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COMPUTER BASIC LANGUAGE TAUGHT HERE -See page 81 
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Electronics 
FOR 

BEGINNERS 

SIMPLE 

PROGRAMS 

Our Computer Experts 
give a complete BASIC 

program to compute 
decibels from voltage 
and power readings! 

hunderbolt lets sound stop the motion 
for freeze action strobe pics! 

(See page 50) 

PLUS more projects - 
lobber burglars with BAM -you can be trickier than the Cat Man 

Lissy gets your surplus TVout of the celler and into your music 
et Frag, the Friendly Audio Generator, keep your Hi -Fi happy 

TEST REPORTS 
£ Texas Instruments 58 Programmable Calculator for the desk top v RCA Studio II Programmable TV Game for the playroom 
' B &K 1827 Frequency Counter for the basement workbench 

Pro -Timer takes the guesswork out of 
the darkroom for better enlargements 

(See page 33) 

O IIJ A DAVIS PUBLICATION 

www.americanradiohistory.com

www.americanradiohistory.com


H 

NOBODY SHOULD 

AVE TO WORK 2JOBS 
JUST TO MAKE 

ENDS MEET. 
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What would a second job mean to you? A few 
grubby dollars and a life that's an endless grind. 

You'll hardly ever see your family. You won't have 
time for friends or fun. Your wife will wonder what hap- 
pened to the husband she used to have. You'll spend your days 
off sleeping. 

It just isn't worth it. And it doesn't have to be that 
way. Millions of men make a good living with one job. Mil- 
lions of men actually like their jobs, because the job pays well, 
challenges them, and has a good future. 

These are men who have had training. And now, so 
can you. That's where we come in. We're ICS, International 
Correspondence Schools. We specialize in training men and 
women for skilled careers. 

And while we can't guarantee you a job -no school 
cando that -ICS can give you the first -rate training you need, 
especially if you're interested in one of the growing careers 
where ICS concentrates its training. 

AN IDEAL WAY TO LEARN 

It's not all fun and games. But you can do it in your 
own home. Without the hassle of a classroom. Without miss- 
ing a paycheck. You get the texts and equipment it takes, and 
all the help you need. Ifyou want to talk to an instructor, you 
can call ICS from anywhere in the continental United States 
and Canada, using our toll -free Dial -a- Question* service. 

(If card is missing, write ICS, Scranton. Pa. 18515) 

Since 1890, millions of men and women around the 
world have turned to ICS for career training. 

More than 70 of America's largest 100 corporations 
use ICS training for their own employees. 

And the ICS Center for Degree Studies is authorized 
by the Pennsylvania Department of Education to grant the 
Associate in Specialized Business degree in Accounting and 
Business Management, and the Associate in Specialized Tech- 
nology degree in Civil, Mechanical, Electrical, and Chemical 
Engineering Technologies. 

These degree programs are not mere stepping -stones 
to higher education nor are they primarily intended for trans- 
fer toward more advanced degrees. They are practical, career - 
oriented programs designed to help you reach your objectives 
without further academic training. 

FREE DEMONSTRATION LESSON 

No one can promise success, but if you want more - 
more money, more security, more day -to -day satisfaction and 
more future -our free Career Booklet and free Demonstra- 
tion Lesson can help you get started in the right direction. 
Just check the box next to the field that interests you most 
and mail the postpaid card today. There's no obligation. 

Remember, it's your life. You might as well make 
the most of it. ICS 

International Correspondence Schools 
Scranton, Pa. 18515 

© 1976 Intext, Inc. 
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33 Pro -Timer -get electronic accuracy for your darkroom * 50 Thunderbolt -any sound can give you freeze action pictures 

THEORY AND PRACTICE FOR THE COMPUTER BEGINNER * 70 It's Simply Basic- unique Basic program lets you compute Decibel levels 
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75 CB New Products -keep your station turned on and tuned in 

ELECTRONICS WORKS IN ODD WAYS 
39 Hearing Through Microprocessors -sensors help the deaf do daily chores 
61 Electronic Eccentricities -battery -powered bikes, driverless busses, and 

monitored shoes 
71 Krazy Keyboard -this may be the shape of things to come 
76 Womble -a unique teaching toy for little tots 
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Frederick W. Chesson, James 
Fred, Larry Friedman, Charles J. 
Harris, Dean Hock, Frank I. Gil- 
pin, Don Jensen, Kathi Martin, 
Norm Meyers, Ralph W. Perry, 
Hank Scott, Walter Sikonowiz, 
and the ELEMENTARY ELEC- 
TRONICS staff. 
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Model HP -27 

THIS ANTENNA 
WILL NOT KILL!! 
HUSTLER'S NEW HOMING PIGEONTM 

THE FIRST ALL - INDOOR CB BASE 

ANTENNA IS A 

TIMESAVER, 
L WORKSAVER, .. AND 

LIFESAVER! 

Patent Pending for Homing Pigeon '. Other 
Hustler antennas are protected by one or 
more New -Tronics patents: 3287732, 
3513472, 3327311, 3419869, 3599214, 
3873985, 3582951. 

We don't drive you up a wall, outside, to install an 
antenna where power lines, wind gusts, and slippery 
footing can make installation dangerous or fatal. 

Instead, the Hustler Homing Pigeon' sets up and 
adjusts quickly, indoors, between floor and ceiling, 
just like a pole lamp. Takes only 1 -1/2 square inches 
of floor space. Also, it covers 23 or 40 channel CB, AM 
or SSB. No fuss. No muss. No risk. And it's perfect for 
apartments, condominiums, or anywhere an out- 
door antenna is prohibited. 

Aves'4RxRD 
"the home of originals" 

AVAILABLE FROM ALL DISTRIBUTORS 
WHO RECOGNIZE THE BEST! 

-neuu 
troncs 

_corporatio 
ANTENNA Eng,-ieers, Designers, Manufacturers 

15800 commerce park drive 
brookpark, ohio 44142 

(216) 267 -3150 

CIRCLE 15 ON READER SERVICE COUPON 

.. AND THIS ANTENNA 

WON'T KILL EITHER! 

lii1 ER HUSTLOFFTM 
It won't dart off like magnetic mounts can so it can't 
hit a passing car or pedestrian, leading to lawsuits - 
spin the knob to remove! 

TRUNK LIP MOUNT 
Stainless steel 48" or 55` heavy duty 
antenna, Hustloff" mount, 17' cable, 
installed connectors. r LI RAIN GUTTER MOUNT 

Fiberglass 42" antenna, Hustloff " rain 
gutter mount, complete with 17' cable, 
installed connectors. 
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Hey, 

hook me over 
Showcase of New Products 

Pochette Scanning Monitor 
RCA Pockette Scanning Monitor, Mod- 

el 16S150, operates on the two most 
used bands; VHF -Hi at 150 -174 MHz, 
and UHF at 450 -470 MHz. This FM scan- 
ning monitor is a crystal controlled re- 
ceiver with an automatic scan circuit 
that, sequentially, monitors selected fre- 

CIRCLE 
46 ON READER 

SERVICE COUPON 

SERIES 6000 car stereo 
speakers, the only air - 
sealed convertible mounts 
on the market today 

a 

Surface mount 

We know that sometimes you can't 
cut a hole and mount a speaker 
where you want it in your sports 
car, truck, van, hatchback, station 
wagon, RV, etc., etc., etc. That's 
what makes the KRIKET'" 
SERIES 6000'" car stereo 
speaker unique. You can mount it 
on any surface. And it's patented 
WORKING WALL® sound baffle 
insures sound reproduction un- 
matched in performance, quality 
and value. 

innovators in great autosound 

Kriket 

Flush mount 

If there is room in the trunk, you 
are not at the mercy of how ever 
the trunk is acoustically confi- 
gured. The SERIES 6000 "" air - 
suspended sealed enclosure con- 
trols sound better than any other 
product on the market today. 

The result is sound so clear, clean 
and brilliant, you'll think you're 
listening to a home stereo speaker 
system valued at hundreds of dol- 
lars. Yet KRIKET® speakers are 
sold at a fraction of that cost. 

Acoustic Fiber Sound Systems, Inc. 
Indianapolis, Indiana 1977 

CIRCLE 5 ON READER SERVICE COUPON 

quencies on the Public Service band. It 
locks onto an active frequency and 
keeps the receiver tuned in so long as 
the signal remains on the air. The RCA 
Scan -Aire, model 16S150, is solid state 
using integrated circuits. It has separate 
lock -out switches for each of its four 
channels, squelch control, volume con- 
trol, automatic /manual scan control, 
built -in speaker, telescoping antenna, 
and LED channel indicators. This unit 
operates on four AA size batteries (not 
included) - standard or rechargeable - 
and can also be used on optional RCA 
120 Volt adapter for charging or AC op- 
eration. It has a built -in battery charg- 
ing selector switch that keeps the unit 
from being inadvertently damaged when 
AC operated with nonchargeable batter- 
ies. It weighs 14 ounces. Suggested re- 
tail price is $142.95. For further infor- 
mation, contact your local RCA Scan - 
Aire Distributor or write to RCA Distrib- 
utor & Special Products Division, Dept- 
ford, NJ 08096, attention: Sales Promo- 
tion Services. 

Time Repeater Use 
Timekit's integrated circuit time -out 

timer, Model TG -970, was designed for 
users of 2 -meter amateur repeaters. All 
circuitry is on a 1 -in. x 2 -in. printed 
circuit board, which fits nicely in most 
transceivers. Connections to the TG -970 

CIRCLE 57 ON READER SERVICE COUPON 

are 13VDC, P.T.T., ground and output. 
When the microphone button is de- 
pressed, a timing cycle is initiated (con- 
tinuously variable from 10 seconds to 3 
minutes). At timeout, the TG 970 pro- 
vides a 2 Hz, 13 V pulse train. The out- 
put can be used to flash a LED, a beep- 
er, or can be used to excite the Timekit 
Model TG -3 Oscillator, which will pulse 
an external or transceiver speaker at 2 
Hz with a 1000 Hz note. The TG -3 is de- 
signed to attach to the TG 970 board. 
Reset is immediate with no false trigger- 
ing. The TG -970 is priced at $7.95 wired 
and tested and in kit form at $6.50. The 
TG -3 at $4.50 or as a kit at $4.00. Other 
Timekit products include Touch Tone 

6 ELEMENTARY ELECTRONICS /November- December 1977 
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Punch out the big signal from 60 feet 
up with Shakespeare's Big Stick. The omni 
directional fiberglass base station antenna 
that outperfoims anything on the 40 chan- 

nel band. Illuminating 12 times 
more capture area. And sending 

lithe signal energy out to the 
horizon in a unique, low angle 

radiation pattern. 
This half -wave coaxial sleeve antenna 

incorporates exclusive Shakespeare engi- 
neering in fiberglass to outrange taller, 
heavier metal antennas under all condi- 
tions. W thstsnding ice and winds up to 

125 MPH with no damage to 
rreception. And pretunE.d to a low 
SWR over the 40 channel band 

Move up for the big gain with Shake- 
speare's Big Stick. Pretested. No ground 
radials. Works anywhere with any length 
of cale,. Also available in a low cost, 2- 
piece model, Big Stick Ill. .. 

n 

rig inyou 

he best antenna going. And coming. 
CIRCLE 24 ON READER SERVICE COUPON 

Eig Stick, Style 176 
Used as part of this comntry's DEW 
line defense systam. Less Than $45. 

^....-= -. 

e Shakespeare ómpäñy 197 

Shakespeare Company /Antenna 
Grcup, F.O. Box 246, 
Columbia, S.C. 29202 
Iz Canada: 
Len Fisakler, Ltd., 
Ontano. 
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HEY, LOOK ME OVER 
Interfaces and an integrated circuit 
Burglar Alarm. Get more facts from 
Timekit, 23715 Mercantile Road, Cleve- 
land, OH 44122. 

Storm Alarm 
Developed in support of the new Na- 

tional Weather Service weather reporting 
and warning system, the Storm Alarm, 
Model TA -3, provides 24 -hour protection 
against hazardous weather such as tor- 

CIRCLE 59 ON READER SERVICE COUPON 

nadoes, floods, hurricanes, severe thun- 
derstorms, damaging winds or marine 
weather emergencies. The local N.W.S. 
office transmits a code signal over a 
special radio station; it is received by 
the Storm Alarm and the unit triggers a 

siren signalling the presence of hazard- 
ous weather. A spoken description of the 
danger, the area affected and survival 
instructions may be heard immediately 
following the siren. TA -3 sells for $29.95. 
Get all the facts direct from Weather - 
alert, 639 So. Dearborn, Chicago, IL 
60605. 

Scanner for Aero 
Aero band listeners will be interested 

in a new scanner designed specifically 
to receive aircraft channels. The new 

CIRCLE 73 ON READER SERVICE COUPON 

Regency Flight Scan AM monitor radio 
features 8 normal channels plus one ad- 
ditional priority channel that will over- 
ride calls coming in on other frequen- 
cies. The priority function can be 
switched in or out by the user. Long 
life LED channel lights will detail the 
new AC or DC unit's search for aircraft 
calls. AC and DC power cords, antenna, 
built -in speaker and mobile mounting 
bracket come with the new scanner for 
only $149.95. For all the facts, write 

to Regency Electronics, Inc., 7707 Rec- 
ords Street, Indianapolis, IN 46226. 

Two Function Generators 
Two new function generators, the IG- 

1275 and the IG -1273 by Heath can be 
said to be lab grade instruments. The 
two are identical except that the IG -1275 
has sweep- function capability and the 
IG -1273 does not. Both provide sine, 
square and triangle waveforms from 3 
Hz to 3 MHz in 6 ranges. Operational 
modes include continuous output (CW); 
gated CW; a burst mode that completes 
a variable number of output cycles and, 
on the IG -1275, linear and log sweeps 

CIRCLE 31 ON READER SERVICE COUPON 

for a 1000:1 sweep range. The units 
have pen lift and chart control signals 
for use with chart recorders; a 50 db at- 
tenuator variable between ranges; ad- 
justable symmetry from 5% to 95 %; 
variable offset; and VCG input for ex- 

(Continued on page 87) 

A P Terminal and Distribution 
Strips for Faster and Easier solderless 
circuit building and testing. No special patch 
cords are required, and any solid wire up to No. 20 
AWG can be used for connection. Strips accept 
all components with leads up to .032" diameter, 
and hardware and mounting templates are pro- 
vided with every strip. Terminals are non -corrosive 
nickel /silver. 

For the name of the distributor nearest you 
call Toll -Free 800 -321 -9668. 

Send for our complete A P catalog 
The Faster and Easier Book. 
Faster and Easier is what we're all about. 

1 1j[ s 
RM11i{¡1- x- 

xxtt.xxX1x XXXXXXXXXXXxxasXxxxsasiXxxxr.r r. r..FXxxX 

R111aXf1Rltltltltlt ) ti %%= fatiilaatl Matt laaltMllM%% 1{{MIMaR3rifl %x 

aaaaat1aaRfXl,1 

fiat % % % % % % % % % %sx %%a% %spa % % %%YYY1fxaara ar Qiia1111Yi IN i t% Yilaa%%%% % % %[ % % % % % % % %% %,naaeux, X% %%1Xí 

Buy this Model 264L TERMINAL STRIP, with 128 
five -tie -point terminals. #923261 for only $12.50. 

max mum mum :max aXXR mom sssa mum mom mum mum aas 
aaaa Maim aua ass ilria asas asss sass aaxa sass ssaa WM 

And get this Model 212R DISTRIBUTION STRIP, 
with 24 four -tie -point terminals, 
#923277 FREE of added cost. 

Free offer also applies to other sizes. 

Look for the Special Bonus Offer 
Display at your A P distributor. 

'Special bonus offer expires 12131177 

A P PRODUCTS INCORPORATED 
Box 110 72 Corwin Drive, Painesville, Ohio 44077 216/354 -2101 TWX: 810-425-2250 
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The Touch by Regency is the 
first fully synthesized, 16 channel 
scanner to put over 15,000 
action radio frequencies at the 
command of a fingertip. 

There's no compiicated 
programming to do. No crystals 
to buy. 

Simply tap out the fre- 
quency number you want on the 
pressure sensitive touch pads, 
and you're there. 

Touch SC, and scan your 
16 possible stored frequencies. 

Or search for the unknown 
by pressing SS. The Touch seeks 
out frequencies you may never 

know existed. When you find new 
action, The Touch tells you what 
you've found with the exact fre- 
quency number in LED display. 

If you think that's the ulti- 
mate in scanning, wait. There's 
more. 

One. You're never more 
than 1.2 seconds away from your 
favorite channel. The Touch lets 
you set up Channel 1 as a prior- 
ity receiver; and it samples that 
frequency every 1.2 seconds. So 
you never miss a call. 

Two. You'll also never miss 
a severe weather warning. Just 
set Channel 16 to the National 

Weather Service emergency 
frequency, if available in your 
area. The Touch automatically 
alerts you to any severe weather 
broadcast. 

Three. Our mobile filter 
screens out code noises from 
car telephones. Completely. 
Automatically. So all you hear is 
full, clear action. 

See your Regency dealer 
for a demonstration. It's an 
experience you'll want to take 
home with you. 

The Touch by Regency. 
The Ultimate Scanner. 

S I 1.9P1S SP SS 
tr 

req.e,^0u. 
e 

Introducing 
the ultimate 

Scanner. 
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The President Mobile. 
You'll value its performance long after you've forgotten its price. 

Even the least expensive President costs considerably 
more than the squawk box bargains you see splashed 
in the newspapers. 

But even the most expensive President is 
an excellent value for the money. 

Because it's not how little you pay that 
counts. It's how much you get. 

President's modulation 
circuitry sets a new 
standard of talk power. 
The microphone 
feeds directly 
into a vari- 
able pre - 
amp which 
connects to one 
of the most sophisticated compression 
circuits in CB. The result is consistent 100% modulation. 

CIRCLE 19 ON READER SERVICE COUPON 

And every President Mobile incorporates new power 
output circuitry to give you full power -consistently 

-over all 40 channels. Some older sets don't. 
You can buy a 23- channel CB for much less than a 

President. Which would be like buying a mono 
record player when stereo was introduced. A 

President not only gives you 17 uncrowded new 
channels to talk on -it gives 

you state -of- the -art 
electronics to talk with. 

And one first class 
radio to talk about. 

PREsiDr-nr 
Engineered to be the very best. 

President Electronics, Inc. 
16691 Hale Avenue Irvine, CA 92714 (714) 556 -7355 

In Canada: Lectron Radio Sales Ltd., Ontario 

9 
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For Project Lovers. Op Amp Circuit De- 
sign & Applications by Joseph Carr is an 
easy -to -read, easy -to- understand, no- frills 
book with all the information needed to 
put op amps right to work. All that's 
needed to design functional circuits, as 
well as adapting the author's designs to 
personal requirements, is a basic electron- 
ics background. Early chapters carefully 
explain the operation of op amps, the in- 
verting and non -inverting characteristics, 

OP AMP 
tlltllf DESIGN t APPIItM1014 

n sen MI 

Soft cover 
280 pages 
$6.95 

and the fundamentals of establishing the 
overall gain of the device. These basics 
are then applied in following chapters in 
computational circuits, including summa - 
ton, logarithms, multipliers, trig functions, 
integration and differentiaton, compara- 
tors, etc. For those who've considered de- 
signing their own measuring instruments, 
a full chapter tells how to design a variety 
of useful instruments, both for special 
purpose and general utility. Published by 
Tab Books, Blue Ridge Summit, PA 
17214. 

Project Book. Here are practical circuits 
for test instruments, audio amplifying/ 
processing stages, RF /AF generators, os- 
cillators, broadcast and shortwave receiv- 
ers, a flea -powered transmitter, switching 
devices -all within one title: MOSFET 
Circuits Guidebook by Rufus P. Turner. 
This well -written volume introduces the 
reader to the metal- oxide -semiconductor 
field -effect transistor, with an even hun- 
dred useful and instructive electronic pro- 

Soft cover 
196 pages 
$4.95 

jects. A compact theory section tells how 
the MOSFET offers the best of both elec- 
tronic worlds- vacuum tube and solid state 
-and shows how to avoid damage from 
vnitage surges, prevent stray pickup, etc 

The circuit section contains 100 of the 
most varied, useful, foolproof, easy -to- 
build, and satisfying projects one can pos- 
sibly imagine. In a matter of minutes - 
using the inexpensive MOSFET device 
specified, and a handful of everyday parts 
-the reader can thrill to the high per- 
formance of an amplifying, switching, or 
oscillating circuit with all the advantages 
of the FET and the beautiful simplicity of 
the bipolar transistor. As for the circuits 
themselves, the emphasis is on practicality: 
all the plans are in the book -all worked 
out, checked out, spelled out, and drawn 
out, for fast, sure results. Published by 
Tab Books, Blue Ridge Summit, PA 
17214. 

Test Gear. Perhaps the most compre- 
hensive "how- to- do -it" book on precision 
test equipment construction and use ever 
published, Build -It Book of Miniature Test 
& Measurement Instruments by Robert 
Haviland is complete with circuits, photos, 
and full -size PC -board layouts. The most 
complex instrument that can be built from 
the diagrams and PC layouts of this book 
will cost less than $50 even though more 
than 50 precision measurement functions 
are possible with the instruments built. 
Every instrument diagram is accompanied 
by complete instructions on the operation 
of the equipment and how to combine the 
instruments in various ways to perform 
even more practical functions than any 
of the circuits could do individually. The 

Build -It Book 
of Miniature T 

Measurement 

Soft cover 
238 pages 
$4.95 

author has built every circuit himself, and 
he includes panel layouts (wth photos and 
templates), special suggestions on knob 
and meter placement, and plenty of tips 
and notes relating to any special "problem 
areas" that could be encountered in con- 
struction. The individual data on each test 
equipment item, coupled with the com- 
pleteness of data, makes construction as 
easy as building a professional kit! Pub- 
lished by Tab Books, Blue Ridge Summit, 
PA 17214. 

