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INTRODUCING 
THE NEW 

HOBBY-BLOr 
SYSTEM. 

HOBB'BLOX. The new modular 
U1t 

building system designed especially 

for electronic hobbyists. 
Tray Extender Clips. Modules 

Until now, hobbyists 
solderlessrófessional" prices. But now 

and pay 
Blox, "' a brand new solders 

there's Hobby- 
system that's not only 

breadboarding conomicalinpriced but offers far more 

economically priced 
hobbyist. 

advantages to the hobby 

At the core of the system are two starter 
ts, 

component projects, 
packs, one for discrete comp, 

ro ects. 

the other for 
with number of 

projects. 

Each comes and an 
fit into 

system modules that 
which shows you 

illustrated project 
build ten projects with 

step -by -step pack. Either 

the existing modules of each p 

starter pack is available for under 
$ 

$7.00. 

You can add modules at any ones. 

new prole -Blox 
system em 

on 
14 separate 

The Hobby- purchased 
module packs that can be p 

individually. Terminal Strip Pack, 

Modules include 
Ts, Bus Strip, 

2rx 16Strip, 
Terminal 

ip Discrete Comp Strip, 

Terminal 
Strip, 

Tray Pack, Speaker 
P E.D. Strip, 
Panel Pack, Control Holder 

Pack, 
acck, Binding 

Panel Pack, 

"professional" 
Post Strip, ra 

ad to buy .p 
projects are priced from $1.29 to 

ed and letter- 
. 

for the) p for key 
All modules are co 

number indexed to make circuit building 

even easier. compatible with 

The Hobby -Blox system is comp 

DIPS of all sizes and a wide variety of 

discrete components. Simply plug y our 
up 

components and i'ntand 
all compon ntskcan 

wire. No soldering, 
be used again and ag ain. 

on 
How far can you go with the Hobby- the 

system? Take a look at the example 

page to the left and see for yourself. 

Then you'll know why 

we say, "with 
Hobby -Blox, 
our only limit is 

your 
ima9 inationl" 

For a free catalog 
and the name of your 

nearest Hobby-B%ox 

dealer 
BOO) 321-9668 

Free 

Patents Pending 1980 

©APPROOn are current N 

suggested S resale. 

A P PRODUCTS INCORPORATED 
1359 West Jackson Street 
Painesville, Ohio 44077 
(216) 354 -210' 

In Europe, contact A P PRODUCTS GmbH 
Baeumlesweg 21 D -7031 Weil 1 W. Germany 
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ELECTRONICS FOR A LONG SUMMER EVENING 
36 Repairing Calculators -don't throw it away, a few simple steps may make your 

old calculator as good as new * 50 Electronic Bike Light- cruise the evening streets in safety when our electronic 
system illuminates your old two- wheeler 

55 Lightning Protection for Your Gear -summer storms can bring havoc to your 
equipment. We show you how to keep it from blowing up 

65 Get the Most From Your VCR -wire up your house, and you can have movies 
wherever you go 
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26 Newscan- what's new in electronics research 
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Get up -to- the - minute 
weather reports from your own 
Heathkit Digital Weather Computer. 
Heathkit imagination applied to micro - 
processor electronics brings you a 
personal weather computer that mon- 
itors current weather, keeps track of 
changes and stores past data - and 
puts it all at your fingertips. 

Just push a button to get: 
Indoor and outdoor temperatures in 
Fahrenheit or Celsius 
Wind speed, both average and 
gusts, in mph, kph or knots 
Vvind direction 
Barometric pressure and rate of 
change 
Wind chill factor 
Time and date 

Memory stores highs and lows and the 
times they occurred. Data remains in 
memory for as long as you want, ready 

to be recalled at the push of a button. 
Handsome solid walnut console adds 
a touch of class to any home. Weather 
information is relayed to the console 
from a special transmitter that mounts 
on your TV antenna mast. 

The transmitterfeatures a unique infra- 
red sensing device for greater sensi- 
tivity and accuracy. A special plezo re- 
sistive silicon bridge transducer senses 
the slightest changes in barometric 

Heathkìt® 
SEND FOR FREE CATALOG 

Write to HEATH COMPANY, 
DEPARTMENT 139-674, 

BENTON HARBOR, Mí44022 

pressure. For serious weather research, 
the Heathkit Digital Weather Computer 
can interface with chart recorder or dig- 
ital computer. 

Fun to build: Like all Heath electronic 
kits, the Digital Weather Computer 
comes with its own easy -to- follow as- 
sembly manual that guides you step - 
by -step through every phase of as- 
sembly. Anyone can do it. The Digital 
Weather Computer is also available 
completely assembled and tested. 

Free Catalog 
Complete details and price on the 
Digital Weather Computer are in the 
new Heathkit Catalog, along with de-. 
scriptions of nearly 400 electronic 
kits for your home, work or pleasure. 

VISIT YOUR HEATHKIT STORE 
aleIn the U.S. and Canada. visit your- Heath- 
kit Electronic Center where Heathkit 
products are displayed, sold cnd serviced. 
See the whzte pages of you phone bock. 
In the U.S., Hleathkit Electronic Centers 
are units or Veritechnokogy Electronics 
Corporation. 
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FOR THE 
- 

li 
h1ERNATIONAL CRYSTALS and KITS 

OF -1 OSCILLATOR 

S 93 
4ea. 

The OF -1 oscillator is a 
resistor /capacitor circuit 

providing oscillation over a range of frequen- 
cies by inserting the desired crystal, 2 to 22 
MHz, OF -1 LO, Cat. No 035108. 18 to 60 
MHz, OF -1 HI, Cat. No. 035109. Specify 
when ordering. 
MXX -1 Transistor RF Miser 
3 to 20 MHz, Cat No 035105 
20 to 170 MHz. Cat. No 035106 
SAX -1 Transistor RF Amp 
3 to 20 MHz. Cat No 035102 
20 to 170 MHz. Cat. No 035103 
BAX -1 Broadband Amp 
20 Hz to 150 MHz, Cat No 035107 

02% Calibration Tolerance 
EXPERIMENTER 

56.38 ae. 

$6.38 ea. 

$6.67 ea. 

CRYSTALS 
(HC 6/U Holder) 4 $ 7 5 ea. 

Cat. No. Specifications -- 

031300 3to 20 MHz - For use in Ii 
OF -1 L OSC Specify when ordering Ii 

031310 20 to 60 MHz - For use in OF-1H OSC 
Specify when ordering 

Enclose payment with order (no C O D.1 Shipping 
and postage ,inside U S Canada and Mexico only) 
will be prepaid by International 

Prices quoted for U S . Canada and Mexico 
orders only Orders for shipment to other 
countries will be quoted on request 

Price subject to change. Address orders to 
M S Dept .P O Box32497 

Oklahoma City. Oklahoma 73132 

WRITE FOR BROCHURE 

International Crystal Mfg. Co., Inc. 
1 0 N orth Lee, Oklahoma City, Oklahoma 73102 
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n .... .... 
Telephone Listening Device 

s 

ord telephone conversations in your 
office or home Connects between any 
sasaette or tape recorder and your 
telephone or telephone LINE Starts 
automatically when phone is answered 
Words both sides of phone conversation 
Stops recorder when phone is hung up 
This device is not an answering service 

e 

e 

_ - . - 

Super Powerful 

Wireless Mic 
to times more powerful than other nos 
Transmits up to V. mile to any FM radio 
Easy to assemble kit 15V battery (not Intl i 

Cali peel 7261000 or send S18.% x $1,00 shipping per Item 
to USI Corp.. P.O. Box EE -2052. Melbourne. FL 32901. 
COO'. accept. For catalog of transmitters voice scramblers 
and other specialty Items. enclose S2 00 to USI Corp 

yam. 

Each 

$18.95 

r Now decode exotic 1 
I radio signals I 

IField Day rs a real computes ilidi feeds ail xrlìdt of coded radio frac.' 
I 

scons NOay OM tole, but radioteletype. press wire reporto and AS. 
Ipomp ter talk Figures code speeds. Butin 24 bow clock Word, tested I 
fill year warranty I5-0ay trial. Fast' hook -up te any receiver $467:95 UPS 
hps frar,e rr.w -rfD Nnssk 

Kintronics, Inc., LawrenOce, KS 66044 
A1llateur radio manufacturers. (913)842 -77445 

4 

NEW 
PRODUCTS PARADE 
SHOWCASE OF NEW PRODUCTS 

Time, Date, Alarm Calculator 
Toshiba has added alarm and 
complete calendar and time func- 
tions to create an alpha- numeric 
pocket calculator "electronic di- 
ary." Featuring the month, day, 
date and time (AM ,'PM), the Memo 
Note II, may be used to record - 
for later recall, via alarm- impor- 
tant appointment schedules spe- 
cial occasions (such as birthdays, 
anniversaries, board meetings), in- 
cluding date and time. On the des- 
ignated date and hour, the stored 
data appears automatically in the 
unit's liquid crystal display, ac- 
companied by an alarm sound. In 
addition to the "one -on -one" alarm - 
to- message capabilities (i.e., one 
message linked to one alarm for 
a total of 30 messages with 30 
alarm functions), it is possible to 
link four alarm times to one mes- 
sage. The Memo Note II is an 
international timepiece, unaffected 
by time changes. Via its pre -pro- 
grammed LSI circuit, the unit will 
display the exact equivalent time 
in 26 cities in different time zones 
around the world -including date, 
day and time (AM or PM). Each 
letter of the alphabet corresponds 

CIRCLE 33 ON 
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to a city, identified on a handy 
reference card included with the 
Memo Note II's handsome wallet. 

Examples: A- Honolulu, B- Dawson, 
Alaska, C -Los Angeles, T -Bang- 
kok, W- Tokyo, etc. A simple touch 
of the time zone 'city designation 
key will display the time without 
the use of complex conversion 
scales and the like. Suggested re- 
tail price is $99.95. For further in- 
formation, contact Section H -H, 
Business Equipment Division, To- 
shiba America, Inc., 280 Park Ave- 
nue, New York, NY 10017 

Micro Encoder 
The Communications Specialists 
SS -32 Microminiature Tone En- 
coder utilizes a radically new 

CIRCLE 34 ON 
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concept for producing either sub - 
audible or burst -tone frequencies. 
This encoder adapts to mobile 
units and most portables. It oper- 
ates on any DC voltage from 6 to 
30 -volts and may be ordered in 
either the audible or sub- audible 
confuguration. The SS -32 is com- 
pletely field -programmable using 
a DIP switch to produce any one 
of the 32 standard EIA suo-audible 
frequencies or any one of 32 au- 
dible frequencies which include 
touch- tones, burst -tones and test - 
tones such as 600, 1000, 1500, 
2175 and 2805 Hz. No counter or 
other test equipment is required 
to set frequencies. The output is 
a low impedance, low d;stortion 
adjustable sine wave, 5 volts peak - 
to -peak. In the sub -audible ver- 
sion, the frequency accuracy is 
±0.1 Hz maximum from -40 °C to 
+85 °C, and the accuracy of the 

(Continued on page 6) 
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e70,-All the facts you should know 
bout CB antenna reliability and 

performance... 

"ours" vs. "theirs" 
Precision machine ground tapered whip has less 
air resistance and less pattern distortion due to 
whip bending. Highest quality 17 -7 PH stainless 
steel can 'oe bent full circle and still snap back to 
perfect vertical! 

True static ball tip for continuous dissipation of wind 
static builc up and less noise! Also protects garage 
doors from nicks of unprotected whip tips. Safer, too. 

Full 60 -in:h radiator surface for maximum range. 
Optimum Bngth for non -critical tuning - use without 
fine tuning at 1.5 to 1 or better VSWR from channels 
1 to 40! 

Antenna Specialists' LEVERLOK" quick release. Firm, 
positive electrical and mechanical connection, 
instant di ¿connect, with the twist of a lever. 

Top grade silver mica transmitting capacitor for con- 
sistently lower VSWR under extremes of humidity and 
temperatLre. 

Dual fine tuning set screws prevent detuning due to 
road and wind vibration. Assures positive electrical 
continuity, too, for reliable performance. 

Stainless steel shock spring absorbs blows from 
branches and garage doors. Drastically reduces 
breakage of coil and mount common with untapered 
whips wi hout shock spring, 

Genuine G.E. Lexan® housing with tensile and com- 
pressive strength of 16,000 lbs. per square inch at 
temperature extremes from -200 °F to +320°F! 
Unmatched ability to withstand punishing abuse. 

Sliver -plated phosphorous bronze spring contacts. 
The superior high frequency efficiency of pure silver. 
Plus spr ng contacts that will assure positive con- 
tinuity after years of daily removal and re- installation! 

Guaranteed satisfaction with 5 -year limited warranty 
PLUS ii etime coil burnout warranty. 

$39.95 suggested retail price for demonstratively 
superior quality and performance. 

M-2000 
SUPER 

trademark or General Electric Compa iy 

No whip taper. 

No static ball. 

57 -inch radiator surface. 

Quarter turn quick release. 

Ordinary ceramic 
transmitting capacitor. 

Single fine tuning set screw. 

No shock spring. 

Less expensive plastic housing. 

Semi -rigid, chrome -plated steel contac -s. 

12 -month warranty limit. 

$42.50 suggested retail price. 

the antenna specialists co. 
a member of The Allen Group Inc. 
12435 Euclid Ave. Cleveland, Ohio 44106 
Export: 2200 Shames Drive. 
Westbury, L.I.. New York 11590 
Canada: A. C. Simmonds & Sons. Ltd. 
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AMAZING 
DEVICES 

.II((( PHASERS ))))i 
PPF-t PHASER PAIN FIELD - This device recently devel- 
oped and patented in our labs is being evaluated by law enforce- 
ment agencies for riot and crowd control It is now available but 
soon will come under the jurisdiction of weapons and infernal 
machine control making it unavailable to the public The device 
is hand-held and looks like a BUCK ROGERS ray gun It is hazar- 
dous il not used with discretion. 
PPF1 PLANS $15.00 
IPG-t INVISIBLE PAIN FIELD GENERATOR - This 
amazing, simple handheld device is about the size of a pack of 

cigarettes and generales a directional field of moderate to inten- 
sive pain in the lower part of the head up to a range of 50' De- 
vice is simple and economical to make 
IPG -1 PLANS $6.00 IPG -1K ALL PARTS $39.50 
IPG -10 ASSEMBLEDBTESTED FOR ANIMAL CONTROL $49.50 

LASERS -i4(r 
RUBY LASER RAY PISTOL - Produces highly intense red 
beam capable of burning A hazardous device PLANS PARTS 
SOURCES $15.00 
HIGH POWERED CARBON DIOXIDE BURNING AND CUTTING 
Complete plans and all parts sources $15.00 
SOLID STATE IR 12 WATTS with built in power supply 
plans $8.00 Complete it with collimator $74.00 
POCKET LASER pulsed visible red plans $7.00 
Complete kit $59.50 Also complete plans and parts 
sources for RUBY. TAG. NEODYNIUM, HeNe ARGON. DYE. 
NITROGEN and many more lasers 

-Z SECURITY 
SNP -2 SNOOPER PHONE - Dial home or office phone 
while on vacation activating sensitive mike without phone 
ringing Excellent property protection and intrusion device 
SNP2 PLANS 
SNP2K ALL PARTS 
SNP20 ASSEMBL ED AND TESTED 

LONG RANGE XMTR PLANS 

SEE -IN -THE DARK PLANS 

DIRECT IONAL SHOTGUN MIKE PLANS 

SUPER SENSIT'VI PARABOL. C MIKE PLANS 

SOUND 8 TELEPHONE OPERATED TAPE RECORDER 

CATALOG ON PLANS KITS g FINISHED UNITS 

Send check or money order ta 

SCIENTIFIC SYSTEMS, Dept. A10, Box 716 
AMHERST, N.H. 03031 

$7.00 
$49.50 
$89.50 

$6.00 
$8.00 
$7.00 
$7.00 
$6.00 
$1.00 

CIRCLE 9 ON READER SERVICE COUPON 

"BEST SELLER" 
SHORTWAVE 

BOOKS 
Wald 

Latest Edition 
CONFIDENTIAL FREQUENCY LIST 

Identifies 5,000 non -broadcast short- 
wave stations (telephone, coast, milita- 
ry, spy, etc.) from 4-26 MHz. $6.95 ppd. 

Just Released 34th Edition 
WORLD RADIO TV HANDBOOK 

"Bible" of the SWL- comprehensive list 
of all shortwave broadcasters with all 
details -plus special articles. $14.95 ppd. 

Just Released 
GUIDE TO RTTY FREQUENCIES 

First time ever - details on 3,500 radio 
teletype stations with info on how to ID 
special codes & languages. $8.95 ppd. 

Save $4.90 - All 3 for $25.95 

FREE SHORTWAVE CATALOG 
Receivers Antennas Preselectors 
Accessories Books Forms Logs 

GILFER SHORTWAVE 
`Dept. E -7 , Box 239, Park Ridge NJ 07656 

NEW PRODUCTS PARADE 
(Continued from page -4) 

audible tone output is ±1 Hz. A 
remote -mounted rotary switch may 
be purchased to allow selection of 
any of the tones within either 
group. A full one year warranty is 
provided. Wired and tested, com- 
plete with instructions, the price 
is $29.95. For complete details, 
write to Communications Special- 
ists, 426 West Taft Avenue, Or- 
ange, CA 92667. 

LCD DVOM 
The latest Hickok LX Series 
hand -held DVOM is priced at 
$89.85. The new LX 304 features 
an easy -to -read, 1/2 -inch high, 31/2 
digit LCD display, automatic po- 
larity, zero and overrange indica- 
tion, 1/2 -year battery life in typi- 
cal use, simplified one -hand oper- 
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ation and ultra- rugged construc- 
tion with excellent overload char- 
acteristics for long term reliability. 
Other features of the new LX 304 
include an automatic decimal 
point, a built -in low battery indi- 
cator, diode and transistor testing 
capability and 0.5% accuracy on 
DCV ranges. Designed for con- 
venient and economical bench 
and field use, the Hickok LX 304 
is self- contained, with test leads 
that store in the removeable, pro- 
tective thermoplastic cover. For 
more information, write to Hickok 
Electrical Instrument Co., 10514 
Dupont Ave., Cleveland, OH 44108. 

Radio Chart 
Worldwide listening is real fun. 
Let the Worldwide Listeners Guide 

To The Radio Spectrum chart help 
you tune in and find some of those 
far away places. The chart covers 
the radio spectrum from 10 kHz to 
30 GHz with specific sample list- 
ings of stations found on particu- 
lar frequencies. Over 500 listings 
spreading across the spectrum 
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appear on the chart. Laid out in 
an outer and inner circle, with the 
various frequency bands occupy- 
ing their respective part of the 
circle, with their sample listings, 
it makes a quick and easy refer- 
ence chart for hams, Short Wave 
Listeners, and scanner owners. 
The chart is printed in full color, 
resembling the rainbow spectrum 
and measures 35- inches by 25- 
inches and is printed on high 
quality paper. It makes an attrac- 
tive and very durable wall chart. 
It sells for $5.00 plus 650 for post- 
age and handling. Send orders 
direct to C.B. City, P.O. Box 1030, 
Woodland Hills, CA 91365. 

Glass Mounted 
AM /FM Antenna 

A new, glass- mounted AM /FM an- 
tenna gives greater range and 
crystal clear sound to mobile 
audio systems. Called the AFM -1, 
this antenna has three unique fea- 
tures. First, it's a 3 dB gain -type 
antenna which greatly exceeds 
the performance of window wire 
or fender mounted and retractable 
antennas. The AFM -1 helps to 
eliminate poor reception caused 
by signal blocking which occurs 
in mountainous or rolling terrain, 
as well as in urban areas where 
large buildings interfere with FM 
radio signals. The AFM -1 showed 
up to a 30 dB increase over an 
imbedded, window -type antenna. 
The second main feature of the 

(Continued on page 12) 
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' 1169-504 p.-The GIANT 
Handbook of Compu er Pro- 
jects (S1595) 

The 
GIANT 

Handbook 
MINNS of 

Computer 
Projects 

LAISERS 
THE 

1108 -294 p.- Lasers, The 
Light Fantastic ($9.95) 

An Extraordinary Offer to introduce you to the benefits of Membership n 

ELECTRONICS BOOK CLUB 
take 
any 

of these 24 unique Q9 for 
electronics books J ALL 

(values to$10310) for only 

with a Trial Membership in the Book Club that guarantees to 

save you 25 °/e to 75% on a wide selection of electronics books 

SIX 

300-602 p.- Master Hand - 
30ek of 1001 Practical Elec- 
tronic Circuits ($15.95) 

1234 -252 p. -21 Custom 
Speaker Enclosure Projects 
You Can Build ($12.95) 

1160 -336 p. -1001 Things 
To Do With Your Personal 
Computer ($12.95) 

1066 -868 p. -The Illustrated 
Dictionary of Electronics 
($19.95) 

. '« 
1050 -182 p. -The Most 
Popular Subroutines in 
BASIC ($9.95) 

1006 -196 p.- Build -It Book of 
Solar Heating Projects .$9.95) 

1167-168 p.- Electron 
Music Synthesizers (S9. 

1194 -448 p. -How to Trouble- 
shoot 8 Repair Amateur 
Radio Equipment (514.951 

EN g(-ll 
coo 4 'r `-t tJtw' 

c[11:1?ItTEFi 

Dow` 

1077 -294 p.- Handbook of 
Remote Control 8 Automa- 
tion Techniques ($12.95) 

HA )Th; 
CONTROL 

it 
RAEurom 

TECH 

ATION 

1111 -308 p. -How to Design, Build 
E. Program Your Owl Working 
Computer System ($14.95) 

1178 -168 p.-How to Make Your 
Own Solar Electricity ($9.95) 

1199 -476 p. -The Master IC 

Cookbook ($15.95) 

1216 -35C p. -How to Design 8 
Bold Audio Amplifiers. including 
diçital ci nuits ($15.95) 

1212 -504 p. -The Practical 
Handbook of Amateur Radio 
FM 8 Repeaters ($15.95) 

1136 -504 p.- Practical Elec- 
tronics Math ($15.95) 

1070406 p.- Digital Interfacing 
with an Analog World ($12.95) 

iñllél¡faain9Wod at, Anale9 

1163 -308 p -The Complete 
Handbook of Sewing 
Machine Repair )S14.95) 

1184-616 p. -The Mager Guide to 
Electronic Circuits (519.95) 

1148-252 p. -How to Repair 
Old Time Radios ($12.95) 

1064 -336 p. -How to Cesign. 
Build 8 Test Conplete 
Speaker Systems ($1) 95) 

° l TROUÚE xoRs 
(s t' 1183-308 e.-Trouble. - 

shooting Microproces- 
sors 8 Digital Logic 

. 

1113- 182p.- Understandin3 
Electronics ($8.95) 

Facts About Club Membership 
The 6 introductory books of your choice carry publishers retail 

prices of up to $103.70. They are yours for only $1.99 for all 6 

(plus postage /handling) with your Trial Membership. 

You will receive the Club News. describing the current Selec- 

tions. Alternates. and other books every 4 weeks (13x a year). 

If you want the Selection, do nothing. it will be sent to you 

automatically. If you do not wish to receive the Selection, or if you 

want to order one of the many Alternates offered. you simply give 

instructions on the reply form (arid in the envelope) provided, 

and return it to us by °he date spedied This date allows you at 

least 10 days in which to return the form. If. because of late mail 

¡ delivery. you do not bave 10 days to make a decision and so 

receive an unwanted Selection, you may return it at Club ex- 

pense. 

To complete your 'rial Membership, you need buy only four 

J 
additional monthly Selections or Alternates during the next 12 

months. You may cancel your Membership any time after you 

purchase these four books. 

All books -including the Introductory Offer -are fully return- 

able after 10 days if you're not completely satisfied 

All books are offered at low Member prices, plus a small 

postage and handling charge 

Continuing Bonus If you continue after this Trial Membership, 

you will earn a Dividend Certificate for every book you purchase. 

Three Certificates plus payment of the nominal sum of $1.99 will 

entitle you to a valuable Book Div dend of your choice which you 

may choose from a list provided Members 

May 
wr srnd wrchoice of 6 of these practical 

time- and -money- saving books as part of an un- 
usual offer of a Trial Membership in Electronics Book 
Club? 

Here are quality hardbound volumes, each espe- 
cially designed to help you increase your know -how, 
earning power, and enjoyment of electronics. What- 
ever your interest in electronics, you'll find Elec- 
tronics Book Club offers practical, quality books that 
you can put to immediate use and benefit. 

This extraordinary offer is intended to prove to 
you through your own experience, that these very 
real advantages can be yours...that it is possible to 
keep up with the literature published in your areas of 
interest, and to save substantially while so doing. As 
part of your Trial Membership, you need purchase as 

few as four books during the coating 12 months. You 
would probably buy at least this many anyway, with- 
out the substantial savings offered through Club 
Membership. 

To start your Membership on these attractive 
terms, simply fill out and mail the coupon today. You 
will receive the 6 hooks of your choice for 10-day 
inspection. YOU NEED SEND NO MONEY. If 
you're not delighted, return the books within 10 days 
and your Trial Membership will he cancelled without 
cast or obligation. 

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa 17214 
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ELECTRONICS BOOK CLUB 
Blue Ridge Summit, Pa. 17214 
Please open my Trial Membership in ELECTRONICS 

BOOK CLUB and send me the 6 books circled below. I 

understand the cost of the books I have selected is 

only $1.99 for all 6, plus a small shipping charge. If 

not delighted, I may return the books within 10 days 

and owe nothing, and have my Trial Membership 

cancelled. I agree to purchase at least four addi- 
tional books during the next 12 months after which I 

may cancel my membership at any time. 

800 1006 1050 1064 1066 1070 1077 1108 
1111 1113 1136 1148 1160 1163 1167 1169 
1178 1183 1184 1194 1199 1206 '1212 1234 

Name Phone 

I Address 

City 

State Zip 
(Valid for new Members only. Foreign and Canada add WW1 EE -180 



Learning 
ele ctromc s 
is no picnic. 

1 
At any level it 
takes work and 
a few sacrifices. 
But with CIE, 
it's worth it. 
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Whoever said, "The best things in life 
are free :' was writing a song, not living 
a life. Life is not just a bowl of cherries, 
and we all know it. 

You fight for what you get. You get 
what you fight for. If you want a 
thorough, practical, working knowl- 
edge of electronics, come to CIE. 

You can learn electronics at home 
by spending just 12 hard -working 
hours a week, two hours a day. Or, 
would you rather go bowling? Your 
success is up to you. 

At CIE, you earn your diploma. It 
is not handed to you simply for putting 
in hours. But the hours you do put in 
will be on your schedule, not ours. 
You don't have to go to a classroom. 
The classroom comes to you. 

Why electronics training? 
Today the world depends on 

technology. And the "brain" of 
technology is electronics. Every year, 
companies the world over are finding 
new ways to apply the wonders of 
electronics to control and program 
manufacturing, processing...even to 
create new leisure -time products and 
services. And the more electronics 
applications there are, the greater the 
need will be for trained technicians to 
keep sophisticated equipment finely 
tuned and operating efficiently. That 
means career opportunities in the 
eighties and beyond. 

Which CIE training fits you? 
Beginner? Intermediate? Advanced? 

CIE home study courses are designed 
for ambitious people at all entry 
levels. People who may have: 
1. No previous electronics knowledge, 
but do have an interest in it; 
2. Some basic knowledge or experience 
in electronics; 
3. In -depth working experience or 
prior training in electronics. 

You can start where you fit and fit 
where you start, then go on from there 
to your Diploma, FCC License and 
career. 

Many people can be taught 
electronics. 

There is no mystery to learning elec- 
tronics. At CIE you simply start with 
what you know and build on it to 
develop the knowledge and techniques 
that make you a specialist. Thousands 
of CIE graduates have learned to 
master the simple principles of elec- 
tronics and operate or maintain even 
the most sophisticated electronics 
equipment. 

CIE specializes exclusively in 
electronics. 

Why CIE? CIE is the largest 
independent home study school that 
specializes exclusively in electronics. 
Nothing else. CIE has the electronics 
course that's right for you. 

Learning electronics is a lot more 
than memorizing a laundry list of 

facts about circuits and transistors. 
Electronics is interesting! It is based 
on recent developments in the industry. 
It's built on ideas. So, look for a 
program that starts with ideas and 
builds on them. Look to CIE. 

Programmed learning. 
That's exactly what happens with 

CIE's Auto -Programmed® Lessons. 
Each lesson uses famous "programmed 
learning" methods to teach you 
important principles. You explore 
them, master them completely, before 
you start to apply them. You 
thoroughly understand each step 
before you go on to the next. You 
learn at your own pace. 

And, beyond theory, some courses 
come fully equipped with electronics 
gear (the things you see in technical 
magazines) to actually let you perform 
hundreds of checking, testing, and 
analyzing projects. 

Experienced specialists work 
closely with you. 

Even though you study at home, 
you are not alone! Each time you 
return a completed lesson, you can be 
sure it will be reviewed, graded and 
returned with appropriate 
instructional help. When you need 
additional individual help, you get it 
fast and in writing from the faculty 
technical specialist best qualified to 

answer your question in terms you can 
understand. 

CIE prepares you for your FCC 
License. 

For some jobs in electronics, you 
must have a Federal Communications 
Commission (FCC) License. For 
others, some employers tend to 
consider your license a mark in your 
favor. Either way, your license is 
government -certified proof of your 
knowledge and skills. It sets you apart 
from the crowd. 

More than half of CIE's courses 
prepare you to pass the government - 
administered exam. In continuing 
surveys, nearly 4 out of 5 graduates 
who take the exam get their licenses! 
You can be among the winners. 

Today is the day. Send now. 
Fill in and return the postage -free 

card attached. If some other ambitious 
person has removed it, cut out and 
mail the coupon. You'll get a FREE 
school catalog plus complete 
information on independent home 
study. For your convenience, we'll try 
to have a CIE representative contact 
you to answer any questions you may 
have. 

Mail the card or the coupon or write 
CIE (mentioning name and date of 
this magazine) at: 1776 East 17th 
Street, Cleveland, Ohio 44114. 

r- 
1 CIE 

Pattern shown on 

oscilloscope screen 

k simulated. 

- - - - - MN - - - - - l 
1 

1 

1 

1 

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

Accredited Member National Home Study Council 

YES...I want to learn from the specialists in electronics -CIE. Send me my FREE 
CIE school catalog plus my FREE package of home study information. e t -24 

Print Name 

Address Apt. 

City 

State Zip 

Age Phone (area code) 

Check box for G.I. Bill bulletin on Educational Benefits: Veteran Active Duty 

MAIL TODAY! 
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NEW PRODUCTS PARADE 
(Continued from page 6) 

AFM -1 is the Ritter noise control 
circuitry contained in the black 
pick -up box. This advanced fea- 
ture enables the AFM -1 to reduce 
noise and static before it ever 

CIRCLE 45 ON READER SERVICE COUPON 

gets to your mobile radio. Last, 
the AFM -1 can be mounted quick- 
ly and easily on a glass wind- 
shield or window without drilling 
holes in the vehicle, and it sells 
for $34.95. For more information 
on the AFM -1 contact: Avanti Re- 

search & Development, Inc., Audio 
Division, 340 Stewart Avenue, Ad- 
dison, IL 60101. 

Low -Cost 8- Channel Scanner 
Electra Company has developed 
a low -cost, high -capability Bear - 
catlM crystal scanner to introduce 
the first -time user to the fun, and 
utility, of radio scanning. Called 
the Bearcat 5, the scanner has a 
suggested retail price of just 
$129.95 (less crystals) yet will re- 
ceive up to eight channels in any 
mix of four bands (high and low 
VHF, UHF, and UHF "T" Public 
Service Bands). In the Scan mode 
it scans all eight channels at the 
rate of 10 per second; each chan- 
nel has a lockout control to per- 
mit bypassing when desired. In 
the Manual mode, the listener can 
manually select and hold any of 
the eight channels. Other plusses 
are a low- profile molded case, 
LED channel indicators, built -in 
speaker and telescoping antenna. 
It also has provisions for an ex- 
ternal speaker and antenna. The 
unit operates on 117 VAC. Com- 

(ADVERTISEMENT) 

NEW SCANNER MONITOR ANTENNA 
By Scott Larkin 

The Avanti Astro Scan Tri -Band Monitor Antenna 
Anew base station scanner 

antenna called the Astro 
Scan has been developed 

recently by Avanti - one of the 
oldest and largest antenna com- 
panies in the world. 

As with a TV set, it's the antenna 
that helps make the system really 
work clearer and more effectively. 
That's why the Astro Scan is so 
much more than just a "built -in" 
antenna. It really pulls in the signal 
- and extends the receiving capa- 
bilities of your scanner. 

With Astro Scan, you can monitor 
the entire range of HF, VHF and 
UHF signals, including the new "T" 
Band. It is also capable of trans- 
mitting on VHF and UHF and the 
Business Band portion of HF. You'll 
pick up more on the scene mobile 
reports, more long distance signals 
and hear a lot more action than with -4 .ems, 
your "built -in" antenna. 

The unique co- inductive design 
actually combines three antennas 
into one, with each antenna 
operating at peak potential. Astro 
Scan is compatible with all old or I I 

new base scanners. 

-T-- 

Exclusive features of the Astro 
Scan: 
Unique design eliminates 
troublesome coils. No burn out 
when lightning strikes. 
Lightweight, compact design is 
engineered for ease of installation. 
State -of- the -art design improves 
both gain and bandwidth. It gives 
you fewer dead spots and longer 
range, clearer reception. 
Uses a DC ground construction. 
This electronic configuration cuts 
static and noise. 
Compact aerospace construction 
is well balanced to reduce strain on 
the mast and rigging. The cryogenic 
aluminum used in the manufacture 
of the Astro Scan actually gains 
strength in colder weather, helping 
it to resist an antenna's worst enemy 
- ice storms. 

So, if you're tired of not getting into 
all the action, discover 
what's really happening today with 
the Avanti Astro Scan. For more 
information, contact Avanti 
Research and Development, Inc., 
340 Stewart Ave., Addison, IL 
60101. 800 -323 -9429. Illinois 
Residents: 312 -628 -9350. 
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plete information on the new low - 
cost Bearcat 5 scanner is avail- 
able from Bearcat scanner sup- 
pliers or directly from Electra 
Company, P.O. Box 29243, Cum- 
berland, IN 46229. 

Speaker System 
Radio Shack's Optimus 25 speak- 
er system has an acoustically 
sealed 12 -inch woofer, a 4 -inch 
midrange speaker, and a 21/2- 
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inch tweeter. Two switches let you 
adjust midrange and treble to suit 
acoustics. There are phono -type 
jacks and screw terminals for easy 
hookup. The Optimus 25 has a 
genuine walnut veneer cabinet 
with removable chocolate brown 
grille. The system's response 
range is 45- 20,000 Hz, and the 
power handling capability is now 
up to 75 -watts at 8 -ohms. The 
catalog price is $129.95 at Radio 
Shack stores and dealers nation- 
wide and in Canada. 

Super Car Radio 
Alpine Electronics has intro- 
duced the 7308 in -dash FM /AM 
cassette radio that features digital 
phase -locked -loop frequency syn- 
thesizer, digital station readout 
and tape counter, a five -station 
preset memory with automatic 
scan and seek, and a music sen- 

12 ELEMENTARY ELECTRONICS /July- August 1980 



sor system that scans the tape for 
the start of a new song. The unit 
carries a suggested retail of 
$699.95. The 7308 offers 6- watts- 
per- channel RMS for each of four 
channels, or a total of 24 -watts 
RMS, Dolby noise reduction, sepa- 
rate bass and treble controls, four - 
way fader, chrome and ferro- 
chrome tape switch, locking fast 
forward and rewind with auto- 
matic eject at the end of fast for- 
ward, and automatic replay at the 

Yt D 
Y 
fY 

ALPINE 

r *r nn awn. 
new 

end of rewind. All controls are 
electronically activated for feath- 
er -touch softness and instant re- 
action. Alpine's unique cassette 
glide system gently pulls the tape 
into playng position and electro- 
mechanically locks the tape 
against the head to align the head 
precisely and to ensure fidelity to 
specifications. The electronic 
glide eject system lifts the cas- 
sette and gently presents it to 
the listener outside the cassette 
window to further protect the hard 
permalloy head. The 7308 fits most 
makes of American and foreign 
cars. The 7308 has built -in mut- 
ing, balance control, noise elimi- 
nator switch, stereo indicators and 
FM 'AM switch. For all the facts, 
write to Alpine Electronics of 
America, 3102 Kashiwa St., Tor- 
rance, CA 90505. 

5 -way Speaker Switch 
The Controller, a new stereo se- 
lector switch designed by Audio - 
tex Laboratories Division of GC 
Electronics, allows hookup and in- 
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dependent control of up to five 
pairs of stereo speakers. Any one 
pair or up to all five pairs may be 
played at the same time! In addi- 
tion, the Controller incorporates 
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Traditional 
2 

Nß 
Wire- Wrapping 

JUST WRAP 

Wire- Wrapping 

WHY CUT? 
WHY STRIP? 
WHYNOT . 

JlJZ l1 wr 
AWG 30 Wire 
025" Square Posts 
Daisy Chain or Point To Point 
No Stripping or Slitting Requ.red 
JUST WRAF .,... 

Built In Cut Off 
Easy Loading of Wire 
Available Wire Colors: 
Blue, White Red & Yel Low 
PATENTED U.S.A. 
FOREIGN PATENTS PENDING 

w11ì3 
WRFYPLNG 
TOO_. 

JUST WRAP TOOL WITH ONE Sc FT. RO'.L OF WIRE 
COLOR 

BLUE 
WHITE 

YELLOW 
RED 

PART NO. U.S. WST PRICE 

JWIB 
JW 1 W 
JWIY 
JW1R 

$14.95 
14.95 
14.95 
14.95 

REPLACEMENT ROLL OF WIRE :0 FT. 

BLUE 
WHITE 

YELLOW 
RED 

RJWB 
RJW W 
RJWY 
RJWR 

$ 2.98 
298 
2.98 
a98 

JUST WRAP-UNWRAPPING TOOL 

I JUW 1 $ 3.49 

'Minimum billings $25.00, ad3 shipping charge 
$2.00 /New York State residents add applicable tax 

OK Machine & Tool 
Corporation 

3455 Conner' St., Bronx.N.Y. 10475 U.S.A. 
Tel. (212) 994 -6600 Tele{ 125091 
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HEW PRODUCTS PARADE 

two stereo headphone jacks for 
private listening. The unit features 
built -in circuitry for amplifier pro- 
tection, regardless of the number 
of speakers employed. The inter- 
nal protection load may be switch- 
ed out of circuit if desired when 
the speaker' load is no less than 
4 -ohms. It's rated at 50 -watts con- 
tinuous per channel. Suggested 
retail price of the Controller (30- 
8710) is $49.50, and it's available 
at electronics and audio dealers 
nationwide. Get all the facts di- 
rectly from GC Electronics, 400 
So. Wyman St., Rockford, IL 
61101. 

Ring a Floppy 
The Floppy Saver is a reinforc- 
ing ring designed to lengthen the 
life of mini -disks by preventing 
damage to the center hole by the 
clamping hub and rotating spin- 
dle. Such damage can cause loss 
of the data and the disk. Floppy 
Saver is made of 7 -mil (.007) my- 

PRESSURE RANG 

PRESS DOWN 

l0 P SAVER RING _ .-CCTS-HA 
REMOVE BACKING PAPER 

AvD PEACE RING - 
ADRESIVE SIDE DOWN 
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lar with paper -protected super ad- 
hesive backing. The rings are 
punched on a special steel die 
with a tolerance not exceeding 
0.0005- inches. The Floppy Saver 
is easily installed with the special 
tool provided and in many cases 
can resurrect damaged mini- disks. 
Price is $14.95 for a kit with 25 
rings and tool. Contact your com- 
puter store or Tri -Star Corpora- 
tion, P.O. Box 1727, Grand Junc- 
tion, CO 81502. 

AM /FM /CB Disguise Antenna 
A new 3 -way antenna system by 
The Antenna Specialists Company 
disguises the fact that a CB radio 
is in the vehicle, helping to pre- 
vent theft. The antenna looks like 
a standard auto antenna and has 
no visible coil to show that it 
works on CB; It simply mounts in 
place of the standard AM FM 

14 

cowl mount antenna. Special hid- 
den couplers permit it to give ex- 
cellent performance on CB as well 
as AM and FM broadcast recep- 
tion. Called the model M -266, the 
antenna includes a solid -state pre - 
amplier to significantly boost FM 
signal reception. By providing up 
to 15 dB of signal boost, it helps 
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prevent noisy reception from dis- 
tant FM stations and also reduces 
the "picket fencing" caused by 
rapidly changing signal strengths 
during highway driving. The sug- 
gested retail price of the new 
model M -266 antenna system is 
$49.95. Complete details are avail- 
able from A/S antenna suppliers 
or by writing directly to The An- 
tenna Specialists Company, 12435 
Euclid Ave., Cleveland, OH 44106. 

Light Show Control 
Edmund Scientific offers a 3 -chan- 
nel Sound to Light Control Unit 
for producing special music/ 
lighting effects. The unit visually 
displays the frequency, and am- 
plitude or loudness content of 
music. Three controls allow you 
to break down the music into 

- _'-_-EnxIr NIT S?: 
><,E Et 
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three basic frequency ranges: low 
(bass), medium (mid- range), and 
high (treble). Using ordinary in- 
candescant light bulbs, the 3- 
channel Sound to Light Control 
Unit illustrates its sensitivity to 
these frequency ranges in the ac- 
tivity of the light signals. The unit 
will respond differently to different 
types of music and can be ad- 

(Continuer! on page 16) 

CB 
Microphones 

RK 76 
Turner has combined noise 
cancelling features and the 
range- boosting advantages 
of a power mike. Noise 
cancelling keeps your 
transmission free of 
background noise while the 
preamp Circuit assures you 
full modulation, maximum 
range and optimum clarity. 
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If you 
put your 
mike is 
Serious CB operators who want to get the most from their transceivers have been 
setting aside the microphones that came with their radios and replacing them with 
Turner Microphones. In the United States, they've been doing this since the 1950's. 
Now they are doing it in 33 countries around the world. 

