, the French champion, challenged Mac 
Donnell to a series of matches. And what 
matches they were! Eighty -four games -without 
clocks! Despite the fact that the Englishman 
sometimes took over an hour and a half on a 
single move, and consumed three -quarters of the 
time of the entire match, Labourdonnais was 
the victor with 45 wins, 27 losses, and 13 draws. 
Paul Morphy, United States, unofficial champion 
of the world, then chess editor of The New York 
Ledger, described many of the games as "these 
beautiful models of chess strategy." 

MacDonnell, although the loser of the mara- 
thon matches, was by no means disgraced by 
the results, but rather established himself as a 
Titan of the game in his day. And his win of 

the 50th Game is described by Dr. Reuben Fine 
as "the first immortal game of chess history." 
It was a Queen's Gambit Accepted and was 
played at London, 1834. MacDonnell, handling 
his beloved Black pieces of course, intuitively 
sacrifices his Queen for two inner pieces in a 
high flight of genius and then manipulates the 
two springers with murderous effect. 

1 F-04 P-04 20 R-N1 P-0N4! 
1 P-0B4 PxP 21 BxP BxN 
3 P-K41 P-K4! 22 Px8 N-05! 
4 P-05 P-KB4 23 B-B4 NxP# 
5 N-0B3 N-KB3 24 K-B2 NxR/7 
6 BxF B-B4 25 RxP# K-83 
7 N-B3 Q-K2 26 R-B7# K-N3 
8 B-KN5 BxP#!? 27 R-N7 N/7xB 
9 N-B1? B-N3 28 PxN RxP 

1C 0-K2 P-B5 29 0-N1 B-N3! 
11 R-01 B-N5 30 K-B3 R-B6 
12 P-06?! PxP 31 Q-R2 N-B5# 
13 N-05 NxN!! 32 K-N4 R-KN1 
14 Bx0 N-K6# 33 RxB FxR 
15 K-N1 KxB 34 K-R4 K-B3 
16 0-03 R-01! 35 0-K2 R-N3 
17 R-02 N-B3 36 Q-R5 N-K6 
18 P-ON3? B-0R4 Resigns 
19 P-OR3 OR-B1 

Position after 36 .... N -K6 

Why did White resign? Because he is way 
behind in material and will soon lose his Queen 
and be mated. Here is the analysis - 

A. If 37 K -R3, N -N7# 38 Q -B3, RxQ mate. 
B. If 37 Q -B3 (37 Q -K2 amounts to the same 

thing) N -N7# 38 QxN, RxQ 39 P -R3, R /6 -KN6 
40 P -R4, R -KR7 41 P -R5, R /7xP mate. 

B. If 37 QxR #, PxQ 38 P -R4, R -BI 39 P -R5, 
R -R 1 mate. 

C. If 37 QxP, N -N7# 38 K -R5, R -R6 mate. 
D. If 37 P -R3 (or 37 P -R4) N -N7 mate. 

Solution to Problem 24: 1 P -07. 

(Continued on page 26) 
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Yoe m;entV. 
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when 
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Issue 

NEW DEVELOP- 
MENTS in the world 
of electronics come 
so fast these days 
that there's hardly a field where there aren't 
new application breakthroughs. 

THAT'S WHERE the bigger and better cov- 
erage you find in every issue of SCIENCE 
AND ELECTRONICS comes in. It keeps 
you posted on the really important develop- 
ments in language you don't have to be an 
engineer to understand ...with diagrams you 
can easily follow. 

DON'T RISK missing the kind of reading that 
has made SCIENCE AND ELECTRONICS 
(formerly Radio -TV Experimenter) must 
reading every issue for practicing electronics 
hobbyists- amateurs, SWLs, CBers, experi- 
menters, project builders. 

You can SAVE PLENTY when 
you use the coupon below 
BE SURE of every issue by subscribing now 
...and you'll he saving over the cost of buy- 
ing your copies on the newsstand...and you'll 
never miss an issue because the postman will 
bring it right to your door. Clip and mail the 
coupon today. 

Science and Electronics Dept. 270 
229 Park Avenue South New York, N.Y. 10003 

I don't want to miss a single issue. Enter my sub- 
scription for: 

3 years - 18 issues - $10 
SAVING ME $3.50 over the newsstand price 
2 years -12 issues -$7 
SAVING ME $2.00 over the newsstand price 
1 year -6 issues -$4 
SAVING ME 50c over the newsstand price 

I enclose S Please bill me 

NAME 

I Outside U.S. and Canada: Add $1.00 per year 

JULY -AUGUST, 1970 

STREET ADDRESS 

CITY 

I STATE ZIP CODE 

A Complete Course in 

ELECTRONIC 

COMPUTERS 
for only $2.95! 

You get all the basics you need - at your own 
pace - whether you're entering the exciting 
computer field or your work is affected by 
computers. This giant book has all the latest. 
step -by -step learning aids; nearly 200 dia- 
grams and circuits; full data on digital and 
analog computers - covering math back- 
ground, servomechanisms, digital computer 
logic, programming, control and communica- 
tion. PLUS handy glossary, self- review tests, 
summaries. All at a fraction more than a 

penny a page! 

A Complete Course in 

ELECTRONICS 
for only $1.95! 

From fundamental electronic principles and 
devices right through their application in op- 
erating circuits, this famous, bestselling book 
covers everything - with major sections on 
electron tubes and transistors, amplifiers, os- 
cillators, radio, TV, radar and electronic navi- 
gation, high fidelity, detection systems. With 
227 diagrams and circuits - 191 big pages. 

UNCONDITIONALLYGUARANTEEO!- 
Elementary Electronics Book Club 
Dept. EE 103 
229 Park Avenue South, New York, N.Y. 10003 
Please send me ELECTRONIC COMPUTERS @ $2.95 

ELECTRONICS MADE SIMPLE @ $1.95 
I'm enclosing my check or money order for the price of 
each book ordered, plus a 15C shipping charge. If I wish, 
I may return the book(s) within two weeks for a prompt 
refund. 

I Offer available in U.S. only. 

NAME 

ADDRESS 

CITY STATE ZIP 
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(Continued from page 24) 

If 1 . . . K -B2 2 PxB =Q mate. If 1 ... . 

BOP 2 Q -B5 mate. If 1 .... B -R4 (or B2 or 
N3) 2 P -Q8 =N mate. And if 1 .... N -N3 (or 
1 .... N -B2) 2 P -Q8 =N mate. Under- promo- 
tion was the theme. 

Problem 25 

By W. Speckmann 
Chess Echo, 1941 

Block 

White 

White to Move and Mate in Two. 
Solution in Next Issue. 

This pyramid -shaped problem has a sort of 
pinwheel solution and was created by Dr. 
Werner Speckmann, Germany, a well -known 
composer and collector of two movers. 

Brilliant Combination #2. 

Black 

_E. 1112 

1 "'.-i íTi 

1 g ç 
From 

1 RxP! 
7 NxN 
3 PxR 

2ti 

White 

Tarrasch- Walbrodt, Hastings, 1895. 

NxP! 4 K-Bl 
RxN# 
RxP# 

5 R-N4! 
Rxa 

Resigns 

There is no defense to the double threat of 
6 BxQ# and 6 R -B8# B -N1 7 R /8xB mate. A 
delightful use of the Bishop. 

News and Views. The U.S. Team, comprised 
of Zuckerman, Soltis, Tarjan, DeFotis, Verber, 
and Thornally, only finished seventh in the 
XVI World Student Team Championship held 
at Dresden last August. They were under USSR, 
Yugoslavia, Bulgaria, W. Germany, E. Ger- 
many, and England. 

International Grandmaster Lubomir Kavalek 
of West Germany captured the first prize of 
$1000 in the Second Annual Continental Open 
in Chicago. He scored 51/2-1/2. Next in line 
were R. Byrne, 5 -1, and C. Brasket, 5 -1. One 
hundred and fifty -seven players participated in 
the event. 

Palma de Mallorca, with its walled citadel, 
harbor, mountain background, and its tourists, 
is a favorite tournament site for itinerant grand- 
masters. The Fifth Annual International Tour- 
nament held there last November- December 
was won by Bent Larsen with 12 points. Tigran 
Petrosian, former World Champion, was second 
with 111/2. No Americans were in it this time. 

Many readers have been writing to this col- 
umnist asking about the availability of back 
issues of ELEMENTARY ELECTRONICS. Well, it's 
nice to know readers want back issues of this 
magazine because of this chess column, but ... 
I'm not the one you should write to. Address 
all letters to the magazine and enclose one dol- 
lar for each magazine requested. All 1970 issues 
to date and some 1969 issues are still available. 

ELEMENTARY ELECTRONICS 



ELEMENTARY 
ELLCTRONICS 
ETYMOLOGY 
By Webb Garrison 

Uranium 
In 1781 William Herschel discovered what he 

thought to be a comet. Soon it was found to 
he moving about the sun in a nearly circular 
orbit whose diameter is about 19 times that of 
Earth's. It was a new planet: the 7th. 

Herschel named it Georgium Sidus in honor 
of England's ruler. But on the continent the 
name was never accepted. German astronomer 
Johann Bode suggested Uranus, from the name 
of "the father of Saturn" in Greek mythology. 

Bode's name stuck. Chemist Martin Klaproth 
thought of the planet when he found a new 
heavy metal that seemed to be at the other edge 
of the universe of matter. At first known only 
as an oxide, uranium remained a scientific curi- 
osity for more than a century after it was 
named in 1789. 

It took atomic fission and the arms race of 
World War II to elevate the stuff named for 
18th- century astronomy's "outermost planet" to 
a central place in the lives of men. 

Neptunium, Plutonium 
Early in this century a few physicists sug- 

gested that there may be elements "beyond 
uranium." It wasn't until 151 years after the 
radioactive element was discovered, however, 
that the next heavier element was produced by 
neutron bombardment. 

Element 93, found in 1940 by Edwin R. Mc- 
Millan and P. H. Abelson, is to uranium as 
Neptune is to Uranus. It was aH but inevitable 
that the man -made stuff should be called nep- 
tunium. 

Just a year later element 94 was produced. It 
is to neptunium as Pluto is to Neptune so 
plutonium it became. 

Early experiments showed that plutonium is 
as elusive as the distant and long -unseen planet 
whose name it bears. Because it combines so 
readily with oxygen the volatile stuff was nick- 
named "the diabolical element." Still, it gained 
a place in both atomic research and practical 
applications of that research. 

Plutonium has at least 15 isotopes. One of 
them, Pu239, decays by emission of alpha par- 
ticles and becomes 0235. One pound of Pu239. 
whose half -life is 24,360 years, his energy 
equivalent to 107 killowatt -hours. 

In May, 1969, "the diabolical element" dem- 
onstrated its savagery. Fire started by it at the 
AEC's facility in Rocky Flats, Colo., caused 
$45,000,000 damage. 

Astrologers nodded their heads knowingly 
when they heard the news. Disaster was in- 
evitable, many said. For according to students 
of the occult the outermost planet of our solar 
system has many sinister properties. That being 
so, a man -made element named for Pluto 
couldn't fail to bring havoc to those trying to 
harness its demonic power! 

Bubble 
However much they vary in other respects. 

all the languages of mankind have one element 
in common. Some of the basic terms in every 
vocabulary are the result of man's attempt to 
imitate everyday sounds. 

As everyone who's spent any time in a 
kitchen knows, a boiling pot makes a pattern of 
sounds unlike anything else. Moreover, that 
pattern is reasonably easy to imitate. Before the 
14th century, Englishmen used bubble to label 
"the sound of the boiling pot." 

Curiously a person with saliva in his mouth 
who slowly says "bub -ble" is likely to blow a 
quick- bursting air -filled sphere. 

Many scientists have been intrigued by the 
physical properties of bubbles. Isaac Newton 
studied soap bubbles to find clues about the 
nature of light. Later physicists have devoted 
much time and energy to bubbles made from 
glycerin and other substances. 

A few years ago scientists at Bell Telephone 
Laboratories found that orthoferrites (iron ox- 
ides of rare earths like ytterbium and thulium) 
can be blown into bubbles. Not ordinary bub- 
bles -but bubbles with strange magnetic proper- 
ties. 

Working with complex miniature structures 
it was found that these magnetic bubbles can be 
arranged in precisely defined positions. Once 
that was done, a new component for computers 
and switching systems was born. 

Bell scientists estimate that by use of bubbles 
it will be possible to create data storage systems 
that will hold 15 million bits of information in 
a few cubic inches -and operate on a fraction 
of a watt of current. 

This breakthrough, potentially as revolu- 
tionary as development of the transistor, prom- 
ises that in the future more and more informa- 
tion will bub -ble, bub -ble, bub -ble from more 
and more big pots of data. 
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"... and I say that that speaker is 
going in this room whether you like ..." 

"I just want to tell you what you can 
do with your new long -distance rates!" 

"So I told this FCC cat that I'd broad- 
cast anywhere, anytime I wanted to!" 
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DECLARATION OF 

INDEPENDENCE 
by Jack Schmidt 

4 

MI 
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"Bye, bye electric bills for us!" 

"The treasurer is on the test circuit! 
He's on Tahiti and not coming back!" 
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Wipe out the dead spots on 
your BCB dial with our 

easy -to -build signal booster 

coca Boost 
by George Hattlett 

WOULD YOU BELIEVE IT? There really isn't a dead chan- t, Wnel on the BC band. What's more, neither rain nor 
sleet nor much of anything else (our apologies to the Post 
Office) will stay the broadcast signals in the 540- to 1600 - 
kHz range. Transmitted daily by more than 7600 stations 
in the Western Hemisphere alone, these signals can be 
yours -if you have a suitable antenna. 

To log real BCB DX (the flea -power locals in the band), 
you'll need a long -wire antenna supported as high as 
possible above buildings and tree tops and free of ob- 
structions. Catch is, what city dweller can find such a 

spot? Fortunately, you don't have to. For by connecting 
our TennaBoost in place of whatever makeshift antenna 
you've been putting up with to date, you should be able 
to snag plenty of these distant weaklings. What may have 
appeared to be dead spots on your dial before TennaBoost 
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will now come alive with stations you never 
knew existed. And signals that were once 
puny to the point of being unreadable will 
now blast in like a herd of buffalo heading 
for Injun country. 

What Is It? TennaBoost is an inexpensive, 
easy -to- build, indoor antenna /signal booster 
amplifier. Basically, it consists of a tuned 
loopstick (same as supplied in the majority 
of transistor radios) that feeds signals to a 

two -stage, transitorized, wide -band amplifier. 
As noted in our Parts List, the amplifier is 

available in kit form direct from the Inter- 
national Crystal Manufacturing Co. In- 
cluded in the kit is a well -laid -out printed - 
circuit board, ready to accept the compo- 
nents making up the amplifier, with easy - 
to -read identifications of the locations for 
the various parts printed on the board. 

Building TennaBoost. Because the over- 
all gain of the combined amplifier and loop - 
stick is extremely high -30 dB for the am- 
plifier and 10 to 20 dB for the loopstick- 
the layout of the amplifier and the overall 
wiring are critical. Therefore, we suggest 
you buy the kit and follow the construction 
details furnished with it as well as our con- 
struction tips and layout, to lessen the likeli- 
hood of your amp being plagued with in- 
stability. The amplifier kit sells for less than' 
$4.00, so you'll be ahead of the game to 
buy it, considering the cost of the parts plus 
the dividend of getting a properly laid out, 
finished printed -circuit board. 

We made one change in the kit. Since it's 
intended to cover the 50 Hi to 150 kHz 
range, it comes with two 2.5 -µF electro- 
lytics. For optimum performance in the BC 
band we substituted two 0.001 -µF submin- 
iature ceramics. The two 2.5 µFs are the 
only electrolytics furnished in the kit, so you 
should have no trouble identifying them. 
Put them aside, as you'll no doubt find use 
for them in some future project. 

We recommend that you first .assemble 
the kit and solder all components in place. 
Be very careful not to use excess heat on the 
transistors and other miniature components. 
In fact, you should use a small alligator clip 
as a heatsink while soldering them. A small 
pencil -type soldering iron rated at about 
25 watts should work very nicely. 

Just as the amplifier itself is critical as to 
layout, so is the completely assembled Ten - 
naBoost. Therefore, exercise the greatest 
care with your parts layout. Follow our con- 
struction details as closely as possible. 

We mounted TennaBoost's components 
in a 51/2 x 3 x 21/2-in. minibox. All of the 
components are mounted in half the mini - 
box; the other half closes up and shields the 
assembly. First step is to drill and deburr 
all mounting holes. Be sure to follow the 
dimensions for locating the holes, placing 
them exactly as shown in our drawing. This 
is necessary to reduce the possibility of in- 
stability for the complete assembly. Position 
the amplifier as shown, using two Vs -in. 
spacers to lift it from the metal of the cabi- 
net so that there will be no possibility of 
shorts. 

Place the amplifier so its input terminals 

Pic on left is how you get 'em, pic on right is what you do with 'em to make a BAX -1. 
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face the battery holder and its output ter- 
minals face the edge of the minibox. Mount 
switch Si, tuning capacitor Cl, and output 
jack J1 on the front panel as dimensioned 
in our drawing. Jack JI should line up with 
the center line of the amplifier board and 
SI should be in line with one of the battery 
terminals of the battery holder. Both SI 
and JI are equidistant from the center of 
the box; capacitor C 1 is centered to give 
the front panel a balanced look. 

TennaBoost's Loop. Loopstick LI is 

mounted outside on the top rear of the mini - 
box. When mounted, the loop's tap, which 
is just a few turns from one end, should be 
in line with the grommet that is exactly 
centered in the top of the minibox. Since 
you will have to remove the loopstick from 
its fiber mounting bracket in order to mark 
the mounting holes, it's good to remember 
where the tap should be when reinstalling 
the loop in its mount. 

Be careful not to break the delicate leads 
of very fine wire from the loop. Also, in- 
stall a 1/4-in. rubber grommet in the hole 
for the leads to ensure that the loop leads 
will not be cut by the rough edge of the 
hole drilled in the minibox. Use the full 
length of the leads when connecting it to 
tuning capacitor and the amplifier. 

The rotor plates of tuning capacitor Cl 
are grounded through the mounting of the 
capacitor; the stator plates are connected 
to LI by the lead from the loop. 

Amplifier output is connected directly to 
JI with a short piece of unshielded hookup 
wire. Make this lead as short and direct as 
possible. Even though the input and output 

TennaBoost's good looks are attributed to 
its balanced front control panel. However 
there's more than meets the eye here. 
Layout is important to ensure short, 
direct wiring for minimum coupling that 
can cause unwanted oscillation. 
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Here's how we put TennaBoost together. 
You'll be wise to follow this layout for a mini- 
mum of trouble with instability. TennaBoost's 
high gain requires careful parts placement. 

connections of the amplifier are made to 
push -on clips, solder connections directly 
to them. 

To avoid unstable operation care must be 
taken in proper dress of interconnecting 
leads. The leads from the loop should run 
through the rubber grommet directly to the 
amplifier, with the excess pulled towards the 
battery holder. Power leads from the bat- 
tery should be run along the side of the bat- 
tery to the rear of the cabinet and thence 
across to the power terminals on the ampli- 
fier. 

The output cable to connect TennaBoost 
to the BC receiver should be a short piece 
of low -loss coaxial cable (it should be no 
longer than 40 in. maximum). We used 
RG- 174/U. You can also use RG -62/U 
with equal success; if these are not readily 
available RG -58/U or RG -59/U can be 
used if the length is limited to a maximum 
of 24 in. 

Since there is no check -out or alignment 
needed before putting TennaBoost into serv- 
ice, close up the minibox, being sure to use 
all of the screws furnished. If the box you 
use should be one of those having a snap fit 
to keep it closed, you'll have to drill it and 
install sheet metal screws to be sure that 
the two halves are electrically connected to 
provide complete shielding. You can't check 
out TennaBoost with the cover off since it 
will break into oscillation from feedback 
between the amplifier output and loopstick 
LI. Use press -on lettering (Datak or equiv.)' 
for a very professional look in identifying 
the controls on the front panel. 
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Using TennaBoost. Connect the free end 
of the coax from TennaBoost to the antenna 
and ground terminals of your BC receiver. 
Be sure the shield of the coax cable is con- 
nected to the ground of the BC receiver. 
Turn on switch SI of TennaBoost and the 
power switch of your BC receiver. If the 
set is a tube model, allow time for the tubes 
to warm up (because it's transistorized no 
warm -up is required for TennaBoost). 

If your receiver uses a loopstick for a 

BCB antenna instead of having terminals 
for external antenna and ground, don't de- 
spair. Pare back about 2 -in. of shield on 
coax cable to let you twist a turn or two of 
the center conductor around the set's loop. 
Best way to handle the shield is push it 
back, loosening the mesh. Gently make an 
enlarged opening in the mesh and draw the 
center conductor through the hole, leaving 
a pigtail of shield for grounding to the set's 
chassis. If, in this process, insulation on the 
center conductor is damaged, insulate the 
conductor with tape or sleeving. Once the 
twist has been tested in its initial position. 
move it back and forth over the set's loop 
for best signal. 

Now tune the BC receiver to the approxi- 
mate frequency of a station and adjust the 
dial of TennaBoost for maximum noise out- 

-ON OUR COVER 

If your BCB set has terminals for external 
antenna and ground connections, 
here's how TennaBoost is connected. If it 
uses a built -in loop, our text tells how. 

put. Once that has been done, tune in the 
station with the receiver's dial and peak the 
sensitivity of TennaBoost by adjusting its 
dial for maximum signal level. The dial fur- 
nished with capacitor Cl is calibrated in 
standard BCB frequencies so you can use 
these calibrations as an initial setting for 

Hallicrafters' rew Star Quest broadcast and 

shortwave receiver shown on our cover incorpo- 

rates many features normally found only in more 

complex and expensive general- purpose communi- 
cations receivers. 

It's a transistorized version of Hallicrafters' 
original most famous Model S -120 vacuum tube 

SW (shortwave) receiver. Many a freshman ham 

started his career by using the S -120 for his SWL 

Hallicrafter's Model S -120A Receiver 

activities. Model S -120A covers the AM -BCB and 

76 shortwave services in four tuning ranges. Be- 

cause of its special solid -state circuitry and BFO 

(beat frequency oscillator). standard SW as well as 

CW (code) and SSB (single sideband) reception is 

boosted considerably over conventional vacuum - 

tube sets. 
The model S -120A is a transistorized receiver 

housed in a steel, communications -type cabinet. It 
has a large, illuminated slide -rule dial. This re- 

ceiver covers the AM broadcast band as well as 

providing complete SW coverage from 2 to 30 MHz. 

Special features include electrical bandspread, a 

logging scale, and automatic gain control, in addi- 

tion to the aforementioned BFO for SSB /CW re 
ception. Its low- distortion audio power output of 

over 1000 mW drives a built in. rugged, 4 -in., com- 
munications type speaker. An universal impedance 
output jack for connecting various communications 
type headphones is mounted on the front panel. 

Basically, the S -120A is a real winner that more 

than adequately fills the bill for the budding SWL. 

DXer, rather than being considered a commercial 
communications receiver. 
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This pictorial will help you lay out your TennaBoost for maximum efficiency. 

eee. LIST",.:.,":;,a";;,;;,,l :;"_,.«,.W.:,e..,ul;, , ..,x,n,...,.,,».,r 
FOR TENNABOOST 

BAX -1- Broadband amplifier, Interna- 
tional Crystal Mfg. Co. type BAX -1 

B1-9 -V transistor radio battery (Ever - 
eady 216 or equiv.) 

C1- 385 -pF tiny tuning capacitor with 
dial (Lafayette 99E62176 or equiv.) 

J1 -RCA type phone jack, single -hole 
mount (Lafayette 99E62341 or equiv.) Ll- Miller type 2001 miniature loop an- 
tenna (Lafayette 34E87485 or equiv.) Sl- Miniature slide switch, spst (Lafay- 
ette 34E37035 or equiv.) 2- 0.001 -uF, 75 -VDC subminiature cer- 
amic capacitor (Lafayette 33E69022 
or equiv.) 

1 -51/4 x 3 x 2' /8 -in. minibox (Lafayette 
12E83738 or equiv.) 

1- Keystone type 203P battery holder 
for 9 -V transistor batteries 

Misc. -Wire, solder, coaxial cable and 
connector to fit J1, screws, nuts, 
press -on letters (Datak or equiv.), spray 
paint in colors of your choice, etc. 

Note: BAX -1 broadband amplifier kit is 
available from International Crystal 
Manufacturing Co., Inc., 10 N. Lee, 
Oklahoma City, Okla. 73102. Kit costs 
$3.75 F.O.B. factory, add 25C for par- 
cel post. International Crystal can ship 
from stock upon receipt of order ac- 
companied by money order or check 
in the amount of $4.00. 

LI 

L 

0 Mr;,,w"wre wwua,". 

GND GND 

BAX-I 

Schematic shows how easy it is to hook up. 

TennaBoost. Since the loopstick on Tenna- 
Boost acts just the same as any loop anten- 
na, try rotating TennaBoost for a possible 
improvement in signal strength. 

If you find that adjusting capacitor Cl 
of TennaBoost tunes stations on the receiv- 
er, or the receiver blocks, chances are you 
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Bird's eye view giving correct L1 location. 

have a feedback loop between the receiver 
and TennaBoost because of their proximity 
to one another. Should this occur, moving 
TennaBoost further away from the receiver 
should bring things back to A OK condition. 
Now everything's OK so set back and enjoy. 