A Real Blast! You're the captain of a 
crusading starship against the logic of your 
"6800" or "8080." Your mission: search - 
and- destroy a random number of alien 
ships, without running out of time, out of 
fuel, out of ammunition or out of the gal- 
axy. Your galaxy consists of 64 quadrants, 
in which there are 64 sectors. You must 
plan your mission to destroy all aliens. 
But, every time you move you lose a star - 
date and precious fuel. Don't run into a 
roaming star that could damage your ship! 
And, don't forget how much fuel your 
warp factor uses! Suddenly, Condition 
RED! Alien in sight! But, you don't know 

(Continued on page 91) 

The highly detailed sixty -page 
manual for B &K- PRECISION's popu- 
lar Model 1040 CB Servicemaster is 
now available as a reference guide. 
The CB Servicemaster manual is far 
more than just an instruction 
book -üt contains detailed infor- 
mation on virtually all aspects of CB 
transceiver servicing. Individual 
chapters include: CB Performance 
Testing, CB Receiver Adjustments 
and Troubleshooting CB Trans- 
ceivers. 

In "CB Performance Testing," 
twenty -two different test pro- 
cedures are detailed and the 
importance of each specification is 
explained. Troubleshooting infor- 
mation describes how to locate a 

CB transceiver fault in the shortest 
time possible for most efficient 
servicing. 

The price of the B &K- PRECISION 
CB Servicemaster manual is $5 
(postpaiid) and includes a $10 dis- 
count certificate toward the pur- 
chase of B &K- PRECISION Model 
1040 CB Servicemaster. The $10 
discount certificate is being offered 
for a limited time only. Send your 
check or money order directly to 
B &K- PRECISION, Sales Depart- 
ment, Dynascan Corporation 6460 
W. Cortland, Chicago, IL 60635. 

DYNASCAN 
CORPORATION 

NM M -w' 
E nclosed is $5.00, please send me the B &K- 
PRECISION Guide to CB Servicing and $10.00 
CB Servicemaster discount certificate. 

I 
I 
I 

I 

Name 

Address 

City State 

MN N - M - - OM MN 

I 
I 
I 
I 

zip I 
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Armchair Copy 

Barlow XCR30 

Shortwave Listening 
Our ONLY occupation is 
supplying everything you 
need to tune the mediumwave 
and shortwave bands -and 
identify what you hear. Our 
NEW mini -catalog details 
Barlow Wadley, Drake and 
Yaesu receivers, WORLD 
RADIO TV HANDBOOK, logs, 
receiving antennas & tuners, 
calibrators, FM or TV guides, 
AM pattern maps, QSL 
albums, ITU publications, 
RTTY displays, CONFIDEN- 
TIAL FREQUENCY LIST, 
clocks and all SWL books. 

GILFER ASSOCIATES, INC 
P.O. Box 239, Park Rid ge,1NJ 07656 
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newsean 
Electronics in the News! 

Laser Writes on Liquid Crystal 
Scientists at the San Jose Research 

Laboratory of IBM have built an ex- 
perimental terminal to demonstrate a 
new information display technology. It 
uses a deflectable laser beam to write 
alphabetic and numeric characters in a 
cell containing a specially formulated 
liquid crystal material. The laser -writ- 
ten characters are projected 'onto the 
rear of a translucent display screen for 
viewing at 25 times their original size. 

With further development, the new 
technology may be useful as an alter- 
native to television -like cathode -ray 
tube displays in certain computer ap- 
plications. The characters are more 
sharply defined than in cathode -ray 
tube displays and appear black on a 
white background, giving the display 
the easy -to -read look of a typewritten 
page. 

A key element of the new technology 
is a small but, powerful solid -state laser 
which operates at room temperature, 
producing a beam up to 25 micrometers 

One of the experimental terminal's 
developers, Dr. Anthony G. Dewey, holds 
the laser in a pair of tweezers. It can 
produce up to 25 milliwatts of power in its 
continuous -wave output beam. In addition 
to the laser itself, the housing on the right 
contains devices to control the laser 
temperature and the electronics needed to 
operate it. 

wide by 400 micrometers long. (200 
micrometers is about 8 thousandths of 
an inch, or twice the diameter of a 
human hair). 

Gallium arsenide laser systems are 
being developed for this display and 
other applications by a group led by 
Eric G. Lean at the IBM Thomas J. 
Watson Research Center in Yorktown 
Heights, N.Y. 

k wire wrapping center 
V4 

HOBBY WRAP 
NE MODEL BW 630 

Battery 
wire 

wrapping 
I( )01 

$3495 
runWLEtt`. WITH tll 

AND SLIM'. 

DIP IC INSERTION 
TOOL WITH PIN 
STRAIGHTENER 

MODEL A 
INS -1416 

RIBBON CABLE 
ASSEMBLY 

'MINIMUM ORDER $25.00. SHIPPING CHARGE $1.00. N.Y. CITY AND STATE RESIDENTS ADD TAX 

OK MACHINE AND TOOL CORPORATION 
3455 CONNER STREET, BRONX. NEW YORK, N.Y. 10475 U.S.A. 

PHONE (212) 994 -6600 TELEX NO. 125091 
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NOW, SCANNING 
OVER 6000 FREQUENCIES 

IS AS EASY AS 
USING A PUSHBUTTON 

PHONE. 

PROGRAM dEARCR OPìRAIIOn 

Introducing the incredible, new Bearcat 210. 
The exciting, new Scanner Radb with the 

space -age, computer control center that brings in 

every available public service frequency with 
pushbutton ease. 

Bearcat's new 210 is as easy to program as a 

pushbutton phone. You can select any of the 
public service bands (all the available local 
frequencies) simply by pushing buttons. 

Simply punch in the frequency lumbers on the 
computer control center keyboard. Hit the Enter 
button. And you're programmed. 

A large, flashing, digital readout panel shows 
you each frequency you've selected. 

The Bearcat 210 patented search capacity lets 
you explore the endless world of every available 
public frequency out there, too. 

Best of all, you're no longer limited to a given 
band or set of frequencies. The new Bearcat 21Q 

is synthesized. Space -age circuitry lets you forget 
crystals forever. 

Let's look at some Bearcat 210 features. And 
facts. 

5 BAND COVERAGE -Includes Low, High, UHF 
and UHF "T" public service bands, the 2 -meter 
amateur (Ham) band, plus other UHF frequencies. 

SCANS 20 CHANNELS PER SECOND -In half 
a second, the Bearcat 210 scans all 10 channels. 

CRYSTAL -LESS - Space -age circuitry with 5 

custom designed chips. You never have to buy a 

crystal. 

TRACK -TUNING - Patented track tuning provides 
full -band coverage on every band. 

AUTOMATIC LOCK -OUT- Locks out channels 
and "skips" frequencies not of current interest. 

AC /DC- Mobile mounting bracket included. 

SELECTIVE SCAN DELAY -Adds a two-second 
delay to prevent missing transmissions when 
"calls" and "answers" are on the same frequency. 

AUTOMATIC SEARCH -New, patented feature 
searches out any active local public service 
frequency automatically. For more police, fire, 

manne, emergency calls. And much more. 

THE NEW 
BEARCAT i 
THE MOST EXCITING THING THAT'S HAPPENED 
TO SCANNING SINCE SCANNERS. 
Electra Company 
300 East County Line Road, South, Cumberland Indiana 46229 
Copyright 1977 Masco Corporation of Indiana 
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NEWSCAN 
To write characters, the laser beam 

is focused onto a transparent liquid 
crystal material sealed in a flat glass 
cell about the size of a photographic 
slide. Two computer- controlled oscil- 
lating mirrors deflect the beam across 
a portion of the cell, producing a scan- 
ning motion in the horizontal and verti- 
cal directions. The beam is turned on 
and off at the right times to form 
characters from patterns of overlapping 
spots in a grid 9 spots high by 7 spots 
wide. 

The display terminal contains lenses, 

mirrors, and a projection bulb that pro- 
ject reflected images of the characters 
being formed in the liquid crystal onto 
the rear of a viewing screen. The mag- 
nified 

ag- 
nified character images -originally 90 
micrometers high- appear on the screen 
about 2.25 millimeters high. This is 
nearly one -tenth of an inch, or just 
about the size of characters printed by 
a pica typewriter. 

Spots formed in the liquid crystal are 
caused by heat from the laser beam. 
This heat destroys the alignment of 
molecules in a small region of the ma- 
terial, and the misaligned molecules 
scatter the projection light, producing a 

Less Bread, 
More Box. 

\Vd\w%, 

i\»\500 
\\\\ 

New, complete Breadboarding/ Interfacing Station. 
Only $241.50! 

We took our economy 
Breadbox IV kit and did a 
complete design number on 
it ... to add accessories and 
give you far more hardware 
for the buck. 
For example: It plugs directly 
into your Altair /Imsai buss 
without special adapters... 
Gives you almost 3,000 
connections for bread- 
boarding ... Power supplies 
( +5 & +/- 15V) built in ... 
Available in kit or assembled 
format. All that for just $241.50 
each in kit form. 

And to top it off, monitor the 
buss with LED or 7 segment 
displays, add an LR -6 /K LED 
indicator outboard -4 
individual LED's with driving 
circuits ($10.00 each). And 
LR -4 /K seven segment display 
outboard with driver /decoder 
($19.00 each). 

So bug out to your local 
computer store now and save 
substantial bread on this E &L 
deal. Or write us for the 
store nearest you. 
'Suggested resale price (U.S.A.). 

Dealer inquiries invited. 

l 

Il 

(2E 

&L INSTRUMENTS, INC. 
61 First Street, Derby, Conn. 06418 

03) 735-8774 Telex No. 96 3536 
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dark spot in the magnified image on the 
screen. The display can be erased faster 
than the eye can perceive by applying 
an audio- frequency voltage across the 
plates that confine the liquid crystal. 

Writing of characters is done only 
when the laser beam is scanning from 
left to right and from top to bottom 
within one character location. With this 
method of scanning, it takes the laser 
50 milliseconds to form a character -a 
rate of 20 characters per second. 

1971 Queen of the Road 
Cassandra R. "Sandi" Purdum, 26, 

of Walkersville, Maryland, has been 
named Queen of the Road for 1977 in 
the annual competition sponsored by 
Open Road magazine, Radio Shack, 
Fram /Autolite, Ford Heavy Trucks 
and Justin Boot Company. 

Only professional women truck driv- 
ers with two or more years of truck - 
driving experience are eligible in this 
annual competition. Ms. Purdum holds 
a Maryland Class A license, is a mem- 
ber of Teamsters Local 992 and has 
seven years of truck driving experience. 

She has been employed by Mitchell 

Cassandra R. "Sandi" Purdum, 1977 Queen 
of the Road, receives one of her prizes, a 

Realistic TRC -425 40- channel CB radio, from 
Radio Shack district manager Paul Pullen. 

Transport, Inc. for the past two- and -a- 
half years and is presently hauling 
aggregate in Maryland, Virginia, West 
Virginia, Pennsylvania and the District 
of Columbia. Her record as a woman 
truck driver in the difficult field of 
dumptruck operations has attracted 
wide attention. 

Ms. Purdum lives with her six -year- 
old son, Eddie, in a 100 -year old log 
cabin home which she has restored and 
decorated. A recognized artist, she has 
done a number of commissioned oil 
paintings, including one of her own 
truck . 

Among the prizes awarded to the 
new Queen were a 40- channel Realistic 
CB radio and a personal appearance 
contract with Radio Shack. 

(Continued on page 90) 
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PRINTED CIRCUITRY f 

BUILD 20 RADIO 
and Electronics Circuits 

PROGRESSIVE HOME 
RADIO -T.V. COURSE 

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

* No Knowledge of Radio Necessary * No Additional Parts or Tools Needed * Solid State Circuits * Vacuum Tube Circuits 

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

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

You will learn how to build radios, using regular schematics; how to wire and Bolden in a professional manner: how to service radios. You will work with the standard type of punched metal chassis as well as the latest development of Printed Circuit chassis. 
You will learn the basic principles of radio. You will construct, study and work with 

RF and AF amplifiers and oscillators. detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble- shooting, using the Progressive Signal Tracer. Progressive Signal Injector. Pro. 
gressive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompany- 
ing 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 pay. The Signal Tracer alone is worth more than the price of the kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

In radio or science. Whether you are inter- 
ested in Radio & Electronics because you 
want an interesting hobby. a well paying 
business or a job with a future, you will find 
the "Edu -Hit' 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 
careful,y 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- ,earned, thorough and interesting background in radio. 

You begin by examining the various radio parts of the Edu- Kit.' You then learn the 
function, theory and wiring of these parts. Then you build a simple radio. With this first 
Set you will enjoy listening to regular broadcast stations. learn theory, practice testing 
and trouble -shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually. in a progressive manner. and at your own rate, you will 
find yourself constructing more advanced multi -tube radio circuits, and doing work like al 
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 
as "Printed Cireuitr These circuits operate on your re. ular AC or DC house current. 

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

At no increase in price. the "Edu -Kir' 
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 modest 
Automation Electronics, A knowledge of this 
subject is a necessity today for. anyone in- 
terested in Electronics. 

Reg. U.S. 
Pat. Off. 

Training Electronics Technicians Since 1946 

FREE EXTRAS 
SET OF TOOLS 

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

I SERVICING LESSONS, 
. You will learn trouble- shooting and 

Servicing in a progressive manner. You 
will practice repairs on the sets that 
you construct. You will learn symptoms 
and causes of trouble in home, portable 
and car radios. You will learn how to 
use the professional Signal Tracer, the 
unique Signal Injector and the dynamic 
Radio & Electronics Tester, While YOU 
are learning in this practical way, you 
will be able to do many a repair 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 
J. Stataitis, of 25 Poplar PI., Water- 

bury, Conn., writes: 'I have repaired 
several sets for my friends. and made 
money. The "Edu -Kit" paid for itself. 
was ready to spend $240 for a Course. 
but I found your ad and sent for your 
Kit." 

Ben 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 
feel proud of becoming a member of your 
Radio -TV Club. 

Robert L. Snuff. 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 tow 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." 

Progressive "Edu -Kits" Inc., 1189 Broadway, DepL587DJ Hewlett, N.Y. 11557 

I 

PROGRESSIVE "EDU- KITS" INC. 

Please rush me free literature describing the Progressive 
Radio -TV Course with Edu -Kits. No Salesman will call. 

NAME 

I ADDRESS 

CITY & STATE ZIP 

1189 Broadway, Dept. 587DJ Hewlett, N.Y. 11557 
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Ask Hank, 
He Knows! 

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, Workshop Editor 
ELEMENTARY ELECTRONICS 

229 Park Avenue South 
New York, NY 10003 

No -fill Batteries 
How good are those new sealed auto 

batteries that need no water replacement? 
-C.O., Minneapolis, MN 

I have one and, knock on lead -calcium, 
it works good so far. The battery I'm 
using is eight months old and going strong. 
I'll let you know when it fails, if it fails 
before I get rid of the car. - 

Operate When Hot 
1 measured the filament resistance of a 

100 -watt light bulb and found it to be very 
small. In fact, the needle barely moved on 
my ohmmeter. Hank, the wattage of this 
bulb has to be several thousands of watts. 
How come? 

-C.C., Cumberland, IN 

When the, filament of an incandescent 
lamp is cold, its resistance is very, very 
low; but the tungsten material has a posi- 
tive temperature coefficient. What that 
means is that as the temperature of the 
filament rises, the resistance increases. 
Thus, for .a millisecond or two, large cur- 

rents flow through the filament and heat 
it up, this raises the filament's resistance, 
which in turn reduces the current. The 
filament wire thickness is selected by the 
bulb manufacturer so that, at a certain 
filament temperature, as much power is 
spent overcoming the filament resistance 
as the amount radiated -a balance is 
achieved. With 100 -watt bulbs, this occurs 
at the input of 100 watts of power. The 
best method of testing the power used by 
a light bulb or electrical appliance is to 
hook up a series ammeter and a parallel 
voltmeter. Multiply amps by volts for the 
watts of power consumed. 

Play Safe! 
I wanted to connect a three prong out- 

let to the three wires coming out of the 
wall box. I don't know the color code, but 
I went ahead and the outlet works fine. 
Now I am worried. Did I do right? 

-L.K., Grand Junction, CO 

No! If you don't know what you are 
doing with home electrical wiring, don't 
do anything -call an electrician. Actually, 

ELECTRONIC 
DIGITAL 
RAIN GAUGE 

Never Needs 
Emptying 

Remotely measure rainfall in the comfort of 
your home in tenths of inches (up to 999.9 "). 
Gives total rainfall count for hr., day, wk., etc. 
Push reset button on indoor counter for new 
period and to empty outside collector. Out- 
door collector mounts easily on fence, roof. 
etc. Incl. 30 ft. of waterproof wire. Runs on 
9 -V trans. radio batt. (not incl.). 
No. 72,165 .... $49.95 Ppd. 

Deluxe Model (in hundredths to 99.99 ") 
No. 72,319 .... 

$69.95 Ppd. 

CLOSE 

ENCOUNTERS 

THE UFO 

CONTROVERSY! 

$14.95 r 

20 SLIDES W/ CASSETTE 

Descriptive set compiled 
by noted astronomer Dr. 

1. Allen Hynek, professor 
at Northwestern U. Dis- 

cusses UFO sightings oc- 
curring very close to wit- 
nesses. Describes three 
aspects of UFO phe- 
rlomena. No. P.42,594 

SAVE 40% 
8 x 20 MONOCULAR 
Top- quality Spy Scope, a 

$30 value, now $16.95! 
Special purchase saves 
you 40 %. 100% coated 
optics; 393 ft. field of 
view. Only 2 oz. - stores 
in pocket, purse, glove alta 
box. No. 11568 

$16.95 

..a Is 
""n- t 

' EDMUND SCIENTIFIC CO., Dept. EK22 
Edscorp Bldg., Barrington, N.1. 08U07 

IGIANT 164 Pg. Catalog packed with 
'unusual bargains. 

Name 

IAddress 

City 

16 

State Zip 

1 

Complete and Mail Coupon Today 
EDMUND SCIENTIFIC CO., Dept.EK21 
Edscorp Bldg., Barrington, N.J. 08007 ' 
Charge My Amer. Exp. BAC El MC 

Interbank # Acct # 
Send me: 

Rain Gauges) (No. 72,165) @ $49.95 

Deluxe Modells) (No. 72,319) @ $69.95 
Cassettes) (No. P- 42.594 @ $14.95 
Monocular(s) (No. 1568)@$16.95 ' Total lintl. 

Signature 
$1.00 hdlg. chg.) 

I Address _ 

City _ State _ - -__ Zip 

1 

1 

1 
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it's very simple. I'm assuming the original 
wiring was done by a licensed electrician 
and the wall receptacle went bad with use. 
Connect the new receptacle to the wires 
in this way: black wire to the brass screw, 
white wire to the chrome screw, and green 
or center wire to the green screw. If the 
wire colors are not as described, call an 
electrician. He will do the job and tell you 
how to do it yourself the next time. It's 
money well spent. 

Auto Volts 
I installed a voltmeter in my car. Now, 

what should I look for to know everything 
is okay? 

-J.R., Bensenville, IL 

Under no load and with ignition off, the 
battery should read between 12.0 to 12.6 
volts DC. When cranking the car to start, 
the voltage may drop to 10 volts but no 
lower. Under driving conditions, the bat- 
tery should be charging anywhere between 
13.8 to 16.0 VDC. With the battery low, 
the voltage during charge should be higher 
than near the end of a long drive. Check 
your meter frequently; when starting, first 
few minutes after starting, every 15 min- 
utes on a long drive, just before you slow 
down to park, and when you park. You 
will find your car will give a repeatable 
voltage indication trip after trip. When 
this indication changes, look for trouble. 
Also, because you have a voltmeter, do 
not think your normal battery preventa- 
tive maintenance procedures are not neces- 
sary. Always check battery waterlevel- 
once a week in hot weather. Keep post 
terminals clean, and keep it under 55. 

TRI Strikes Again 
My neighbor down the block and 1 have 

been trying to eliminate TRI (Tape Re- 
corder Interference) on his unit caused by 
my base CB transceiver. We've tried all 
sorts of filters and nothing works. What 
can we do? 

-B.H., Kenner, LA 

Sounds like it is your fatilt, but check 
first. Have a friend pull up in front of 
your house with his mobile unit and trans- 
mit., If the tape recorder does not pick it 
up, then the tape deck is functioning nor- 
mally. Next, replace your current antenna 
with a borrowed unit, even if it is a mo- 
bile job. Transmit on your base rig. If all 
is OK, your antenna system is defective. 
If you suspect your rig, especially the old- 
er 23 channel SSB types, borrow one from 
a friend and see what happens. Chances 
are your rig is clipping (are you using a 
power mike incorrectly ?). Have the unit 
checked out by a 2 -way radio specialist. 

Elcaset Elusive 
I have heard so much about the Elcaset 

tape deck last year and nothing this year. 
What gives? 

-C.S., Stamford, CN 

The hi -fi press hops on new innovations 
as they occur without considering the 
availability and marketability of the prod- 
uct. After all, they want to be first with 
the most words. Unfortunately, products 
are scarce because sales in test areas are 
low.Maybe in 1978 you'll see a rebirth. 
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IF YOU'RE NOT DESIGNING 
WITH A CSC PROTO-BOARD LOOK 

AT ALLYOU'RE MISSING. 