Why? 

Radio manufacturers, in order to keep the cost of radios competitive, have designed 
simple, inexpensive microphones that are just that and nothing more. Turner 
amplified mobile mikes, on the other hand, with 0 to 15 dB gain controls can supply 
the extra "talk power" that will fully modulate the radio. Noise cancelling Turner 
mikes eliminate the unwanted background noise in truck cabs and tractors while 
delivering clear modulation of the desired signal. Amplified Turner desk mikes with 
gain controls, push -to -talk switches and lock levers allow the base station operator 
ease of operation, flexibility and much more "talk power" than the original 
microphone. 

So, if you want to improve your radio's performance quickly, inexpensively and 
effectively, then get serious and put your money where your mike is - on a Turner 
Microphone. 

Super 
Sidekick 
This is an outstanding 
base station mike for 
SINGLE SIDEBAND 
operations. The Super 
Sidekick power mike has 
two gain adjustments to 
match the sensitive input 
requirements of both 
high and low impedance 
transceivers. If you're a 
sidebander - you'll be 
QSA -5 with this mike. 

RK 56 
This is the "truckers' favorite" 
A combination of economy and 
exceptional noise cancelling, 
dynamic performance. In large 
truck cabs, an extra long 
rugged coil cord provides easy 
mike handling and the noise 
cancelling feature blocks out 
unwanted background noise 
for clearer transmissions. 
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TELEX 

+3B 
The rugged die -cast 

case, temperature- stable 
silicon transistors and 

humidity- resistant 
ceramic element make 

this power mike 
practically indestructable. 

Maximum -23 dB output 
is easily adjusted by a 

gain control on the front 
panel for powerful audio 

- free of QRM. 

TURNER 
TELEX COMMUNICATIONS, INC. 

8601 Northeast Highway Six. Lincoln. NE 68505 U.S.A. 
Europe: 22. rue de la Légion- d'Honneur. 93200 St. Denis. France. 
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Discone° Model DCX 

MAKE 
YOUR 

SCANNER 
h REALLY 

PERFORM! 
.with Hustler multi -band 
monitor antennas. 
Whether it's mobile or base, 
Hustler has the antenna that 
provides exceptional scanner 
performance, resulting from 
advanced engineering and 
use of quality materials. 
If you want real performance... 
get Hustler! 
Clearly the choice of those 
who know quality. 

See your dealer or write: 

41_1 T ER ,NC. 

MOM 
Magnetic 

Mount 

3275 North B. Ave..Kissimmee, Florida 32741 
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Get A GNOME 
the original micro- synthesizer 
Every day more people discover that PAIA's 
GNOME is the most versatile, cost effective 
special effects device on the market today. 

John Simonton's time -proven design 
provides two envelope generators, VCA, VCO 
and VCF in a low cost, easy to use package. 
Use alone with it's built in ribbon controller or 
modify to use with guitar, electronic piano, 
polytonic keyboards, etc. 

The perfect introduction to electronic music 
and best of all, the Gnome is only $59.95 in 
easy to assemble kit form. Is it any wonder 
why we've sold thousands? 

1020 W. Wilshire Blvd. Oklahoma City. OK 73118 

I Send GN('Ml'. MR HO- SZ \ I IIESIZER Kit 
1559.95 plus S2.00 postage) 

I GNOME MICRO -SYNTHESIZER 
1Fully Assembled) $100.00 plus $2 postage 

1 Send FREE CATALOG 

name 

address 
city state _ zip 

visa _ rn,c. card no. 
`BMADept. 7E 14051843 -9626 
1020 W. Wilshire Blvd. Oklahoma City, 06 73116 J 
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NEW PRODUCTS PARADE 
(Continued fron? page 14) 

justed to suit the listener's musical 
preference. The 3- channel Sound 
to Light Control Unit sells for 
$24.95 plus $1.75 handling and 
guaranteed delivery. For complete 
information and catalog, write to 
Edmund Scientific Company, 7802 
Edscorp Building, Barrington, NJ 
08007. 

Gas Saver 
Heath's new portable digital en- 
gine analyzer, the CM -1550, han- 
dles several tune -up measure- 
ments, including dwell for 4 
through 8- cylinder engines, RPM 
to 10,000 in two ranges, DC volt- 
age to 200 -volts in two ranges, 
resistance to 2- megohms in three 
ranges, and direct current to 20 
Amperes. With the optional CMA- 
1550-1 Shunt Accessory, the CM- 
1550 will also measure starting 
current and battery charging 'dis- 
charging current, up to 400 Am- 
peres. The CM- 1550's liquid crys- 
tal display shows all measure- 
ments. Power is supplied by a 9- 
volt battery (not included). The 
inductive pick -up for the RPM 
readings is attached to any spark 
plug wire. The CM -1550 can be 
assembled in two or three eve- 
nings, with just one circuit board 
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to wire. It is mail order priced at 
$94.95, while the optional CMA- 
1550-1 400 -Amp Shunt Accessory 
sells for $13.95, mail order. For 
more information on the CM -1550 
Engine Analyzer, send for a free 
catalog to Heath Company, Dept. 
350 -180, Benton Harbor, MI 49022. 
or pick up your copy at the near- 
est Heath Electronic Center. 

Logic Probe Kit 
We took a lesson from the lead- 

ers in the kit business," explained 
Continental Specialties President 

Ron Portugal, in designing the 
manual for our $19.95 Logic Probe 
Kit. We made each step simple 
and obvious. As a result, the LPK - 
1 is an easy one -night project." 
The Continental Specialties LPK - 
1 Logic Probe Kit is a full perform- 
ance CSC Logic Probe in kit form 
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including all the parts, hardware 
and instructions necessary to put 
it together the day it arrives. With 
it, logic levels in a digital circuit 
translate into light from the Hi 
and Lo LEDs; pulses as narrow as 
300 nanoseconds are stretched 
into blinks of the PULSE LED. The 
LPK -1 is completely circuit- power- 
ed. Its input impedance is 300,000 - 
ohms. High and low logic thresh- 
olds are taken at 70% and 30% 
of the applied Vcc, respectively. 
The input to the LPK -1 is pro- 
tected to ±50 VDC continuously 
applied, and up to 117 VAC for up 
to 15 seconds. Power is provided 
from the circuit under test through 
a 36 -inch long power cord which 
features a molded strain relief 
collar and pre- attached color - 
coded insulated alligator clips. 
The $19.95 price puts it within the 
reach of everyone. The LPK -1 is 
now available at most CSC dis- 
tributors. For additional informa- 
tion or the name of your local 
distributor, call Continental Spe- 
cialties Corporation toll free at 
1 -800- 243 -6077 or write to them at: 
70 Fulton Terrace, New Haven, 
CT 06509. 

Pianocorder Kit 
A do- it- yourselfer can now trans- 
form his or her idle home piano 
into a full -time musical entertain- 
ment center with the help of a 
newly -patented retrofit kit from 
Superscope, Inc. The kit contains 
a Pianocorder reproducing sys- 
tem, an electronic mechanism 
which enables a normal piano to 
record and play "live " -by itself 
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NRI training in TV 
and Audio Servicing 
keeps up with the 
state of the art. 

Now you can learn to 
service video cassette 

and disc systems. 
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-with the touch and interpretation 
of the recorded pianist. It can be 

adapted to fit almost any upright, 
spinet or grand model without af- 
fecting the piano's normal func- 
tioning. Based on computer tech- 
nology, the Pianocorder system 
utilizes digital tape cassettes to 

encode, then reenact a perform- 
ance as it was originally played. 
The cassettes are inserted in a 

small tape recorder which acti- 
vates the piano keys via a logic 
circuit board mounted across the 
open space behind the keys. In- 
stallation takes from 8 to 12 hours. 
Pianocorder kits, including all 
componentry, step -by -step instruc- 
tions and a bonus set of ten tapes, 
start at $1495. For more informa- 
tion or direct ordering, write 
Superscope, Inc., 20525 Nordhoff 
St., Chatsworth, CA 91311. 

LED Level 
Here's a totally new kind of level 
indicator -unique because it oper- 
ates electronically. The flick of a 

switch activates two LEDs when 
the surface is level -only the light 
on the high side is lit when it is 
not. Called the Lectra -Level, this 

CIRCLE 38 ON 
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battery -operated tool is accurate 
to professional standards. The 
Lectra -Level is ideal for the week- 
end handyman and do -it -your- 
selfer, who wants to level shelves, 
pictures. clocks, thermostats, re- 
frigerators and ranges. washers. 
dryers, etc. It's suggested retail 
price is $13.95. For additional in- 
formation, write to Martronics, 
Corp., 8700 Waukegan Road, Mor- 
ton Grove, IL 60053. 
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BW -2630 
Battery Tool 

BW-2630 $19.85* 
BT-30 $ 3.95' 

BT- 2628 $ 7.95' ̀ 

BW -2630 BATTERY TOOL 
The new BW -2630 is a revolutionary battery 
powered wire- wrapping tool. The tool operates 
on 2 standard "C" size NiCad batteries (not 
included) and accepts either of two specia115 
designed bits. Bit model BT -30 is for wrapping 
30 AWG wire onto .C25" sgiiare pins , BT-262E. 
wraps 26 -28 AWG wire. Both produce the 
preferred "modified " wrap. 
Designed for the serious amateur, BW -263C' 
even includes both positive indexing anc 
anti- overwrapping mechanisms - features 
usually found only in industrial tools costing 
five times as much. Pistol grip design and 
rugged ABS construction assure performance 
and durability. In stock at local electronic 
retailers or directly from 

OH Machine & Tool Corporation 
3455 Conner St., Bronx,N.Y. 10475 U.S.A. 

\Tel. (212) 994 -6600 Telex 125091 
Minimum billings $25.00, add shipping charge $2.00 

New York State reside its add applicable tax 
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Lou build color TV, hi -fi, professional instruments. 

Now, in addition to learning 
color TV and audio systems servicing, 
you get state -of- the -art lessons in 
maintaining and repairing video cas- 

sette recorders, and the amazing new 
video disc players, both mechanical 
and laser -beam types. 

Learn at Home 
in Your Spare Time 

And you learn right at home, 
at your own convenience, with- 

out quitting your job or going to 

night school. NRI "bite- size" les- 

sons make learning easier... NRI 

"hands -on" training gives you 
practical bench experience as you 

progress. You not only get theory, you 
actually build and test electronic cir- 

cuits, a complete audio system, even 

a color TV. 

Build Color TV with 
Computer Programming 

As part of your training in 
NRI's Master Course in TV /Audio/ 
Video Systems Servicing, you 
actually assemble and keep NRI's 

exclusive designed -for -learning 25" 

Learn at home at your convenience. 

(diagonal) color TV It's the only 
one that comes complete with built - 
in computer tuning that lets you 
program an entire evening's enter- 
tainment. As you build it, you intro- 
duce and correct electronic faults, 
study circuit operation, get practical 
bench experience that gives you extra 
confidence. 

You also construct a solid -state 

stereo tuner and amplifier complete 
with speakers. You even assemble pro- 
fessional -grade test instruments so 

you know what makes them tick, too. 

Then you use them in your course, 
keep them for actual TV and audio 
servicing work. 

NRI Includes 
the Instruments You Need 

You start by building a transis- 
torized volt -ohm meter which you use 
for basic training in electronic theory. 

Then you assemble a digital CMOS 

frequency counter for use with lessons 

in analog and digital circuitry, FM 

principles. You also get an integrated 
circuit TV pattern generator, and an 
advanced design solid -state 5" trig- 
gered -sweep oscilloscope. Use them for 

learning, then use them for earning. 

NRI Training Works... 
Choice of the Pros 
More than 60 years and a 

million students later, NRI is still first 

choice in home study schools. A na- 
tional survey of successful TV repair- 
men shows that more than half have 
had home study training, and among 
them, it's NRI 3 to I over any other 
school. 

(Summary of survey on request.) 
That's because you can't beat 

the training and you can't beat the 
value! For hundreds of dollars less 

than competing schools, NRI gives you 

both color TV and audio... 

Other NRI training includes Computer 1 chnology, 
Complete Communications Electronics. 

and now includes training in video 
cassette and disc systems. Send for 

our free catalog and see for yourself 
why NRI works for you. 

Free Catalog. 
No Salesman Will Call 

Send today for our free 100 - 

page catalog which shows all the kits 
and equipment, complete lesson plans, 
and convenient time payment plans 
for courses to fit your needs and 
budget. Or explore the opportunities 
in other NRI home study courses like 

Microcomputers & Microprocessors, 
CB and Mobile Radio, Aircraft and 
Marine Radio or Complete Communi- 
cations. Send the postage -paid card 
today and get a head start on the state 
of the art. If card has been removed, 
write tocs 

NRI Schools 
McGraw -Hill Continuing 

Education Center 

3939 Wisconsin Ave. 

Washington, D.C. 20016 
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SHORTWAVE RADIO 
RECEIVERS ANTENNAS ACCESSORIES 

CALL OR WRITE FOR FREE CATALOG 

SONY 
ICF -6700W - - -` 

FULL SW 
COVERAGE 
FROM .5-30 
MHz - ALL LIST NOW 
DIGITAL PIu4 ONLY 

$8.00 43995 $37995 
Shipping 

ICF -6700W DIGITAL AM /FM, SW coverage from .5 
to 30 Mhz Full digital readout on all bands SW 
pretuning for high sensitivity and selectivity RF 
Gain control for low distortion SSB /CW Narrow /wide 
selectivity for AM/SW Runs on 110 Vac 60 Hz. or 
DC battery power for true portability. 

IMPROVE YOUR 
RECEPTION WITH 
AN AMECO ALL - 
BAND PREAMP! 

6 -t60 Meters 
20+ dB Gain 
Low Price 

Plus $2.50 Shipping 

MODEL PLF-2 Improves weak signals as well as Image 
and spurious rejection of most receivers Direct switching 
to rec or preamp Includes pwr supO 117 VAC wired & 

tested 549.95. 

The 

Eavesdropper 
SHORT WAVE 

BROADCAST 
RECEIVING 

ANTENNA 

No other antenna combines all these Natures: 
ce.IMIY ..Musa, tern P.m 
wen le0 Nw w 12 ba.Na.l. Mae 

wcr 5o M a ebgwM .w WOE ilApnn n 
ANO.0e 1101e.bi1 er b. cleans. sack .bk.n m.M 
w. MAMA WOW W Om YM muho is MO /AM 1 
dad. ITi wilt irai miss of a 
Mowry IS MMN wit b eweM m.e seem Min n mw 
Mil ems New sedan 
Saul, medley ... S b.. 
Ws le ...NI le as Mk C. 1eYYllen Marshals Mal 
pee. Nie)oi Nee doe 43 SS 
NM Yaw wwrweY 

Nr $5995 
o vJ 

Piu52.50 Shipping 

SPECTRONICS, INC. 
KIM 1009 GARFIELD ST., OAK PARK, ILLINOIS 60304 

(312) 848.6777 
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NOWIFOR McGEE'S 
BIG SPEAKER CATALOG 

1001 BARGAINS IN 
SPEAKERS - PARTS -TUBES - HIGH FIDELITY 

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

Send for 
fin SOOK 

Big opportunities. Big 
profits. Earn quickly. 
Full or part time. Learn 
at home. its easy Do 
real jobs. Tools - Materials Supplied. 
Lic. State of NJ - 
Appd for Veterans. Send 
Name and address for 
FREE book. 

Locksmit ing Institute, Dept. 472.000 
, Terii..r, N: ii,. swot Little Falls, N. J. 07424 

I 
Thanks to you, It 

works. For all of us. United Way 
PAa Public Service of This Magasine L The Advertising Council 
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COVER TO COVER 
YOUR ELECTRONIC BOOKSHELF 

It's a Book! Heath Continuing Edu- 
cation, a division of Heath Company, 
has introduced a new learn -at -home 
electronics program on phase -locked 
loops. Heath's Phase -Locked Loops 
program, EE -104, discusses the uses, 
designs and operation of PLLs wide- 
ly used in television receivers, FM 
receivers, CB and 2 meter transceiv- 

Loose -leaf binder 
250 pages 
$49.95 

ers, industrial telemetry circuits 
and motor controls. Price is FOB 
Benton Harbor, MI. For further 
information on this and other ad- 
vanced electronics programs, write 
for a free catalog to Heath Continu- 
ing Education, Dept. 350 -160, Benton 
Harbor, MI 49022, or pick up a copy 
at the nearest Heathkit Electronic 
Center, or circle number 1 on the 
reader service card. 

D2R2. Here's a fascinating and fan- 
tastic project in machine intelligence 
and robotics -a project an experi- 
menter can carry as far as he wants, 
deciding just how advanced his robot 
will be! How to Build Your Own Self - 
Programming Robot, by David L. Hei- 
serman, takes the reader through 
every step -every circuit, switch, 
program, and byte of memory. This 
is more than just a projects book, 
however; its a straightforward how - 
to introduction to the sophisticated 

HOW TO BUILD YOUR 

WN SELF- PRODRAMMIN 

O ei.the diseniet meuert.s ae óa. is 
ese de 8015 eiv. wnecesso tob,,le Ruh 

nay Robot. a rood (spate of 

Soft Cover 
230 pages 
$7.95 

subject of robotics and machine in- 
telligence, a practical guide that 
shows how to build a robot capable 
of learning how to adapt to chang- 

ing circumstances in its environment. 
The unique little creature described 
in this book, named Rodney, can pick 
up signals and stimuli from his en- 
vironment and develop perceptions 
just like humans and higher animals 
do. Yet Rodney is fully trainable, and 
his personality can be altered and 
molded by human intervention. All 
in all, Rodney is in a class by him- 
self, and is a most remarkable and 
fascinating machine -he can pro- 
gram himself to deal with the prob- 
lems of the moment, and devise 
theories for dealing with similar 
problems in the future. Yes Rodney 
is self -programming, and as a result 
no two Rodneys behave exactly the 
same way. In fact, if his self- gener- 
ated memory is wiped out, he'll de- 
velop another one that's somehow 
different from the first. Published by 
Tab Books, Blue Ridge Summit, PA 
17214. Circle number 61 on the read- 
er service card. 

Latest CPU. Programming the 
Z8000, by Richard Mateosian, pre- 
sents a comprehensive description of 
the Z8000 -an advanced and sophis- 
ticated CPU. Programming the Z8000 
will be of special interest to all PDP- 
11 users and valuable to anyone 

Soft cover 
320 pages 
$15.95 

interested in learning machine lan- 
guage programming. The text covers 
input / output techniques, Z8000 
peripheral components, utility pro- 
gramming examples, Z8000 address- 
ing modes, Z8000 hardware organi- 
zation, and contains a complete in- 
struction set. The book instructs the 
user, by example, how to write clear, 
well- organized programs. Published 
by Sybex, 2344 Sixth Street, Berke- 
ley, CA 94710. Circle number 60 on 
the reader service card. 
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AMERICA'S NEWEST, MOST 
SOPHISTICATED SCANNER 

IS ALSO THE EASIEST 
TO PROGRAM SCANNER. 

Presenting the new 
Bearcat® 300 Scanner 
with Service Search. 

It's like having a 
frequency directory 
already pre - programmed 
in your set -to let you 
tune in all the action 
at the touch of a button. 

The incredible, new, 50 channel 
Bearcat 300 Scanner with Service 
Search is another first in scanner 
innovation. Another triumph in 
synthesized spaceage technology. 
Another first from the leader in real 
excitement. 

Over 2100 active frequencies are 
pre -programmed into the Bearcat 300 
Scanner memory bank. These 
frequencies are arranged in eleven 
service categories, as allocated by 
the F.C.C. 

Simply push the police service 
button, for example. You'll search and 
find only the frequencies allocated to 
police -and be able to monitor every 
local, active frequency. Then they are 
programmed into the normal scan 
operation via keyboard entry. 

It's that easy That automatic for 
every service category -fire, marine, 
HAM, emergency, air, etc. It's truly 
like having a frequency directory 
already pre- programmed in your set. 

The new 5C-channel Bearcat 300 
Scanner brings you every feature 
you've ever wanted, and then some. 
7 -band coverage, AM /aircraft and FM. 
Patented Track Tuning. Automatic 
squelch. Priority. Automatic lockout. 
Activity count. Selective scan delay. 
Direct channel access. Digital display, 
and a lot, lot more -even a digital clock, 
and mountings for mobile operation. 

The new Bearcat 300 Scanner. 
Possibly the ultimate Scanner. 
Certainly the most automatic, easiest 
to use Scanner ever. 

Now that's real excitement. 

HAM EMERG. TELE. GOVT FOREST IND. ä BANS hl i 

POUCE FIRE MYR+NE HAM E/AERO. TELE GOVT. FOREST YID. 17Gr6 MI 

.5.0' ._ LI 7 i 

DELAY DIM - 
SPEED COUNT 

Mill MIR 
AUA. DYE 

MI Mk 

r 
300 SCANNER. 

Follow the feeder to real excitement. 
J Copyright 1979 Electra Conpay. Division of Masco Corp. of Indiana. 

300 E. County Line Road SDutr. Cumberland. Indiana 46229 
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HFFI 
REPORTS 
REMOTE CONTROL 

BY GORDON SELL 

The room was quiet as the young 
woman picked up the microphone and 
said "power." A small LED lighted on 
the panel of the stereo control and all 
the components responded with similar 
LEDs and dial lights, and a metallic voice 
echoed across the room "okay." The 
woman and the voice continued the 
conversation. 

"Tuner" said the woman. 
"Okay," responded the machine. 
"Channel Two," said the woman 

mumbling the word "two." 
"Repeat ?" queried the machine. 
"Channel Two," she repeated, clearly. 
"Okay," said the machine as the LED 

channel display switched to the pre- 
programmed channel. 

"Volume up," said the woman. 
"Okay," and the sound came on 

quietly. A few more "Volume up" com- 
mands later the sound was flooding the 
room. 

Glimpse of the Future. This remarkable 
demonstration was of a prototype remote 
control system developed by Toshiba. 
The machine can control a tape deck 
and turntable in addition to the tuner. In 
fact it can do everything but put a record 
on the platter and flip it, and insert cas- 
settes. Hopefully such a system will be 
available to consumers in thé near future. 

A lot of other remote control systems 
are already a reality. 

Kenwood, Technics and JVC recently 
introduced remote control systems that 
operate with infrared control units much 
like television remote controls. All three 
are capable of controlling tuners, turn- 

Toshiba's prototype remote control sys- 
tem is just a peek at the future of hi -fi 
systems. It can understand 15 words and 
put them together to make 19 total in- 
structions. If it doesn't understand it 
asks the operator to repeat and it lets the 
user know he was understood verbally. 
Circle number 92 on the R. S. coupon. 

base station 
antennas are 

WORLD FAMOUS 

Top Hat Static Arrester 

5/8 Wave Design 

Hy- Gain's pioneering innovations in CB base antenna design. 
This powerful 5/8 wave base station antenna design was an original Hy -Gain 
concept. Efficiency is increased substantially over conventional designs. 
Furthermore, Hy- Gain's CB antennas are subjected -o the same demanding 
requirements established for amateur, military and c )mmercial antennas. 

2 The Exclusive Hy -Gain Beta Match. 
The Beta Match provides proper matching between feedline and antenna for 
optimum performance. Tne Beta Match also puts the antenna at dc ground, 
thus draining off precipitation static. 

3 Taper Swaged Tubing. 
Hy -Gain uses taper swaged, heavy -gauge, aircraft quality, seamless 
aluminum tubing for all radiators and radials. This gives our collinears less 
wind loading and more stability than with most other designs available. 

4. The Top Hat Static Arrester. 
Hy -Gain engineering expertise developed what we cal' the "Top Hat" Static 
Arrester. This wire configuration atop many of our base station antennas is 
designed to reduce precipitation static to an absolute minimum, resulting in 
crystal -clear, two -way communication. 
Radial Plates. 
High wind survival and extra years of high performance are assured because 
of our rugged construction techniques. A good example of this is the 
machine- formed radial plates fitted to each Hy -Gain orr nidirectional 
antenna. These precision plates hold the radials firmly in place, thus 
preventing them from loosening or even falling off. 

TELEX. by -gain 
TELEX COMMUNICATIONS, INC. 

8601 Northeast Highway Six, Lincoln. NE 88505 U S.A. 
Europe. 22. rue de la Légion- d'Honneur, 93200 St. Denis. F-ance. 
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The world's most popular CB 
base antenna! Hy -Gain was the 

first to design a 5/E ilsve collinear 
antenna. It was t ultimate omni 
when we, NVented it and it still is. 

Its impressive 5.3 dB gain in all 
" directions has become the 

dustry standard that other 5/8 
ve omnis are measured against. 

The Penetrator's signal is 
compressed at the horizon for 

extra power and distance because 
of its extra long 22' 9" (6.9m) 

radiator length. Its unique top hat 
discharges static buildup to nearly 

eliminate noise. This is not just 
another ground plane antenna; its 

superb design and heavy -duty 
construction will handle 1500 

watts of power with no problem 
because there are no power - 

robbing loading coils to burn out. 

Model 500 
The Super 
Penetrator 

5.3 dB gain 
1500 watts power handling 
capability 
Low signal -to -noise ratio 
Compressed signal for extra 
power 

Model 473 
CLR II 
This is the most copied 
5/8 w colinear 
ant the market. 
The CLR ll achieves a 
powerful, no- nonsense 
4.2 dB gain at the 
horizon, and a big 500 
watts of power handling 
capability. This is, by far, 
the best value in Base 
Station Antennas 
available today. 

HI-FI REPORTS 

tables, cassette decks, and integrated 
amplifiers. On the tuners they control 
on /off and cueing functions and on the 
cassette decks all functions are con- 
trolled. 

Another interesting development is Eu- 

mig's computer- controlled cassette deck. 
It is designed to operate under the con- 
trol of any 8 -bit microcomputer, and up 
to 16 of these decks can be controlled 
by one computer. 

What we've seen so far is just the be- 
ginning of remote controlled audio. In 

the near future you can look forward to 
home audio systems with multiple speak- 
er systems that will be operable from 
anywhere in the home with a pocket size 
remote controller. The audio industry has 
only scratched the surface in this ex- 
citing area. 

Technics remote control system is avail- 
able today. It consists of a tuner /preamp 
(ST- K808), a 40- watt -per -channel ampli- 
fier (SE -A808) and SH -R808 remote con- 
trol unit. These three together cost $900. 
A turntable (SL -D33 at $260) and cas- 
sette deck (RS -M45 at $400) round out 
this interesting and futuristic system. Cir- 
cle number 91 on the R. S. coupon. 

This five -element yagi 
with 24' (7.3m) boom 

delivers an amazing 12.5 
dB forward gain with 31 

dB front -to -back ratio. 
For long distance, high 

powered action, this one 
has all other five -element 

yagis beat. This famous 
Hy -Gain Long John can 

handle 2000 watts of 
power with ease. Top 
quality materials and 
exclusive Beta Match 
feedpoint system with 

direct dc ground 
guarantees efficient 

power transfer and 
increases your talk 

power 18.4 times the 
normal output of 

your radio. 

Model 
410 
The 
Original 
Long 
John 
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Model 542 
SDB 6 
Two 12' 
(3.7m) beams 
on a 14' 
(4.3m) cross 
boom for 12.7,' 
dB forward 
gain 

Electronics 
Theory Handbook 

$1.95 At Your Newsstand 

Give Yourself a Break and 
Take The Mystery Out of 
Electronics! 

LEARN HOW- Cathode Ray 
Tubes Work Solar Electricity 
is Made SCRs Operate 
Dipole Antennas Function 

DISCOVER -The World of 
Computers and how to speak 
their language 

UNDERSTAND -Shortwave 
Receivers Crystals low 
power QRP Communications 

Antenna Tuners ... PLUS 
a Complete Guide to 
Propagation and Band 
Conditions 

FIND OUT -What makes Digital 
Multimeters and Frequency 
Counters tick, and much 
more! 

ON SALE AUGUST 7,1980 
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NEWSCAN 
ELECTRONICS IN THE NEWS 

Two Men in Early Stereo 
For Arthur C. Keller of Bell Labs, 

the winter of 1931 -32 was memorable 
for him, and historic for the world. 
Nearly every weekend, Keller and 
several Bell Labs associates would 
take their gear to the Academy of 
Music in Philadelphia. There, they 
matched their electronic wizardry 
with the musical virtuosity of Leo- 
pold Stokowski as he conducted re- 
hearsals and live performances of 
the Philadelphia Orchestra. 

Even then, Stokowski was a legend 
among conductors. No one denied 
that his tenure in Philadelphia had 

Leopold Stokowski is shown at Washing- 
ton D.C.'s Constitution Hall adjusting the 
controls on some early stereo equip- 
ment. Music played by the Philadelphia 
Orchestra at the Academy of Music in 
Philadelphia was transmitted to Washing- 
ton over the Bell System's underground 
telephone cables. 

altered the course of symphonic 
music in America," music critic 
Glenn Gould wrote in The New York 
Times. ". . . He had created, in his 
own image, an orchestra that could 
stand comparison with the greatest 
in the world -(and) by the time he 
left it, indeed, may have been the 
best in the world." 

"I found Stokowski very person- 
able," Keller recalled. "He had a 
dynamic personality. He was always 
very interested in our work, and co- 
operative with what we were trying 
to accomplish." 

The Bell Labs engineers hadn't 
chosen their collaborator accidental- 
ly. Harold D. Arnold of Bell Labs 
enlisted Stokowski's cooperation be- 
cause the development team needed 
a sound source that would push their 

new recording equipment to its lim- 
its, and in Stokowski's orchestra, 
they had found the greatest. 

" Stokowski's assistant would 
sometimes warm up the orchestra 
while we adjusted our equipment," 
Keller said. "Then Stokowski would 
step in, and it would be a different 
orchestra! It seemed to have a great- 
er volume and range, more zip; and 
he added flourishes that hadn't been 
there before." 

Keller recalls vividly the time he 
and Rafuse recorded Stokowski con- 
ducting Berlioz' Roman Carnival 
Overture, something Stokowski didn't 
often perform because it took so 
much of his energy. "I was getting 
pretty cocky by then," Keller said. "I 
went to Stokowski and asked him for 
a demonstration of the most his or- 
chestra could do in volume and fre- 
quency range. I sat in the middle of 
the orchestra while Rafuse monitored 
the controls in the basement. After 
the magnificent 10- minute perform- 
ance," Keller continued, "I checked 
with Rafuse and he reported, `It looks 
like a good recording." We came 
back to tell Stokowski, and he was 
completely exhausted, soaked with 
perspiration." 

Only four other recorded perform- 
ances of the Roman Carnival Over- 
ture by Stokowski exist, all done 
many years later. Stokowski's en- 
thusiasm for the Bell Labs project 
was revealed, Keller said, when the 
conductor visited the company's 
headquarters, then on West Street in 
New York City, to hear the Roman 
Carnival Overture recording. Accord- 
ing to Keller, Stokowski remarked, 
"This is undoubtedly the finest re- 
cording I have ever heard!" 

Now retired, Keller identified and 
classified the Stokowski discs from 
among some 6,000 early recordings 
stored in the archieves of Bell Labs. 
Selected copies of these recordings 
were presented to The New York 
Public Library and the Library of 
Congress. 

Servo IC for RC Cars 
A complete servo controller sys- 

tem on a single chip, designed to 
drive radio -controlled model cars has 
been introduced by Exar Integrated 
Systems, Inc. The XR -2266 is a 

monolithic integrated circuit consist- 
ing of two separate servo control 
channels on the same chip. One 
channel steers the model car; the 
other controls the direction of travel 
(forward or reverse) and speed. 

While the speed /direction channel 
requires external power transistors, 
the steering channel is completely 
self- contained, with an internal 
±350 milliamp output drive capa- 
bility. The XR -2266 servo controller 
system contains controls for the ac- 
cessory functions available in model 
cars, such as turn -signal indicators 
and back -up lights, all on one 18 -pin 
dual -in -line plastic package. The XR- 
2266 contains five separate subsys- 
tem blocks. It has two servo control 
systems, one for steering and one 
for forward -motion control. Next, it 
has a channel divider that automati- 
cally separates the composite con- 

A complete receiver and servo controller 
on one chip, EXAR's XR -2266 can re- 
ceive and act on all commands neces- 
sary to control every function of this 
radio -operated model car, even to turn- 
ing on the directional signals and back 
up lights. It may be the heart of next 
year's Christmas best -sellers. 

trol signal i, fo speed and steering 
inputs, directing each to the appro- 
priate servo controller channel. And 
last, it has two detectors, one each 
for turn -signal and back -up light in- 
dicators. The chip operates on bat- 
teries rated at 3.5 to 8.0- volts. 

The XR -2266 is priced at $4.45 in 
quantities of 100 or more and at 
under $2 each in mass -production 
quantities. Hopefully, the prices will 
come down before Christmas. 
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DX CENTRAL REPORTING 
A WORLD OF SWL INFO 

To steal a line from a well -known 
newscaster, 'let's hopscotch the 
world for headlines.' In this ever - 
changing world of shortwave broad- 
casting, there are plenty of highlights 
and sidelights to report this month. 

There seems to be a growing num- 
ber of illicit, unlicensed shortwave 
"pirate" stations on the air lately, 
with the so- called free radio stations 
in North America joining their gen- 
erally longer established cohorts in 
Great Britain and Europe. Often the 
operators of these illegal ventures 
profess to want to bring a different 
sort of programming to SW. 

That's the idea of ex -SWL Joseph 
Costello, owner of rock format FM 
station WRNO in New Orleans. But 
Costello's plans are for a legally - 
licensed U.S. shortwave station that 
would broadcast rock music. 

Costello sees commercial short- 
wave radio as a viable proposition 
and, reportedly, a 100 kilowatt short- 
wave transmitter is already on order. 
At this writing, the Federal Commu- 
nications Commission had not ap- 
proved a construction permit for 
WRNO SW, but if granted, the station 
could be on the air before the end 
of the year. 

There are several spots on the 
earth that, for whatever reason, seem 
to catch the imagination of short- 
wave listeners. These exotic loca- 
tions apparently have a special at- 
traction to many people, making SW 
stations in these areas special tar- 
gets for listening efforts. Tahiti is a 
prime example, and so are Nepal and 
Zanzibar and the southernmost con- 
tinent of Antarctica. 

For several years, the U.S. has 
operated a shortwave station -Amer- 
ican Forces Antarctic Network 
(AFAN) at our McMurdo base -on 
6,012 kHz. While it has been heard 
by DXers in the States and Canada, 
the station isn't powerful and the 
frequency is subject to considerable 
interference. So, Antarctica has been 
a very tough spot to log on SW. 

It became a somewhat easier task 
last fall when a new Antarctic short- 
wave station came on the air, to the 
surprise of most SWLs. The new 
station, Radio Nacional Arcangel San 
Gabriel has been operating on a 

frequency of 6,029 kHz, also in the 
49 meter band, from the Argentine 
military base Esperanza in the Ant- 
arctic. Programming is in Spanish, 
and DXers have been hearing it best 
at signon time, just before 0000Z. 

Shortwave news also is being 
made in southern Africa too. For 
several years, South Africa has been 
creating what it terms "Independent 
Homelands" for its various black 
African tribal groups. These "coun- 
tries" have not been recognized as 
truly independent by the rest of the 
world, however. 

A few months ago, shortwave 
broadcasting came to one of these 
Homelands, Transkei. The commer- 
cial station at Umtata, Transkei is 
called Capital Radio. With an em- 
phasis on pop music, it sounds a 
good bit like South Africa's own 

BY DON JENSEN 

Radio 5 home service commercial 
radio. Capital Radio has been heard 
here at DX Central around 0430 GMT 
on a frequency of 7,160 kHz. 

Reports that a new shortwave ser- 
vice will begin operation in South 
West Africa, now known as Namibia 
seem solid. Watch for a new, and 
probably quite powerful station at 
Windhoek, the capital city, early 
sometime this autumn. 

Israel Radio has long hoped to be- 
gin shortwave transmissions to North 
America during the prime time eve- 
ning hours. But until early this year, 
various problems prevented Kol 
Israel from broadcasting in English 
to listeners in the U.S. and Canada 
during this optimum listening period. 
That changed on January 31, when 
the Israeli station inaugurated direct 
English radio transmissions at 0000, 
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Hold everything! 
Get a #324 PanaVise Work Center. 
Here's everything you need to hold every- 
thing you work with ...in one money- saving 
package! Write for 
FREE catalog today. 

2850 E. 29th St., 
Long Beach, CA 90806 

Famous PanaVise., 
standard base tilts, 
turns, rotates to exact 
work position. 

6-compartment 
Tray Base Mount 
with 6 anti -slip feet. 

Adjustable Circuit 
Board Holder holds 
up to 10" board. 

Self- centering wire 
and Solder Holder' 
attaches to unit. 

FREE 2 Nib Sponges 
with self -purging slits 
for easy cleaning. 

*Solder wire and solder iron not included. 

Solder Iron Holder* 
with perfect angle 
for holding 
constant heat. 
Attaches to unit. 

CIRCLE 28 ON READER SERVICE COUPON 
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0100 and 0200 GMT. Initially, the fre- 
quencies used were 7,412, 9,815 and 
11,637 kHz. Further data on future 
program schedules and frequencies 
can be had by dropping a note to 
Kol Israel, Box 204, Cheltenham PA 
19012. 

Last Call. Time is growing short, 
but there is still time for shortwave 
listeners and all other DXing fans to 
attend the ANARC 1980 convention 
at Irvine, CA. ANARC -the Associa- 
tion of North American Radio Clubs - 
is the umbrella organization affiliat- 
ing the major listening hobby clubs 
in North America. Each year it spon- 
sors a gathering of DXers. ANARC 
'80 welcomes all persons with an in- 
terest in the fascinating hobby of 
listening to distant stations, whether 
beginner or veteran, whether a mem- 
ber of one of the ANARC affiliated 
clubs or not. 

The 15th annual convention is 
scheduled for July 18 -20 on the Uni- 
versity of California- Irvine campus. 
Expected to be on hand for the 
three -day event are some of the 
broadcasters you know from your 
shortwave listening from stations 
around the world, plus other listen- 
ers- several hundred of them -from 
across the continent and abroad. 

There will be talks, panel discus- 
sions, displays of equipment and the 
opportunity to meet and talk with 
other hobbyists and broadcasting 
personalities. The registration fee is 
$10. If you plan to attend the Satur- 
day night banquet, a highlight of the 
event, an additional $10.50 fee is 
charged. Those wishing to stay in 
convention lodgings right on the 
campus may reserve accommoda- 
tions. The rates are $23 per person, 
per day, single occupancy, with 
meals included; or $20 per person, 
per day, double occupancy, with 
meals. The convention hosts will try 
to pair you with another person in a 

double room, if you request it. I 

guarantee you'll find the convention 
interesting, informative and, yes, fun! 
Contact Steward MacKenzie, Con- 
vention Chairman, ANARC '80, 16182 
Ballad Lane, Huntington Beach, CA 
92649. 

Marketplace. There are a number 
of receivers on the market which 
take advantage of newer technology, 
including and especially, direct digi- 
tal frequency readout. The ability of 
a receiver to display numerically the 
exact frequency to which a receiver 
is tuned may be the single most im- 

portant factor in taking the guess- 
work out of shortwave listening. 

I've been intrigued by the pre- 
release publicity on a brand new 
SONY shortwave receiver called the 
ICF -2001, which seems to take the 
new technology one step further. The 
ICF -2001 does away with the busi- 
ness of tuning a dial. With frequency 
synthesizer and microcomputer built 
in, tuning is a matter of punching in 
the desired frequency. Additionally 
the ICF -2001 can also scan the 
bands. It looks like a technological 
breakthrough in the shortwave re- 
ceiver field for what I am told is a 

surprisingly favorable price. 
Interested in knowing when and 

where to tune on shortwave to hear 
English language programs? Veteran 
SWL Dan Ferguson, with the aid of 
a computer, keeps track of that sort 
of data and issues regularly updated 
lists, compiled both "by country" and 
"by time." The lists are regularly up- 
dated to include the latest informa- 
tion available. A copy of the latest 
list is available from Ferguson for 
$2.00. Write to: English Language 
Programs, Box 8452, South Charles- 
ton, WV 25303. 

Handler Enterprises Inc., P.O. Box 
48, Deerfield, IL 60015, has a new 
publication, The Radio Communica- 
tions Guide. The book, priced at 
$6.95 (plus 420 tax for Illinois resi- 
dents), is designed for the shortwave 
listener and VHF -UHF scanner moni- 
tor. It lists frequencies and other data 
for many government and military 
two -way utility radio services. 

And, of course, I must note that 

DX GLOSSARY 
AM = amplitude modulation, the 

normal shortwave and medium 
wave broadcasting mode, but the 
term is often used to mean medi- 
um wave broadcasting in the 540 
to 1600 kHz range. 

DX, DXer, = distant broadcasting 
stations; one who listens to such 
stations as a hobby. 

GMT = a universal time reference, 
Greenwich Mean Time, equiva- 
lent to EST +5 hours, CST+6 
hours, MST +7 hours and PST +8 
hours. 

kHz = kilohertz, a unit of frequency 
measurement equivalent to 1000 
cycles per second; formerly ex- 
pressed as kilocycles per sec- 
ond, or kc /s. 