Good DXing! 
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JEANNE D'ARC didn't know she was a femi- 
nine activist. Neither did Rosie the 

Riveter, that World War II character of 
assembly -line fame. But enough said for 
yesteryear heroines. Many a modern lass 
shows as much enthusiasm about electron- 
ics as her hairychested peers. In England, 
she can learn her new -found vocation in a 
girls' school -where else! 

Forget any preconceived thoughts of 
sweet young things piddling their time away 

' with cookery and crochet. While a modern 
secondary- school curriculum undoubtedly 
includes many traditional subjects, it also 
exposes the girl to the business -world skills 
she'll need. Like stenography and bookkeep- 
ing, typing's essential. Chances are she'll 
even have a heavy math and computer back- 
ground when she graduates. Better yet, she 
might have even built a computer as a class 
exercise! 

Truth to tell, the girls of Sion Manning 
Comprehensive School in London are ap- 
proaching the end of what must be one of 
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:he most ambitious class projects ever un- 
dertaken by a group of schoolgirls: they're 
building their own computer! 

Building a Behemoth. Building a com- 
puter is by no means an overnight task. An 
order for one of these electronic behemoths 
can be placed with the computer manufac- 
turer anywhere from six to nine months in 
advance, with the expectation that the unit 
will be ready on time. Then the fun begins. 
W!th thousands of connections to be sol- 
dered, and hundreds of transistors to be 
tested before installation, a group of tech- 
nicians can generally complete the job in 
the allotted time. So can you imagine how 
long 50 girls could take working part time? 

It took them three months to build and 
50,000 soldering jobs. And when it's finished 
the computer will become part of the school 
equipment. 

The girls have done all the work them- 
selves -some of them have even given up 
their lunch hour and stayed behind after 
school closed for the day in order to get on 
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with the work. Imagine this group of girls, 
soldering irons in hand, creating their own 
personal black box computer. Let's see, 

we'd have a couple of them sawing and pre- 
paring perforated board. Some might be 
snipping transistor leads. while others are 
busying themselves with cable harnesses. A 
few students of the fearless variety might 
be seen shaping up the computer's power 
supply. And some, to be sure, are standing 
there, simply wondering how they could 
manage to break so many fingernails in a 

single afternoon. 
How's She Perform? The computer will 

add, subtract, divide, or multiply. It will do 
sums in pounds, shillings, or pence; solve 
problems, or work out square roots. The 
school plans to use it as part of the girls' 
training for computer programming exami- 
nations. 

"It was just a matter of simple arith- 
metic," says Dharam Malhotra, the mathe- 
matics master at the school who designed 
the do -it- yourself computer. "We worked 
out that even a second -hand model would 
cost us £ 7000 ($16,800.00) . Doing it our- 
selves we could build one for £ 100 
($240.00), so we went ahead." 

The girls' computer has all the impressive 
gadgetry of an expensive commercial model. 
At the moment it looks a bit like a huge 
complicated piece of knitting as the girls 
struggle to mold the different pieces togeth- 
er. But when it's finally assembled it will 
contain some 2500 resistors and 600 tran- 
sistors, have a panel of more than 60 flash- 
ing lights, be able to store 5000 words, and 

Intently working upon section of computer's 
innards, these girls show professional pro- 
pensity for wiring, construction details. 

work at a speed of 2500 words a second. 
The girls plan to extend the memory banks 
later to bring the computer up to the most 
modern standards. 

"I don't think that such a complex ma- 
chine has ever been attempted in a school 
before," Mr. Malhotra boasts, being familiar 
enough with the basics of computers to de- 
sign the school's model. 

A Bargain, Yet. The entire operation has 
had to be done on a shoestring budget. 
Three quarters of the £ 100 hill has been 
met by the Inner London Education Author- 
ity and the girls have raised the rest of the 
lunds themselves. By careful shopping 

Short of cash, but long on ambition, girls of Sion Manning Comprehensive School embark 
upon homebrew computer (affectionately named electronic knitting) class project. 
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around they have also been able to make 
some considerable savings. They went to 
various shops, for example, and eventually 
found a place where they could buy tran- 
sistors at 6 pence each as opposed to the 
normal price of 4 shillings and 6 pence. 

There is no full -time careers master as 
yet at the school. Chances are such a gentle- 
man won't be needed for a while, either. 
Mr. Malhotra's pioneer efforts may have 
already spurred the girls to consider com- 
puter technology as their livelihood. Chances 
are, it's teaching the Inner London Educa- 
tion Authority a few new educational tricks. 
too. 

Girls school curricula in the United King- 
dom have trod a traditional path since 
veddy Victorian codes of "conduct for 
females" were established. To this day some 
British schools for women foster the sole 
belief in a girl that her life's effort is to 
remain home -bound. Pursuing a business 
career wasn't considered lady -like. 

It's possible that other schools'll follow 
Sion Manning's example. Dharam Mal - 
hotra, and his girls, have proven how class- 
room projects can be designed to bring 

'students closer to real -life work situations. 
The girls consider themselves fortunate that 

Staying late, often giving up their lunch 
hour, girls give class projects lots of 
attention. Looks like they'll soon finish. 

their school can provide them with a proper 
business -like secretarial foundation; stenog- 
raphy, doing sums, business English, and the 
like. 

But most of the girls already have a fair- 
ly clear idea of what they want to do afte: 
they graduate: become computer operators, 
of course! 

Dharam Malhotra, Sion Manning's mathematics teacher, instructs eager group of 
students in fundamental computer technology. Most'll be programmers upon graduation. 
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 faster than a speeding bullet 
more useful than a locomotive 
able to change AC to DC to control both pic and sound 

It's that super -doer of the electronic jet set, 

which we all know as a gizmo we call 

AVC 
by Len Buckwalter, KIODH 
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Aworld without AVC- Automatic Vol- 
ume Control -would be filled with 

fractured audio and video. Explanation is 
that AVC is the steadyirg force in receivers 
of most every description -'rom tiny AM 
portables to communications receivers, TV 
sets, and just about everything else that 
breathes in a signal. Remove AVC from 
your table radio and it would probably 
break up on local stations. Take it out of 
your TV set and colt might scramble and 
spill through the irpage -o- pictures turn 
negative because of signal overload. 

Blast H. It's been sad that AVC "makes 
strong signals weak and weak signals 
strong." That simple definition goes back 
to AVC's original objective of reducing 
"speaker blasting." The prase is per 
fectly descriptive because an uncontrolled 
receiver produces exccssivelf loud sounds 
in the speaker while receiving strong sig- 
nals. You could adjust the radio's volume 
control by hand, but imagine doing it in 
an automobile while driving.- Your hand 
might never leave the volume control! 

This is where AVC comes to the rescue. 
It senses the wavering signal, develops a 
control voltage in proportion to that signal, 
then applies it as a continuous correction. 
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It also cures a problem that no amount of 
volume -control fiddling can cure. It's an 
overload condition where strong signals 
drive the receiver's early stages into highly 
distorted operation, resulting in mushy, un- 
intelligible audio in the speaker. 

Though a car in motion is one cause of 
fluctuating signals, there are others. Atmo- 
spheric fading due to changes in the iono- 
sphere has a tremendous effect on the 
strength of shortwave (3 to 30 MHz) sta- 
tions. At higher frequencies (VHF and 
UHF -TV, for example), passing vehicles, 
changes in tree foliage, and even moisture 

RADIO CARRIER 

MODERATE 
WEAK 

-IUUI 

TRANSMITTER 

STRONG 

-- 

becomes the AVC control voltage and it's 
fed back to some earlier point in the re- 
ceiver. 

If a powerful station is being received, it 
produces a high AVC voltage, which re- 
duces the receiver's ability_to amplify. Upon 
receipt of a weak signal, little AVC voltage 
develops, so the receiver runs at high ampli- 
fication. 

From Carrier to Control. The overall idea 
appears in Fig. 1. We've shown a standard 
broadcast station transmitting a signal whose 
carrier is increasing from weak to strong in 
three steps. Note that the carrier is assumed 
to be originating from the station at three 
fixed levels, with no audio modulation at 
this time. (Audio causes a complication 
we'll get to in a moment.) 

RECEIVER 

RF/IF 

RECTIFIED 
CARRIER 

DIODE 
DETECTOR 

LOAD V I AVC 
FILTER 

Fig. 1. Diode detector develops AVC voltage in typical tube -type receiver. For simplicity's sake, 
carrier is shown unmodulated but is assumed to originate in three fixed levels. 

AVC VOLTAGE 

WEAK -2VDC 
MODERATE -4VDC 
STRONG -8VDC 

content in the air vary the number of micro- 
volts induced in an antenna by a distant 
transmitter. 

In all of these cases, an AVC circuit at- 
tempts to compress or expand the signal 
into some mid -range or average value. As 
you might suspect, AVC can't recover a sig- 
nal deeply submerged in atmospheric noise 
and make it readable. Nor can it clean the 
snow from a faraway TV station arriving 
in a remote fringe area. But it is capable 
of some pretty miraculous stunts, as we'll 
see shortly. 

The AVC Idea. Almost every AVC circuit 
follows a similar general route. First, it taps 
into the receiver circuit at some point to 
sample a bit of the incoming signal. The 
sample provides information on the relative 
strength of the arriving station. Next, the 
sampled signal is processed into a form 
which enables it to control the radio-fre- 
quency amplification of the receiver. This 
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The changing carrier signal enters the re- 
ceiver antenna and proceeds through RF 
and IF stages until it reaches the diode de- 
tector. Since the alternating carrier can go 
through the diode in one direction only, it's 
rectified so only the negative portion ap- 
pears at the resistor forming the diode load. 
The AVC signal, however, is still hidden 
within the rectified carrier, as shown by the 
dotted line. This means that it must be proc- 
essed further before it becomes a suitable 
control signal -a DC voltage which varies 
in step with carrier strength. 

This is where the problem of audio modu- 
lation (voice or music on the carrier) com- 
plicates AVC development. The trouble is 
that intelligence on the carrier is AM, or 
amplitude modulation, which is electrically 
similar to the changing carrier strength 
AVC will attempt to fight. It would hardly 
be suitable if AVC attacked loudness 
changes in the program, rather than average 
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Fig. 2. Some receivers -this Hammerlund, 
for one -permit operator to control AVC rate. 
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faster than 0.1 second (the lowest audio 
tone is about 20 times per second), the filter 
smooths out any audio in the AVC circuit. 
Yet, the AVC filter must not respond too 
slowly. When driving in a car, for example, 
you might receive a fluttering signal and 
need fast -acting AVC to exercise quick con- 
trol. 

The 0.1- second filter, therefore, is de- 
signed as a compromise which attempts to 
fit AVC response between the two extremes. 
In some advanced receivers, an AVC selec- 
tor switch (Fig. 2) enables the operator to 
choose his rate to improve the receiver's 
performance on certain specialized signals 
such as code (CW), single sideband, or 
other non -standard carriers. 

DC Up Front. To this point the circuit 
has developed a control voltage that's syn- 
chronized to incoming carrier strength. As 
shown in Fig. 1, the carrier has produced 
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Fig. 3. Partial schematic of GE tube radio, showing AVC filter and bus. Since cathode of V2 

Is grounded, tube relies on AVC voltage appearing on control grid (pin 1) for bias. 

changes in carrier signal. Fortunately, it's 
possible to fashion a filter which ignores 
audio in the sampled carrier. 

As shown in Fig. 1, there's an AVC filter 
comprised of a resistor and capacitor. In a 
typical tube circuit these values are a few 
megohms for the resistor and about .05µF 
for the capacitor. They form a filter which 
responds at the rate of about 0.1 second 
(its time constant). This interval of time 
has been carefully selected to fulfill certain 
boundaries of AVC operation. 

First, the filter must remove any audio 
modulation from the sampled portion of 
carrier. Since audio variations occur much 
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a shift of from -2 to -8 DC volts at the 
output of the filter. This is approximately 
the AVC voltage you'd measure in typical 
tube -type receivers. Now it's only necessary 
to provide a feedback loop to carry the 
AVC back to an earlier stage. How this is 

done is illustrated in the actual schematic 
of a typical tube radio in Fig. 3. 

The AVC signal is developed across the 
diode load resistor and filtered in the resistor 
and capacitor indicated (R2 and C6). From 
there, the line is usually termed the AVC 
bus and extends back to the control grid of 
the IF amplifier. As an incoming signal 
grows stronger, a correspondingly higher 
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negative AVC voltage is created. Result is 
that the gain of the IF stage is reduced ac- 
cordingly. 

Solid AVC. Millions of tube receivers still 
survive, but solid -state should end that era 
in a few years. Transistor receivers are sub- 
ject to the same signal fluctuations and 
similarly require AVC circuitry. In looking 

DIODE 
DETECTOR 

5600 
OHMS 

FILTER 

AUDIO 

Fig. 4. As in tube sets, AVC in solid -state 
circuit is tapped from diode detector. 

at transistor circuits, you may find that the 
term voltage is often supplanted by current. 

When discussing amplification in tubes, 
it's almost always a matter of controlling 
grid voltage, which is generally negative in 
polarity. (The current flow in a receiving 
tube grid is infinitesimal and usually ig- 
nored.) Transistors, though, may be dis- 
cussed in terms of current since the terminal 
voltages (unlike tubes) are very low. Be- 
cause of these differences, AVC action in 
tube circuits is usually described as negative 
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CONVERTER 

TYPE 
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grid voltage, while the solid -state version is 
in terms of base current. 

Another difference is that the polarity 
of a receiving tube grid is almost always 
negative; transistor current, in contrast, may 
flow in either direction, depending on 
whether an npn or a pnp transistor being 
controlled. 

Schematics for solid -state AVCs are fair- 
ly close in appearance to tube versions, as 
shown in the typical portable in Figs. 4 and 
5. Note that a sampling of carrier signal is 
taken at the output of a diode detector. At 
this point the carrier is already rectified to 
DC and needs only to be smoothed in the 
AVC filter. Note that the polarity of AVC 
voltage is shown as positive ( +) since the 
transistors being controlled are of pnp type 
(Fig. 5) . 

In pnp semiconductors, a positive -going 
voltage applied to the base causes lower 
current and a reduction in amplification 
(the reverse of a tube circuit). You will 
also find transistor AVC which runs in the 
negative direction. This indicates an npn 
transistor is being controlled since its am- 
plification decreases with the application of 
negative voltage. 

Fig. 5 traces the major AVC points in a 

commercial solid -state circuit. Note that the 
carrier sample isn't tapped from the regular 
AM detector; instead, a separate AVC diode 
is connected to an earlier point in the re- 
ceiver (see lower right of Fig. 5.) This car 
receiver has an RF amplifier up front and 
it produces sufficient AVC voltage for the 
tap -off to occur at this early point. The re- 
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Fig. 5. Partial schematic of RCA car radio, showing separate AVC diode (lower right) and 
AVC bus. Since transistors here are pnp's, AVC voltage is positive rather than negative. 
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A SCOPES -EYE VIEW 
OF AVC 

MODULATED 
OR 

UNMODULATED 
CARRIER 

Actual photos of oscillo- 
scope screen reveal role of 
AVC in receiver circuit. AVC 

is best defined as DC 
voltage which varies in 
accordance with strength 
of RF carrier. 
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mainder of the AVC bus resembles the tube 
circuit; the carrier is rectified, filtered, and 
applied back to the input stage. Since the 
RF transistor is a pnp type, an increasing 
carrier produces rising positive voltage and 
a consequent drop in transistor gain. 

What's the Delay? AVC circuitry de- 
scribed to this point works well for table 
and other consumer type radios. But there's 
always something better. One improvement 
is DAVC, for delayed AVC, to overcome 
one disadvantage of regular AVC on weak 
signals. To operate at highest sensitivity, a 
receiver should run wide open, or at maxi- 
mum amplification. The trouble occurs 
when a weak signal entering the receiver 
commences to generate a small, but effec- 
tive, AVC voltage. AVC comes on too soon 
and receiver sensitivity is prematurely re- 
duced. 

In the delayed AVC scheme, AVC must 
first overcome some fixed reference voltage 
before it starts to reduce amplification in 
the receiver's front end. For example, a 

conventional receiver may start to generate 
AVC voltage when a carrier of about 5 

microvolts is in the antenna. A high -per- 
formance ham or communications set, 
though, might delay AVC action until the 
signal attains a strength of 10 microvolts. 

Another improvement in deluxe receivers 
is amplified AVC, meaning the control volt- 
age is boosted before being applied back to 
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an earlier stage. This could produce AVC 
voltage swings of from 0 to 35 volts, instead 
of a more conventional range of 0 to 7 

volts. The net result is better control of the 
receiver under dynamic changes in signal 
strength. 

It's AGC, Too. Though AVC began as a 

technique for controlling average audio 
level, nearly identical concepts are applied 
in receivers which produce pictures, naviga- 
tional read -outs, or other intelligence of a 

non -audio nature. Since latter -day AVC 
may no longer control volume, its designa- 
tion changes to AGC, for Automatic Gain 
Control. Incidentally, this term is technical- 
ly more accurate even for regular radios 
because it's receiver radio -frequency gain, 
not audio volume that's directly regulated. 
A good example of AGC is in TV receivers 
for keeping picture contrast reasonably con- 
stant over a wide swing of signal strength. 
Let's examine the TV signal in some detail 
because the method of generating a control 
signal is different from that of a radio. 

The video carrier which brings the TV 
signal to the home is not a suitable source 
of AGC voltage. The picture carrier changes 
strength with lights and darks in the scene 
which happens to be on the screen during a 

particular moment. Back in our simple 
radio, we could filter out audio modulation 
fairly easily. However, video modulation 
can persist over long time periods which 
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nal that does reflect accurate changes in 
signal strength due to distance, power, etc., 
rather than modulation. 

That reference is the horizontal sync 
pulse transmitted at the beginning of each 
picture scanning line. Though its purpose is 

to lock the home set with the transmitter, 
it also serves as an AGC reference. As 
shown in Fig. 6, the pulses are captured 
from the set's video detector, then filtered 
and fed back to the receiver front end 
(i.e., RF, IF, and detector). 

Though AVC-or AGC -originated as 
an equalizer of speaker volume, then went 
on to do the same for pictures, the circuit 

Fig. 6. In TV receiver, 
horizontal sync pulse must 
provide AGC voltage since 

video carrier itself isn't 
suitable. Note that basic 

idea is same as that used 
in AM and FM receivers. 

has other applications as well. In color sets 
it keeps the color signal constant by adjust- 
ing the gain of a color amplifier according 
to incoming color signal strength. The ref- 
erence here for developing a control voltage 
is the color burst, a brief shot of sine -wave 
energy transmitted during each horizontal 
scanning line. 

To be sure, the burst is really intended 
to help the receiver create an accurate color 
subcarrier. However, it also contains strength 
information which can operate the automat- 
ic color control found in most current TV 
sets. It's just one more example of an old 
idea brought up to date. In fact, the next 
time you see the words control, feedback, 
or automatic used to describe a circuit, 
chances are it borrowed an idea or two from 
early AVC. 
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SOUND ALL AROUND 
Join the latest stereo revolutionary movement 

without getting shot at -in your wallet! RCA, 
one of the nation's recording giants, is entering 
the four -channel stereo race with a $200.00 
cartridge tape player system that ensures com- 
patibility between the proposed quadrasonic 
carts and their now -available 2- channel kin. 
The system'll be sold as an 8 -track player main 
unit with two built -in speakers and a pair of 
outboard speakers placed behind the listener. 

You'll find the same cartridge tape width 
and speed in the quad unit as in a conventional 
8- tracker; the new cart provides up to 25 min- 
utes of sound on both 4- channel programs. 
Emphasizing that this player is capable of re- 
producing both tape formats, RCA feels that 
no existing 8 -track library'll become obsolete. 
And if you want to groove to a different sound 
at musical mid- stream, push a button and let 
the machine do the rest. 

Our ladyfriend's pre- 
paring to surround her- 
self with Quad -8 ambi- 
ence. Recording biz 
has been working on 
3 -D sound goal since 
its birth decades ago. 
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by George Haydon 

In the 25 -odd years since World War 
II, the electromagnetic spectrum 
has been gobbled up faster than a 

bushel of bananas at a monkey Bar 
Mitzvah. The sad truth of the matter: 
the demand for frequencies has been 
growing faster than technology has 
been able to supply them. 

Some parts of the radio spectrum 
are already overcrowded; others are 
rapidly becoming saturated to the 
point of bursting. To make matters 
worse, new communications tech- 
niques will mean that additional 
services will soon be clamoring 
for spectrum space as well. 

Highway safety systems of the 
future, for example. will require 
frequencies for computerized 
traffic control, automatic guidance 
systems, visual and audible hazard 
warnings, and highway sign control. 
Picturephones, now being developed 
by Bell Laboratories, will also require 
spectrum space for their operation. 
And these are but two drops of 
the torrent expected to engulf the 
spectrum as we know it. 

Expert Opinion. How will the 
problems created by frequency con- 
gestion be solved? Experts differ, 
and many solutions have been 
proposed. One report, recently made 
public, was prepared by some 200 
of the nation's top telecommunica- 
tions experts and took four years to 
complete. The 6 -lb., 1200 -page 
document, Spectrum Engineering - 
The Key to Progress, deals with the 
manner in which the spectrum is 
now being utilized, as well as the 
technical aspects of using it even 
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more efficiently. the report also recom- 
mends increased research to find ways to 
better utilize those parts of the electromag- 
netic spectrum that are now largely unused. 
In particular, the sparsely used microwave 
portion of the spectrum, because of the vast 
amount of space available in that range, 
appears to be the last frontier in what is 
otherwise a morass of congestion. 

Frequency -wise, the microwave portion 
of the spectrum extends from 1000 MHz 
to the far infrared range of electromagnetic 
radiation, up, to frequencies of 300,000 
MHz! Imagine! Two hundred and ninety - 
nine thousand MHz of spectrum space! 
When we consider that the entire shortwave 
spectrum comprises a paltry, 27 MHz, we 
realize what a bonanza the full use of the 
microwave region would be to communica- 
tions. 

Evidence indicates that in the years to 
come a great deal of research and develop- 
ment will be concentrated in this portion of 
the spectrum. If so, chances are that terms 
such' as tropo scatter, magnetron, klystron, 
TWT, and waveguide will be as common as 
ionosphere, diode, and transmission line are 
to communications today. 

Because microwaves truly represent the 
w .ves of the future, let's take a closer look 
at them so we can get a better understand- 
ing of their potential. Many telecommuni- 
cations experts believe that microwaves will 
bring about a communications revolution 
before long. Here's why. 

Fig. 1. Microwave propagation. Microwaves 
ar. propagated in straight line, from 
transmitter to receiver, or to satellite. 
They are also scattered in troposphere, 
w',ich explains why they can be 
t nsmitted to locations which 
lie well beyond horizon. 

Microwaves have wavelengths that lie be- 
tween those of radio waves and of ordinary 
light -30 centimeters to 1 millimeter. Be- 
cause of this, they display characteristics 
that are common to both. Like radio waves, 
their generation stems from the use of low - 
frequency systems, and they can be modu- 
lated to carry intelligence, such as voice, 
teletype, pictures, etc. 

And like light, they travel in straight lines, 
are blocked by most solid objects, are af- 
fected by the weather, and can be focused 
and beamed in an optical system. 

Tropo Scatter. Fig. 1 shows how micro- 
waves are propagated. As anyone .who has 
driven through a fog at night knows, the 
light from the headlights striking the fog is 
scattered and dissipated. Similarly, micro- 
waves traveling through the Earth's lower 
atmosphere (the troposphere) are scattered. 
This scattering enables the transmission of 
some signals far beyond the Earth's horizon. 
Unlike shortwave signals, microwaves aren't 
affected by the ionosphere and pass com- 
pletely through it. Tropospheric, or tropo, 
scatter is therefore the only means of trans- 
mitting over relatively long distances with- 
out the use of intermediate repeater stations. 

A number of military scatter circuits are 
currently in operation, including one across 
the Pacific Ocean in island -hopping fashion, 
and one across the Arctic, linking our early 
warning radar stations. Significantly, the dis- 
tance for a microwave scatter "hop" varies 
with the frequency. But at 1000 MHz, hops 
of several hundred miles are possible. 

Commercial microwave scatter links are 
also in operation. One such link provides 
72 telephone circuits between Miami and 
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(A) 
PLANE 

SHEET REFLECTOR 

(B) 
CYLINDRICAL 

PARABOLIC REFLECTOR 

Fig. 2. Microwave antennas. Reflector 
antennas above intercept microwave energy, 
reflect it to dipole elements. Shown are 
a) plane sheet reflector, b) cylindrical 
parabolic reflector, c) corner reflector, and 
d) paraboloid reflector. Horn antennas 
at right gather energy, transmit it to antenna 
elements, which are not shown in drawings. 

the string of islands called the Bahamas. 
Unfortunately, the energy transmitted by 

tropo scatter is extremely small. Because of 
this, high -power transmitters and high -gain 
antennas are required for successful com- 
munications. 

Repeater Circuits. A second method of 
propagation is via line -of -sight propagation. 
In such circuits, the microwaves travel in 
essentially straight paths direct from the 
transmitting antenna to the receiving an- 
tenna. In general, the transmitting and re- 
ceiving antennas are spaced about 30 miles 
apart. 