Utility - Models are available 
with or without built -in regulated 
power supplies (fixed or 
adjustable). 

Economy -Eliminate heat and 
mechanical damage to expensive 
parts. Save money by re -using 
components. 

Versatility -Use with virtually all 
types of parts. including resistors. 
capacitors, transistors. DIP's. 
TO -5's, LED's, transformers, 
relays, pots, etc. Most plug in 
directly, in seconds. 

Durability -All Proto -Board 
models are carefully constructed 
of premium materials, designed 
and tested for long, trouble -free 
service. 

Expandability- Proto -Board 
units can be instantly inter- 
connected for greater capacity. 

Visibility -All parts 
are instantly and easily 
visible. for quick circuit 
analysis and diagramming. 

Speed- Assemble, 
test and modify circuits 
as fast as you can push 
in or pull out a lead. 
Save hours on every 
project. 

Accessibility -All parts are 
instantly and easily accessible, for 
quick signal tracing, circuit 
modifications, etc. 

Variety -A wide variety of 
models are available with 
capacities ranging from 630 to 
3060 solderless tie -points (6 to 32 
14 -pin DIP's), to fit every technical 
and budget requirement. 

Adaptability -Use in design, 
packaging, inspection. OC, etc. 
Works with most types of circuits, 
in many, many applications. 

Flexibility -Use independently, 
or in conjunction with other 
accessories, such as scopes, 
counters, CSC Proto- Clip" 
connectors. Design Mate' test 
equipment, etc. One Proto -Board 
unit can serve a thousand 
applications. 

See your CSC dealer or call 203 -624 -3103 (East Coast) or 
415 -421 -8872 (West Coast) 9 AM to 5 PM local time. Major credit 

cards accepted. Add $2.50 for shipping and handling in the 
U.S. and Canada on direct orders of $50.00 or less; $3.00 for orders 

over $50.00. On all foreign orders add 15% to cover shipping 
and handling. 

CONTINENTAL SPECIALTIES CORPORATION =M= 
44 Kendall Street, Box 1942, New Haven, CT 06509 

203 -624 -3103 TWX 710-465-1227 
West Coast: 351 California St., San Francisco, CA 94104 

415- 421 -8872 TWX 9107372 -7992 
MEXICO: ELPRO, S.A., Mexico City 5- 23 -30 -04 

CANADA Len Finkler Ltd., Ontario 

Whatever type of 
electronic circuits you 

work with, you can do 
more in less time with 

CSC's solderless Proto- 
Board systems. As fast and 

easy as pushing in or pulling out 
a lead, you can design, test and 

modify circuits at will. Com- 
ponents plug into rugged 5 -point 

terminals, and jumpers, where 
needed, are lengths of #22 AWG 

solid wire. In the same time you took 
to read this ad, you could be well on 

your way to assembling a new circuit. 
For more information, pick up your phone 

and call your dealer -or order direct. 

CSC PROTO -BOARD SOLDERLESS BREADBOARDS 

NO OF 

MODEL SOLDERLESS IC CAPACITY MANUFACTURER'S OTHER 

NUMBER TIE-POINTS 114 -PIN DIP'S) SUGG.LIST FEATURES 

PB-6 

PB-100 

PB-101 

PB-102 

PB-103 

PB-104 

P6-203 ' 

PB-203A 

630 

760 

940 

1240 

2250 

3060 

2250 

2250 

6 

10 

10 

12 

24 

32 

24 

24 

$15 95 

1995 

29 95 

39.95 

59.95 

79.95 

80.00 

129.95 

Kit - 10- meute assembly 

Kit -with larger capacity 

8 distribution buses. 
higher capacity 

Large capacity. moderate 
price 

Even larger capacity. only 

2 7t per tie-point 

Largest capacity. lowest 
price per tie -point 

Built-in 1%- regulated 
5V. 1A low-ripple power 
supply 

As abdve plus separate ' -amp 
+15V and -15V internally 
adjustable regulated power 

supplies 

c 1976Continental Specialties Corp. 
Prices and specifications subject to change without notice. 
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Learn to service Communications /CB 
equipment at home...with 

NRI'S COMPLETE 
COMMUNICATIONS COURSE 
Learn design, installation and maintenance of 
commercial, amateur, or CB communications 
equipment. 
The field of communications is bursting out all 
over. In Citizens Band alone, class D licenses 
grew from 1 to over 2.6 million in 1975, and the 
FCC projects about 15 million CB'ers in the U.S. 
by 1979. That means a lot of service and 
maintenance jobs . .. and NRI can train you at 
home to fill one of those openings. NRI's 
Complete Communications Course covers all 
types of two -way 
radio equipment 
(including CB), 
AM and FM 

Transmission and Reception, 
Television Broadcasting, 
Microwave Systems, 
Radar Principles, 
Marine Electronics, 
Mobile Communica- 
tions, and Aircraft Electronics. 
The course will also qualify you for 
a First Class Radio Telephone Commercial FCC 
License or you get your tuition back. 

Learn on your own 400 -channel digitally - 
synthesized VI-IF transceiver. 
You will learn to service all types of communi- 
cation equipment, with the one unit that is 
designed mechanically and electronically to train 
you for CB, Commercial and Amateur communi- 
cations: a digitally- synthesized 400 - channel VHF 
transceiver and AC power supply. This 2 -meter 
unit gives you "Power -On" training. Then we 
help you get your FCC Amateur License with 

18 

special instruction so you can go on the air. 
The complete course includes 48 lessons, 9 

special reference texts, and 10 training kits. 
Included are: your own electronics Discovery Lab, 
Antenna Applications Lab, CMOS Frequency 
Counter, and an Optical Transmission System. 
You'll learn at home, progressing at your own 
speed, to your FCC license and into the 
communications field of your choice. 

NEW CB SPECIALIST 
COURSE NOW OFFERED 

NRI now offers a special course in CB Servicing. 
You get 37 lessons, 8 reference texts, your own 
CB Transceiver, AC power supply and multi - 

meter ... for hands -on training. Also included 
are 14 coaching units to make it easy to get 
your commercial radio telephone FCC license - 
enabling you to test, install, and service com- 
munications equipment. 
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What's Happ 
in Helsinki, 

Nairobi, Tel Aviv, ~ 
Capetown, Moscow, Saigon 
or a thousand other places? 

/./ 4! /S/7( 

111111111 

1111 w 
Find out with the Realistic DX -160 

, ' .. 
11.1""'" 

. lw. 
Ji .1 

4 'i . 4y1 ; , n 

,. \: n i1111 F it 11 t: 11 _.a- - .._ ._a._.....+a _.. 
1 It w 

TZEAL /517C_ [ s411 G.. 

t3 

Mt 11111 : u 

A pro- feature receiver for HAi M /SW'. listening. 
The modern world really is a "global village" when you own the 
versatile DX -160. Five bands covering 130 kHz to 30 MHz let you 
monitor transmissions from all over the world. Listen in on all 120 CB 
channels, AM and single -sideband. Hear world news as it develops by 
tuning in local programs in faraway cities. Receive code as well as 

voice transmissions. You'll be amazed at the DX -power you can get 
even on the standard AM broadcast band! Eleven controls and 

switches really let you "pull out" those distant stations. Main tuning 
control plus precision bandspread tuning calibrated for the Amateur 
bands. Switchable noise limiter. Multiple controls for CW and SSB 

reception. A built -in receive /standby switch lets you use the DX -160 
with a Ham transmitter. High -performance FET's in all critical stages. 
With matching speaker, headphone jack, AC and DC power cords. 
The DX -160 - what a way to travel! Only 169.95. 

FREE! New '78 Catalog 

Come in for your copy and see what's 
really new in electronics. 164 pages - 
100 in full color. 2000 exclusive items. 

ELEMENTARY ELECTRONICS /November- December 1977 

Ham Radio Starter Set 
S 

Boueparately ght 2324 

Special 

2100 

Prepares you to join the action as a Ham 
operator. Learn theory and code technique 
w th instruction cassette tape, pro- 
grammed textbook. practice oscillator, 
and high -speed brass hand key. 

SOLD ONLY WHERE YOU SEE THIS SIGN: 

adre !hack 
A TANDY COMPANY FORT WORTH. TX 76102 6000 LOCATIONS IN 9 COUNTRIES 
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burglar -fire alarm catalog 

-FREE! 
MORE THAN 
900 PRODUCTS 

detectors, 
controls, 
sounders, 
locks, 
tools 

EVERYTHING NEEDED 
TO PROTECT HOME, 

BUSINESS, INSTITUTION 
Huge selection of high quality professional 
alarm products. 64 fact -filled pages with 
detailed specs, diagrams, technical notes. 
Products range from basic switches, con- 
trols, bells, sirens to most sophisticated 
detectors - radar, modulated or passive 
infrared, microwave, ultrasonics, ion, data 
links using pulse code multiplex, FSK 
radio, automatic phone dialers, leased line 
connections and display panels. Full sel- 
ection of tools, relays, wire, foil, terminals, 
books. 
WRITE FOR FREE CATALOG TODAY! 

(Outside U.S., send $1.00.) 

mountain west alarm 
box 10780phoenix, az 85064 

(602) 263 -8831 
CIRCLE 14 ON READER SERVICE COUPON 
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P' TS! 
tQ Send For ',Pee 

CORNELL'S 
New Color 
Catalog 

48 Pgs New Items IN LOTS OF 100 

ORDER FREE 
IF NOT SHIPPED 
IN 24 HOURS' 

4219 E UNIVERSITY AVE. SAN DIEGO, CALIF. 92105 

DX CENTRAL 
night that high frequency is replaced 
with 2,889 kHz. Shannon's schedule is 

from Hß-00 to H+25 and. again from 
H+30 to H+55 minutes. 

Those are the most commonly heard 
VOLMET operations. Here are some 
others that you might have some luck 
with: 

European Area VOLMET network- 
Tel Aviv, Prague and Paris on 2,980, 
5,575 and 11,391 kHz. 

African Area VOLMET network - 
Algiers, Algeria; Las Palmas, Canary 
Islands; Dakar, Senegal; and Tanana- 
rive, Malagasy Republic, on 6,575, 
8,896 and 11,279 kHz for the first three 
staitons; 6,617 and 10,073 kHz for 
Tananarive. 

Southeast Asia Area VOLMET net- 
work- Sydney, Australia; Calcutta, In- 
dia; Bangkok, Thailand; Karachi, Pakis- 
tan; Singapore; and Bombay, India, on 
3,432, 6,680 and 10,017 kHz. 

Middle Eastern Area VOLMET net- 
work- Baghdad, Iraq; Bahrain; Beirut, 
Lebanon; Cairo, Egypt and Istanbul, 
Turkey, on 3,001, 5,561, 8,819 and 
8,828 kHz. 

Utility DXing fans may find the 
newly published SPEEDX UTILITY 
GUIDE, with 230 pages of information 
on all types of ute stations, useful. It is 

available for $6.95 postpaid from 
SPEEDX, P.O. Box E, Elsinore, CA 
92330. 

Handler Enterprises Inc., P.O. 
Drawer CC, Northfield, IL 60093, has 
a useful publication, AVIATION AND 
AERONAUTICAL STATIONS (AV- 
600), priced at $1.05. The firm also 
has a number of other utility DXing 
publications available. 

Whither WARC? In just two years, the 
nations of the world will be gathering 

for the Experimenter! 
INTERNATIONAL CRYSTALS and KITS 

OF -1 OSCILLATOR 
.02% Calibration Tolerance 

EXPERIMENTER 
CRYSTALS 

(HC 6/U Holder) $325 ea. 

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 -110, Cat. No. 035108. 18 to 60 MHz, 
OF -1 HI, Cat. No. 035109. Specify when ordering. 

MXX -1 Transistor RF Mixer 
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 

$4.50 ea. 

$4.50 ea. 

$4.75 ea. 

$142s ea. 
Cat. No. Specifications 
031303 3 to 20 MHz - For use in OF -1L OSC 

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

Specify when ordering. 

Enclose payment wdh order no COD/ 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 re- 
quest. Price subject to change. Address orders to. 

International Crystal Mfg. Co., Inc. 
10 North Lee Oklahoma City. Oklahoma 73102 

M/S Dept,. P.O. Box 32497 
Oklahoma City. Oklahoma 73132 

WRITE FOR BROCHURE 

cam 
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in Geneva, Switzerland for the World 
Administrative Radio Conference, 
dubbed WARC -79. The conference, un- 
der the auspices of the International 
Telecommunications Union, will estab- 
lish the worldwide use of the radio 
frequencies for the next 20 years. 

What will come out of WARC -79? 
As with any international conference, 
no one can predict with any certainty. 
There are many nations and several 
major blocks of nations that will be 
vying for their own pet notions of just 
how the radio frequency pie will be 
divided up. Of equal concern, of course, 
will be the matter of enforcing the de- 
cisions made at WARC after the con- 
ference is over. Today, under past fre- 
quency agreements, there are some 
countries which carefully follow the 
letter of the pacts and others which 
ride roughshod over the rest of the 
"competition" when it comes to radio 
"space." How much cooperation will 
there be in the use of radio frequen- 
cies after WARC -79? That remains to 
be seen. In recent years we've seen a 
power race among the major interna- 
tional broadcasters. Once 50,000 watt 
transmitters were considered "big." 
Then came the 100 kilowatt, 200 kilo- 
watt and 300 kilowatt giants. And 
they're still growing in lungpower 
around the globe. Unless useful agree- 
ments that will be followed emerge from 
WARC -79, it seems certain that the 
crowded bands and the ever -more- 
powerful shortwave transmitter race will 
continue. 

For over a year the United States, 
through the FCC, has been trying to 
come up with the official position it will 
take at WARC -79. There are many 
sides to be heard, many services com- 
peting domestically to be heard on the 
frequency allocations. Shortwave listen- 
ers are represented on a subcommittee 
known as the International Broadcast- 
ing Service Group. 

In May, the FCC issued a "Fifth 
Notice of Inquiry," a working docu- 
ment that gives at least a tentative idea 
of the thrust of the United States' posi- 
tion at the Geneva conference two years 
hence. 

The tentative proposals include some 
power limitations on international 
broadcasting, the elimination of the mu- 
tual interference between radio ama- 
teurs and international broadcasters in 
the 7 megahertz band and some addi- 
tional band space for shortwave broad- 
casters. 

Don't look for any reductions in 
power of the really powerful shortwave 
broadcasting stations. At best all we 
can hope for is an end to the upward 
spiral which is, after all, just a case of 
everyone trying to "yell louder" to 
drown out the next guy. If adopted, a 
more useful limit would be a proposi- 
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NRI offers you five TV /Audio 
Servicing Courses 
NRI can train you at home to service TV 
equipment and audio systems. You can 

choose from 5 
courses, starting 
with a 48- lesson 
basic course, up 
to a Master Color 
TV /Audio Course, 
complete with 
designed -for- 
learning 25" diago- 

nal solid state color TV and a 4- speaker SQ'° 
Quadraphonic Audio System. NRI gives you 
both TV and Audio servicing for hundreds of 
dollars less than the two courses as offered by 
another home study school. 

All courses are available with low down payment 
and convenient monthly payments. All courses 
provide professional tools and "Power -On" 
equipment along with NRI kits engineered for 
training. With the Master Course, for instance, you 
build your own 5" wide -band triggered sweep solid 
state oscilloscope, digital color TV pattern 
generator, CMOS digital frequency counter, and 
NRI electronics Discovery Lab. 'Trademark of CBS Inc. 

NRI's complete computer electronics course 
gives you real digital training. 
Digital electronics is the career area of the future ... and the 
best way to learn is with NRI's Complete Computer Elec- 
tronics Course. NRI's programmable digital computer goes 
far beyond any "logic trainer" in preparing you to 
become a computer or digital technician. With the IC's 
in its new Memory Kit, you get the only home training 
in machine language programming ... experience 
essential to trouble shooting digital computers. And 
the NRI programmable computer is just one of ten 
kits you receive, including a TVOM and NRI's 
exclusive electronics lab. It's the quickest and best 
way to learn digital logic and computer operation. 

You pay less for NRI training and you get more 
for your money. 
NRI employs no salesmen, pays no commissions. 
We pass the savings on to you in reduced tuitions 
and extras in the way of professional equipment, 
testing instruments, etc. You can pay more, but 
you can't get better training. 

More than one million students have enrolled 
with NRI in 62 years. 
Mail the insert card and discover for yourself why 
NRI is the recognized leader in home training. No 

salesman will call. Do it today and get started on 
that new career. 

APPROVED UNDER GI BILL 
if taken for career purposes Check box on card for details. 

NRINRIScHOS ,/ (j r McGraw -Hill Continuing Education Center illl 
3939 Wisconsin Avenue 

1ÿ+ i Washington, D.C. 20016 
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DX central 
reporting 

A world of SWL info! 

BY DON JENSEN 

Usually, in DX CENTRAL REPORTING, 
I deal with shortwave broadcasting sta- 
tions; sometimes with the broadcasting 

outlets on the AM medium wave band. 
It isn't too often that we talk about the 
so- called utility stations. 

The utility operations- usually termed 
the "utes" by DX listeners -are more 
easily defined by what they are not. 

A ute is not a broadcasting station. 
That is, it does not broadcast pro- 
grams, music, news, entertainment, 
propaganda or whathaveyou. A ute 
does not direct its transmissions to a 
general audience. 

Utility stations are not found just in 
the shortwave frequencies, but use chan- 
nels all the way from the very low 
frequency longwaves up to UHF. 

L 

How to subscribe to America's most 
down -to -earth magazine for the 
electronics and radio hobbyist! 

Each issue brings you- 
fascinating electronic devices to build 

Instructive articles on electronics, shortwave, and CB 
lively columns by writers who know their stuff 
backwards and forwards 
a Basic Course in electronics theory 

a great Q & A column to help with your projects 
or anything electronic 

Paw Mes-N,d.qbr 1Msape ttiou* 

Itt S. .-i i. I , .. ... $4.67 for ONE YEAR (6 issues). 
i rSCIAL HONE CO.t}InER ISSUE SEVEN ISSUES FOR CASH. 

tte- $291 
off regular subscription rate 

ELEMENTARY ELECTRONICS, Box 2630 
Greenwich CT 06835 

Bill mé $4.67 for ONE YEAR (6 issues) . 
Enclosed is $4.67. (I receive SEVEN issues for cash.) 

(Canada, all other countries $5.69) 

Name (please print ) 

Address 

City State Zip 

Allow 6 to 8 weeks for delivery of your first copy. H7K044 

1 

Broadly speaking there are four types 
of utility stations, categorized by their 
mission. There are fixed or point -to- 
point utes; maritime and coastal sta- 
tions; time and frequency standard sta- 
tions; and aeronautical stations. 

Point -to- pointers, whether commer- 
cial, governmental or military operate 
specifically to get messages of one sort 
or another from point A to point B- 
simple as that. Most listeners are fa- 
miliar with the time and frequency sta- 
tions of the U.S. and Canada, WWV 
and CHU respectively. And there are 
numerous others in the world. Stations 
in the maritime and aeronautical servi- 
ces are involved in obvious communi- 
cations services. 

From time to time, in future col- 
umns, we'll get involved with some of 
the specific types of ute stations you can 
hear on shortwave and other frequency 
ranges. This month, we focus on one 
type of aeronautical operation that 
many SWLs have come upon while. 
dialing across the shortwaves -the VOL - 
MET stations. 

VOLMETs air regular transmissions 
of aviation weather information for 
pilots on international and overseas 
flights. Typically, the VOLMET sta- 
tions transmit five minutes of aero- 
natical weather data twice each hour. 
Usually three to five, even six, VOL - 
MET stations share the same set of 
shortwave frequencies at different times 
during the hour. 

There is the Pacific Area VOLMET 
network, which operates on 2,980, 
5,519, 8,903 and 13,344 kHz., on fre- 
quencies shared by stations at Oakland, 
CA; Tokyo; Hong Kong; Honolulu, 
Hawaii; and Anchorage, Alaska. If con- 
ditions are right you may be able to sit 
on one of those frequencies for a half 
hour and hear all five stations in se- 
quence. 

Oakland uses the frequencies from 
five to ten minutes past each hour and 
again from 35 to 40 minutes after the 
hour. Tokyo uses the channels at 10 -15 
and 40 -45 minutes after the hour. Hong 
Kong's schedule is 15 -20 and 45 -50' 
minutes. The rest of the net is as fol- 
lows: Honolulu, 20 -25 and 50 -55 min- 
utes; Anchorage 25 -30 and 55 -60 
minutes. 

Equally well heard throughout North 
America are the stations of the Atlantic 
Area VOLMET network. New York 
Radio and Gander (Newfoundland, 
Canada) share 3,001, 5,652, 8,868 and 
13,272 kHz. New York operates from 
the hour until 20 minutes past, and 
again from H +30 to H +50 minutes. 
Gander fills in the "blanks" with trans- 
missions at H +20 to H +30 and from 
H +50 to H +60 minutes. 

Shannon Aeradio in Ireland uses 
5,533 and 8,833 kHz full time. During 
the GMT "day" it adds 13,312 kHz. At 
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IF YOU'RE WAITING FOR 
SOLDERLESS BREADBOARDS TO BE 

FASTER, EASIER, MORE 
VERSATILE AND LOWER - PRICED... 

Incredibly inexpensive. EXPERIMENTOR 
solderless sockets begin at $5.50' 
($4.00* for the 40 tie -point quad bus strip). 
A spool of 'solder costs more. 