Pirate = unlicensed, unauthorized 
and illegal broadcasting stations 

SW, SWL = shortwave, shortwave 
listener 

the World Radio TV Handbook 1980, 
the "bible" for SWLs, containing 
schedule, frequency, programming, 
address, and much much more data 
on worldwide SW operations, is avail- 
able from Gilfer Associates, P.O. Box 
239, Park Ridge NJ 07656 for $12.95. 

Bandsweep. (Times in GMT, fre- 
quencies in kHz)- 3,250 -Earlier in 
the column, I referred to South 
Africa's popular Radio 5 home serv- 
ice programming, probably less fa- 
miliar to many SWLs than the na- 
tion's Radio RSA external service. 
You can find Radio 5 on this fre- 
quency around 0330 GMT ... 3,985 
-Switzerland down here in the 75 
meter band, supposedly off -limits to 
international broadcasting? Yes, be- 
cause this frequency of Swiss Radio 
International is intended for regional 
European audiences only. But the 
station is often well heard in North 
America around 0600 and later . . . 

4,820- Honduras is not in all SWLs' 
logbooks because the handful of sta- 
tions in this Central American coun- 
try broadcast in Spanish. The excep- 
tion, though, is HRVC, a religious 
missionary station, which has Eng- 
lish language programming at 0300. 
If you are willing to tackle a Hon- 
duran station programming in Span- 
ish, try Radio Juticalpa on 4,780 kHz, 
signing on just prior to 1100 . . . 

6,130 -After a silent period, Canadian 
shortwaver CHNX, the Maritime 
Broadcasting Co. station at Halifax, 
Nova Scotia returned to the air. Chief 
Engineer Dick Parker and Assistant 
Engineer Douglas Hiltz are looking 
for reports of reception, especially 
from Canadian ships at sea. Reports 
go to Box 400, Halifax, N.S. B3J 2R2 
... 9,835 -This is a good bet for be- 
ginning SWLs, Radio Budapest, 
Hungary. The frequency is a bit off 
the beaten track, at the high end of 
the popular and usually crowded 31 

meter band, hence rather easy to 
find. Listen for English programming 
at 0300 . . . 11,695 -Radio Peking 
falls in the same category, fairly easy 
to find at the low end of the 25 meter 
band, with a solid signal strength. 
This one airs English programming 
at 0100 ... 21,545 -Here is a station 
with a really high SW frequency, Ra- 
dio Kuwait. One listener reports this 
one with no interference and good 
signals at 0530, in English. 

(CREDITS: Robert RANKIN, KA; 
Larry DANKO, NJ; Jack JONES, MS; 
Ruth HESCH, NY; Carl DURNAVICH, 
IL; Richard MILLER Jr., WV; Aaron 
SOLOMON, Nova Scotia, CANADA; 
North American SW Association, Box 
13, Liberty, IN 47353). 
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Five ways to start a kitbuilding hobby 
for under $35 t. 

Tune -Up Meter. Save money 
doing your own tune -ups. 

Pocket AM Radio for musk 
and news wherever you go 

Digital Car Clock, for a lot 
less than you'll pay a car dealer. 

Portable Camping Light, 
for all your outdoor tun. 

Digital Clock with 
snooze alarm. 

SENSaytON5,l SPRaE(.,SUMMEU 

SHRED RECEIVER iSREAKER SAIE'. 

Discover the fun of a kitbuilding hobby in the new, 
free Heathkit Catalog, with nearly 400 kits from as 
low as $6.95. 

How do you spend your spare time? You could 
be building beautiful electronic kits for your home. 
Fine stereo components, a color TV, electronic 
convenience devices, a computer - you'll save 
money and have fun building them yourself. 
No big investment is needed, just common house- 
hold tools, plus a soldering iron. And step -by- 
step Heathkit assembly manuals make it easy for 
anyone to build it right. 

SEND FOR FREE CATALOG 
Write to Heath Company, Dept. 139 -672, ' Heath Company, Dept. 139 -672, Benton Harbor, MI 49022 ' 
Benton Harbor, MI 49022. Please send me a Heathkit Catalog. 
VISIT YOUR HEATHKIT STORE ' I am not currently receiving your catalog. , 
In the U.S. and Canada, visit your nearby 
Heathkit Electronic Center where Heathkit Name ' Products are displayed, sold and serviced. 
Prices may be slightly higher. See the 
white pages of your phone book. In the Address 
U.S., Heathkit Electronic Centers are units 
of Veritechnology Electronics Corporation. City State 

®I R 

CL -740 Zip I L--------.11 

FREE Heathkit Catalog i 

ÎeathkÌ 
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What's 
New 
for Morse 
Code 
A closeup look at the 
computerized 
revolution in working CW 

BY ROBERT GROVE 

elementary 
electronics JULY /AUGUST BO 

It used to be so simple. You pressed your key, turning 
the transmitter on and off as you sent Morse code. Through 
the crackle of the earphones or speaker you listened for the 
reply. While the majority of hams still send and receive CW 
(continuous wave) by ear, a growing number are using 
automatic keyers and readers. 

Among the earliest contributors to automation in Morse 
code was Vibroplex, with their "Bug "; it was a variation on 
the "side paddle" in which dots and dashes were composed 
by a left and right motion of the key finger grips rather than 
the classic up- and -down motion. But the "Bug" had another 
advantage. As long as it was held to one side, it would send 
repeated dots -perfectly spaced. This was (and still is) ac- 
complished by a vibrating flat spring, and the speed was 
adjusted by a sliding weight. 

Inevitably, electronics caught up with the old Morse code 
key, and now dots and dashes may be sent with automated 
precision. Automatic keyers employ integrated circuit timers 
to assure correct dot -dash time relationships as well as 
proper spacing. Even the beginner can now copy speeds in 
excess of 50 words -per -minute using Morse readers. Manu- 
facturers offer a variety of CW send /receive options which 
may be used with existing computers, video monitors, and 
stand -alone terminals. For the veteran CW operator who 
still enjoys the thrill of the chase, active filters, regenerators, 
and "scrubbers" may be used to clean up reecived signals 
making manual copy much easier. 

We are going to take a closer look at a sampling of the 
better -known equipment now on the market intended as aids 
for CW operators. Because of the digital similarity between 
CW and radioteletype, many of these instruments may be 
used with both modes of communications. 

Kantronics "Field Day." One of the most compact dual - 
mode readers we have seen is this unit from Kantronics. It 
is a Morse /RTTY reader with a built -in LED digital display 
to show full alphanumeric text on four standard teletype 
speeds (60/66/75/100 words -per- minute). In addition, it 
will display received Morse code at speeds of up to 80 
words -per- minute! Two LED characters may be punched up 
to display the speed of the incoming CW signal. Owing to 
the promise of these features, we decided to have a look at 
one for ourselves. Upon opening the package, we were 
amazed at how lightweight this little unit is. It contains its 
own power supply and measures roughly 3'/2- inches by 81- 
inches by 9- inches. 

When plugged into the external speaker or headphone 

The HAL DS- 3100ASR is a top -of the -lire unit which really has 
all the bells and whistles. It features send /receive automation 
for Morse, RTTY, and ASCII modes. Cir:le 76 on R.S. Coupon. 

The "Field Day" by Kantronics is a high Iy compact Morse Code 
and RTTY reader, with a bright LED eisplay. It can read Morse 
at up to eighty words per minute. arcle 74 on R.S. Coupon. 
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The HAL DS- 200KSR offers RTTY with five speeds. It is modu- 
lar, and can be expanded to include CW. A video monitor 
can also be added later. Circle number 76 on the R.S. Coupon. 

RTTY READER 
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Microcrft's "RTTY Reader" is an economy way to get in on 
the RTTY reception game. It features an eight- character LED 
display, and is available in kit form. Circle 71 on R.S. Coupon 

SPEED 

a 
PULL i. t}M8,. (A8 
PUSH a 0u 

MODEL MFJ -08 

MFJ's Grandmaster Memory Keyer model MFJ -482 is one of a 

line of automatic Morse Code keyers with memory. The model 
408 includes a speed readout meter. Circle 73 on R.S. Coupon. 
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jack of a receiver, the unit displays received CW signals 
"Times Square" fashion, the ten giant half -inch -high letters 
moving from right to left across the bezel. An internal 
speaker allows audible monitoring of the signal. 

Although the unit will provide copy of weak signals and 
even those signals experiencing interference, it is rather un- 
forgiving of a poor "fist." Erratically- spaced characters will 
appear as erroneous letters and numbers. But for all- around 
flexibility and versatility, the Kantronics Field Day is a very 
useful receiving accessory, priced at $449.95 from Kan - 
tronics, 1202 East 23rd Street, Lawrence, KS 66044. 

Info -Tech M -200E. One of the most professional items 
we have had the pleasure of testing first -hand is this new 
tri -mode converter from Info -Tech. This handsome unit is 

designed to act as an interface between a ham receiver and 
a video monitor. For our tests, we fed the video output into 
a Radio Shack TRS -80 video display. (An internal connec- 
tion was required on the video monitor; it will not accept 
video through its interconnect cable). CW and RTTY were 
received on three different receivers to test the flexibility of 
the Info -Tech converter. It performed faultlessly with all 
three. The M -200E copies all four common teletype speeds, 
and CW to at least 55 WPM. Additionally, the versatile 
unit will copy ASCII. All three outputs may be fed to a 
serial line printer as an alternate to video presentation. 

Many thoughtful features (mark /space centering LEDs, 
level meter, automatic limiting and threshold, unshift, and 
access jacks) make the Info -Tech M -200E a rather special 
piece of equipment. It retails for $525 in the 72 character/ 
line version, $500 in the 32 /line version from Info -Tech 
Incorporated, 2349 Weldon Parkway, St. Louis, MO 63141. 

XITEX MRS -100 Transceiver. For CW enthusiasts who 
already own the popular Radio Shack TRS -80 computer 
system, the MRS -100 Morse code transceiver and serial 
interface from Xitex make a good combination. 

If CW speeds which sound like a buzz are appealing to 
you, the MRS -100 is capable of sending and receiving up to 
150 WPM! The nice part is, of course, that you don't have 
to do the work. Just type away at your own pace on the 
TRS -80 keyboard, and the serial I/O unit will translate the 
ASCII to CW. For reception, the reverse takes place. All 
you have to know is how to type and read. 

The MRS -100 and I/O unit are designed to be pro- 
grammed by the companion TRS -80 keyboard. A software 
program and cassette accompany the converter. The singular 
drawback from such a system is the radio frequency inter- 
ference generated by the TRS -80 computer terminal itself. 
But we are advised that Radio Shack is working diligently 
to reduce RFI in its popular computer. If you don't have 
your own TRS -80 computer, XITEX also offers a matching 
video terminal. The MRS -100 lists for $295 assembled, and 
$225 in kit form from XITEX Corporation, 9861 Chartwell 
Drive, Dallas, TX 75243. 

Microcraft "RTTY Reader ". For radioteletype reception 
only, this should fit the bill. It features an eight- character 
moving LED display and copies all four standard RTTY 
speeds as well as 110 baud ASCII. Like most other teletype 
converters, the Microcraft unit works directly from the 
speaker output of a receiver. It features front panel selection 
of teletype speed, shift bandwidth selection, and mark /space 
tuning LEDs. Narrow /medium /wide shift selection is also 
made from the front panel. 

The RTTY Reader is a logical outgrowth of the popular 
and innovative "Morse -A- Word," a Morse code reader for 
which Microcraft has become famous. A companion unit 
to the teletype unit, the "Morse -A- Word" provides silent 
CW copy up to speeds of 35 WPM. Like the competitive 
Kantronics "Field Day," the "Morse -A- Word" demands a 
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good "fist" for reliable display of received CW. For the 
beginner, a built -in code practice oscillator is included. The 
RTTY Reader goes for $269.95 assembled, and $189.95 in 
kit form. The Morse -A -Word retails for $249.95 assembled, 
and $169.95 in kit form. They are both available from: 
Microcraft Corp., Post Office Box 513, Thiensville, WI 
53092. 

Microlog AVR -2 Video Display Terminal. This is designed 
to work with a conventional video monitor (or their match- 
ing 9 -inch screen, VM- 4209). It features Morse, RTTY and 
ASCII reception. The rear apron features a row of controls 
and jacks to allow enormous custom flexibility, including 
oscilloscope presentation, computer cassette interface, posi- 
tive /negative video, and "zoom" display. A more advanced 
model 6800 has just been announced; it is a complete com- 
puter terminal in addition to copying CW /RTTY. The 
AVR -2 retails for $499 from the Microlog Corporation, 4 
Professional Drive, Suite 119, Gaithersburg, MD 20760. 

Macrotronics M80 Ham Interface. One of the least costly 
of the automatic RTTY /CW accessories is the M80 from 
Macrotronics. A new circuit board with extra features is 
now available. It requires the use of a software program 
and an accompanying Radio Shack TRS -80 set up for level 
II. It includes 10 message memories, a keyboard buffer (so 
you can type ahead), a random Morse generator for code 
practice, and several on -air control functions. 

The M80 is designed to accommodate the M800 deluxe 
RTTY attachment which expands the flexibility of the 
system. Additional memory messages, output speed control, 
instant text replay, split screen display, and several other 
features are possible with this accessory. System versions 
for PET, Apple, and Sorcerer computers are also available. 
The M80 retails for $149, the M800 for $99, from Macro - 
tronics Incorporated, Post Office Box 518, Keyes, CA 95328. 

HAL DS3100 ASR. Unquestionably, some of the most 
luxurious units on the market are available from HAL. 
Representative of the sophisticated line of equipment mark- 
eted by that company is the model DS3100 ASR electronic 
communications terminal. It features send /receive auto- 
mation for Morse, RTTY, and ASCII modes, and retails 
for $1995. 

Five speeds of teletype at Baudot rates, and 9 baud rates 
of ASCII are preprogrammed. Standard Morse code alpha- 
numeric characters, punctuation, and abbreviations are also 
included. Transmit and receive speeds of up to 199 WPM 
are settable in increments of 1 WPM. Extremely flexible 
ROM and RAM storage provides a variety of message 
memories. 

For those radioteletype operators with less stringent re- 
quirements, the low -cost DS2000 KSR send /receive key- 
board terminal ( $449) may be just the thing. It is a modu- 
lar system which can be expanded to include CW ($149 
extra). A video monitor accessory is also available at 
additional cost. Like its bigger brother, the 2000 includes 5 

teletype speeds and plenty of message memory. 
At the economy end of the price sheet, the low -cost ST- 

6000 ($495) and ST -5000 ($225) RTTY demodulators are 
available. While much lower in cost, there is no compromise 
in quality. We would recommend interested readers to write 
to HAL Communications Corporation, Box 365, Urbana, 
IL 61801 for their informative catalog. 

Daytronics MIMIC. For the CW buff who wants enormous 
flexibility while sending in that mode, the MIMIC pro- 
grammable keyer from Daytronics should fill the bill. Four 
programmable memories store an average of 60 letters each. 

The XITEX MRS -100 is a complete unit which will allow own- 
ers of the TRS -80 computer to interface with their rigs to send 
and receive CW at speeds of up to 150 WPM. Circle no. 72. 

MORSE -A- WORD 
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The "Morse -A- Word" by Microcraft is a CW only reader with 
eight digit LED display. Like all CW readers, it works best with 
a good fist on the other end. Circle no. 71 on the R.S. Coupon. 

HAL's ST -5000 offers RTTY demodulation at a relatively low 
cost. It is a compact unit, with very clean styling and simple 
operations. For more information, circle number 76. 

It is fully iambic with dit and dah paddle memories, self - 
completing characters with automatic spacing, automatic 
weighting, and a built -in sidetone monitor. The MIMIC 
will cost you $99.95 wired, and $79.95 in kit form. It's 
available from the Daytronics Company, P.O. Box 426, 
Selden, NY 11784. 

TRAC. A series of electronic keyers is available from 
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The Info -Tech M200E is a tri -mode converter designed to in- 
terface with a video monitor and rig. It permits copy of ASCII, 
RTTY and CW. For more information circle number 75. 
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With this XITEX keyboard and CRT, you can type at virtually 
whatever speed you please, and out will come perfect copy 
CW. Also reads out, too. Circle no. 72 on the R.S. Coupon. 

The ST -6000 from HAL has the useful addition of a miniature 
CRT, which allows very precise adjustment. It is fine for Morse 
Code conversion. For more info, circle no. 76 on the R.S. Card. 

Professor Morse is a neat little Morse Code teacher that will 
fire random Morse letters at you, by way of training in the are 
of copying CW. Circle no. 73 on the R.S. Coupon for info. 

TRAC. Beginning at $49.95, various levels of flexibility 
and memory options are featured. Contact TRAC Elec- 
tronics, Inc., 1106 Rand Building, Buffalo, NY 14203. 

MFJ 408 Deluxe Electronic Keyer ll. Unquestionably, 
one of the most prolific manufacturers of high -quality, low - 
cost accessories for the ham and shortwave listener is MFJ. 
Their new model 408 Deluxe Electronic Keyer II has a 

speed readout meter and an accessory socket to allow the 
use of Curtis add -ons, including external memory, random 
code practice generator and keyboard, and retails for $79.95. 

The 408 is built around the Curtis 8044 IC keyer chip, 
and sends iambic, automatic or semi -automatic, and manual 
CW. Memory provides even keying, and the 100% solid 
state keyer permits keying of tube or transmitter rigs. The 
unit is battery- operated, but an AC adaptor is available at 
additional cost. 

The newest CW accessory available from MFJ is the 
unique 410 Professor Morse, a code teaching computer 
which retails for $149.95. Combining a random code gener- 
ator and keyer, the 410 sends letters, numbers, and punctu- 
ation without ever repeating itself! Code speed is continu- 
ously adjustable from five to fifty words -per- minute. Spacing 
between characters is independently adjustable so that the 
operator may learn to recognize rapid keying without being 
discouraged at first by a barrage of characters. Both are 
available from MFJ Enterprises, P.O. Box 494, Mississippi 
State, MS 39762). 

AUTEK. One of the pioneers in active filters to enhance 
CW reception, AUTEK is now offering their model MK -1 
programmable keyer. Its built -in memory recalls names, 
locations, or anything you wish to record in four messages 
of up to 25 characters each. It will even call CQ while you 
sit back and enjoy the luxury of automatic keying. The 
MK -1 retails for $99.50 from Autek Research, Box 5127, 
Sherman Oaks, CA 91403. 

Enhancement Accessories. While we have presented a 
cornucopia of products for transmission and automatic 
transmit /receive control of CW and teletype, we haven't 
even scratched the surface of accessories designed to en- 
hance the manual aural reception of CW. 

The "Amcoder," from AMC Engineering is designed to 
select any CW signal and lock on to it at the mutual exclu- 
sion of nearby audio signals. It will selectably seize any 
audio note (400 -1500 Hz) which may be only 20 millivolts 
above receive noise, and transform it to any desired listening 
audio frequency (100 -2000 Hz). Even a meter -bending 
signal right on top of the desired signal cannot come 
through, just so long as it is separated by at least 50 Hz 
difference in frequency! The AMCODER costs $89.95 
wired, or $69.95 in kit form from AMC Engineering, Post 
Office Box 427, Jessup, MD 20794. 

For additional CW reception aids, we would recommend 
serious consideration be given to one of the excellent active 
filters now available. These devices all have a common 
function; they lock in on one audio note at the exclusion of 
background noise and signals, and present that isolated 
signal to the earphones or speaker of the listener. They 
certainly do reduce listening fatigue and are well worth the 
investment. Most of them do a credible job on enhancing 
voice signals as well. For additional information on these 
fine filters, we would recommend that readers request cata- 
logs from the manufacturers. Three of the best include: MFJ 
Enterprises, Post Office Box 494, Mississippi State, MS 
39762; AUTEK Research, Box 5127, Sherman Oaks, CA 
91403; and ERC, 1280 Southfield Place, Virginia Beach, 
VA 23452. 

Summing Up. While Morse code began as the simplest 
method of electronic communication, it has become en- 
shrouded with computer -age sophistication. What began 
nearly a century ago as a raspy spark -gap -generated signal, 
picked up miles away by a crude Marconi coherer -a primi- 
tive crystal set -has enjoyed a renaissance. It would appear 
that CW is far from being an obsolete form of two -way 
communications -if anything, it is enjoying a free ride on 
the shoulders of progress! 
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Simple 
Cakuitor 
Repairs 

CHECKING OUT A MALFUNCTIONING 
pocket calculator is much easier than 

tackling a portable radio. There are 
fewer parts and they are not all 
squeezed together. Most problems found 
with the small calculator are quite 
simple and can be done quickly. 

Most calculators are warranteed for 
90 days. If the calculator breaks down 
in the warranty period, check the small 
warranty slip found in the original box, 
provided you didn't throw it away. A 
defective calculator may be returned 
prepaid to the manufacturer's service 
department. But, when the calculator 
breaks down after the warranty runs 
out, you may be able to put it back into 
operation with a few simple checks. 
Also, if you picked the pocket calcu- 
lator up second -hand at a bargain table, 
you may find the minimum factory re- 
pair charge is more than you paid for it. 

Save time and money by 
troubleshooting calculators yourself 

Checking the Batteries. Check for 
defective batteries since most pocket 
calculators are operated from only two 
power sources. You will find very tiny 
batteries in those thin type calculators. 
Be very careful when removing them, 
and always observe the correct polarity. 
Most battery polarity terminals are 
marked right on the plastic case. The 
calculator will not function if the bat- 
teries are put in backwards: In fact, 
you may damage some internal compo- 

A simple battery tester like the one shown 
is a useful basic tool for checking and re- 
pairing small battery- operated calculators. 

nets by reversing battery cells. The sus- 
pected battery may be tested in a bat- 
tery tester or with a VOM. If their 
quality is suspicious, replace them. 

Since the small calculator pulls very 
little current, the batteries may last to 
the end of their shelf life. In other 
words, these small batteries should be 
replaced every year or so to prevent 
connection or component damage. 
When used constantly, they may need 
replacement three or four times a year. 
It's best to choose a battery that won't 
leak after a long period of time. You 
may fmd two or more small batteries 
in the pocket calculator. 
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Cracked PC Board. You may find a 
cracked PC board after careless han- 
dling or after an accident. When the 
calculator is accidently dropped or 
knocked around, check for broken 
wiring connections or a cracked PC 
board. In one particular instance, a 
pocket calculator was accidently 
dropped upon the cement floor of a 
garage and the cover accidently run 
over by a car. The only damage in- 
curred was a broken corner of the cal- 

Great care must be used when working on a 
delicate PC board. Note the fine- tipped 
soldering iron, perfect for these spots. 

culator case and PC board. 
Simply use small, solid hookup wire 

and join the broken foil ends. In very 
small pocket calculators, the PC foil is 
very thin and closely spaced. Scrape 
the PC foil with a pocket knife to bare 
any insulated areas (some PC boards 
are sprayed with a clear plastic liquid) 
then join the broken area with a piece 
of bare hookup wire. Be very careful 
not to overlap the soldered connection 
onto any adjacent PC foils. If the PC 
foil is really thin, select one strand of 
copper wire from stranded hookup 
cable and use it to join the broken 
areas back together. 
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EQUIPMENT AND 
TRAINING NO OTHER 
SCHOOL CAN MATCH: 
Explore micro- 
computers, digital 
systems and more, 
with state -of- the -art 
equipment you 
build and keep! 
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The new H89 (pictured above) is here 
and NTS home training has it! An exciting 
way to explore the very latest in 
microprocessor technology. 

Of course if your interests lie in other 
areas of electronics, NTS has 14 programs 
to choose from. And they include the widest 
array of solid -state and digital equipment 
ever offered by any home -study school. 

Besides the latest in microcomputers, 
students may work with the NTS /HEATH 

NTS /Heath Digital Receiver 

EXCLUSIVE! TRAIN WITH 
THE NEW H89 NTS/ 
HEATH ALL -IN -ONE 
MICROCOMPUTER! 

NTS's Master Course in 
Microcomputers now 

includes this remarkable 
new desk -top computer. 

Features floppy disk 
storage, "smart" video 

terminal (terminal has its 
own microprocessor, doesn't 
share one with computer as 
do most desk models), two 
Z80 microprocessors, 16K 
RAM expandable to 48K, 

professional keyboard. 

Digital Multimeter 

digital color TV (25" diagonal with optional 
programming capabilities), digital test 
equipment, an NTS /HEATH digital stereo 
receiver (70 watts per channel), plus much 
more field -type equipment to make your 
training exciting and relevant. 

Each NTS program uses step -by -step 
lessons and manuals to guide you through 
experiments, testing, and kit building as you 
develop skills. The NTS Project Method of 
training is one of the many reasons 
students quickly acquire practical 
know -how. 

Our new full color catalog shows you 
what each course covers, and identifies 
every unit of equipment included. Send for it 
today and discover for yourself the many 
advantages of NTS electronics training, and 
how you can benefit. 

NATIONAL äßa SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident and Home -Study Schools 
4000 South Figueroa St . Los Angeles, Calif . 90037 

NO OBLIGATION. NO 
SALESMAN WILL CALL. 
APPROVED FOR 
VETERAN TRAINING. 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. 

Check card for more information. 

Iti fi MO 1=11 fi 
Simulated TV Reception NATIONAL TECHNICAL SCHOOLS 

4000 South Figueroa Street, Dept. 222-070 
Los Angeles, California 90037 

Please rush FREE color catalog on course checked below 
MlcroComputers /MicroProcessors Audio Electronics 

7 Communications Electronics Auto Mechanics 
17 Digital Electronics Air Conditioning 

Color TV Servicing 7 Home Appliances 

Name 

Address 

Age 

Apt. City 

State Zip 

Check if interested in G.I. information. 
Check if interested ONLY in classroom training in Los Angeles. I - - - - fi - i1 
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E/E CHECKS OUT THE... 

YAESU FT-207R 2 METER 
HANS(- TALKT( 
Digital electronics make this a top 2 meter performer 

THE ONE DREAM THAT HAUNTS all 
devotees of the two meter Amateur 

band is to own an FM handy -talky that 
is frequency -synthesized, has digital 
readout display, microprocessor-con - 
trolled frequency selection, up /down 
scanning, clear or busy channel option, 
memory, built -in Touch -Tone pad, syn- 
thesized sub -audible tone option, and 
maybe even a removeable battery pack. 
Well, dream no more, because Yaesu 
Electronics Corp. has introduced a real 
live handy- talky, the model FT -207R, 
and it has all these features and more. 

Features. This little rig is compact 
enough to fit into a pocket or attaché 
case. Its dimensions are not much lar- 
ger than Yaesu's crystal -controlled 
model FT -202, but the unit is packed 
with circuitry that is a great deal more 
complex. As mentioned, the FT -207R 
is microprocessor -controlled, and in- 
cludes five channels of memory for fre- 
quently used repeater channels. There's 
a neat little priority channel provision, 
in which the unit will silently monitor a 
specifically desired frequency, and shift 
back to it when it senses any activity. A 
PLL (phase -locked loop) synthesizes 
frequency in 10 kHz steps normally, 
with frequencies entered from the front 
panel keyboard. A plus 5 kHz switch 
on the front panel provides coverage for 
the in- between repeaters. The keyboard 
also is used to control the memory op- 
tion and scanning. During transmit, it 
acts as a dual -tone (Touch -Tone) en- 
coder through a MC1441Op chip for 
autopatch use. The LED digital fre- 
quency display is of course automatic, 
and can be switched from either "al- 
ways on" or about "one second on" via 
a front panel switch. 

The usual plus -or -minus 600 kHz re- 
peater offsets are selectable from a 
rotary switch on the top of the unit, 
with simplex (transmit and receive on 
the same frequency) another option. 
But this little transceiver also has the 
unique option of selecting odd repeater 
splits of virtually any frequency. That 
trick is especially useful in crowded ur- 
ban and surburban areas, where the 
usual 600 kHz offset frequencies are 

often all taken, and repeaters have to 
set up transmit -receive frequencies that 
are unusual distances apart. The same 
rotary switch has a position that dis- 
ables the memory, which, while it is a 
useful function, nevertheless draws 

CIRCLE 89 
ON READER 
SERVICE 
COUPON 

The top panel outlets for: (clockwise) an- 
tenna, earphone, scan select, offset split, 
microphone, squelch /tone, on -off volume. 

about 4 mA while the unit is turned 
off, exhausting a complete battery charge 
in about three days. 

Performance. When we put the Yaesu 
FT -207R to work, we were in for some 
pleasant surprises. First of all, RF 
power output was 3.3- watts, a bit higher 
than the rated 3- watts. On a Cushman 
CE -15 spectrum analyzer, we found the 
transmitter output to be clean, and all 
spurious radiation to be at least 60 dB 
down from the fundamental frequency 
output. Audio was also clean and crisp, 
and was described by some stations as 
pleasant and mellow. A built -in con- 
denser mike aids in attaining the high 
level of audio quality. 

On receive, the FT -207R really 
shone. The rated sensitivity of the FT- 
207R is 0.4 AV for 20 dB of quieting - 
our unit bettered that by 0.05 pV. The 
selectivity of plus -or -minus 7.5 kHz at 
-60 dB checked out as rated. Audio 
output is claimed to be 200 -mW at 10% 
total harmonic distortion, a figure we 
had no reason to dispute. Overall, we 
were very impressed with the design 
and performance of the receiver. The 
synthesizer displayed no birdies -a 

The interior of the Yaesu is incredibly 
dense, with circuit boards in both cabinet 
halves. Circle 89 on the reader service card. 

problem with some synthesizer designs. 
In heavily RF congested New York 
City, the receiver worked remarkably 
well. In the strongest RF fields, the 
front end was not desensitized and 
there was no noticeable intermodulation 
distortion or cross -modulation. In an 
area where there are literally hundreds 
of repeaters, the superb selectivity really 
showed up well. 

Power Consumption. We also check- 
ed the battery drain of our Yaesu FT- 
207R, and on transmit, with the final 
pumping out 3.3- watts, it draws a hefty 
800 mA. That's a lot for a battery pack, 
and Yaesu has made some provision 
for reducing the drain. As mentioned, 
the LED display is switchable, saving 
a few mA, and the memory can be 
turned off as well. But the major saving 

(Continued on page 84) 
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DIGI DICE 

An electronic dice 

HERE IS A PROJECT for those of you 
tired of rolling old fashioned me- 

chanical dice. Digi Dice can be used 
anywhere normal dice are used, and 
has been designed to be cheap, port- 
able, and fun. And, since it is an elec- 
tronic device, it is probably more ran- 
dom than any regular dice with their 
inherent mechanical imperfections. 
Construction time will vary, of course, 
but we built our dice in an afternoon 

di CIO CIO 
dr ® a 

This front view of the PC board shows the 
arrangement of ICs and the LEDs that read 
out the score. "Snake eyes" lights up first. 

game with infinite possibilities 

and by evening were "rolling" in a 
game of craps. Total cost should run 
about $12 to $15, depending on how 
much spare junk you have lying about 
and where you buy the needed parts. 

The Circuit. Refering to the block 
diagram, you can see that Digi Dice is 
composed of three main blocks. Block 
A, the oscillator, is made of two 74LS 
inverters connected as an oscillator, us- 
ing a resistor and capacitor to regulate 
the #requency. The output of this os- 
cillator is sent to block B, the counter. 
This consists of two CD 4017 decimal 
decoded counters, each wired to reset 
at a count of six, such that its sequence 
is 0, 1, 2, 3, 4, 5, 0, 1, etc. The first IC 
(U1) gets its input directly from the 
block A oscillator, while the second 
(U2) receives its pulses every time its 
partner resets itself to zero. Obviously, 
the second 4017 only counts one sixth 
as fast as the first. 

The net result of all this is a two - 
place base six (modulo six) counter. If 
we now interrupt the count at some 
point, each 4017 will contain a value 
of 0 through 5. If then, and this is the 
heart of the circuit, we run the counters 
so fast that we don't know where they 
are when we halt them, we have devised 
two independent and "random" six 
counters. But that is exactly what me- 
chanical dice are, so now all that must 
be done is to display our results in some 
suitable way. 

Block C, decoding and driving, does 
this by interpreting the values present 
in the CD 4017s and displaying them 
using red LEDs arranged to give the 
appearance of a pair of dice. 

Now, look at the schematic diagram 
for a more complete idea of how the 
circuit operates. Switch Si is power on- 
off. S2 is a normally closed momen- 
tary- contact pushbutton which inhibits 

This is the exact size of the PC board for Digi Dice, shown here with foil side up. 
If you do not care to etch the board yourself, order a pre- etched and labeled Niccum kit. 
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Digi Dice /A pair of ivories that can't be loaded 

counting in both U 1 and U2 by hold- 
ing pin 14 at ground. Opening (push- 
ing) S2 allows R14 to pull pin 14 to a 
high level, thereby allowing the count- 
ers to run. When this happens, the 
decoder /drivers will be displaying the 
contents of the UI and U2 using the 
LEDs, but so quickly that the eye can- 
not follow. Releasing the pushbutton 
switch (closing S2) will freeze the 
count in each 4017, which can now 
be seen displayed by the LEDs. 

Construction. A full size PC board 
layout is shown for your use. As the 
pattern is very tight, we recommend 
that only advanced hobbyists attempt a 
reproduction. Wire wrapping is a bit 
more tedious and time consuming, but 
easier to correct. Anyway, if you do 

choose the PC route, carefully check 
for breaks and shorts in the foil with an 
ohmmeter, .since they are easy to miss 
by visual inspection. 

Follow the parts layout guide when 
assembling the PC board, and be sure 
you have the correct orientation of the 
chips; a small notch is preesnt at pin 
#1 of each chip. Also, don't arrange 
the LEDs backwards. The anode lead 
(-I-), which is usually longer than the 
cathode lead is always nearest to the 
ICs on the board. Reversing this won't 
hurt the LED but it won't light eithe 

The entire project fits neatly into a 
21/4 -inch by 21/4-inch by 41/16 -inch 
plastic box available in art supply 
stores. We ran four wires out of the 
main box to a smaller matching unit in 

v+ 

81 82 83 

1111111811 

--{ v+ 1^ 
SI 
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V+ 3 12 11 10 

14 7 

9 
3 

% LED IO 

PARTS LIST FOR DICI DICE 

B1 thru B4 -1.5 VDC battery 
C1- 0.05 -uF, 50 VDC ceramic disc capacitor 
LED1 thru LED 14 -light emitting diode rated 

20 mA @ 1.7 VDC 

R1 thru R12- 470 -ohm, 1/4 -watt resistor, 10% 
R13 -1,000 -ohm, 1/4 -watt resistor, 10% 
R14- 10,000 -ohm, 1/4 -watt resistor, 10% 
S1 -SPST subminiature slide switch 

LED 12 

V. 

S2 -SPST normally closed pushbutton switch 
U1, U2- CD4017 decade counter integrated cir- 

cuit 
U3- 74LSO4 hex inverter integrated circuit 
U4, U5- 74LS27 three section, triple input NOR 

gate integrated circuit 
Misc.- battery holder /clip, suitable enclosure, IC 

sockets, hookup wire, solder etc: 

A complete parts kit including PC board and all components is available from 
Niccum Electronics, Rte. 3, Box 271B, Stroud, OK 74079. Price for the complete 
kit is $24.50; a pre -etched and labeled PC board only is $5.50. No CODs, please. 
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which we mounted switches S1 and S2. 
Ribbon cable is perfect for this. The 
battery and circuit board are stabilized 
by styrofoam strips and blocks cut to 
the necessary shapes and either glued 
or press -fit into the large box. When 
the time comes to change batteries, the 
holder is easily unclipped and slid out 
of the case. Incidently, any 5 -volt to 
6 -volt source can be used in place of 
the dry cells. The absolute maximum 
voltage the 74LS chips will tolerate is 
7 VDC, so be careful. 

Operation. Closing switch Si acti- 
vates the circuit. Don't be surprised if 
an unusual combination of lights ap- 
pears when the unit is first turned on. 
Now press pushbutton switch S2. All of 
the LEDs will illuminate, some more 
brightly than others. Releasing the push- 
button will force Digi Dice to display 
two random values. Repeat the se- 
quence for further play. 

To test the theory of randomness, we 
"rolled" Digi Dice one hundred times. 
A summary of the results is shown. Al- 
though the tabulation was not checked 
using statistical analysis, you can see 

The foil side of the completed PC board is 
a gem of neat solder connections. The unit 
fits into a variety of handy plastic cases. 
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that the theoretical 162/3 frequency for 
each level is closely approached -the 
small variations are just random fluctu- 
ations in this relatively few number of 
trials. Digi Dice draws about 20 to 60 
mA from the supply, depending on how 
many LEDs are lit. Alkaline cells are 
best for long life, but regular carbon- 
zinc batteries will provide several hours 
of "rolling." Be sure to try this circuit 

in a game of backgammon. It runs 
much more quickly and a third person 
can get into the game as a dice roller. 

Conclusion. We'll add the usual cau- 
tion at this point about getting involved 
with "money" games. While Digi Dice 
has been designed to be as "random" 
as is possible for a project of this na- 
ture, we certainly do not wish to be- 
come referees in arguments between 

you and your friends (or your victims). 
Digi Dice is intended for entertainment 
only, and any other use of this project 
(either with a modified circuit or not), 
especially for gambling, is done against 
our strongest recommendation. If you're 
all that hot to really gamble, the Cham- 
ber of Commerce of Atlantic City 
would no doubt like you to visit the 
town's casinos instead! 

STATISTICAL BREAKDOWN OF 100 ROLLS 

Face Value Die =1 /100 Rolls Die =2/100 Rolls 

1 18 16 

2 14 18 

3 18 14 

4 15 17 

5 18 16 

6 17 19 

Total 100 100 

U2 

This diagram shows the IC 
arrangement that lights the 
LEDs in the random pat- 
tern that makes Digi Dice 
the exciting game that it 
is. Possibly some devious 
individual will figure out 
a way to load Digi Dice. BLOCK C 

RESET 

This chart shows I 

truly random Digi Dice 
is, much more so than 
old -fashioned "bones." 
While it may be pos- 
sible, we know of no 
way to rig Digi Dice. 

The battery pack hold- 
ing the four 1.5 volt 
cells that power Digi 
Dice fits neatly into 
one of the common 
rectangular plastic box- 
es which can be found 
in a variety of shops. 
Styrofoam or a simi- 
lar material can be 
used to take up room 
in the box, since the 
PC board and battery 
pack aren't likely to 
fill the entire box. 

The parts overlay dia - 
gram shows the place- 
ment of components 
an the PC board. As in 
all projects using a 

number of delicate 
ICs care must be taken 
with the pins and with 
the use of solder- 
ing irons too near 
t) the chips. Digi 
Dice is a project to 
gladden a gambler. 
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E/E CHECKS OUT... 

A P Products 
Hobby Blox 
Prefitted color -coded building 
blocks make for easy 
perf -board project assembly 

'NFLATION BUSTING begins at home, 
and electronics hobbyists can help by 

saving cash on the price of their solder - 
less breadboards. Until now, electronics 
hobbyists had to buy pro -type solder - 
less breadboards and pay "profession- 
al" prices to build those projects. Hob- 
byists have long dreamed of a total 
breadboard system which would allow 
the user to customize the board to fit 
his projects while being both economi- 
cal and flexible. Well, it looks like the 
hobbyists have what they want with 
help from A P Products. Recently, ELE- 
MENTARY ELECTRONICS had a sneak 
preview of their HOBBY -BLOX, a new 
modular circuit- building system de- 
signed and produced by A P Products. 

At the core of the HOBBY -BLOX 
system are two starter packs; one for 
discrete component projects, the other 
for integrated circuit projects. Each 

system comes with a number of mod- 
ules which fit into a tray and an ac- 
companying project booklet that de- 
scribes step -by -step how to build ten 
projects with the existing packaged 
parts. For a suggested retail price of 
under $7.00, the hobbyist has every- 
thing he needs in breadboards at his 
fingertips. 

The Benefits! Every hobbyist (from 
beginner to more advanced) who gets 
his hands on the HOBBY -BLOX system 
will probably make his own list of bene- 
fits for this system. Just to give you an 
idea of the positive features you'll dis- 
cover, the HOBBY -BLOX system is 
modular. It doesn't matter what pack 
you start with, all the modules are inter- 
changeable. A color keyed system is 
very helpful to the hobbyist because 
each module is grouped in a different 
color as it relates to its function. This 
simplifies building and eliminates two 
errors in wiring common to uni- colored 
solderless breadboards. The hobbyist 
can quickly select the light gray struc- 
tural modules or the yellow terminal 
strips, etc.) Every module is easily 
recognizable. Another feature which is 
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The Hobby Blox sys- 
tem gives the project 
building hobbyist an 
easy vehicles for as- 
sembling circuits to 
a professional level 
without having to re- 
sort to expensive and 
often complicated sol- 
derless breadboards. 

CIRCLE 98 ON READER SERVICE COUPON 

a big plus to the new system is the 
benefit of being expandable by allow- 
ing the hobbyist to add modular parts 
to design new projects or expand on 
existing ones. The HOBBY -BLOX sys- 
tem includes 14 separate modules which 
can be purchased individually. 

Two features, compatibility and af- 
fordability, are probably the most im- 
portant to the hobbyists. This system is 
compatible with DIPs of all sizes and a 
wide variety of discrete components with 
wire lead diameters from diode size to 
1/2-watt resistor size (.015" to .032" 
diameter). In terms of affordability, it 
would seem like A P Products has 
thought of everything, even down to the 
important aspect of costs. Here again, 
the hobbyist doesn't have to be a 
Rockefeller to enjoy his pastime. The 
HOBBY -BLOX system costs less than 
professional systems with individual 
modules available to choose only what 
the hobbyist needs. 