Energy entering the receiving antenna is 
often amplified and retransmitted to another 
repeater, some 30 miles further away. In 
practice, the distance between transmitting 
and receiving antennas is slightly greater 
than true line -of -sight distance because some 
bending of the signal occurs as it passes 
through the lower atmosphere. 

Numerous microwave networks, making 
extensive use of repeaters are in operation 
within the U.S. Many of these run from 
coast to coast. 

Satellite Relays. In addition to tropo scat- 
ter and repeater circuits, another use of 
microwaves involves satellites to relay the 
signal to some distant point on Earth. All 
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new -generation coMsnT communications 
satellites operate in the microwave portion 
of the spectrum, enabling the transmission 
of a great deal of information. Ground sta- 
tions receiving this microwave energy re- 
quire the use of elaborate antenna systems 
because the incoming signal is very weak. 

Antennas. Since antenna elements are 
proportional to the wavelength of the radi- 
ated signal, microwave antennas lend them- 
selves to designs that would be unwieldy at 
lower frequencies. A half -wave dipole oper- 
ating the 6 -MHz band, for example, is 
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roughly 25 meters long. At 1000 MHz, a 
half -wave dipole antenna is 15 centimeters 
(about 6 in.) long. And at 10,000 MHz, an 
antenna element less than an inch long can 
be used. 

As a result, a wide variety of exotic 
shapes and sizes of antennas have been de- 
veloped: some of these are shown in Fig. 2. 
In general, all microwave antennas are de- 
signed to gather as much energy as possible. 
Reason is that some microwave signals, par- 
ticularly those coming from satellites and 
those operating on scatter circuits, are very 
weak. 

Because of the large number of antenna 
elements that can be used for transmitting 
or receiving microwave signals, antenna 
gains of the order of 30 dB and more are 
possible. This enables the reception of very 
weak signals over vast distances. The Mar- 
iner VI spacecraft, for example, transmitted 
television pictures over a distance of approx- 
imately 60 million miles! 

Microwave Oscillators. Special tubes have 
been developed to produce microwave en- 
ergy because ordinary vacuum tubes don't 
work effectively at frequencies in the micro- 
wave range. In a vacuum tube, electrons 
travel between the electrodes. At microwave 
frequencies, the electrons oscillate so rap- 
idly that they change directions before 
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Fig. 3. Magnetron. Electrons from cathode 
move in circular orbits inside tube, 
generating microwaves in cavities. Tube is 
actually diode in structure, requires 
external magnet to provide magnetic field. 
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Fig. 4. Klystron. Electrons passing betweeq 
electrodes are bunched at regular time 
intervals by changing voltages. Electron 
beam passes opening of cavity, produces 
microwave oscillation or amplification. 

they've been able to pass from one electrode 
to another. As a result, the electrons liter- 
ally get hung up within the tube. 

Solving this problem introduces another: 
at microwave frequencies, capacitance be- 
tween the electrodes tends to short out the 
elements in the tube. To cut the capacitance, 
the spacing between electrodes can be in- 
creased. But this makes the first problem of 
electrons not getting from one electrode to 
another even greater. 

To overcome these stumbling blocks, 
tubes of a radically different design have 
been developed. Three of these, the mag- 
netron, the klystron, and the TWT are 
shown in Figs. 3, 4, and 5. 

The Magnetron. A resonant cavity is re- 
sponsible for the magnetron's ability to pro- 
duce microwave energy. Each cavity has a 
characteristic resonant frequency depending 
on the inductance of the walls of the cavity 
and the capacitance due to spacing between 
the walls. Thus, the cavity resembles a sim- 
ple tank circuit that employs capacitances 
and inductances to form a resonant circuit 
at a particular frequency. 

The magnetron of Fig. 3 has a series of 
cavities, and the entire tube is operated be- 
tween the poles of a powerful electromagnet 
not shown here. The cathode emits electrons 
which travel in circular paths because of 
the influence of the magnetic field. The 
shape of the tube is such that the electrons 
graze the openings of the cavities, passing 
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energy to them and setting them into oscil- 
lation. 

Magnetrons can be made to deliver pulses 
of very high power, but they have two limi- 
tations. First, they require a heavy magnet 
to propel the electrons in circular orbits 
inside the tube. Second, the cavities are ex- 
tremely small at higher frequencies, making 
manufacture difficult. 

The Klystron. Illustrated in Fig. 4, the 
klystron doesn't require a magnet because 
electrons travel a straight line within its 
electrodes. Grid voltages are adjusted so 
that bursts of electrons flow past the cavity 
openings only at certain times. These bursts 
are synchronous with the resonant frequency 
of the cavity, and the electrons transfer 
their energy to the cavity, developing high 
power oscillations inside the cavity. The 
process has been compared with the periodic 
pushing of a swing to make it go higher. 

HEATER 

CATHODE 

beam, the energy of the beam of electrons 
is passed to the signal in the helix, thus 
amplifying it. Similarly, by feeding pulses of 
energy into the helix, it will generate micro- 
waves by amplifying the pulses. 

The traveling wave tube can he tuned 
over a wide range of microwave frequencies 
and is very sensitive. Its disadvantage is th it 

it delivers much less power than magnetrons 
or klystrons. 

Waveguides and Cables. At microw. ve 
frequencies ordinary wire can't be used to 
transmit energy because the values of in- 
ductance and capacitance in the wire com- 
bine to block any current flow. To allow 
for transmission of microwave energy 
through transmitter and receiver circuits, 
new components had to be devclon -d to 
carry the energy. Coaxial cable and wave- 
guides were found to carry microwave en- 
ergy efficiently. 

I NPUT 

Klystrons can operate at frequencies well 
above 100,000 MHz, but at these frequen- 
cies output power is very low. 

The Traveling Wave Tube. A very con- 
venient device for space applications is the 
traveling wave tube (TWT), which ampli- 
fies or generates microwave energy with 
very low noise and high sensitivity. Shown 
in Fig. 5, the tube consists of a narrow 
evacuated tube with a wire helix wound 
around it. A beam of electrons is sent along 
the inside of the tube while the signal to be 
amplified is fed into the helix. 

By controlling the speed of the electron 
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Fig. 5. Traveling wave tube (TWT). Though 
it delivers much less power than either 
magnetron or klystron, traveling wave tube 
is most versatile of microwave oscillators. 
Some TWTs in existence are capable of 
pumping out over 100 watts at 10,000 MHz. 

Coax, as you may know, consists of a 

wire surrounded by a dielectric, or non- 
conducting material, such as polyethylene. 
surrounded by a cylindrical outer conduc- 
tor. Microwave energy flows through the 
dielectric between the inner and outer con- 
ductors. 

In contrast, waveguides are usually rec- 
tangular tubes which conduct the microwave 
energy within their walls. The tubes can be 
bent into many shapes without affecting 
their ability to carry microwave energy. 

In both coaxial cable and waveguides, 
dimensions are highly critical and depend 
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on the frequency of the microwave to be 
transmitted. With both types of conductor. 
efficiency and power -handling capacity di- 
minish with increasing frequency. 

The Future. Of the 299,000 MHz avail- 
able in the microwave region of the spec- 
trum, only some 10% is now being used, 
and much of this is still experimental. Essen- 
tially, the problems are generating power 
at frequencies of 10,000 MHz and above, 
and of developing components that will op- 
erate at frequencies of 30 to 40 GHz and 
higher (1 GHz equals 1000 MHz). 

A great deal of research is now going on 
in search of techniques and materials that 
will produce useful results at the mid- and 
upper -end of the microwave region. Experi- 
mentation involving solid -state devices is 
being successfully conducted in hundreds of 
laboratories. The general feeling is that 
technology will continue to expand the use- 
ful range of frequencies in this region of 
the spectrum. 

Most of these studies are being financed 
by the government, and they are costly. 
But progress has been good -and steady. 
For hardly a week passes without some 
news of another breakthrough in this vast 
region of the spectrum, pushing the frontiers 
of usable spectrum space ever higher. 
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NIGHT PATROL'S THIRD EYE DO[SN'T SQUINT 
I wo new night- vision sys- 

tems to aid mariners in night 
navigation, search, and res- 
cue operations will soon be 
introduced by the Raytheon 
Company. 

These devices, the MS- 
101-10 and the larger MS- 
103, will receive their first 
public limelight by Ray- 
theon's Special Microwave 
Devices Operation at the 
Electro- Optical Systems De- 
sign Conference in the New 
York Coliseum, September 
16 -18. 

Lool'ng much like a small 
telescope, the MS- 101 -10 
magnifies its subject four 
times and has a 10° field of 
view. Its range varies from 
275 meters when viewing a 
low- contrast subject, such as 
a man, in starlight condi- 
tions, to 600 meters for a 
high -contrast subject, such as 
a vessel, under moonlight 
conditions. A radiating sub- 
ject such as a flashlight can 
be seen to the horizon. 

The MS- 101 -10 miniatur- 
ized night -vision system 
weighs a scant 3 lb and mea- 
sures a foot in length by 3 
in. in diameter. No bigger 
than a flashlight, it can be 
adapted to almost any night- 
time use from night naviga- 
tion and piloting to station 
keeping and port security. 
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Searching coastline or pa- 
trolling harbor during night- 
time's now easier task for 
law- enforcement agent (above). 
Below, device's infrared eye 
scans through sextant for 
red -light emitting objects. 
It can pick out infrared 
sources as far away as horizon. 

Readily mounted on any 
sextant with slight modifica- 
tion, the MS- 101 -10 will be 
worth its weight in gold to 
the Sunday sailor who finds 
himself lost in a heavily traf- 
ficked, fog- shrouded bay. At- 
taching MS- 101 -10 to a sex- 
tant permits star sights all 
through the night, not only 
during periods of twilight. 
By amplifying the sky glow 
through the sextant -mounted 
scope, the night horizon ap- 
pears as a clear pencil line. 

The larger MS -103 direct - 
view night- vision system 
weighs 131/2 lb and is a dual 
objective unit. Its two objec- 
tive lenses are mounted on a 
revolving turret and provide 
30° and 15° field of view 
with 1 X and 2X magnifica- 
tion respectively. Intended 
for pedestal- or tripod - 
mounted applications on 
larger vessels, it's effective 
for such uses as night sur- 
veillance, navigation aid, or 
naval exercises. 

Both night- vision systems, 
now offered commercially 
for the first time, are manu- 
factured at Raytheon's Spe- 
cial Microwave Devices Op- 
eration in Waltham, Mass. 
and employ advanced image 
intensifier tubes made by the 
company's Machlett Labora- 
tories in Stamford, Conn. 
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0/d TEST GEAR I 

HEATHKIT Model ID -29 

Combination Tach and Dwell 

Automotive Tune -lip Meter 

As MOST Saturday mechanics know an au- 
tomotive tune -up meter contains, basi- 

cally, a tachometer and dwell meter regard- 
less of all the oddball features thrown in to 
boost the price. Eliminate the ohmmeter 
functions, spark testers, capacitor checkers, 
and the like and you eliminate a lot of scale 
markings that could confuse you when mak- 
ing the important tach and dwell readings. 
Also, eliminate the oddball features and you 
can eliminate the extra calibration controls 
that have to be set for each measurement. 

In short, you'll wind up with an extreme- 
ly easy -to -use, and very accurate, combina- 
tion tach and dwell meter, which describes 
the Heathkit ID -29. Fact is, the ID -29 is 
the easiest to use and most accurate of any 
of the consumer type tune -up meters, and 
we could add a goodly number of profes- 
sional meters. 

Easy -To -Read Calibrations. The ID -29 in- 
dicates just three major measurements: DC 
voltage to 15 volts full scale; high ^d low 
tachometer ranges of 1500 and 4500 rpm; 

and dwell angle (how long the distributor 
points remain closed). The meter has two 
tach scales, one for the high, and one for 
the low range, and two dwell scales for % 
and % cylinder engines. 

The calibration adjustments are perma- 
nent and are made just once -at the time of 
initial calibration. After calibration has been 
completed, only two operating controls se- 
lect the ID -29's operating function. One 
control provides built -in compensation for 
3, 4, 6, or 8 cylinders so that a single rpm 
scale is used for any type of engine. A sec- 
ond panel control selects the meter function: 
DC volts, low rpm, high rpm, or dwell. 

How It Works. The Heathkit tune -up me- 
ter operates in a considerably different man- 
ner from run -of- the -mill engine analyzers, 
particularly the budget variety. For one 
thing, there are no power -supply connec- 
tions, either to the car battery or to internal 
batteries. 

Unlike the conventional tach, which con- 
nects from the distributor to ground, the 
Heathkit is connected across the ignition 
coil and receives the 6 or 12 volts from the 
car battery each time the distributor points 
close. (When the points close the bottom 
of the coil is connected to ground while the 
top remains connected to the ungrounded 
side of the battery supply. This is the in- 
stant the ID -29 receives its operating volt- 
age. which may be either 6 or 12 volts, de- 
pending on the car battery.) 

Each time the points close a voltage 
pulse is developed across the ignition coil 
and also is fed to the ID -29. This pulse is 
filtered in the ID -29, to eliminate inductive 
transients across the coil, and then is 

¡CIRCUIT 
BOARD 

SELECTOR 
SWITC NFF 

METER LINE FILTER 

A bird's eye view of the insides after 
cover has been removed. You'll note mcst 
parts are mounted on rear circuit board. 
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clamped by a voltage regulator to the 2.8 
volts needed to operate the meter. In the 
dwell mode a constant current source gen- 
erates square wave pulses of constant cur- 
rent whose rise and fall timing is deter- 
mined by the operation of the points. The 
longer the points are closed the higher the 
average current and therefore the higher 
the dwell meter reading, indicating the 
points are closed for a longer time or are 
set at a greater angle. 

In the tach operation only the leading 
edge of the coil pulse is used to trigger a 

pulse generator built into the ID -29. The 
pulse duration of the built -in generator is 
shorter than any pulse obtained across the 
coil. Therefore, speed of the engine cannot 
affect the accuracy of the ID -29. The aver- 
age current reading of the amplitude of the 
pulses generated in the ID-29 is translated 
into rpm readings by the meter. 

Building the Kit. All electronic com- 
ponents are assembled on a small printed - 
circuit board which mounts on the back of 
the meter and selector switch terminals. At 
most, complete assembly of the ID -29 
should not require more than an evening's 
work. The calibration controls for the dwell 
and tach are internal. To calibrate the dwell 
function the calibration cable, furnished 

' with the kit, is connected to any 5 to 15 
volt source and an internal potentiometer 
is adjusted for full -scale reading. To cali- 
brate the tach function, the calibration 
cable is connected to the 117 -VAC power 

DWELL CALIBRATION 

TACH CALIBRATION 

ID -29 is so stable once you've set 
two calibration controls, that's it. 
They're accessible only from inside unit. 

line and a potentiometer is adjusted for a 
1200 -rpm reading on the 6- cylinder scale. 
It's all very simple and doesn't require any 
special test equipment. 

Performance. As you may have surmised 
we were impressed with the accuracy and 
ease of operation of the ID -29. The only 
disadvantage is that it cannot be used with 
solid -state ignition systems because they 
place a high voltage across the ignition coil. 
To use the Heathkit ID -29 tune -up meter 
with solid -state ignition systems it's neces- 
sary to temporarily disconnect the solid - 
state unit and reconnect the wiring to the 
original low- voltage coil. After you make 
your tests and adjustments, disconnect the 
low- voltage components and reconnect the 
solid -state ignition. 

The Heathkit ID -29 Tune -Up Meter is 

priced at $29.95, complete with carrying 
case. For additional information write to 
Heath Co., Dept. 19, Benton Harbor, Mich. 
49022. 

just 

TV by Pee Wee Cigarette Glow 

50 

Paul Reveré s one -if -by -land, two- if -by- 
sea would have produced much too 
intense a light for the scene at right. 
Would you believe? It was illuminated 
only by the glow of a cigarette 
and picked up by RCA's new silicon 
intensifier tube (SIT). This SIT - 
equipped television camera virtually 
sees in the dark. This means that it 
will undoubtedly have many applica- 
tions for use in future exploration 
of space -not to mention oceanography, 
nighttime surveillance, low - 
light level observation devices by 
the military, and crime -detection work. 
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 adds pleasure to your viewing 
lets you enjoy TV's true hi -fi sound 

WHO SAYS the radio -TV industry 
has removed the incentive to expe- 

riment with new circuits and de- 
vices? Just because the electronics 
manufacturers make such broad 

product lines is no reason 
there's little left for the expe- 
rimenter to create or build. 
For proof, you're about to 
meet a project that pre - 
sents real challenge- 
our TV amp. When you 

JULY- AUGUST, 1970 



TELEVISION AMP 

listen to the average TV set, it's hard to 
believe that the sound coming out of its 
speaker is actually derived from high -quality 
FM normally associated with hi -fi reproduc- 
tion. To be sure, most modern sets produce 
excellent pictures. Thing is, the sound por- 
tion of the program, as reproduced by many 
TVs, leaves much to be desired. 

Odd as it may seem, if you take the sound 
off at the FM demodulator and feed it to a 
good quality amplifier and speaker system, 
you get quite acceptable sound quality. This 
really is easy to explain. Competition forces 
the TV manufacturer to cut corners, and 
this usually is done in the audio rather than 
the video section of the TV set. The push 
has been to please the viewer's eyes, maybe 
because many people have tin ears anyway. 
Besides, because viewers are still enthralled 
by getting pictures through the ether, why 
spend money for good audio in order to 
stimulate sales? 

At best, the audio sections in TV sets are 
minimal. Just their 3114 -in. speakers are evi- 
dence enough that they were never intended 
for full -range reproduction. Add to this the 
poor baffling for the speaker because of lack 
of proper acoustic design in the cabinet, 
and you have most of the elements con- 
tributing to the overall poor audio quality 
of the average TV set. If you raise the -vol- 
ume to approach that necessary for good or- 
chestral reproduction, the distortion usually 
is so high you can't enjoy the music. 

In some instances, feed the audio from 
the FM demodulator into a good- quality 

Here's amplifier 
chassis in all its glory. 

We've identified all 
major parts and tubes 
that are on view when 

looking at top side 
of TVamp. You can't tell 
how good it works from 

how good it looks, so go 
ahead and build it. 

a_ 

audio amplifier and speaker system, and you 
wish you'd left well enough alone. This 
certainly is true in the case of sets that have 
inadequate filtering in their power supply, 
resulting in much too high a hum level. And 
it's hard to tell if a set is in this category 
until tested because the limited range of both 
the audio amplifier and speaker in the TV 
set spell death to the lows. Only when you 
feed its output to audio equipment with ex- 
tended range will the deficiency in filtering 
show up. Best thing to do in such a situation 
is to get rid of the TV set. It's cheaper in 
the long run than trying to improve its basic 
design. 

What Can Be Accomplished. If you're 
reasonably sure that your TV has adequate 
filtering and basically good design all the 
way through the FM demodulator to the 
audio, be venturesome, build our TVamp 
amplifier and add new dimensions to that 
TV. TVamp is a wide -range, low -distortion, 
medium -power amplifier especially designed 
to fit within the confines of the average TV 
set cabinet. In spite of its size, it has suf- 
ficient output to drive the popular bookshelf 
speaker systems (which are relatively inef- 
ficient). 

In order to fit the TVamp into available 
space in the TV cabinet, the power supply 
is built on a separate chassis from the am- 
plifier. Also, TVamp was designed so that 
it's possible to connect it to a TV with a 
minimum change in the TV's wiring. This 
permits quick restoration of the TV to its 
original state, in the event you dispose of the 
TV and want to keep the amplifier for 
another application. 

How It Works. TVamp is a conventional 
class -A, beam -power output power amplifi- 

R 
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Separate power supply 
looks lust as good as 

amplifier chassis and it 
produces hum -tree high - 

voltage DC needed to 
excite tubes in 

amplifier. Husky compon- 
ents make it reliable. 

er. Two 6AV6 tubes are connected in cas- 

cade as voltage amplifiers to drive a single 
6L6 beam -power output stage. The 6AV6s 
were used because they are readily available, 
either from the average experimenter's in- 
ventory or from supply houses. Resistor R15 
and capacitor C13 provide inverse feedback 
from the output stage to its driver, the sec- 

ond 6AV6. Separate bass and treble boost 
and cut controls are used to adjust the am- 

plifier's response to the listener's taste. 

A separate power supply is used for sev- 

eral reasons. You might ask why not use the 

TV's power supply? For one, in most cases 

the low- voltage B supply of the TV set isn't 
designed for the extra load TVarnp would 
place on it. Another reason is that many TV 
sets have tube heaters connected in series 

across the 117 -VAC power line and it 
would be necessary to redesign the series 

circuit to power the heaters of TVarnp (un- 
less, of course, a separate filament trans- 
former were used). This would he costly 
since there are plenty of power transformers 

R15 Ci9 

available at bargain prices that have both 
heater and high -voltage windings: in fact, 
you may even have one in your shop that 
would do the job. With such a transformer 
you can build a separate supply for both 
heater and plate power. 

Since most TV cabinets are built to sur- 
round the chassis and picture tube, there is 

little unused space within the cabinet. By 
mounting TVamp's power supply on a sep- 
arate chassis from the amplifier you have a 

better chance of locating each of the two 
smaller chassis in unused spaces in the cabi- 
net than if the unit were mounted on a single 
large chassis. Also, since the name of the 
game is to improve the audio response of the 
TV with minimal changes in its original cir- 
cuitry, and to maintain loading on the set's 
power supply so as not to disturb voltage 
limits designed into the set, it's wisest to use 

a separate power supply. 
In fact, when you connect the new am- 

plifier across the TV's volume control (de- 
scribed under the paragraph on connecting 

R'3 Rt4 C5 NÑOER C6) R6 VI 

Ce 

CI4 R17 RIO R1ß C!2 * 0 R11 R9 C9 10 

R7 

R5 

JI 

C4 
C7 
CII 

CB 

Here's what important 
side of amplifier 
looks like if you use 
same parts we did and 
decided to follow our lay- 
out. Just stick to good wir- 
ing practices in hooking 
it up. There's nothing 
critical to need special 
precautions. 
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TVump to the TV set), don't forget one 
important step. Even though you've re- 
moved the need for audio amplification in 
the TV, be sure to substitute a 3 to 5 ohm, 
5 -W resistor in place of the voice coil of the 
speaker. In other words, you disconnect the 
speaker but leave the audio tubes still oper- 
ating. This is necessary to maintain the load 
on the power supply so the voltages re- 
quired for the RF portion remain at their 
design levels for stable TV operation. 

Building TVamp. We used two chassis, 
each 10 x 4 x 21/2 í in. Lay out all parts as 
shown in our photos and use a sharp, point- 
ed awl to mark the centers of all holes. After 

center punching the holes, drill and deburr 
them. We purposely didn't include a pictori- 
al layout since you have a wide choice of 
parts that could have different mounting 
dimensions. 

Since the circuit isn't especially critical as 
to layout, we leave this to your discretion to 
suit the parts you purchase (or already 
have). Shielded 2- conductor cable is used 
to feed the heater voltage from the power - 
supply transformer windings to the amplifier 
chassis to reduce the possibility of stray in- 
duced hum from these leads. The value of 
R3 is based on the high voltage output of 
the particular power transformer you use. 
The transformer listed in the Parts List de- 
velops 300 VAC either side of the CT and 
we used a value of 50 ohms for R3. To 
calculate the value of R3 for higher volt- 

Illllllllllllllllllllllliiii 

PARTS LIST FOR TVAMP 
C9 0.001 -uF, 600 -V tubular paper capaci- 

C1, C2, C3 20- 20- 20 -uF, 450 -V electro- tor (Lafayette 34E82312 or equiv.) 
lytic capacitor (Lafayette 34E74236 or C11 0.005 -uF, 600 -V tubular paper ca- 
equiv.) pacitor (Lafayette 34E82445 or equiv.) 

C4, C10 0.01 -uF, 600 -V tubular paper C12 0.05 -uF, 600 -V tubular paper capaci- 
capacitor (Lafayette 34E82510 or tor (Lafayette 34E82643 or equiv.) 
equiv.) C13 4 -uF, 450 -V electrolytic capacitor 

C5 16 -uF, 450 -V electrolytic capacitor (Lafayette 34E55631 or equiv.) 
(Lafayette 34E55672 or equiv.) F1 Type 3AG -2 amp fuse in panel mount 

C6, C14 25 -uF, 25 -V electrolytic capaci- fuse holder (holder Lafayette 13E11- 
tor (Lafayette 34E55210 or equiv.) 778, fuse Lafayette 13E10150 or 

C7 0.1 -uF, 600-V tubular paper capaci- equiv.) 
tor (Lafayette 34E82700 or equiv.) L1 4.5 -H, 200 -mA filter choke (Stancor 

C8 470 -pF, 1000 -V ceramic disc capaci- C1411 or equiv.) 
tor (Lafayette 33E22997 or equiv.) R1, R9 220,000 -ohm, 1/2-watt resistor 

Here's hookup of 
power supply. Note 
we've also shown how to 
use TV's power 
switch to turn 
on TVamp. 