Microprocessors and other complex 
circuits are easy to develop. EXPER- 
IMENTOR quad bus strips give you 4,8 
or 16 buses to simplify your breadboards. 

Infinitely flexible. Circuits can go in 
any direction, up to any size. All EXPER- 
IMENTOR sockets feature positive inter- 
locking connectors that snap together. 
Horizontally and/or vertically. And un- 
snap to change a circuit whenever you 
wish. 

Mix and match. Use large and small chips 
in the same circuit without problems. 
There are two sizes of EXPERIMENTOR 
sockets with 0.3" and 0.6" centers. 

Full fan -out. A CSC exclusive. The only 
solderless breadboard sockets with 
full fan -out capabilities for micro- 
processors and other larger (0.6 ") DIP's. 

EXPERIMENTOR QUAD BUS 
STRIP. $4.00* Four 40 -point 
bus strips. 3/6 X 6 x 3/4 ". 

Designated tie -points. Sim- 
plify translation from bread- 
board to PC- boards or wiring 
tables. 

EXPERIMENTOR 600. 
$10.95* 94 five -point termi- 
nals plus two 40 -point bus 
strips. 0.6" centers; 3/e x 6 x 
21/4 ". Easy Mounting. Use 4 -40 screws from 

the front or 6 -32 self- tapping screws 
from the rear. Insulated backing lets 
you mount on any surface. 

EXPERIMENTOR 350. $5.50'46 five -/ .,: 
point terminals plus two 20 -point bus 
strips. 0.3 "centers; 3/e x 31/2 x 2 ". 

EXPERIMENTOR 650. $6.2546 f ive- 
point terminals plus two 20 -point bus 
strips.0.6 "centers; 3/8 x 31/2 x 21/4 ". 

Accepts all standard components. 
EXPERIMENTOR sockets conform to an 0.1" 
grid and are DIP compatible. Also accept 
IC's, transistors, diodes, LED's, resistors, 
capacitors, transformers, pots, etc. 

Easy hookup. Components push in and pull 
out instantly. Use #22 -30 solid AWG 
wire for jumpers. 

Rugged, dependable construction. 
Sockets are constructed from abrasion 
resistant materials and withstand 100 °C. 
Each one features non -corrosive 
nickel -silver contacts. 

EXPERIMENTOR 300. $9.95" 94 f ive- 
point terminals plus two 40 -point bus 
strips. 0.3" centers; 3/8 x 6 x 2 ". 

WHAT ARE YOU WAITING FOR? 
Discover today how solderless breadboarding can save time and money on every circuit you build. Get 

acquainted with EXPERIMENTORTM socketst and how they simplify circuit design, assembly and testing. 
Eliminate the hassles and component damage of soldering. No special hardware or jumper cables 

required, either. And the price is so low, it's hard to believe. 
See your CSC dealer today. Or call 203 -624 -3103 (East Coast) or 415 -421 -8872 (West 

Coast) for the name of your local stocking distributor and a full -line catalog. 
CONTINENTAL SPECIALTIES CORPORATION =M= 

44 Kendall Street, Box 1942, New Haven, CT 06509 
203 -624 -3103 TWX 710- 465 -1227 

Nest Coast: 351 California Si.. San Francisco, CA 94104 
415- 421 -8872 TWX 910- 372 -7992 

MEXICO: ELPRO, S.A., Mexico City 5-23-30-04 
CANADA: Len Finkler Ltd.; Ontario 
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tU.S. Patent No. D235,554 
'Manufacturer's recommended resale. 

s.1977, Continental Specialties Corporation 
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Revolutionary 
breakthrough 
in CB 
antenna 
design 

AVANTI Invents the Saturn Base 
The reason the "Saturn" is so 
revolutionary is that it is absolutely 
the only combination vertical 
and horizontal omnidirectional 
antenna. That's right, it needs 
no rotor! You can pick up 
mobiles (which are vertical) or 
horizontal and vertical beams. 
The "Saturn ", invented after years 
of research by Avanti engineers, 
is the latest development using 

avanti 

TOP 

Haight 22' SIDE ' 

9.41.15 9' 
Weight 251bs. 

Omni-directlon.l - No rotor 
AV-501 Switchbos Included 

PATENT PENDING 

AVANTI's unique CO- INDUCTIVE 
principle to give you the per- 
formance of two antennas com- 
bined into one. 
The P.D.L. and Moonraker made 
dual polarity famous as the only 
antennas to have during the last 
sun spot cycle, and this time 
around any serious C.B.'er will 
want to have the "Saturn ". 

Avanti makes a complete line of high performance base and mobile 
CB antennas from $11.95 to $404.00. Write today for free catalog. 

AVANTI RESEARCH AND DEVELOPMENT, INC. 
340 Stewart Avenue, Addison, IL 60101 

Copyright 1977, all rights reserved 

Creators of 
the famous 

CIRCLE 28 ON READER SERVICE COUPON 

This is easy- 
anyone can solder 

WITH 
KESTER SOLDER 

Handymen! Hobbyists! 
DO- IT- YOURSELFERS! 

K 

Let Kester Solder aid you in your home repairs or hobbies. For that household 
item that needs repairing -a radio, TV, model train, jewelry, appliances, minor 
electrical repairs, plumbing, etc. - Save money - repair it yourself. Soldering 
with Kester is a simple, inexpensive way to permanently join two metals. 

When you Solder go "First Class" - use Kester Solder. 

For valuable soldering information send self- addressed stamped envelope to 
Kester for a FREE Copy of "Soldering Simplified ". 

KESTER SOLDER 
Litton 4201 WRIGHTWOOD AVENUE /CHICAGO, ILLINOIS 60639 

CIRCLE 13 ON READER SERVICE COUPON 
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ELEMENTARY 

DX CENTRAL 
tion that each broadcasting agency 
around the world use no more than one 
frequency in each SW band with pro- 
grams to the same or adjacent zones. 
This would mean, if finally adopted, 
that a station such as Radio Moscow 
could only use one frequency in each 
band at any given time for programs 
beamed to the east coast of North 
America. 

There are proposals that would alter 
the present frequency bands. Accord- 
ing to the tentative U.S. proposal, the 
regular AM medium wave band would 
expand its upper limit from 1605 kHz 
to 1 800 kHz. The "Fifth Notice" of the 
FCC proposes a new International 
Broadcast band, 5,005 to 5,060 kHz. 

The proposal would allot 6,950 to 
7,250 kHz to amateur radio exclusively, 
with broadcasting stations operating be- 
tween 7,250 and 7,500 kHz. The pro- 
posal would create a new broadcasting 
band between 13,700 and 13,800 kHz, 
and provide modest increases in the 
sizes of the 25, 19 and 16 meter bands. 

The FCC notice also tentatively put 
forth the idea that all "Internal" short- 
wave broadcasting be limited to fre- 
quencies below 7,500 kHz. This would 
mean a departure of many Latin Amer- 
ican stations, especially the Brazilians, 
from the higher frequencies. Finally, a 

stricter limitation on the power of these 
"Internal" SW broadcasters is proposed. 

Bandsweep. (Frequencies in kHz, 
times in GMT)- 4,985 -One of the 
strongest Brazilian stations on the lower 
shortwave frequencies is Radio Brasil 
Central, which can be heard on this 
frequency most evenings in North 
America.... 6,120 -This one is simply 
Super. Well, anyway that's the station's 
name, Radio Super and the location is 
the city of Cali in Colombia. Try this 
one around 0900 GMT, if you're willing 
to miss a little sleep. . . . 6,200 -No 
difficulty should be experienced in log- 
ging the English language service of 
Radio Tirana, Albania. Programming, 
however, is strictly for yawns! Listen 
around 0130.... 9,595 -Ads in English 
for Honda and Japan Airlines? You 
can hear these on NSB, Japan's "other" 
shortwave voice. You can find this sta- 
tion at 1530. . . . 11,755 -FEBA, the 
Far East Broadcasting Associates, a 

missionary outlet on the island nation 
of Seychelles in the Indian Ocean, was 
shut down briefly during political un- 
rest in the tropical isles during the 
summer. It's back on again, of course. 
A good time to tune this one is 0300. 
(CREDITS: Mark Godfrey, CO; Garry 
Spaoznikow, Winnipeg, MAN, Canada; 
Daniel Luce, TX; Glenn Thompson, 
NM; Bob Zilmer, WI; North American 
SW Association, Box 13, Liberty, IN 
47353) 
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ANNOUNCING NEW LOW rncEs 
AT RADIO SHACK, ixe "PARTS PLACE" 

Top quality devices, fully functional, carefully Inspected. Guaranteed 
to meet all specifications, both electrically and mechanically. All are 
made by well known American manufacturers, and all have to pass 

manufacturer's quality control procedures. These are not rejects, not 
fallouts, not seconds. In fact, there are none better on the market! 
Count on Radio Shack for the finest quality parts. 

TTL 
Digital 
ICs 

First Quality Devices Made by 
National Semiconductor and Motorola 

Type Cat Last NOW 
No Year ONLY 

-;400 276-1801 5 49 355 
7402 2761811 $ 49 395 
7404 2761802 5 59 355 
7406 276 -1821 5 69 495 
7410 276 -1807 S 49 395 
7413 , 276 -1815 51 19 794 
7420 2761809 5 49 39C 
7427 276-1823 S 69 49C 
7432 276 -1824 5 69 495 
7441 276 -1804 S1 59 994 
7447 276-1805 5199 995 
7448 1761816 $1 99 994 
7451 276-1825 S 49 39C 
/473 276.1803 5 79 49e 
;474 276 -1818 5 79 494 
;475 276 -1806 Si 19 794 
7476 276-1813 5 79 594 
7485 276.1826 51 59 1.19 
7486 276-1827 5 69 495 
'490 276 -1808 51 19 794 
-492 276 -1819 51 19 695 
74123 276.1817 51 69 995 
74145 276-1828 51 49 1.19 
74150 276.1829 51 79 1.39 
74154 276.1834 51 79 1.29 
74192 276.1831 S1 69 1.19 
74193 276 -1820 51 69 1.19 

0102 51 69 1.19 
, -,3 S169 1.29 

74C and 4000 Series CMOS ICs 

4CO2 
4C04 

-4C08 
C74 

4C76 
-4c90 
4C192 
'4C193 

3001 
:)11 
.013 
3017 
4020 
4027 
4049 
4050 
4511 
4518 

i -n -7301 $ 69 494 
276-2302 5 69 494 
276-2303 5 69 494 
276-2305 5 69 494 
276 -2310 5129 894 
276-2352 5159 89C 
2762315 52 29 1.49 
276-2321 52 49 1.69 
276 -2322 52 49 1.69 
276 -2401 5 69 49C 
276 -2411 6 69 494 
276-2413 Sr 29 894 
276 -2417 52 49 1.49 
276 -2420 52 49 1.49 
276-2427 51 29 895 
276-2449 5 99 694 
276-2450 $ 99 694 
2762447 5269 1.69 
276-2490 52 49 1.49 

Microcomputer Chip 
8080A Microprocessor. With a 16 -bit address bus capable of 
addressing up to 65k bytes of memory and up to 2561/0 ports. 
-TRI- State" data bus gives it DMA and multiprocessing capa- 
bility. All buses TTL compatible. Up to 244 variable length 
instructions, with 6 general purpose registers plus an accumu- 
lator. 40-pin DIP. 100% Prime. 276.2510 17.95 
RS2102 Static RAM. 1024 -word by one bit random access read /write 
memory. Under 750 nS access. Single +5V power supply. 
276 -2501 2 49 each or 8/14.95 1795 

Linear ICs 
First Quality Devices by 
National Semiconductor 
and Motorola 

Cat Type No 

301AH 276 -017 
324/4 276 -1711 
339N 276 -1712 
386CN 276.1731 
555CN 276 -1723 
556CN 276 -1728 
566CN 276 -1724 
567CN 276 -1721 
-23CN 276 -1740 
741CN 276 -007 
741H 276 -010 
3900N 276 -1713 
3909N 276 -1705 
3911N 276 -1706 
4558CN 276 -038 
75491 276 -1701 
75492 276 -1702 
7805 276.1770 
7812 276 -1771 
7815 2761772 

gast NOW 
Year ONLY 

$ 69 
$1 99 
51 99 
$1 99 
$1 49 
$2 79 
S2 99 
$2 99 
8 99 
$ 69 
$ 69 
$1 39 
$1 29 
$2 19 
$ 99 
$1.49 
$1 49 
$1 59 
$1 59 
$1 59 

495 
1.49 
1.49 
995 
794 

1.39 
1.69 
1.99 
69c 
49e 
495 
99C 
99e 
1.99 
795 
99c 
994 
1.29 
1.29 
1 29 

LEDs/Optoelectronics 

.1111 

Item Cat No. Reg New Only 

Solar Cell 276.115 1.59 
7 Silicon Solar Cell 276128 1 99 

If Photocell 276 -116 994 
' FPT 100 276 -130 79C 

s^, L9 Red LED 276 -041 2/695 2/495 
m Lg Clr LED 276 -047 2/695 2/495 
© Med Red LED 276 -026 21695 2/495 
IL Med Or LED 276-040 2/695 2/495 

Sm Red LED 276-042 2594 2/49e 

Project Accessories 

Digital Displays 

IC Troubleshooting Teat Clip. Test up to 

14 pins with probes or clips. Reg 4 59. 

276.1950 Sale 2.99 
IC Troubleshooting Test Clip. Test up to 

16 pins with probes or tips. Reg. 4 99 

276 -1951 Sale 3.49 
7 Experimenter Socket. 2x47 rows of 5 

connected he points 276 -172 9.95 

Bus Strip. 2,40 connected ore points. 

Clips to socket above 276 -173 1.99 

u1. Standard Edge -Card Board. 22 -pin 
1295 mounting holes 276-152 2.99 
<_. 2- Voltage Source Edge -Card Board. 
1368 mounung holes 276-154 2.99 
t 3- Voltage Source Edge -Card Board. 
1368 mounting holes 276-153 2.99 

22 -Pin Edge -Card Board Connector. 
44-termmals 276-1551 2.99 

a' 100 -Pin Edge -Card Board Connector. 
For standard 5.100 hobby computer bus 

276 -1554 4.99 each or 5119.95 

DIP Header. 16 -pin spacing 
276.1980 1.29 

Right Angle IC Socket. Mount LED s 

vertically. 16 -pm spacing 

276 -1985 1.49 
Metal Cabinet. 3' 5528554" 

270 -251 2.59 
Metal Cabinet. 452'556 

270 -252 3.49 
, Metal Cabinet. 6'.x2'..7, . 

770.253 4.49 

Transformers 
6 -3 Volts L2 Amps. 11l55116A4x1N1e ". 

273 -050 2 29 

6 -3 Volts. 3 Amps, 2s /res2x1. /5 ". 

273 -1510 399 
12 Volts 5 Amps. 452x211 Reg. 8.95. 
2731513 Sale 6.96 
18 Volts (Center Terminal), 4 Amps. Ideal 

for 5V (using CT). or 12V solid -state regu- 

lators. 4x2x21h ". Reg. 8.95. 

273 -1514 Sale 6.95 

Digas Size Dnve 
Cat 

at 

C 4 0.5" ASOO. 276-1201 
+ 4 0.5" Cath. 276 -1202 

Last NOW 
Year ONLY 

$9.95 6.95 
$9.95 6.95 

Digits Size Dnve Cat. No. 
Last NOW 
Year ONLY 

1 0.6" 
1 0.6" 
1 0.3" 
1 0.3" 
1 0.3" 
1 0.3" 

Anoo. 

Cath 
Anod. 

Cath 
Mod. 
Cath. 

276-056 
276.066 
276 -053 
276 -0E2 
276 -1210 
276 -1211 

$3 99 2.99 
$3.99 2.99 
$2.99 1.99 

4/$8.97 4/6.99 
4/38.97 4/6.99 

Selected Diodes 
Type Cat. No 

194001 276-1101 
1714003 276-1102 
1744004 276-1103 
194005 276 -1104 

Last Now 
Year Only 

2/395 
2/595 2149e 
2/69e 2ß9e 
2/795 2ß9e 

194735 276.561 21190 
194739 276-562 2ß9e 
194742 276.563 2ß94 
194744 276 -564 2ß9e 
Trigger - 

Diode 276-1050 S. 49 394 

195401 276 -1141 2 /694 
195402 276-1142 2189e 2/194 
195403 276 -1143 2/994 2/394 
105404 276-1144 2/$1 19 2/994 

PTC205 276 -1114 3/1.394 

SCR's and Triacs 
Device Rating Cat No 

Last Now 
Vear Only 

LASCR 2005.1 6A 276-1095 51 59 99e 
SCR 200V 6A 276 -1067 $1.39 890 
SCR 400V.6A 276 -1020 51.49 990 

Iliac 2000.66 276 -1001 $1 39 390 
Tnac 400V.6A 276 -1000 $1.49 99e 

BR 50PIV 1 4A 276-1151 790 
BR 100PIV,1.4A 276 -1152 
BR 1005,45 276-1171 
BR 2006,48 276 -1172 
BR 4005 4A 5276 -1173 
BR 50PIV.6A 2761180 

99e 
1.49 
1.69 
1.89 
1.99 

Digital Car 
Clock Module 
Just add switches and install! Type MA1003, 
with MOS /LSI clock circuit chip, green 
fluorescent display with four 0.3" digits. Has 
2.09 MHz crystal, blinking colon activity indi- 
cator. Six -pin edge -connector. For any 
12VDC source. 277 -1003 24.95 

Experimenter's 
PC Board 
Simplifies 
IC Projects 

Ideal for two -circuit projects. Fire - 
retardant copper -clad board is only 
21/2x5x1/16 ". Really simplifies inte- 
grated circuit projects by extending 
leads for easy soldering. 
276 -151 2 99 

IC Socket 
Wrapping Tool 
For making superior, precision connections- without sol- 
dering. Wraps, unwraps, and strips 30 -gauge wire. Modified 
wrap for extra security. No bits, sleeves or special skills 
needed. Balanced, 41/2" long. All- metal. 276 -1570 .. 6.95 
14 -Pin Wire- Wrapping Sockets. 276 -1993 Pk. 2/1.29 
16 -Pin Wire -Wrapping Sockets. 276 -1994 Pk. 2/1.39 
50' Red Wire. #30 Gauge Kynar. 278 -501 1 99 
50 White Wire. #30 Gauge Kynar. 278 -502 1 99 
50' Blue Wire. #30 Gauge Kynar. 278 -503 1 99 

Low -Profile DIP Sockets 
B -Pin. 276 -1995. Reg. 2 for 5.69 2/595 
14 -Pin. 276 -1999. Reg. 2 for $1.19 2/590 
16 -Pin. 276 -1998. Reg. 2 for $1.19 2/895 
28 -Pin. 276 -1997. Reg $1.19 Each. 894 
40 -Fln, 276 -1996. Reg. S1 39 Each. 990 

8- Rocker DIP Switch 
Incorporates 8 on -off 
switches. For easy 
change of preset logic 
states. Fits any 16 -DIP 
socket. 275 -1301 ... 1.99 

WHY WAIT FOR MAIL DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! Radio a 

Prices May Vary at Individual Stores and Dealers 

ELEMENTARY ELECTRONICS /November -December 1977 

A TANDY COMPANY FORT WORTH, TEXAS 76102 
OVER 6000 LOCATIONS IN NINE COUNTRIES 
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The better the training 
the better you'll Seed 

for 

FREE 
ed 

Illustrated 
care 
guide r 

Nßá e s tortw 

IN- CIRCUIT TRANSISTOR TESTER 

COMPU- TRAINER 
TROUBLESHOOTER 

VOM 

SOLID -STATE / 

OSCILLOSCOPE 

NTS /HEATH 
G R 2000 
Digital 
Solid -State 
Color TV 
315 sq. in. 
Picture 

ELECTRO -LAB 
(Simulated TV Reception) 

As an NTS student you'll acquire the know -how that 
comes with first -hand training on NTS professional 
equipment. Equipment you'll build and keep. Our 
courses include equipment like the NTS /Heath 
Digital GR -2000 Solid State color TV with first -ever 
features like silent varactor diode tuning; digital 
channel selection, (with optional digital clock), and 
big 315 sq. in. ultra -rectangular screen. 

Also pictured above are other units - 5" solid state 
oscilloscope, vector monitor scope, solid -state ster- 
eo AM -FM receiver with twin speakers, digital multi - 
meter, and more. It's the kind of better equipment 
that gets you better equipped for the electronics 
industry. 
28 

This electronic gear is not only designed for train- 
ing; it's field -type - like you'll meet on the job, or 
when you're making service calls. And with NTS 
easy -to -read, profusely illustrated lessons you learn 
the theory behind these tools of the trade. 

Choose from 12 NTS courses covering a wide range 
of fields in electronics, each complete with equip- 
ment, lessons, and manuals to make your training 
more practical and interesting. 

Compare our training; compare our lower tuition. 
We employ no salesmen, pay no commissions. You 
receive all home -study information by mail only. 
All Kits, lessons, and experiments are described in 
full color. Most liberal refund policy and cancella- 
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and the equipment 
be equipped. 

HIGH FIDELITY 
SPEAKERS 

SOLID -STATE STEREO 
AM /FM /MULTIPLEX 

RECEIVER 

COLOR BAR /DOT 
GENERATOR / 

t 

TUBE & TRANSISTOR TESTER 
FET -VOM 

AM /FM /SW PORTABLE 
SOLID -STATE RECEIVER 

0 
O 

5" OSCILLOSCOPE 

'IMP* 4Iliptf 

VECTOR MONITOR 
SCOPE 

x;;hèá:9 

DIGITAL SOLID -STATE 2 -METER FM SOL D -STATE MULTIMETER TRANSCEIVER & POWER SUPPLY POCKET RACIO 

tion privileges spelled out. Make your own com- 
parisons, your own decision. Mail card today, or 
clip coupon if card is missing. 