The Way We See It! By offering a 
variety of modules, A P's HOBBY - 
BLOX system allows the electronics 
hobbyist to use his imagination to build 
and expand on a multitude of projects. 
ELEMENTARY ELECTRONICS saw this 
concept in its developmental stages and 
even at that time, the system met the 
primary objectives of expandability and 
affordability. The idea of color coding 
and indexing as well as offering a mod- 
ular system allows the hobbyist to pro- 
gress and learn with each project com- 
pleted. For the experienced hobbyist, 
here's a fast way to modify projects, 
and troubleshoot them when circuit de- 
sign failures occur. To find out where 
you can buy HOBBY -BLOX system call 
this toll free number (800) 321 -9668; 
or write A P Products, Inc., 1359 W. 
Jackson Street, Painesville, Ohio 44077. 
For more information, circle number 98 
on the reader service coupon. 
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BUILD FASTOUCH 
An electronic party game that's Tura for any occaLEion 

BY JAMES A BARBARELLO 

ELECTRONIC GAMES ARE "in," and 
most of the major toymakers (most 
notably Mattel) now have their own 

electronics divisions, hoping to cash :n 
on the latest party craze. Unfortunately, 
because the demand for these games has 
been so great, we really haven't seen any 
real price breaks on them, and the prices 
are starting to climb, even for the simpl- 
est of games. 

If you've been itching to get one, but 
have resisted thus far because of in- 
flated prices, then why not build Fas- 
Touch? Like its commercial counter- 
parts, it's useable by up to 4 players, 
and it moves fast enough so that many 
can get their hands on it during the 
course of a party or rainy afternoon. 

It's a game of reflex and recognition 
which allows mixes of players from 
any age group. Two flashing LEDs, 
actuated by a "FLIP" button, alternate 
on and off for a few seconds, with one 
eventually staying on continuously. If 
the one that stays on is the " +" LED, 
then the first player to hit his or her scor- 
ing button will light his or her scoring 
LED and receive 1 point. In addition, 
the other players' scoring LEDs will be 
locked out, keeping them from scoring. 
If the " -" LED lights, any players 
pressing their scoring buttons will cause 
their scoring LEDs to blink on and off, 
signifying loss of a point. You can set a 
winning score of any number, but to 
help the game move faster, 10 is usually 
the best compromise. Of course, that's 
based on our tests. As you can see in 
the picture above, our editorial " staff 
subjected FasTouch to extensive tests, 
so intensive in fact, that we eventually 
had to hide the battery in order to get 
some work done around here. Fas- 
Touch can be addicting, so be warned! 

Getting back to economics, we should 
mention that FasTouch uses readily 
available CMOS ICs, is powered by a 
single 9 -volt battery, and can be built 
for under $20.00 with some judicious 
shopping around for parts, even if you 
purchase the pre- etched printed circuit. 

The Circuit. Referring to the sche- 
matic, you can observe that closing S1 
allows capacitor CI to charge towards 
the V+ potential. Closing S2 ( "FLIP" ) 
rapidly discharges Cl, causing NAND 
gate U T A to go high, and gate U1B to 
go low. Opening S2 allows Cl to begin 
charging towards V+ in a time pro- 
portional to R1 times Cl . As the volt- 
age across Cl passes V+ _ 2, U1A is 

forced low, and U1B is forced high. 
During the time that gate U 1 A is 

high, the two complimentary output 
signals from oscillator A can pass in- 
verted through gates U2C and U2D. 
These square waves are transformed 
into pulses by the C3 /R3 and C4 /R4 
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FasTouch /liven up any party 

high pass filters which alternately set 
and reset flip -flop U3A. This is seen as 
a rapid blinking of LED1 ( "+ ") and 
LED2 ( " -"). At the end of the Cl 
timing interval, when gate U1A is 
forced low, the set and reset pulses stop 
and the LED on at that instant remains 
on. The LED which stays on is chosen 
by a random sequence, with the chances 
being essentially equal. 

Two gates each ire wired together to 
create the four R/S (Reset /Set) flip - 
flops -one for each player. Setting a flip - 
flop is accomplished by providing a low 
level to one gate by way of the scoring 
switches (S3 thru S6). Resetting the 
flip -flop requires a low level to the 
other gate (in this case, via the com- 
mon line from gate U113). During the 
time LED1 and LED2 are blinking, the 
low output from gate U1B resets all 
flip -flops, none of which can be set 
until the low reset level is removed. 
When the blinking stops, gate U1B 
goes high, and the first scoring switch 
closed sets that flip -flop. The one which 
is set will provide a high level to its 
LED driver (one of the gates U5A 
thru U5D). This high level is also 
transmitted through the discrete OR 
gate made up of D1 through D4, R16 
and RI7. When this happens, the com- 
mon line for the scoring switches is at a 
high level, thereby disabling all of them. 

The above sequence of events occurs, 
however, only when LED1 is ener- 
gized. since the high output to LED2 
(pin 2 of U3) reverse- biases D5. Con- 
versely, when pin 2's output is low 
(energizing LED2), D5 is forward - 
biased and clamps the scoring switch 
common line low. Now, any number of 
flip -flops can be set without disabling 
the other player switches. Since LED2 
is energized, this is the " -" condition 
where the player scoring LEDs (LED3 
thru LED6) blink. This is a result of 
the output from oscillator B turning 
the LED drivers on and off at the 
oscillator rate. With LED1 energized 
(the "+" condition) the low output 
from U3 disables oscillator B, whose 
output to the common input line of 
the LED drivers is high. This accounts 
for the steady illumination of the player 
scoring LEDs during the "+" condi- 
tion. Power is supplied through switch 
Si by a single 9 -volt battery. Capacitor 
C5 bypasses any transient signals on 
the power line to ground, preventing 
erratic operation. 

Construction. Because of the use of 
CMOS devices, a PC board is recom- 
mended. Soldering should be accom- 
plished with a low- wattage (35 -watts or 
less) pencil -type iron, using thin core 
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PARTS LIST FOR FASTOUCH 

1 -9 -VDC transistor battery 
1 -1 -uF, 10 -VDC electrolytic capacitor (with 
radial leads) 

C2, C3, C4, C5, C6- 0.1 -uF, 100 -VDC ceramic disc 
capacitor 

D1, D2, 03, D4, D5- 1N4148 diode 
LEDI thru 6 -light emitting diode rated 20 mA @ 

1.7 -VDC (NSL5053 or equiv.) 
RI, R7- 2,200,000 -ohm, 1/4 -watt resistor, 10% 
R2, R8, R10, R12, R14- 470,000 -ohm, 1/4 -watt re- 

sistor, 10% 
R3, R4, R16- 10,000 -ohm, 1/4 -watt resistor, 10% 

05 

R5, R6, R9, R11, R13, R15- 470 -ohm, 1/4 -watt re- 
sistor, 10% 

R17- 47,000 -ohm, 1 -watt resistor, 10% 
Sl -SPST slide switch 
S2 thru S6- normally -open SPST pushbutton 

switch 
U1, U2, U4, U5, U6- CD4011 dual input quad 

NAND gate 
113- CD4013 dual D flip -flop 

Misc. -battery clip, stranded hookup wire, suit- 
able enclosure, solder, IC sockets, etc. 

Note: A pre- etched and drilled printed circuit board for FasTouch is available for $8.95 from: 
BNB Kits, RD ::1, Box 241H, Tennent Rcad, Englishtown, NJ 07726. U.S. orders inaude 
$1.00 (Canada $2.00 U.S.) for postage and handling, and allow 3 to 6 weeks for delivery. 
Please, no C.O.D.s or overseas orders. 
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rosin solder. Apply only enough solder 
and heat to form a good joint. When 
inserting the CMOS ICs in their sock- 
ets, avoid handling them by their leads. 
Mount all components on the PC board 
as indicated in the diagram, being sure 
to observe polarity of Cl, D1 -D5 and 
U1 -U6. Form 6 jumpers from the 
clipped -off component leads and mount 
where indicated by a "J" in the corn- 
ponent layout guide. Prepare 14 lengths 
of the stranded wire for wiring of the 
front panel. Mount these wires as in- 
dicated in the front panel wiring guide. 

Checkout. Check out the unit by 
snapping in a 9 -volt battery and turning 
Sl on. LED1 and LED2 should blink 
for a few seconds and then cease, 
with either LED1 or LED2 remaining 
on. Press S2 ( "FLIP ") and note that 
this happens again. Press S2 a sufficient 
number of times to insure that both 
" +" and "-" outcomes occur. On a 
" +" outcome, press one scoring switch. 
Note that the corresponding LED lights 
(LED 3 for S3). Note that pressing 
any other scoring switch does not light 
any other scoring LED. Press S2 and 
note that the scoring LED goes out. 
On a " -" outcome, press all scoring 
switches and note that all scoring LEDs 
come on and blink. Press S2 and note 
that all scoring LEDs extinguish. This 
completes the assembly and checkout. 

Playing lt. Each player should posi- 
tion himself at his scoring switch. All 
players should be able to see the " +" 
and " -" LEDs easliy. When all players 
are ready, one player presses the 
"FLIP" switch. As stated above, the 
object is to be the first player to press 
the scoring switch for a " +" outcome, 
and avoid pressing on a " -" outcome. 
There is only one technical rule =A 
player cannot press his scoring switch 

(Continued on page 86) 

Board to panel connections and wiring of 
FasTouch. There's a lot of wiring, so be sure 
that you keep track of it all, and are careful. 

Foil side photo of Fas- 
Touch. As you see, very 
few of the components 
are mounted on the 
foil side. The foil isn't 
too critical, but watch 
out for solder bridges. 

miwiab 
This is the parts location sketch for FasTouch. While FasTouch is not exactly an easy 
kit to build, there really aren't any stumbling blocks on the component layout side. 
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Printed circuit board for FasTouch. This is the exact size PC board that you'll need 
to build FasTouch. Remember, when doing PC boards, always use the foil side layout. 
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The 
Electronic 
Bike Light 

A nighttime 
lifesaver for the cyclist 

BY ERIK HYYPIA 

WHETHER YOU BICYCLE TOUR for sport 
and pleasure or ride your two wheel- 

er on errands to save gas, you will 
sooner or later need to ride at night. 
This can be exhilarating, but it can 
also be very dangerous unless you can 
be easily seen by motorists, and pro- 
vided you can see every one of those 
potholes and rocks. 

The Electronic Bike Light system 
shoots a powerful beam of light some 
150 feet up the road in front of you, 
illuminating every pebble and hole, and 
gives you brake lights, running lights 
and directional signals as well! You 
can be seen from all directions and be 
much safer for it. You can even take 
the lantern off the bike and use it as 
a regular flashlight. 

The heart of the Electronic Bike 
Light is a 6 -volt lantern which can be 
mounted between your handlebars. It 
contains, not only the battery and head- 
light, but the electronic circuitry for 
the brilliant flashing directional signals 
as well. All 'components mount inside 

the plastic lantern housing to provide 
weatherproofing and resistance to vi- 
bration and road shocks. 

Triple Lighting Safety. There are 
three separate lighting systems in the 
Electronic Bike Light: the headlight, 
brake and running lights, and the blink- 
ing directional signals. The headlight 
is turned on with a miniature slide 
switch (S5) mounted on the side of the 
lantern's plastic housing, and can be 
turned off when you are parking (with 
only the rear running lights on). 

A second slide switch (S1), mounted 
on the opposite side of the shell, con- 
trols the running lights (L3, L4), which 
glow at the rear of the bike to warn 

All components of the Bike Light mount on 
a piece of perf -board which is Cut to fit 
the top of the 6 -volt lantern's housing. 
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traffic coming up from behind. When 
the brake levers are squeezed, these 
running lights double their brilliance, 
just like the brake lights on a car. 
The directional signals flash brightly at 
a rate of about five times per second 
and are really eye- catching from as 
much as 1000 feet away. They can be 
controlled from a single switch mounted 
on the handlebars, or by two momen- 
tary contact switches mounted on the 
grips for easy reach. The master switch 
(S6), originally part of the flashlight, 
cuts off power to all lights and circuitry. 

The lantern shown here is a Bright 
Star, which costs about $6 complete 
with battery; however you can use al- 
most any lantern provided it has space 
inside for a few electronic components. 
The parts are mounted on a perf -board 
cut to the same size as the top of the 
battery (see photo). The lantern is con- 
nected to the bike leads by means of 
a multi -pin connector, which allows you 
to unplug the flashlight at a moment's 
notice and use it away from the bike. 

Circuit Theory. An LED Flasher In- 
tegrated Circuit, available at Radio 
Shack and other well -supplied electron- 
ics houses, provides the blinking action 
for the directional signals. It flashes at 
a rate of about 5 -Hz, though its timing 
can be adjusted by changing the value 
of capacitor Cl. A PNP germanium 
transistor (type 2005) amplifies the 
IC's strobing pulses to drive the 2.3- 
volt directional signal lamps. Each time 
the IC strobes, it energizes the transis- 
tor's base, which turns on the proper 
directional signal lamp. The lamps are 
driven at a slight over -voltage because 
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the timing pulses last only about 6 
milliseconds, but they are not damaged 
because they cool sufficiently between 
pulses received. 

The LED, mounted on the top of the 
lantern housing, provides the rider with 
a visual indication that the turn signals 
are working. It also functions as a 
voltage divider to supply the proper 
amount of current to the base of the 
transistor, and as a pilot light to prevent 
you from inadvertently letting your sig- 
nals blink when you don't need them. 

When Switch 2 is flipped in either di- 
rection, current flows from battery nega- 
tive through the switch, and through 
the chosen directional signal lamp. At 
the same time, the IC is energized, and 
begins strobing the transistor, which 
completes the circuit through the di- 
rectional signal lamp. Diodes D1 and 
D2 prevent both signal lamps from 
being energized at the same time. A 
100 -ohm resistor (R3) reduces the 
voltage from the IC going to the diodes. 

The brake /running lights are con- 
trolled separately, by means of two roll- 
er micro -switches (S3, S4) tied to the 
brake cables. When a caliper brake 
handle is squeezed, and the brake cable 
tightens, the micro switch contact closes, 
brightening the brake lights. (See draw- 
ing). Two micro switches are used. 
one for the front brake, and one for 
the rear brakes). These are wired in 

parallel, so that squeezing either brake 
handle brightens the brake lights. 

The running lights are controlled by 
a switch (Si) mounted on the lantern 
housing. When the switch is off, the 
brake lights operate normally. When 
the switch is on, the brake lights glow 
at half brilliance for use as running 
lights. Now, when the brake levers are 
squeezed, the running lights will double 
in brightness, acting in the same man- 
ner as brake lights on a car. A 7 -ohm 
dropping resistor (R1 ) determines the 
brightness of the brake lights, and an 
11 -ohm resistor (R2) the brightness of 
the running lights. A further voltage 
dropping action is achieved by wiring 
the brake /running lamps in series. 

The headlight is controlled by a slide 
switch mounted on the lantern shell. 
The original pushbutton switch on the 
lantern is rewired to act as a master 
switch, controlling current to all lamps 
and circuitry. 

Perf -board Assembly. To begin con- 
struction of the Electronic Bike Light, 
cut the perf -board (see parts list) to 
the same size as the top of the battery, 
and drill two holes for the battery's 
spring contacts as shown to allow the 
circuit board to lie flush with the top 
of the battery. This minimizes the space 
occupied by the circuitry. 

The front brake light 
switch is attached to 
the brake cable with 
strong nylon cord. 
The cord is in turn 
fastened to a speci- 
ally, drilled bolt which, 
when tightened onto 
the brake cable, ten- 
sions it to the switch. 

The microswitch 
mounted over the rear 
brake controls the 
brake lights when the 
rear brake lever is 
squeezed. Nylon cord 
is attached to the 
rear brake light con- 
trol switches in the 
same manner as in 
front. Use hot -melt 
glue on the cord ends. 

WING 
NUTS 

LANTERN 
BRACKET 
CLAMP LANTERN BRACKET 

BENT TO FIT 
STEM TUBING 

SHIFT 
LEVER BRACKET 

STEM TUBE 

The entire Bike Light 
assembly bolts onto a 

bracket and is easily 
removable by loosen- 
ing two wing nuts. 
The bracket is held 
against the bicycle's 
stem tubing with a U- 
clamp. DO NOT DRILL 
through the frame, 
since this may seri- 
ously weaken it, pos- 
sibly causing injury to 
the rider and machine. 

The bolts holding the 
brake light cords to 
the bike's brake ca 
bles are specially 
drilled or cut for 
the purpose. When 
mounting the front 
and rear bolt assem- 
blies, make sure that 
nothing interferes with 
normal brake opera- 
tion. Tighten the re- 
taining nuts gently on 
to the brake cables. 

gala 
BRAKE 
CABLE 

MICRO 
SWITCH 

NOTCH FOR 
BRAKE 
CABLE 

CUT 8 DRILL 
BOLT FOR 

ATTACHMENT TO 
BRAKE CABLE 

A HOLES 
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NYLON 
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BOLT 
BRAKE CABLE 
MOUNTING 
BRACKET 

BRAKE CABLES 
TO BRAKES 
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Bike Light See and be seen with this safety- minded construction project 

Wire all the, electronic parts to the 
perf- board, and leave all the leads from 
the board at least eight inches long; 
any shorter and you will not be able 
to remove the battery once the circuit 
board is wired into the lantern. Use 
stranded wire for all wiring between 
the board and the other parts to pre - 
vent breakage from vibration and strain. 

Mount the two tiny slide switches 
inside the housing of the lantern with 
their levers protruding on opposite 
sides, just to the rear of the headlight - 
reflector assembly. Make sure there is 
enough clearance for the battery to pass 
between them and for the reflector to 
be screwed down tightly. 

Next, cut holes for mounting the 
multi -pin connector under the handle of 
the lantern, and drill a slightly larger 
hole through which to pass the con- 
necting wires. 

Mount the LED in a small hole in 
the top forward part of the handle. You 
can secure it with some plastic cement 

Rewire the master switch to go to the 
circuit board instead of the headlamp, 
and connect the headlamp contact to 
one of the slide switches. From a scrap 
of copper, make another battery con- 
tact similar to the one which came 
with the flashlight, and wire it into the 
circuit to connect with the negative 
(center) terminal of the battery. Make 
sure that you label the two battery 
contact connectors for polarity, so that 
you do not blow out your IC and 
transistor when you switch on. 

Cut all leads going to the multi - 
pin connector to the same length, and 
solder the connector pins to them. 
When the rest of the circuit is wired to 
the lantern's battery, switches and LED, 
pass these connectors through the hole 
under the handle, to the housing of the 
multi -pin connector. Press each con- 
nector firmly and deeply into the'plastic 
housing with a screwdriver until it 
locks. To make sure that you know 
which contact is connected to what. 

\f/ 
MULTI - PIN 
CONNECTOR 

1-8 7 6 5 

UI 
1 2 3 4 

I I I 

R3 
I OOS). 

RI 
7S2 

PARTS LIST FOR THE 

B1 -6 -VDC lantern battery 
cl -220-uF, 16 -VDC electrolytic capacitor 
01, 02 -1 -amp switching diodes 
L1 to L4 -2.3 -volt bulbs. type PR -4 or =222 
LED1- -Light Emitting Diode, 1.75 -VDC 

01 -PNP germanium transistor, type 2005 

R1 -7-ohm; 1 -watt resistor 
R2 -I1 -ohm, 1 -watt resistor 
R3 -100 -ohm, 1/4 -watt resistor 
Si, S5 -DPDT miniature slide switches (Radio 

Shack 275 -407 or equiv.) 

S2 -SPDT Center /Off switch for directional 
signals 

S3, S4- Subminiature roller microswitches 

ELECTRONIC BIKE LIGHT 

(Radio Shack 275 -017 or equiv.) 
S6-Master switch (original to lantern) 
U1 -- flasher /oscillator Integrated Circuit LM- 

3909 

MISC. -Bright Star or similar 6 -volt lantern, 
pert -board sized to tit top of lantern, 5- 
lead antenna rotor cable (10 feet), one 
8 -pin IC socket for U1, 9 -pin male /female 
molded nylon quick- disconnect connector 
( "Molex- type "), two 3/4 -inch bolts with nuts 
and washers, two 11/2 -inch bolts with wing 
nuts and flat washers, other hardware as 

needed. 
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draw a diagram of the connector and 
label all of the pin positions. 

Check the wiring of the lantern, and 
make sure that all of your connections 
are securely soldered. Soldering is vital 
here, because of the inevitable vibra- 
tion and moisture. 

Wired for Light. Wiring the bicycle 
can be done permanently, as shown 
here, or temporarily, by wrapping the 
cables around the frame tubing of the 
bicycle for easy removal. Five -lead 
antenna rotor cable makes an excellent 
wiring choice, since all the leads are 
bound together in a flat ribbon which 
can easily be attached to the frame 
tubing. However, almost any type of 
stranded wire or thin cord will do. 

Run a five -lead cable from the han- 
dlebars to the rear of the bike under 
the top horizontal frame tube to carry 
the signals to the brake /running lights 
and the directional signals. Heavy dou- 
ble -stick cloth tape used to tack down 
rugs will hold the cable to the frame 
tubing. Be sure that you allow enough 
slack for the cable to move freely 
around the handlebars as you rotate 
them; also make certain that it does not 
bind in the brake cables or in the 
derailleur levers. Run two -lead cable 
to both the front and rear caliper - 
brakes. (You may want to connect the 
brake switches to the brake levers on 
the handlebars, but this is a much more 
delicate operation and can interfere 
with riding and braking). 

If you want to control the directional 
signals with dual momentary contact 
switches, run two leads out to each 
side of the handlebars, and mount 
the switches wherever you find them 
comfortable to use in your normal rid- 
ing position. Radio Shack's subminia- 
ture roller -lever switches, like those 
used for the brake lights, make an 
excellent choice for directional signal 
switches. If you want to control the 
signals with a single switch, as we did, 
run shorter cables up to the center of 
the handlebars where the SPDT Center - 
Off switch is mounted. 

To mount the lantern on the front 
of the bike, bend a rigid metal bar to 
fit as shown -down the stem, and pro- 
truding forward between the handlebars. 
It is clamped to the stem using the 
same assembly which holds the gear- 
shift levers, and fixed to the handlebar 
arm (which connects the handlebars to 
the vertical stem) with a "U" shaped 
clamp. Never drill through the frame 
tubing of the bike, because this will 
weaken it, maybe dangerously. Instead 
use a pipe -clamp bent to fit the lantern 
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The mounting bracket 
for the Bike Light 
is made from a piece 
of soft steel, bent to 
fit over the stem 
piece of the bike. 
Cover the bracket with 
weatherproof vinyl 
tape to make for 
a nicer installation 
and round off pos- 
sible edge roughness. 

mounting bracket and handlebar arm as 
shown in the diagram. 

Drill two holes in the lantern mount- 
ing bracket for attaching the lantern, 
and two more in the handle of the 
lantern itself. The lantern can be bolted 
to the bracket with 11/2-inch bolts and 
wing nuts for easy removal. The lan- 
tern we used has a hollow handle, 
which should be reinforced. Cut the end 
of the handle open, and slide a block 
of wood inside the handle so that it 
provides a rigid filler to strengthen the 
mounting of the lantern on the bike. 

When you have mounted the lantern 
on the bike, cut the cables for the brake 
and directional signal switches and 
lamps so that they reach the multi -pin 
connector mounted on the lantern. 
Leave some slack so that the cables 
move freely when the handlebars are 
turned as far as they will rotate to the 
left and to the right. 

Now wire the multi -pin connector to 
the cables on the bike. (Make sure 
you get all the connections straight - 
use your diagram of the connector on 

When the Electronic 
Bike Light is mount- 
ed between the han- 
dlebars, all controls 
are in easy reach. 
Whether in the rest 
position or "down on 
the grips," the rider 
has access to every- 
thing. This allows in- 
stant response in all 
bicycling situations. 

the lantern, and solder them well.) 
Wire the lamps (2.3 volt type PR -4 

or #222) to the rear of the bike and 
mount them. If you have rear baskets, 
you can simply attach the bulbs to the 
baskets. If you do not have baskets, 
you can make a mounting bar of wood 
or, preferably, from polyethylene tub- 
ing, and attach it underneath the seat. 
Plastic tubing is better than a wooden 
dowel because it will bend and snap 
back if it hits an obstruction as you 
ride. The lamps should stick out about 
eight inches on each side of the frame. 

Your final job is to mount and con- 
nect the brake switches. Radio Shack 
roller -type micro -lever switches work 
well for this. Mount one on the arm 
above the rear brake which holds the 
end of the brake tube, and position 
the switch with its lever pointing up -' 
wards and to the rear of the bike. Cut 
a 1/2-inch bolt as shown to fit on the 
brake wire, and drill two small holes 
in the shaft of the bolt. Attach the bolt 
midway up the exposed brake wire, 
making sure that it does not interfere 

with normal braking. Now run a thin, 
strong nylon cord through the roller 
on the micro switch, and pass its ends 
through the holes drilled in the end of 
the bolt attached to the brake wire. 
Tie them so that the lever of the micro 
switch is pulled down when the brake 
is released, and up as soon as the brake 
levers on the handlebars are squeezed. 
This method of mounting assures that 
the micro switch will not be damaged 
by hard braking action, since the lever 
of the micro switch is released when 
the brake lever is squeezed. Make sure 
that the switch is securely mounted to 
the frame, and that it does not swivel, 
then cut and solder the electrical lines 
for the brake lights to the proper ter- 
minals on the switch. Remember, the 
brake lights should go on when the 
brake levers are squeezed. 

Mount a second micro switch in like 
manner on the front brake assembly 
of the bike. Make sure the nylon string 
which pulls the lever of the micro switch 
does not bind or rub against anything 
sharp, and that it does not interfere 
with the free movement of the brake 
cables as the handlebars are turned. 
Solder the cable to the correct switch 
contacts with care. 

Ready to Roll. With everything con- 
nected, plug the multi -pin connectors 
together and test the circuitry. With 
the running lights off, the brake lamps 
should light when the brake levers are 
squeezed; with the running lights on, 
the lamps should brighten when the - 

levers are squeezed. The directional 
signals should flash about five times 
per second (highly visible at night) ; 

they will not work properly unless both 
bulbs are in place. The LED on the 
lantern should synch with the direction- 
al light flashings. 

Try the assembled unit at night on 
the bicycle. The lantern should be 
angled downward slightly, so that the 
main beam illuminates the road 100 to 
150 feet ahead of the bicyle. This dis- 
tance allows you time to spot dangers 
in plenty of time to take evasive action. 
The scattered light from the reflector 
of the lantern does a good job of il- 
luminating the road in front of the 
bike with an even, well distributed light. 

Try riding the bike as a friend 
watches from the rear. The directional 
signals on our model are bright, and 
should be visible from 600 to 1000 
feet away. The running and brake 
lights also increace visibility of the bi- 
cycle dramatically. You will find that 
the arc of bright light thrown from 
the headlight is also easily spotted by 
oncoming cars, and those coming up 
from behind you on the road as well. 
Safe riding! 
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C6 SPECTRUM 
THREE FINE U.S. -MADE ANTENNAS 

'T WAS ONLY a few short years back 
that just about everyone believed in 

two cars in every garage and two CB 
transceivers in every car. The public 
was buying CBs as fast as they were 
manufactured, and it was not unusual 
for a foreign -built antenna to be thrown 
in either for nothing, or maybe $10. 

It appeared to be a terrific deal be- 
cause the "throw -in" looked just like 
the more expensive American product. 
Trouble was, they just looked that way. 
Sometimes it wasn't even weeks béfore 
hardware cracked, connections opened, 
or rust set in. 

A good, well -made, reliable antenna 
takes time to design, time to manufac- 
ture, and costs money. You can't get 
one free -no way. 

In addition to quality, a U.S. -manu- 
factured antenna delivers extras in the 
way of installation conveniences. Fact 
is, that's where much of the difference 
comes in, and three new antennas that 
well illustrate the "installation extras" 
will be our topic this issue. 

I don't want to get involved in any 
hassles over which antenna puts out 
more RF, or receives better, or anything 
else like that. I leave it to you to deter- 
mine which antenna length or type 
might be best for your particular needs 
and budget, I will simply illustrate three 
excellent antennas from the viewpoint 
of the installation itelf. 

Super Stix from Hy -Gain. The first 
of the antennas I looked at is Hy- Gain's 
Super Stix which I consider to be of 
special value to those who use bumper 
and Hollywood- mirror antenna mounts. 
The Super Stix is wound on a fiber - 
glass/resin rod using a combination of 
continuous and top loading. The an- 
tenna is sheathed in a Polyvinyl jacket 
with a removable cap at the top. To 
adjust the antenna for minimum SWR 
(if needed) you simply remove the cap, 
remove (unwind) whatever it takes to 
get a low SWR and replace the cap. 

The antenna is available in three 
sizes: 30, 48 and 60 inches, all in your 
choice of red, white or blue jackets. 

The mounting end is equipped with 
the standard 3/8"-24 threaded stud, 
which fits all standard 3/s" mounts. 

What I like best about the Super Stix 
is that it is virtually indestructable (I 
know, 'cause I tried to break one). The 
rod itself is extremely rigid with virtu- 
ally no "give" even at top highway 
speeds, yet a clunk into a solid tree 
branch or overhang won't damage the 
antenna. 

Super Scorpion from Antenna Spe- 
cialists. Another fine antenna is the 
extra lightweight base loaded, trunk lip 
mounting Antenna Specialists M -2000 
Super Scorpion. If you want an antenna 
that's easily removed for storage, that 
takes up next to no room in the trunk, 
and won't leave any marks that might 
affect trade -in value at a later time, then 
the M -2000 is your sky hook. 

The Super Scorpion looks at first 
glance to be similar to many other base 

BY KATHI MARTIN KGK3916 

loaded antennas. Closer inspection of 
the base, however, reveals a small lever 
labled open and lock. When set to open 
the bottom of the antenna is separated 
electrically and mechanically from the 
trunk lip bracket, which measures only 
21/4" square by 11/4" high. 

The base can be disassembled for 
through- the -roof mounting; however, I 
suggest you leave this to a professional 

K -40 from American Antenna. The 
last of the antennas I looked at is the 
American Antenna K-40. 

I have had it up to here with magnet 
base antennas that fly off vinyl covered 
auto tops. Up until the K-40 I never 
had one stay put at high speeds or when 
striking a lòw branch. Not so, however, 
with the K -40. 

The basic component is the base 
loaded K -40 antenna, which comes with 
an integral trunk -lip mount. 

If the baseloading coil is twisted 
about Vs -turn the antenna separates 
from the mount at a keyed boss. When 
converting to a magnetic mounting this 
entire antenna assembly is inserted into 
a 5 -inch magnetic base. The trunk lip 
hardware drops inside the magnetic 
base where it cannot be seen, and it's 
secured with a hefty bolt. 

Regardless which antenna you se- 
lect, keep in mind that like all loaded 
antennas (with rare exception) , they 
must be tuned for minimum SWR. 

The Super Stix from Hy -Gain is a nearly in- 
destructible "sky hook." Circle number 47. 
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Suction base on American Antenna's Super 
Scorpion holds tightly. Circle number 48. 

Antenna Specialists' Super Scorpion has a 

levered suction base. Circle R.S. No. 44. 
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ONE WARM SPRING AFTERNOON I was 
sitting in my ham shack with vi- 

sions of faraway places dancing in my 
head. A distant roll of thunder over a 
nearby mountain suggested the approach 
of an electrical storm. The sharp crack 
of static interference from lightning 
discharges grew stronger in my receiver 
but I wasn't worried. Lightning only 
strikes high places, and I was nestled 
safely in a hollow between two high, 
protective mountains. 

Suddenly -CRACK! -A nearby stroke 
hit our power line! A shower of sparks 
burst from the main fusebox! The 
radio was silenced. A tape recorder - 
turned off but plugged into the wall 
socket -refused to play when I at- 
tempted to switch it on. Trying the 
beam rotator, I discovered that it too 
had been put out of commission. 

The impossible had happened: light- 
ning had wiped out the ham shack, and 
it hadn't even been directly hit! For- 
tunately, insurance covered a portion . 

of the monetary loss, but the cost of 
the inconvenience couldn't be calcu- 
lated in dollars and cents. 

Sadder but wiser, I decided to go 
about the sorrowful prospect of repair 
and replacement. But this time I would 
use better sense and plan to avoid such 
devastation next time. 

Line Transient Wipeout. Assessing 
what had happened, I decided that the 
cause of the wipeout was a line tran- 
sient: a sharp pulse of high voltage 
energy impressed upon the power line 
by the lightning stroke. 

Lightning doesn't have to strike the 
line directly; a nearby stroke will in- 
duce a spike of high energy flow in a 
long power line, just as current flowing 
in the primary winding of a power 
transformer can induce current to flow 
in the secondary. And these pulses can 
be enormous -as much as several times 
the normal voltage in the power line! 

What can be done to protect equip- 
ment from this freak of nature? After 
all, we can't always be around when a 
summer storm whips up. The most 
obvious answer, of course, is to dis- 
connect your equipment from the power 
line when it is not in use. And don't 
forget to disconnect the antenna line 
while you're at it; a direct hit from 
lightning is even worse! 

Since virtually all of us power the 
equipment in our radio installation from 
a common distribution line, there is a 
simple solution. Install a circuit breaker 
or main power switch at the operating 
position which feeds all the equipment. 
The switch must interrupt both sides 
of the line to insure complete isolation. 
A switching arrangement is actually 
more convenient, too; the entire station 

Lightning 
Protection 
for the 
Electronics 

Hobbyist 

Simple precautions that can save lives and property 

BY ROBERT 

may be activated or shut down at the 
flip of a switch. 

Unless you enjoy constantly resetting 
the time, your AC- operated clock must 
remain connected to the uninterrupted 
side of the power line. Battery operated 
digital clocks are far more practical in 
this respect; they need no AC. 

A similar switching approach may be 
followed with the antenna circuit. A 
coax antenna switch will disconnect the 
antenna from the radio when not in 
use, and ground the antenna line at 
the same time. 

Ground That System! Additional 
safety measures should be used to back 
up this preventative system. Good elec- 
trical grounding is essential for such 
an installation. Not only does it pro- 
vide a discharge path for a sudden burst 
of static electricity, but it will afford 
shock protection for the operator by 
keeping all metal cabinets at ground 

GROVE 

potential as well. Even more, electrical 
noise interference probably will be re- 
duced measurably. All radio metal 
chassis parts are connected together by 
a common ground bus of heavy wire. 

What constitutes a good ground? At 
least 8 feet of metal pipe or rod driven 
into conductive earth, attached to the 
equipment by a short length of heavy 
gauge wire. While a cold water pipe 
will often work, it is second best. Use 
both of these grounding techniques if 
available. If it is impossible to drive a 
ground rod that deep, several separate 
ground rods may be employed. 

In some commercial antenna instal- 
lations, another technique is used to 
reduce lightning damage from a direct 
hit. Because a lightning stroke occurs 
so swiftly, it behaves like a partial cycle 
of a high- frequency signal. By coiling 
a dozen or so turns of the coaxial cable 
at the base of the antenna before it 
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Lightning Protection /A solid grounding in equipment protection 

enters the building, the coax acts ilke a 
giant RF choke, restricting the amount 
of lightning- induced energy allowed to 
pass through the turns. At low fre- 
quencies, (such as shortwave) the extra 
cable length won't, affect signal strengths 
in the least. 

Naturally, any metallic tower or mast 
should be well grounded directly at 
its base. Non -metallic towers may be 
protected by a ground wire leading 
down from any upper metallic supports. 

Another simple expedient to protect 
the antenna input of your radio from 
static electricity is the "Blitz Bug," an 
in -line voltage arrestor. Available from 
most electronics suppliers, these units 
are made by a variety of manufac- 
turers. They cause no insertion loss, 
and may be used well into the UHF 
range at full Amateur transmit power. 

There is another component avail- 
able from a variety of industrial sup- 
pliers which can provide extensive line 
voltage protection: the transient surge 
protector. In the early days of radio, 
high voltage spikes were not that much 
of an equipment threat; vacuum tubes 
were very forgiving of short -term abuse. 
But solid state devices are not. Bursts 
of high energy will fuse the junction of 
a transistor or diode in a fraction of a 
second. Fortunately, voltage- sensing 
protectors are currently available at 
reasonable cost. 

MOV Protectors. Individual pieces of 
equipment may be protected by metal 
oxide varistors. MOV's are semicon- 
ducting devices which change their re- 
sistance with applied voltage. They are 
connected across the AC line of the 
protected equipment. So long as the line 
voltage remains close to the specified 
value, the MOV doesn't conduct. How- 
ever, as soon as a high voltage spike 
occurs, the MOV goes to work by 
lowering its resistance, effectively short - 
circuiting the voltage pulse. 

Because of the short cycle time, tiny 
MOVs -about the size of a standard disc 
capacitor -provide momentary clamping 
action on many amperes of damaging 
surge current. 

Despite the large number of manu- 
facturers of these devices, they are not 
readily available from the usual hobby 
parts houses. You will have to check 
industrial suppliers for these useful 
components. A list of manufacturers is 
provided for reference; you may wish 
to write to their sales offices for more 
information and applications literature. 

Representative of the high -quality 
MOVs available for lightning protec- 
tion is the Panasonic ERZ- C1ODK221. 

It is UL listed and available through 
the Allied distribution network. 

There are transient absorbers avail- 
able which can be connected across the 
mains to protect the entire house, but 
these are quite expensive. An inquiry to 
your local power company service rep- 
resentative will provide the answer as 
to their availability in your area. Many 
power companies will install the large 
suppressors free of charge if the devices 
are furnished by the customer. 

If you live on the highest hill around, 

in -line voltage arres- 
tors like these Blitz 
Bugs provide a large 
element of protection 
against surges of static 
electricity in antenna 
lines. Directly inserted 
into the line, they do 
not cause a great loss. 

and if you have an outside antenna, 
you are a sitting duck for a lightning 
strike. Because of the capricious nature 
of lightning, even those of us in lower 
terrain are vulnerable. 

Lightning protection is a must for 
safeguarding lives, equipment and prop- 
erty. It was Ben Franklin -that inveter- 
ate flier of kites in electrical storms - 
who said, more than two centuries ago, 
that "an ounce of prevention is worth a 
pound of cure." That advice holds just 
as true today. 

Metal oxide varistors 
are installed across AC 
power lines, protect- 
ing against line tran- 
sient surges caused by 
lightning hitting a 
nearby power line. 

Separate power con- 
trol switching and 
antenna line ground- 
ing provides double 
lightning protection 
for the radio shack. 
With this arrange- 
ment, the entire sta- 
tion can be turned 
on or off merely by 
throwing one switch 
You'll probably want 
to use a battery - 
operated clock that 
doesn't require AC 
from the wiring. 
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THERE ARE TWO MAIN CAUSES of 
"blown" engines, and they both re- 

late to the subject of oil. Either there's 
not enough to sufficiently lubricate the 
engine, or it is circulating under too 
low a pressure to reach all of the areas 
it is supposed to. In any event, if either 
condition persists too long, you're likely 
to be looking for a new mill in very 
short order, something which can run 
you anywhere from $300 to $1,000, not 
to mention the cost of labor involved. 

For a few dollars, and with some 
basic attention to the markings on your 
dipstick, you can build a highly accu- 
rate oil pressure gauge and with it, es- 
tablish good maintenance habits which 
can prolong the life of your car or boat 
engine for thousands of extra miles. 
Why should you add a gauge if your 
car already has a dummy light? A dum- 
my light will only signal you when oil 
pressure has already dropped to a dan- 
gerously low level. At this point, it's 
usually too late, and the pistons will 
seize against the cylinder walls, causing 
the car to stop as if hit head on by a 
truck. A gauge, on the other hand, al- 
lows you to establish the normal oper- 
ating pressures for your car, and can 
take note of the fluctuations caused by 
worn oil pump gears, jammed oil pump 
pressure relief pistons, leaking seals and 
gaskets, and can even tell you, by indi- 
cating an increase in pressure, when it's 
time to change your oil filter. In some 
cars, a gradual drop in oil pressure can 
indicate low oil levels, although the only 
positive method for determining the 
amount of oil left in the oil pan is by 
checking the dipstick itself. 

One of the best features of this gauge 
is that it is installed so as not to elimi- 
nate the function of the dummy light 
system. In effect, the dummy light 
serves as a fail -safe against the possi- 
bility of gauge or sender malfunction. 

The Circuit. Regular readers of this 
magazine will no doubt recognize the 
basic design of the oil pressure gauge 
from those of the voltmeter and tem- 
perature gauges. The same three versa- 
tile ICs are used again here. 

A view of the foil side 
of the PC board for 
our Digital Oil Pres- 
sure Gauge. Note the 
clean layout. If you 
mount the regulator 
chip on the foil side, 
carefully bend it par- 
allel to the board, 
making sure that 
nothing shorts out. 

DNITAi. OII. INtttltEllR OANOR - r. 

C 
. 

' . 
UM OM MEMO/M. 

UNIT qO.OMaTOeM 

Dçish bDashboard Digital 
Oil Pressure Gauge 

The single most important instrument for engine protection 

The ignition input (+12 VDC line) 
should be connected to some point on 
the car's electrical system that is active 
only when the ignition switch is on, and 
the motor is running. At all other times, 
the ignition line should be off. The most 
desirable connection would be the same 
fuse terminal that the horn or wind- 
shield wiper is connected to. 