TI 
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We showed you wiring 
side of amplifier 

on page 53, so here's 
what wiring side of 
power supply looks 

like. Simple, isn't it? 
With all that room under 

chassis you can do 
neat wiring job. 

ages divide the amount of voltage in ex- 360 V the excess is 60 V so 60 V divided by 

cess of 300 V by 0.075 (e.g. if voltage is 0.075 =800 ohms). This is how you utilize 

11111011111 lllll 111111111111111111111111111111111111111111111111111111111111 llllllll 11111111111111111111111111111111Y 1111111111111111111111111111111111111111111111111111111 I 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111114 

r SWIM 

R2 47,000 -ohm, 1/2 -watt resistor 
R3 10 -W resistor (see text for resistance) 
R4 8200 -ohm, 2 -watt resistor 
R5 1,500,000 -ohm, 1/2 -watt resistor 
R6, R13 100,000 -ohm, 1/2 -watt resistor 
R7 1200 -ohm. '/2 -watt resistor 
R8 12,000 -ohm, 1/2 -watt resistor 
R10, R12 500,000 -ohm, linear taper po- 

tentiometer (Lafayette 33E11487 or 
equiv.) 

R11 22,000 -ohm, 1/2 -watt resistor 
R14 2200 -ohm, 1/2 -watt resistor 
R15 150,000 -ohm, 1/2 -watt resistor 
R16 470,000 -ohm, 1 /2-watt resistor 
R17 180 -ohm, 2 -watt resistor 

+ 
C5 

116 

(SEE TEXT) 

INPUT \ VI 

o C4 

.01 

R5 
1.5M 

R6 
IOOK 

RB 

12K 

C7 CB 

470pF 7 
Ì 

R7 
1.21( 

R9 
220K 

R18 10,000 -ohm, 1/2 -watt resistor 
T1 Power transformer; 600 -V CT @ 90 

mA, 5 -VAC @ 1 A, 6.3 -VAC @ 3 A 
(Stancor PM 8409 or equiv.) 

T2 Universal output transformer: prima- 
ry, 1.5 to 10 -K ohms; secondary to 
voice coils (Stancor A 3849 or equiv.) 

V1, V2 6AV6 vacuum tube 
V3 6L6GC vacuum tube 

Misc. Two 10 x 4 x 21 /2 -in. interlocking 
chassis (LMB 144 or equiv.), shielded 
cable Belden #8450 hookup wire, 
solder, knobs, hardware, screws, nuts, 
etc. 

1C9 - .001 
RIO 

500K 
BASS -CIO T .01 

RII 
22K 

VI V2 V3 
6AV6 6AV6 6L6 

3 3 2 li 
14. 4 7 

FILAMENT CONNECTIONS 

CI I 

R13 
1o0K 

Cl2 

R15 

2.2K 
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CONNECTIONS FOR TVAMP IN TV 

FROM FM 
DEMODULATOR 
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We mounted amplifier chassis on top of set 
so controls would be readily available. 
Power supply can go anywhere it fits. 

whatever transformer is in your stock pile. 
You may want to include a separate vol- 

ume control on TVamp so you can use it as 
an auxiliary amp (say for playing records or 
handling the output of an AM /FM- stereo 
tuner in addition to the audio from the TV). 
Replace R5 with a 1.5 -M pot. Connect its 
wiper to grid of V I after breaking lead at X. 

Installing TVamp. As mentioned previ- 
ously, the purpose of mounting the ampli- 
fier and its power supply on separate 
chassis was to facilitate fitting it into avail- 
able space within the TV cabinet. Our photo 
shows how we placed the units in an old 
model Philco set. We drilled holes in the 
top to let the controls extend outside the 
cabinet for ease in adjusting. The power 
supply was placed on the side of the cabinet, 
in a clear space near the top. 

Again, the final choice of how you posi- 
tion your two chassis is left to you and is 
dependent on the available space in the par- 
ticular TV you're using. The amplifier and 
power supply chassis are held in their re- 
spective locations in the cabinet by short 
bolts and nuts fastened through the chassis 
and the cabinet. 

You will have to remove the TV chassis 
in order to make connections to its volume 
control and also to its power switch so that 
the amplifier will be turned on whenever the 
TV is on. Trace the power connections to the 
TV set's power transformer and connect the 
(primary) power leads of the TVamp trans. 
former so that they will be connected to the 
power line in parallel with the power trans- 

former of the TV through its switch. Use 
two different colors of hookup wire to con- 
nect the B+ and B- from the power supply 
to the amplifier chassis for easy identifica- 
tion. 

Now that you have the modifications for 
using the TV's power switch to control 
power to TVamp, the only other change 
necessary to the TV while the chassis is out 
of the cabinet is to bring output from the 
FM demodulator to the input of TVamp. To 
do this, disconnect the wire or coupling ca- 
pacitor now connected to the center contact 
of the TV's volume control; in its place con. 
nect the center lead of a piece of either co- 
axial cable or low -capacity shielded cable 
long enough to reach the input jack of 
TVamp. The shield of the cable is connected 
to the ground side of the volume control. 

It's best to ground the lead removed from 
the volume control, thus removing the pos- 
sibility of having stray signals induced into 
the audio portion of the TV. Danger is that 
they might be of sufficient magnitude to 
change the load on the TV's power supply 
and thus affect the overall operation of the 
set. Don't forget to disconnect the TV's 
speaker and substitute a 3 to 5 ohm resistor 
in its place. 

When these connections have been made, 
the TV chassis can be put back in its cabi- 
net. Remember, you need a pair of leads 
from the output transformer of TVamp to 
the external speaker system. And when lo- 
cating this speaker system, remember to 
keep it near the picture tube so as not to 
ruin the illusion that the sound is coming 
from the picture. If you place the speaker 
across the room you won't affect the tone 
quality, but you'll most certainly ruin the il- 
lusion of the sound coming from the per- 
former appearing on the picture tube. 

Now that you've built the amplifier and 
tested it, sit back and really enjoy your TV. 
Look and listen to a musical group and find 
out what you've been missing. You'll be able 
to listen to it at reasonable volume and hear 
all of the instruments with little or no distor. 
tion; soloists will be more enjoyable because 
of the improvement in reproduction. You'll 
discover that what we said about the quality 
of sound available at the output of the FM 
demodulator is correct -it's truly high fidel- 
ity. Then, too, you've got a bonus if you 
decide to use this high -quality amplifier for 
a hi -fi phonograph. Why not take advan- 
tage of its excellence for this application 
too? 
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KATHI'SCBCAROUSEL 

HI! My name is Kathi Martin and I'm your new CB Editor. It'll be my job to 

poke around the CB marketplace and report on what's new and groovy. 

The best way to do this is to actually test the latest and hottest gear, and 

report the facts to you. Naturally, I°II have the assistance of the entire edi- 

torial staff of Elementary Electronics, not to mention the use of the finest 

CB laboratory available. What am I going t) do for you? Well, look below 

and you'll find my unbiased test reports as two fine 5 -watt transceivers. 

LAFAYETTE MICRO-12 

IAFAYETTE'S MICRO -12 CB transceiver is 

J a solid- state, 12- channel, 5 -watt unit 
that's only 13/4-in. H x 5 -in. W x 71 -in. D. 
More than 26 Lafayette Micro -12s can fit 
into a cubic foot space if you disconnect 
the mikes first. Micro -12 is normally sup- 
plied with receive and transmit crystals for 
channel 10. The power supply is for 12 

VDC. Two simple wire exchanges convert 
the unit from negative -ground to positive - 
ground operation. Receiver arid transmit 
current requirements are so low that the 
Micro -12 can be powered from a battery 
pack of flashlight batteries. 

Though the transmitter tuning is internal 
(fixed), the antenna loading is external (it's 
available as a trimmer on the rear apron, 
and is a prewired selective calling adapter 
socket). There is no PA operation; however, 
there is an external speaker jack which au- 
tomatically disconnects the internal speaker. 

Front panel controls are volume, channel 
selector, and squelch. The PTT (push -to- 

talk) microphone plugs 
into a socket on the 

(Turn to page 58) 

The tiny Micro -12 by Lafayette 

TRAM'S CORSAIR 

THE TRAM CORSAIR iS a 23- channel. wild- 
state AM- sideband CB transceiver that 

provides for both AM and AM- sideband 
operation through a single AM -LSB (lower 
sideband) /USB (upper sideband) selector 
switch. When the selector switch is set to 
the AM mode both the receiver and trans- 
mitter operate in AM. When the switch is 

set to either sideband position, the transmit- 
ter operates in double sideband /suppressed 
carrier (DSB) while the receiver receives 
either LSB or USB signals- depending on 

the switch setting. DSB signals can be re- 
ceived in either sideband position. 

To ensure proper sideband reception 
there is a fine tuning control that varies the 

receiver tuning approximately 1200 Hz 
either side of center (carrier) frequency. 
This allows the Tram Corsair to compensate 
for off -center operation of the received sig- 
nal and prevents "Donald Duck" chatter. I 

found the training time required to master 
this control to be about 15 seconds. 

Down With Noise. Impulse noise suppres- 
sion is through a noise blanker (an expen- 

(Continued on page 59) 

Introducing the Corsair by Tram 
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LAFAYETTE MICRO -12 

(Continued from previous page) 
driver's side of the case. 

Circuitry. The receiver section is single - 
conversion with a 455 -kHz IF and a me- 
chanical filter. Sorry, no noise filter. The 
three -stage transmitter uses overtone type 
crystals. Internal switching is by relay. 

Performance. I measured the receiver 
sensitivity at 0.6 uV for a 10 dB S +N /N 
(signal -plus- noise -to- noise) ratio. The back- 
ground noise level is unusualy low; even with 
the receiver's volume wide open there is an 
apparent absence of noise as though the 
squelch were slightly on. Adjacent channel 
rejection was -54 d0 at 10 kHz removed 
from the center frequency; very good per- 
formance- considerably better than most 
micro -miniature equipment. Image rejection 
measured 25 dB, which, though consider- 
ably less than that available with double - 
conversion equipment, is about the maxi- 
mum performance from single conversion. 

AGC action for an input signal range of 
1 to 50,000 uV was 20 dB, which is about 
equal to some tube receivers and not as ef- 
ficient as most solid -state equipment. 

Squelch can be set to release on the mini- 
mum usable signal (very good) and will 
fully release on a signal level differential of 
less than luV (also very good). 

The transmitter delivered 3.4 watts output 
into a 50 -ohm load. I discovered that the 
output circuit is very sensitive to SWR; for 
example, an SWR of 1:2 will reduce the 
output power to 2.4 watts if the antenna 
loading control is not readjusted. The 

LAFAYETTE MICRO -12 TEST CHART 
Dimensions: 1- ¡4 -in. H x 5-in. W x 71/ 

In. D 
Power supply: 12-VDC, positive and nega- 

tive ground 
Input sensitivity: 0.6 uV 
Adjacent channel rejection: 54 dB 
Image rejection: 25 dB 
AGC action: 20 dB 
Squelch release differential: less than 1 uV 
Receive current drain: 87 mA 
RF output: 3.4 watts 
Relative sensitivity for 85% modulation: 

-33 dB 
Compressor rating: range boost, very good 
Transmit current drain: 800 mA at 85% 

modulation 

ANTENNA 
TUNE 
TRIMMER 

EXTERNAL 
SPKR JACK 

DC 
POWER 
INPUT 

AUDIO 
OUTPUT 
TRANSISTOR 

TVI 
FILTER 

ANTENNA 
CONNECTOR 

SELECTIVE 
CALL 
SOCKET 

Hey, fellahs, the Micro -12 is one of the few 
micro -minis prewired with a selective 
calling adapter socket (above). Three -knob 
front panel (below) makes CBing easier 
than pushing a shiftless Mustang on the road. 

VOLUME ON /OFF 
SELECTA 

CONTROL 
SELECTOR 

SQUELCH 
CONTROL 

micro -12's transmitter should be tuned after 
each installation to obtain maximum per- 
formance. 

The modulation system, which employs 
a so- called range boost, is one of the best 
found in CB gear. Fully limited to 85% 
modulation, the Micro -12 requires only 
-33 dB (relative input) for maximum modu- 
lation. Compression takes over above the 
input level of -21 dB -the normal level for 
a voice. With an input signal of -12 dB, 
approximating a shout, there is virtually no 
distortion. In short, the Micro -12 is all talk 
power. 

Summation. I found Lafayette's Micro -12 
packs a whale of a lot of performance into 
a micro -miniature package. The price is 
right, too! Only $79.95. 

For additional information write to La- 
fayette Electronics, Dept. EE 2, 111 Jericho 
Tpke., Syosset, N.Y. 11791. 
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TRAM CORSAIR 

(Continued from page 57) 

sive communications receiver feature) rath- 
er than the ordinary noise limiter. Part of 
the IF signal is tapped off at the input to 
the second IF amplifier and is fed to a 

noise blanker amplifier. The noise blanker, 
in turn, is used to electrically "lock out" the 
remainder of the IF amplifier on noise 
pulses. thereby effectively punching a hole 
in the received signal corresponding to the 
noise pulses. This method contrasts to the 
more common noise limiter that simply re- 
duces the noise -pulse peak level to that of 
the audio signal peaks. In short, a noise 
blanker eliminates the noise pulse instead of 
attenuating the pulse. It's like a shooting 
gallery where no one misses. 

After the noise blanker circuit, the IF 
signal passes through a mechanical filter, an 
integrated circuit IF amplifier, an FET IF 
amplifier, and on to the AM and sideband 
detectors. That's a lot of electronics for one 
receiver. 

More On Features. The transmitter tuning 
is internal, with an antenna loading control 
that allowed me to match the Corsair to my 
antenna. PA operation is provided through 
a third position on the noise blanker's on /oft 
switch. When the switch is set to PA, de- 
pressing the mike's PTT (push -to -talk) 
switch does not turn the transmitter on; only 
the modulator is activated, with its output 
fed to a PA speaker jack mounted on the 
rear apron. (An external speaker jack is also 
provided on the apron for the receiver sec- 
tion.) 

Extra features include a plug -in DC pow- 
er cable, a plug -in microphone using a stand- 

TRAM CORSAIR TEST CHART 
Dimensions: 33/4-in. H x 87 /8-in. W x 91/2- 

n. D 
Power supply: 12 VDC, negative ground 
Input sensitivity: 1.1 uV 
Adjacent channel rejection: - 63 dB 
Image rejection: 74 dB 
AGC action: 12 dB 
Noise blanker rating: excellent 
Squelch release differential: 0.5 uV 
Receiver current drain: 300 mA 
RF output: 3.8 W 
Relative sensitivity for 85% mcdulation: 

36 dB 
Transmit current drain: 1.5 A at 85% 

modulation 
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SOU E LCH .,5ws 'CH J: L 
COt TTOL SEE 

RECEIVER NOISE 
FINE TUNE LIMITER /PA 
CONTROL SWITCH 

IC 

JACK 
VOLUME/ 
POWER 
CONTROL 

AM- SIOEBAND 
SELFCTOR 
SWITCH 

Gee whiz! The Corsair has more controls 
up front (above) than a wedding dress has 
buttons up back. And with so much electronics 
inside the Corsair, the back panel (below) 
makes like a chassis for power transistors. 

. JLATOE 
CuTPUT .LACK TRIMMER 
TRANS'STORS 

POWER RE OUTPUT ANTENNA 

PA EXT SPKR . FUSE 
JACK JACK 

and three- terminal phone plug (making it 
easy to test out different microphones), and 
a combination S /RF meter which indicates 
the relative signal strength in S -units or the 
Corsair's relative output power. There are 
no crystals to buy -the Corsair comes with 
a lull set of rocks. Also, all critical fre- 
quency circuits are voltage regulated. 

Performance. I found that the receiver 
sensitivity measured 1.1 uV for a 10 dB 
S +N /N ratio (signal -plus- noise -to- noise). 
Though the background(interstation) noise 
was somewhat higher than average, the 
noise blanker really cleans up a weak signal, 
and reception under mobile conditions is 

exceptionally good, with very high intelli- 
gence extraction. 

Overall receiver selectivity measured ö 
superb 63 dB on adjacent channels, with 
very good symmetry- meaning selectivity 

(Concluded on page 101) 
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Clip Book Circuits 
SW FREQUENCY SPOTTER 

Can't find that rare, weak SW signal from 
Lower Slobbovia? You will if you use this 
SW frequency spotter. Obtain crystals on or 
near your favorite SW stations, plug 'em 
into the spotter and you'll transmit power- 
house markers on the shortwave bands. If 
your receiver has a BFO it will sound a 

loud beep when you tune the spotter's sig- 
nal. With no BFO, simply tune around the 
frequency until the receiver gets deathly 
quiet. Either way, you'll calibrate your re- 

ceiver with great accuracy. 
The spotter can be assembled on a small 
section of perfboard with flea clips for tie 
points. For good performance, all compo- 
nents must be firmly mounted and well 
soldered. A common 2U6 9 -volt battery in 
the circuit will last for months, if not for its 
total shelf life. 
Crystals in this circuit are fundamental 
type, not overtone. Many low -cost surplus 
crystals are available, but even if you can't 
get the correct frequency, 25Ç might get 
you right next door. A few dollars for a new 
crystal will put you directly on frequency if 
you want the utmost accuracy. 
A connection between the spotter and re- 

Sol 

PARTS LIST 

C1- 1200 -pF silver mica capacitor 
C2 -75 -pF silver mica capacitor 
C3- 250 -pF, 100 -V disc capacitor 
C4- 0.01 -uF, 25 -VDC capacitor 
Ql -RCA 2N274pnp transistor 
R1- 220,000 -ohm, I/2 -watt resistor 
R2- 1000 -ohm, I/2 -watt resistor 
RFC -1 -mH RF choke 
S01-Crystal socket 

ceiver is not needed. Simply position the 
spotter near the receiver antenna and start 
tuning until you find the marker signals. 

BUILT -IN FUZZ BOX 

Want fuzz for the Now sound, but haven't 
got the loot for a fuzzbox? Try this one until 
you come across some extra "bread ". The 
cost will be under three bucks. 
Install the two diodes and potentiometer 
across the guitar amplifier's volume con- 
trol. The diodes clip the normal sound, pro- 
ducing the fuzz effect. R1 sets the degree 
of fuzz. It's not as much as you would get 
from a professional fuzzbox, but fuzz it is. 
One restriction is that an audio signal at 
the plate of the amplifier before the fuzz 
must be at least 1 -volt RMS- generally 
true in most amplifiers. 

PARTS LIST 

Dl, D2 -1N60 diode 
R1/S1-10,000-ohm miniature potentiom- 

eter with spst switch ' 

B+ 

MIKE 
PREAMP 

ORIGINAL DC- BLOCKING 
CAPACITOR AND VOLUME CONTROL 

2ND 
AMP 

r--- --, 
DI 

+ 

sl L- -- - - 
RI 

ADDED CIRCUIT 
IN DOTTED 
LINE 
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"Wissqmerca, 
meet 

Doctor CTfichauer " 

Common tools undergo close study so they 
can be reworked for least worker fatigue. 

THE GENTLEMAN above isn't greeting a 

dieting office worker. Actually, he's ex- 

tending a helping hand to his secretary, 
Miss America. Doctor Erwin Tichauer's his 

name; he's a Berlin -born biochemist con- 

ducting America's first exhaustive ergonom- 
ic studies. 

Ergonomics is a relatively new science; 

it's a melding of anatomy and engineering. 
Together they form a discipline seeking to 

match machine to man -and not, as is 

Besides winning beauty contests, 
our Miss America also paints 
ceilings -for science, of course! 
She's strapped to hip -joint 'One- 

' matometer, letting Dr. Tichauer 
analyze her torso movements. 
Right, redesigned scraper handle's 
easier to grip, reduces strain. 
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1 0 MISS AMERICA 

If ergonometric design principles 
were more closely followed by 

auto manufacturers, there'd be 
fewer road accidents. Electrodes 

fixed to model measure eye -hand 
coordination -most influential 

factor determining speed of 
driver's response in emergencies. 

Wired for work, Gal Friday stands 
on stepladder, feeding leg muscle 
stresses via electrodes to labora- 

tory oscilloscope. Test findings 
will probably alter future design 
of common household objects. 

too often the case, the other way around. 
While Miss America may not take di;ta- 

tion or sit on Dr. Tichauer's ap, tide sorks 
elbow -to- shoulder with the doctor and his 
team of researchers as they design ergo- 
metrically correct office 'trniture. Miss 
America and Dr. Tichauer have already 
helped flesh -and -blood mortals- sacroiliac 
sufferers and the like. Rcdesiving a typ'st's 
chair was one of their special projects. The 
wrong kind of back support. 'he doc points 
out, hurts a secretary's post ire. 

Dr. Tichauer tests "lifting toler- 
ance of women for bulk rate ratio" 

plus women's ability to muscle 
merchandise about. Help's soon 
to come for wives who're in charge 
of lifting that supermarket bundle, 

toting that laundry bag on their 
daily routines. Results of bio- 

mechanical tests wind up in pack- 
age manufacturers' design studio. 

G2 



Teach 
your 
electronic 
pets 
new 
tricks 
with 
our 

No-Buck 

SEMICONDUCTOR 
Tester 

by Joseph J. Carr 

T HERE'S a semiconductor tester hiding in your workshop. 
Don't believe us? Mosey up to your trusty multimeter and, 

presto, it changes, Cinderella style, into a transistor /diode 
checker! How, you ask, can such a simple device give you the 
lowdown on a semiconductor's health? Easy! By interpreting the 
multimeter's ohmmeter scale properly, you can measure diode 
front -to -back resistance and determine if the diode's leaky. 
You'll even be able to tell which end is cathode (or anode) when 
no markings are there to guide you. 

Buying transistors by the bagful can be a very profitable way 

of stocking your supply shelves for those forthcoming projects. 
On the other hand, lots of those bargain beauties often turn out 
to be bargain beasties -if they aren't marked by lead function 
they're as good as worthless. Thing is, you can unravel this 
mystery with your multimeter. You can even tell whether the 
unit's npn or pnp. What's more, by carefully tagging each tran- 
sistor as you go along, you'll know which of those black beauties 
will perk in RF and audio gear, and which are going to be rele- 

gated to power -supply projects. 
Ohmmeter Orientation. Before jumping into the semicon- 

ductor test pool, let's wet our toes with a little ohmmeter theory. 
Remember how ohmmeters work? A battery inside the multi- 
meter is hooked up in series with the meter movement. Battery 
current pushes its way through the meter movement into an 
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NO -BUCK TESTER 

external circuit, and back to the battery. 
If we make it hard for current to flow 
by putting a resistance in series, the meter 
pointer won't swing as far along the dial. 
That's why you'll find highly accurate re- 
sistors in any multimeter -they limit meter 
pointer travel so that the pointer always 
comes to rest at a specific place on the 
dial. Short an ohmmeter's leads together, 
and that place. of course, will be zero ohms. 

When we connect our multimeter across 
an external resistance (with the multimeter 
in the ohms mode), the meter receives even 
less current than it did before; so there's 
less swing on the pointer's part. 

Testing Diodes. Our lives should only be 
so diode -simple. Diodes are the easiest to 
test, so we'll tackle them first. Like that 
famed airplane pilot, Wrong -Way Corrigan, 
diodes do their thing best in a single direc- 
tion. We rely on diodes to pass current ani- 
directionally. This unique ability forms the 
basis for our test. There are four states of 
being for any diode. They can he open, 
shorted, leaky, or OK. Before you start test- 
ing, it would he wise if you had a sheet of 
paper and pencil before you to jot down 
readings. 

Place positive multimeter probe on diode lead 
emerging from banded end. Attach negative 
probe to unbanded diode lead end. If diode's 
good, meter pointer will swing upscale. 

With the ohmmeter at Rxl. gently place 
the probes onto the diode leads. Record 
your reading -then swap probes and take a 
second resistance reading. After you take 
both readings we're ready to interpret what 
you've found. 

Let's assume your first diode under test 
checked out OK. How'd we know? If the 

dioie's healthy, one of your resistance re u1- 
ings will be much higher than the other. 
The actual resistance values aren't impor- 
tant; it's the ratio between readings that 
counts. Consider ten to one (10: I) a nor- 
mal resistance ratio for small -signal diodes. 
For instance, if one reading were 500 ohms, 
then the second reading should fall in the 
5000 -ohm range (or higher) if we're going 
to consider this diode OK. You'll find that 
power diodes yield slightly lower resistance 

Negative multimeter probe attaches to banded 
diode end with positive multimeter probe sit- 
ting on other diode end. Resistance ratio is 
prior reading divided by this reading. 

ratios. Generally, a five to one (5:1) ratio 
is considered normal because power diodes 
dcfn't have to be as efficient as small -signal 
units. 

Suppose your first and second readings 
were almost identical (but not zero ohms). 
You've got a leaky diode -and for all prac- 
tical purposes it's as useless as a donkey at 
a Republican convention. Shorted and open 

-14-- 

Here's what dead short looks like. Meter 
pointer rests at zero ohms with diode affixed 
to meter probes in either direction. Short can 
also show as low reading in either direction. 

ELEMENTARY ELECTRONICS 



diodes test exactly as you'd expect them to. 
The term shorted includes those diodes ex- 
hibiting very low resistance values in both 
directions (50 ohms one way and, say, 75 
ohms the other). An open diode wouldn't 
deflect the meter pointer when tested in 

either direction. 
Last, but not least, you'll want to know 

which end is cathode or anode on unmarked 
o diodes. Here's where you've got to know 

relative ohmmeter lead polarities. Take any 
known quality diode and connect the posi- 
tive ohmmeter lead to the cathode end. This 
end always has some kind of band, letter, or 
mark indicating cathode. Connect the nega- 
tive ohmmeter lead to the anode and take 
a resistance reading. 

-i4- 

If meter pointer doesn't budge from infinity, 
chances are you're looking at open diode. 
Confirm open condition by testing diode in 
both directions on Rx100 ohmmeter scale. 