NO OBLIGATION. NO SALESMAN WILL CALL 

APPROVED FOR VETERAN TRAINING 
Get facts on new 2 -year extension 

NATIONAL TECHNICAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

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

ELEMENTARY ELECTRONICS /November- December 1977 

SIGNAL 
GENERATOR 

r - 
MI 
- - M 

NATIONAL TECHNICAL SCii100LS Dept 222 -117 MI 
I4000 South Figueroa St., Los Angeles, Calif. 90037 
Please send FREE Color Catalog and Sample Lesson. 
NO OBLIGATION. NO SALESMAN WILL CALL. I Color TV Servicing Electronics Technology 

B & W TV and Radio Servicing El Computer Electronics 
Electronic CommunicatiDns (1] Basic Electronics 
FCC License Course Audio Electronics Servicing 

1 NAME AGE I 

1 
ADDRESS APT rt 

CITY STATE 

1 
I Please fill in Zip Code for fast service 

Check if interested in G.I. Bill information. 
Check if interested ONLY in classroom training in Los Angeles. 
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You've got a secret 
with 
the 

amazing 
Realistic® 

One 
iitilUierTm 

l /V 

How's a CB bandit going to take your CB if he doesn't 
even know you've got one? That's the secret of the 
One -Hander. Since all controls you need are in the 
palm -sized handset, you can mount the tiny 
transceiver case permanently out of sight - in the 
glovebox, under dash or seat, even in the trunk using a 
special extension cable. When you leave your vehicle, 
unplug the handset and lock it up or take it with you. 
The One -Hander is safer and easier to use while driv- 
ing - no reaching and fumbling around to make ad- 
justments. Built -in noise blanker and limiter chop out 
ignition -type noise. Two ceramic filters and push -pull 
audio circuitry. Improved auto -modulation for FULL 
talk power, always. With mounting bracket, cables for 
12 VDC positive or negative ground. Thieves hate 
the Realistic One -Hander. But you:ll love it. Just 
169.95* at your nearby Radio Shack. 

11/2551/4x7' case 
with selector switch 
for handset speaker. 
built -in speaker, or optional 
external speaker. 

ALL THE 

CONTROLS ARE 
IN THE MIKE 

Push -to -Talk Switch 

./ Speaker and Mike 

J Channel Selector 
with LED Indicator 

Volume On/Off Control 

Variable Squelch ./ 5' Coiled Cord J 

Trunk -mount your One- Hander: Special 161/2 -foot cable 
runs from trunk under carpet to plug -in jack on dash. 

Everything's hidden! Cable (21 -600) just 29.95'. 

32 

FREE! New '78 Catalog 
Come in for your copy and see 
what's really new in electronics. 
164 pages, 100 in full color. 
2000 exclusive items. 

SOLD ONLY WHERE YOU SEE THIS SIGN: 

adre !hack 
A TANDY COMPANY ' FORT WORTH. TEXAS 76102 

OVER 6000 LOCATIONS IN NINE COUNTRIES 
'Price may vary at individual stores snc dealers Prices and products may vary in Canada. 
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elementary: of Dec. 

Electronics 

Get split- second accuracy for your 
darkroom prints with this IC timer. 

by Walter Sikonowiz 

ELAPSED TIME 

F YOU WORK IN THE DARKROOM Or 

have a chemical process or other pro- 
gram which can use an adjustable 

interval timer you can use PRO -TIMER. 
Particularly if you need to time a pro- 
gram which runs on electricity, or 
which requires an alarm to be sounded 
at the end of the prescribed interval, 
Pro -timer is for you. You can adjust 
it to measure intervals as brief as 10 
seconds, or as long as nearly six min- 
utes (5:50). With a simple modification 
you can set it up for much longer pe- 
riods, too. 

While Pro -timer is busy keeping track 
of the amount of time left before it 
sounds the alarm, and cuts off the 
electricity to the device (or process or 
program) you want, a meter on its 
front panel shows what percentage of 
the timed interval has gone by, and 
how much is left. 

Most electronic timer projects share 
I. a common fault: the lack of any indi- 

cation of elapsed time. Suppose, for 
instance, that a process needs to be 
timed for two minutes. Further sup- 
pose that when one -half of the total 
time has elapsed, some subordinate 
task, such as the addition of a chemical, 
has to be performed. If your timer 
provides no indication of the elapsed 

time, how do you tell when the first 
minute is up? It's simple, however, if 
you build Pro -timer because its panel 
meter shows the fraction of the total 
timed interval that has already elapsed. 

For example, suppose that you've 
selected an interval of four minutes 
and thirty seconds by means of the two 
front -panel switches. When the meter 
needle shows .5, one -half the total 
time, two minutes and fifteen seconds, 
has gone by. The timed interval can 
be adjusted from 5 minutes and 50 
seconds down to ten seconds in ten - 
second increments. For the duration 
of the timed interval, the timer will 
supply power to an electrical device. 
When the time is up, power to the 
load is cut off, and an audible alarm 
sounds. This feature permits you to 
use the timer on tasks under manual 
control as well as those under electrical 
control. 

How The Circuit Works. To see how 
Pro -timer works, refer to the schematic 
diagram on the next page. IC1, a 555 
integrated circuit (which is widely used 
in timing circuits) operates here as a 
monostable multivibrator. 

Applying power to the timer triggers 
IC1 due to the action of D9 and R5 
on the IC's trigger input, pin 2. In 

order for ICI to be triggered, pin 2 

must be held at ground potential mo- 
mentarily. When the unit is turned 
On, the supply voltage rises gradually, 
taking about .01 second to reach full 
potential. However, D9 and R5 hold 
pin 2 at ground potential until the 
supply voltage exceeds D9's rating: 9.1 
volts. This causes IC1 to trigger. Con- 
sequently, its output (pin 3) goes high, 
K1 gets energized, and power is sup- 
plied to whatever is plugged into the 
AC socket, JI. Furthermore, the fact 
that ICI's output is high causes Q2 to 
conduct, thus shorting out C6 and 
keeping the alarm signal from sound- 
ing. 

Transistor Q1 is connected as a con- 
stant- current source, which acts to 
charge up capacitor C7. The actual 
charging current is determined by the 
net resistance selected by S2 and S3. 
Selecting a smaller emitter resistance 
for Q1 results in a larger charging cur- 
rent, and C7 thus gets charged up at 
a correspondingly accelerated rate. Be- 
cause the capacitor is being charged by 
a constant current, the voltage on C7 
rises linearly with time. When the volt- 
age on the capacitor reaches a thres- 
hold level, determined here by adjust- 
ment of R8, IC1 will reset itself and 
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10 PRO TIMER 

discharge C7 through pin 7. This means 
that the timed interval is up, and pin 
3 of IC1 drops to a low potential. Con- 
sequently, K1 becomes de- energized, 
cutting off power to the load. At the 
same time, Q2 stops conducting and, 
in the process, turns on the relaxation 
oscillator formed by R3, R4, C6, and 
Q3. During operation of the relaxa- 
tion oscillator, C6 alternately charges 
through R3 and discharges through 
Q3's emitter. Since the speaker is in 
series with Q3's emitter, an audible 
warning signal is produced at the end 
of the timed interval. 

Let's go back now to capacitor C7. 
The meter reads the voltage on C7 
through unity -gain buffer IC2. If we 
calibrate the meter, by adjustment of 
R9, so that it reaches full -scale when 
the voltage on C7 reaches its maximum 
level, then any reading on M1 may be 
interpreted as relative elapsed time be- 
cause the voltage on C7 is a linear 
function of time. When we select the 
required time interval, by means of 
S2 and S3, we change only the rate 
at which C7 charges -the threshold volt- 
age level to which the capacitor even- 
tually charges remains fixed. Therefore, 
the meter readout is valid for all timed 
intervals. 

More On How it Works. Fuse F1 
limits the load current to 1 ampere, 
which is about the maximum that the 
relay's contacts can handle. Use a slow - 
blow fuse since loads such as a lamp 

SI b 

TO S2 

TO S3 

This is the parts lay- 
out for the Pro Timer 
printed circuit board. 
On the PC board ev- 
erything should be 
positioned exactly as 

shown in this diagram. 

Internal view shows how 
highly packed the au- 
thor's prototype is. Parts 
layout is not critical in 
this unit, so you have 
a good deal of freedom 
with the arrangement of 
components in the unit. 
Don't move things 
around too much, but 
if this is your first proj- 
ect, you might want to 
use a larger box, so the 
parts will be spread out. 

S3 
MINUTES 

CI 

S2 
SECONDS RELAY M ETER 

JI 
LOAD SOCKET 

TI SPEAKER 

C7 

will draw initial current much higher 
than the normal operating current. If 
you were to use a heftier relay, then 
larger loads could be accommodated, 
and F1's rating could be increased ac- 
cordingly. However, different relays will 
require different coil currents, which 
would require re- design of the power 
supply. So unless you know what you're 
doing, stick with the relay specified. 

T1 supplies power to a conventional 
full -wave bridge rectifier system, whose 
output is regulated and split into two 
voltages, +15 volts and -6 volts, by 
zeners D5 and D6. Note that the nega- 
tive supply connects to only one point 
in the circuit: pin 4 of IC2. Power for 
all the rest of the circiut comes from 
the positive supply. 

Diodes D7 and D8 protect IC1 from 

the inductive kickback generated by re- 
lay Kl. Resistor R15 limits the maxi- 
mum current through Q1 to a safe level 
in case both S2 and S3 should be turned 
to their "0" positions. Finally, note that 
power switch Sl is a double -pole af- 
fair. In the O$ position, the AC power 
is disconnected, and C7 is discharged 
through R26. This provides a rapid dis- 
charge of the capacitor should the timer 
be turned off before completion of a 
timed interval. 

Construction. Parts layout of Pro - 
timer is entirely uncritical, so you may 
use any method you like: a printed cir- 
cuit, perfboard, or whatever else. The 
prototype shown here is housed, rather 
tightly, in a 3 x 6 x 4 -inch aluminum 
mini -box. Use a larger case if you like 
lots of room in which to work. The 

SECONDARY 
OF TI 

TO SPEAKER 
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meter and switches mount on the front 
panel of the cabinet, while J1 and the 
speaker go on the back. Don't worry 
that the alarm's volume will be reduced 
by a back -mounted speaker. Since the 
alarm signal operates at about 300 Hz, 
it gets reflected well enough to be audi- 
ble in all directions. Switches S2 and 

S3 are single -pole, six -position rotary 
devices, whereas the Radio Shack unts 
specified are double -pole units. Just 
ignore one section on each switch. 

Timing resistors R16 through R25 
can be mounted point -to -point on the 
lugs of the two rotary switches. Be sure 
to use a good -quality, low- leakage ca- 

pacitor for C7. The capacitor you see 
in the photographs has screw terminals, 
while the Radio Shack unit specified 
has wire leads. Eletcrically, the units 
are identical. Since C7 and Cl are 
physically rather large, strap them se- 
curely to the board with wire. Don't 
rely solely on the capacitor's leads to 

PARTS LIST FOR PRO -TIMER 

C1- 1000 -uF, 50 -Volt electrolytic capacitor 
(Radio Shack 272 -1047 or equiv.) 

C2, 3- 100 -uF, 35 -volt electrolytic capacitor 
(Radio Shack 272 -1028 or equiv.) 

C4,5 -.1 -uF capacitor (Radio Shack 272 -135 

or equiv.) 
C6 -1 -uF tantalum capacitor (Radio Shack 

272 -1406 or equiv.) 
C7- 3300 -uF, 35 -volt electrolytic capacitor 

(Radio Shack 272-1021 or equiv.) 
C8 -22 -uF tantalum capacitor (Radio Shack 

272.1412 or equiv.) 
D1,2,3,4,7,8 -1- ampere rectifier (Radio Shack 

276 -I102 or equiv.) 
D5 -15 -V, 1 -watt zener diode (Radio Shack 

276 -564 or equiv.) 
D6- 6.2 -V, 1 -watt zener diode (Radio Shack 

276 -561 or equiv.) 
D9- 9.1 -V, 1 -watt zener diode (Radio Shack 

276 -562 or equiv.) 
IC1 -555 intergrated circuit timer module 

(Radio Shack 276 -1723 or equiv.) 
IC2 -741 integrated circuit operational ampli- 

fier (Radio Shack 276 -010 or equiv.) 
K1 -12 -V, 1200 -ohm single -pole, single -throw 

relay (Radio Shack 275 -003 or equiv.) 
M1 -0 -1 mA, DC panel meter (Radio Shack 

22 -052 or equiv.) 
Q1- General- purpose PNP silicon transistor 

2N3906 (Radio Shack 276 -2023 or equiv.) 
02- General- purpose NPN silicon transistor 

2N3904 (Radio Shack 276 -2030 or equiv.) 
Q3- Unijunction transistor (Radio Shack 276- 

2029 or equiv.) 
R1 -270 to 300 -ohm, 2 -watt (Allied Electron- 

ics 823 -270 or equiv.) 
R2- 27,000 -ohm, 1/4-watt resistor (Radio 

Shack 271 -1300 or equiv.) 
R3- 10,000 -ohm, 1/4-watt resistor (Radio 

Shack 271 -1300 or equiv.) 
R4,6,11,12 - 1000 -ohm, 1/4-watt resistor 

(Radio Shack 271 -1300 or equiv.) 
R7 -820 -ohm, 1/4-watt resistor (Radio Shack 

271 -1300 or equiv.) 
R8,9- 10,000 -ohm potentiometer, circuit - 

board mounting (Radio Shack 271 -218 or 
equiv.) 

R10- 680 -ohm, 1/4-watt resistor (Radio Shack 
271 -1300 or equiv.) 

R13- 2200 -ohm, 5 %- tolerance, any wattage 
resistor (Allied Electronics 824 -405 or 
equiv.) 

R14- 3900 -ohm, 5 %- tolerance, any wattage 
resistor (Allied Electronics 824 -202 or 
equiv.) 

R15 -100 -ohm, 1/4-watt resistor (Radio Shack 
271 -1300 or equiv.) 

816,17,18,19,20 - 3000 -ohm, 5 %- tolerance, 
any wattage resistor (Allied Electronics 
824 -427 or equiv.) 

821,22,23,24,25 -18,000 -ohm, 5 %- tolerance, 
any wattage resistor (Allied Electronics 824- 

565 or equiv.) 
R26 -47 -ohm, 114 -watt resistor (Radio Shack 

RI6 R17 R18 R19 R20 
3K 3K 3K 3K 3K 

+15VDC 

20 
10 

0 

S2 

SECONDS 

30 

D9 A' 
R5 'IÌ- 

i 
1 3F ---- 1 8 

ICI 
2 7 

40 
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+15V 

R21 R22 R23 R24 R25 
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0 

5 
S3 
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4 

41 

3 6- RnriK 
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LOAD SOCKET 

FI ON 
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E 

Q3 

R4 
IK 

B2 

BI 

TI 
2 RI 

270,2W 

271 -1300 or equiv.) 

Note: Any of the 1/a -watt resistors above may 
be replaced with 1 -watt resistors. And 

if 5% resistors are not available, 10% re- 
sistors (Radio Shack 271 -000 or 1300 series) 
will do, but accuracy of the timer will be 

slightly lower. 

Sl -DPDT toggle switch (Radio Shack 275- 
1546 or equiv.) 

S2,3 -DP, six -position rotary switch (Radio 

RII 
I +15V 

3 
-6V 
7 

IC2 

R12 
IK 

4 

R13 
2.2K 

RI 4 
3.9K 

R9 
10K 

RIO 
680 

MI e 

D5 

+ C2 C4 
10OuF .IuF 

+ISV 

+ 

D6 C3 CS 
100uF .IuF 

6V 

Shack 275 -1386 or equiv.) 

T1 -power transformer, 115 -VAC primary, 24- 
V, 300 mA secondary (Radio Shack 273 -1386 
or equiv.) 

Misc. -1- ampere fuse (Radio Shack 270 -1238); 
fuse holder; small loudspeaker -any 3.2, 4, 

or 8 -ohm speaker which will fit in your 
cabinet is OK (Radio Shack 40 -245 was 

used in prototype); IC sockets; solder, 
wire, etc. 
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PRO TIMER 

hold them in place. 
Also make sure that C7 is formed 

before wiring it into the circuit. To do 
this, connect the capacitor, in series 
with a resistor of about a thousand 
ohms, across a 9 -volt battery or power 
supply with capacitor (-1-) connected 
to positive. Leave it there for half an 
hour, then disconnect everything, and 
discharge the capacitor through the 
resistor. 

For best accuracy, it is desirable to 
use 5- percent tolerance resistors for 
R13, R14, and R16 through R25. Al- 
ternatively, for R16 through R25, you 
might try hand- selecting and matching 
resistors, using an accurate ohmmeter 
or bridge, but this is a tedious process. 
The object is to get the closest possible 
match among the elements of either 
set of resistors (R16 -R20, or R21- 
R25) , and at the same time to have 
the mean resistance of the second set 
equal to six times the mean resistance 
of the first. Precision restistors could be 
used, but excellent results were ob- 
tained in the prototype using common- 
ly- available 5% resistors. 

Be certain to observe proper po- 
larities with Cl, C2, C3, C6, C7, C8, 
the meter, and all the semiconductors. 
Incidentally, leads for all the semi- 
conductors are properly identified on 
the packages in which they are sold. 

This is the print- 
ed circuit board 
layout for Pro 
Timer. It is shown 
in the exact size 
corresponding to 
the actual PC 
board you will 
need for the unit. 
If this Is your first 
time making a PC 

board, be sure to 
exercise great care 
so that no hair - 
thin bridges short 
between conduc- 
tive paths. 
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Q3 is a UJT, and its lead terminology 
may be unfamiliar; B2 connects to R4, 
while E goes to the speaker, and B1 
goes to ground. As always, use rosin - 
core solder and a low -heat (25 -watt or 
less) soldering iron when making the 
connections. Finally, you'll note that 
no connection is made to pins 1, 5, or 
8 of IC2. These may be clipped off 
before mounting. 

Operation and Calibration. Operation 
of the Pro -timer is literally a snap. Dial 
in the desired time via S2 and S3, and 
flip Si to On. At the end of the timed 
interval, the speaker will alert you with 
a raucous tone. To re- initiate another 
timed interval, switch SI to Off, and 
wait a few seconds. Then switch it 
back On again. Before you can use 
Pro -timer, it must be calibrated. Begin 
by adjusting R9 so that its resistance 
is at maximum. Set R8 to the mid- 
point of its range of rotation. Dial in 
a time of 1 minute on S2 and S3. Flip 
Si to On and, using a clock with a 
sweep -second hand as a reference, time 
how long it takes for the trine to sound 
after turn -on. Adjust R8 in small steps 
until the timed interval is exactly one 
minute. When that is done, start up 
Pro -timer, again set at one minute, and 
adjust R9 so that M1 just reaches 
full -scale at the end of the timed in- 
terval. You should use your clock as 
a reference here, too. As one minute 
approaches, adjust R9 so that full - 
scale deflection occurs at the one -min- 
ute mark. Your Pro -timer is now cali- 

brated. Now you should check its ac- 
curacy at other time settings. When I 
checked my prototype, the following 
results were obtained: 

SWITCH SETTING ACTUAL TIME 

10 sec. 
20 sec. 
30 sec. 
40 sec. 
50 sec. 
1 min. 
2 min. 
3 min. 
4 min. 
5 min. 

11 sec. 
21 sec. 
32 sec. 
42 sec. 
52 sec. 

1:00 
2:00 
3:01 
4:03 
5:03 

Note that percentage -wise the accur- 
acy is excellent on times over one min- 
ute, and only fair at times less than 
a minute. Since accuracy is a chance 
affair, your results will be different. 
Should you desire better accuracy, 
hand -select the timing resistors as de- 
scribed earlier. For most readers, how- 
ever, rseults similar to those of the pro- 
totype will be more than adequate. 

The Components Board. In this 
project the parts layout is entirely un- 
critical so the parts may be mounted 
on a printed circuit board, using the 
board pattern shown, or a similarly - 
sized piece of perf board, with flea 
clips inserted into holes at roughly the 
same locations as are indicated in the 
components location diagram. If you're 

(Continued on page 93) 
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e/e checks out the,... 

TEXAS INSTRUMENTS 
58 PROGRAMMABLE 
CALCULATOR 
It's almost like carrying a computer in your pocket, when you 
handle one of the new generation of electronic calculators. 

IMAGINE A COMPUTER SO SMALL it can 
fit the back pocket of your jeans, or 
the inside pocket of a jacket. Not 

possible? Wrong! Though Texas Instru- 
ments, Inc. -or TI as they are more 
commonly known -has decided to call 
their model TI -58 a programmable cal- 
culator it is in fact a computer, with a 
lot more capability than some of the 

T 
devices presently sold as "full scale 
computers." 