Note the point marked OPTION on 
the schematic. With pin 6 of the 
CA3162E disconnected, there are four 
conversions or comparisons made each 
second. Tying pin 6 to the 5 -volt line 
will result in 96 conversions or com- 
parisons per second. The 96 Hz rate 
moves with excessive rapidity, is not 
appealing to the eye, and usually results 
in the least significant digit appearing 
to be blurred. Of the two rates, the 4 Hz 
is by far the more pleasing to the eye, 

BY FRED YOUNG SR. AND FRED YOUNG JR. 

is easier for the eye to focus on quickly, 
and is the recommended rate. These 
rates could vary slightly because of 
capacitor variance from stated values. 

The multiplexing digit driver pins 
(pins 3 and 4) on the CA3162E switch 
the two transistors that drive their re- 
spective 7- segment displays. The 
CA3162E determines which display is 
to be on, and sends the BCD (Binary 
Coded Decimal) information to the dis- 
play that is on. The BCD information 
is converted into a 7- segment output 
by the CA3161 E. This, in turn, causes 
those segments to be lit that correspond 
to that BCD number. 

Note that across pins 8 and 9 of U2 
there is a 50K (R2) potentiometer con- 
nected. Pin 12 of U2 has a 0.33 -AF 
tantalum integrating capacitor (C4). 
These components (in conjunction with 
the CA3162E) generate the necessary 
waveform for that IC to perform the 
;onversion. The operation of the 50K 
potentiometer (ZERO ADJUST) will 
be covered in the calibration procedure. 

Sending Unit Operation. The maxi- 
mum voltage differential that can be 
read by the CA3162E is 999 mV. With 
this in mind, examine the circuit con- 
figuration. The sending unit specified 
must be used because of its 1/4-inch 
pipe thread and its electrical character- 
istics. With the application of pressure, 
the sending unit's resistance change is 

virtually linear. At 40 PSI (pounds per 
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Digital Oil Pressure Gauge 'A sure bet for keeping your car in the pink 

square inch), the resistance is approxi- 
mately 40 -ohms. 

Let's now consider what happens 
when voltage is applied to the sending 
unit and the digital oil pressure reading 
which results. By applying a small cur- 
rent through the 470 -ohm resistor to 
the sending unit, the resulting voltage 
is almost linear in relation to pressure. 
At 40 PSI there are approximately 400 
mV developed across the sending unit. 
The voltage enters pins 11 and 10 of 
U2 by means of the coax cable coming 
from the sending unit to the display 
board. There the 400 mV is converted 
to a BCD equivalent. The BCD infor- 
mation enters the CA3161E (U3), a 
current- limiting, decoder /driver IC. 
This causes the 7- segment display to 

display 40 pounds of pressure. An 
Ohm's Law calculation will show that 
the voltage is actually slightly less than 
400 mV. This requires compensation, 
which is corrected (or compensated for) 
by using the GAIN ADJUST. 

Assembly. After etching your PC 
board, (or receiving one from Digital 
World) check the finished product for 
foil bridges and other imperfections 
which might create difficulty during 
assembly and calibration. Leaving in- 
stallation of U2 and U3 for later, in- 
stall all other components on the board, 
following the component placement 
guide. Be sure to observe polarity with 
respect to diodes and capacitors. 

We strongly suggest that you make 
use of IC sockets when installing U2 

01 
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PARTS LIST FOR 

DIGITAL OIL PRESURE GAUGE 

C1- 47 -uF, 25 -VDC electrolytic capacitor 
C2, C3- 10 -uF, 16 -VDC tantalum capacitor 
C4- 0.33 -uF, 35 -VDC tantalum capacitor 
D1, D2- 1N4002 diode 
LEDs, LED2 -FND -507 7- segment, common cathode 

display 
Q1, Q2- 2N2907 PNP transistor 
R1- 470 -ohm, 1/4-watt resistor, 5% 
R2- 50,000 -ohm linear -taper potentiometer 
R3- 10,000 -ohm linear -taper potentiometer 
U1- LM340T -5 voltage regulator integrated circuit 
U2- CA3162E analog -to- digital converter inte- 

grated circuit 

LEDI LED2 
FNO 507 ENO 507 

U3- CA3161 BCD decoder /driver integrated cir- 
cuit 

11- RCA -type phono jack 
P1- RCA -type phono plug 
Misc.- General Motors oil pressure sending unit 
#547034 (fits 1966-79 Chevy, Buick, Olds), 1/4- 

inch brass pipe tee fititng (available at most auto 
supply /speed equipment distributors), 1 to 2- 
inch length of 1/4-inch diameter extender pipe, 
teflon plumber's tape (for sealing pipe threads), 
10 to 15 -feet RG58A /U coaxial cable, IC sockets, 
spacers, red plexiglass contrast panel, hookup 
wire, solder, etc. 

A complete parts kit for the Digital Oil Pressure Gauge is available from Digital World, 
P.O. Box 5508, Augusta, GA 30906. Price is $28.50 for the kit (less GM sending unit, 
coaxial cable, plexiglass or brass fittings). All shipments prepaid in the J.S. and Canada. 

and U3. These two chips are highly 
sensitive to static electrical damage 
caused by handling without insulated 
tweezers. In addition, stray AC from 
the tip of your soldering iron (not to 
mention excessive heat) can also cause 
irreparable damage to the chips. 

With all components installed, make 
a final check of the board against the 
component layout diagram as a precau- 
tion. If the final check is positive, pro- 
ceed to wire in the 2 leads for the 12- 
volt power source. The unit is now 
ready for calibration. 

Calibration. The degree of accuracy 
ultimately attainable with the gauge will 
be determined to a great extent by how 
carefully you adhere to procedures. 

Begin the calibration by applying 13.8 
VDC to the voltage input lines. While 
the LM340 -T (U1) is a darned good 
regulator, seeing as how you'll be pow- 
ering the gauge from 13.8 VDC during 
operation, why not try to duplicate 
operating conditions during calibration? 
At this point, you should get some sort 
of reading on the LED displays. If not, 
skip ahead to the Troubleshooting sec- 
tion to clear up the difficulty. 

Assuming all is well, momentarily 
ground pins 10 and 11 of U2 to circuit 
ground, and adjust R2 until the LEDs 
read "00." Avoid rapid movement of 
the wiper on R2, as the range is very 
short, and you may pass the desired 
point before realizing it. Remove the 
ground on pins 10 and 11. 

Momentarily disconnect the sending 
unit's coax plug from the board and in- 
sert a 47 -ohm resistor across J1. Slowly 
adjust R3 until the displays read "47." 
This completes the calibration proce- 
dure, and the unit is now ready. 

Troubleshooting. If, as mentioned 
above, the displays do not light when 
power is applied, recheck to see that 
you have not created any solder bridges 
which may be shorting out some com- 
ponents. Check to make sure that all 
diode polarities are correct, and that the 
input power line polarity is also correct. 
Additionally, check to make sure that 
the wiper of R2 is centered. If the dis- 
plays light only dimly, check to make 
sure that Q1 and Q2 have been in- 
stalled correctly. 

Some GM sending units may gener- 
ate electrical noise during their opera- 
tion, which may result in rapidly fluc- 
tuating readings. If this is the case, you 
may either replace the unit with another 
one, or try replacing C2 with a 100 -uF, 
16 -VDC electrolytic capacitor. This may 
filter out the undesired noise. 

Mounting The Unit. Determine where 
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the gauge will be installed and how it 
will be mounted; i.e., glued, bolted, or 
clamped. This will, of course, vary from 
car to car. Try to keep it out of direct 
sunlight, because the less direct light 
there is, the brighter the displays will 
appear to be. 

The plexiglass panel should be cut 
and fitted to the circuit board (then re- 
moved) before the board is assembled. 

A plexiglass panel with a metal rim 
may be purchased from Radio Shack 
for several dollars. Ask to see the die - 
cast bezels. We have no information at 
this time on the availability of multiple 
display bezels. The single unit bezels 
look "pro" and are relatively easy to 
fit, requiring little or no modification. 

You may wish to use a larger piece 
of plexiglass for a multiple display 
panel, attaching several units to it. This 
requires detailed planning in layout, 
care in cutting the total panel, and pa- 
tience in the drilling of the holes for the 
four retaining bolts (for each gauge) to 
be mounted behind it. 

Another idea is to place the LEDs 
(for a series of gauges) on a "perf- 
board" behind the single panel, putting 
the units elsewhere, out of sight but 
easily accessible for repairs. However, 
this requires extensive wire hookups 
between the circuit boards of the sev- 
eral units and the corresponding display 
LEDs. Such a project is not recom- 
mended for the hobbyist just starting to 
work with digital units. 

The Coax Connector. What length 
should the coax cable be? A simple 
way is to use a piece of string to 
measure sufficient coax length. A coax 
piece too short must be spliced and 
could be of questionable operational 
efficiency. Measure distance from the 
sending unit, routing it about the motor 
to points where it may be easily and 
firmly secured and which are well away 
from the hot manifold and the vicinity 
of the spark plug wires. Cut a sufficient 
length of RG58A /U cable (coax) to 
go from the sending unit to the display 
board dash location. It is wise to allow 
at least an extra 18- inches, permitting 
possible relocation, should a second lo- 
cation be selected later. 

Solder the center conductor wire to 
the terminal of the sending unit, and 
the shield to the case of the sending 
unit. Do not rely on the car chassis 
ground to complete the path of current 
flow for the sending unit. The properly 
installed shield acts as the ground. The 
coax cable should be further secured 
and protected by being heavily taped 
to the sending unit. Failure to do this 
could result in the cable being broken 
at the connections because of car vibra- 
tions and /or turbulent winds under the 

A drawing of the 
sending apparatus. 
This system insures 
that both the gauge 
which we're install- 
ing and the origi- 
nal oil warning 
light will keep op- 
erating. Thus, there 
are two warning 
devices, backing up 
each other, there- 
by bringing about 
real auto safety. 
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Parts layout for the Digital Oil Pressure gauge. There are relatively few components 
to worry about, those that there are, are relatively well- spaced. VCR's on other side. 

Here's the printed circuit board for the Digital Oil Pressure Gauge, foil side up. This 

is exactly the way the board you make for the unit should look. Watch for solder bridges! 

car at higher speeds. At the dashboard 
end of the coax, the center connector is 

soldered on to the middle-pin of P1, 
and the shield is soldered to the outer 
skirt. The plug is then ready to be in- 
serted into the female jack on the back 
of the circuit board. Again, thread and 
secure the coax away from the hotter 
parts of the motor and the ignition sys- 
tem wiring. 

The Dual System. Examine the dual 
system connection diagram. To use the 
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dual system, a brass "tee" adaptor is 

required. Use a 1/4 -inch, 3 -input female 
adaptor, which should be available at 
your local plumbing supplier. Purchase, 
also, a 1 -inch or 2 -inch piece of stand- 
ard 1/4-inch brass pipe (long enough 
for the sending unit to clear the engine 
block and other components). Next, 
screw the pipe extender into the center 
of the "tee" adaptor. Now, screw the 
other end of the extender pipe into the 

(Continued on page 85) 
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119 simai' B 
Keep Track of Long- Distance Phone Charges 

HE BILL for long distance telephone 
calls adds up quicker than you think, 

and keeping track of your calls can 
help to cut the cost of the phone bill. 
This month's program, Tele- Charge, will 
display the cost of a phone call, as well 
as the amount of time you have been 
on the phone, during your phone call. 
If you are using a disk system with 
your TRS -80, Tele- Charge will record 
each phone call onto a disk file so you 
can see a record of your calls. The 
program will record the date, elapsed 
time, price, and phone number of each 
phone call, allowing you to budget 
your calling time. 

The program is designed for inter- 
state calls, and will not work for some 
intrastate calls. For example, an intra- 

asic 
state call may have a separate price 
code for the first two minutes while all 
interstate calls have a set price for the 
first minute, and a different price for 
each additional minute. Operator -assist 
calls, which have set prices for the first 
three minutes, can be used with this 
program (see line 640, and lines 870- 
890) . 

Because the program doesn't use sub - 
scripted variables, the number of phone 
calls you can record on a disk is only 
limited by the amount of space on your 
disk. It is possible to keep track of hun- 
dreds of phone calls, allowing you to 
take a look at more than a month's 
worth of calls (phone bills contain 
only those calls made during the month 
specified in the bill). 

BY LARRY FRIEDMAN WB2AHN 

The INKEY$ function is used in this 
program; it allows the user to enter data 
without the use of an input statement. 
By using this function, the user can 
exit the timing loop (line 780 -920) 
without stopping the program. This 
function is located at line 800. By typ- 
ing "S" with no ENTER, the computer 
will exit the timing loop, and start re- 
cording the data from the phone call 
onto the disk. 

Tele- Charge is an adaptable pro- 
gram; subroutines such as a section to 
store the phone number on disk with 
the phone rates to eliminate having to 
enter the rates the next time you call 
the number are easily added, and the 
program can be modified to record the 
name of the other party. 

Of 
le 

REM 
REM "TEL E- CHARGE 

660 PRINT "ENTER RATE FOR FIRST MINUTE." 
670 INPUT "(COMMA) AND EACH ADDITIONAL MINUTE "; R1.R2 

20 REM 680 GOTO 720 
31 REM BY LARRY FRI EDMAN 690 PRINT "EN ER RATE FOR FIRST THREE MINUTES." 
40 REFI FOR EL DI ENTARY ELECTRONICS 100 INPUT "(COMMA) AND EACH ADDITIONAL MINUTE "IRI. R2 
50 REM 

10 P1.1 61 
71 
e0 

REM WRITTEN FOR RADIO SHACK TRS -81 LEVEL II 
RIM WITH OPTIONAL DISK SYSTEM 
REM 

20 INPUT "HIT ENTER' WHEN CONNECTION IS MADE"' QS 
30 NS*MIDS(TIMES. 10. 8) 
40 CLS 90 REM THIS PROGRAM CALCULATES LONG DISTANCE PHONE 50 S -etM -1 

2110 
21e 

REM CHARGES. CONNECT TIME. AND CAN KEEP A RECORD 
RIM Or DATE. TIME. AND CHARGES FOR PHONE CALLS 

60 PRINT1696. " ** TYPE 'S' WHEN CALL IS COMPLETED " 
70 PRINT1256. "TIME OF CONNECTION "INS 228 REM ON DISK. LOCAL TAXES APE NOT APPLIED - 80 AS -11 I DS CTIMES. 10. 8) 238 

2411 
258 

REM 
REM 
REM 

90 PRINT384. "CURRENT TIME "I AS 
00 I F INKEYS -"S" THAI 930 
10 SS1 269 RFM YOU MUST CREATE A DISK FILE 'NUMBER' IF YOU 20 If S /60 - INTO S /60) THEN M-M1 279 

271 
REM WANT TO USE A DISK FILE WITH THE PROGRAM 
REM (ENTER THE FOLLOWING SEQUENCE TO CREATE A FILE) 

30 PRINTS 640. "CONNECT TIME "IM-11"t"IS-((M-1)60) 
40 IF PI.1 THEN 870 281 REM READY 50 D- RI1 C(M- 1)*R2) 290 RIM >OPEN "0 ". 1. "NCMBERz O" 68 GOTO 900 308 REM 'PRINT 01.0.0.0.1.1.0.0.0 70 I F N 4 THEN DR1 310 REM CLOSE 01 80 GOTO 900 320 REM )RUN 90 D- R1((M- 3)R2) 331 

340 
350 

REM 
REM 

CLS 

00 PRINT1S12. "PRICE S"/ 0/100 
19 IF AS.MIDS( TIMES. 10. 8) THEN 910 
20 GOTO 780 

360 PRINT "DO YOU WANT A LISTING OF YOUR LONG DISTANCE" 30 IF LEFTS(ZS.1) -"N" THEN STOP 370 INPUT "PHONE CALLS "/ YS 40 CLOSE 
380 IF L£FTS(YS.1) - "N" THEN 560 50 PRINTOO. " *** RECORDING " 
390 OPEN "I ". 1."NCMBER:61" 60 OPEN "I ". I. "NUIBERt0" 400 CLS 70 OPEN "0 ". 2. "TNUM t 0" 410 PRINT " DATE "1TABCI5) / "NUMBER "J TAB( 35)/ "MIN /SEC "J 80 IF EOF(1) THEN 1020 420 PRINT TAB <50)1 "PRICE (IN SS )' 90 INPUT/ I.K1 43e I-8 000 PRINT /2.K1 
440 I F EOF(I) THEN 520 010 GOTO 980 
450 I-11 020 NIUlt N2- U2IN3- U3tMI -M -11 SI- S- ((M- 1) *60)t PI.D /100 460 IF I11 THEN INPUT "HIT 'INTER' TO CONTINUE". Of 030 DI- T1tD2 -T2 
470 IF 111 THEN 1.0 040 PRINT 02.NI.N2.N3.MI.SI.PI.D1.D2 
480 INPUT /ININ2.N3.M1 SI.PI.DI. D2 050 CLOSE /2 
490 PRINT DI/ " / "ID2 /TABC15)INIIN2,N37 TAB( 35 )IMI1511 
SOO PRINT TAB(50) /P1 060 CLOSESI 
Sle GOTO 440 070 OPEN "0 ". I. "NUM BER:O" 
520 PRINT 080 OPEN "I" 2. "TNI111 t 0" 
530 INPUT "DO YOU WANT TO MAKE A PHONE CALL"; YS 090 IF EOFC2) THEN 1130 
540 IF LEFTS (YS. 1 ). "Y' THEN 560 100 INPUT /2.KI 
550 STOP 110 PRINT/1.K! 
5611 PRINT 128 GOTO 1090 
570 INPUT "DO YOU WANT TO STORE THIS CALL ON DISK FILE"/ ZS 130 CLOSE /1 
580 I F LEFTS(ZS 1 )- "N" THEN 630 140 CLO5E62 
590 PRINT "ENTER THE PHONE NUMBER OF PERSON YOU'RE CALLING" 150 CLS 
600 PRINT "(IN FORMAT AAA. EEE. NNNN )" 160 PRINT1512. "YOUR CALL HAS BEEN RECORDED ON THE DISK" 
610 INPUT U1. U2. U3 170 FOR I -1 TO 5001 NEXT I 
620 INPUT "ENTER TODAY'S DATE (IN FORMAT MM. DD) "1TI. T2 180 PRINTt PRINT 
630 PRINT 190 DID 
640 INPUT "IS THIS AN OPERATOR ASSISTED CALL "IYS READY 
650 IF LEFTS(YS.1)"Y" THEN 690 
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E/E CHECKS OUT THE... 

Radio Shack 
PRO -2008 Direct 
Entry Scanner 

CIRCLE 32 ON READER SERVICE COUPON 

With direct entry, you don't need to be a computer expert to program this scanner 

IN THE PAST FEW YEARS, VHF -UHF 
scanners have become almost as com- 

plicated and expensive as they are 
popular. Many of the devices require a 
cumbersome programming code book 
for converting frequencies to switch 
positions -and their price tags have 
topped the! $400 mark. Now, Radio 
Shack has hit the market with its PRO - 
2008. It's packed with features and 
quality, is simple enough for anyone to 
operate right out of the carton, and 
sells for only $259.95. 

Features For A PRO. The PRO -2008 
has just about everything needed for 
automatic, convenient scanning. Its 
microprocessor -controlled circuitry gives 
direct keyboard access to 18,160 fre- 
quencies spanning six action bands: 
VHF -Low, 30 -50 MHz; 2 -meter Ham, 
144 -148 MHz; VHF -High, 148 -174 
MHz; Ham / Government, 410 -450 
MHz; UHF -Low, 450 -470 MHz; and 
UHF -High 470 -512 MHz. A large, 
multi -purpose fluorescent display shows 

which channels and frequencies are 
being scanned, monitored, or pro- 
grammed, as well as the status of the 
channels. There's a Channel Lockout 
function, the option of a two second 
Scan Delay function, which eliminates 
missed replies, and a 9 -volt backup bat- 
tery provision to hold memorized fre- 
quencies in the event of an AC power 
failure. The AC power supply is built 
in, and a screw -in telescoping antenna 
is included. 

Simplified Operation. It couldn't be 
easier to get this unit working. After 
installing the 9 -volt battery, and either 
an outdoor or the telescoping whip an- 
tenna, you're all ready to start using 
the PRO -2008. The display has, be- 
sides the 6 -digit frequency display, a 
digit which reads out the number of 
the channels being scanned, monitored, 
or programmed and a Status Descriptor 
which shows whether the receiver is in 
the Program mode, if the channel is 
under Scan Delay, or if the channel is 

locked out entirely. In order to scan 
properly, it's necessary to lock in the 
Squelch by adjusting it to the point at 
which the receiver's rushing noise just 
stops. 

When turned on, the receiver auto- 
matically enters the scanning mode. To 
enter a specific frequency, you need 
only press the MAN key. The PRO - 
2008 will stop scanning and get ready 
for your instructions. You then simply 
enter the desired channel by pressing a 
numeral key, and hit PROGRAM. The 
memory for the channel you've selected 
is now ready to store a frequency. Use 
the keyboard to enter the desired fre- 
quency, hit ENTER, and you've stored 
the frequency in memory. To program 
more channels, press PROGRAM to ad- 
vance the channel by one, and punch 
in another frequency and ENTER. 
You've got up to eight channels of 
memory in the PRO -2008, and they 
can be spread across any of the differ- 
ent frequency bands, from 30 MHz to 
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Above is an inside look at the Realistic PRO -2008. There's a lot in 
here, but it's all laid out with care. Circle number 32 for info. 

At left is rear panel shot of the PRO -2008. The battery compartment is 

open. The 9 -volt battery lets the unit hold its memory without AC. 
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512 MHz. When you're done entering 
the frequencies, press SCANNER to 
return the receiver to the normal scan- 
ning mode. 

Plenty of Frills. The PRO -2008 of- 
fers a number of useful programming 
options. As mentioned, there's a Chan- 
nel Lockout, which disables those fre- 
quencies that 'are occupied continuously 
-otherwise the scanner would lock on- 
to them. To show how simple it is to 
use the PRO -2008, pressing MAN to 
bring up the channel to be disabled, and 
then punching OUT is all it takes to 
activate the Channel Lockout function. 
Scan Delay is another feature that will 
prove especially worthwhile. Often, 
transmission interchanges occur on spe- 
cific frequencies, and the reply to a 
message is lost because during the break 
the scanner moves on to its next fre- 
quency. Scan Delay imposes a two - 
second delay on the channel of your 
choice, in effect asking the scanner to 
wait to see if there's any answer to the 
transmission it senses. It's exceptionally 
valuable on busy police and fire fre- 
quencies, where transmit and receive 
may be done on the same channel. 

Scanning Our Results. This scanner 
worked like a charm. It was tested in 
RF- jammed New York City, where 
there are megawatts pumped out from 

virtually every rooftop. The Pro -2008 
instruction manual warns the user about 
potential birdies- internally generated 
signals mixing with external signals like 
TV and FM broadcasts. We didn't see 
a sign of them! This is certainly a 
tribute to the "cleanness" of the re- 
ceiver. Radio Shack specifies a spurious 
rejection figure of 50 dB at 40 MHz 
and 160 MHz. We measured closer to 
55 dB at those frequencies. Spurious 
rejection is how well a receiver keeps 
out unwanted signals. Selectivity, a 
measure of how well a receiver separ- 
ates adjacent signals, turned out a bit 
better than the rated 6 dB down at ±9 
kHz, and 50 dB down at ±17 kHz. 
These figures are quite good, and also 
attest to the "cleanness" of the re- 
ceiver. Sensitivity -not really an issue 
at our location -was as good as the 
1.0 µV (2.0 µV at 410 -512 MHz) 
claimed by the manufacturer. Audio 
output is 2 -watts maximum. 

Circuit Features. For those who are 
interested in what goes on inside the 
receiver, the PRO -2008 has some pretty 
classy circuitry. There are separate RF 
Amplifier /Mixer circuits for each band, 
two VCOs (Voltage -Controlled Oscil- 
lators), and a double conversion IF (In- 
termediate Frequency) strip. The first 
IF is at 10.7 MHz, and employs a crys- 

tal filter, and the second IF is at 455 
kHz, and incorporates a ceramic filter. 
This combination of RF and IF cir- 
cuitry is what accounts for the excep- 
tional cleanness of the receiver. Pro- 
gram and Scan functions are controlled 
by a custom -designed, dedicated micro- 
processor- really almost a little com- 
puter on a chip! Voltage regulators 
provide the stable 5 VDC and 9 VDC 
required by the microprocessor. 

In Summation. As we said, we sub- 
jected this receiver to a very difficult 
set of operating conditions. We entered 
frequencies from all its bands, to get 
a sampling of its actual operation at 
all frequencies. It provided uniform, 
high -quality reception under all circum- 
stances. In addition, it has been totally 
reliable, never displaying any idiosyn- 
crasies or surprises. We enjoyed using 
it, and especially appreciated the sim- 
plicity and straightforwardness of its 
programming. This is a scanner for 
everybody -and anyone can set it up 
and get it scanning without a bit of 
previous experience. We can heartily 
recommend it from design, operational, 
and price aspects. Radio Shack's ad- 
dress is One Tandy Center, Fort Worth, 
Texas 76102. For more information, 
circle number 32 on the reader service 
coupon. 
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Block diagram of the circuitry of the Realistic PRO -2008. Take a good look -there are separate RF Amplifier /Mixer circuits for 
each band, and two VCOs (Voltage Controlled Oscillators). There is a crystal filter in the first IF, and a cermic filter in the second 
IF. A lot of careful planning has gone into the design and production of this scanner -and this block diagram reflects it. 
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WHILE THE POLITICIANS have given 
us two chickens in every pot, and 

many of us have two or more TVs in 
the home, we have not yet reached the 
stage where the average TV viewer has 
more than one video cassette recorder. 
So what do we do when Junior wants 
to watch last evening's Star Trek off 
the tape, while Sis wants to view to- 
night's Mork & Mindy? 

The solution to your programming 
problems is an antenna /recorder dis- 
tribution system: your own private TV 
network that brings the tape or antenna 
signal to every set in the house. 

While you could go out and spend a 
bundle on an amplified master antenna 
system, for a very modest cost you 
can install a TV distribution system 
specifically tailored to meet most of 
your home's viewing needs. You might 
not get every possible combination of 
antenna and recorder programs at every 
set at the same time, but you won't be 
spending a hundred dollars or more 
for the system either. 

Here are several popular and con- 
venient TV signal distribution systems 
that do not require extra booster ampli- 
fiers, so long as your picture isn't al- 
ready filled with "snow" from exces- 
sively weak signals. All three are pos- 
sible because of a device called the 
hybrid splitter /coupler, which we will 
cover before getting into the actual 
wiring of a TV network for your home. 

The Splitter /Coupler. A splitter, or 
coupler, is generally a device that can 
take one signal source input and split 
it into two or more outputs, so that 
more than one TV receiving device - 
receivers and /or video recorders -can 
be connected to the same antenna. You 

normally cannot simply connect two 
or more receivers or recorders across 
the same antenna wire. Under most 
conditions it won't work, unless all are 
tuned to the same station, and even 
then the connection can produce severe 
"ghosts." Basically, the splitter /coupler 
isolates each device from all the others, 
so that the input tuning of one TV 
tuner does not affect the others. For 
example, if two TVs are connected 
across the same antenna lead -in, and 
one is tuned to a VHF channel while 
the other is tuned to UHF, the UHF 
set will usually short circuit the VHF 
signal. This does not occur when the 
TVs are isolated by a splitter /coupler. 

The problem is, the inexpensive split- 
ter /couplers isolate each output 
through resistors, which produce con- 
siderable loss of original antenna sig- 
nal. If your received signal is moderate 
to weak, by the time it comes out of 
the splitter /coupler it might not be 
sufficiently strong to overcome the in- 
herent noise of the TV set itself, which 
is reproduced on the screen as "snow." 

Minimum signal loss is produced by 
a special type of splitter /coupler call- 
ed a hybrid /splitter /combiner. This is 
a two -way device which uses coils ra- 
ther than resistors. A hybrid splitter/ 
combiner can take one input and split 
to two or more outputs, or it can be 
reversed, and mix several inputs into 
one output. You can series -connect sev- 
eral hybrid splitter /combiners before 
their loss equals one resistive splitter. 
For our purposes, all references to a 
splitter mean specifically the hybrid 
type. Not all manufacturers spell it out 
clearly, so a general rule of thumb is: 
if it doesn't say hybrid, but it does say 

Getting 
the most 
from your 
Video 
Recorder 

A versatile distribution 
system for VCR and home TV 

BY HERB FRIEDMAN 

splitter /combiner, it is the low -loss hy- 
brid coil type. In the easiest TV /re- 
corder distribution system, the antenna 
connects directly to the VCR (video 
cassette recorder) and the output of 
the VCR connects to a 2, 3 or 4 -out- 
put splitter. All VCRs have an antenna 
switch that provides either the antenna 
or tape playback signal at the VCR 
output. When the switch is set for the 
antenna, the splitter is fed broadcast 
signals, and all the TVs can tune any 
TV station. When the switch is set to 
VCR, the tape playback is fed to the 
splitter, and then on to all the TVs. 

All current VCRs have separate 
UHF antenna connections. Actually, 
the UHF signals get through the VCR's 
own built -in splitter, so you can re- 
ceive UHF on the TVs by using a 
VHF /UHF splitter directly at each TV. 

Adding a DPDT switch to the cir- 
cuit gives considerably more flexibility 
in signal distribution. The antenna sig- 
nal can be fed to one, or more TVs, 
while the VCR feeds the remaining 
TVs. Remember, the VCR output sig- 
nal can come from the antenna or the 
tape. When the switch is flipped, the 
TV gets the VCR, and the "remote" 
TVs get the antenna signal through 
the splitter. 

Putting it All Together. A distribution 
system is generally wired with 75 -ohm 
RG -59/U coaxial cable, although some 
stores sell a more expensive, supposedly 
low loss coax similar to RG -59/U. 
RG -59/U will work just fine unless 
you're out in the boondocks, where re- 
ception is best described as "deep 
fringe." The standard TV coax con- 
nector is the solderless F -59, available 
from stores selling closed- circuit TV 
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equipment. This is the same connector 
used for VCR outputs. The F -59 usu- 
ally cannot be used for the low loss 
coax whose diameter is somewhat 
larger than RG -59/U. This requires 
the F -56 connector, which looks very 
similar to the F -59. Make certain you 
get the correct one. The F -56 con- 
nector can be used for either cable; but 
the F -59 can only be used with RG- 
59/U and similar sized coax. 

The connectors are held to the coax 
with a separate or integral crimp ring. 
These are very easy to apply if you 
know how to do it, and have the right 
tool. If you have never installed an 
"F" connector, make certain someone 
at the store tells you which type you 

Shown here in its simplest form, this VCR 
system carries signal from the antenna, to 
the VCR itself, and then to the various TVs. 

FROM 
SPLITTER 
OR 
ANTENNA 

VHF TO TV 
VHF /UHF ANTENNA 
SPLITTER UHF TERMINALS 

OR VCR 

This close -up diagram shows the heart of 
a video distribution system for the home. 

have and how to install them. 
Prepare for expansion now. If you 

presently have only two TVs, consider 
if you will eventually get a third or 
fourth. If so, install a three or four - 
way splitter. You can always use extra 
outputs for the FM tuner if you don't 
like to see empty sockets. 

To avoid a rat's nest of wires in the 
living room or den, it's best to install 
the splitter somewhere in the basement 
or attic, and branch wiring out to each 
set. The basement is generally better 
than the attic, since you don't have 
to worry about falling through a ceil- 
ing. If you live in an apartment, a closet 
is the best location for the splitter. 

Normally, unused splitter outputs 
cause no problems. But if the TV pic- 
ture looks smeared, or if there are 
"ghosts" you didn't have before, install 
75 -ohm terminations on the unused 
outlets. These are made by simply put- 
ting a 75 -ohm, 1/2 -watt carbon resistor 
inside an "F" connector and soldering 
one end to the connector shell (ground) 
The free resistor lead is passed through 
the connector; leave 1/8-inch beyond 
the front of the connector as the cen- 
ter conductor pin. 

If you plan on using an antenna/ 
VCR transfer switch, it's easier and 
sometimes cheaper to modify a Radio 
Shack Archer 4 -way hybrid splitter 
than to purchase a batch of connectors 
and install them in an aluminum box. 

To modify the Radio Shack splitter, 
first remove the back, which is held in 
place with a soft mastic ahesive. Using 
a sharp shop knife, cut through the 
mastic and then pop the cover off with 
a screwdriver. If the cover gets bent, 
it's easily straightened with a hammer. 

TV 

SPLITTER 

ANTENNA 

VCR 
I N OUT ---a -, 

OPOT SWITCH 

1 
TO TV RECEIVERS 

SPLITTER 

This is a diagram of 
a fancy home VCR sys- 
tem. It feeds up to 
four separate sets, 
and can be switched 
to provide live TV, 
or "canned" video 
programming. Without 
getting into elaborate 
and expensive equip- 
ment like metal towers 
or cable TV grade 
hook -ups this system 
will give a great dea; 
of satisfaction for a 
reasonable pricetag. 

Unsolder the coils and remove the top 
connector (just remove the mounting 
nut and the connector drops out). In- 
stall a Radio Shack DPDT mini -switch 
in place of the top connector and, using 
very fine wire ( #26 is perfect), wire 
the switch to the remaining connectors 
to make a DPDT "reversing" circuit. 
Cement the cover in place (use rubber 
or contact adhesive) and the coaxial 
switch is completed. Generally, the best 
mounting location for the transfer 
switch in on the back of the TV on 
which the VCR is located. Place it 
out of sight, but high enough so it's 
easily reached. 

Impedance Matching. If your TV an- 
tenna downlead is 75 ohms, and some 

(Continued on page 84) 

The DPDT switched splitter is attached to 
the main TV set. Note the wiring layout. 

Line splitters are easily modified to take 
a switch. This switching ability is vital. 

If you get "ghosts" from unused splitter 
outputs, make up terminations from F -type 
connectors and '/z -watt carbon resistors. 
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CO- PHASED 
ANTENNAS 

To twin or not to twin -that is the question we'll answer 

BY JOSEPH J. CARR C.E.T. 

CB ANTENNAS CAN CAUSE a great deal 
of heated debate among otherwise 

knowledgeable people. Opinions build 
upon opinions, but many of us never 
really seem to know much about the 
performance of the antennas that we 
buy and install. One of the most heated 
discussions that we've ever witnessed 
regarded the directivity of CB twin an- 
tennas and co- phasing. One technician 
claimed that the pattern of two antennas 
together fed in -phase was as omnidirec- 
tional as that of a single antenna, while 
the other technician claimed that the 
pattern would be a "figure -8," which is 
definitely not desirable in mobiles. 

In another argument, two people en- 
gaged in VHF FM servicing (mostly 

landmobiles) tried to determine the ef- 
fects on the radiation pattern of differ- 
ent installation locations on the vehicle. 

Settling such antenna arguments is 
very difficult without some type of an- 
tenna test range. It is not sufficient to 
measure samples of signals from vari- 
ous locations in an effort to determine 
which direction seems best. The ques- 
tion is, how do you measure antenna 
polar patterns? 

How The Pros Do It. Antenna fields 
are severely affected by nearby objects, 
so at high frequencies, i.e. under about 
40 mHz, it is not always practical to 
use full vehicle size (except perhaps in 
the flatness of the Great Plains) be- 
cause hills, buildings, and other nearby 

Fig. 1. In a special, non -reflective RF testing chamber, NASA tech- 
nicians are able to measure the effects of antenna placement on a 

vehicle using a reduced scale model and appropriate harmonics. 
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obstructions foul up the pattern. 
We recently had the opportunity to 

visit a professional antenna laboratory 
operated by the U.S. government. It is 
standard practice to build a small model 
of the vehicle and antenna configura- 
tion, and place them in an RF- absorp- 
tive anechoic chamber (similar to those 
used in loudspeaker system design labs). 
The antenna, of course, is scaled down 
in size, so the frequency must be scaled 
up. Fig. 1 shows a scale model of a 
passenger car with a monopole installed 
in the center of the roof. In the case of 
Fig. 1 a 1500 mHz monopole (quar- 
ter- wavelength) is scaled to simulate 
the situation of a 150 mHz quarter - 
wavelength monopole on a full size 

Fig. 1A.-In this test, co- phased trunk -mounted monopoles are used 
to simulate 30 MHz (roughly the CB band) signal patterns. Due to 
the 1/10 scale, a frequency of 300 MHz is fed to the antennas. 
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automobile. In Fig. 1A, 300 mHz twin 
quarter -wavelength monopoles simulate 
30 mHz (i.e. CB) phased antennas 
mounted on the trunk of the car. 

In the laboratory, it is noted that an 
antenna's receive pattern is the same as 

don't take time to define just what they 
are talking about, under what circum- 
stances "facts" are true, and what type 
of evidence constitutes "proof." Space 
would not permit coverage of all known 
types of antennas, so among our ground 

X/4 
RADIATORS 

80TH COAX LINES 
SAME LENGTH 

a/4 
RADIATORS 

COAX NO.2 
HAS LENGTH 

L + X/2 

COAX NO.1 -- 
HAS LENGTH L 

Fig. 2. Configuration depicts a co- phased 
array using equal length feed lines to 
obtain a 0- degree phase relationship. 

its transmitter pattern, so the antenna 
on the model is connected to a special 
radio receiver in order that signal 
strength can be measured and plotted 
on polar coordinate graph paper. Al- 
though this job could be done manually, 
most labs use automatic equipment to 
make the recording. The signal source 
is a stationary antenna downrange, con- 
nected to a low power transmitter. The 
model is rotated on a platform to make 
the recording. 

Some Ground Rules. One of the 
reasons why "coffee break" arguments 
never end in answers, is that the parties 
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Fig. 2A. In order to obtain 180 -degre phas- 
ing, a 1/2- wavelength loop is added to one 
transmission line to create "delay" effect. 

rules will be a basic limitation. We are 
not considering shortend (i.e. loaded) 
antennas, only quarter- wavelength ver- 
tical monopoles. 

Furthermore, we will not consider 
any installation involving two mono- 
poles unless the spacing between them 
is proper, i.e. multiples of one -eighth 
wavelength. Since only the quarter and 
one -eighth wavelength antenna spacings 
at 27 mHz are practical, we will assume 
spacing of either 4.5 or 9 -feet. 

Fig. 2 shows how the vertical radia- 
tors are configured. It takes a certain 
amount of time for the signal to travel 

Fig. 3. A co- phased ar- 
ray utilizing 1/2 -wave ra- 
diators spaced 11s -wave- 
length apart will give 
a radiation pattern simi- 
lar to this. This is 
not a particularly effec- 
tive pattern for mo- 
bile use, as the maxi- 
mum amount of en- 
ergy is radiated off 
the sides of the ar- 
ray instead of front 
and back as is need- 
ed for road usage. 

Fig. 4. An array with 
0- degree phasing and 
1/4- wavelength element 
spacing (9 -feet) puts 
out a nice omnidirec- 
tional pattern, but how 
many people do you 
know that have 9 -foot 
wide automobiles? 

down the transmission line, so if we 
want the radiators in- phase, i.e. O = 0 °, 
then we must feed them in parallel with 
equal lengths of coaxial cable (Fig. 
2A). But if a phase angle of 180° is 
desired, then one cable must be exactly 
one half- wavelength longer than the 
other cable. This situation will delay the 
current applied to one antenna by ex- 
actly 180 degrees. Incidentally, it isn't 
terribly important how long the lines 
are, unless some impedance transfor- 
mation is required, only that one be 
exactly 180 degrees longer. 

Fig. 3 shows the patterns for quarter - 
wavelength radiators spaced one -eighth 
wavelength apart. Oddly enough, the 
theoretical, or ideal, patterns are the 
same for both spacings (although the 
gain scale is slightly different). Fur- 
thermore, the pattern is very similar at 
other spacings that are integer multiples 
of one -eighth wavelength. Fig. 3 shows 
actual patterns measured on a vehicle. 
In neither ease could this configuration 
be a good mobile antenna, because 
there are nulls (i.e. dead spots) in the 
polar pattern fore and aft; your poorest 
direction for getting out is up the road 
in front of the vehicle and from im- 
mediately behind the vehicle. Such an 
antenna could be useful on a base sta- 
tion installation for directing the beam 
and cutting undesired reception. 

In Fig. 4, we considered the case of 
a 0- degree phase angle and quarter 
wavelength spacing. But to a CB opera- 
tor, especially in an automobile, this 
means 9 -foot spacing. A more reason- 
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Fig. 5. The ideal radiation pattern for 1/9- 
wavelength spacing of elements results in a 

fat ellipsoid. It's strongest front to back. 

able example for CB operators is the 
one -eighth wavelength spacing, because 
this reduces to 4.5 -feet between ele- 
ments. This spacing is nearer the 
spacing of co- phased whips on the trunk 

The perfect pattern for a 0- degree 
phasing and eighth- wave -length spacing 
is shown in Fig. 5. It is a very fat, 
almost circular, ellipse. But that is the 
pattern for perfect antennas over a per- 
fectly conducting ground plane. Look 
what happens when the antenna is on 
the imperfect ground plane that is a 

motor vehicle. The ellipsoid in Fig. 5A 
becomes almost omnidirectional. The 
pattern came as a surprise to us, be- 
cause a lot more directivity was ex- 
pected from too many "coffee break" 
arguments that we had "bought." 

150 mHz VHF Antennas. Tests ón 
scaled -down VHF antennas are shown 
in Fig. 6. Ideally, a quarter wavelength 
monopole over a perfect ground plane 
produces a circular pattern. But again, 
the motor vehicle is far from being a 

perfect ground plane. It is nearly so at 
150 mHz, but the geometry of the auto- 
mobile is not circular, so some distor- 
tion is to be expected. 