Swap leads -the new reading (ohm -wise) 
should be lower! The reason's simple 
enough; when a diode anode is positive with 
respect to cathode, current flowing through 
the diode sees less resistance. Now you 
know that when the positive meter lead's 
connected to an anode end, resistance read- 
ings will he lower. That's how you'll be able 
to identify any unmarked diode! 

There's one more rule you should follow. 
While testing diodes or transistors, always 
stick to the same ohmmeter range, whether 
it's Rxl, Rx 10, or Rx 100. The Rxl range 
should give you sufficient meter pointer de- 
flection. If it doesn't, switch to a higher 
range. Switching ranges midstream invali- 
dates your readings for that particular semi- 
conductor under test, because you're intro- 

. ducing different currents into it. 
Testing Transistors. Just as there are 

thousands of personality types amongst 
members of the human family, transistor 
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types can be (and often are) categorized 
in terms of family behavior -and even sex! 
Look in any transistor catalog. You'll see 
that many consecutively numbered transis- 
tor types share like characteristics. And 
while a pnp transistor may not wear eye- 
lashes and makeup, it exhibits polarity char- 
acteristics equal to and opposite that of a 
like npn transistor. 

Let's start by examining a small -signal 
pnp unit first. The method for checking 
transistors with a VOM or VTVM is no dif- 
ferent than for checking a diode. Perform 
your tests with the ohmmeter on the Rx1 
scale. Connect your negative ohmmeter 
probe to the transistor base lead. Separately 
touching the collector and then emitter leads 
with the postive probe, first you'll detect a 
high -resistance and then a low -resistance 
reading. Reversing the procedure (with the 
positive probe on the base) will show up as 
low collector resistance reading and high 
emitter reading. 

By now you're wondering what all this 
resistance hokus -pokus has to do with tran- 
sistor testing. You've just killed two meas- 
urement birds with one stone. First, you 
found out if the transistor was leaky, 
shorted, or open between elements. This 
would become apparent as you made your 
resistance measurements. Next you either 
confirmed or discovered the transistor's sex, 
that is, whether it's pnp or npn. 

Suppose the base- emitter junction tests 
open. This situation is revealed as a very 
high resistance, whether the positive probe 
is connected to the base, or the other way 

OHMS 

n 

PNP 
TRANSISTOR 

Base -emitter resistance test for pnp junction 
transistor; npn transistors show similar result 
with ohmmeter probes reversed. Be sure you 
perform test with ohmmeter in Rxl mode. 

around. If the base- emitter junction tests 
shorted, you'll see that this condition shows 
up as a very low resistance, no matter which 
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way the ohmmeter probes are placed. Leaky 
transistors give you a real run for your 
measurement money. Indicating abnormal 
base -emitter resistance values, they won't 
test open or shorted -normal resistance 
characteristics for that particular transistor 
family under examination simply won't 
show. 

Finding out whether a transistor's pnp or 
npn merely amounts to noting lowest resis- 
tance values as you check base -emitter junc- 
tions. For pnp units, the lowest reading 
occurs when the positive probe's connected 

OHMS 
PNP 
TRANSISTOR 

With positive probe on emitter and negative 
probe attached to base, meter pointer should 
deflect upward toward low ohms reading. 
Be sure to switch probes around for npn unit. 

to the emitter, and the negative lead is 
hooked to the base. For npn transistors, it's 
just the opposite. That is, you'll bulls -eye 
when the ohmmeter positive lead is con- 
nected to the base and the negative lead 
goes to the emitter. 

Explaining the Unknown. Even if you 
didn't know that a pnp transistor was under 
test, you could still play the switch 'n swap 
ohmmeter lead game. Our procedure isn't 
more difficult -you'll simply need to pay 
more attention to your readings. First, 
mount a transistor to a surface that's easily 
written on -a piece of paper or cardboard 
will do. Label each transistor lead X, Y, 
and Z. 

Now pi6k a lead (say lead X), and attach 
the positive ohmmeter probe to it. Connect 
your negative probe to another transistor 
lead, say lead Y. Take a reading, writing 
the value recorded between the leads on the 
paper. Now reverse your ohmmeter probes. 
taking another set of readings between the 
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PNP 
TRANSISTOR 

Base -collector junction test reveals excessive 
leakage. With multimeter connected as shown, 
pointer should barely deflect. Transistor's 
power rating greatly influences leakage value. 

same two transistor leads. Again, write the 
value between the leads. 

Move your ohmmeter probes to a second 
pair of leads (Y and Z for instance). Re- 
peat the resistance recording operation. 
Eventually, you'll want a set of values be- 
tween all transistor leads. 

Let's interpret our readings. One set of 
resistance readings will be almost identical. 
You've found the emitter and collector - 
label one lead E and the other C (for the 
moment, it's entirely arbitrary which lead 
receives either letter). Since you've located 
both emitter and collector it stands to reason 
that hase is your only unmarked lead. Write 
B next to this lead. 

Assume, for the moment, that you've got 
an npn transistor labeled. If your base -emit- 
ter resistance reading was lower with the 

PNP 
TRANSISTOR 

Leakage reading is also affected by tempera- 
ture. Therefore, transistor should be at room 
temperature for leakage test; results'll be 
deceptive with unit connected as shown. 

positive ohmmeter probe connected to base 
(base -emitter junction test), and the base - 
collector reading was higher with the pcsi- 

(Continued on page 101) 
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the 

quit 
bP 

international 

By C.M. Stanbury II 

ALMOST FROM the moment that broad- 
casting began, man has dreamed of 

transmitting pictures, as well as his voice, 
to the distant corners of this planet. If short- 
wave sound broadcasting has revolutionized 
life in places like Africa, Latin America, 
and Southeast Asia, think what the sudden 
appearance of international television would 
do in North America, Europe. or the 
U.S.S.R. For the first time, the populace 
would be exposed to TV pictures which 
could not be controlled by the local power 
structure. 

Strange as it may seem, the first crude 
experimental TV stations came far closer 
to achieving international coverage than 
those much more sophisticated operations 
now so familiar to all of us. Radiovision, as 
it was called, originally appeared on the 
scene during the late 20s and operated in 

what was then known as the 140 -Meter 
band. Such frequencies (around 2100 kHz) 
can of course be received regularly at night 
up to a thousand miles away, and often 
even further. In addition, the modulation 
systems used would have worked equally 
well on shortwave frequencies which opened 
up a few years later. 

These systems included such devices as 
the Jenkins Televisor (which combined a 
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151 
neon lamp, scanning disc, and magnifying 
lens) and the Peck system, which replaced 
that lens with a series of mirrors. Needless 
to say, Jenkins and Peck produced nothing 
more than animated shadows on viewers' 
screens. With the advent of the cathode 
tube, however, many more elements and 
therefore much more detailed pictures could 
be transmitted and received. Catch was that 
this additional detail required substantially 
increased bandwidths than those occupied 
by the original Jenkins stations. 

Net result was that all TV was forced 
onto frequencies above 30 MHz (vhf and 
later uhf), which, for practical purposes, 
ended prospects of international reception. 
Reason is that vhf and ufh are not normally 
propagated around the curvature of the 
Earth by the ionosphere, though skip does 
occasionally produce distant reception be- 
low about 100 MHz. 

The Space Age. Just as the cathode tube 
and man's conquest of frequencies above 30 
MHz made possible high -quality TV pic- 
tures, so too will high -flying satellites even- 
tually bring about global video coverage. But 
none of the communications vehicles 
launched to date can serve this purpose. All 
lack power to reach the average viewer, 

(Continued on page 72) 
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You get mori 
for your money 
from NRI- 
America's oldest and largest Electronic, 
Radio-Television home -study school 
Compare. You'll find -as have so many 
thousands of others -NRI training can't 
be beat. From the delivery of your first les- 
sons in the remarkable, new Achievement 
Kit, to "bite size," easily -read texts and 
carefully designed training equipment ... 
NRI gives you more value. 

Available under 

NEW GI BILL 

Shown below is a dramatic, pictorial ex- 
ample of training materials in just one NRI 
Course. Everything you see below is in- 
cluded in low -cost NRI training. Other ma- 
jor NRI courses are equally complete. Text 
for text, kit for kit, dollar for dollar -your 
best home -study buy is NRI. 

If you served since 
January 31, 1955, or 
are in the service, 
check GI line in 
postage -free card. 
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GET A FASTER START WITH NRI'S 
NEW EXCLUSIVE ACHIEVEMENT KIT 

The day your enrollment is received your 
Achievement Kit will be on its way to you. It 

contains everything you need to make an easy, 

fast start in the Electronics training of your 
choice. This attractive, new starter kit is an 

outstanding, logical way to introduce you to 
home -study the way NRI teaches it ... backed 
by a dedicated staff and the personal attention 
you should expect of a home -study school. It 

is your first special training aid ... designed 
to make your adventure into Electronics ab- 

sorbing, meaningful. Your Achievement Kit 
contains your first group of lesson texts; rich 
vinyl desk folder to hold study material; the 
industry's most complete Radio -TV Electronics 
Dictionary; valuable reference texts; lesson 
answer sheets; envelopes; pencils, pen; engi- 
neer's ruler -even postage. No other 
school has anything like it. 

OVER 50 YEARS OF LEADERSHIP 

LEARNING BECOMES AN ABSORBING 

ADVENTURE WITH NRI TRAINING KITS 

What better way to learn than by doing? NRI 

pioneered and perfected the "home lab" tech- 
nique of learning at home in your spare time. 
You get your hands on actual parts and use 

them to build, experiment, explore, discover. 
Electronics come alive! NRI invites compari- 
son with training equipment offered by any 
other school. Begin NOW this exciting, practi- 
cal program. It's the best way to understand 
the skills of the finest technicians -and make 
their techniques your own. Whatever your rea- 

son for wanting to increase your knowledge of 
Electronics ... whatever your field of interest 
... whatever your education ... there's an NRI 
instruction plan for you, at low tuition rates to 
fit your budget. Get all the facts about NRI 
training plans, NRI training equipment. Fill in 

and mail the attached postage -free card today. 
NATIONAL RADIO INSTITUTE, Wash- 
ington, D.C. 20016. 

IN ELECTRONICS TRAINING 

This is an example of material included in just one NRI course. Other courses are equally com- 

plete. But NRI training is more than kits and "bite- size" texts. It's also personal services which 

have made NRI a 50 year leader in home -study. Mail postage -free card today. 
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which means that their signals must be re- 
ceived on giant dish -like antennas, tremen- 
dously amplified, and fed to the public via 
conventional facilities. 

In order for a satellite -based TV station 
to be truly an international broadcaster, it 
would have to carry a transmitter with at 
least 50 -kW output. But what 99.9% of the 
population doesn't realize is that since the 
U.S. and the U.S.S.R. can put payloads in 
excess of 100,000 lb into orbit, the Earth's 
first international TV station could now be 
launched any time someone wants to spend 
that kind of money. Only wrinkle is that a 
scant few hours of air time would cost 
millions of dollars. 

Putting the transmitter itself into orbit is 
the smallest part of the problem. There is 
already a 50 -kW rig available commercially 
which weighs a mere 6000 lb; the still more 
advanced portable units which both Wash- 
ington and Moscow are undoubtedly keep- 
ing under wraps must weigh much less and 
be even more compact. Toughening them 
for space travel and adding video tape and 
receiving facilities wouldn't create any sig- 
nificant weight problems, either. 

A power source is the limiting factor. 
Solar energy is presently impractical for this 
purpose. And even 90,000 lb of high -pow- 
ered fuel cells would keep a 50 -kW TV 
station on the air only a matter of hours. 

With that kind of time limitation, the only 
value such an international TV station could 
have would be shock. For example, just 
think what could happen on election day 
'72 if a powerful TV signal appeared over 

various American communities via a secret 
satellite in polar orbit, claiming to be from 
an alien space ship, and ordering Americans 
to vote for a certain candidate or face ex- 
termination! Sure, this sounds like science 
fiction. Just remember that unlike most sci- 
fi themes, it could happen. 

UHF DX. No matter how and when it 
comes, international TV will almost certainly 
use uhf, if for no other reason than the 
number of clear channels as compared to 
vhf. Obviously, the ultra -high frequency 
channels represent the TV DX of the future. 
All of which means that DXers should get 
in on the action now, especially with pros- 
pects for distant vhf reception being stran- 
gled a little more each day by QRM. 

Of course skip -type DX is completely ab- 
sent from the uhf scene. Therefore, anything 
you catch (before those satellites make their 
appearance) will be by the "trop" route - 
i.e., an unusual ratio between temperature/ 
pressure /water vapor at a certain height in 
the troposphere, resulting in the bending of 
radio waves around the curvature of the 
Earth. The absence of uhf skip is compen- 
sated for not only by the vastly increased 
number of QRM -free channels but also by 
the much greater variety of programs. 

The actual DX tuning technique is marked- 
ly different for uhf because, unlike vhf, most 
TV sets offer continuous coverage (like a 
radio) rather than a channel switch. To lo- 
cate uhf DX, first turn the main dial very 
slowly until black horizontal or diagonal 
lines appear. This .done, rotate the uhf fine 
tuning back and forth until (hopefully) a 
picture becomes visible. You might even say 
that uhf tuning techniques are very similar 
to those employed for shortwave dialing. 
Could this be an omen of things to come? 

uuunuuununuuumunuumunmunmmmuuunuumuumnmuuununuunnmuuuunmunununmaummmuuwaunununnaunmununumuuuuuununu 

It's SS for TV's HV 
REMEMBER when color TV set manufacturers 

were called on the carpet bj+ the Congress? 
Seems there was quite an uproar over excessive 
X -ray emission, giving new -set owners the jit- 
ters. Sylvania Electric Products took the bull by 
the horns. By developing a solid -state replace- 
ment for the high -voltage rectifier and shunt 
regulator sections found in these sets, they 
licked the radiation problem and made pre- 
cautionary shielding unnecessary. Sylvania says 
the solid -state replacement offers longer opera- 
ting life, increased reliability, and short- circuit 
protection. TV manufacturers semi -conductorize 
color -set circuits as it becomes feasible; the 
high -voltage section was a last holdout. 

.,.... - 4 ,;.:;; 
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RISE 
TIME 
SPECIAL 
by A.A. Mangieri 

TIME WAS when the words "square way 
1 generator" meant visions of pie -in -th 

sky -priced test gear. Those hobbyists adven 

turous enough to homebrew a square -wave 

found the conclusion to this undertaking i 

an aspirin bottle or a jug of somethin 
stronger. Order of The Ohm Devotees, has 

sle your minds no longer! For 25 bones an 

some build 'em patience, our Rise Tim 
Special will reward your urge to plot an 

compensate. 
Rise Time Special (RTS) really shines i 

the clean square -wave department; over i 

frequency range of roughly 1 Hz to 10 

kHz the instrument cranks out waveform 
totally devoid of overshoot, excessive ri 
time, ringing, or undershoot. 

Audio buffs are sure to take a specia 

shine to RTS. Your system's moment o 

truth has arrived. Plug RTS into your favor 

W 

ite amplifier; by hanging a scope across the 

amplifier load, you'll quickly judge amp be- 

havior as it is. The highest frequency passed 

through your amp without visible waveform 
rounding, times ten, clues you in on your 
amplifier's high- frequency response. 

The face of poor frequency response can 

wear six distinct masks. Note our drawings 
showing low- and high- frequency- deficient 
square waves. All amplifiers, regardless of 
advertiser claims, suffer in varying degrees 

particularly at the hands of low frequencies. 
Don't be too surprised when you see one of 
these patterns staring back as you make 
your frequency check rounds. Whether you 
want to check out a recently completed kit - 
built amplifier, or if you're the individualist 
who prefers to roll his own, RTS helps you 
to extract more hi from your fi. 

Any oscilloscope owner who doubts his 

Sweeten your 
test -gear cake 
with a 

square -wave 
frosting! 
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instrument waveform reproduction accu- 
racy's off has reached the end of his align- 
ment rainbow. RTS'll give your scope a real 
shot in the arm when you retrim the vertical 
amp and compensation capacitors. 

Super -complicated instructions aren't 
needed to operate our Special, either. There's 
a frequency and level pot, a multiplier and 
on/off switch. And last, but not least, RTS 
delivers 2 volts peak to peak at 200 ohms 

Generating pulses this way gives some 
built -in benefits. If the load draws power 
only half the time, then it follows that the 
battery is on half the time. Theoretically, 
this arrangement is 100% efficient. In prac- 
tice, the gadget that does the flip- flopping 
needs a few milliwatts to remain in the off 
state -indeed a small price to pay for Rise 
Time's performance. 

Think of this flip -flop action as a battery 
hooked up in series with a switch and con- 
nected to a load (see our drawing). You'll 
see that when the switch is open at time 1, 
voltage appearing across the load is at one 

IIIIIIIIIIi m mittilt11111111111111iiiiim111111111111111111111111111111111111111111111111111111111111111Mmilmili mmilmiim11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111MMIlern. 

F 

D 

Square -wave fed audio amplifier often 
produces output waveforms like these -A) 
drop in low- frequency gain, B) leading 
low -frequency phase shift, C) lagging low - 
frequency phase shift, D) accentuated low - 
frequency gain, E) drop in high- frequency 
gain, F) poor low -, high- frequency gain. 

aununuuuunuuuuuunwuimwnuuuuuuuuuumuuumumuuumuuwuamuunuauunuununuuunuuunauuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuunuuuunnuuuuum 

from universal binding posts labeled Output value. The value in this case is zero. Tog - 
and Gnd. Consider most of your test equip- gling the switch at time 2 (flipping it to the 
ment needs met if your scope can meet the closed position) puts a different voltage 
demands placed upon it by our RTS. across the load. Of course, this new voltage 

How It Works. Looking at the schematic is equal to the battery voltage. Another 
you'll see that there are three major circuit toggling operation at time 3 opens the switch 
sections. Unijunction transistor QI, con- 
nected as a relaxation oscillator, feeds saw - 
tooth- shaped pulses to buffer Q2. An npn 
silicon job, Q2 is direct -coupled to bi- stable 
flip -flop ICI. Each time ICI receives two 
pulses from Q2, one clean square wave 
emerges from it. Output travels to level pot 
R2, then on to output jacks JI and J2, 
which are connected to the intended load. 

At you may have already guessed, IC 1 

is responsible for those really clean square 
waves. Packed into its innards are a dozen 
transistors and a handful of resistors. When 
IC1 receives an input pulse (or toggles, in 
integrated- circuit lingo), it rapidly shifts 
from one voltage condition to another. The 
IC holds this new condition until another 
toggling pulse arrives at the input. Then the 
IC reverts to its original voltage state. Tech- 
nically, we've just described a bi- stable flip - 
flop -every output pulse is generated by 
two input pulses. 
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Simple load /battery /switch series setup 
can be considered square -wave generator. 
If switch contacts are clean, you'll see 
pseudo -square waves on your scope as you 
flip switch rapidly on, then off, again. 

BATTERY 
VOLTAGE 

VOLTAGE 
ACROSS 

LOAD 

tz t.3 
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R3 
r 3.6K 

-now the load voltage is equal to zero 
again. 

Economy of operation isn't RTS's only 
virtue. Most square -wave generators work 
by clipping a sine wave. This brute -force 
method employs driving an ordinary ampli- 
fier until it saturates (there's no further in- 
crease in output with an increase in input 
voltage). Electrically pounding away at an 
amplifier is an easy way of generating square 
waves- that's why you find this circuit ar- 
rangement appearing in the cheapest test 
equipment. 

Back -to -back diode clipper /DC source 

circuits also proauce square waves wneu 
fed with sine waves. But if the DC source 
has even a trace of ripple in its output, your 
square wave will look like a Turkish belly 
dancer grinding across the scope screen! In- 
tegrated circuit technology allows RTS to 
neatly step around both compromising con- 
figurations. 

Sawtooth Oscillator. Congratulate your- 
self -the stickiest part of the circuit theory 
is now under the belt. We'll finish circuit 
discussion with a brief description of the 
sawtooth generator, Ql, and buffer Q2. A 

unijunction transistor, Q1 is hooked up as 
IIIIIIIIIII,III,IIIIIIIIIII,III,IIIIIIIIIIIIIIIIIIII,Illlllll,llllili, .,i1lllllllllllllllllll111IIIIl,III,IIII1111111111III,11111111,1111111111111t11,111111111111111111111IIIIIIIII,I,III,IIIIII IIIIIIIIIIIIII IIIIIIIIIIII,IIIIIL' 

FRE- 
QUENCY 

R7 
6.6f1 

HEP310 
RI 

'R4 
.IK 

C6 

R5 
5.6K 

IOOK 

Cl) 

uF 

bl 
MULTIPLIER 

SI (100) (1000) 
(l0)Ó P 9 

1CI +1C2 
+ C3 

+1C4 
+CS T 7uF T47uF TOUFT7UFTF 

R6 
5.6 K 

HEPS5 

HEP55 

KEY -- 

(BOTTOM VIEW) 
PIN I. EMITTER 

2. BASE 
3. COLLECTOR 

II 
12 10 

MC723P Re S2 
2 22oí) 

3 ON/ 
OFF 

PIN I. BASE I 

2. EMITTER 

LEVEL 

'OUTPUT 
JI oJ2 

R2 + BI + 82 
I T 45V 9v 

CASE 
/77 *; 

HEP310 3. BASE 2 Note from schematic that instrument 
14_ _ _ _ _ _ _ case is connected to negative battery bus. 

MC723P 
Optional output coupling capacitor can be 

placed between J2 and R2's center lug. 

PARTS LIST FOR RISE TIME SPECIAL 
B1 -4.5 -V battery (3 "D" cells, Burgess R4 -1000 -ohm, '/, -watt, 10% carbon 

230 or equiv.) resistor 
62 -9 -V transistor battery (Burgess 2U6 R5, R6 -5600 -ohm, 1/2 -watt, 10% 

or equiv.) bon resistor 
C1- 4.7 -uF, 10 -V tantalum capacitor R7 -6 -8 -ohm, 1/2 -watt, 10% carbon re- 

(Mallory TAC 475K010P02 or equiv.) sistor 
C2- 0.47 -uF, 200 -V, 10% capacitor R8- 220 -ohm, 1/2 -watt, 10% carbon re- 

C3- .047 -uF, 200 -V, 10% capacitor sistor 
C4- .0047 -uF, 100 -V, 10% capacitor S1 -1 -pole, 5- position switch (Mallory 
C5- 390 -pF, 1000 -WVDC, 10% capacitor 3215J) 
C6- 0.1 -uF, 400 -V, 20% capacitor S2 -Dpst toggle switch (Arrow -Hart 
ICI-J -K flip -flop integrated circuit (Mo- 20902CX) 

torola MC723P) Misc.- Battery holders, 4 x 5 x 6 cabinet 
Q1- Silicon unijunction transistor (Mo- (Bud AU- 1029 -HG), 14 -pin IC socket 

torola HEP 310) (Allied 47D5701), knobs, Vector 32A- 

Q2- Silicon transistor, npn (Motorola A18 pre -punched terminal board, Vec- 

HEP 55) tor T 9.4 push -in terminals, hardware, 
R1- 100,000 -ohm linear carbon potenti- clear lacquer spray, dry transfer letter - 

ometer (Mallory U41) ing, etc. 
R2 -1000 -ohm linear carbon potentiom- °A() semiconductors available from Al- 

eter (Mallory U4) lied Radio Corp., 100 N. Western Ave., 
R3- 3600 -ohm, 1/2 -watt, 10% carbon Chicago, III. 60680. Order MC723P as 

resistor 50D26MC723PM0T. 

(TOP VIEW) 

ca r- 
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a relaxation oscillator. As the switch -selected 
capacitor (C1 through C5) is charged 
through resistor R3 and pot R1, Q l's emit- 
ter voltage rises toward the 9 -volt supply, B2. 

When sufficient voltage reaches the emit- 
ter, it becomes forward biased. Emitter/ base 
1 resistance falls sharply, allowing the ca- 
pacitor to discharge through the emitter/ 
base 1 junction to ground. The emitter volt- 
age continues to drop to its original voltage 
level, and the entire operation starts all over 
again. 

Transistor Q1's sawtooth output is tapped 
off R4 via C6 and fed to buffer Q2. Note 
that Q2 is direct- coupled to the IC; this en- 
sures positive IC toggling on the lowest fre- 
quency range. 

Construction Procedures. You've got lots 
of leeway with circuit layout; point -to -point 
wiring is the most important rule here. Be- 
gin construction by cutting out a piece of 
21/2x 5 -in. pre -punched terminal board, and 
drilling a couple of mounting holes at the 

Follow author's pert -board parts layout. 
Though it's hidden from view, pot R1 
(Frequency) is mounted on instrument front 
panel. Also note author's S2 is DPDT job. 

corners. After inserting the push -in termi- 
nals, concentrate your efforts on the plus 
and minus 9 -volt busses. Figure out which 
components directly connecting to these 
busses go where and solder them first. 

Now steer your peepers towards capaci- 
tor Cl. Though it's rated in uF, don't buy 
an electrolytic. You'll need the tantalum job 
called out in the Parts List. It has the tighter 
tolerance (10 %) needed to maintain ca- 
pacitor ratios. 
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Positioning and soldering IC and transis- 
tors on the board is your next job. Exercise 
caution when soldering these heat -sensitive 
devices home. Even if you do follow the 
industry-wide precaution of grasping the 
semiconductor leads with a pair of pliers 
while soldering them, it would be a good 
idea to wrap an alcohol- soaked cotton wad 

BI 

Rear instrument panel holds both batteries 
BI, B2. BI consists of three D -size cells 
connected in series. Remember to connect 
both Bi, B2 negative leads to minus bus. 

around the transistors as you apply heat to 
their leads. No special precautions are 
needed when soldering the IC socket to the 
push -in terminals. 