The TI -58 resembles many other 
scientific type calculators such as TI's 
own models 50, 51, 56, etc. It has a 
twelve character LED display that 
shows 10- digits with sign in standard 
format, or 8 -digit mantissa with 2 -digit 
exponentiation and 2 -signs in scientific 
notation. The keyboard has the usual 

A complete set of label cards for each mod- 
ule fits into a compartmented wallet (sup- 
plied) which, in turn, fits inside a compart- 
ment in the calculator's soft -case. 

assortment of transcendental functions, 
storage (memory), parenthesis, etc., 
etc. The calculator uses an Algebraic 
Operating System (termed AOS) which 
means you enter the problem just as its 
written -usually from left to right -as 
you did (or do) in school. You don't 
have to learn a new way to express or 

CIRCLE 47 ON READER SERVICE COUPON 

work mathematical relationships. 
In addition to common scientific fea- 

tures the TI -58 can be programmed just 
like a computer for up to 480 steps. Ac- 
tually, the number of steps is deter- 
mined by the amount of memories 
needed as the overall capacity is shared 
between program steps and memories. 
If you need complete memory, and no 
steps, up to 60 memories are available. 
User partitioning allows the memory 
and program steps to be split as needed. 
You can partition the TI -58 for 320 
steps and 20 memories, or 480 steps 
and no memory, and every choice in 
between. 

It's true there are other programmable 

calculators Tat approach the TI -58's 
steps and features, so you're entitled to 
ask "Why call it a pocket computer ? ". 

The Big Plus. Well, it's the extra 
features in the TI -58 that make it a 
pocket computer. Among these extras 
are: ful editing capability; data memo- 
ries; test registers available for looping, 
increment and decrement; and most 
important, solid state software (pro- 
grams) available on thumbnail size 
ROMs (read only memories) that plug 
directly into the TI -58, and which can 
be utilized as independent programs or 
as part of a larger user -written program. 

Using these extra features is ably 
taught in the instruction manual, Per- 

The module, which is no larger than the tip of your thumb simply drops into a polarized 
opening in the rear and is secured by the sliding door. To change modules you lift 
out the one that's installed and drop in the desired one. You cannot install a module 
incorrectly. When the battery pack is removed, internal contacts connect the TI -58 
to the matching printer /plotter by simply securing the circulator to the printer. Because 
there are no connecting wires the calculator is restored to non -printer use by simply 
removing it from the printer and snapping the battery pack into place. 
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TI -58 CALCULATOR 

sonal Programming, which is packaged 
with each calculator. Much more than 
just an instructive pamphlet, the book 
runs to more than two hundred over- 
size pages and is -in itself -a fine entry 
into the world of programming. With 
this manual, coupled with the features 
of the calculator, the user will find 
himself able to program for sophisti- 
cated, complex problems within a very 
short time. 

PROGRAM STEPS 480 

400 10 

320 20 

240' 30` 

160 40 

80 50 

60 MEMORIES 

Calculator in this configuration when turned on, 
May be changed from the keyboard or in a program. 

With the TI -58, program steps and memory 
registers can be varied by the user. The 
58 has a 240 -program step and 30 -memory 
configuration when turned on. This can be 
varied at the keyboard or in a program. 

Firstly, full editing. Assume you have 
writen a program and then discover 
that in entering the program you have 
left out a step, or you want to change 
one or more steps. With the TI -58 you 

don't have to re -enter the program. 
Using the editing feature you can make 
changes, insertions, and even move the 
program forward, just as you might do 
with a computer. 

The whole business of editing has 
been reduced to a series of easy, key- 
boarded steps. Four keys control the 
entire process. The calculator is first 
placed in the Learn mode; at this point, 
the LED display gives a numerical in- 
dication of the program step along with 
a label as to what that step is about. 

For instance: 000 76 on the LED 
display reveals that at the beginning 
of your program (000) you hit the 
Label (LBL) key. (76 is the position 
of the LBL key on the keyboard.) Like- 
wise, 017 01 means that as the seven- 
teenth step of your program you have 
entered the number 1. 

You can single -step right through 
the program, and you can backstep and 
return to any point. Once you have 
found where you want to make the 
change you have only to key it in. 

The test register actually permits you 
to test for less than, greater than, equal 
to, and not equal to, and then loop or 
shift to a function or subroutine de- 
pending on the test. Again, this is a 
computer -type function. 

One of the most useful keys in mak- 
ing your program is the DSZ key, 
which stands for `Decrement and Skip 
On Zero.' This is the key which allows 
you full control as to how many cir- 
cuits of a `loop' a program should make. 

Instead of having to run the same 

The PC -100A printer adds alphanumeric printout to either the TI -58 or the 59. With 
this capability the distincton between calculator and computer becomes a very fine 
line. Installing one of TI's calculators on the printer is quite simple. The battery 
compartment is removed and the calculator then fits right onto the PC -100A. 

The Texas Instruments Programmable 58 
calculator with an instruction card being 
inserted. Every subroutine contained in the 
calculator's Library Module has a separate 
card. The cards tell the user how to call 
up and use each individual program, so 
that there is no need to refer to a book. 

program a few times over by manually 
pressing the Run /Stop key and keep- 
ing track how often its pressed, you 
just have to sit back and allow the DSZ 
to do it all for you. The convenience 
and sheer powerfulness of it all is 
bound to lead you deeper -and more 
rewardingly -into programming than 
you had ever thought you might go. 

An Elephant's Memory. Every TI 58 
has the capability of over 5,000 extra 
steps stored on a ROM (Read Only 
Memory) chip which plugs into the 
back of the calculator. TI calls this 
ROM a module, and they have an entire 
library of such modules. 

The master module, which is sup- 
plied with the calculator, consists of 
twenty -five preprogrammed functions. 
The listing of programs (or subrou- 
tines) is truly astonishing; Matrix In- 
version, Zeros of Functions, Polyno- 
mial Functions, Simpson's Approxima- 
tion Continuous or Discrete, Compound 
Interest, Annuities and Moving Aver- 
ages to name but a random sampling. 

The great thing about this, is that 
each of the on -ROM subroutines is just 
that -a subroutine. You can call them 
up as part of your own program, use 
them in a loop, have them operate 
within whatever parameters you choose. 

If you need even more versatility, TI 
has five other ROM modules pro- 
grammed for specialized areas. These 
optional modules contain subroutines 

(Continued on page 94) 
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Hearing 
Again 

Through 
Microprocessors 

The Teletactor is a new device which 
promises a limited sort of "hearing" to 
the deaf. A deaf patient wears a belt 
around his waist, a special belt which 
causes a tickling sensation on the skin 
when sounds are produced. 

"Patients really can't converse with 
our belt," said Dr. Frank Saunders, one 
of the belt's developers, "but they are 
able to recognize a number of situa- 
tions." The totally deaf, according to 
Saunders and others at the San Fran- 
ciscan Smith -Kettlewell Institute of Vis- 

Electronics con- 
verts sound into 

feeling for the 
totally deaf. 

The closeup on the upper left shows 
the reverse side of the Teletactor's belt, 
with its tiny stimulators that vibrate 
against the wearer's skin. As they vi- 
brate in different patterns correspond- 
ing to varying sounds, even separate 
words can be distinguished with some 
practice. On the lower left, a deaf per- 
son models the "tickle belt" while hold- 
ing the microphone in his hands. Under 
normal use the belt would be hidden 
by the individual's clothes. The battery- 
powered microphone and electronic 
processor is shown above. This unit re- 
ceives sound impulses, converts them to 
electrical pulses, and passes them to the 
belt, which separates them into indi- 
vidual vibrations. The Teletactor allows 
its users much greater daily freedom. 

ELEMENTARY ELECTRONICS /November -December 1977 

ual Sciences, can be taught a new, limited 
kind of "language." 

A deaf patient would be able to "hear" 
(actually, to feel) the tea kettle boiling 
or the doorbell chiming, or even the 
ringing of a telephone. Saunders main- 
tains such informational input would be 
of great use to the deaf, though at first 
glance it might seem that it is of little 
use to a deaf individual to know the 
phone is ringing as they cannot hear 
the caller. 

"This is so only up to a point," Saun- 
ders said. "If the caller wants to know 
how the patient is and is informed about 
the belt, he can use a world like `allright' 
the sound of which will be instantly 
translated to a tickle and the patient will 
get the message. The patient could also 
inform emergency services in case of 
fire and say, `There's a fire here. If you 
are getting my message, say yes. If he 
hears a response, the patient could then 
leave his address." 

Actually, with the newest model of 
the Teletactor, patients have learned to 
distinguish many different words such 
as: I, you, we, he, want, like, see, and 
other simple one -syllable or evenly ac- 
cented words. Once the deaf person be- 
comes used to the device, his "vocabu- 
lary" will increase proportionally. 

The device is lightweight, and simple 
to operate. The belt about the waist is 
connected to a battery- powered mike 
worn outside the clothing. All manner of 
sounds, from speech to loud noises are 
converted into electrical impulses of 
varying strengths. The inner side of the 
belt is dotted with twenty `stimulators: 
These vibrate against the patient's skin. 

Right now, the Teletactor is an ex- 
pensive aid, priced at approximately 
$400. It is expected, however, that the 
price will drop significantly in the near 
future. More information on the tickling 
belt can be had by writing to Dr. Frank 
Saunders, c/o the Smith -Kettlewell in- 
stitute of Visual Sciences, San Francisco, 
Calif. 94115. 
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Bury/arA/ann Modification 
Simple changes to make your alarm burglar -proof. 

by Jorma Hyypia 
One of the slickest ways to fool a 

burglar, even a professional who thinks 
he knows all about alarm systems and 
how to silence them is to alter a seem- 
ingly- standard system into something 
quite different. An economy- minded 
homeowner can start with, a basic sys- 
tem such as the Radio Shack alarm 
shown here and upgrade it at a cost 
of less than five dollars into an even 
more convenient and effective system 

The two black wires under the bell mount, 
which lead to the clapper mechanism, may 
be cut to permit wiring -in the circuit test 
box. Even more professionally, the leads may 
be unsoldered from where they connect 
with the vibrator terminals and a new two - 
conductor wire may be run from the termi- 
nals to the test box 

40 

that will provide as 
custom installations 
of dollars. 

This intruder alarm system is pop- 
ular with do- it- yourself home owners 
for several reasons. It is easy to install; 
it provides complete perimeter protec- 
tion for all doors and windows; the 
conspicuous heavy -gauge steel box 
mounted outside the house or garage 
door serves clear notice that the prem- 

much security as 
costing hundreds 

ises are protected. In addition, there's 
no need for you to race against a built - 
in time delay when going in or out of 
the house because this system is acti- 
vated and de- activated with an outside 
key switch. Finally, the loud eight -inch 
gong will alert the entire neighborhood 
if it is triggered by an intruder. 

You Can Make It Better. Installed in 
the normal way, this system will pro- 
vide good protection against most 

BREAK ONE 
WHITE LEAD 

TAMPER 
SWITCH 

(INSIDE 

CONTROL 
MODULE 

REMOVE RED 
WIRES TO 
BATTERY 

AND MODULE 

I 

\t1 

I 

f1 

O 

BOX) 

r -- 
1 

L 

WIRE KEY SWITCH 
IN SERIES WITH 
TAMPER SWITCH 

KEY 
SWITCH 
(IN DOOR) 

The alarm system here 
features a key switch 
to turn the alarm on 
when you leave your 
home and off when 
you return. By wiring 
the key switch in series 
with the tamper switch, 
the alarm will sound 
should the lock be 
picked. 
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This low -cost perimeter alarm system includes a heavy gauge steel box, a loud 8 -inch 
gong, more than 100 feet of wire, key lock switch, a separate indoor switch and a 
panic button. Enough magnetic switches are provided to protect six doors and /or 
windows. You can add more switches, window foil or other sensors. 

would -be burglars. However, it can be 
defeated by a truly determined, knowl- 
edgeable burglar who knows how it is 
constructed. You can frustrate even 
such experienced crooks with easy -to- 
make alterations that require no extra 
parts. And for less than five dollars you 
can add a silent testing device so you 
can check the readiness of your system 
as often as you like without annoying 
your neighbors with the loud noise 
made by the eight inch gong. Silent 
testing provides another important ad- 

This simple and effective test unit consists 
of a small box containing a DPDT toggle 
switch, part of the original equipment, is 

for the alarm bell. The white switch part of 
the original equipment, is used to arm and 
disarm the detection system from inside the 
house. Use Ilarnp cord or 12 -volt bell wire 
to correct these units. 

ELEMENTART 

vantage; if the gong should be triggered 
by an intruder, your neighbors will not 
mistakenly think that you are just test- 
ing your system, for the hundreth time! 

The Testing System. You'll need 
three readily -available parts that cost a 
total of under five dollars. You'll need 
a small box to house the double -pole, 
double -throw (DPDT) toggle switch, 
and a 12 -volt panel lamp. If your alarm 
system works on some voltage other 
than 12, substitute a pilot lamp with the 
proper voltage rating. 

Drill a couple of holes in the box 
lid and mount the switch and lamp, 
then solder the two lamp wires to either 
pair of end terminals on the switch. 
Locate the box in a convenient place 
inside the house, as close to the outside 
alarm box as is possible (try to keep 
the connecting wires less than six feet 
long). 

How To Rewire System. Remove the 
gong from the outside alarm box to re- 
veal the metal mounting block that 
houses the activating mechanism for the 
bell clapper. Cut the two black wires 
that go from this housing to the plastic 
electronics module that is also hidden 
under the gong. Extend both cut pairs 
of wires so that they reach to the switch 
box inside the house (mark the wires 
for indentification) and solder the pair 
connecting with the module to the cen- 
ter terminals of the switch, and the 
pair going to the gong mechanism to 
the remaining pair of end terminals 
on the switch. By flicking the toggle 
switch you can now cut off the gong 
and substitute the panel lamp; when - 
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ever the lamp lights during routine 
testing you know that the bell would 
have sounded had it been switched in- 
to the circuit. 

To use the test circuit, close all doors 
and windows that are fitted with sensor 
switches. Turn off the main switch 
which should be located next to the 
test unit. Pat the toggle switch into 
the Test position (the lamp position), 
then turn on the main power switch. 
The lamp should not light. If it does, 
you know that there is a break in the 
perimeter circuit or you have forgotten 
to close a door or window. If the lamp 
does not light, open any nearby window 
or door that is fitted with a sensor. The 
lamp should now go On to indicate that 
the bell would have sounded had it 
been in the circuit. When all units test 
properly, turn off the power switch, 
put the test switch back into the Bell 
position, and switch On the main pow- 
er, when you want to arm the peri- 
meter sensors. 

Outwitting a Smart Burglar. This be- 
gins by moving the 12 -volt lantern 
battery from its normal location inside 
the alarm box to a new place inside the 
house, again keeping the connecting 
wires as short as possible. If you keep 
the wires inside the box under the gong, 
a burglar can no longer deactivate the 
system by ripping the battery wires 
loose with a wire poked into the box 
through the cover vent holes. 

There are several other advantages 
to moving the battery indoors; it's easier 
to check periodically and replace when 
necessary; it is subjected to less deteri- 
oration because of weathering; it will 
provide power much more reliably dur- 
ing winter months if it is inside a warm 
house. (Please turn page) . . . : : : .'. : : 0.0.0.0:: 
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Mount some scrapped metal grill under- 
neath the regular cover to serve as an addi- 
tional foil to any burglar who attempts to 
defeat the alarm system by either opening 
the cover or working a wire through the 
cover vents. 
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A really knowledgeable burglar knows 
where the gong clapper is located and 
could possibly jam it to silence the 
gong. But not if you drill a couple of 
new mounting holes in the rear of the 
box and turn the entire gong assembly 
so that the clapper is no longer where 
the burglar thinks it should be. 

Some More Tricks. The alarm box 
has a tamper switch which turns the 
alarm On if any attempt is made to 
open the cover. Although difficult to do, 
it is possible to defeat this tamper 
switch. You can frustrate a determined 
burglar just by moving the switch to 
a different location along the same side 
of the box. Better yet, add another 
tamper switch and wire it in parallel 
with the first. Thus if the burglar de- 
feats the first switch, he will be caught 
by the second switch which he doesn't 
know is there. 

The alarm system shown here, and 
many others like it, features a key 
switch that is used to turn the alarm 
on when you leave your home and to 
turn the system off when you wish to 
re- enter. This lock, like most door locks, 
is vulnerable to an experienced lock - 
picker. The easiest way to overcome 
this weakness is to cut the wires lead- 
ing to the key switch and lead them 
to another hidden switch that only you 
know about. Even if a lockpicker man- 
ages to turn the box switch, he does 
not succeed in disarming the alarm sys- 
tem, as he will discover when he at- 

Interior of the box with the battery and the 
most vulnerable wiring removed. Read the 
text to learn how to improve the tamper 
switch and alter the key lock. 
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PANEL 
LAMP 

Less than five dollars 
allows you to build a 

silent testing device to 
check on the readiness 
of your system. This 
silent tester can be 
built from just a DPDT 
toggle switch and a 12- 
volt panel lamp. With 
this you can test your 
alarm without testing 
your neighbor's pa- 
tience. 

DPDT TOGGLE SWITCH 

O 

IF 

CONTROL 
MODULE 

BELL MOUNT AND 
VIBRATOR HOUSING 

CUT TWO 
BLACK WIRES 
HERE AND 
EXTEND TO 
SWITCH 

tempts to break through a window or 
door. But there's an even better way 
to outwit the crook. Wire the box key 
switch in series with the regular tamper 
switch and turn the lock into the On 
position. If a burglar picks the lock, 
the alarm will sound immediately, just 
as if a door or window had been 
opened. 

There's one more thing you can do 
whether or not you elect to follow the 
suggestions made so far. Add a per- 
forated mesh or screen, of rugged steel 
(rather than soft aluminum), inside the 
box just behind the door. Bolt it in 
place using angle irons to hold it in 

PARTS LIST FOR 

IMPROVED BURGLAR ALARM 

Basic burglar alarm (Radio Shack 275 -484 or 
equiv.) 

DPDT switch, toggle (Radio Shack 275 -666 
or equiv.) 

12 -volt indicator lamp (Radio Shack 372 -322 
or equiv.) 

Case for above (Radio Shack 270 -230 or 
equiv.) 

position. Even if you leave .the battery 
inside the box, a burglar will not be 
able to get at the wires. And if the 
intruder manages to get the lid open, 
figuring that he can silence the alarm 
before it attracts much attention, he 
will be frustrated by the second barrier 
that he unexpectedly finds inside the 
box. He isn't likely to stick around to 
figure out how to get past it. You can 
probably find a suitable screen or grill 
in a local junk yard. Don't worry about 
how it looks, so long as it is of tough 
metal and difficult to break through. 

If you already have an alarm system 
that is different from the one discussed 
here, think about how you might at- 

tempt to defeat it if you were a knowl- 
edgeable burglar. Then figure out ways 
to mislead the burglar by making the 
system different from what he thinks 
it is. If you are really clever about it, 
you can make the burglar turn the 
alarm On, when he confidently thinks 
he is deactivating it. These design modi- 
fications provide you with a basis for 

A warning label advertises the fact that BAM 
is ready to help foil any burglary. The arrow 
indicates the key lock which can now be 
used normally to turn the system on or off, 
or that can trick a burglar into setting off 
the alarm himself. 

understanding both the workings of a 
standard burglar alarm system, and the 
workings of a burglar's mind. When you 
put the two together you can easily out- 
wit intruders. 
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You can have kilowatts, and 
5000 mile contacts. e/e 

tells you how. 

by Charles J. Harris WB2CHO 

El Working skip, legally! Interference - 
free mobile communications! 1000 watts 
of power! Unlimited numbers of chan- 
nels! Do -it- yourself transmitters! Talk- 
ing to hundreds of foreign countries! 
All these and more are yours with an 
amateur radio license. And recent rules 
changes from the FCC make the ham 
license more valuable and simpler to 
get than at any time in the history of 
ham radio. 

A reduced code requirement and 
modern educational methods have 
opened the door of amateur radio for 
thousands of new hams this year. Every 
day hundreds of newly -licensed ama- 
teurs join the one million hams world- 
wide: talking through amateur satellites, 
relaying emergency messages from earth- 
quake- struck disaster areas, building and 
experimenting with homebrew transmit- 
ters and receivers and communicating 
with their fellow amateurs throughout 
the world. 

These new hams come from every 
age bracket and occupation, from grand- 
mothers to grade school students, house- 
wives to hardhats. Most have little or 
no knowledge of electronics; few have 
formal training in radio. But the hun- 
dreds of amateur radio classes in every 
city and new study guides written for 
the non -engineer have put the amateur 
radio license within the reach of any- 
one with the desire tó get one and a few 
hours of study time each week. 

First, the Novice. Almost every am- 
ateur today starts his ham career with 

the simplest of all ham licenses: the 
Novice. Designed to help you get your 
feet wet in ham radio while you master 
the more complex theory and regula- 
tions for the higher licenses, the Novice 
is the student permit of amateur radio. 
It carries a license term of two years, 
more than enough time to move up to 
a permanent license. And if you need 
more time, you can apply for another 
two year term immediately. This recent 
change in the FCC amateur rules means 
you can hold a Novice license as long 
as you want, simply by taking the test 
every two years. 

The Novice license is designed to be 
easy to obtain. As a Novice you are 
introduced to the many facets of this 
space -age activity as you continue your 
studies for the Technician or General 
class license. Neil Rapp, WB9VPG, of 
Vincennes, IN can attest that the Nov- 

One of the satel- 
lites that can be 
used for amateur 
radio communica- 
tions. It works as 
a relay station in 
space, allowing 
hams to span the 
globe without hav- 
ing to rely on ion- 
ospheric reflection, 
which sometimes 
can be noisy . 
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The well- equipped amateur 
station of William C. Edler, 
WN6DLI. His transceiver is 

a Vaesu FT -101, with a match- 
ing VFO. A standing Wave Ratio 

Meter, a frequency counter, and an 
electronic key complete Bill's setup. 

ice is the way to get started in ham 
radio. Neil got his first ham ticket 
last year, and is now making contacts 
with fellow amateurs throughout the 
US and other countries while he bones 
up for the next test. He hopes to have 
that next license before his Novice ex- 
pires, a few months before his eighth 
birthday! Not everyone can get a ham 
license at the age of five, but Neil is a 
good example that the new study tech- 
niques really work. 