Few surprises resulted from this set 
of tests. True to the two -way techni- 
cian's savvy, the best pattern resulted 
from installation in the center roof, 
while center trunk installation came in 

a close second. 
Conclusion. What then is the "bottom 

line" regarding the effectiveness of the 
co- phased antenna? Quite simply, it is 
this: In theory, there is absolutely noth- 
ing wrong with the co -phase principle. 
Unfortunately, in practical applications 
on a motor vehicle, it is very difficult, 
if not impossible, to achieve the correct 
one -quarter or even one -eighth wave- 
length spacing between the two radiat- 
ing elements, and even harder to get 
what might be considered an acceptable 
ground plane on today's cars. 

Modern automotive construction, 
which is to be applauded for its weight - 
saving and space- saving techniques, has 
failed miserably to take into account 
the use of the car's body as an RF 
radiator. Many body parts are electri- 
cally isolated from the rest of the main 

Fig. 5A. In practice, 
the ellipsoid of Fig. 5 
becomes an irregular 
circle (omnidirectional), 
but the emitted ra- 
diation pattern is still 
a useable one. 
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Fig. 6. The radiation 
pattern of a single 
element 2 -meter whip 
mounted on the roof 
should be circular, but 
the irregular geome- 
try of the car's shape 
precludes this. 

CIRCLE 45 ON READER SERVICE COUPON 

Avanti manufactures many types of co- 
phased arrays. The AV526 is made for 
mounting on truck's side rear view mirrors. 

body, and therefore present problems 
with conduction. Additionally, as the 
cars become smaller and smaller, and 
the body styles tend to run away from 
the standard sedan configuration of the 
past 40 or so years (i.e. the VW Rabbit, 
Ford Fiesta, Chevy Chevette, Dodge 
Omni, etc.), there simply may not be 
sufficient area to mount a co- phased 
array efficiently. 

Therefore, if you're planning to 
mount twin antennas, make sure that 
you have the room and the "iron" to 
make a good job of it. If not, stay 
with your monopole and try to optimize 
your installation location. 
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E/E CHECKS OUT THE... 

Universal Security 
Instruments 
TEL-1000 
Intelli- Phone 

CIRCLE 80 
ON READER SERVICE 
COUPON 

With memory, training, hold, and alarm, this microprocessor telephone offers everything 

IT HAD TO COME. It was only a matter 
of time before we had the utlimate 

telephone -with memory for eleven 
separate numbers, hold option, auto- 
matic redial for numbers that are busy 
and that don't answer, elapsed time 
timer, ringer -off option, built -in alarm 
clock, electronic note pad, and digital 
readout display. Sounds impossible? 
Not in the least, for Universal Security 
Instruments' Intelli-Phone, model TEL - 
1000, does all this and more, and for a 
price of only $199.95. 

Okay From Ma. The first things you'll 
natice in the Intelli -Phone literature are 
a few warnings from the manufacturer. 
First of all, the Intelli-Phone won't 
work with PBX systems, or systems that 
require dialing "9" for an outside line. 
Also, while the Intelli -Phone is regis- 
tered with the FCC and meets all FCC 
requirements and can be connected di- 
rectly to the telephone network through 
telephone company -installed receptacles, 
you are still required to notify your 
local telephone company business of- 

fice of what you intend to connect to 
their lines. 

Once you're familiar with these and 
other stipulations- nothing serious - 
you'll be ready to install Intelli-Phone. 
There is a hefty AC supply which plugs 
directly into the AC wall receptacle, 
and the modular telephone jack. That's 
it for installation. It's recommended 
that you install a 9 -volt alkaline bat- 
tery in a receptacle on the underside 
of the phone. The battery will retain 
the memory and keep the clock run- 
ning in the event of a power outage or 
a removal of the AC plug. Intelli-Phone 
will work on either a Touch -Tone or a 
rotary dial phone system. 

Operation. The rest is all a matter 
of learning to use the little computer- 
ized phone. You're in for a nice sur- 
prise when you plug the Intelli -Phone 
in. The bright green fluorescent display 
lights up to say "hello." It will also 
read "hello" if there has been a power 
outage. If you haven't installed the 
recommended 9 -volt battery, or if the 
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Intelli -Phone with its 
front dial plate off. 
You're looking at the 
nine -digit fluorescent 
display, and the foil 
side of the PC board. 
Circle R. S. number 80. 

There's really a lot of 
room inside. The 
speaker is on the right, 
and in the foreground 
there's the fast /slow 
pulse switch, matching 
different phone lines. 

battery voltage is low, the display will 
flash decimal points between each digit. 
The next step is to set the Dial Speed 
switch. If it works in the Hi position, 
great, otherwise it gets set in the Lo 
position. You can then begin storing 
phone numbers. The Intelli -Phone will 
accept individual numbers up to four- 
teen digits long, and the total memory 
capacity is 109 digits. To store a num- 
ber, just press the Store button and 
then the number of the location de- 
sired. The display will read the num- 
ber of the location, and when you start 
entering the actual phone number, it 
will read across the display from right 
to left, until the entire number (less 
the area code) is displayed. When the 
number is complete, pressing the Off 
button stores it in the memory. To dial 
from memory, just press the " #" but- 
ton, and the number of the location you 
want. To dial the special Help number, 
which usually stores the Police or Fire 
Department number, you just press 

(Continued on page 85) 
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Anhiquc Radio Corner 
Restoring Vintage Power Supplies 

i J COLLECTING RADIOS AND SPEAKERS IS 

the backbone of our hobby, but have 
you ever considered all the other items 
of an electrical nature that are collec- 
tible? In this column, during years past, 
I have covered test instruments, speak- 
ers, magazines, tubes, "A" and "B" bat- 
tery eliminators, etc. As you travel and 
visit flea markets, garage sales, ham 
fests, etc., you probably have seen many 
other related items such as pinball ma- 
chines, battery chargers, movie projec- 
tors, etc. The list of materials related to 
electricity, radio, telegraphy and tele- 
phony are endless. 

Grab Bags. There is nothing I like 
better than buying a box of electrical 
junk and finding an item I can restore 
and use again. Several years ago, I 
attended a farm auction where one of 
the children in the family had gotten 
interested in radio in the early 1920's. 
He died in the 1940's and apparently 
nothing he had owned had been touched 
until the auction was planned. The farm 

consisted of a house, 2 barns, a milk 
house, and several smaller outbuildings. 
Radio equipment was found in the hay- 
mow of one barn, in one outbuilding. 
and in the milkhouse, which must have 
been his radio laboratory. They had 
moved the complete radios and speak- 
ers out into the barnlot for the sale. 
Left in the milkhouse were rusted radio 
chassis, dirty radio tubes, speakers with 
the cones torn out, magazines that had 
pages chewed up by rats and mice, plus 
many dirt -covered parts. I saw several 
things of interest there so I made a deal 
with the owner to clean out anything I 
wanted in the milkhouse. I paid $25.00 
for the privilege of cleaning it out. 

Needless to say, I covered the bed 
of my pickup with anything I thought 
I could use. I took the stuff home and 
stored it in the loft of my pole barn. A 
few weeks ago, I was looking for some 
parts I had misplaced and found the 
power supply shown in one of the pho- 
tographs. The supply consisted of a 
small steel chassis on which was 
mounted a transformer, a copper -sul- 
phide- magnesium rectifier, and a termi- 
nal strip. I had never seen a power sup- 
ply just like it and was surprised to find 
it rated at 12 -volts DC. The best guess 
I can make is that it was a pinball ma- 
chine power supply. There are many 
relays and stepper switches that operate 
on DC in these machines. The output 
current wasn't specified, but from the 

BY JAMES FRED 

physical size of the rectifier, I judged it 
to be a 4 Ampere unit. The rectifier 
had drawn moisture which had ren- 
dered it absolutely useless. 

To restore it to its nearly new ap- 
pearance, I cleaned the metal name 
plate with 0000 steel wool, I painted 
the chassis and transformer black, pol- 
ished the terminal strip and filled the 
lettering with white lacquer. To restore 
it electrically, I attached a new line 
cord. I baked the transformer for 4 
hours in an 85 °C oven to drive out any 
retained moisture, and installed a 6 
Ampere, 50 PIV silicon bridge rectifier. 
The rectifier was a molded type which 
made installation very easy. The recti- 
fier is nearly hidden, which adds to the 
illusion that the old rectifier, painted 
black and still mounted in place, is 
being used. I fabricated and painted a 
sheet metal bottom to complete the res- 
toration. Since the new rectifier is more 
efficient, the supply now supplies 16 
VDC at no load. This is ample to charge 
12 -volt storage batteries, power model 
trains, do electroplating, or do any other 
job where 16 -volts DC might be needed. 
The cost of the AC line cord and recti- 
fier was less than $4.00. A comparable 
power supply could cost $25.00. 

Tech Tip. In every older radio using 
triode tubes, and even in some using 
tetrode tubes, i.e. 227, you will find a 
"Grid Leak Detector." There are sev- 
eral types of detectors, but this type de- 

Discovered at a farm sale, this Electropak 
power supply responded beautifully to 
care and attention. The unit delivers 16 
volts DC and 6.3 volts AC, handy to have. 

Mice had apparently 
made a home for them- 
selves in the wooden 
case of this 1920s 
era variable power 
supply. When cleaned 
off, this piece of 
equipment found a 
prominent place in the 
collection as an ex- 
ample of its type. A 
great number of finds 
like this one are to 
be unearthed at sales 
of "junk" from barns, 
attics and basements. 
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tector is the type most sensitive to weak 
signals. A detector is a rectifier that 
uses only one -half of the radio wave, 
the other half of the wave is wasted, 
and the grid leak serves as the path 
leading the wasted energy away from 
the vacuum tube. By this leakage meth- 
od, it is possible to accurately control 
the operating conditions of a tube. An- 
other text book explains it this way: In 
operation, electrons are trapped on the 
grid; building up a negative pressure 
and the high frequency variations on 
the grid vary around a mean or average 
grid voltage which becomes increasingly 
negative. This reduces the plate cur- 
rent, and if the grid were insulated from 
the rest of the circuit, it would finally 
reduce the plate current to such a low 
value that the tube would be cut off. 
To prevent this, it is necessary to re- 
move the accumulated negative charge 
from the grid in order to restore it to 
its initial condition for the arrival of 
the next wave train. This can be done 
by connecting a high resistance from 1 

to 10 megohms, known as a grid leak, 
either across the grid capacitor or con- 
nected directly between the grid and 
the filament. The illustration shows 
these connections. 

In actual practice, grid leaks vary in 
value from 100,000 ohms to 10 meg- 
ohms. There is some advantage in try- 
ing different values of grid leaks in a 
receiving set. Some sets work better with 
a low value and some work better with 
a high value. This is the reason the grid 
capacitor usually has spring clips riv- 
eted to it so that a grid leak resistor can 
be snapped into place. Most grid leaks 
consist of a 1/4 -inch diameter glass tube 

about 13 /s -inch long, with bullet- shaped 
metal ends that make contact with the 
grid capacitor spring clips. Unless you 
have a high resistance reading ohm- 
meter, it is hard to tell if a grid leak is 
good or bad. I have about 50 grid leaks, 
so I measured the resistance of each. I 
found that nearly half were open and 
measured no resistance at all. In one of 
the photos you will see the component 
parts of a grid leak. The resistive ele- 
ment is a composition strip dipped into 
carbon paint and baked to stabilize the 
resistance. To insure good contact to 
the end caps, metal clips are fastened 
to each end. A quantity of "Woods 
Metal" is put into the end caps and the 
resistive strip and glass tubes are 
pushed into the molten metal. When 
the assembly is moved away from the 
source of heat, the metal becomes solid 
and holds the assembly together. 
"Woods Metal" is an alloy of tin, lead, 
and bismuth and melts at 180 to 200 
degrees Farenheit. 

Restored Grid Leaks. I have restored 
a number of grid leaks by softening 
the Woods Metal and re- sealing the 
glass tube, resistive strip, and end caps 
back together again. Of course there are 
other ways to make grid leaks, but at 
least 90% of mine were made this way. 
You can improvise an acceptable grid 
leak by connecting a 500,00 ohm, '/a - 

watt resistor into the grid circuit. 
Apple Polishing. I have been trying 

several different kinds of cleaning mate- 
rials that can be purchased at your local 
supermarket or drug store. One such 
cleaner is household lye, but it is dan- 
gerous to use and many persons are 
afraid of it. A mer cleaner is "Sno 

Bol," a toilet bowl cleaner which I 
have been using to clean a telegraph 
key. After dipping the key for several 
hours, I washed it in hot water. I then 
rubbed it with 0000 steel wool. You 
can also buff or use brass polish to 
finish it. Cleaning radio speaker grill 
cloth is difficult. I found a spot remover 
at the drug store which works fine. You 
spray it on, let dry, then brush it gently 
with a soft paint brush. It is nearly im- 
possible to get any cloth that resembles 
old fashioned grill cloth today. The hi- 
fi stores carry plastic or foam speaker 
coverings that don't suit the old radios 
at all. Look for Afta in the store. 

You can get a good brass polish 
called "Brasso" at many grocery stores, 
"Tarn -X," a silver corrosion remover, 
at drug stores, "International Silver 
Polish" at department stores, and "Simi - 
chrome" polish at bicycle shops. 

Resistance Wire. Several readers have 
written wanting to know where to buy 
small quantities of resistance wire. I've 
had a close association with resistance 
wire for many years and can tell you 
that it is nearly impossible for an indi- 
vidual to buy it. There are about five 
major manufacturers in the U.S. who 
supply all the resistor and heating ele- 
ment manufacturers. There are many 
different resistance wire alloys to fit all 
the different requirements. All the wire 
companies have very large minimum or- 
der amounts, which makes it impossible 
to buy small amounts. Burstein Apple - 
bee Company lists some wire in their 
catalog, the Rogers Supply Co., Chi- 
cago, Ill. has heating elements to sell, 
Antique Radio Parts, Box 42, Rossville, 

(Continued on page 86) 

These parts make up one type of old grid leak. The grid leaks in use during the early 
days of radio tended to vary from 100,000 ohms to 10 megohms. While purists will in- 
sist on accurate restorations or replicas, a 500,000 ohm, '/s -watt resistor is as good. 
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To keep this restored power supply looking 
authentic, the modern rectifier was hidden. 
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TRS -80 
TV 
Adapter 
Use your home TV for 
computer readout with 
no internal modifications 

BY ADOLPH A. MANGIER' 

EVERY EXTRA USE of your microcom- 
puter adds to its value. With this RF 

modulator and a program, you can 
easily adjust your color TV for best 
possible reception. The TV adapter 
uses a commercial RF modulator and 
an auxiliary interface circuit which al- 
lows adjustment of video blanking level 
from a panel control. This makes it 
possible to optimize the quality of the 
display when using the adapter and a 
TV as a computer monitor. Adjusting 
the TV fine tuning and modulator to- 
gether makes a lot of difference in the 
quality of the display. 

Although designed and optimized for 
use with the Radio Shack TRS -80 
microcomputer, this adapter can be 
used with any microcomputer deliver- 
ing a composite video signal with sync 

MONiTOR 

TRS -80 MICROCOMPUTER 
T V ADAPTER 

t:; ü 
ON OFF 

The completed project, showing modulation 
and frequency adjustment controls in front. 

tips at ground and video white level at 
about 1.4- volts. The TV adapter also 
allows tandem display of the TRS -80 
and a TV for group viewing. 

Circuit Operation. The TRS -80 TV 
adapter uses the Videocube RF modu- 
lator (see parts list). The Videocube is 
an FCC approved device for use with 
video games. In the block diagram, an 
RF oscillator feeds the carrier to modu- 
lator diode Dm. A composite video sig- 
nal is applied to the modulation input 
terminal and varies diode current. Non- 
linear characteristics of the diode result 
in amplitude modulation of the carrier. 
The modulated carrier passes through 
a filter network to a balun transformer 
which matches the 300 -ohm balanced 
input at the TV antenna terminals. 

You adjust modulation and blanking 

The pencil is pointing 
to the new resistor 
(1000 -ohm) installed 
between the emitter 
and ground of Q1 in 
the Videocube mod- 
ule. It is used in place 
of the 22K -ohm unit 
originally supplied to 
boost the RF output. 
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level by altering the sum and ratio o 
resistors Ra and Rb. This can be diffi- 
cult since adjustments interact and sync 
and other problems may arise. To over- 
come these problems, a two- transistor 
interface was developed allowing opti- 
mum adjustment for graphics or dis- 
play of text on almost any TV. 

Transistor Q1 serves as a unity -gain 
buffer and isolator. Resistors R2 and 
R3 set the level of video appearing 
across R4. Transistor Q2 is an ad- 
justable constant -current source which 
sets and closely maintains the operating 
point of diode Dm. Plug Pl plugs into 
the TRS -80 video socket. Socket J2 ac- 
cepts the cable from the TRS -80 wide - 
band monitor for tandem display on 
two screens. The adapter operates off 
a nine -volt battery or an AC adapter. 
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Uniquely providing user's control of 
modulation. the adapter affords means 
to largely compensate for the restricted 
bandpass of a TV. TV fine tuning is 

adjusted slightly off -carrier in a direc- 
tion to slide more of the higher fre- 
quencies of the carrier sideband into 
the bandpass window. These frequen- 
cies are essential for display of fine 
detail. Ordinarily. off -carrier tuning will 
result in loss of sync since this discrimi- 
nates against the carrier and lower fre- 
quencies in the sideband. To maintain 
reliable sync with off -carrier tuning, R7 
is set to favor greater modulation of 
the sync pulse side of the composite 
video signal. This results in stable sync 
and optimum display for the TV. 

A scope connected to view the video 
waveform at the CRT's cathode shows 
that an adjustment of R7 shifts the 
blanking level up or down, altering the 
relative amplitude of the sync pulse on 
one side and video pulses on the other. 
The peak -to -peak swing remains almost 
constant. Best displays occur when the 
sync pulses occupy fifty to seventy -five 
percent of peak -to -peak swing. In con- 
trast, sync pulse amplitude in the stand- 
ard composite video signal is about 
twenty eight -percent. The relative re- 
duction of video pulse amplitude actu- 
ally improves the display by reducing 
flaring of dots. 

Construction. Assemble the Video - 
cube using the instructions provided. 
Install flea clips for the emitter resistor 
of the RF oscillator. Bolt the metal 
shield of the Videocube to the panel of 
a small case and drill a hole for adjust- 
ment of the oscillator coil. Assemble 
the perfboard circuit using flea clips or 
wire -wrap techniques. You may use 
T49 Klipwrap posts (Vector Electron- 
ics) for easy experimentation with re- 
sistor values. Resistor R 1 and capacitor 
C1 may be installed on the modulator 
PC board by installing T49 posts along 
one edge. 

At nine -volts operation, a 22K resis- 
tor should be used for the emitter resis- 
tor of the RF oscillator. However, a 
100 -ohm resistor was used to boost RF 
sufficiently to activate TV AGC circuits 
with much better results. You can use 
a length of 75 -ohm coaxial cable and a 
separate wire to connect plug Pl to 
socket J2, but a length of dual audio 
cable (Belden 8416 -25) was used and 
performed just as well. Use an audio - 
type plug and socket for the twinlead 
connection between adapter and TV. 
Install jack J1 on the side of the case. 
Operation of the Videocube from other 
than the computer's five -volt supply 

This photo depicts the 
two -transistor inter- 
face and the Video - 
cube mounted to the 
faceplate of the chas- 
sis and fully wired. 
Follow our layout for 
best results. 
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PARTS LIST FOR TV ADAPTER 

B1 -9 -volt transistor battery 
C1- 100 -uF electrolytic capacitor, 15 VDC 

C2 -50 uF electrolytic capacitor, 15 VDC 

C3- 250 -uF electrolytic capactior, 15 VDC 

D1 -1N34 diode 
J1- miniature phone jack (closed circuit type) 
J2 -5 -pin DIN female jack (to match Pl) 
P1 -5 -pin DIN male plug 
Q1- 2N3904 NPN RF transistor 
Q2- 2N3819 n- channel FET 

G 

Q2 

RI -75 -ohm, 1/4 -watt resistor, 10% 
R2, 4, 5-1,000-ohm, 1/4 -watt resistor, 10% 
R3- 15,000 -ohm, 1/4 -watt resistor, 10% 
R6 -47 -ohm, 1/4 -watt resistor, 10% 
R7- 50,000 -ohm miniature potentiometer 
St- miniature SPST slide switch 

Misc. -case, perfboard and clips, solder, knob, 

short length of 75 -ohm coax cable, short length 
of 300 -ohm TV twinlead, hookup wire, etc. 

Note: The VideocubeTM modulator is available from John 
Meshna, Inc., P.O. Box 62, East Lynn, MA 01904 for $8.00 
postpaid. Please allow 2 to 3 weeks for delivery. 

eliminates problems with a noisy supply, 
but you can experiment. 

Circuit Checkout. Using an ohm- 
meter check the wiring of plug PI and 
socket J2 for errors or shorts. Connect 
a DC milliammeter in series with diode 
D1 and vary R7 over its range. You 
should be able to vary diode current 
from under one -hundred microamperes 
up to two and one -half to three milli- 
amperes. If the current is much higher, 
increase the value of R5. If much lower 

than two and one -half milliamperes, re- 
duce R5 to zero if necessary. This 
failing, Idss of Q2 is too low, and an- 
other type of FET will be required. 

Disconnect the TV antenna or cable 
connection from the TV when using 
the adapter. Keep the twinlead well re- 
moved from the computer, cables, and 
power cords. Adjust the Videocube for 
reception on channel 3 or 4. Starting 
with a 22K resistor, try successively 

(Continued on page 86) 
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E/E CHECKS OUT THE... 

Heath PT-1500 
Darkroom 
Timer CIRCLE 59 

ON READER SERVICE 
COUPON 

H C A T Hm I T 
pARK0lOOM TIMlA 

Ì 

This versatile timer /controller handles many darkroom chores 

THE HEATHKIT PT -1500 DARKROOM 
TIMER is a microprocessor- controll- 

ed, programmable timer that cen- 
tralizes all darkroom timing functions 
at your fingertips. Whether it's timing 
an enlarger's exposure, how long a film 
is in the developer, or the individual 
steps of color film and color print 
processing, the PT -1500 keeps accu- 
rate control of what's happening now, 
and what's to come later. 

Operation. For example, let's as- 
sume we want to process an ordinary 
roll of black and white film. (The PT- 
1500 can be programmed to "remem- 
ber" the required processing times in 
several of up to nine memories.) When 
the developer is poured into the film 
tank, the timer's START switch is de- 
pressed, and the timer starts counting 
down. Every 30- seconds, the timer 
beeps to remind you to agitate the film 
tank. At the end of the set period, a 
series of beeps indicates that the film 
is developed. Also, the time automati- 
cally jumps to the programmed time 
for the wash, and when the START 

switch is depressed, the timer counts 
down the wash time, again beeping 
every 30- seconds, and at the end. Then 
the timer automatically jumps to the 
hypo time. When the START switch is 
depressed, the hypo time is counted off. 
Finally, the counter jumps to the wash 
time and counts off the wash when the 
START switch is activated. The beeps, 
which count off 30- second intervals, 
can be instantly reprogrammed for 60- 
seconds, if desired, for the wash period, 
or the beeps can be turned off. 

Another example of using the Heath - 
kit Darkroom Timer is for enlarger 
exposure, which can also be pro- 
grammed to signal processing time. 
Let's assume you are printing black and 
white with a 10- second enlarger ex- 
posure followed by a 2- minute paper 
development. 

When the START switch is pressed, 
the safelight is turned out and the en- 
larger outlet is turned on for 10 -sec- 
onds. At the end of the exposure, the 
enlarger is turned off, the safelight is 
turned back on, and the time auto- 
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Here the PT -1500 is 
being programmed to 
time an enlarger ex- 
posure. There is an AC 
outlet on the back for 
switching the enlarger 
on and off. 

matically jumps to the process timing 
mode. When the paper is removed from 
the enlarging easel and placed in the 
developer, the user presses the START 
switch again. At the end of the two 
minute countdown, the times beeps to 
indicate development is completed. As 
with the film processing previously 
described, the timer can be programmed 
to automatically jump for timing the 
paper stop bath, hypo immersion, and 
wash processes. 

Features. The PT -1500 has three op- 
erating modes: first, a four -digit, 12- 
hour digital clock; second, a program- 
mable enlarger time to 99- minutes 59- 
seconds, or 999.9 seconds -the micro- 
processor automatically converts a en- 
try in seconds to minutes and seconds; 
third, programmable processing time. 
The enlarger mode has one memory; 
when programmed, it will provide the 
same timing operation at the touch of 
the START switch until changed. The 
processing mode has nine memories 
that can be individually programmed 
and individually called up. When the 
timer is set to the AUTO function, it 
jumps from enlarger to the first pro- 
grammed process memory. In the proc- 
ess mode, the timer will jump to the 
next memory after the one initially se- 
lected by the user. For example, if the 
user starts off on memory #3, the jump 
will be to memory #4. 

The unit is housed in a metal cabinet 
91/4- inches wide by 31/4- inches high by 
57/e -inches deep. The underside has 
rubber feet for table mounting and 
screw -slots so that the timer can be 
secured to a wall for added stabiilty. 

A LitetouchT" keyboard provides all 
switching and the LED display view- 
ing "ports," and a waterproof seal for 
the front surface. The keyboard is a 
sort of plastic "sandwich" with crossed 
foils (switches) that touch when pres- 
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sure is applied to selected areas of the 
surface. The surface is imprinted with 
the switching functions at the foil cross- 
ings, and is transparent for the LED 
display and the backlighting. If chem- 
icals are splashed on the keyboard, 
they cause no damage and can be 
simply wiped up. 

The switching provided consists of 
a 0 -10 keypad for time and memory 
selection, and an "L" for loading the 
selected time into the enlarger or a 
process memory; a START switch that 
commences all timing functions; se- 
lectors for enlarger or process timing; 
FOCUS, which turns on the enlarger 
for focusing; CLOCK, which displays 
the time; STEP, which sets the unit 
for automatic jump to the next process 
step; CLEAR, which clears the enlarger 
or a process memory programming; 
HOLD, which stops any timer mode 
and then restarts; and five switches 
labled OFF /CLK HOLD, END /SEC, 
1 SEC /HR SET, 30 SEC/ 10 MIN, 
and 60 SEC /MIN SET. 

The five dual -purpose switches pro- 
vide the timing beeps at 1- second, 30- 
second and 60- second intervals, and 
also at the end of a timing mode. Each 
can be individually turned on and off, 
or all can be simultaneuously turned off 
with the OFF switch. In the CLOCK 
mode, the same switches are used to 
set the clock. 

The mode being used is indicated 
by a C, P or E to the left of the digital 
time display. The user can switch back 
and forth between the clock and the 
enlarger or process timing without af- 
fecting the "count" of either function. 
In the event the user attempts an im- 
proper function change or timer entry, 
the microprocessor prevents the change 
and signals that the change has not 
been accepted by causing a longer than 
usual beep to be sounded. Actually, 
the tone, or beep, that normally in- 

dicates a "key closure" is more akin 
to a "tick," and cannot be confused 
with the longer beep signifying an 
improper procedure or entry. 

As normally supplied, the timer 
has two outlets on the rear for the 
enlarger and the safelight, and an os- 
cillator /speaker whose beeps signal 
"key closures," intervals, and the end 
of a timing cycle. The rear apron, in 
addtion to the enlarger and safelight 
outlets, is predrilled for a third outlet 
and two control sockets which are 

The back panel of the PT -1500 shows the 2 
supplied jacks, as well as the cutout for 
the optional third jack for accessory use. 

utilized by optional accessory kits 
that are best installed at the time of 
original construction, because their ad- 
dition after final assembly is not among 
the easiest of procedures. One kit pro- 
vides an auxilliary outlet that is pow- 
ered during a timing cycle in the same 
manner as the enlarger outlet. It might 
be used, for example, to precisely pow- 
er the motorized agitator for a color 
developing drum. Another kit provides 
a foot control switch that functions as 
another FOCUS or START switch. 
The final optional accessory, a dual 
foot switch, functions as both another 
FOCUS switch and START switch. 

Building the Kit. Except for the AC 
outlets on the rear apron along with a 
display /panel -light on -off switch and a 
dimmer control, the entire project is 
assembled on a single printed circuit 
board which is solder- masked to reduce 
the possibility of solder bridges across 
closely- spaced connections. The critical 
integrated circuits, which could possi- 

The front panel, which is made up of the switch matrix, has a 
very tough adhesive on it. If you apply the panel unevenly to 
the chassis, that's the way it will stay, so be very very careful! 
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bly be damaged by excessive soldering 
heat, are installed in sockets. Except 
for the handling of the CMOS micro- 
processor, which is sensitive to high 
static voltage, nothing about the as- 
sembly is critical or difficult. The 
CMOS microprocessor IC can be han- 
dled without need for a grounding strap 
around your wrist by simply following 
Heathkit's instructions to remove the 
IC with both hands, keeping one hand 
in contact with the IC until it is in- 
stalled in its socket. If you must put 
the IC down before installation, use 
both hands to push the IC down into 
the conductive foam on which the IC 
was packaged by Heathkit. 

About the only critical procedure 
is the assembly of the keyboard. As 
we said earlier, the keyboard is a thin 
plastic sandwich, with the switching 
contacts between the "slices." A con- 
tact adhesive is applied to the back of 
the keyboard; it is protected by peel - 
off paper strips. To install the keyboard, 
you peel off the protective paper and 
place the keyboard directly on the 
cabinet. The adhesive instantly grips 
firmly; you don't get a second chance. 
If the keyboard is misaligned, it must 
stay that way because any attempt to 
"lift" the keyboard will result in per- 
manent damage. So take extra care 
with the keyboard installation. Posi- 
tion it carefully before letting it touch 
the cabinet; if so much as a corner 
touches the cabinet before the keyboard 
is positioned, you might not be able 
to work it free. 

The keyboard's contacts are con- 
nected to the rest of the circuit through 
an attached, flexible multi- conductor 
ribbon with connector. The builder 
makes no connection to the keyboard. 
He or she just plugs it into the match- 
ing connector on the PC board. 

A check -out (test) system is built 
(Continued on page 84) 

This is the completed circuit board, with the lone LSI chip 
seen at right center, and the power supply transformer at the 
left. It connects with the switch panel via a ribbon connector. 
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NEXT TO ANTENNAS, probably few 
topics of discussion have as many 

myths and notions associated with them 
as the subject of transmission line. 

What is impedance? Is my signal 
being eaten up by SWR? Are all coaxial 
cables the same? Do I need low -loss 
cable? Is twinlead really better? The 
list seems endless. 

The basic purpose of transmission 
line is to act like a duct for radio 
frequency energy. In this way it is 
analogous to a frictionless waterpipe. 
If it were possible for water to enter 
one end of the pipe and exit from the 
other without having any effect from 
the confinement, pressure or friction, 
that arrangement would be ideal. Sim- 
ilarly, if it were possible for radio 
frequency energy to enter one end of 
the transmission line and exit unaffected 
by resistance and more complex as- 
saults like capacitive and inductive re- 

COAXIAL 
CABLE 
Choosing the right antenna 
line for the job 

BY ROBERT GROVE 

actances, the line would behave like a 
transparent duct for electromagnetic 
energy. Unfortunately, things seldom 
work out ideally, and so it is with 
transmission lines. 

Generally speaking, the larger the 
separation between conductors the bet- 
ter. The closer conductors are to one 
another, the more they behave like 
capacitors. This results in signal losses 
and wasted power, which gets worse 
with increasing frequency. 

The least "lossy" of all transmission 
lines is single wire feed. This scheme 
was used extensively in early com- 
mercial communications installations 
and by amateurs in the 1920s and 
1930s. But the single wire feeder has 
limitations. It can radiate a signal 'be- 
fore the signal gets to the antenna, and 
nearby conductive surfaces may ab- 
sorb power from the feeder. 

Open wire feeder (ladder line) is 
commonly used in rural areas where 
incoming TV signals are weak. Still, 
it is open construction and tends to be 
vulnerable to the same environmental 
influences as the single wire feed line. 
Vinyl coated TV twinlead has a higher 
loss than open wire, but it is very 
commonly used in nearly all home TV 
installations due to low cost. 

While fresh vinyl coated TV twin - 
lead is quite low -loss when compared 

to coaxial cable, it has a tendency to 
deteriorate with age. Cracks, moisture, 
surface salts and contaminants degrade 
signal quality severely, especially at the 
higher UHF frequencies. Additionally, 
unshielded lines like twinlead cannot 
be run along metal surfaces or installed 
with sharp bends and loops. Even 
worse, unshielded transmission lines are 
susceptible to electrical interference 
from nearby AC lines and appliances. 
The TV ribbon is cheaper, so its use 
in indoor residential application will 
continue for some time to come. 
Shielded 300 -ohm twinlead is available 
at increased cost. Coaxial cable is used 
exclusively in commercial, military and 
industrial radio frequency applications 
and systems. 

Coaxial Cable. Coaxial transmission 
line is so named because the inner 
conductor shares the same axis as the 
outer shield. The physical dimensions, 
spacing and composition of the con- 
ductors and insulators are important 
considerations in coaxial cable manu- 
facture. The inner conductor, which 
may be solid or stranded, is either pure 
copper or copper plated steel. Around 
it is a dielectric (insulator) of poly- 
ethylene plastic. That dielectric may be 
solid or foam, with the latter preferred 
for low loss cable in VHF and UHF 
frequency applications. 

A braided outer shield covers the 
dielectric; it may be accompanied by 
a metal foil wrapping to improve shield- 
ing. At low frequencies, only 60% 
shielding might be adequate; but at 
VHF and UHF, the more shielding the 
better. This is an important considera- 
tion when choosing coax for applica- 
tions above 30 MHz. The outer vinyl 
jacket offers weatherproofing. 

To a radio signal, the coaxial cable 
appears as a continuous length of capa- 
citance and inductance; the resultant 
effect upon the radio signal is known 
as the impedance of the line. Typically, 
this will be 50 or 75 ohms. 

SWR in Transmission line. If 50 -ohm 
cable is chosen, it needs to be con- 
nected to a circuit which appears to be 
50 ohms impedance. This may be a 
simple 50 ohms resistance or it may 
be a complex set of inductive and 
capacitive reactances which average out 
to 50 ohms impedance. If a 50 -ohm 
impedance is not present at the termi- 
nation of the line, but instead 25 or 
100 ohms, then there is a mismatch 
ratio of 2:1 in the line. 

Minor mismatches are of little con- 
sequence in most installations. 2:1 or 
even 3:1 SWR readings may be tole- 
rated in all but the most critical situa- 
tions. Simply stated, the primary dis- 
advantage of high SWR is that voltage 

ELEMENTARY ELECTRONICS July- August 1980 77 



Coaxial Cable /Selecting the right cable is simple if you follow these basic guidelines 

builds up on the transmission line. This 
voltage may appear in the transmitter, 
damaging components, or it may en- 
courage power to be wasted heating up 
the coax to no purpose. 

Ever wonder how they get that long 
wire through the middle of the plastic 
insulation? According to a spokesman 
at Alpha Wire and Cable, the plastic 
is extruded (squeezed) through a die 
while in a hot, molten state. A wire is 
simultaneously passed through the die 
so that the plastic is extruded around 
the wire. The hot wire and insulation 
are then passed through a cooling 
trough. When sufficiently cooled, a 
braider (really nothing more than a 
patent weaving machine) applies the 
braid around the insulation and center 
conductor. A second extrusion process 

JACKET DIELECTRIC 

SHIELD CONDUCTOR 

This cutaway diagram shows the several 
concentric (or coaxial) layers which make 
up coaxial cables. Armor is an optional item. 

applies the vinyl weather jacket to the 
outside of the cable. In some types of 
armored military cable, another woven 
braid is applied to the outside of the 
vinyl jacket. 

Which Coax to buy? With the general 
recommendation that we should use 
coax for communications applications, 
how do we go about choosing the cor- 
rect type? Generally, at low frequencies 
(shortwave and CB), and at low power 
(under 100 watts), nearly any kind of 
standard coax will work for runs of up 
to 100 feet. Even the least expensive 
coax will usually perform adequately 
on a CB rig, whether mobile or base. 
The use of inexpensive RG -58U (50- 
ohm) or RG 59U (75 -ohm) will yield 
excellent results; the most expensive, 
large diameter, low -loss, foam -dielectric 
RG -8U will probably have no effect on 
signals transmitted or received! 

A fourfold power increase is re- 
quired before one S -unit difference will 
be noted on a receiver. Since even that 
amount is barely detectable to the ear, 
it is reasonable to assume that 1/4 that 
amount would be undetectable. Yet 
that is the meager improvement we 
gain by switching from low -cost RG- 
58U to premium RG -8U. We gain only 
1/a of an S -unit (1.5 dB) , even assum- 
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The table shows the 
attenuation charac- 
teristics of various 
transmission lines; 
calculations are for 
100 foot lengths un- 
der wet and dry con - 
conditions. Meas- 
urements show dB 
attenuation as it 
corresponds to fre- 
quency in MHz. It 
shows the variance. 

ing that we are using a full 100 feet of 
coax on CB! At lower shortwave fre- 
quencies such as on the amateur 3.5, 7, 
14, and 21 MHz bands, the improve- 
ment is even less. Only when high 
transmit power or excessive SWR is 
anticipated is the larger coax recom- 
mended for use. 

Coax for High Frequency. Above 30 
MHz, it's a different story. All trans- 
mission lines have high loss; and sub- 
stances which behaved as effective in- 
sulators at the lower frequencies begin 
to conduct at higher frequencies. Signal 
strengths are generally low anyway, due 
to smaller antenna sizes, and signal ab- 
sorption by obstructions like trees, 
moisture and buildings. 

At VHF, and especially at UHF, 
(Continued on page 85) 

A patent weaving machine is used to spin 
the shielding braid around the foam dielec- 
tric in this photo from Alpha Wire Corp. 

The most commonly used coaxial connectors are, from left to right, 
the BNC, SO -239 and F -type. These cover nearly every coax use. 
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Electronics Notebook 
No matter what type of radio, from the cheapest pocket 
transistor to the most complicated ham rig, the basic 
building blocks are relatively similar. Learn the basics 
of radio receiver design in another page from our workbench notes. 

What you will learn. When you have finished 
reading this article you will have learned what 
the parts of a radio receiver are, how they are 

similar to the parts of a radio transmitter, and how 
they separate the incoming radio frequency carrier 
waves (the carrier medium) from the audio fre- 
quency sound waves, which are the desired signal. 
You will also have learned that the important parts 
of the receiver are similar to the parts of a trans- 
mitter. Finally, you will have learned that CB Radio 
transceivers make use of this similarity of parts of 
the transmitter and receiver to make most CB sets 
into what are called transceivers. 

A RADIO RECEIVER 

The block diagram for a radio receiver similar to the 
one in your home shows its major parts and how they 
feed the signal from antenna to loudspeaker. 

The purpose of the radio receiver is to convert the 
amplitude modulation on the carrier back to its original 
sound. As the carrier increases in ever -widening circles 
on leaving the transmitter antenna -like ripples in a 
pool -its energy decreases in amplitude. The increasing 
circumference of the circles causes power in the wave- 
form to be distributed over an ever -increasing area. By 
the time the signal reaches the receiver antenna it is 
rather weak, usually around a few thousandth or mil- 
lionths of a volt. The receiver, therefore, must amplify 
the received signal to a level that will operate the 
speaker within the hearing range of the human ear. 
The receiver must also extract the audio component 
(the envelope) from the carrier. The carrier brings the 
signal to the receiver, but has no function in reproduc- 
ing the audio frequency in the receiver. 

The Power Supply -Each receiver has a power sup- 
ply. Its purpose is to convert 115 volts AC from an 
electrical outlet to DC voltages that will operate the 
receiver properly. 

The Antenna and Mixer -Radio frequency carrier 
waves from all stations within range of a receiver ap- 
pear at the antenna of the receiver. When you turn the 
dial of your radio to a specific station, you adjust the 
electronic components of the mixer input so that the 
receiver will accept a particular carrier frequency and 
reject all others. The received carrier enters the mixer 
to be amplified. CB radio receivers, as well as other 
sets which need to be very sensitive because they 
must receive very weak signals (from weak transmitters, 

or from transmitters which are distant), must have an 
additional stage between the antenna and the mixer. 
This stage is called an RF (radio frequency) amplifier. 

TYPICAL RADIO RECEIVER BLOCK DIAGRAM 

ANTENNA 

7 

MIXER 

A' 

AMPLIFIER 

POWER 
SUPPLY 

DETECTOR 

AUDIO 
.AMPLIFIER 

SPEAKER 

TO ALL 
STAGES 

QUESTIONS 
01. What part of the received radio wave does the 

receiver convert back into original sound? 
02. A radio wave decreases in power as the circum- 

ference of its area increases. What is the approxi- 
mate amount of voltage that enters the receiver 
antenna? 

Q3. The converts AC to DC voltages 
required to operate the receiver circuits. 

Q4. A single broadcast frequency appears at the input 
of the (antenna, mixer). 

05. CB radio receivers feed the incoming RF signal 
directly from the antenna to the mixer stage (true, 
false). 

ANSWERS 
Al. The amplitude modulation (or audio envelope). 
A2. A few thousandths or millionths of a volt. 
A3. The power supply converts AC to DC voltages re- 

quired to operate the receiver circuits. 
A4. A single broadcast frequency appears at the input 

of the mixer. 
A5. CB receivers feed the incoming RF signal directly 

from the antenna to the mixer stage. False. 