Tackling the front panel next, drill 5/ 6 -in. 
holes for jacks J1 and J2, touching up the 
holes with a round file. Next, drill holes for 
R1, R2, Si, and S2. 

Spare parts box depletion is a perfectly 
acceptable way to scrounge up these various 
control elements. For instance, you can get 
away without a separate S2 if you can dig 
up an old 3 -pole, 6- position rotary switch. 
Two of the poles are substituted for each 
half of S2 while the third pole retains its 
original capacitor selector function. 

Another acceptable switch alternate sub- 
stitutes a 1000 -ohm IRC Q Control pot 
(Q11 -108) for the Mallory U4 called for 
in the Parts List. Attach an IRC Q Control 
dpst switch (IRC #76 -2) to the rear of the 
pot and, presto, another good idea invades 
your workbench! These substitutes are men- 
tioned because some members of the Order 
are too lazy to drill and properly dress a 
third hole for S2. 

Take a breather. Check your efforts for 
the usual bugaboo- boos -cold solder joints, 

(Continued on page 98) 
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MURPHY'S 
LAIN 

e/e bares the mysteries of that indis- 
pensable but untaught maxim governing 

the behavior of practically everything 

by Gene M. Presson 

IN TODAY'S institutes of higher education, 
students learn Ohm's Law, Kirchhoff's 

Law, and other engineering and technical 
necessities. However, a more basic and in- 

finitely more important law is never men- 
tioned. Everyone at one time or another en- 
counters Murphy's Law or one of its corol- 
laries. Often these encounters are quite 
shocking and leave the victim bewildered. 
The purpose of this article is to prepare the 
younger readers for future encounters and 
to show them that they will not be alone. 

J. Edsel Murphy and his contributions 
have never been fully appreciated. A victim 
of his own Law, Murphy was destined for 
a place in the engineering Hall of Fame 
when something went wrong. The mere dis- 

covery of the Law which bears his name was 
not his most important contribution, but 
more important was its impact and universal 
application. The Law itself, though basical- 
ly simple, has formed a foundation on which 

future generations will build. It has been re- 

ported that Murphy's Law, in all its sim- 
plicity, first came to him when his bride -to- 
be informed him of the forthcoming birth of 
an heir to the family estate. 

Murphy's Law, as first recorded, states 
"If anything can go wrong, it will." Ex- 
pressed in more exact mathematical form 
this would be: 1 + I 96 2 
where 3S is the mathematical symbol for 
hardly ever is. 

JULY -AUGUST, 1970 

d 
First known expansion of Murphy's Law 

occurred when H. Snizel stated, "If anything 
can go wrong, it will- during the demon- 
stration." 

The following examples, collected through 
personal experience and conversations with 
various associates, are presented with a two. 
fold purpose: first, to show the wide -ranging 
nature of Murphy's work, and second, tc 

provide the reader with a greater apprecia. 
tion of Edsel Murphy, his Law, and ita 

importance. 
In the Area of Mathematics 

1. All constants are variables. 
2. Any error that can creep in, will. 
3. A decimal will always be misplaced. 
4. In any miscalculation, if more than 

one person is involved, the fault will 
never be placed. 

5. In a complex calculation, one factor 
from the denominator will always 
move into the numerator. 

6. Any error that does occur will be in 
the direction that will cause the great- 
est error. 

7. In any set of calculations, the figure 
that is most obviously correct will be 
wrong. 

General Engineering Principles 
1. An important instruction manual e 

operating manual will have been lo; 
or misplaced. 

2. Original drawings will be destroyed b 
the copying machine. 

r 

Y 

77 



78 

k® MURPHY'S LAW 

3. Dimensions will always be expressed 
in the least usable terms. For example, 
furlongs per fortnight would denote 
velocity. 

4. All warranty and guarantee statements 
become void upon payment of invoice. 

5. The less important a change of design 
appears, the more its influence will be 
felt. 

6. The closer a system is to completion, 
the greater the necessity of making a 
major change. 

Specifications and Dollars 
1. Cost of equipment will exceed any 

given estimate by a factor of 2.8, or 
more. 

2. Budgets and labor timetables, which 
have been set as the result of practical 
experience, will be exceeded. 

3. Manufacturers' specification sheets 
will be incorrect by a factor of 0.6 or 
2.5, depending upon which multiplier 
gives the most optimistic value. 

4. Salesmen's claims on estimated costs 
will be incorrect by factors of 0.1 or 
10.0. 

5. Specified environmental conditions 
will always be exceeded. 

6. In any instrument which is character- 
ized by a number of plus -or -minus 
errors, the total error will be the sum 
of all errors adding in the same direc- 
tion- cancellation of errors does not 
occur. 

In the 
1. 

Shop 
A dropped tool will land where it 
will do the most damage. 
(This is sometimes known as the 
Law of Selective Gravitation.) 

Z. After an instrument has been fully 
assembled, extra components will be 
found on the bench. 

3. If a particular resistance is needed, 
that value will not be available. In 
addition, it cannot be developed with 
any parallel or series combination of 
available resistors. 

4. Identical units, which have been 
tested under identical conditions, 
will not be identical in actual use. 

5. The more delicate the component, 
the greater the probability that it will 
be dropped. 

6. Interchangeable parts won't. 
7. That which should amplify will oscil- 

late, and that which should oscillate 
will only amplify. 

8. A fail -safe circuit will destroy others. 
9. A pnp transistor will be npn. 

10. Any transistor which is protected 
by a fast -acting fuse will protect the 
fuse by blowing first. 

11. After the last of 35 mounting screws 
has been removed from an access 
cover, it will be discovered that the 
wrong cover has been removed. 

12. After an access cover has been se- 
cured by the last of 35 holddown 
screws, it will be discovered that the 
gasket has been left out. 

13. Any wire which has been cut to pre - 
measured length will be too short. 

14. The possibility that a dimension will 
be omitted from a drawing is direct- 
ly proportional to its importance. 

15. If N components are needed for a 
project, there will be N -1 units in 
stock. 

16. A failure will not appear until a unit 
passes final inspection. 

17. The probability of failure of a com- 
ponent or assembly is inversely pro- 
portional to its ease of repair or re- 
placement. 

18. Any device randomly selected from 
a group having 99% reliability will 
be a member of the 1% group. 

19. Any carton thrown away before as- 
sembly is guaranteed to contain at 
least two essential parts. 

Additional examples were to be included 
with the preceding list, but in accordance 
with Murphy's Law, the notes and refer- 
ences have been misplaced. These will in- 
variably be found after the article has gone 
to press. 
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by Joseph J. Carr K4IPV 

TEENY 
GENII 

Won't let you forget to turn off 
the lights or ignition -saves 
your battery. 

Do you curse every time the battery 
in your car runs down because 

the stupid dolt who was driving (most 
probably that's you) forgot to turn 
off the lights before dashing for the 
train early in the morning? Not ev- 
eryone is fortunate enough to have a 
fairy godmother who turns 'em off 
for you when this happens. 

But, you can overcome by building 
our Teeny Genii. Once it's installed, 
every time you open the car door in 
preparation for your dash to the sta- 
tion, a buzzer soLnds if you forget to 
tux n off the lights, be they parking or 
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headlights. Or, you may leave the key in 
the ignition switch and the switch turned 
on in your rush to reach the platform. 
Makes no difference -Teeny Genii will 
warn you of that, too. 

Best of all, you don't have to deplete the 
bank account or go into hock to buy a new 
car that's factory- equipped with such a de- 
vice. For just a few dollars and about one 
evening's time you can build Teeny Genii 
and have it ready to install in your vintage 
model. 

How Genii Functions. Since the majority 
of cars now have the negative side of the 
battery grounded, Teeny Genii has been de- 

signed for this kind of a car battery polarity. 
Unijunction transistor (UJT) Q1 is a re- 
laxation oscillator pulse generator. Its oper- 
ating frequency is determined by the time 
constant of the RC (resistor- capacitor) net- 
work C1 /R3. Resistor R1 charges capacitor 
Cl until there is sufficient voltage to break 
down the emitter -base 1, base 2 junction of 
Q1. When this occurs Q1 conducts heavily, 
discharging capacitor Cl, at which time the 
charge cycle starts all over again. Thus an 
output pulse is produced every time the 
charge on CI reaches the breakdown voltage 
of the UJT. The RC combination we used 
produces pulses at a 1 -kHz rate, approxi- 
mately. 

These pulses are coupled to the gate of 
the silicon -controlled rectifier (SCR1) via 
capacitor C2. SCR1 turns on whenever a 

I III 

DI TBI 

#1 B #2 -TO BUZZER OR 

AUDIBLE ALARM 
INDICATOR 

3 - TO PARKING LIGHTS 
CONTACT ON 

IGNITION SWITCH 

#4- TO ACCESSORY 

CONTACT ON 
IGNITION SWITCH 

(SEE TEXT) 

PARTS LIST FOR TEENY GENII 

Cl 0.05 -uF, 75 -V ceramic disc capacitor 
(Lafayette 33E69071 or equiv.) 

C2 0.002 -uF, 75 -V ceramic disc capaci- 
tor (Lafayette 33E69030 or equiv.) 

D1, D2 1A, 50 -PIV silicon diode, Motor- 
ola HEP 154 (Lafayette 19E54379 or 
equiv.) 

11 Indicator lamp and holder (Lafayette 
32E66160 for lamp, 99E63414 for 
holder, or equiv.) 

J1 Shielded phono jack, RCA type (La- 
fayette 99E62341 or equiv.) 

R1 120 -ohm, 1/2 -watt resistor 
R2 3900 -ohm, 1/, -watt resistor 
R3 22,000 -ohm, 1/2 -watt resistor 
SCR1 1 -A, 500 -PIV silicon controlled rec- 

tifier, Motorola MCR 1906 -2 
TB1 4 -point barrier strip (Lafayette 

33E86042 or equiv.) 
UJT Silicon unijunction transistor, Mo- 

torola HEP 310 
1 4 x 21/8 x 15/8 -in. minibox (Lafayette 

12E83696 or equiv.) 
Misc. Bolts, nuts, spacers, wire, solder, 

21/2 x 1 3/16-in. circuit board (copper 
clad one side only to make printed cir- 
cuit card, if hard wired use perfboard), 
push -in pins, solder lugs, etc. 

Note: For instructions on making printed 
circuit card see Touchdown Twin 
Hailer in September /October 1969 is- 
sue of ELEMENTARY ELECTRONICS. 
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If you want to make a profes- 
sional looking job of it here's 
a full -sized printed -circuit 
board layout. Place a piece of 
carbon paper between copper 
laminated plastic board and 
this pattern to trace circuit 
for etching. Parts List has 
reference data on where to find 
etching instructions. You can, 
of course, use pert board and 
hard wire between components 
if etching isn't your thing. 

I-3/Ifi 

2 -1/211 
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pulse is applied to the gate, and remains on 
until the flow of current across the cathode/ 
anode junction is interrupted. 

Diodes D1 and D2 isolate the headlight 
and ignition switch auxiliary circuits, either 
one of which can trigger the audible alarm. 
Whenever the door opens, the dome or 
other interior light circuit is energized and 
Teeny Genii is triggered, should either park- 
ing lights or headlamps or the ignition be 
left turned on. 

The door light switch that turns on the 
dome and /or other interior lights by ground- 
ing their return side, activates Teeny Genii 
by grounding it. This switch, located in the 
front pillar of the door frame along side the 
driver's seat, is normally open when the door 
is closed and normally closed when the car 
door is opened. Thus when . the car door is 

closed the ground return side of the interior 
lamps is not connected to ground, the 
lamps are not lit, and so, no current flows in 
the line. 

How Teeny Genii's innards are oriented to 
conserve space. Separate buzzer helps in 
locating both under crowded dashboard. 

JULY- AUGUST, 1970 

On most cars the ignition switch ener- 
gizes accessories (e.g. heater, defroster, ra- 
dio, air conditioner) whenever it is turned 
on to keep the engine running. It will also 
turn on these accessories with the engine 
turned off when the switch is turned to the 
accessory position. 

The door switch is connected to Teeny 
Genii by a single conductor via the RCA 
type phono jack J1 and plug Pl. Parking 
lights and accessory ignition switch leads 
are connected to it via TB1. Teeny Genii 
won't draw any current from the car battery 
unless it's triggered by the opening of the 
driver's door, provided he has left the lights 
turned on or has left the ignition switch 
turned on. 

Be a Genii Maker. We mounted Teeny 
Genii in a 4 x 2' /e x 15/8-in. minibox. This 
gives you plenty of room to hook up all of 
the components and the printed circuit 
board mounted within the minibox. This is 

a very stable unit and therefore, except for 
good wiring practices, it can take any form 
you find most suitable to fit your car. For 
those who can accommodate the size box 
we used, we've included detailed photos and 
a printed circuit board layout. You may 
prefer using a small plastic box instead of 
the minibox -in which event you're on your 
own for a layout. If you should decide on 
using a plastic box, be sure the common 
ground of the circuit is connected to the 
car frame. 

We used an ordinary door buzzer designed 
for 6 -volt operation. Since the car battery 
has 12 -volt output, some protection against 
overheating the buzzer coil is required, be- 
cause of the excess voltage. We used a 6 -volt 
lamp in series with the buzzer, which serves 
a dual function. In addition to dropping the 
battery voltage, the lamp will light when - 

(Continued on page 98) 
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TIPlil 
INV 

Didja ever see a suit- 
case walking? "Well 

did!" confessed a 
passerby as Louis 

Montilla's electronically 
controlled suitcase 

strolled by under the 
expert guidance 

of Miss C. C. Ruku. 
A TV comedienne, C. C. 
actually demonstrated 

the suitcase of the 
future. Battery - 

powered and r -dio- 
controlled, Mr. 

Montilla'i hiking 
suitcase weighs about 
15 lb prior to packing 

and is expected 
to sell for perhaps 25% 
less than its non -hiking 

counterpart. Word is that 
it'll be replacing Red- 

caps, who seem to have 
gone the way of all 

hens' teeth, anyhoo. 
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all NEW 
BASIC COURSE Ìn 

ELECTRICIII & 

ELECTRONICS 

tXJ 
PART 5 

UNDERSTANDING 

ALTERNATING 

CURRENTS 

hat You Will Learn: In this unit you will learn 
how Alternating Current is generated. When you 
have finished you will also be able to recognize and 
describe different types of Alternating Current (AC) 
waveforms. A good understanding of the material 
in this installment prepares you for elementary AC 

circuit analysis and computation. 

ALTERNATING CURRENT SOURCES 

How does alternating current differ from direct 
current? The electrons in direct current always flow 
in the same direction. Electrons in an alternating cur- 
rent reverse directions at periodic intervals. The AC 
brought into your home is generated in a power 

* This series is based on Basic Electricity/Electron- 
ics, Vol. 2, published by Howard W. Sams & Co., Inc. 
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1 0 Basic Course 

plant where it's produced in very large quantities. The characteristic of AC to change 
direction enables us to easily increase or decrease the value of an AC voltage by passing 
it through a transformer. 

For example, when it's necessary to transmit electricity over great distances (from the 
power plant to a city miles away), the power -plant voltage is increased by transformers 
to a very high value (such as 69,000 volts) and sent through relatively small diameter 
transmission lines. If the AC were sent at the power -plant voltage, the diameter of each 

Direct Current vs. Alternating Current Flow 

ELECTRONS ALWAYS FLOW 

IN THE SAME DIRECTION 

IN A DC CIRCUIT 

ELECTRONS REVERSE 
DIRECTION REGULARLY 

IN AN AC CIRCUIT 

transmission line would have to be much larger. Transmitting generated AC at a lower 
voltage means a higher current will have to flow in the wires. Thus, larger diameter (and 
more expensive) lines from the power plant to the user would be required. The AC is 
reduced by transformers at the city end of the transmission line, and then still further 
reduced to 240 or 120 volts by another transformer near the home or factory. 

Another source of AC is the oscillator. Designed mainly for professional application 
in a laboratory or shop, oscillators primarily serve as highly accurate signal sources in 
electronic equipment. 

AC can be Transmitted Long Distances at Low Cost 

STEP -DOWN 
TRANSFORMER 

POWER 
PLANT 

HIGH-VOLTAGE 
STEP -UP LINE 
TRANSFORMER 

STEP -DOWN 
TRANSFORMER 

HOME 

I 
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ALTERNATING CURRENT APPLICATIONS 
Large amounts of alternating current are used in homes for illumination, heating, 

cooking, and the operation of appliances. In industry, alternating current is used to oper- 
ate motors and for many other applications. 

Q1. The electricity used in homes is produced by generators in power 
plants. Power plants are one important of AC. 

Q2. Name the most common kind of current used for lighting. 

Q3. It is difficult and expensive to transmit DC current over long distances, 
or to raise or lower DC voltage. State two advantages of alternating 
current. 

Your Answers Should Be: 
AI. The electricity used in homes is produced by generators in power plant -. 

Power plants are one important source of AC. 
A2. The most common kind of current used for lighting is AC. 
A3. Two advantages of alternating current are: It is less expensive and 

easier to transmit over long distances. 

WAVEFORMS 
Waveforms are pictures showing how currents and voltages change over a period of 

time. The value of voltage or current is usually represented in the vertical direction, 
while time is represented in the horizontal direction. If the observed waveform passes 

DC Waveforms are Usually Straight Lines 

TIME 

through the horizontal (or "time ") axis, and exhibits a mirror -image symmetry on both 
sides of this axis, then we're looking at an AC waveform. DC waveforms, on the other 
hand, appear only on one side of the time axis. For example, the illustration above shows 
that most DC waveforms are straight lines. 

Pulsating DC voltages may have various shapes, but the two most common types are 
shown at the top of page 90. (Continued on page 90) 
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8 New Action - Packed Kits From Heath - 

a 
Heathkit GD-101 

$4995 

- 1- 

. .: t 

Heathkit GD-57 

$12995e 

Servos 

Receiver 

Heathkit Siren & Speaker 

$9995' 

Amplifier 
& Controls 

Exterior Horn Concealed Horn 

Heathkit MI-29 

8495 

86 

II 

NEW Heathkit "Spectre" lib Scale R/C Car 

Join The Most Exciting New Hobby In America... 
building and racing radio -controlled Grand Prix cars up to scale speeds of 
200 mph. The Heathkit "Spectre" R/C car reaches that speed and has already 
proven itself a winner. And no wonder; its design is unique. It has a chrome 
plated steel chassis, adjustable caster and toe -in, specially formulated rubber 
tires that lock onto the cast nylon wheels, independent front suspension for 
excellent cornering and a 5.5:I gear ratio for maximum torque at all speeds. 
The snap on, '/ scale car body (length: 19'/,1 is of high impact plastic - 
almost indcstructable. Suspension is by real coil springs. The radio equipment 
compartment is dirt and oil proof. The Hcathkit "Spectre" is the only com- 
plete car kit available. You get the body, chassis, wheels & tires, 4 oz. fuel 
tank & tubing, equipment case & protective foam, centrifugal clutch & gears, 
axles, servo linkages & mounting tape, all hardware, decals, numbers and a 

comprehensive manual. The "Spectre" accepts any .15 to .23 cubic inch R/C 
engine and any proportional R!C electronics system. It requires only two 
servos to operate the steering, brake and throttle. Get in on all the thrills of 
R/C car racing at the lowest possible price .:. order a Heathkit "Spectre ". 

Kit GD -101, R/C car only, 81bs $49.95' 
Assembled GDA- 101 -1, Veto .19 R/C engine, 1 lb $19.95' 

NEW Heathkit 3- Channel Digital Proportional R/C System 

For Planes, Gliders, Cars And Boats 
Ideal for use with the new Heathkit "Spectre" R/C car to give you total con- 
trol ... case of handling. Here's what the Heathkit GD -57 R/C system in- 
cludes: Transmitter with assembled, factory aligned RF circuitry; new 2 oz. 
miniature receiver that needs no IF alignment, in a tough nylon case; you 
also get two servos; all plugs; connectors; cables; charging cord; new flat - 
pack rechargeable nickel- cadmium transmitter and receiver batteries ... and 
a special soldering iron. You can have your choice of five operating frequencies 
in each of three bands ... 27, 53 or 72 MHz. This is the most value ever offered 
in a 3- channel rig. 

Kit GD -57, transmitter, receiver, 2 servos, batteries, charging cord, 
switches and soldering iron, (specify freq. desired), 11 lbs $129.95' 
Kit GDA -57 -I, transmitter, battery, charging cord, (specify freq 
desired), 5 lbs $54.95' 
Kit GDA -57 -2, receiver only. (specify freq.), 1 lb $34.95' 

NEW Heathkit Siren /PA 
For Licensed Emergency Vehicle Only 

Hey Chief! Save up to 607; on a new electronic siren /PA system by ordering 
the low cost Heathkit GD -I8. The siren gives both "wail" and "yelp" warn- 
ings at 55 watts output power, and you can adjust the pitch. As a public address 

it will amplify your voice with a full 20 watts of power, and it's practically 
immune to acoustical feedback. (Either PA or siren can be interrupted to 

the other.) Incoming radio calls can be channeled through the GD -IS so you 
can hear them when away from your vehicle. Use it on any 12 -volt auto elec- 

trical system with either positive or negative frame ground. It will operate 
from -20° to 150' F conditions. Control panel is lighted. Comes with gimbal 
bracket mounting. Take your choice of speakers ... concealed or exposed. 

Kit GD -18, Siren /PA Amplifier, 7 lbs $54.95' 
Assembled GDA-18-1, Exterior Horn, 9 lbs $49.95' 
Assembled GDA -18 -2, Concealed Horn, 4% x 4% x 13 ", 9 lbs $49.95' 
System GD -18A, (includes GD -18 plus exterior horn), 16 lbs $99.95' 
System GD -18B, (includes GD -18 plus concealed horn), 16lbs $99.95' 

NEW Heathkit Solid -State Portable Fish Spotter 

Costs half as much as comparable performers. Probes to 200 ft. Doubles as 

depth sounder. Transducer mounts anywhere on suction cup bracket. Ad- 
justable Sensitivity Control. Exclusive Noise -Rejection Control stops ignition 
noise. Runs for 80 hrs. on two 6 VDC lantern batteries (not included). Manual 
explains typical dial readings. Get set for next season; order your Heathkit 
MI -29 today. 

Kit MI -29, 9 lbs $84.95' 
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NEW Heathkit 5 -Band SSB Amateur Transceiver 
The new Heathkit SB -102 ... proud successor to the famous "100" & "101 ". 
You can expect top performance and value from this rig ... and you get it. 
An all solid -state Linear Master Oscillator delivers faster warmup, greater 
stability and better tracking ... new receiver circuitry gives better than 0.35 
uV sensitivity for real performance under bad band conditions. Plus all the 

features that made the SB -101 the world's most famous, most popular trans- 
ceiver.... 180 watts PEP SSB input ... 170 watts CW input ... 80 through 
10 meter coverage . . USB, LSB or CW modes ... built -in VOX or PTT 
operation ... built -in CW sidetone ... built -in 100 kHz crystal calibrator ... 
Triple Action Level Control for reduced clipping & distortion fast, easy t bandswitching and tune-up ... rugged, inexpensive 6146 finals ... separate 
headphone level control & front panel jack ... simple assembly with circuit 
board -wiring harness construction ... sharp Heathkit SB- Series styling plus 
many more features. Order yours nose. 

Kit SB- 102, 23 lbs $380.00' 
Kit SBA -100 -1. mobile mt., 6 lbs $14.95 

NEW Heathkit 60 -Watt AM -FM -FM Stereo Receiver 
Superb stereo performance at budget pris,. that's the new Heathkit AR -10. 

A giant. electronically regulated power supply provides 60 watts IHF music 
power (ideal for all modular and high efficiency speaker systems) ... fre- 
quency response is -1 dB from 6 Hz to 35.000 Hz ... and Harmonic & IM 
distortion are less than 0.25% at any output. This advanced performance 
assures you of crisp, clean highs without ringing or breakup ... solid, clean - 

cut lows without distortion - just pure, uncolored sound reproduction at all 
frequencies and power levels. The FM Stereo circuitry is unequalled by any 
receiver in this price class ... a factory assembled & aligned FET FM tuners 
... superior overload characteristics & 2.0 uV sensitivity ... a factory as- 

sembled & aligned FM IF circuit board with 4 IC's for superior AM rejection. 
hard limiting, greater stability and 35 dB selectivity ...a precision ball -tearing 
inertia 0 ywheel for smooth, precise tuning . two front panel tuning meters 

for exact station ;election. Other features include modular snap -out circuit 
hoards, built -ni self -servicing capability. hrb AM reception and much uune. 
Make the AH -IS the heart of your stereo system now. 
Kit AR -19, 25 lbs $225.00 
Assembled AE -19. oiled pecan cabinet, 10 lbs $19.95' 

Heathkit Solid -State Metal Locator 
Here's versant'-, professional performance in a metal locator at lowest cost. 
The all solid -.came 01)-48 uses a unique induction balance detection system 
that doesn't produce a tone until metal enters the search field ... eliminates 
having to listen for a change in tone. The built -in Sensitivity control allow: 
adjustment to detect varying size objects down to 6 feet. A built -in sp_akcr 
audibly signals presence of metal .,. for higher sensitivity use the actin ate 

front -panel meter. And the front -panel headphone jack lets you use IicaJ- 
pli is to screen out annoying background noise. Look no further for an 

excellent metal locator ... order the GD -48 now. 
Kit GO -48, 4 lbs $59.95' 
GOA -48 -1, 9 V battery. 1 lb $1.30 

Heathkit SB-102 

5380°° 

Heathkit AR-19 

$225000 

Heathkit GO -48 
s5Á95 

Heathkit Screw -Drive Radio- Controlled 

Garage Door Opener Now Costs Less 

Like having a personal doorman. The powerful yet gentle 

screw -drive door mechanism gives you ease & conven- 
ience you want with the reliability & safety you need. 