The Novice offers you a taste of ham 
radio, but not the whole cake. Novices 
may only operate in, certain restricted 
frequency bands, but these include most 
of the popular ham frequencies, and 
offer everything from local contacts to 
worldwide communication. Most impor- 
tant, the Novice is limited to code only. 
The Morse code remains a requirement 
of every amateur license in the US, 
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HAM RADIO 

and is not likely to be eliminated as a 
requirement for several more years. 
Meanwhile, the FCC has lowered the 
code requirement. 

The Comprehension Code Test. For 
years the FCC has required perfect copy 
on its amateur and commercial code 
examinations. The examiner sent about 
five minutes of code at the required 
speed and the applicant had to get at 
least one minute solid down on paper: 
no mistakes. The butterflies or even a 
moment's loss of concentration and you 
failed the test. But early in 1976 the 
FCC quietly changed the amateur rules 
to permit the use of a comprehension 
style code test, where you are asked 
questions about the message sent. No 
longer do you have to get every single 
letter. You can pass the new cede test 
with only half the message down on 
paper. At the higher speeds, the failure 
rate of the code test dropped from 50% 
to less than 20 %! Or to look at it 
another way, you need to copy only 
about 2 or 3 words per minute of Morse 
code perfectly, (about one letter sent 
every 5 seconds) to pass the 5 words 
per minute test for the Novice license. 

The most commonly used compre- 
hensive code test has been designed by 
the Club and Training Department of 
the American Radio Relay League, 
Newington, CT. This test is an ordinary 
amateur contact, with signal report, 
location, name, equipment used, weather 
and other information. At the end of 
the message, the examiner gives you ten 
multiple choice questions. Get eight or 

CONDITIONS AND QUALIFICATIONS FOR AMATEUR LICENSES 

Required 
Type Experience Code Speed 

Novice None 5 wpm 

Technician None 5 wpm 

General None 13 wpm 

Advanced None 13 wpm 

None 20 wpm Amateur 
Extra 

Written Examination Operating Privileges 

Elementary theory 
and regulations 

General theory and 

regulations. 

General theory and 

regulations. 

General theory and 
regulations, plus 
intermediate 
theory. 

General theory and 
regulations, inter- 
mediate theory, ad- 
vanced techniques. 

Code in 3700 -3750, 

7100 -7150, 21,100- 
21,200, and 28,100- 
28,200 kHz. 

All amateur privileges 
in 50.1 -54.0 MHz, 

145-148 MHz, 

above 220 MHz and 

Novice privileges. 

All amateur privi- 
leges except those 
reserved for Advanced 
and Extra Class. 

All amateur privi- 
leges except those 
reserved to Extra 
Class. 

All amateur 
privileges. 

Period 

Two years, 
not renew- 

able. 

Five years, 
renewable. 

Five years, 
renewable. 

Five years, 
renewable. 

Five years, 
renewable. 

more right and you're most of the way 
toward your Novice license. Students 
are unanimous in their praise for this 
new testing procedure, and the increased 
passing rate shows that the test is indeed 
much simpler to pass than the now -out- 
dated perfect copy method. 

And That's Not All. In recent months 
the FCC has made many other changes 
to the amateur rules which make the 
Novice license more attractive than ever 
before. For example, the maximum in- 
put power limit has been raised from 
the former 75 watts to 250 watts. The 
difference in increased signal strength is 
not great, but this change does mean 

The black object at the right which looks like a can of paint, is 
really a dummy load. It is filled with oil, and during testing it 
dissipates the radio frequency output of the transmitter instead 
of allowing it to clutter the bands unnecessarily. 
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that modern transceivers can be used 
without modification in the Novice 
bands. The Yaesus, Swans, Kenwoods 
and other commercially available trans- 
ceivers operate at top efficiency around 
this power level. At the same time, the 
FCC limited the input power of other 
stations operating in the Novice fre- 
quencies. The Novice no longer must 
compete with kilowatt stations from 
higher class operators; everyone is run- 
ning about the same power level. 

Some other changes of interest to 
the beginner are the end of special call - 
signs for Novices, the deletion of the 
portable identification rule, and Novice 
CW privileges for Technicians. The first 
change means you keep your callsign 
through every license class; you don't 
have to get new QSL cards when you 
upgrade. And you are no longer in- 

This high -quality station uses separate transmitter and receiver. 
The key used for code transmission in this setup is automatic, 
but works on a mechanical principle instead of an electronic one. 
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stantly identified as a beginner. If you 
can operate well enough to convince an 
old timer, no one will look down at 
your Novice status. 

The removal of the portable identifi- 
cation rule makes operation away from 
your licensed station simpler. You are 
no longer required to sign "portable 1" 
or "mobile 6" as you operate from other 
than your home, nor do you have to 
keep the FCC informed of your every 
move. As long as the FCC can send 
you mail through your station address, 
you can move around the country using 
your same callsign. 

Finally, the Novice CW privileges for 
Technician class licenses allows you to 
upgrade to phone operations without 
losing your CW frequencies for code 
practice. It also means that there are 
more stations than ever to work in the 
Novice bands, as many Technicians are 
working on their code to upgrade their 
licenses. 

Study Guides. The FCC is not the 
only organization working to make 
ham radio easier and more interesting. 
Amateur radio clubs, organizations and 
publishers are making a concerned ef- 
fort to attract and assist thousands of 
new amateurs every month. New ama- 
teur radio courses, training aids and 
study guides aimed at the non -engineer 
help to explain the theory of radio in 
simple, everyday terms. 

Gone are the out -dated Question -and 
Answer format amateur radio texts, 
which required a firm understanding of 
the basic principles of electronics be- 
fore you started your studies. Many ap- 
plicants for the ham licenses tried to 
memorize the answers to the questions 
to pass the FCC exams. When they saw 
a new question, or one phrased in a 
different way, on the test, they were 
stumped. No wonder the failure rate 
on FCC exams was more than 50 %. 

The new training materials do not 
assume a technical background. In fact, 

This happy YL (young lady) is operating a 

neatly set up temporary station, which uses 
a simple key for code transmission. 

most of the recent texts and guides 
assume a lack of previous knowledge 
of radio communications. These books 
and courses use common examples and 
analogies to explain the basics of radio 
and electronics, and stress understand- 
ing of the simple concepts rather than 
memorizations. With this approach, the 
passing rate for the Novice written exam 
soared to 98 %! 

Tune in the World with Ham Radio, 
from the ARRL, is the first, and still 
most popular, of these new amateur 
radio texts. Written by professional edu- 
cators for the non -technical beginner, 
Tune in the World compares the flow 
of electricity to the flow of water in a 
pipe, and demonstrates how Ohm's Law 
works. The radiation of electromagnetic 
waves is compared to the spreading rip- 
ples across a pond. Only after the 
student grasps the fundamentals of the 
topic is the mathematics and electronics 
introduced. 

Tune in the World also initiated a 
new method of learning the Morse code, 
which has revolutionized this aspect of 
amateur radio study. Using a cassette 
tape with two instructors, the student is 
introduced to a couple of letters at a 
time, with frequent reviews and self - 
checks. It's just like having a personal 
teacher right in the room wih you! And 
thousands of new hams can attest to the 

value of the system. Many would -be 
amateurs had tried other code learning 
systems without success, but they were 
all copying code within minutes of lis- 
tening to the Tune in the World tape 
cassette. More about this in the future. 

There's Plenty of Help Available. 
Learning amateur radio on your own 
can be a frustrating experience, and 
many potential amateurs have shied 
away from the Amateur Service for this 
reason. Thanks mostly to the demands 
of CBers looking to move up to ham 
radio, and the leadership of the training 
experts at the ARRL, thousands of pres- 
ent amateurs are running courses and 
providing personal assistance for new 
hams. There are more than 2000 ama- 
teur radio courses in every state in the 
Union, with more starting every day. 
If you can't find one in your area, drop 
a note to the ARRL, 225 Main St., 
Newington, CT 06111 and they'll tell 
you of one in your backyard. 

Lower code requirements, increased 
privileges, easy - to - understand study 
guides, improved code learning tech- 
niques, and an amateur radio class in 
every city have put the world of amateur 
radio within your reach. Why not join 
the thousands of new hams getting their 
Novice tickets and getting on the air 
every month? It's easier than ever be- 
fore. 
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This table shows the frequencies of the most commonly 
used amateur radio bands. The numbers on the side are 
in megahertz, and provide a precise way of knowing the 
exact divisions within each band. Different class licenses 
are entitled to use different segments within each band. 
Novices and Technicians are limited to small, but still 
desirable portions of each band, which are delineated by 
the tone in graph. As you move up through more and 
more advanced classes of amateur licenses you will have 
broader frequency privileges. 
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they're 
here! 

the new HEATHKIT Computers... 
plus exciting new kits for fall! 

GD-1186 
Digital 
Scale Kit 

$9995 

AD -1304 Active 
Audio Processor Kit 919995 

pimmomme 

1M -5225 Deluxe 
FET Multimeter Kit 

911995 

10-4555 Single -Trace 
Experimenter 
Oscilloscope Kit 

929995 

The new Heathkit Fall catalog has a lineup of new prod- 
ucts for just about every interest. Along with our complete 
line of personal computer systems and accessories, you'll 
find interesting and useful products for your home, your 
hi -fi system, your test or hobby bench. Learn more about 
these exciting new kits YOU can build - send for your 
FREE Heathkit catalog today! 

NEW H8 8 -Bit Computer. The 8080A based machine with 
the "intelligent" front panel. 9 -digit readout and keypad 
entry make it one of the easiest -to -use personal computers 
available today! 
NEW H11 16 -bit Computer. Heath, world leader in kit form 
products, and Digital Equipment Corporation, world leader 
in minicomputers, combine to bring you the ONLY 16 -bit 
personal computer priced within reach of the general 
public. Based on the powerful LSI -11. 

NEW H9 CRT Terminal. General -purpose peripheral for 
use with the H8 or H11 or others. Has long and short -form 
display, 80- character lines, full ASCII keyboard, auto - 
scrolling, plot mode and more. An excellent terminal value. 

NEW H10 Paper Tape Reader /Punch. Paper tape mass 
storage peripheral for use with the H8 or H11. Features 
totally independent punch and reader; a copy mode for 
fast, easy tape duplication; precision machined punch 
block for accurate, consistent punching. 
NEW GD -1186 Digital Electronic Scale. Tells you your 
weight (up to 300 lbs.) in big, bright, easy -to -read digits. 
Reads out to 2 /10ths of a pound with far more precision 
than conventional dial scales. Extra cable lets you mount 
the readout at eye level. 

NEW AD -1304 Active Audio Processor. Minimizes back- 
ground noise from records or broadcast sources. Also adds 
7 dB dynamic range to your hi -fi system. Provides greatly 
enhanced sound reproduction. 
NEW 10 -4555 Single -Trace Oscilloscope. A bright, easy - 
to -read scope ideal for radio -TV servicing, design experi- 
ments, general -purpose troubleshooting. Has super- bright 
trace, easy to operate controls, TV trigger switch, lots more. 

NEW IM -5225 deluxe FET Multimeter. Quality general -pur- 
pose tester measures AC and DC volts, AC and DC current 
and resistance. Checks semiconductors in or out -of- circuit 
too! Has pushbutton function switches, full overload pro- 
tection, easy -to -read meter with color -coded scales. 
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ALSO AVAILABLE: 
The tamus LA36 DEC 
Writer II Keyboard Print- 
er Terminal at a sensa- 
tional low price. 

$1495 

RsATSxBxT MINIERB 

HI 
16 -Bit 
Computer Kit 

$129500 

N) 
CRT 

Terminal Kit 

$53000 
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IFEE 
New Heathkit catalog describing 
nearly 400 fun -to- build, money- 
saving electronic kits, plus a 
variety of Heath -recommended 
top -value assembled products. 
Send for your FREE copy. 
Use card or coupon today! 
Heath Company, Dept. 139 -350 
Benton Harbor, Michigan 49022 

®tx 
Address 

NIo 
Paper Tape 
Reader /Punch Kit 

$35000 

t>1= I =1t>.t>Ut>.M MI tt Mll tt tttt tttt tt t 
HEATH 

Schlumberger 
Heath Company, Dept. 139 -350 
Benton Harbor, Michigan 49022 

Please send me my FREE Heathkit Catalog. 
I am not on your mailing list. 

Name 

State Zip 

All prices net FOB, Benton Harbor, Michigan. 
CP -130 Prices and specifications subject to change without notice. - - -- total-- ti----- ta- -ti - -J 

CIRCLE 1 ON READER SERVICE COUPON 
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THUNDERBOLT- 
For Stop- 
Action 
Photos 
Quick as lightning, this sound - 
activated flash switch responds 
to get your picture. 

by Frank I. Gilpin 

H)W WOULD YOU LIKE TO CAPTURE 
the sphere- capped minaret of a 
drop of water at the precise mo- 

ment it strikes the surface of a pool, or 
a bursting balloon with the piercing 
dart still in mid -air? All you need is this 
easily -constructed, sound -activated, elec- 
tronic flash- Thunderbolt. 

Sound -activated switches have been 
around a long time. The first one I 
built 18 years ago weighed 25 pounds 
and would have cost nearly $100 if I 
hadn't cannibalized some old radios for 
the parts and tubes ... remember tubes? 
When I built Thunderbolt a few months 
ago it cost five dollars and weighed in at 
about eight ounces. What made the dif- 
ference? Solid -state components, includ- 
ing a silicon -controlled rectifier, make 
it lighter and cheaper -and it works 
much better and faster. 

How It Works. Sound picked up by a 
microphone is boosted by an amplifier 
which feeds the signal in the form of a 
rectified pulse (via R3 and D1) to the 
gate and cathode of the SCR. The SCR 
is internally like three diodes connected 
(alternately) in series- positive -negative- 
positive -so it acts like a conventional 
rectifier in the reverse direction. Thus, 
the SCR's forward conduction is con- 
trolled by operating the "switch," or 
gate. Since the sound we are picking up 

is a single, sudden sound of short dura- 
tion, it acts like a pulse, when magni- 
fied by the amplifier, and it causes the 
SCR to conduct. An electronic flash unit 
connected across its anode and cathode 
"sees" this conduction as a direct short 
so it flashes. 

In practice, you will find a wide lati- 
tude of application techniques possible. 
You can control the microphone's sensi- 

tivity se it will respond only to certain 
higher level sounds, if the ambient noise 
level is high. Additionally, you can se- 
lect the time at which an event is pho- 
tographed by varying the distance be- 
tween tie event and the mike. 

Various Applications. Let's say, for 
example, the event to be photographed 
is a coin dropping into water. By placing 
the mike very close to the container of 

The inside view of Thunderbolt. Except for the ampli- 
fier PC board, with its many components, the box is 
largely uncluttered. You can see R1, R2, and S1 all 
mounted on the front panel, and the 9 -VDC transistor 
battery mounted on the rear. 
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water, and by turning up Thunderbolt's 
sensitivity control, you can freeze the 
coin as it first touches the water. On 
the next shot, repeat the event, but 
place the mike farther away from the 
point of impact. The sound must now 
travel farther to reach the mike and the 
flash will go off at a later stage in the 
splash sequence. 

By repeating this process, you can 
get a series of shots to cover the entire 
sequence from the coin first touching 
the water, to the final catapulted drop- 
let falling back into the water. It could 
be a club flattening a golf ball, a dart 
bursting a balloon, a hammer shattering 
a light bulb, or a (patient) athlete div- 
ing into a swimming pool. Any event 
which produces a sound, faint or deaf- 
ening, can be recorded on film at the 
decisive moment chosen by you. 

The great advantage of Thunderbolt 
is that it is totally electronic, as op- 
posed to the electromechanical heavy- 
weights of a few years ago. The older 
devices depended on mechanical relays 
and electromagnets to close a switch. 
This mechanical energy transfer added 
milliseconds to reaction time. Even that 
is a significant interval when you are 
planning to break up into sequences 
such events as bursting firecrackers and 
shattering lightbulbs. Once the sound 
gets to Thunderbolt's mike the reaction 
time approaches the speed of light. 
That's about as fast as you're going to 
get -in this world. 

Putting Thunderbolt together is easy, 
because the most complicated part-the 
amplifier -is a module, ready to wire 
into a circuit with just a few simple 
connections and a handful of other 
parts. 

Building It. Begin by selecting an am- 
plifier. Almost any inexpensive module 
will do as long as it has an output 
transformer. Note that most modern 
transistor amps don't have an output 
transformer. Radio Shack and Lafay- 
ette Electronics sell suitable amp mod- 
ules for less than six dollars apiece. 
Any amp capable of delivering a couple 
hundred milliwatts is sufficient. I scav- 
enged the amp for my Thunderbolt 
from an old, discarded portable tape 
player. You can find many of these old 
reel -to -reel relics in second -hand stores 
for a dollar or two. Goodwill and Sal- 
vation Army Thrift Shops are a good 
hunting ground. All you need do with 
these old units is carefully trace and 
identify the input and output leads and 
the battery supply leads. If you get a 
unit that's fairly intact, it may even 
have volume and tone control pots 
which are of the correct value for your 
Thunderbolt. 

The cabinet I show in the parts list 

will accommodate almost any transistor 
amp you select. You could even get 
ambitious and build a simple transistor 
amp. Most any old tube amp will also 
work fine, though it'll be quite bulky. 

Just which mike jack, you use will 
depend on the plug on the microphone 
you use. It may be a standard phone 
jack, or the miniature type- whatever, 
as long as it matches your mike plug. 
When you have all the parts in hand, 
arrange them on the cabinet's front 
panel and mark the panel for the 
mounting holes to be drilled. Parts 
placement is not critical, but the leads 
to Rl and R2 should be kept short. If 
you locate Si close to the sensitivity 
control, R2, then you can use point -to- 
point wiring for the SCR, Dl and R3. 
They are rigid enough to be self -sup- 
porting if the leads are kept short; other- 
wise a tie -point terminal can be used. 
Follow the schematic and wiring illus- 
trations carefully and you'll have no 
trouble. You must use shielded (co -ax 
audio cable) for the input connections 
from Rl to your amp. 

Hookup To Flashgun. After making 
all the connections, double check your 
work. Be sure you have connected the 
SCR's three leads correctly and check 
the polarity of Dl. When you are sure 
everything is in order, you'll need to 

Closeup of the front panel, showing the 
way SCR1 is mounted directly on S1, and 
D1 and R3 attached to R2. 

make a connector cord for your flash 
unit. Insert the PC plug of your flash 
extension cord into the flash unit's sync 
cord. Both ends of some brands of ex- 
tension cords look almost alike and you 
don't want to cut off the wrong end. 
With one end plugged into your flash 
unit to make sure, cut off the other end 
close to the plug. Strip off the insula- 
tion and carefully separate the braided 
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TO FLASHER 

o''O 1110-i 
9VDC SI 

Parts List for Thunderbolt 

R1= 10,000 ohm potentiometer, (Radio 

271 -1715 or equiv.) 
R2 -5,000 ohm potentiometer, (Radio 

271.1714 or equiv.) 
R3 -2,200 ohm half -watt resistor, 

Shack, 271-000 or equiv.) 
Dt -PIV 50 volts Rectifier Diode, 

Shack, 276.1101 or equiv.) 
it -To suit your mike. (see text) 
J2 -AC chassis-mount receptacle 

Shack 

Shack 

(Radio 

(Radio 

(Radio 

Schematic diagram for Thunder- 
bolt. As you see, most of the 
components are encapsulated in 
the amplifier, which is described 
fully in the text. Virtually any 
amplifier will do, as long as it 
produces a couple hundred mil - 
liwatts. The diagram below 
shows the connections to SCR1. 

CATHODE 
(c ) 

ANODE 
(o) 

(VIEWED FROM BOTTOM) 

Shack, 270.642 or equiv.) 
S1 -SPST slide switch, (Radio Shack, 275- 

401 or equiv.l 
SCR -Silicon Control Rectifier (General Elec- 

tric C5G or equivalent in TC -5 type case.) 
MISC. -Wire, solder, two control knobs, chas- 

sis box (see text), a PC type extension 
cord for electronic -flash sync cord, and 
an AC plug. Total cost for all parts should 
not exceed $12, excluding chassis. 
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I 
THUNDERBOLT 

shielding from the inner conductor of 
the co -ax cord. There is little or no 
standardization in the photo industry, 
so you can't be sure that the inner con- 
ductor of any given sync cord is con- 
nected to a positive voltage when 
plugged into a flash unit. Some units 
have a positive ground and some have 
a 'negative ground. In order to make 
sure your Thunderbolt will work with 
any flash unit, you need a plug which 
can be reversed for any polarity match. 
You may have more than one flash 
unit and they may not be the same, 
hence the adaptor cord. 

Plug one end of your modified cord 
into Thunderbolt and the other into the 
flash unit's sync cord. Set the sensitivity 
control, R2, at the center of its rotation 
and input control, R1, fully counter- 
clockwise. Plug in a microphone and 
apply power to both the switch unit 
and the flash unit. The flash may fire 
once or twice by itself before it settles 
down. If the flash unit keeps firing as 
fast as it recycles, reverse the plug in 
J2 to get the correct polarity match. 