The Oscillator -The receiver oscillator is similar to its 
counterpart in the transmitter. Both generate a signal 
of constant frequency and amplitude. The purpose of 
the receiver oscillator is slightly different, however. It 

This series is based on material appearing in Vol. 1 of the 5- volume set, BASIC ELECTRICITY /ELECTRONICS, published by Howard 
W. Sams & Co., Inc. For information on the complete set, write the publisher at 4300 West 62nd St., Indianapolis, Ind. 46268. 
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is designed to generate a frequency that is a constant 
number of kilocycles above the carrier frequency re- 
gardless of the transmitting frequency the receiver is 

tuned to. Tuning the dial changes the value of the elec- 
tronic components in the frequency -generating part of 
the oscillator at the same time it adjusts the frequency - 
determining components of the mixer (in CB sets the 
channel selector changes the frequency- determining 
components): The arrangement is such that the oscilla- 
tor will always be tuned 455 kHz above the frequency of 
the carrier being accepted by the mixer. Tho output of 
the oscillator is fed to the mixer. 

ANTENNA AND MIXER STAGE 

ANTENNA 

V 
RF CARRIER AND 
AUDIO ENVELOPE 

MIXER 

111. 
FROM OSCILLATOR 

TO IF 
AMPLIFIER 

In CB sets the frequency to which the oscillator is 
tuned is often two to 11 MHz above (or below) the in- 
coming RF carrier frequency, instead of 455 kHz. 

The Mixer -The carrier and oscillator frequencies 
combine in the mixer stage and four different frequen- 
cies appear at the output. One of these four is the dif- 
ference between the oscillator and the carrier frequen- 
cies, and is usually 455 kilohertz. The other three are 
rejected by the next stage. The mixer and oscillator 
together are called the converter. 

MIXER, OSCILLATOR, AND IF AMPLIFIER 

FROM 
ANTENNA 

MIXE R 

OSCILLATOR 

IF 

IF AMPLIFIER 

IF 

TO 
DETECTOR 

OSCILLATOR 
FREOUENCY 

l 

`-- CONVERTER 

The IF Amplifier -The abbreviation for intermediate 
frequency is IF. In most home receivers the IF is 455 
kHz. Amplifying a single frequency in the IF circuit is 
much easier and causes less distortion than if it were 
necessary to tune this amplifier to each of the many sta- 
tion frequencies. The only purpose of this stage is to 
amplify the IF (which still retains the original audio fre- 
quency) and pass it on to the detector. 

The Detector -The purpose of the detector is to re- 
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move the audio component from the IF waveform. The 
audio envelope is the same (although reversed) at the 
top of the waveform as it is at the bottom. The detector 
circuit is so designed that it accepts only the audio fre- 
quency at the top and rejects the IF frequency in the 
waveform. 

DETECTOR STAGE 

The Audio Amplifier -The final circuit in the receiver 
amplifies the AF fed to it by the detector. The amount 
of amplification can be varied by the volume -control 
knob on the front of the receiver. The output of the 
audio amplifier is applied to the speaker voice coil, 
causing the speaker cone to reproduce the sound that 
originated at the studio. 

AUDIO AMPLIFIER AND SPEAKER 

FROM 
DETECTOR - 

_.11)u,n_ 

AUDIO 
AMPLIFIER ll 

QUESTIONS 
06. The 

waveform. 
Q7. The oscillator develops a signal at a constant 

and 
08. A converter combines the functions of 

and 
Q9. The IF (intermediate frequency) of most home AM 

sets is (455, 680, 1041) kHz. CB sets often have IF 
amplifiers set for (2 -11, 5 -20) MHz. 

removes the AF from the IF 

ANSWERS 
A6. The detector removes the AF from the IF waveform. 
A7. The oscillator develops a signal at a constant 

amplitude and frequency. 
A8. A converter combines the functions of mixer and 

oscillator. 
A9. The IF of most home AM sets is 455 kHz. CB sets 

often have IFs set at 2 -11 MHz. 

FREQUENCY MODULATION 

The transmitter and receiver with which you have 
just become familiar employs amplitude modulation 
(AM) to carry the audio. Another method of super- 
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imposing audio on a carrier is called frequency modu- 

s lation (FM). Its process is quite different. The two 
are compared in the drawing. 

Both AM and FM start out with a carrier frequency 
and an audio frequency (sound originating in the 
studio). In amplitude modulation, as you already know, 
the sound is superimposed on the carrier frequency 
(which is constant) by varying the carrier amplitude in 
conformance with the voltage and frequency of the 
audio. 

In FM, however, the audio is mixed with the RF in 
such a way that the carrier frequency is varied in 
accordance with the amplitude of the sound. As the 
audio cycle goes positive, the RF carrier frequency 
increases. When the audio cycle goes negative, carrier 
frequency decreases. The sum of the two changed 
frequencies in one audio cycle is still equal to the 
original carrier frequency. 

One of the advantages of frequency modulation is its 
freedom from distortion. Noise and other forms of dis- 
torting voltages in the atmosphere or receiver are 
added to amplitude modulation. Since FM does not 
depend on changing amplitude to carry audio, noise 
has little or no effect on it. This is part of the reason 
for the clarity of sound that you get from an AM 
receiver. 

CB sets for many years (1958 until the early 70s) used 
AM to carry the audio information. Now, in order to get 
more distant reception, and to get more stations into a 
given amount of radio frequency spectrum, CB sets 
which use single sideband transmission are being manu- 
factured. This is more complicated than ordinary AM, 
or even than FM. It is a special kind of AM, and will be 
used increasingly in the future, as more and more CB 
sets keep going on the air and crowding the radio 
spectrum. 

COMPARISON OF AM AND FM WAVEFORMS 

RF CARRIER 

III I I) 
III11'' PIPI" 

AUDIO 
FREQUENCY 

AMPLITUDE 
MODULATION 

,IIIÍI.. jÍ l 

!!!!l, tri!" 

EQUALS OR 

iii 
i I IIIII ti 

l 

FREQUENCY 
MODULATION 

AM 

FM 

QUESTIONS 
010. In AM, the carrier 

match the audio. 
011. In FM, the carrier 

match the audio. 

changes 

changes 

to 

to 

Q12. An FM receiver is (more, less) subject to atmos- 
pheric noise than an AM receiver. 

Q13. Single sideband (SSB) transmission is a special 
kind of (AM, FM) which has some advantages 
over standard amplitude modulation. 

ANSWERS 
A10. In AM, the carrier amplitude changes to match 

the audio. 
A11.In FM, the carrier frequency changes to match 

the audio. 

NOISE HAS LITTLE EFFECT ON FM 

Al2. An FM receiver is less subject to atmospheric 
noise than an AM receiver. 

A13. Single sideband (SSB) transmission is a special 
kind of AM (amplitude modulation) which has 
advantages over regular AM. 

WHAT YOU HAVE LEARNED 

All carrier signals within range are picked up by the 
receiver antenna. The tuning control on the front of the 
receiver adjusts the input of the mixer or converter stage 
so that only the desired station carrier frequency is 
received. At the same time, it adjusts an oscillator to 
generate an IF above the carrier frequency. Carrier and 
oscillator frequencies are joined in the mixer or con- 
verter and the difference between the two, the inter- 
mediate frequency, is amplified and fed to the IF 
amplifier. Here the signal and its audio component are 
further amplified. The next stage (detector) extracts 
the audio component and passes it to the final stage 
(audio amplifier). The audio is amplified and fed to the 
speaker, causing the cone to reproduce the sound that 
originated at the studio. 

Amplitude (AM) and frequency (FM) modulation are 
two methods of transmitting audio on a carrier. When 
AM is used, the amplitude of the carrier varies accord- 
ing to the loudness (amplitude) and frequency of the 
audio. In FM, the frequency of the carrier is varied 
instead of the amplitude. FM transmissions are less 
bothered by atmospheric and receiver noises. 

Single Sideband (SSB) is a special kind of AM which 
has the advantage of tieing received over greater dis- 
tances than standard AM signals of the same power. It 
also uses up less space in the radio frequency spec- 
trum, so a given amount of frequency spectrum can 
accommodate more transmitters. g 
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82 CIRCLE 17 ON READER SERVICE COUPON 

, HEATH KITS AT 
S BARGAIN PRICES 

We're overstocked with kits purchased for our 
students. 

These are brand -new kits in unopened cartons, 
with complete instructions. All units operate 
on 120/240 volts. 

VECTOASCOPE 
COLOR GEN 

KIT 10 -101 
Two units in one: a vector - 
scope for the petal pattern and 
a color bar /pattern generator. 
12 patterns, front panel con- 
trols, etc. Was $140.; Sale 
price $50.00 

ALSO: Oscilloscope. Kit 
10 -4560. 5 ME Bandwidth. Was 
$130., Sale $75. VTVM Kit IM -18 was $40., Sale $20. 
RF Signal Gen. Kit 1G -102. Was $42., Sale $15_ 

ii 
MN- ,: b .. 

r 4 

PRICES INCLUDE SHIPPING COSTS 

PHONE: 800 -621 -0102 with Visa /Master Charge, or 
SEND CHECK TO: ADVANCE SCHOOLS, INC., 
5900 Northwest Hwy . Chicago, Illinois 60631 

L 

BIG 21/2" 

DISPLAY 12S 9 :L':; 
SOLID STATE 

CLOCK /CALENDAR KIT 
0101 Displays time of day, date or alternates 
between both automatically. May be connected to 
8 ohm speaker for alarm clock. Operates from 120 
VAC 60 Hz. 

$49.95 Oak case extra. $29.95 

UNIVERSAL 
DESIGNER 
KIT 6100 
Indispensable aid to x 
digital IC design. 2 
pushbuttons, 2 readouts, 
4 switch outputs, 8 LEDs. 

rose` °I` 2counters, 5V 
,'4,'¡;4,,,.11111111m supply pins. $49.95 . "N , Breadboard extra. $59.95 assembled 

E.4. 6101 Digital Logic Course$29.95 
4 

R ASK FOR OUR FREE 8 -PAGE CATALOG 

OPÜCCOM =E 
14905 N.E. 40th, EE -6, Redmond, WA 98052 (208) 883 -9200 

0101 SOLID STATE CLOCK CALENDAR KIT S 49.95 
0101 OAK CASE FOR ABOVE 29.95 
6100 UNIVERSAL DESIGNER KIT 49.95 
6100 ASSEMBLED DESIGNER KIT 59.95 
OT 59S BREADBOARD 11.00 
OT 598 BREADBOARD 2.50 
6101 DIGITAL LOGIC COURSE 29.95 

ADD $2 50 PER ORDER POSTAGE AND HANDLING 

NAME 

ADDRESS 

CITY. ST, ZIP 
VNSC 
MSTN DIG 
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Birth defects 
ore forever. 

Unless you help. 
THIS SPACE CONTRIBUTED BY THE PUBLISHER 

PUT THE REAL 
LIFE ACTION OF 
OUR TOWN IN 
YOUR SHIRT 
POCKET! 
Six channels of local as it hap- 
pens excitement packed inside 
the smallest high -performance 

scanner package in the world" 
Four bands of scanning action! 
15 channels per second scanning! 
Big scanner features like built -in 
Scan Delay, Channel Lockouts 
and Manual Channel selection. 
Patented Track Tuning on UHF 
bands. The Four -Six ThinScan" is 
small enough to slip easily into a 
shirt pocket or purse. Now you 
can take all the excitement of 
police, fire and emergency broad- 
casts anywhere you go. 
Measures 214 x 61/2 x 1:' Rubber ducky 
antenna Included. Frequency range: 
33.47, 152-164, 450-508 MHz. List 
price is $179.95, but from Communi- 
cations Electronics- yourcost is only 
$119.00. These accessories are also 
available for your Four-Six ThinScan- 
scanner. SP50 AC Adapter 512.00; 
SP51 Battery Charger $12.00; SP57 
Carrying case with belt clip $15.00; 
B-41.2 V. AAA NiCed's (pack of 4( $15.00: A -1350e Crystal certificate 
$4.00 each. Add $5.00 per scanner for U P.S. ground shipping in the 
continental U.S. or $9.00 for even faster U. P. S. air shipping. Add $3.00 
for all accessories ordered at the same lime Order now by credit card. 
Call our number below. R o n ti c- n 1 

FOUR -SIX THIN SCAN 

//COMMUNICATIONS 
ELECTRONICS- 

854 Phoenix O Box 1002 Ann Arbor. Michigan 48106 U S.A. 

Call TOLLFREE (8001521 4414 or outsld4 U.S. A.lar 31994 4444 

CIRCLE 5 ON READER SERVICE COUPON 

HOW TO SUBSCRIBE 
TO AMERICA'S MOST 

DOWN -TO -EARTH 
MAGAZINE FOR THE 

ELECTRONICS, 
RADIO HOBBYIST! 

ELEMENTARY 
ELECTRONICS 

BOX 2630 
GREENWICH, CT 06830 

Bill me $3.98 for 
ONE YEAR (6 issues). 

Enclosed is $3.98. 
(Outside U.S.A., posses- 
sions send $5.00) 

NAME 
(please print) 

ADDRESS 

CITY 

STATE ZIP 

Allow 6 to 8 weeks for delivery 
of your first copy. 

H0G289 

Each issue brings you - 
fascinating electronic 

devices to build 

instructive articles on CB, 
electronics, shortwave, 
and lively columns 

a Basic Course in 
electronics theory 

a great CI & A column to 
help with your projects 
or anything electrical 

i ! -__ 

f _ 

NOW -the best 
in Electronics 
training can 
cost less you - 
No school, large or small, gives you better 
electronics training than E.T.I. Nor, at a 
fairer price. Compare quality, price, ser- 
vice, background. ETI has been training 
men & women for entry into or advance- 
ment in electronics since 1909, utilizing 
the very latest in educational techniques. 
Only ETI combines Autotext programmed 
learning, "listen & learn" cassettes and 
"hands -on" projects designed for learning 
at home, quickly, easily. Wide course 
choice. 

SEND TODAY for all new FREE catalog 
or for faster service, use the toll free tele- 
phone number below, day or night. No 
obligation -no salesmen will call. 

.O,TEO 1,, 
Cpx ys 

N."( ELECTRONICS TECHNICAL INSTITUTE I a FOUNDED 1909 
153 W. Mulberry St., Dept. 30070 

` Se Sn" Lancaster, Ohio 43130 

FOR FASTER SERVICE - 

TELEPHONE FREE 8 A DAY 
1 800 621 5809 

Illinois residents - 800 972 5858 

ETI Home Study, Dept. 30070 
153 W. Mulberry, Lancaster, Ohio 43130 
Please rush FREE catalog on electronics oppor- 
tunities, and training. I'm interested in 

Basic Career Specialized 
Advanced 

NO SALESMAN IS TO CALL ON ME, EVER. 

Name 

Address 

City /state/zip 

Ohio Registration NO 0683H 
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VCR System 
(Continued from page 66) 

or all of your TVs have 75 -ohm VHF 
antenna inputs, you've got it made. Just 
connect everything together. If the an- 
tenna and /or TVs are 300 ohms, you'll 
have to use 75 -ohm matching trans- 
formers (available from Radio Shack 
and others) if you want the sharpest 
possible picture. Mismatching generally 
produces a slight "ghosting" that ap- 
pears as a loss in sharpness. 

The 75 /300 -ohm matching trans- 
formers have an "F" connector on one 
end and short piece of 300 -ohm twin - 
lead on the other. (Warning: Some 
transformers made in the Orient have 
an oddball coax connector and screw 
terminals for the 300 -ohm output. 
Avoid them like the plague.) Install 
one matching transformer between the 
300 -ohm antenna downlead (inside the 
house, where it's protected) and one at 
each TV that doesn't have a 75 -ohm 
VHF tuner input. If you're trying to 
keep costs to an absolute minimum, 
use the matching transformer between 
the antenna downlead and the coax. 

If you move the TVs from room to 
room make life easy by using plug -in 
coax connections from the TVs. Termi- 
nate the leads from the splitter(s) 
with a Motorola -type socket installed 
on a plastic plate and box, as shown in 
the photographs. 

Shop Around First. The cost of parts 
for a TV distribution system can vary 
by as much as 40 %. Shop around be- 
fore you purchase any electronic com- 
ponents. We have seen the same hybrid 
splitter selling for $4.95 and $9.95. We 
have also purchased 100 feet of white 
RG -59/U for $10 and 100 -feet for 
$14.95. Similarly, a blank plastic "TV 
outlet cover" which we drilled for the 
Motorola socket cost us $1.98. We 
then purchased a sturdier "electric out- 
let" plastic cover for 69¢ in an electri- 
cal supply house. 

Final Checkout. First, make certain 
you can make a VCR recording from 
the antenna system. If not, you have a 
wrong connection to the splitter or 
switch. Then, feed the tape playback 
through your system and check that 
the rooms which should have the tape 
have it, and that the rooms with an- 
tenna feed actually have a signal from 
the antenna. If not, doublecheck the 
switch connections, if you have used a 
switch in the system. 

When the switching is working as 
you intended, check the picture quality. 
It should be razor sharp. If not, or if 
some outlets are sharp while others are 
not quite as sharp, try terminating un- 
used splitter outputs. Make certain 
you're using 75 /300 -ohm matching 
transformers where required. 

If you thought things out well before 
you started, you should have a system 
that handles most, if not all, of your 
family's TV viewing needs. 

Heath PT -1500 
(Continued from page 76) 

into the timer. When asembly is corn - 
pleted, the user moves a wire from a 
NORM (normal) push -in terminal to 
an adjacent TEST terminal. When the 
line cord is plugged in, all segments 
(seven) in a given display will light 
individually, then all segments will 
light at once, and the process will 
repeat on the next display, and so on 
until all five LED displays are tested. 
After the LEDs are checked out, the 
user tests the remainder of the system 
by observing the "response" indicated 
when each key (switch) is touched. 
For example, touching the EN- 
LARGER switch will produce a digital 
display of "E 18," while touching 
keypad numeral nine results in an "E 
09," etc. The instruction manual shows 
the desired response for each key. 

When everything checks out, the user 
simply restores the wire to the NORM 

terminal and the timer is ready to go. 
Performance. The PT -1500 Dark- 

room Timer does exactly what Heath - 
kit claims it will do -no more, no less. 
It is certainly convenient for the serious 
photographer who processes his own 
films and /or makes his own color 
prints. As a straight enlarging timer, 
it's a bit too complicated as you don't 
need that much computer capacity just 
to time an exposure of ten seconds. 

We had no complaints with its op- 
eration, which proved consistently de- 
pendable. One characteristic, which 
proved valuable in actual use, is a 10- 
second warning beep and then end -of- 
timing -cycle beeps when the END key 
is on. The 10- seconds gives you suf- 
ficient warning so you are not suddenly 
surprised to find a cycle has ended. 

All in all, the PT -1500 is a decided 
asset to any serious photo hobbyist's 
darkroom. The PT -1500 retails for 
$119.95 in kit form. For more informa- 
tion, contact The Heath Company, 
Benton Harbor, MI 49022, or circle 
59 on the reader service coupon. 

Yaesu FT -207R 
(Continued from page 42) 

comes from the switchable transmitter 
RF output. Our unit has the option of 
3 -watt or 200 -mW outputs. A lot of 
repeaters can be worked with the lower 
output -we accessed one repeater on a 
mountain top seventy miles away with 
the 200 -mW output, and our signal was 
only slightly noisier than with the full 
3 -watts output. Yaesu tells us that later 
models will have a switchable 3 -watt/ 
1 -watt output. 

Another Yaesu feature that aids in 
hedging against the battery drain is the 
removable battery pack. It's possible to 
purchase two, three, or even more bat- 
tery packs, keeping several charged and 
ready to just pop into the FT -207R if 
the pack in use becomes exhausted. 
Along this line, Yaesu has a unique 
quick charger, the NC -2, available for 
the FT -207R. The NC -2 rapid- charges 
the battery pack through the pulse 
charging technique. Monitoring the tern - 
perature as well as the voltage of the 
battery, the NC -2 pulses large amounts 
of current into the battery for short 
durations of time until it reaches full 
charge in a few hours. 

Add -Ons. Another accessory of par- 
ticular note is the synthesized sub - 
audible tone generator. This unit gener- 
ates thirty -two tones as programmed 
from a switch mounted on the back of 
the rig. It is of special use for two meter 
enthusiasts who operate on more than 
one of the "closed" repeaters that re- 
quire a particular sub -audible tone for 
access. Yaesu also offers a remote 
speaker mike, which allows the user to 
clip the rig to the belt. 

Our lab people had one further sug- 
gestion that they felt would make a 
superb HT even better. If you really 
want a jolt, try replacing the standard 
"rubber- ducky" flexible helical antenna 
with the optional, telescoping 1/4-wave 
whip antenna. The 1/4-wave whip pro- 
vides a 6 dB gain in effective radiated 
power over the helical antenna. With 
3.3 -watts of output and a 1/4 -wave whip, 
the little FT -207R will run rings around 
virtually anything that you'll ever see. 

Conclusion. We've had a great deal of 
fun with this rig, and can tell you that our 
ham radio staff and lab people felt like 
they lost a friend when it was time to send 
the rig back to Yaesu. We recommend it 
without reservation. The Yaesu FT -207R 
lists for $399.00. Yaesu's address is 
P.O. Box 498, 685 Walthall Way, Para- 
mount, CA 90723. For more informa- 
tion, circle number 89 on the reader 
service card. 
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Coax 
(Continued from page 78) 

choice of coax is critical to acceptable 
performance. UHF coaxial cable usu- 
ally has foam dielectric, extra shielding 
(often a double layer), or may even 
be helium filled in the most critical 
military and commercial applications. 

One type of coaxial cable frequently 
available on the commercial market is 
RG -6U. It is popularly used in the 
cable TV industry, and occasionally 
spool ends may be obtained from in- 
stallers at low cost. 

Although RG -6U has a nominal im- 
pedance of 75 ohms, it is applicable 
virtually everywhere that You would 
normally use 50 -ohm line. Its excellent 
electrical characteristics more than 
make up for slight impedance mis- 
match. Advantages include low loss 
well into VHF, and double shielding 
for excellent noise immunity and low 
radiation properties. 

The major disadvantage of RG -6U is 
its unconventional diameter, making it 
difficult to mate to common connectors. 
For this reason, the proper F connec- 
ors are recommended. However, by 
shaving a slight amount of vinyl off the 
end to be connected, the RG -6U can 
then be slipped into any standard con- 
nector which will accomodate regular 
size RG -59U cable. 

Making Connections. Even after the 
choice of cable has been made, the 
prospective user is often confused by 
the array of connectors available. Ob- 
viously, the choice is easier once a 
decision is made as to what equipment 
will be connected to the line. For CB 
and amateur HF and VHF applica- 

tions, the standard "UHF" PL -259 
(military nomenclature) male con- 
nector will mate with the SO -239 
female connectors found on most of 
that equipment. Although the PL -259 
and SO -239 are traditionally called 
"UHF" connectors, other connectors 
are recommended for applications 
above 300 MHz. 

The military uses type N assemblies 
for UHF. These are rarely found in 
commercial equipment, and never 
found in consumer radios. BNC con- 
nectors are quite plentiful, and popu- 
larly used in commerial test equipment. 
They perform well for UHF. 

The type F fitting found on closed 
circuit TV sets and TV coaxial systems 
is also an excellent choice for these 
higher frequencies. It is inexpensive, 
easy to install, and a reliable performer 
through at least 1000 MHz. 

Years ago, the automotive industry 
standardized on the venerable Motorola 
antenna connector. It works fine at the 
lower frequencies, but performance of 
the flimsy plug is questionable at VHF 
and UHF. Nevertheless, scanning ra- 
dios have perpetuated the use of these 
little devices, and they must be used to 
connect antennas to scanners. 

Coax Conclusions. Once the aura of 
mystery surrounding antenna cable is 
removed, system planning is very 
straightforward. Use economical coax- 
ial cable up to 30 MHz, and low -loss 
foam above that. Use standard PL -259 
connectors up to 300 MHz, type F or 
BNC at higher frequencies. And 50 or 
75 -ohm coax may be used interchange- 
ably in virtually all installations with 
no practical difference. 

Now, take a look at your antenna 
installation and see what improvements 
you can make! 

Oil Pressure 
(Continued from page 61) 

engine block where the factory switch 
was installed. The two remaining arms 
of the tee are used to atach the fac- 
tory warning light switch on one end 
and the GM sending unit on the other. 
On foreign cars using the metric stand- 
ards, it may be necessary to use an 
adaptor for the lA -inch extender pipe, 
or to secure a blank brass pipe and 
have a machine shop thread an ex- 
tender pipe to that car's metric specs. 
Stop the oil leaks before they occur by 
using a pipe cement or plumber's teflon 
tape when assembling the fittings. Ex- 
ercise caution when tightening this fra- 
gile piping, especially when tightening 
it in the motor block. It is frustrating 
work to remove a sheared piece from 
the motor block hole. 

Conclusion. There you have it, a rela- 
tively easy (as promised) method of 
keeping watch on one of your car's 
most important systems. Combined with 
the digital voltmeter and temperature 
gauge, and those gauges coming up in 
later issues, this represents one of the 
mostimportant weApons you can have 
in your arsenal in the fight against the 
ever -rising costs of automotive mainte- 
nance and repair. In addition, you will 
possess a set of instruments of far 
greater accuracy than those analog de- 
vices commonly available for aftermar- 
ket installation. This is one instance in 
which you could not possibly buy any- 
thing better than what you can put to- 
gether on your workbench in a few 
hours' time. Good luck, and, as the 
tiger used to say, "Happy Motoring!" 

Intelli -Phone 
(Continued from page 70) 

Help. That's all there is to it. 
You'll also have to set the internal 

clock, and the alarm times if you want 
to use it. The elapsed time feature be- 
gins to count as soon as a call is con- 
nected. You can use it to tell how long 
a call is running by pressing the Timer 
button. 

Other Goodies. The Intelli -Phone has 
lots of other features. There's on -hook 
dialing, which allows you to listen to 
the number you've called on the in- 
ternal amplifier and speaker to see if it 
is answered without picking up the re- 
ceiver. There's a Hold button, which 
does just that, and reads out "hold" on 

the display when it's employed. A ring 
silencer turns the electronic ringer off; 
a "busy dial" feature will command the 
computer to re -dial a number that's 
busy -or doesn't answer -automatically 
once a minute for up to ten minutes. 
There's a way to use the memory for 
scratch pad storage, and to dial the 
last number called by simply pressing 
the " *" button. 

All the while, the flourescent display 
reads out the nature of the command 
which has been entered, and the num- 
bers dialed. The Intelli -Phone is a lot of 
fun to use, is practical, and worked 
like a charm. We liked it a lot. The 
address of Universal Security Instru- 
ments, Inc., is 10324 South Dolfield 
Road, Owing Mills, Maryland 21117. 
Circle reader service number 80 for 
more information. 
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Fastouch 
(Continued from page 49) 

before the "-i-" and " -" LEDs stop 
blinking. If he does, his scoring LED 
will blink, indicating a "foul" and he 
should be penalized one point. No fur- 
ther scoring should be allowed for that 
round (i.e., when the " +" and "- 

LEDs stop blinking). It is advisable to 
use pencil and paper or some other 
apparatus for scoring since, as the game 
progresses, scores will be constantly 
changing. FasTouch will not guarantee 
that you'll be the hit of the party, only 
that your parties will be a bit more 
lively when it's out on the coffee table. 

If you have enjoyed building and 
playing FasTouch, why not drop us a 
line and tell us. 

SS 

LED 5 

FROM PC 

FROM PC 

FROM PC 

FROM 

S6 
LED6 PC LED2 

FROM 
V- ON 
PC 

FROM V+ 
ON PC 

FROM PC 

LEDI 
LED 3 

FROM PC 

FROM PC 

S4 

FROM 

LED 4 PC 

FROM PC 

52 
FROM S2 

ON PC 

FROM PC 

e 

FROM PC 
53 -S6 

COMMON 

Outline of the PC 
board to panel con- 
nections of FasTouch. 
It's simple, so just fol- 
low this diagram, and 
go ahead! Lots of luck. 

TRS -80 TV Adapter 
(Continued from page 74) 

lower values for the emitter resistor of 
the RF oscillator until you observe 
quieting of noise in the TV raster. This 
will depend on the setting of R7 and 
actual current in diode Dm. At some 
middle setting of R7, the raster should 
be free of noise. 

Connect the TRS -80 to the adapter 
and type in a graphics program placing 
a few horizontal lines or the crosshatch 
pattern on the screen. You may be able 
to tune in a stable display on two ad- 
jacent channels depending on the TV 
and setting of the RF oscillator. Select 
the best, touching up the oscillator coil 
for best reception. Adjust TV fine tun- 
ing until you observe a somewhat stable 
interference pattern in the background 
reminiscent of the sound bar effect, and 
back off for a clean display. Adjust R7, 
TV brightness, and contrast for best 
display of graphics or text. 

TV Monitor Usage. The use of an un- 
modified TV and an RF modulator as a 
computer monitor is of interest to many 
computer hobbyists. The bandpass of 
TV IF and video amplifiers is about 3 
to 4.5 mHz depending on model and 
screen size. The bandpass of video am- 

plifiers in a computer monitor is much 
wider, with some extending to 10 mHz 
and beyond with high resolution moni- 
tors. Containing the finest of display 
detail, an alphanumeric character is 
made up of dots. The dot is formed on 
the screen by a very narrow video pulse 
containing significant odd harmonics 
extending beyond 4.5 mHz. Within the 
restricted bandpass of the TV, higher 
harmonics are lost or phase- shifted. 
This distorts and attenuates the video 
pulse resulting in an oval dot and loss 
of sharpness. 

Conclusion. While this adapter pro- 
vides a measure of compensation for 
limited TV bandpass, the results you 
will obtain depend on the number of 
characters per line, the TV itself, and 
care in adjustments. At sixty -four char- 
acters per line, side -by -side M's, N's, 
and other characters with vertical sides 
touch adjacent characters or are barely 
separated. Even so, this occurs at ran- 
dom places in a program list and the 
overall legibility is judged as fair to 
good, considering the task imposed on 
the TV. Tests at thirty -two characters 
per line were not possible with Level I 
BASIC, but the expected results should 
be excellent. With graphic displays, 
horizontal lines tend to be brighter than 
vertical lines, but it is possible to adjust 
the controls for a uniform display. 

Antique Radio 
(Continued frani page 72) 

IN 46065, has a few spools of wire they 
will sell by the foot, and Alan Douglass, 
Box 225, Pocasset, MA used to sell re- 
sistance wire. 

If you cannot get resistance wire, the 
next best thing is to buy a cone -shaped 
heating element at your hardware or 
electrical supply store, or a coiled wire 
clothes dryer heating element. When 
unused, the resistance wire is quite easy 
to unwind and straighten out. After it 
is heated up once, the wire oxidizes and 
becomes brittle. You can use it to re- 
wind power rheostats. 

Gold Mines. One source of antique 
scientific apparatus often overlooked 
are laboratories in high schools and 
colleges. I know one collector who is 
an instructor at a midwestern univer- 
sity. Quite by accident, he found that 
the university was cleaning out the 
Chemistry- Physics stockroom. He ob- 
taned permission to take home all the 
discarded equipment. He was able to 
find several car loads of very desirable 
collectibles. You too may be able to find 
such a horde of old equipment. 

Some items to be found in outmoded 
laboratories are books, electrical meters, 
X -ray tubes, vacuum tubes, glass cell 
batteries, small electric motors and gen- 
erators. Almost every time a new high 
school is built, the old laboratory equip- 
ment becomes surplus. 

The Bible. I often get letters from 
readers requesting that I recommend a 
book or books that will teach them all 
they should know about repairing old 
radios. Now this is very difficult to do, 
but if I were to name the one most 
outstanding book to buy, it would be 
Modern Radio Servicing, by Alfred A. 
Ghirardi. The book was originally pub- 
lished by Murray Hill Books in 1935. 
It went through many reprintings as 
well as revisions. You will have to look 
everywhere if you expect to find this 
book today. I know you can find them 
because in 10 years, I've found and 
sold five and still have my own copy. 

There are several places you can 
look. First, try flea markets, used book 
sales, libraries, high schools, ham fests, 
and antique stores. Many individuals 
may have this book, such as teachers, 
older Amateur radio operators, older 
radio repairmen, and radio collectors. 
However much time you spend will be 
well repaid if you can find a copy of 
this book. 

So long for now. I hope to see many 
collectors this summer as we travel to 
several antique radio collector meets. 
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Q LITERATURE 
LIBRARY 

403. PAIA Electronics gives you "Advanced Elec- 
tronics For The 'B0s and Beyond." Brochure fea- 
tures computerized music synthesizers. 

402. Technical Electronics has descriptions galore 
of all kinds of electrical gadgets- transistors, com- 
puter power supplies, and logic probes -in its 
latest (6 -80 B) mail order catalog. 

401. AP Products' "Faster and Easier Book" Is 
designed to eliminate any problems with bread- 
boarding, interconnection and testing devices. All - 
circuit evaluators with power are featured. 

400. Global Specialties provides new product 
info in its catalog of Testing and Design instru- 
ments. A Digital Capacitance Meter and Tri -Mode 
Comparator are just some of the featured projects. 

399. "Firestik" Antenna Company has introduced 
a new and informative product catalog on top - 
loaded, helically wire -wound antennas and mounts. 

398. Hamtronics, Inc. has announced a new model 
R110 VHF AM Receiver Kit which employs an AM 
detector and a dual -loop age system. A complete 
catalog is yours for the asking! 

397. Instant Software, Inc. is offering a special 
holiday catalog for all kinds of year 'round soft- 
ware package gift -giving, as well as their regular 
microcomputer catalog. 

396. Creative Computing's first software catalog 
of various education and recreation simulation pro- 
grams as well as sophisticated technical applica- 
tion packages is available now. 

395. OK Machine and Tool explains the technology 
of wire -wrapping, complete with illustrations, in 
its catalog of industrial and hobby products. The 
60 -page book (80 -36N) is available now. 

394. KEF Electronics Ltd. is offering two speaker 
systems in kit form at a significant cost -savings. 
The Model 104aB and the Cantata can be easily 
assembled and may be auditioned before pur- 
chasing. 

389. You can't buy a bargain unless you know 
about it! Fair Radio Sales' latest electronics sur- 
plus catalog is packed with government and com- 
mercial buys. 

388. SWLs need Gilfer's Shortwave Mail Order Cata- 
log for economy one -stop armchair shopping. From 
top -notch rigs to reporting pads, Gilter supplies 
all your hobby needs. 

327. Avantl's new brochure compares the quality 
difference between an Avanti Racer 27 base loaded 
mobile antenna and a typical imported base loaded 
antenna. 

362. A new catalog crunched full of military, com- 
mercial and industrial surp'us electronics for every 
hobbyist is offered by B &F Industries. 44 pages of 
bargains you've got to see! 

384. B &K- Precision has issued BK -10, a condensed 
catalcg describing their oscilloscopes, semi -con- 
ductor testers as well as test instruments for CB, 
radio and TV repair. 

310. Compumart Corp., formerly NCE, has been 
selling computers by mail since '71, and is offer- 
ing a 10 -day return policy on many items featured 
in their latest catalog. 

322. Radio Shack's latest full color catalog, "The 
Expanding World of TRS -80," is out now, packed 
with up to the date information on this microcom- 
puter. Specifications for the new Model II as well 
as the Model I are included. 

386. If you're looking for books on computers, cal- 
culators, and games, then get BITS, Inc. catalog. It 
includes novel items. 

335. The latest edition of the TAB BOOKS catalog 
describes over 450 books on CB, electronics, broad- 
casting, do- it- yourself, hobby, radio, TV, hi -ti, and 
CB and TV servicing. 

338. "Break Break," a booklet which came into 
existence at the request of hundreds of CBers, con- 
tains real life stories of incidents taking place on 
America's highways and byways. Compiled by the 
Shakespeare Company, it is available on a first 
come, first serve basis. 

345. For CBers from Hy -Gain Electronics Corp. there 
is a 50 -page, 4 -color catalog (base, mobile and 
marine transceivers, antennas, and accessories). 

393. A brand new 60 -page catalog listing Simpson 
Electric Company's complete line of stock analog 
and digital panel meters, meter relays, controllers 
and test instruments has Just come out. 

373. 48 -page "Electronic Things and Ideas Book" 
from ETCO has the gadgets and goodies not found 
in stores and elsewhere. 

382. Buys by the dozens in Long's Electronics super 
"Ham Radio Buyer's Guide." Good reading if 
you're in the market for a complete station or spare 
fuses. 

383. If you're a radio communicator, either ham, 
SWL, scanner buff or CBer, you'll want a copy of 
Harrison Radio's "Communications Catalog 1979." 
Just what the shack book shelf needs. 

380. If your projects call for transistors and FETS, 
linear and digital ICs, or special solid -state parts, 
then look into Adva Electronics' mini- catalog for 
rock bottom prices. 

301. Get into the swing of microcomputer and 
microprocessor technology with CREI's new Pro- 
gram 680. New 56 page catalog describes all pro- 
grams of electronics advancement. 

306. Antenna Specialists has a new 32 -page CB and 
monitor antenna catalog, a new amateur antenna 
catalog, and a complete accessory catalog. 

377. John J. Meshna, Jr., Inc. has a super -saver 
catalog out (SP -16) featuring walky talkies, police 
radar detectors, vacuum pump compressors and 
other fascinating products to choose from. 

330. There are nearly 400 electronics kits in Heath's 
new catalog. Virtually every do -it- yourself interest 
is included -TV, radios, stereo and 4- channel, hi -ti, 
hobby computers, etc. 
392. The opening of the new Software of the Month 
Club has been announced by Creative Discount Solt - 
ware, which is giving out membership enrollment 
applications now. The Club plans to have separate 
branches tor users of the Apple II, TRS -80, Ohio 
Scientific, Exity, Pet and CP /M based systems. 

390. Whitehouse & Co., your "hard to find parts 
specialist," offers over a dozen parts and kits in 
their latest catalogue, featuring an entire section 
on gunnplexers for Amaeur Radio buffs. 

313. Get all the facts on Progressive Edu -Kits Home 
Radio Course. Build 20 radios and electronic cir- 
cuits; parts, tools, and instructions Included. 

320. Edmund Scientific's catalog contains over 4500 
products that embrace many sciences and fields. 
328. If you are into audio, ham radio, project build- 
ing, telephones, CB or any electronics hobby you'll 
want McGee's latest catalog of parts and gadgets. 
333. Get the new free catalog from Howard W. 
Sams. It describes 100's of books for hobbyists 
and technicians -books on projects, basic elec- 
tronics and related subjects. 
354. A government FCC License can help you 
qualify for a career in electronics. Send for Infor- 
mation from Cleveland Institute of Electronics. 
355. New for CBers from Anixter -Mark is a colorful 
4 -page brochure detailing their line of base station 
and mobile antennas, including 6 models of the 
famous Mark Heliwhip. 
391. A new software products catalog for the Apple 
Il Computer has just been issued by Charles Mann 
& Associates. The booklet contains business ac- 
counting, accounts receivable, inventory, BASIC 
teaching and other special purpose business appli- 
cations. 
359. Electronics Book Club has literature on how to 
get up to 3 electronics books (retailing at $58.70) 
for only 99 cents each ... plus a sample Club News 
package. 
311. Midland Communications' line of base, mobile 
and hand -held CB equipment, marine transceivers, 
scanning monitors, plus a sampling of accessories 
are covered In a colorful 18 -page brochure. 
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i MARKET ................. umul .. mmo 
ELEMENTARY ELECTRONICS -is published Bi- monthly. The rate per word for CLASSIFIED ADVERTISEMENTS is $1.50 

payable in advance -minimum ad $22.50. Capitalized words 400 per word additional. 

ADDITIONAL INCOME 

MECHANICALLY INCLINED INDIVIDUALS. As- 
semble electronic devices in your home. Knowledge 
or experience not nebessary. Get started in spare 
time. Above average profits. $300- $600 /wk. possible. 
Sales handled by others. No investment -Write for 
free details. ELECTRONIC DEVELOPMENT LAB, 
Box 1560EE. Pinellas Park, FL 33565. 

BECOME COMMISSION MAILER. How? Write: 
Grahams, DPBX 99371, Tacoma, WA 93499. 

ALTERNATE AUTO FUEL SYSTEM 

PROPANE CONVERSION -Cars -Trucks. The most 
practical alternative to gasoline. No engine modifica- 
tions. Either fuel- Propane or Gasoline- Changes over 
instantly! Versatile -uses refillable cylinders or per- 
manently mounted tank. GUARANTEED PROVEN - 
TESTED -This system WORKS! Build with hand 
tools in few days for around $100 -All parts loftily 
available -plumbing, hardware stores, etc. Satisfac- 
tion UNCONDITIONALLY GUARANTEED OR IM- 
MEDIATE REFUND without question. (We're mighty 
sure you'll be satisfied!) Complete -Easily understood 
plans, drawings, part list -RUSHED first class -$10- 
Fleming Engineering, Dept. COM -3, Remsen, NY 
13438. 

AUTO PARTS & ACCESSORIES 

SAVE $100 to $400 per year. More miles per dollar 
manual. MPG calculator included. Send $3.00, Pro - 
tech (din), Box 470372, Dallas, TX 75247. 

AVIATION 

ANTIGRAVITY PROPULSION DEVICE! Free Bro- 
chure. RDA, Box 873, Concord, NC 28025. 

BLUEPRINTS. PATTERNS & PLANS 

BUILD WORKING ROBOT with plans! You build 
moveable robot that you control. It walks, moves its 
alms, and more! Send only $4.00 to Ross Ramsay 
Robot Plans, P.O. Box 126, Westchester Square, 
Bonx, NY 10461. 