Just a touch of a button and the factory assembled & 

aligned UHF electronics open your garage door from up 

to ISO ft. away and turns on a light too. Once inside, another push of the button closes the door 

safely behind you, yet the light remains on long enough for you to enter your ho ne. Fast, etU 

one -night assembly ... all wires pre -cut with connectors installed ... no soldering. Fits any 7'L' 
overhead, jamb or pivot single or double sire residential doors. Automatic instant reverse feature 

prevents injury to kids, pets, etc. Send for yours now. 

GO -209A, mechanism, receiver & transmitter, 66 lbs $139.95 
GO -2096, mechanism, receiver & 2 transmitters, 66 lbs. $149.95' 

NEW 
FREE 1910 CATALOG! 
Now with more kill more color. 
Fully describes these along with 
over 300 kits for stereo/hi-h. 
color TV. electronic organs, go 
tar amplifiers, amateur radio. 
marine. educetiaal. CB, home 
I hobby. Mail coupon or writs 
Heath Company, Benton Harbor, 
Michigan 49012 
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HEATH COMPANY. Omit 11114 

Benton Harbor. Michigan 19072 

p Enclosed is t D'ac sh coping 

Please send model (s) 
Please send FREE Neathkn Catalog 

New Lower Price 
Kit GD -209A 

513995' 

S0tmtrptr Company 

..I P.-S,,- -I . "3'1 Application. 

Name 

Address 

City State zip 

MUl order prices, L011. factory. Prices & specNasHOns subitO to charge without notae. CL -38b 
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Basic Course 

DC Waveform Shapes 

nn 
TIME TIME 

J 
By far the most common AC waveform is the sine wave. In fact, the sine wave is so 

widely used that when we think of AC, we automatically think of sine waves. 

Household AC is a Sine Wave 

Q4. A waveform is a picture of how currents or voltages change over a 
period of time. DC waveforms look like which of the following? 

_IABAAA_ 

C 

Q5. AC currents and voltages usuaIl change regularly in a smoothly 
curved form. Which of the following is the AC waveform? 

A. SINE WAVE I B. SAWTOOTH WAVE C. SQUARE WAVE 

Q6. The most common DC waveform is a 
The most common AC waveform is a 

90 
ELEMENTARY ELECTRONICS 

O 



Your Answers Should Be: 
A4. The DC waveforms are (c), a straight line, and (b), a sawtooth D(: 

voltage. 
A5. The AC waveform is Ia), a sine wave. 
A6. The, most common DC waveform is a straight line. 

The most common A(: waveform i, a sine wave. 

GENERATION OF A SINE WAVE 

You can visualize how a sine wave is generated by looking at the illustration below. 

As a rotating coil cuts the lines of force between two magnetic poles, a current is 

produced that will flow if the coil is connected to a complete circuit. As the coil rotates 
at a constant speed, it cuts more and more lines of force in the magnetic field, and the 

current increases. At 90° it is moving at right angles to the lines of force, so it cuts the 

maximum number of lines per second. Therefore current is maximum. 
At 180° (and at 0 °) the coil is moving parallel to the lines of force, and therefore 

cutting none. Thus, the current generated is zero. Beyond 180° the coil is cutting lines 

of force in the opposite direction, so the generated current has the opposite polarity- 
negative in this case. The output waveform of the illustrated generator is a sine wave. 

Imagine a line like the hand of a clock. This line is called a voltage vector. A voltage 

Rotating Coil can Create a Sine Wave 

N 

90° 

0° 90° 180° 270° 0° 
TI T2 T3 T. 15 

t I 

I 1 

I 1 

I 

I 

J 

vector rotates counterclockwise through the full 360° of a circle. The distance measured 

from the arrow -head end of the voltage vector to the base line at any time during the 

rotation of the vector represents the exact value of voltage at that instant. As you can 

see on the following page, the value of voltage is zero at 0° and 180 °. At 90° the value 

of voltage is maximum positive. and at 270° it is maximum negative. 

One complete cycle of a sine wave (from zero to a positive peak, down to a negative 

peak. and back to zero) .imply represents one complete rotation of the voltage vector. 

The simple sine wave is the building block from which all AC waveforms are con- 

structed. Even sawtooth and square waves are really just complicated combinations of 

simple sine waves. 

Q7. A sine wave represents the rotation of a line called a voltage 
Q8. With the right mixture of sine waves, can square waves be made? 

Your Answers Should Be: 
A7. A sine wave represents the rotation of a line called a voltage vector. 
A8. Any kind of AC waveform can be made with the right mixture of sine 

waves. 
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Rotating Vector Represents a Sine Wave 

VOLTAGE 
90o VECTOR 

ROTATION 

o 

Many Sine Waves make a Square Wave 

n -rz) 
f\Ar La PI 

f\rn (ADDmOMAL) 
I= I 

L 

SINE -WAVE MEASUREMENT 
In a previous part of this course you learned that DC voltage has only one value. This value is measured in volts. In AC, however, the voltage is constantly changing. Looking 

at a sine wave you can see that it reache. a certain peak. That value i, known as maxi- 

Sine -Wave Voltage Reaches a Peak Value 

Emax 

Emax 

J 

TIME 
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mum voltage, or peak voltage (E,,,..1. Notice that the waveform has the same shape and 
value both above and below the zero line. 

A more practical value of AC voltage and current is the rms value rms stands for 
root -mean -square!. The rms value is the actual "working value" of a voltage or current. 

RMS Voltage is the Working Voltage 

wo 
70.7 

ov 

70.7 
i00 

The current and voltage value most often used is rms. In fact, the standard household 

voltage of 117 volts is the rms value. An rms voltage of 117 volts corresponds to a peak 

voltage of 165.4 volts. In all sine waves the rms value is equal to 0.707 of the peak value. 

Conversely, the peak value is equal to 1.41 times the rms value. 
You have seen how AC voltage first increases in value to a peak value, then decreases 

to zero, increases to a negative peak value, and then returns to zero. This sequence is 

known as a cycle. The cycle is normally repeated many times each second and is idea. 

tical in waveform with the one before it and the one following it. 

Sine -Wave Cycles are Normally Identical 

J 

Q9. Another name for peak voltage is 
Q10. Rms is the working value of voltage. Which is less, rms or peak 

voltage? 
Q11. Maximum voltage is also called 
Q12. Working voltage is called - - - 

Q13. The symbol for maximum voltage is E,,,... The symbol for rms voltage 
is - -- 

Q14. lima voltage is 0.707 times peak voltage. If peak voltage is 100, rms 
voltage is 

Q15. Peak voltage is 1.41 tintes rms voltage. That is, if rms voltage is 100, 
peak voltage is - -. 

Q16. To change rms voltage to peak voltage (which is (arger), multiply 
by . To change peak voltage to rms voltage, multiply by 

Q17. To give a complete picture of how an AC voltage (or current) 
changes, a waveform diagram must show at least - - - - complete 
cycle(s). 
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Your Answers Should Be: 
A9. Another name for peak voltage is maximum voltage. 

A10. Rms is the working value of voltage. Rms is less than peak voltage. 
All. Maximum voltage is also called peak voltage. 
Al2. Working voltage is called rms voltage. 
A13. The symbol for maximum voltage is Em... The symbol for rms voltage 

is Erm . 

A14. Rms voltage is 0.707 times peak voltage. If. peak voltage is 100, rms 
voltage is 70.7. 

A15. Peak voltage is 1.41 times rms voltage. That is, if rms voltage is 100, peak 
voltage is 141. 

A16. To change rms voltage to peak voltage (which is larger), multiply by 
1.41. To change peak voltage to rms voltage, multiply by 0.707. 

A17. To give a complete picture of how an AC voltage (or current) changes. 
a waveform diagram must show at least one complete cycle. 

Frequency 
it is sometimes necessary to know how many times a cycle is repeated each second. 

The number of cycles completed each second by a given AC voltage is called the 
frequency. 

t 

Frequency is the Number of Cycles Per Second 

'*-- CYCLE CYCLE 

I SECOND 

f =4 cps 
CYCLE --"0-- CYCLE -- 

0.25 SEC 0.25 SEC 0.25 SEC - 0.25 SEC - 
PERIOD IS THE TIME REQUIRED TO COMPLETE 

ONE CYCLE 

Frequency is measured in Hertz (Hz). The symbol for frequency is f. The most com- 
mon type of current (household current) has a frequency of 60 Hz in most localities. 

The time required for one cycle is called a period. A period is measured in seconds. 
milliseconds, or microseconds. A millisecond is 1 /1000 of a second, and a microsecond 
is 1 /1,000,000 of a second. Since household electricity has a frequency of 60 Hz, its period 
is 1/60 of a second, or 0.0167 second. This time can also be expressed as 16.7 milliseconds. 

The period of a sine wave represents the time needed for the voltage vector to make 
one complete rotation. The frequency of a sine wave depends on how rapidly the voltage 
vector rotates. 

Q18. The of household current is 60 Hz. 
Q19. Frequency is usually measured in 
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Period is a Measure of Time 

1000 CYCLES IN ONE SECOND 

1- 

owl 

ONE CYCLE(PERIOD) 
;-1 /1000 SEC 

(I MILLISEC) 

Q20. If the frequency of a voltage is 60 Hz, how would you find its period? 
Q21. How many milliseconds are there in a second? 

How many microseconds are there in a millisecond? 
Q22. If the frequency of an AC voltage is 1 million Hertz, slate its period 

in the most convenient unit. 
Q23. In a certain sine wave the rms voltage is 20 volts. What is the peak 

voltage? 
Q24. A sine wave has a peak value of 70.7 volts. What is the effective 

(rms) voltage? 
Q25. If a current has a frequency of ,100 Hz, what is the period of one 

cycle? Give two answers -one in seconds and one in milliseconds. 

r 

Your Answers Should Be: 
A18. The frequency of household current is 60 Hz. 
A19. Frequency is usually measured in Hertz. 
A20. Divide 1 second by 60 cycles. Thus the period of a 60-cps current is 

1/60 of a second, or 0.0167 second. 
A21. There are 1000 milliseconds in a second, and 1000 microseconds in a 

millisecond. 
A22. 1 microsecond. 
A23. 20\',,.., X 1.41 = 
A24. 70.7V,,,., X 0.707 = 
A25. 0.01 second, or 10 milliseconds. 

PULSES 
You have been introduced to the definition and methods of AC pulse generation. In 

modern electronics, considerable use is made of these pulses. In the following para- 

graphs you will see two practical applications. 
A radar set sends a pulse of energy speeding into space. Traveling at the speed of light, 

the pulse hits an object Ian airplane, for instance) and is reflected back to the set. By 

measuring the time it takes for this signal to travel to the object and return, the dis- 

tance between the set and the object can be calculated. 

Pulses are also found in the factory at the assembly line. For example, machines can 
count a series of cans moving on a conveyor belt. A light beamed at a photoelectric cell 

is cut every time a can goes by, and the resulting pulse is counted. Digital computers 
also employ various operations with pulses at very high speeds. 

Q26. Look at the sine wave in the figure on the neat page and write down 
the values for: 

Period in second = _- - - - 

E.., = Frequency = -- - - - 

Period = - 
JULY-AUGUST, 1970 
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Q27. The signal fr a radar set looks like this: 

What type of signal does a radar set send out? 
Q28. Name one characteristic that a radar set and a digital computer 

have in common. 

lour Answers Should Be: 
A26. Er,. = 81.4V Period = 0.008 sec 

E,.. = 120V Frequency = 125 11z. 
Period = 8 milliseconds 

A27. A pulse signal is the type of signal a radar set sends out. 
A28. One characteristic that a radar set and a digital computer have in 

common is that both use pulse waveforms. 

PULSE MEASUREMENT 
Pulses are usually described in terms of four parts -base line, leading edge, peak, 

and trailing edge. It is easiest to understand these parts by looking at them. 
It is often necessary to know how long it takes a pulse to rise from the base line to its 
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peak (rise time) or to go from its peak value back to the base line (decay time). 
These times are measured between 10% and 90% of peak value. 

Like AC sine waves, pulses have an rms value. The rms value of a pulse is its working 
value. 

When pulses are repeated at a regular rate, the number of pulses per second is called 
the repetition rate. 

Q29. Rise time is the time during which the pulse goes from 10% of peak 
to of peak. During decay the pulse decreases from of 
peak to 

Q30. The time required for a pulse to go from 10% to 90% of peak is 
called - - - - time. The same time along the trailing edge is called 

time. 

Q31. What is the working value of a pulse called? 

Q32. The number of times a pulse is repeated per second is called its 

Your Answers Should Be: 
A29. Rise time is the time during which the pulse goes from 10% of peak to 

90% of peak. During decay the pulse decreases from 90% of peak to 

10 %. 
A30. The time required for a pulse to go from 10% of peak to 90% of peak i- 

called rise time. The same time along the trailing edge is called decay 
time. 

A31. The working value of a pulse is its rms value. 
A32. The number of times a pulse is repeated per second is called its repeti- 

tion rate. 

WHAT YOU HAVE LEARNED 

1. AC current changes direction regularly. 

2. Most household appliances and electronic devices use AC electricity. 

3. AC waveforms are usually sine waves. 

4. AC is created by generators and oscillators. 

5. The working voltage of an AC sine wave is the rms voltage, which is 0.707 times the 
peak voltage. 

6. A cycle is one complete change from zero to the positive peak value, back through 
zero to the negative peak, and back to zero. This represents the rotation of a voltage 
vector around the 360° of a circle. 

7. Frequency is the number of cycles generated in a second, and a period is the time it 
takes to complete one cycle. 

8. The four main parts of a pulse waveform are the leading edge, the peak, the trailing 
edge and the base line. 

NEXT ISSUE: Part 6- Calculating Resistance 

This series is based on material appearing in Vol. 2 of the 5-volume set, 
BASIC ELECTRICITY; ELECTRONICS, published by Howard W. Sams & Co., 
Inc. @ $19.95. For information on the complete set, write the publisher at 
4300 West 62nd St., Indianapolis, Ind. 46268. 
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Teeny Genii 
continued from page 81 

ever a warning is triggered, thus giving both 
audible and visual alarms. 

If you wish, you can use other audible 
warning devices in lieu of the buzzer. You 
may prefer either an electronic siren or a 
dual flasher, both of which are available in 
modular packages from Allied Radio, La- 
fayette, Radio Shack, etc., or. there's the 
Mallory Sonolert electronic audible signal 
device. 

The buzzer will draw nearly 1 amp at 
6 V so that you will need an SCR rated at 
1 amp /50 V or more. The electronic devices 
require much less current, of course, so that 
an SCR having lower current rating can be 
used. 

Checking It. If you have a source of 12 
VDC on your bench, such as an extra 12 -V 
storage battery, or a 12 -V power supply, or 
two 6-V lantern batteries that can be con- 
nected in series, it will be much easier to 
check out your Genii on the bench before 
installing it. Just connect the minus side of 
the DC source to the case or ground of 
Genii, and the plus side to either terminal 
3 or 4 of TB I . Connect the audible device 
you have selected to terminals 1 and 2 of 
TB I . 

Momentarily touch a jumper wire run 
from the ground of Genii to the center con- 
ductor of JI. If you've done a good con- 
struction job the alarm will be triggered and 
ba stopped only by interrupting the DC 
source. Repeat the process several times to 
be sure your unit is functioning OK and 
then you're ready to install it in the car. 

Installing Teeny Genii. Because so many 
gadgets are crowded behind the dashboard 
it's difficult to reach the parking light and 
ignition switches. Don't despair- there's an 
easier way. Just locate the fuse block and 

This is how teeny Genii can be! Box size 
isn't critical so long as parts fit in it. 

make your connections at the block. In all 
probability you'll find a fuse marked either 
Parking, P.L., or Tail Lights; and another 
marked Accessory, Radio, Heater, or some 
other accessory item that is energized by 
turning on the ignition switch. Connect ter- 
minal 4 of TRI to the fuse (either side will 
do) for the parking lights and terminal 3 to 
the fuse for accessories. If you use a metal 
box to house Teeny Genii, as we did, make 
certain that the box is grounded to the car's 
frame. If you use a plastic box, be sure to 
connect Teeny Genii's ground to the car 
body or frame. Teeny Genii can be mounted 
on the firewall, under or behind the dash, 
or in any available spot near the driver's 
seat. 

Now to make sure your installation pro- 
cedure is correct, turn on the lights and then 
open the door. Teeny Genii should sound 
off until either the lights are turned of, or 
the door is closed. Then turn on the ignition 
switch and open the driver's door. Once 
again Teeny Genii should sound off. Now 
that you've completed the installation, you 
need never worry about a run -down battery 
because you rushed out of your car and 
forgot to turn off the lights or the ignition. 
Teeny Genii won't let you forget! 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,I,,,I,,,,,,,,,,,,,,,,, 

Rise Time Special 
Continued from page 76 

reversed transistor leads, and other construc- 
tion traumas. One of the least sought after 
experiences in a hobbyist's life appears as 
the all- buttoned -up- flick -the- switch . . . 

NUTS!- nothing happens syndrome. If 
you're reasonably sure that the wiring is 

AOK, then it's alright to proceed into the 
home stretch. 

Mount the battery holders to the cabinet 
rear plate and make the necessary circuit 
connections. Again, spare parts box explora- 
tion can pay off. Finish the innards con- 
struction by mounting the circuit board, 
pots, jacks, and switches to the front panel 
and solder the necessary interconnections 
between these components. 

Calibrating and labeling Rise Time Spe- 
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cial is like taking lollies from a baby. First, 
treat the multiplier switch to instant letter- 
ing. Note that for capacitor Cl through C5 
called out in the schematic, a corresponding 
multiplying factor exists. Label the multi- 
plier switch area on the front panel accord- 
ing to these factors. Finish by labeling the 
output level pot and jacks. 

Reading Lissajous patterns from a scope 
face is the easiest way to calibrate the Fre- 
quency control. Feed a signal from the 
Special into the scope's vertical input. Set 
the frequency calibrating source to 60 Hz 
(an audio oscillator or 60 -Hz line source 
will do), and connect up to the horizontal 
channel. With the Multiplier switch in the 
X1 position and the Level control open half 
way, rotate the Frequency control until a 
stationary circle or ellipse appears on the 
scope screen. You've just found the 60 -Hz 
frequency setting for the square -wave gen- 
erator. 

Continue turning the control (in either 
direction) until the pattern you see on the 

scope face stops jittering. If the new pattern 
looks like two or more whole circles stacked 
on top of one another, you're looking at an 

even sub -harmonic of 60 Hz (30 Hz, 20 

Hz, 15 Hz, etc.) Divide 60 by the number 
of ellipses seen on the screen- that's your 
new frequency -control setting. If whole el- 

lipses lined up in a horizontal row greet 
you, you're looking at harmonics of 60 Hz. 
This time multiply the number of ellipses 
by 60 to get the new frequency. 

Remember that any frequency can serve 
as the reference; 60 Hz is the most con- 
venient since it comes out of a wall socket. 
Merely follow the multiply /divide rules 
when working with these new reference fre- 
quencies. If the multiplier capacitors have 
reasonable tolerances, only one calibration 
scale will serve all multiplying factors. 
Otherwise, calibrate each scale. 

Random Noise 
Continued from page 8 

an electric motor -but $1667.25? That's a lot 
of scratch for any private house. 

But my troubles have only begun! The billing 
was made by computer, and Con Ed doesn't 
own a boss computer to tell the working com- 
puter he made a mistake. In fact, if Con Ed did 
own a boss computer, he would never fire the 
working computer because the boss computer 

Not everyone can go into the wild blue 
with a Bunny and Koss headset -but dream! 

would have to do all the work thereafter. So 
you see, my dear readers, I am in trouble. My 
wife jokingly suggested we pay the bill before 
the computer billed us for interest on the un- 
paid amount. My neighbor suggested that I do 
nothing and find out how high the bill would 
get before Con Ed disconnected the entire 
neighborhood from its service. 

No matter what happens, I'll keep you posted. 
And as a favor to me, I would like to know the 
troubles you've been through. For example, is 

there anyone out there who has received a bill 
larger than mine for no good reason? If so, let 

me know, and if possible, send me a copy of 
the bill. There must be some very interesting 
number games played by computers with con- 
sumers that everyone should know about. 

For Playboys Only. Among the niceties of 
life that makes publisher Hugh Hefner's Big 
Bunny airplane a legend is Sits crew bf Bunnies. 
"Nor say the boys from Koss Electronics. They 
claim that their Koss stereophones, which allow 
guests to enjoy private listening of music, to be 
the cat's meow! Well, we leave it to the readers 
Of ELEMENTARY ELECTRONICS to decide. 
Just take a gander at the photo showing one of 
the crew wearing the Koss model PRO -4A 
stereophone with customized white earcups. 
Our vote goes to Koss if you care to listen to 
music. However, if you should want to make 
music ... Meet Kathi! Your Editor is one lazy 
fellow. He's given up CB testing to his new CB 
Editor, Miss Kathi Martin. Now if only the 
staff will do the same and let Kathi get her work 
done! Kathi's new column appears on page 57 
of this issue with unbiased test reports on two 
new CB transceivers. I suggest you take a peek 
at this column. 

JULY-AUGUST, 1970 99 



Hey, Look Me Over 
Continued from page 11 

dash brackets. A 4 -prong connector, head clean 
er, and fuse are supplied with the unit. Price 
of Touch 'n Go is $109.95; for more dope 
write Selectron International Co., Inc., 4215 W. 
45th St., Chicago, Ill. 60632. 

No Mo' Breadboardin' 

Heath Company has just introduced the EU- 
53A Stack -n- Patch, a technique for circuit de- 
sign and teaching which is faster and easier than 
conventional breadboarding. Stack -n -Patch con- 
sists of a desk -top chassis, a power patch card, 

Company Stack -n -Patch 

and a component patch card. You pick your 
choice of power supply and connect it to the 
power patch card, stack the component and 
power patch cards in the chassis, and patch 
components or hookup wire into the component 
card. The special connectors on the cards make 
a tight, electrically stable connection just by 
inserting the wire into the connector. The 177 
connectors on the component patch board are 
arranged according to common circuit board 
practice. Price of the EU -53A Stack -n -Patch is 
$37.50, and Heath says they've a goodly selec- 
tion of power supplies to use along with it. For 
details write Heath Co., Dept. 139, Benton 
Harbor. Mich. 49022. 

Low on Impedance 

Shure Brothers have a new omnidirectional 
dynamic microphone, the Vocal Sphere Model 
579SB. The state that its uniformly omni- 
directional pickup pattern minimizes unnatural 
voice coloration that occurs when the speaker 

Shure Vocal Sphere Microphone 
100 

moves from side to side in front of the mike. 
Built -in wind and pop filters render the Vocal 
Sphere useful for intimate, close -up situations. 
The shock- mounted, isolated cartridge reduces 
mechanical noises. Price of the Vocal Sphere 
579SB is $75.00. For additional information 
write Shure Brothers Inc., 222 Hartrey Ave., 
Evanston, III. 60204. 

Lights Off, Everybody! 

No more dead batteries from forgetting to 
turn off your headlights. Lights Off, from PRS 
Products Company, is a simple electronic moni- 
tor which requires no tools to install. The ciga- 
rette -pack size monitor is installed by pushing 

PRS Lights Off Headlight Warning Monitor 

two special terminals into the vehicle's fuse - 
block. The solid -state circuit monitors the light- 
ing system and buzzes when lights are on but 
ignition is off. Fits all American car models 
from 1963 through 1970. With a 30 -day war- 
ranty, Lights Off sells for $3.95. Write for a 
brochure from PRS Products Co.. Box 222, 
Huntington Beach, Calif. 92648. 
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Tram Corsair 
Continued from page 59 

was essentially equal on both sides of center 
channel. This is a rare feature on super - 
selective receivers which generally have re- 
duced selectivity on one side of center chan- 
nel. Also, due to the FET front end, even 
the strongest of signals could not overload 
or desensitize the Tram Corsair. 

Image rejection of the double -conversion 
Tram Corsair measured an excellent 74 dB. 

AGC action for an input signal range of 
1 to 50,000 uV was 12 dB -about equal to 
a good tube receiver but not as good as is 
possible with solid -state design. The squelch 
performance was good; it could be set to 
release on the minimum usable signal with 
a release differential of 0.5 uV. 

The S -meter was very hot, indicating a 20 
uV input signal as S9. Just about any usable 
signal I pulled in appeared on the S -meter 
as a "powerhouse." The S -unit calibration 
was essentially relative, with an S -unit rep- 
resenting a signal strength change of from 
2 to 6 dB, depending on the particular sec- 
tion of the meter scale. 

The transmitter delivered 3.8 watts RF 
output into 50 ohms when the Tram Corsair 
was powered from a 13.6 V source. The 
modulation system is extremely sensitive, 
producing essentially 100% modulation with 
a -36 dB input signal to the microphone - 
the equal of a whisper. (The so- called "av- 
erage voice level" is -21 dB.) The modula- 

_ MODULATION 
TRANSFORMER 

CRYSTAL 
/ BANK 

SPEAKFF 

IF 

SECTION 

The Corsair can flip its top just like my 
Dad! But here, the result is just groovy! 

with the limiting accomplished by clipping 
the modulation. As you would expect, clip- 
ping (without filtering) creates distortion as 
it "squares" the waveform. With low voice 
levels the modulation is excellent with very 
low distortion. 

Summing Up. With one of the best noise 
limiters available, and "gold plated" receiv- 
er performance, the Tram Corsair is an out- 
standing performer. The price tag of $415.00 
puts the Tram Corsair out of the cheapie 
class. However, in the dollar -value depart- 
ment, the Tram Corsair is a winner! 

For additional information write to the 
Tram Corp., Dept. EE 1, Box 187, Winnis- 

tion is limited to 100% on negative peaks, quam, N.H. 03289. 
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No -Buck Tester 
Continued from page 66 

tive ohmmeter probe base connected (base - 
collector junction test), you're looking at 
an npn unit. That's why the emitter and 
collector were arbitrarily marked -you 
might have to switch the E and C around in 
order for things to make sense. 

We won't deny that this process takes a 
little practice. Therefore, you might want to 
mount a known transistor to the paper first 
and experiment with this unit in order to 
get the hang of things. 

As expected, pnp units give opposite re- 
sistance readings with this method. Always 
remember to find the emitter and collector 
first, and then go ahead and make your 

JULY- AUGUST, 1970 

measurements between base -emitter junc- 
tion, then base- collector junction. 

We've gone through a lot of work sorting 
out good, bad, and indifferent npn and pnp 
transistors. Was it worth the effort? Our 
most immediate test result enables us to sort 
the wheat from the chaff. Good transistors 
go in one pile, and the others sheepishly 
slink off to your things-I- wasted -my- money- 
on collection. 

Those transistors with the highest base - 
emitter resistance ratios happily serve in RF 
and audio gear. Units with lower ratios perk 
in power supplies as pass transistors. Those 
pnp's squeaking along with horrible resis- 
tance ratios can be put to work in your next 
project requiring not -too- critical diodes. Cut 
off the collector lead; the emitter now serves 
as the new diode anode with base serving 
as cathode. 
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DX CENTRAL 

Continued from page 18 

National Radio Club, Box 99, Cambridge 
Mass.) 

The Courier Lives. Remember the Courier' 
If you've been in the SWL game for more than 
a few years, you'll recall the Courier, a 339 -ft., 
8300 -ton Coast Guard cutter, as the Voice of 
America's Floating Flagship of Truth. From 
1952 to 1964, docked at the Greek Isle of 
Rhodes. she beamed VOA programs through- 
out the Middle East and behind the Iron Cur- 
tain. 

Built in 1945, she was too late to see wartime 
duty. So the inter -island cargo carrier was 
leased to private shipping lines and for seven 
years plowed the Caribbean as a banana boat 
Meanwhile the Cold War was heating up and 
the government realized the need for a more 

The Courier today. 

flexible response to the Soviet propaganda bom- 
bardment. Transmitters which could be moved 
and quickly set up to beam VOA programs, 
with solid signals, to critical areas of the world 
were needed. So the almost forgotten ship was 
reclaimed. outfitted with a medium -wave station 
and two 35,000 -watt shortwave transmitters, 
and renamed the Courier. 

Early summer 1952 found the ship in the 
Panama Canal. conducting radio tests in Span- 
ish. These brief trials gave some lucky DXers 
a chance, not since repeated, to log a new 
country -the Canal Zone. Later that year, the 
vessel headed for Rhodes and a 12 -year broad- 
casting stint. 

Though intended as the prototype of a new 
type of portable broadcasting station, the 
Courier played a lone hand. No sister ships 
ever joined her. Several years later the VOA 
changed its approach to portable relay stations 
and developed a series of more compact, effi- 
cient air -transportable units. These were used 

102 

6TAT1M4131 Cl 0M.03.4M, I - ...... .«r.1r11a.äWwrq. ;....^-.... ..--- 
...,UCr 

I I9691 
.r.,... 

111.55111110151150130 

' iilirlrT 
wMr-Z 71fwr6.r..r1.yN.e.t10303 

' llf tat xa.. 55., 50 50. ... 50 10001 
ammo*.,... mass. Mow ....,.... 

51 wl. 15 55 AMMO 0.5. 15 Tat, 00. 10003 

Alla. OLrl..l Uf wat .545 .aMl.. 14 55 RT. 10001 

11ap..r., an Pat 4,... 55. 15 TNS. 1.1. 10013 

0.. III ._....,..-. _...._ .....,... 
_.._.... ."-'.:.`_ 

r`'ÿ_Y: r- 
_ _... _.r .,..._.......... . _.,a. _........-...-:,..--:=. 

. -wu. 4 wa... , -155 55115554, me. 
... 

an . 
...a, 12. 051. -51 51. - 12150145.44 ..e. .w .el.: ..,. m 

-M. 

. .a . . 5 a ....r ,,.a 

..- .. ....,......,.. =c o ÿ- , o ,.,.-r; 
s,,,,. , 

= `Y.r;,G. -^4 

....rw.1...r 15.51 110.103 

rim me. ow+..I-.ammo 41010 10.000 

, r . 51.034 11.000 

. r r 31.15 105.030 

,r a+,....-.......n... b5.5 r 1.061 1,410 

r r. ., _.. 5.774 101470 

455 5555555..w55 03001 05.75 

.... r..5uw,.,r .., 15.151 15,50 r.-.1r-w-j - al"w.a....YG.S u ll. 

in Florida, during the Cuban crisis, in Liberia, 
and currently are in the Philippines, where they 
are being used until permanent, high -powered 
facilities are completed. 

In the 60s, the government decided to re- 
place the aging ship with a shorebased station 
at Rhodes. In 1964, the Courier returned home, 
jobless, to the Coast Guard's Reserve Training 
Center at Yorktown, Va. For a year her fate 
was pondered, then, early in 1965, it was de- 
cided that she'd be ideal as a training ship. Her 
radio gear was removed and she now spends 
much of each year visiting U.S. ports, where 
Reservists come aboard for two weeks of port 
security training. 

Sporting a fresh coat of white paint in place 
of her former gray, the Courier still cuts a trim 
figure as she visits East Coast and Great Lakes 
harbors. And, DXers, seeing her, may get a 
twinge of nostalgia as they recall the glory days 
of a ship that has served her country well. 
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c7arhWEluce 
FOR BIGGER PROFITS! NEW CAREER OPPORTUNITIES! 

READ AND REPLY TO THESE CLASSIFIED ADS 

1 r 
Classified Ads 656 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 Aug. 10th. Address orders to C. C. Wilson, 
Manager, Classified Advertising. ELEMENTARY ELECTRONICS, 229 Pork Avenue South, New York, N. Y. 10003. 

ADDITIONAL INCOME 

REPAIR Television Tuners. Free Tricks. 
Turner Service, Box 833. Redding, Calif. 
96001. 

BOOKS On Mailorder and Self Improve 
ment. Free Literature. Earl's, 121 -SMC 
Melrose, Findlay, Ohio 45840. 

AUTHOR'S SERVICE 

PUBLISH your book! Join our successful 
authors: publicity advertising promotion, 
beautiful books. All subjects invited. Send 
for free manuscript report and detailed 
booklet. Carlton Press, SMH. 84 Fifth 
Avenue, New York 10011. 

AUTO PARTS & ACCESSORIES 

TECH- SPECS! Blue Printing NHRA 
Specifications, Each Engine's $1.00 Post- 
paid. Tech -Specs! 711D, San Marcos, Calif. 
92069. 

BOATS, MOTORS & MARINE SUPPLIES 

CANOES, Kayaks, kits, plans. Sailing 
Rigs, accessories. Free catalogue. Quicksil- 
ver, 115 McGavock P1ka, Nashville, Tenn. 
37214. 

MARINE Protective Coating, protect 
fiberglass, metal fittings, electrical appa- 
ratus, highly resistant to algae, barnacles 
and marine worms. $3.25 postpaid. 
International Material, Inc., P.O. Box 
1004, Richardson, Texas 75080. 

BUSINESS OPPORTUNITIES 

I made $40,000.50 Year by Mailorder! 
Help others make money! Start with 
$10.00 -Free Proof! Torrey, Box 318 -T, 
Ypsilanti, Michigan 48197. 

FREE Book "999 Successful, Little - 
Known Businesses." Fascinating! Work 
home! Plymouth 411 -G, Brooklyn, N.Y. 
11218. 

$200.00 DAILY in Your Mailbox! Your 
Opportunity To Make Money Like Mail - 
order Experts. Free Details. Associates, 
Box 627 -EE, Holland, Michigan 49423. 

$12$ 00 IN Sales From $12.00 Material. 
New - Different. Everything Furnished. 
Write: Ray's. Box 737B, Tucker, Ga. 30084. 

CATALOG of all Science & Mechanics 
Craftprints. Send 25t to cover postage to Craftprint Div., Science & Mechanics, 229 
Park Ave. South New York 10003. 

FORMULAS & TRADE SECRETS 

FORMULAS and Recipes anything you 
buy can be made at home. Send $1 00 
name, address to Trade Secrets, Box 1365, 
Porterville, Calif. 93257. 

INVENTIONS WANTED 

WE either sell your invention or pay 
cash, bonus. Write for details. Universal 
Inventions, 208 -3, Marion. Ohio 43302. 

MAIL ORDER OPPORTUNITIES 

CATALOGS with your name -address. 
Sample -details 25e. Gorda's, Box 282, 
Duquesne, Pa. 15110 

MISCELLANEOUS 

"ADULT" Books, Magazines! Full color 
catalog -200 photographs 25e (handling) 
State age. Clifton's, Box 1068 -6M, Saugus. 
Calif. 91350. 

DACRON SAILS -American Fabrics and 
Craftsmanship at Import Prices. Bill 
Schmidt, Sailmaker. 402 -37 Avenue N.W., 
Puyallup, Wash. 98371. 

MONEYMAKING OPPORTUNITIES 

MAKE BIG MONEY raising Chinchillas 
for us. Information 250. Keeney Brothers, 
New Freedom, Pa. 17349. 

MEN- Women! Start money -making 
Plastic Laminating business at home in 
spare time. Material that costs 11t brings 
back $2.58. No canvassing or selling but 
mall orders bring in $20.00 a day. Write 
for full particulars free. Rush name on 
postcard to: Warner. Room CL- 107 -D, 
1512 Jarvis, Chicago, III. 60626. 

MAKE Your Classified Ad Pay. Get 
"How To Write a Classified Ad That 
Pulls." Includes certificate worth $2.00 
towards classified ad In this publication. 
Send $1.25 TO C. D. Wilson, Science At 
Mechanics, 229 Park Avenue South, New 
York. N.Y. 10003. 

PERSONAL 

ELIMINATE Debts Without Borrowing, 
Particulars Free. Helper, 10639 Riverside. 
No. Hollywood, California 91602. 

RECEIVE your Minister's License im- 
mediately. Legal, 50 States. Nondenomina- 
tional. Just enclose donation Free Life 
Church -D, Box 4039, Hollywood, Florida 
33023. 

RADIO & TELEVISION 

THOUSANDS and thousands of types of 
electronic parts, tubes, transistors, Instru- 
ments, etc. Send for Free Catalog. 
Arcturus Electronics Corp.. EME. 502- 
22nd St., Union City, New Jersey 07087. 

"DISTANCE Crystal Set Construction" 
Handbook -50t. "Coil Winding " -50t. 
Catalog. Laboratories, 2812 -G Butano, 
Sacramento, Calif. 95821. 

RADIO & TV Tubes 35t. Free Catalog 
Cornell, 4217 West University, San Diego, 
California 92105. 

RECEIVING & INDUSTRIAL TUBES, 
TRANSISTORS. All Brands -Biggest Dis- 
counts. Technicians. Hobbyists, Experi- 
menters- Request Free Giant Catalog and 
Save! Zalytron, 469 Jericho Turnpike, 
Mineola. New York 11501. 

TRANSISTOR PROJECTS: simple, 
high -performance circuits for all applica- 
tions. Free catalog: EDI, 1918C 49th 
Street E., Palmetto, Fla. 33561. 

CODE BOARD. Learn Code Easy. Board 
Buzzer and Battery included. Postpaid 
$9.95. Send for circular. Dealers Wanted. 
Stuhlman Engineering Co., Route 126, 
Plainfield, Ill. 60544. 

EXCITING Listening! Police -Fire- 
Emergency calls on your broadcast radio 
$19.95 up's. Also crystals -receivers. Scan- 
ners, dualband High Low Brochures 10t. 

Salch Company, Woodsboro 39, Texas 
78393. 

10,000 DIFFERENT SEMICONDUC- 
TORS- World's largest Directory-FREE. 
Write Torbay. K. & J. B. Electronics, Dept. 
C -4, 3805 New Haven Avenue, Fort Wayne, 
Ind. 46803. 

TOP- SECRET! Classified frequencies: 
spies, NASA, military, many more -$1.00. 
EDI. 1918C 49th Street E , Palmetto, Fla. 
33561 

RECORDS, RECORDERS, 
SOUND EQUIPMENT 

FREE CIRCULAR- COUNTRY Records 
and Tape Cartridges. Fiddle Tunes. Blue 
Grass, Etc. Uncle Jim O'Neal, Box ACA -I4, 
Arcadia Calif. 91006 

REMAILING SERVICE 

TEXAS -Houston or Suburbs 35e Idyle, 
3604 -EE Guthrie, Pasadena. Texas 77503. 

For Greater Classified Profits 
why not try the new combination classified 

Your classified ad will appear in SCIENCE & MECHANICS MAGAZINE as 
four other SCIENCE & MECHANICS PUBLICATIONS. Write now for information 
Classified Advertising, SCIENCE & MECHANICS, 229 Park Avenue South, New 

ad medium 
well as in a minimum of 
to C. D. Wilson, Manager, 
York, N. Y. 10003. 

JULY- AUGUST. 1970 103 



Join "THE TROUBLESHOOTERS" 
They get paid top salaries 

for keeping today's 
electronic world running 

Suddenly the whole world is 
going electronic! And behind the 

microwave towers, push-button 
phones, computers, mobile radio, 

television equipment, guided 
missiles, etc., stand 

THE TROUBLESHOOTERS 
-the men needed to inspect, 

install, and service these 
modern miracles. They enjoy 
their work, and get well paid 

for it. Here's how you can 
join their privileged ranks- 

without having to quit your job 
or go to college in order 

to get the necessary training. 

104 ELEMENTARY ELECTRONICS 



JUST 
THINK how much in demand you would be if you 

could prevent a TV station from going off the air by 
repairing a transmitter...keep a whole assembly line 

moving by fixing automated production controls...pre- 
vent a bank, an airline, or y9ur government from making 
serious mistakes by servicing a computer. 

Today, whole industries depend on Electronics. When 
breakdowns or emergencies occur, someone has got to 
move in, take over, and keep things running. That calls 

- for one of a new breed of technicians -The Trouble- 
shooters. 

Because they prevent expensive mistakes or delays, 
'they get top pay -and a title to match. At Xerox and 
Philco, they're called Technical Representatives. At IBM 
they're Customer Engineers. In radio or TV, they're the 
Broadcast Engineers. 

What do you need to break into the ranks of The 
Troubleshooters? You might think you need a college 
degree, but you don't. What you need is know- how -the 
kind a good TV service technician has -only lots more. 

Think With Your Head, Not Your Hands 

As one of The Troubleshooters, you'll have to be ready 
to tackle a wide variety of electronic problems. You may 
not be able to dismantle what you're working on -you 
must be able to take it apart "in your head." You'll have 
to know enough Electronics to understand the engineer- 
ing specs, read the wiring diagrams, and calculate how 
the circuits should test at any given point. 

Learning all this can be much simpler than you think. 
In fact, you can master it without setting foot in a class - 
room...and without giving up your job! 

For over 30 years, the Cleveland Institute of Electron- 
ics has specialized in teaching Electronics at home. We've 
developed special techniques that make learning easy, 
even if you've had trouble studying before. Our AUTO- 

PROGRAMMED* lessons build your knowledge as easily 
and solidly as you'd build a brick wall -one brick at a 
time. And our instruction is personal. Your teacher not 
only grades your work, he analyzes it to make sure you 
are thinking correctly. And he returns it the same day 
received, while everything is fresh in your mind. 

Always Up- To-Date 

To keep up with the latest developments, our courses 
are constantly being revised. This year CIE students are 

NEWCOURSEEINEVEL 
ELECTRONICS 
ENGINEERING 
for men with prior experience 
in Electronics. Covers steady - 

state and transient network 
theory, solid state physics 
and circuitry pulse tech- 
niques, computer logic and 
mathematics through calcu- 
lus. A college-level course for 
men already working in Elec- 
tronics. 

getting new lessons in Laser Theory and Application, 
Microminiaturization, Single Sideband Techniques, Pulse 
Theory and Application, and Boolean Algebra. 

In addition, there is complete material on the latest 
troubleshooting techniques including Tandem System, 
Localizing through Bracketing, Equal Likelihood and 
Half -Split Division, and In- circuit Transistor Checking. 
There are special lessons on servicing two -way mobile 
radio equipment, a lucrative field in which many of our 
students have set up their own businesses. 

Your FCC License -or Your Money Back! 

Two-way mobile work and many other types of trouble- 
shooting call for a Government FCC License, and our 
training is designed to get it for you. But even if your 
work doesn't require a license, it's a good idea to get one. 
Your FCC License will be accepted anywhere as proof 
of good electronics training. 

And no wonder. The licensing exam is so tough that 
two out of three non -CIE men who take it fail. But our 
training is so effective that 9 out of 10 CIE graduates 
pass. That's why we can offer this famous warranty with 
confidence: If you complete a license preparation course, 
you get your FCC License -or your money back. 

Mail Card for 2 Free Books 

Want to know more? Send for our 44 -page catalog de- 
scribing our courses and the latest opportunities in Elec- 
tronics. We'll send a special book on how to get a 
Government FCC License. Both are free -just mail the 
bound -in postpaid card. If card is missing, use coupon 
below. 

ENROLL UNDER NEW G.I. BILL 
All CIE courses are available under the new G.I. Bill. If 
you served on active duty since January 31, 1955, or are 

in service now, check box on card or coupon for G.I. 
Bill information 

Cleveland Institute C I of Electronics 
1776 East 17th Street, Cleveland, Ohio 44114 

- ---1 
Cleveland Institute of Electronics 
1776 East 17th Street, Cleveland. Ohio 44114 

Please send me without cost or obligation: 
1. Your 44page book "How to Succeed in Electronics" describing 
the fob opportunities in Electronics today, and how your courses can 
prepare me for them. 

2. Your book on "How To Cet A Commercial FCC License." 

I am especially interested in 

Electronics Broadcast First Class 

Technology Engineering FCC License 

Electronic Industrial Electronics 
Communications Electronics Engineering 

Name _ p,eu m«,I 

Address 

city State 74 
I 

El Check hen for C. I. Bill information. Et. -as 



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 

* SCHOOL INQUIRIES INVITED * Sold In 79 Countries 

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

The Edu Kit offers you an outst.mdenk, PRACTICAL HOME RADIO COURSE at a ockbottom price. Our Kit is designed to train R IIO & Electronics Technicians, making use of the most modern methods of home tr,. gong. You will learn radio theory. construe ion 
Opracticle aril ser icing. build IS A 

using 
OMPLLtE RAGIO COURSE IN EVERY DETAIL. regular schematics; how to wire and solders n a professional manner; how to service radios. You will work with the standard type of pnched metal Chassis as well as the latest development of Printed Circuit chassis. You will learn the basic principles of radio. You will construct, study nd 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. Inge instructional material. 

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio Amateur Licenses. You well hoeld Receiver, Transmitter, Square Wave Generator, Codo Oscillator, Signal Tracer and Signal Injector circuit, and learn how to operate them- You well r intent background for televe aeon, Hice and Electronics. 
Absolutely a no previous knowledge of radio or science is required. The "Edu -Kit" r 

the product of many years of teaching and engineering 
a 

experience. The 'Edu -K et" well 
provide you with basic education en Electronics and Radio, worth many times the low a 
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 & Electronic, because you 

business or i lob with a future. you twill find 
the EduKit" a 

w 
orth -while investment. 

Many thousands of Individuals of all 

ages and backgrounds have Successfully 
used the "Edu -1511" in more than 79 coun- tries of the world. The "Edu -Kit" has been refuny designed. step by step, so that you cannot make a mistake, The 'EduKit 
allows you to teach yourself at your own 
rate. No Instructor IS necessary. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio Edu -Klt IS the foremost educational radio kit In the world. 

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

You begin by examining the various radio parts of the Edu- Nit." You then learn the 
function, theory and mw ng of these parts. Then you build simple radio. With this first 
set you will nin listening to regular broadcast stations. 

a 
theory. practice testing 

and trouble- shooting. Then you build a e advanced radio, learn more advanced theory 
and techniques. Gradually, in a progressive manner. and at your own rate. you will 
find yourself constructing more advanced multi -tube radio circuits, and doing work Ilke a 
professional Radio 

e 
Technician. 
'Edu- Kit'' Course are Receiver, Transmitter, Code Oscillator, Signal 

Tracer, Square Wave Generator and Signal Injector Circuits. These are not unprofess.onal 
"breadboard" experiments. but genuine radio circuits, constructed by m of professional 

r 
eng and soldering on metal chassis, plus the new method of radio construction known 

e as "Printed Circuitry. 
is 

These circuits op rate on your regular AC or DC house current. 

THE "EDU -KIT" IS COMPLETE 
you will revolve all 

electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, cari. 
able, electrolytic, and paper deeleotr,c condensers, ,tors, tie strips, 
hardware, tubing, punched rametal chassis, Instruction Manuals, hook -up wire, solder. 
selenium rectehers. coils, volume controls and swetcnes. 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 selfpowered Dynamec Radio and Electronics 
Tester. The "Edu -Kit" also includes Cade Instructions and the Progressive Code Oscillator. 
1° 

addition to F.C.C. Radio Amateur License trann 
e 

g. You well also r lessons for 
servicing with the Progressive S.gn..l Tracer and the Progressive Signal lnlector, a High 
F iidrlety Guide and a Quiz Book. You r e e Membership in Radio -TV Club, Free Consulta- 
tion Service, Cerl,hcatr of Merit and Discount Privileges. You receive all parts toe's. 
inatructio s, eta. Evereth,no is yours to keen. 

Progressive "Edli.Kets" Inc., 1189 Broadway, Dept. 530Da. Hewlett, N. Y. 11557 

UNCONDITIONAL MONEY -BACK GUARANTEE - - - -- 
Please rush my Progressive Radio "Edu -Kit" to me, as indicated below: 
Check one box to indicate choice of model 

Deluxe Model 531.95. 
New Expanded Model 534.95 (Same as Deluxe Model plus Television 
Servicing Course). 

Check one box to indicate manner of payment 
I enclose full payment. Ship "Edu -Kit" post paid. 
I enclose 55 deposit. Ship "Edu -Kit" C.O.D. for balance plus postage. 

' ' Send me FREE additional information describing "Edu- Kit." 

build twenty different r 

Name 

Address 

City & State Z.e 

PROGRESSIVE "EDU- KITS" INC. 
1189 Broadway, Dept. 538DJ, Hewlett, N. Y. 11557 

Reg. U. S. 
Pol. 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 

se PRINTED CIRCUITRY 

I SERVICING LESSONS I 

You will learn troohleshoot,nq and 

wellpractice pairs ) 

a 
r on the 
progressive manner. 

ts that 
you construct. You will learn symptoms 
and c of trouble in home. portable 
and c 

causes 
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 lots for 
your friends and neighbors. and charge 
fees which will far exceed the price of 
the Edu- Kit." Our Consultation Service 
will help you with any technical probe 
lems you may have. 

FROM OUR MAIL BAG 
J. Stataitls. of 25 Poplar Pl., Water- 

bury. Conn.. writes: I have 'paned 
several sets for my friends. and made 
money. The "Edu -Kit" paid for itself. I 

was ready to spend 5240 for a Course. 
but I found your ad and sent for your Kit." 

Ben Valor lo. 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 
Radio for te last seven years, but like 
to work with Radio Kits, and like 10 
build Radio Testing Equipment. I e 

differrent 
every 

kits; Tracer nithe 
minute 

Signal 
worked it 

works 
fine. Also like to let you know that I 

feel proud of becoming a member of your 
Radin -TV Club." 

Robert L. Shutt. 1534 Monroe Ace., 
Huntington. W. Va.: Thought I would 
drop s few lines to say that I re. 
ceivetl 

you 
Edu -Kit, and was really amazed 

that such a bargain can be had at such 
a low price. I have already started - 
pairing radios and phonographs. My 
friends were re lly surprised to see me 
get into the swing of it so quickly. The 
TT oubleshooting Tester that a 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 "Edu -Kit" 

now Includes Printed Circuitry. You build 
a Printed Circuit Signal Injecto -, a unique 
servicing instrument that can oetect 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 mercly 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. 