COMPUTER PLANS! Minimum Systems with Z80, 
8080, 6502 & 1802 Processors. $3.00 (,r , specify which 
CPU. Micro -Hal, 3923 Mesa St., Torrance, CA 91505. 

BOOKS & PERIODICALS 

OPPORTUNITIES UNLIMITED. FREE BOOK 
CATALOGS. J. D. Henderson, Box 358 -B R -1, En- 
terprise, AL 36330. 

UNCROWDED CAMPING near the NATIONAL 
PARKS. Complete guide to Scenic Hideaway camp- 
sites. No more Summer crowds. $3.99. Meyer, 2212 
Burling, Chicago, IL 60614. 

BUSINESS OPPORTUNITIES 

MILLIONS In Mail! Free Secrets. Transworld -3, 
Box 6226, Toledo, OH 43614. 

NEW LUXURY CAR WITHOUT COST! Free Re- 
port. Codex -CC. Box 6073. Toledo, OH 43614. (419) 
865 -5657. 

BUMPER STICKER PRINTING DEVICE. Cheap. 
Simple, Portable. Free Details. Bumper. FOB 22791 
(JT), Tampa, FL 33622 

CABLE FM BROADCAST STATION. Investment/ 
experience unnecessary. Home operation possible. 
Excellent income reported! Free details. CAFM, Box 
130 -GE7, Paradise, CA 95969. 

BUSINESS OPPORTUNITIES- Cont'd 

STEREO REPRESENTATIVES NEEDED!!! Lowest 
Possible Prices!!! Over 100 Brands!!! Krasco -Rep, EE, 
998 Orange Ave., West Haven, CT 06516. 

$600. Weekly. Home mailing program. Goodworld. 
Box 26233 -JIC Tamarac, FL 33320. 

$534.00 WEEKLY working three hours daily at 
home. $C56.00 weekly working two hours daily. 
$178.00 weekly working one hour. Start immediately. 
Paid daily (advance) -$106.80, $71.20 or $35.60. 
WRITTEN EARNINGS GUARANTEE. FREE Bulle- 
tin /Application. FAS, Postal Unit 13703 -G, San 
Antonio, TX 78213. 

$2000.00 Monthly mailing commission circulars. Ex- 
perience unnecessary. Free details. American, 1108 
Colonial, Inkster. MI 48141. 

$480.00 WEEKLY! "Guaranteed Home Mailing Pro- 
gram." Freedom, Box 30224 -DP, Denver, CO 80230. 

$356.00 Guaranteed weekly. Work 2 hours daily at 
home. Free brochure. Media Services, P.O. Box 5824 
(CA39), Winston -Salem, NC 27103. 

$500 Weekly Cash Advance Possible! Exciting, 
Easy Mailing Service. Free Details. Dept. C, Box 
2505, Wichita Falls, Texas 76307. 

$503 CASH advance available. Stuff 1000 envelopes. 
Information. Dept. Hl, Box 7550, The Woodlands, 
Texas 77380. 

BUY IT WHOLESALE 

400,000 BARGAINS Below Wholesale! Many Free! 
Liquidations . Closeouts . Job Lots 
Single Samples. Free Details Worldwide Bargain - 
hunters, Box 730 -IO, Holland, MI 49423. 

FREE catalog jewelry, wigs, records leather goods. 
Closeout prices. Cash Sales Co., 203 E. Congress, 
Tucson, AZ 85701. 

CB RADIO 

BOOST POWER! ADD CHANNELS! 100 watt solid - 
state booster, high gain beam antenna, 200% modu- 
lation booster. Plans $4.00 each, $10 /all. FREE 
CATALOG -kits, plans, do- it- yourself repairs /modifi- 
cations. PANAXIS, Box 130 -GE7, Paradise CA 95969. 

CB SPECIALTIES! PLL EXPANDERS. repair/ 
modification books, plans, kits, range- boosters. Cata- 
log $1. CB CITY, Box 1030EE, Woodland Hills CA 
91365. 

DETECTIVES 

ELECTRONIC SURVEILLANCE, LOCK TECH- 
NOLOGY, other unusual books & manuals. Free 
brochures, write: MENTOR, Dept. DP, 135 -53 No. 
Blvd., Flushing, NY 11354. 

DO IT YOURSELF 

REPAIR TV'S, ANYONE CAN. Easy. Guaranteed. 
FREE REPORT! Flea Market /Wholesale Success. Free Details. Publication. Box 517X, Brea, CA 9262, 

TMS7, 600 Welch, Flint, MI 48503. 
MAKE your own outstanding home brew. Corn - 

$1000.00 monthly! Home mailing program! Kash- plete instructions $2.00. Muller 1108 Verona, Kiasim- 
king, Box 485, Randolph, MA 02368. mce, FL 32741. 

MAILORDER $1,000.00 POSSIBLE monthly selling 
Information. FREE DETAILS: AR Enterprises, Box 
92 -AE, Bronx, NY 10465. 

CIRCULAR MAILERS needed. Work from home. 
Earn hundreds $$$ weekly. No experience needed. 
Department 04 -02 box 1060, Orangepark, FL 32073. 

LEATHER HANDCRAFT BUSINESS. Send $3.00 
for beautiful personalized Key Holder and complete 
information on starting YOUR OWN BUSINESS. In- 
novations, 1606 Harrison Pike, Cleveland, TN 37311. 

FREE BOOK "2042 Unique Proven Enterprises." 
Fabulous "unknowns," second inflation income. Hay - 
lings.E12, Carlsbad, CA 92008. 

$500.0D WEEKLY MAILING CIRCULARS! New 
Guaranteed Program! Free Proof: Sunrise, Box 
2096 -DA, Niagara Falls, NY 14301. 

FRANCHISES, over 800 companies, complete list 
including Financial Assistance. $1.50 Refundable. 
Franchise Research Corp., Box 15286 -EE, Chata- 
nooga, TN 37415. 

$480 Weekly Possible. Amazing New Mailing Pro- 
gram. Details. Rasmussen DP70, 1747N, 450E. Ogden, 
UT 84404. 

$1200.00 MONTHLY ASSEMBLING PUZZLES at 
heme!!! Start now. No experience required. Valuable 
flee information. Send Self- addressed stamped en- 
velope. Careers, Box 225 -WCBD, Concord, CA 94522. 

EARN EXTRA MONEY. No experience. Work at 
home. FREE details. Send stamped self addressed 
envelope. MVOND, 164B Summer St., New Canaan, 
CT 06840. 

GET Scrap Gold $10.00 ounce -Sell $281.75!! Free HOMEWORKERS! Guaranteed Income. Everything 
Information: Britt. 123 -D Scott, Florence, SC 29501. supplied. Rush stamped addressed envelope. Molinder 

Enterprises, 4406 29th Street, Mt. Rainier, MD 20822. 
MAILORDER opportunity! Start profitable home 

business without experience or capital. Write for 
free book and details. No obligation. Gll Turk. 
Dept. 604, Montvale, NJ 07645. 

STAY HOME! EARN BIG MONEY addressing en- 
velopes. Genuine offer 10e. Lindco, 3636 -DA, Peter- 
son, Chicago 60659. 

$58.90 DAILY PAY. $353.88 WEEKLY. HOME- 
WORK. IMMEDIATE INCOME. EARNINGS GUAR- 
ANTEE CERTIFICATE. FREE REPORT /APPLICA- 
TION. AAHIP, UNIT 29309 -H, MEDCENSTA, TX 
78229. 

$625 Weekly! Home mailing program. Free postage, 
supplies, $20 bonus! V -J, 323 Franklin, 804/H -98, 
Chicago, IL 60606. 

OWN Dating Service. Free Details: Selected, Box 
157, Holland, OH 43528. 

$1400.00 MONTHLY CLIPPING NEWSPAPERS at 
home!!! Start now. No experience required. Valu- 
able free information. Send self -addressed stamped 
envelope. Horizon, Box 1685 -WCBD, Las Vegas, NV 
89101. 

EDUCATION & INSTRUCTION 

USED Courses! Books! Lists 25Q SMITH'S, 124 
Marlborough, Salem, MA 01970. 

BECOME ENGINEER, DJ. Start your own radio 
station, receive FCC license, equipment, records. 
Free details. "Broadcasting," Box 130 -GE7, Para- 
dise, CA 95969. 

PASS FCC LICENSE -over 1200 questions, answers, 
discussions, illustrations. 3rd, 2nd, 1st, phone, radar. 
br oadcast, endorsements. $14.95. SPECIFIC SKILLS 
INTERNATIONALE Inc., P.O. Box 1233, Cocoa, FL 
32922. Mastercharge /VISA. 

FREE microcomputer book catalog. SCELSI Publi- 
cations, 20 -E Hurlbut Street, Elmwood, CT 06110. 

ELECTRICAL EQUIPMENT & SUPPLIES 

IMPOSSIBLE say Engineers. you can Record One 
Cassette or Hi -Fi to Another. Finger Size. Inline. 
Matches almost Anything. Guaranteed. Sample $6.95. Instructions to make, $4.95. Sell for $12.95. Free 
Booklet. Electrolab, 316 Holly, Nampa, ID 83651. 

EMPLOYMENT INFORMATION 

JOURNEYMAN CREDENTIALS GRANTED! LEGI- 
TIMATE. Write: National Craftsman Union, 210 
Fifth Avenue, Suite 1102, New York, NY 10010. 

FORMULAS & TRADE SECRETS 

MAKE ALCOHOL FUEL LEGALLY!! Solar/con- 
ventional still plans and formulae. Details about 
Federal Permits. Only $10.00. RDA, Box 873, Con- 
cord, NC 28025. 

GOVERMENT SURPLUS 

GLASS INSULATOR on galvanized lag screw. One 
to ten forty cents each. P. P. Priestly, 7603 South 
115, Seattle, WA 98178. 

JEEPS -$19.30!-CARS-$13.50!-650,000 ITEM! - 
GOVERNMENT SURPLUS -MOST COMPREHENSIVE 
DIRECTORY AVAILABLE TELLS HOW, WHERE TO 
BUY -YOUR AREA -$2- MONEYBACK GUARANTEE 
-"GOVERNMENT INFORMATION SERVICES," DE- 
PARTMENT E -7, BOX 99249, SAN FRANCISCO, 
CALIFORNIA 94109. 

For Greater Classified ...Savings ... Results ... and Profits ... 
Place your ad in one of our SPECIAL COMBINATIONS: Combo #1, Combo #2 or Combo #3. Each 
combination is designed to give your ad the largest audience available, for further information write to 
R. S. Wayner, Classified Advertising Director, Davis Publications, Inc. 380 Lexington Ave., N.Y., N.Y. 10017. 
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To be included in the next issue, please send order and remittance to R. S. Wayner 
ELEMENTARY ELECTRONICS, 380 Lexington Ave., New York, N.Y. 10017 

HOBBIES & COLLECTIONS 

AMAZINGLY PROFITABLE, REWARDING 
HOBBY! How to locate and dig antique bottles and 
collectables (Many worth hundreds). Secrets of ten 
years experience. Get your copy now. Send $3. G. 
Schacht, Box 178, Plymouth, MI 48170. 

HYPNOTISM 

FREE Fascinating Hypnosis Information! Startling I 

DLMH, Box 487, Anaheim. California 92805. 

INVENTIONS WANTED 

INVENTIONS, patents, wanted cash, royalty. Auto. 
electro- mechanical, mechanical devices, Housewares, 
etc. We develop, finance, manufacture and market 
from an idea to perfected product. Free evaluation 
and brochure. Request Kit DP, Pixonic Corporation, 
22 Walter Street, Peal Hoer, NY 10965. 

IDEAS, inventions, new products needed by in- 
novative manufacturers. Marketing assistance avail- 
able to individuals, tinkerers, universities, compa- 
nies with feasible concepts. Write for Kit -ES, IMI, 
701 Smithfield, Pittsburgh, PA 15222. 

LOANS BY MAIL 

BORROW $25,000 interest -free! Repay anytime. 
Everyone eligible! Free report: Executive -N6, Box 
996, Dundee, FL 33838. 

CASH Loans and Outright Grants to individuals 
refused elsewhere. 98% Accepted. Confidential. Write: 
Associates, Box 98 -D, Brooklyn, NY 11235. 

BORROW $25,000 "OVERNIGHT." Any purpose. 
Keep indefinitely! Free Report! Success Research, 
Box 29263 -SR, Indianapolis, IN 48229. 

NEED MONEY? Interest free loans regardlesss of 
Credit. Free report. Credit Consultant, 3196 -D 
Kennedy Blvd., Jersey City, NJ 07206. 

MAGNETS 

MAGNETS. All types. Specials -20 disc, or 10 bar, 
or 2 stick, or 8 assorted magnets, $1.00. Magnets, 
Box 192 -E, Randallstown, MD 21133. 

MAIL -ORDER OPPORTUNITIES 

MONEYMAKING OPPORTUNITIES -Cont'd 
CASH ADVANCE $500 /Thousand envelopes stuffed 

available. No limit! Information: Reason 12 -01F, 
Box 1060, Orangepark, FL 32073. 

$300 WEEKLY SPARE TIME -Mailing Salesletters. 
Details: Delta, Dept. -D, Box 2902 -CRS, Rock Hill, 
SC 29730. 

Worth Its 

Weight In Gold 
MAKE YOUR CLASSIFIED AD PAY 

Get "How to Write A Classified Ad That Pulls." 
Includes Certificate worth $2.00 towards a classified 
ad in this publication. Send $1.50 (plus 25# postage) 
to R. S. Wagner, Davis Publications, Inc., Dept. CL, 
380 Lexington Avenue, New York. NY 10017. 

PLEASE Be sure to include your zip code when 
ordering merchandise from classified advertisements. 
You'll receive faster delivery. 

BEAT Inflation. $500 /thousand weekly stuffing en- 
velopes. Free supplies. Rios Enterprises, Box 3630A, 
Cranston, RI 02910. 

$60,000. Fast. Easy. Guaranteed! Free details. Base. 
Pease, Box 35, Florence, MT 59833. 

FREE REPORT! Make money giving things away. 
Associates, Box 144 -G, Galway, NY 12074. 

EARN $600 per week mailing circulars. Send $3.00 EARN Money Collecting Names! Write: Day, 104 -H Registration Fee to Milan's Enterprises, P.O. Box Third, Salem, MI 65560. 
264, Clayton, AL 36016. 

MEMORY IMPROVEMENT 

INSTANT MEMORY . . NEW WAY TO REMEM- 
BER. No memorization. Release your PHOTO- 
GRAPHIC memory. Stop forgetting! FREE infor- 
mation. Institute of Advanced Thinking, 845DP Via - 
Lapaz, Pacific Palisades, CA 90272. 

MISCELLANEOUS 

"PRINTED CIRCUIT boards from sketch or art- 
work. Kit projects. Free details. DANOCINTHS INC., 
Box 261, Westland, MI 48185." 

SAVE TO 90% WEEKLY on groceries!! Guaran- 
teed!! Information: Rush self addressed stamped 
envelope plus 255! Martens Ent., 1046 Greenwood Ct., 
Rm7DPG, Oshkosh, WI 54901. 

MEET sincere, beautiful people -like YOU. Very low 
fees. Call DATELINE toll -free: 800- 451 -3245. 

CUSTOM Blended Pipe Tobacco. Free catalog. 
Mohawk Pipe Tobacco Shoppe, Box 1313DP, Owens- 
boro, KY 42301. 

GREATEST Appetizer. Anchove -like. $5.95 pound 
and Booklet. Korra Appetizer, 11922 Rocky Knoll, 
Houston, TX 77077. 

MONEYMAKING OPPORTUNITIES 

STUFF -MAIL ENVELOPES!! $250.00 Profit per 
thousand possible! Offer -details Rush stamped ad- 
dressed envelope: Worldwide -A 460, X15940, Fort 
Lauderdale, FL 33318. 

DISTRIBUTORS NEEDED for great new product. 
Enterprises, 326 Harvey, Erle, PA 16511. 

$45,000 in Three Weeks! Guaranteed! Gene Sand- 
ers, 1316DC Lyric, Fort Worth, TX 76134. 

$500 CASH advance available. Stuff 1000 enve- 
lopes. Information. Dept. Y, Box 7550, The Wood- 
lands, Texas 77380. 

FREE! Nine moneymaking secrets. Dennis, Box 
12699 AO, New Brighton, MN 55112. 

$356.00 WEEKLY possible. WORK two hours daily 
at home. FREE brochure. JAROS, SUITE 804/J -53, 
323 FRANKLIN, CHICAGO, IL 60606. 

WHY AREN'T YOU RICH? Send for Help. MBF, 
Box 6125, Torrance, CA 90504. 

$2000.00 monthly possible stuffing envelopes! De- 
tails, Send stamped self -addressed envelope. Pro- 
grams, Box 1135D, Chatsworth, CA 91311. 

MAKE Money with your camera. Report tells how. 
Send $2.00. Smith Distributing, Box 153A (CI), 
Andover, NJ 07821. 

GOLD BOOM. Make Big Money. For complete de- 
tails, send $1.00 to: Gold Rush, 3060 South Atlan- 
tic Ave., Daytona Shores, FL 32018. 

$20,000 ANNUALLY GUARANTEED PLUS HOW 
TO GET 300% INTEREST FROM SAVINGS AC- 
COUNT PLUS FREE ADDITIONAL INFORMATION, 
WRITE: T & D ENTERPRISES, DEPT. 17, BOX 
796, TROY, AL 36081. 

SWEEPSTAKES -Contests Magazine. Sample 250. 
National -A, Box 73, Bear Creek, AL 35543. 

OLD GOLD WANTED 

BUYING Gold, Silver, Platinum, any form! In- 
formation write: American Metals, Box 30009, 
Charleston, SC 29407. 

PERSONAL 

NEW LUXURY CAR WITHOUT COST! Free Re- 
port. Codex -CC, Box 6073, Toledo, OH 43614. (419) 
885 -5657. 

BECOME ORDAINED MINISTER Legally. Creden- 
tials Free. Use title "Reverend." Write: Church of 
the God Within, Box 390611, Miami, Florida 33139. 

PRAYER Cloth. Love. health. finances. Donations 
appreciated. Rev. Robert, Box 377A, Mary Esther, 
FL 32569. 

FREE details about Canada's fantastic Tax -free 
Lotteries. Davis, #232-2025 West 42nd, Vancouver, 
Canada V6M 2B5. 
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PERSONAL -Cont'd 
HAVE CONFIDENTIAL CHICAGO MAILING AD- 

DRESS or branch office. Business, Personal; Since 
1944! Mall Center, 323(g) Franklin, Chicago 60606. 

SECRET Guide to Computers. Free catalog. 
SCELBI Publications, 20 -E Hurlbut Street, Elm- 
wood, CT 06110. 

PHOTOGRAPHY -PHOTO FINISHING 

SAVE HUNDREDS OF DOLLARS!!! Make your own 
S & M Densitometer. Send $3.00 for detailed drawings 
and instructions. A must for successful photography in 
your darkroom. Order direct: S $i M Instruments. 
Dept. EE7, 340 Lexington Ave., N.Y., NY 10017. 

PROFITABLE OCCUPATIONS 

PLASTERCRAFT!! I Profitable home business. 
Molds available. Details: Lynette, 6215N Mentor 
Park, Mentor, OH 94060. 

RADIO & TELEVISION 

TV TUBES 35e each. Send for Free 48 page color 
catalog. Cornell, 4217 -W University, San Diego, Cali- 
fornia 92105. 

TUBES Oldies, latest. Supplies, components, sche- 
matics. Catalog free. (Stamp appreciated). Steinmetz, 
7519 -EE Maplewood, Hammond, IN 46324. 

SAVE 50% build your own speaker system. Write 
McGee Radio Electronics, 1901 McGee Street, Kansas 
City, MO 64108. 

POLICE Scanners, Crystals, Antennas, Radar De- 
tectors, CB's. HPR, Box 19224, Denver, CO 80219. 

DIAGRAM Manuals, Radio -Television. useful 14 
volumes, regular $50.50, special $19.95. Supreme Pub- 
lications, Box 46, H.ghland Park, IL 60035. 

"CRYSTAL Experimenter's Handbook " -504; Kit 
catalog -50e. Laboratories, 1477 -G, Garden Grove, 
CA 92642. 

"TOP SECRET" Registry of U.S. Government 
Frequencies 25 to 470 MHz, Second Edlitonl 3,500+ 
Listings: FBI, FCC CIA, Treasury, Border, Customs, 
Secret Service, military, etc. $4.95 ppd. CRB Re- 
search, Box 56 -EE, Commack, NY 11725. 

UNUSUAL CB ITEMS! Plans, modifications, kits, 
books, repair information. Catalog $1 (refundable). 
CB CITY, Box 1030EE, Woodland Hills, CA 91365. 

AMATEUR Radio books. Free catalog. SCELSI 
Publications, 20 -E Hurlbut Street Elmwood, CT 06110. 

FREE CATALOG! "Hot," selective receivers, digi- 
tal frequency displays, antennas, advice. RADIO 
WEST, 3417 Purer Road, Escondido, CA 92025 (714) 
741 -2891. 

RECORDS, RECORDERS & SOUND EQUIPMENT 

FREE Promotional albums, concert tickets. stereos. 
etc. Information: Barry Publications, 477 82nd 
Street, Brooklyn, New York 11209. 

RUBBER STAMPS 

FREE! Illustrated Catalog. Hundreds of Stock 
Cuts, etc. Send 50@ postage. Applicable first order. 
KINGSBOROUGH -EE, 1571 W. 11th Street, Brook- 
lyn, NY 11204. 

SCIENCE & CHEMISTRY 

FIREWORKS! Spectacular novelties. Simplified 
manulacturers textbook. $5.00. Tropic, Box 95M, 
Palm Bay, FL 32905. 

CHEMICALS, apparatus, project books, wide se- 
lection. Catalog $1.00 send to: Pioneer Company, 
14a Hughey Street, Nashua, NH 03060. 

LASER HANDBOOK with burning, cutting, Ruby 
Reds, Co's, complete plans, books and parts. Send 
$4.00 to: Famco Dept. EE, Box 1902, Rochester, NH 
03867. 

SONGWRITERS 

SONGWRITERS: Exciting offer! Poems, songa 
needed. Free evaluation. Creative Music Productions, 
Box 1943 -A5, Houston, Texas 77001. 

SONGWRITERS WANTED. Poems set to music - 
recorded. Pageant Records, Box 7416 -DA, Sarasota, 
FL 33578. 

WATCHES, WATCHMAKING & REPAIRING 

WATCH and clock repairing books, tools. materials, 
Free Catalog. North American, Box 77, EE67, Fox 
River Grove, IL 60021. 
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INPUT/OUTPUT 

Got a question or a problem with a project -ask 
Hank! Please remember that Hank's column is 
limited to answering specific electronic project 
questions that you send to him. Personal replies 
cannot be made. Sorry, he isn't offering a circuit 
design service. Write to: 

Hank Scott 
ELEMENTARY ELECTRONICS 

380 Lexington Avenue 
New York, NY 10017 

Fudge It 
I have an old Fada portable radio, 

model P38, that needs a double- section 
battery rated at 1.5 VDC and 67.5 VDC. 
Do they still make it? 

-R.R., Bangor, PA 

I'd say yes, but I've looked for one and 
can't find it. It is not economically feasible 
to stock batteries of this type because the 
demand is low. I suggest you use separate 
sections: a D -cell for the 1.5 VDC supply, 
and a standard 67.5 VDC battery for the 
"B" supply. 

Our Thanks 
Reader Raymond Fisher generously do- 

nated some of his AM broadcast reception 
reports and literature from 1922. Some of 
the old calls responding were: NOF -Ana- 
costia, D.C.; PWX- Havana, Cuba; WHB- 
Kansas City, MO; WHAS -Louisville, KY; 
3XW and 3Z0 ( ?)- Parkeburg, PA; and 
KHJ -Los Angeles, CA. Also received was 
a copy of the "Crosley Radio Weekly and 
WLW Programs" for the week of February 
19, 1923. These mementos of radio's his- 
tory were forwarded to Jim Fred, our 
Antique Radio Editor, who will find a suit- 
able home for them. We commend Ray- 
mond Fisher's generous gift with the reali- 
zation that it must hurt him some to part 
with these mementos of radio's past. 

About Kid Stuff 
How come walkie- talkies do not require 

operators with CB licenses? I checked the 
CB rules and there are no exceptions. 

-D.L., West Orange, NJ 

The new walkie- talkies operate on 
49.860 MHz and require no license, pro- 
vided the rigs are FCC approved! The fre- 
quency tells you that these transceivers 
are not in the CB band, thus not under 
their rules. If you use an old 27 MHz CB 
walkie- talkie, you will need a CB license 
to operate it even if it is 100 mW or under 
as per the new rules. The rule change put 
the kiddies outside the CB band. The few 
kiddies you do hear are over 18 years old. 

Learn First 
Hank, I bought a TRS -80 recently. After 

I had become proficient at handling 
Arthur (my computer), I spent most of my 
time programming him to play gaines with 
me and do my homework. My trouble is, 
I'm only fourteen (eat your heart out, 
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Larry Friedman), and besides keeping in- 
ventory and the like for an imaginary cor- 
poration, all Arthur does is raise the elec- 
tric bill. And since my folks have started 
to turn their noses up at Artie, I've felt 
it's time to put him to work. I read an 
article in another magazine where a man 
had programmed his home computer to 
literally run his house. The article also 
made reference to making use of the 
BSR X -10 control system. How can I get 
Arthur to mimic the ultrasonic tones 
necessary to run the system? l'in also look- 
ing into Speechlab. One last thing; I have 
a friend who's thinking about expansion. 
What's your opinion on Ithaca Audio's 
16K memory upgrade kit? 

-T.H., Great Fall, MT 

Boy, that was a long letter! First off, I 
believe hobby computers are for learning, 
and not for playing games or doing work. 
I fashion myself as a pretty good BASIC 
programmer, but I know I have a long 
way to go before I can fully apply Level 
II BASIC, not to mention other formats. 
A hobby computer is too valuable to con- 
trol the lights in a home, turn a radio on 
or off, or provide wakeup service. What 
you propose to do, do without your TRS - 
80. Use it for learning. As for the Ithaca 
Audio 16K memory upgrade kit, even 
Larry Friedman knows it was reviewed 
in ELEMENTARY ELECTRONICS early 
this year. It's a good buy for your TRS -80. 

Sound TV 
I have a General Electric television set 

which I would like to use as an audio 
amplifier for a record player or tape re- 
corder. What should I do? 

-A.C., Eastman, GA 

Your letter went on to give the TV's 
model number, and it happens to be an 
AC intercarrier set using vacuum tubes. 
This is a power -transformerless rig that 
offers a serious safety hazard when inter- 
connecting audio devices such as a turn- 
table, tuner, cassette deck and speaker. 
Also, if it had a transformer power supply, 
too much of the guts would have to be 
disconnected, upsetting the load on the 
power supply. The B -plus voltage would 
increase, possibly overloading the circuit's 
electrolytic capacitors and the audio cir- 
cuit. Old sets can't take this treatment 
without increased failure rates. Also, an 

BY HANK SCOTT 

old TV set is filled with old parts. New 
audio amplifiers in kit, modular and cabi- 
net form are inexpensively available both 
new and used. I suggest you junk the TV! 

Capacitor Tips 
In the Sept. /Oct. 1979 issue of ELE- 

MENTARY ELECTRONICS, there was a 
project called the "Li'l Wailer." Only one 
part has withheld me from finishing it. 
This part is a mylar capacitor with a 0.22 - 
AF, 15 -VDC rating. I've checked all the 
companies in the Hobby Mart section, such 
as Digi -Key, Poly Paks, and others. Would 
you know where to find a capacitor 'with 
this low voltage? Thanks! 

-G.B., N. Royalton, OH 

Any mylar, epoxy- coated or disc capaci- 
tor rated at 15 VDC or better, will do the 
job. In my capacitor parts bin, I found 
two 0.1 -AF, 15 VDC mylar capacitors 
which, when connected in parallel, equal 
0.2 -AF, close enough to work well in the 
circuit. I also found two 0.22 -uF disc 
capacitors rated at 35 VDC and 200 VDC. 
Either will work as well in the circuit. I 
don't remember buying the 35 VDC unit, 
but the 200 VDC unit was purchased in 
quantity some time ago to save a few 
pennies. The high voltage is not critical in 
capacitors of this type -but the voltage 
rating must equal or exceed the rating 
specified. Whenever I buy a capacitor, I 
buy in quantity, or look for it in a bar- 
gain mixed package. It's the only way to 
buy. 

Old Tubes 
Are you looking for a 2A5, 2A6, 6B7, 

6Y6, 6Y7, 24, 26, 27, 30, 35, 36, 38, 
39/44, 45, 46, 47, 53, 55, 56, 57, 58, 59, 
or 76 vacuum tube? Then get in contact 
at once with J. Leach, 406 Federal, Mil- 
ton, DE 19968. He's willing to swap for 
SOCS, SOBS, 50EH5 or any 50 -volt, 150 
mA filament tube on a tube for tube basis. 

Lend a Hand 
Not too many requests this issue, so 

let's see 100% satisfaction for those ask- 
ing for help. Next issue may see your re- 
quest published. 
A Knight R -100A receiver; needs instruc- 
tion manual and schematic diagram; Don- 
ald B. Watkins, 428 Oak St., Warren, AR 
71671. 
A Hallicrafters S -38E; wants tube position 
layout and schematic diagram; Tim Quin - 
ney, Rt. 1, Box 167, Rurcellville, VA 
22132. 
A Hallicrafters CB -3A; needs schematic 
diagram and help to wire to AC line and 
two -wire microphone; Joseph DeFusco III, 
27 Lyman Rd., Waterbury, CT 06704. 
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NOW AVAILABLE! 

WATT WIZARD 
POWER FACTOR CONTROLLER CUTS 
THE COST OF RUNNING ELECTRIC 
APPLIANCES BY AS MUCH AS 
50% -- AND YOU CAN EVEN SEE THE 
SAVINGS! 

For over a year now, in magazines and 
newspapers the world over, there have 
been enthusiastic write -ups on a 
remarkable new device that can cut your 
electric bill while helping the U.S. save 
huge quantities of fuel. 

The NASA /Nola power saver," wrote 
a Popular Science senior editor, was 
developed by Frank Nola at NASA's 
George C. Marshall Flight Center as an 
offshoot of a program to reduce power 
consumption in spacecraft motors. Nola 
calls it a PFC - 'power- factor controller. 
I prefer to call it a power saver, however, 
because that's what it does." 

NASA TESTED IT 

According to Clyde S. Jones of NASA, 
"The device has been tested at Marshall 
Center on over 40 types of motors, with 
power savings ranging up to 60 %, 
depending on the loading. The motors 
tested were both single -phase and three - 
phase, ranging from 1/2 H.P. to 5 H.P. 
Most motors will show up to 40- to -50% 
savings when running lightly loaded or 
unloaded, and some will show 5 -to -7% 
savings at rated load." 

NASA's Technical Support Package 
showed the test results and noted that 

The Power Factor Controller applies to 
induction type electric motors - the 
most commonly used type in all major 
home appliances and the most common- 
ly used by industry." 

HOW IT SAVES POWER 
Popular Electronics explained it this 

way: "AC induction motors character- 
istically run at a nearly constant speed 
that's fixed by power -line frequency and 
independent of load and supply voltage. 
When heavily loaded, the motor draws 
line current that is nearly in phase with 
the applied voltage ... Under light load 
conditions, the motor develops less tor- 
que by allowing more lag between the 
voltage and current. This reduces the 
power factor while leaving the current 
essentially the same in magnitude. 

"Though the low power factor means 
that conversion of electricity to 
mechanical power is small, the large cur- 
rent causes considerable (heat) losses in 
the supply lines and motor windings. 
This is what reduces efficiency. 

"To minimize this waste, Nola's device 
monitors the motor's power factor and, 
when it detects light load conditions, it 
reduces the supply voltage ... The cur- 
rent, now more nearly in phase with the 
voltage, therefore does as much useful 
work as before, but it and the voltage are 
smaller, resulting in a net savings of 
electrice power." 

THE SAVINGS CAN ADD UP 
Like everything else, the cost of elec- 

tric power keeps going up. Not only is 
the basic rate you pay going up, the 
power companies have now added on a 
"fuel adjustment" charge to help pay for 
running their generators. In 1980, 1981 
and beyond, you'll pay more and more 
for the privilege of running your electric 
appliances. 
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Right now, the typical consumer pays 
about $8 per month to operate a 16.5 cu. 
ft. frost -free freezer ... $10 to run a 17.5 
cu. ft. frost -free refrigerator ... $8.25 for 
an attic fan operating 12 hours a day 
... and about $60 for an air conditioner 
used during summer months. It's not 
hard to figure out what you're paying per 
year just to run one of these appliances. 
And in many parts of the country, the 
cost is even higher. 

That's why Nola's power saver can 
soon pay for itself, then start reducing 
your electric bills - the amount of sav- 
ings, of course, depending on which ap- 
pliance(s) you usetit with. 

There's just one catch. Until now, the 
device has not been available - except 
for industrial models prices at $80 or 
more. 

INTRODUCING THE WATT WIZARD 
Cynex, an American manufacturer of 

electrical and electronic products and a 
prime contractor for the U.S. Govern- 
ment, has been licensed by NASA to 
manufacture Frank Nola's power saver. 
Cynex calls it the Watt Wizard. 

"The Watt Wizard," says Ray 
Beauchea, the firm's Marketing Director, 
"regulates the voltage fed into an induc- 
tion motor, reducing or boosting power 
as required, when loads go up or down. 
Simply stated, it makes motors run more 
efficiently, especially when idling. It 
reduces motor heat, affording longer 
motor life and reducing the amount of air 
conditioning required for cooling 
(rooms) in summer months. It saves elec- 
tric power, because kilowatt hours are 
greatly reduced. And it causes the motor 
to run quieter." 

SIMPLE TO USE 
Cynex makes several models of the 

Watt Wizard (all with solid state design), 
including the 110 V AC plug -in model 
we're offering. It's for single phase frac- 
tional H.P. motors (less than 1 H.P.) 
which is the type used in most made -for- 
the -home freezers, refrigerators, window 
and attic fans, swimming pool pumps,fur- 
nace fans, vacuum cleaners, sewing 
machines, power drills, etc. 

Simply plug the Watt Wizard into any 
electric outlet, then plug the appliance 
into the Watt Wizard. There's no wiring 
required. Unlike some competitor's 
models (if and when available), the ap- 
pliance does not have to be turned on 
before being plugged into the power 
saver. You can leave the appliance - 
whether on or off - plugged into the 
Watt Wizard all the time. Or you can 
move the Watt Wizard to various loca- 
tions, depending on which appliance is 
being used. (Better yet, order several 
Watt Wizards.) 
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OTHER MODELS AVAILABLE 
Air conditioners, washers and dryers 

require wire -in model. If you lack 
mechanical skill, you probably need an 
electrician to install it. We also offer it in 
220 VAC single or three -phase. 

ADVANCE FEATURES 
The Watt Wizard also includes two more 
unique features. It's fused, so if you ac- 
cidently overload the device, it won't 
burn out. Just change the fuse, which is 
available at any auto supply store. 

And the Watt Wizard features an LED 
readout, so you can actually tell, at any 
moment, exactly how much power you're 
saving - 10 %, 20 %, 30 %, 40% or 50 %. 

There's a "Power On" light, too. And 
the Watt Wizard comes with the 
manufacturer's 1 -year limited warranty. 

LOW COST - AND A TAX CREDIT 
We're offering the Watt Wizard for on- 

ly $39.95, with immediate delivery. Want 
two? Then it's just $37.95 each. Or 
splurge and get three at $34.95 each. 
Wire -in models for heavy duty motors are 
$6 more for each unit. Add just $2.50 
postage /handling for each order (not 
each unit). 

And next year, when you fill out your tax 
return, you can deduct a full 15% energy 
tax credit - for additional savings. 

30 -DAY MONEY -BACK GUARANTEE 
Try the Watt Wizard for up to 30 days. 

If not completely satisfied, return it 
(insured) for a full refund. 

The sooner you send for the Watt 
Wizard, the more you can save on your 
electric bills. To order, send your check 
or money order to the address below. Or 
charge it to your Visa, MasterCharge, 
American Express or Carte Blanche 
credit card. If using your charge card, 
you can also order via our toll -free phone 
number: 

800. 257.7850 
(In New Jersey, Call: 800-322-8650) 
N.J. residents, add 5 °%° sales tax. 

Or mail your order to: 

Dept. H Lakewood Plaza 
Lakewood, N.J. 0870' 
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PROGRESSIVE HOME 
RADIO -T.V. COURSE 

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

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

* No Knowledge of Radio Necessary * No Additional Parts or Tools Needed * Solid State Circuits * Vacuum Tube Circuits 

The 'Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a rock -bottom price. Our Kit is designed to train Radio & Electronics Technicians, making use of the most modern methods of home training. You will learn radio theory, construc- tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. You will learn how to build radios, using regular schematics; how to wire and solden In a professional manner; how to service radios. You will work with the standard type of punched metal chassis as Well as the latest development of Printed Circuit chassis. You will learn the basic principles of radio. You will construct. study and work With RF and AF amplifiers and oscillators. detectors, rectifiers. test equipment. You will learn and practice code, using the Progressive Code Oscillator. You will learn and practice trouble -shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Pro. gressive Dynamic Radio & Electronics Tester, Sgaare Wave Generator and the accompany. log instructional material. 
You will receive training for the Novice, Technician and General Classes of F.C.C. Radio Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator, Code Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You will receive an excellent background for television, Hi -Fi and Electronics. 
Absolutely no previous knowledge of radio or science is required. The "Edu -Kit" is 

the product of many years of teaching and engineering experience. The 'Edu -Kit" will provide you with a basic education in Electronics and Radio, worth many times the low price you pa . The Si, nal Tracer alone is worth more than the price of the kit. 
THE KIT FOR EVERYONE 

You do not need the slightest background 
In radio or science. Whether you are inter- 
ested in Radio & Electronics because you 
want an interesting hobby, a well paying 
business or a job Wìtb a future, you will find 
the 'Edu -Kit" a worth -while investment. 

Many thousands of individuals of all 

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

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

and is universally accepted as the standard in the field of electronics training. The "Edu. Kit" uses the modern educational principle of 'Learn by Doing." Therefore you construct, 
learn schematics. study theory, practice trouble shooting -all in a closely integrated pro- 
gram designed to provide an easily-learned. 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 wiring of these parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations. learn theory, practice testing 
and trouble -shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually. in a progressive manner. and at your own rate, you will 
find yourself constructing more advanced multi -tube radio circuits. and doing work like a 
Professional Radio Technician. 

Included in the "Edu-Kit" course are Receiver, Transmitter, Code Oscillator, Signal 
Tracer, Square Wave Generator and Signal Injector Circuits. These are not unprofessional 
"breadboard" experiments, but genuine radio circuits, constructed by means of professional 
wiring and soldering on metal chassis, plus the new method of radio construction known 
a "Prin ircuitr These circuits operate on your regular AC or DC house current. 

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

cuits. each guaranteed to operate. Our Kits contain tubes. tube sockets. variable. electrolytic, mica, ceramic 
and paper dielectric condensers. resistors. tie strips, hardware. tubing. punched metal chassis. Instruction 
Manuals. hook -up wire. solder, selenium rectifiers. coils, volume controls, switches, solid state devices. etc. 

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

Progressive "Edu- Kits" Inc., 1189 Broadway, Dept, 603 -DJ Hewlett, N.Y. 11557 

I Please rush me free literature describing the Progressive 
I Radio -TV Course with Edu -Kits. No Salesman will call. 

NAME 

I ADDRESS 
I 

I CITY & STATE ZIP. 

PROGRESSIVE "EDU- KITS" INC. 
1189 Broadway, Dept. 603 -DJ Hewlett, N.Y. 11557 

Reg. U.S. 
Pat. Off. 

Training Electronics Technicians Since 1946 

FREE EXTRAS 
SET OF TOOLS 

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

I SERVICING LESSONS 
You will learn trouble- shooting and 

Servicing in a progressive manner. You 
Will practice repairs on the Sets that 
you construct. You will learn symptoms 
and causes of troubla in home, portable 
and car radios. You will learn how to 
use the professional Signal Tracer, the 
unique Signal Injector and the dynamic 
Radio & Electronics Tester. While you 
are learning in this practical way, you will be able to do many a repair job 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 prob- 
lems you may have. 

FROM OUR MAIL BAG 
Ben Valerio, 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 the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. I en- 
joyed every minute I worked with the 
different kits; the Signal Tracer works 
fine. Also like to let you know that I 
feel proud of becoming a member of your 
Radio -TV Club." 

Robert L. Shull, 1534 Monroe Ave.. 
Huntington, W. Va.: "Thought I would 
drop you a few lines to say that I re- 
ceived my Edu -Kit, and was really amazed 
that such a bargain can be had at such 
a low price. I have already started re- 
pairing radios and phonographs. My 
friends were really surprised to see me 
get into the swing of it so quickly. The 
Trouble- shooting Tester that comes with 
the Kit is really swell. and finds the 
trouble. if there is any to be found... 

SOLID STATE 
Today an electronics technician or hobbyist re- 

quires a knowledge of solid state, as well as vacuum 
tube circuitry. The "Edu -Kit" course teaches both. 
You will build vacuum tube, 100% solid state and 
combination ( "hybrid ") circuits. 

PRINTED CIRCUITRY 
At no increase in price. the "Edu- Kit" 

now includes Printed Circuitry. You build 
a Printed Circuit Signal Injector. a unique 
servicing instrument that can detect many 
Radio and TV troubles. This revolutionary 
new technique of radio construction is now 
becoming popular in commercial radio and 
TV sets. 

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

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