With the polarity established, whistle 
or hum into the mike as you slowly 
turn R1 clockwise. The flash should go 
off. From this point, it's a matter of 
see- sawing controls R1 and R2 back 
and forth until you get the hang of 
your mike's sensitivity. The best way to 
discover what 'your Thunderbolt can do 
is to use it in a closely controlled 
test set -up. This procedure is easier 

This is one of the things you can do with 
Thunderbolt. You can use it to capture 
any sound -producing motion instantane- 
ously, as long as the object to be photo- 
graphed is within the range of your elec- 
tronic flash gun. 
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Diagram of the parts 
layout for Thunder- 
bolt. The components 
are pretty evenly dis- 
tributed between the 
front panel and the 
box, and connected by 
a few hookup wires 
and some shielded ca- 
ble. Make sure that the 
wires and the cable 
are long enough and 
flexible so that there 
wont be any trouble as 
you close the box after 
construction. 

with an assistant, so recruit a friend. 
Against a dark background, set up a 

clear glass, or bowl, of water. Place the 
mike. as near to the bowl as possible 
without it getting into the picture area. 
Position the flash on a tripod and aim 
it at the bowl. The camera, also tripod 
mounted, should be aimed at the bowl 
at a 45 degree angle to the flash. Focus 
on the surface of the water and corn - 
pute your f -stop as you normally would 
for a flash shot using the flash's guide 
number divided by its distance to the 
subject. (For instance, if the manufac- 
turer's recommended guide number for 
your flash is 45 when used with ASA 
25 film and your flash is placed five 
feet from the subject, divide 45 by five. 
Since the answer is nine, choose the 
f -stop closest which is f -8). 

Set the camera's speed control on 
"B" as you would for a time exposure. 
Attach a locking type shutter release 
cable to the camera and position your 
assistant close to the bowl, but out of 
the camera's field of view. 

Turn off all the lights in the room 
and open the lens with the shutter re- 
lease cable, but do not remove the lens 
cap yet. With your assistant poised over 
the bowl, ready to drop a coin into the 
water, turn on the flash unit and the 
switch unit. The flash may go off, trig- 
gered by the sound of its own switch, 
which is why you've left the lens cap 
on. Wait for the flash to recycle, then 
snap your fingers. It should go off again. 
When it recycles, remove the lens cap 
and give your assistant a visual signal 

to drop the coin. As the coin hits the 
water, the flash will go off and you can 
close the shutter and replace the lens 
cap. 

On the next shot, move the mike a 
foot or two farther away and repeat the 
process. On successive shots, move the 
mike exactly the same distance farther 
away. You should have a complete se- 
quence after about six to eight shots. 

The film should be a very slow film, 
that is one with a very low ASA num- 
ber, such as Plus -X by Kodak, which 
has an ASA of 125. If you have a set- 
up which requires you to have more 
room illumination in which to work, 
use an Othro type film which is insen- 
sitive to red light. With this film, you 
can use a fairly bright red light in the 
room without affecting the film image 
while the lens is open. 

Once you've done a series such as 
the water bowl and coin, you will know 
what Thunderbolt can do for you and 
how to predetermine its sensitivity to a 
given sound. When you have all its pa- 
rameters for operation understood and 
set up, you can start thinking of things 
to do with Thunderbolt. Its applications 
are virtually limitless, since the princi- 
ple of stopping sound -producing motion 
is an especially fascinating one.. You 
can use it indoors in ordinary ways, 
such as the coin and bowl technique, 
or you could even use it for crime de- 
tection, by fixing it at night on a win- 
dow or door you expect an intruder 
to come through. Any sound he makes 
will take his picture. Good luck! 
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Are you an avid stereo enthusiast 
looking for a new way . to experience 
your favorite music? Have you tried 
conventional "color organs" and found 
them fun for a few minutes, but dull as 
dishwater thereafter? Have you perhaps 
seen an oscilloscope hooked up with a 
microphone on its input and watched 
in fascination as the sound waves dance 
on the screen in perfect synchronism 
with your voice? 

If you'd like something new to stretch 
your visual sense and expand the aural 
connection with your eyes, look no 
further. Lissy, the adapter which turns 
any beat -up old TV set into an oscillo- 
scope for stereo sound, displays myriad 
sound patterns on the receiver screen. 
Its Lissajous patterns respond to both 
right and left -hand stereo signals -al- 
though it can also work with just one 
channel- providing an infinitely -variable 
light /sound display for your friend's 
pleasure and amazement. 

What's a Lissajous ?Let's go back to 
basics for just a minute, and review 
what a Lissajous figure is. Those of you 
who read our Basic Course in the 

LI$SY THE TV LIGHT PEN 
Lissajous patterns on your old TV 

add excitement to stereo. 
by Dean Hock 

March /April issue (Using the Oscillo- 
scope, pages 83 -88) will recall that 
Lissajous figures are 'scope displays of 
two signal inputs to the display screen 
-not just the usual vertical input signal 
which we use when we want to measure 
the amplitude of a voltage or watch 
how its amplitude changes with respect 
to time (the most common use of the 
oscilloscope) . 

With signals going to both the .verti- 
cal and the horizontal inputs of an 
oscilloscope we can measure the rela- 
tionship with respect to time (it's called 
phase) between the two signals. 

For example, if a known signal is 
applied to the horizontal input and an 
unknown signal is applied to the verti- 
cal input, the resulting Lissajous pat- 
tern shows the phase relationship of the 
two signals. 

Lissajous patterns can also be used 
to measure frequency. A known fre- 
quency is applied to the horizontal 
amplifier and an unknown frequency is 
applied to the vertical. By counting the 
number of tangency points at the top 
and at one side, a ratio of unknown -to- 

known frequency can be obtained. By 
multiplying the ratio times the known 
frequency, you can determine the fre- 
quency of the unknown. 

A Simple Pattern. The drawing 
shows a Lissajous pattern for two sine 
waves. Numbers have been assigned to 
corresponding voltage points on the two 
signals. Extensions of these points are 
brought to the screen. The intersection 
of corresponding numbered lines is the 
position of the electron beam at that 
instant of time. In this case the two 
sine waves are in phase. 

In the figure below, voltage /time re- 
lationships are different; corresponding 
voltage points are 45° apart. Therefore 
the waveforms are 45° out of phase. 

Lissy's Pictures. A continually 
shifting Lissajous pattern results when 
the phase relationship between the two 
input signals is constantly changing. 
The more complex the pattern (result- 
ing from a frequency ratio having large 
numbers, such as 17/13) the harder it 
is to interpret. But since were not trying 
to analyze Lissy's pictures, we can just 
lean back and enjoy . (Please turn page) 
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LISSY 

How Lissy Does It. By connecting 
the parts of an old TV set so that the 
output from one channel of a stereo set 
(for example, the left) drives the elec- 
tron beam of TV tube vertically, and 
the output of the stereo set's right 
channel drives the beam horizontally, 
we can use the TV set to display Lis - 
sajous figures created by the signals 
from the two stereo channels. What we 
do is make the old TV set /stereo am- 
plifier combination into an uncalibrated 
oscilloscope. Then we feed it the two 
signals without worrying what they 
mean. 

Putting It Together. Begin with an 
old television set. You can use one in 
which the tuner, IF, and sound sections 
do not work since they will not be 
used. You'll also need an extra deflec- 
tion yoke from another old set. Most of 
the older tube -type black and white sets 
have yokes the same size. As long as the 
extra yoke will fit over the neck of the 
set's picture tube it can be used. A 
junked TV is the best place to look. 
You must also have a stereo set with 
amplifiers capable of producing 12 -15 
watts of output power per channel. 
Even better is a spare (second) stereo 
set. This will insure better results and 
will also allow you to adjust the tone, 
volume and balance controls to the TV 
set without upsetting your listening 
pleasure, by changing the volume set- 
ting while you listen. 

Begin by removing the back from the 
old TV set. Disconnect the socket from 
the rear of the picture tube. Loosen the 
clamps holding the deflection yoke and 
slide it off the neck of the tube. Do not 
disconnect any of the wires from the 

These patterns appear from moment to mo- 
ment on the TV screen when it's being 
driven by signals from music. To see what 
they really look like you'd have to have 
motion pictures. 
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Simple Lissajous figures like these result 
from putting the same (or almost same) 
signal voltages on horizontal input and 
vertical input of oscilloscope (or TV picture 
tube). 

C 
D 

These more- complex Lissajous patterns are 
created by feeding a simple sine wave to 
the horizontal input of a scope and sine 
waves of exactly five times as high a fre- 
quency (A), one -ninth the frequency (B), 
3/5 frequency (C), and 5/6 frequency (D). 

The added deflection 
yoke from second TV set 
is connected as shown 
above to the two stereo 
channels of an amplifier 
or receiver. Using a sepa- 
rate amp (from the one 
you listen to) is recom- 
mended, but not essential. 

AMPLIFIER 
LEFT 
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VIDEO 
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CONTROL 

SINE WAVE ON 
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SINE WAVES ON 
V 
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OUT OF PHASE 

45° OR 315° 
OUT OF PHASE 

90° OR 270° 
OUT OF PHASE 

135° OR 225° 
OUT OF PHASE 

180° 
OUT OF PHASE 

o 
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If your two stereo channels put out exactly 
the same signals (or you put a mono 
signal into both) you should get a straight 
(diagonal) line on the screen. If not, adjust 
gain of one channel. Other Lissajous pat- 
terns like these will result from out-of- 
phase signals. Music waveforms are ex- 
tremely complex compared to the signals 
used to derive simple patterns shown here. 

AMPLIFIER RIGHT 
CHANNEL OUTPUT 

(SPEAKER) TERMINALS 

(NOTE: THERE IS 
NO CONNECTION 
BETWEEN VERTICAL 
AND HORIZONTAL 
COILS) N. 

A 

l 

VERTICAL 
DEFLECTION 

COILS 

HORIZONTAL 
DEFECTION 

COILS 

PICTURE 
TUBE 

+300V 13KV 

BRIGHTNESS 
CONTROL 

This schematic shows a 

typical video amplifier 
tube for TV sets six to 15 
years old. Disconnect the 
video input signal on the 
grid side of the grid - 
coupling capacitor and 
connect your Lissy oscilla- 
tor at the same point to 
make Lissy do extra tricks. 
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Here's how the back of author's set looks 
with the new picture tube yoke (deflection 
coils) on neck of picture tube. Original de- 
flection yoke is removed from tube but kept 
hooked up because it's also used in the 
circuit which generates high voltage for pic- 
ture tube. It's tied out of way at upper right, 
atop high voltage cage. 

Closeup of picture tube neck shows large 
circular positioning magnet which some sets 
have behind yoke. Be sure to replace any 
magnets your set had into their original 
position after you replace the yoke. 

ANTENNA 

-. RF SECTION IF 
AMP 
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AMPS 

VIDEO 
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TUBE 

SYNC 
SEPARATOR 

VERTICAL 
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CIRCUITS 

DEFLECTION 
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HORIZONTAL 
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CIRCUITS 

HIGH VOLTAGE 
POWER SUPPLY 

I3KV+ 

Simplified block diagram of TV set shows how vertical and horizontal sweep currents 
are derived from the synchronizing signals sent from the transmitter. Vertical and 
horizontal sweeps feed vertical and horizontal deflection coils. 
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ii411 law 
15,000 OR MORE VOLT S 

ELECTRON 
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Typical TV picture tube 
and its horizontal and ver- 
tical- deflecting coils. Old 
deflection yoke is still 
used in Lissy because it's 
part of the circuit which 
produces thousands of 
volts required to attract 
the stream of electrons 
from the electron gun to 
the screen. 

PHOSPHORESCENT 
SCREEN 
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yoke since it is part of the circuit for. 
putting the beam on the screen. Secure 
the old yoke to the chasis of the TV 
somewhere out of the way, taking care 
in seeing that it does not short circuit. 

Preparing the Deflection Yoke. There 
are two coils in the deflection yoke of a 
TV set. One is called the horizontal 
and one the vertical. 

Each of these two coils is divided 
into two sections, and we must elimi- 
nate any extra parts such as a small 
resistor or capacitor which are often 
connected to one or both of the yokes. 
They are usually connected to the mid- 
point of the horizontal coil or vertical 
coil. Simply remove any resistor or ca- 
pacitor connected to any parts of the 
yoke, and if this separates the two sec- 
tional parts of either the horizontal or 
vertical coil, put a jumper between the 
two sections. Check with a voltmeter to 
be sure which terminals are connected 
(through the two coils) together. Mark 
them in some way so that you'll know 
which two leads of each coil are con- 
nected together (through each coil). 
Solder 2 three -foot lengths of speaker 
wire to the terminals of the vertical 
and horizontal coils 

Putting It Together. Take the yoke 
and slide it on to the neck of the picture 
tube securing it with a clamp. Return 
the socket to the back of the tube along 
with any magnets that may have been 
removed. Put the magnets back exactly 
where they were. (Adjust to center 
beam, later.) Route the speaker wire 
out the back of the TV set as you put 
the cover back on. Run wires from the 
speaker outputs on your stereo to the 
TV set and connect the two sets of 
wires together using a terminal strip. 

You are now ready to test out Lissy. 
Leave your stereo off and turn on the 
TV set. After warmup a small dot 
should be visible in the middle of the 
screen. Adjust the magnets, if any, to 

Most old TV sets have deflection yokes 
which look like this. Large end (left here) 
goes snug up against the flare of the picture 
tube. May require loosening of screw which 
secures clamp around coils. 
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LISSY 

center the beam. If necessary turn the 
brightness control up or down. Now 
turn on the stereo set and turn up the 
volume slowly until you start to notice 
the dot moving. By adjusting the bal-. 
ance control you should be able to 
make the dot move about an equal 
amount horizontally and vertically. It 
may be necessary to disconnect the 
speakers in order to move the beam 
enough. Adjust the brightness for a 
pleasing light level without burning the 
screen phosphor. Low bass notes will 
show up as rotating circles. Each tone 
has its own pattern which intensifies 
with the volume. 

Now that you are finished sit back 
and enjoy the added dimension of the 
music TV in a dark room. It will pro- 
vide you with many hours of listening 
and viewing pleasure. 

More Fun With Lissy. Once your Lis- 
sy is working you may want to add an 
extra circuit which will strobe the mov- 
ing pattern on and off, making a more 
unusual and interesting light display. By 
connecting the output of an oscillator 
to the grid of the TV set's video ampli- 
fier tube you can turn on and off the 
electron beam in the picture tube. This 
will produce dots and dashes as the 
beam is moved around on the screen. 
The effect is quite pleasing. A stop - 
action type of display (called "strobe ") 
is only one interesting improvement 
you'll see. 

The added circuit is a simple two - 
transistor oscillator. The switches and 
potentiometers allow you to select dif- 
ferent dot line lengths and frequencies. 
By connecting the output of the oscil- 
lator to the grid of the video amplifier 
you force the tube alternately into con- 
duction and cutoff. 

The oscillator and power supply are 
not critical and can be constructed any 
way that is convenient, as long as safe 
construction practices are used. The cir- 
cuit in the prototype was built on a 
terminal strip using point -to -point wir- 
ing and then mounted inside the TV. 
Almost any general purpose PNP tran- 
sistors can be used for QI and Q2. 

If you can't get a schematic of the 
TV set you are using the best way to 
locate the video amplifier tube is to 
look at the tube placement chart (usu- 
ally on the side or back of the TV) 
and find the tube which is labeled 
Video Amp. If the video amp tube also 
contains other elements in the glass 
envelope you will have to trace down 
that part of the tube which has its plate 
connected to the sound trap transformer 
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PART LIST FOR LISSY -THE TY LIGHT ORGAN 

TV receiver -which has light (raster) on the 
picture tube. It need not have a working 
tuner or IF section, nor sound. 

Picture tube deflection yoke -in working con- 
dition. (Most are -this is a part that rarely 
fails in TV sets.) 

Speaker wire -8 -10 ft. 

Stereo amplifier or receiver -preferably 12 -15 
watts or more per channel. 

Misc.- Solder, wire, switches, etc. 

PARTS LIST FOR STROBE CIRCUIT FOR LISSY 

C1- 100 -uF, 16 -VDC electrolytic capacitor 
(Radio Shack 272 -1626 or equiv.) 

C2, 6 -.002 or .22 -uF capacitor (Radio Shack 
272 -1402 or equiv.) 

C3, 7-.01-uF capacitor (Radio Shack 272 -1065 
or equiv.) 

C4, 8 -.l -uF capacitor (Radio Shack 272 -1069 

or equiv.) 
C5, 9 -1 -uF capacitor (padío Shack 272 -1071 

or equiv.) 
111, 2, 3, 4- rectifier diodes, 30 PIV or better, 

any amperage (Radio Shack 276 -1626 bridge 
rectifier will do fine) 

R1, 4- 10,000 -ohm, 3/4-watt resistor (Radio 

Shack 271 -000 or equiv.) 
R2, 3- 47,000 -uF, 3/4-watt resistor (Radio 

Shack 271 -000 or equiv.) 
R5 -1000 -ohm, 3/4-watt resistor (Radio Shack 

271 -000 or equiv.) 
R6, 7- 250,000 -ohm potentiometer (or 500,000 

if 250,000 not available -Radio Shack 275- 
1386 or equiv.) 

S1-Single-pole, 4- position (or more) rotary 
switch (Radio Shack 275 -1386 or equiv.) 

al, 2- General- purpose PNP silicon transis- 
tors, HEP 242 or similar (Radio Shack RS 

2007 or equiv.) 
T1 -Power transformer, 117 VAC primary, 6.3 

VAC secondary, any amperage (Radio Shack 
273 -1384 will do fine). 

(usually a metal can type) and its 
cathode connected to the contrast con- 
trol. This may vary slightly in your set. 

Once you have found the video am- 
plifier cut one of the leads of the 
capacitor going to the grid and replace 
it by connecting the oscillator output 
to the tube in its place, (see the sche- 
matic). Connect the negative lead on 
the oscillator's power supply to the TV 
common ground. 

Fire Her Up. Now you are ready to 
test the circuit. Look it over for any 
wiring errors. Set the potentiometers to 
maximum resistance and set the rotary 
switches at the .01 uF capacitors. Turn 

on the TV set and allow it to warm up. 
Get a musio display on the screen. 
Turn down the brightness control until 
you can no longer see the raster (white 
lines). Turn on the strobe oscillator and 
adjust the brightness control as needed. 
The display should be chopped up into 
little line segments. By adjusting the 
controls you can get different line 
lengths and frequencies- anything from 
star -like dots to a pulsating array of 
stopped action traces. 

Now you can lean back and enjoy 
your Lissy -the TV light organ which 
will amuse and amaze your friends for 
many evenings 'ahead. 
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Hathî's 
Carousel 

and your home, 

by Kathi Martin, KGK3916 

Kathi tests two accessories to make your CB 
family and neighbors get along a lot better. 

Many gadgets brought to my atten- 
tion either as a sample sent to ELE- 
MENTARY ELECTRONICS or the test lab 
are rejected because they just don't 
work. In fact, a lot of the equipment I 

review is specifically requested by the 
editors or myself after we have seen the 
device actutally work in a CB show- 
room, or a typical CB installation. 

Therefore, I feel some surprise and 
pleasure that I can report on two highly 
successful CB accessories we first saw 
as samples, though it is true we re- 
quested the samples because they were 

not yet available in the local CB shops. 
(Yes, much of the equipment reviewed 
is obtained locally, the same way you 
get your equipment.) 

This month's winners as far as CB 
accessories are concerned are the Vitek 
"Super Trap" CB TVI Filter Cable, and 
the Hustler HP -27 "Homing Pigeon" 
Indoor CB Base Station Antenna. 

The "Super Trap." I'm certain you 
all have seen some form of "black box" 
TVI filter that serves to attenuate the 
harmonic frequencies generated by a 
CB transmitter. The Vitek "Super Trap" 
is no "black box" but is a little over 6- 
feet of what appears to be slightly 
thicker than usual coaxial cable with 
male and female UHF connectors pre - 
attached. All you do is connect it in 
series with your present transmission 
line. As shown by the photos taken off 
my spectrum analyzer, the harmonic 
frequencies that cause TVI to channels 
2, 5 and 6 are heavily squashed. The 
top photo shows the transmitter output 
without the "Super Trap." (Each hori- 
zontal division is 10 MHz starting at 
zero at the extreme right. Each vertical 

These two photos graphically illustrate the 
result of installüng the Vitek "Super Trap" 
on your CB. The top photo, the before photo, 
shows the CB carrier and the second and 
third harmonics. The bottom photo, once 
"Super Trap" has been installed, shows that 
both harmonics have been reduced to 
ultra -low levels. 

The "Super Trap" is a little over six feet 
long and appears to be slightly thicker 
than usual coax cable with male and female 
UHF connectors installed on both ends. 

division is 5 dB.) The main carrier is at 
approximately the middle of the Citi- 
zens Band (2.7 divisions from the right 
-representing 27 MHz), the second 
harmonic at about 55 MHz is 16 dB 
down; the third harmonic at about 82 
MHz is 23 dB down. 

Another photo compares the same 
transmitter with the Vitek "Super Trap" 
connected between the transmitter and 
the load. There is no trace of 2nd or 
3rd harmonic output; whatever exists is 
down into the residual noise of the test 
equipment. 

The secret behind the "Super Trap" 
is a coax center conductor with three 
wires, only one of which connects to 
the input and output. The remaining 
two wires are trimmed and soldered to 
the main conductor to form a series of 
resonant traps that are tuned to the 
harmonic frequencies of a CB trans- 
mitter; and few filters are as effective 
as tuned traps. 

Even though the Vitek "Super Trap" 
looks like nothing more than a length 
of coax with a red jacket, take it from 
Kathi that it really works. - 

CIRCLE 71 ON 
READER SERVICE 
COUPON 

Not trick photography -there really are 
three center conductors in the "Super 
Trap" coax. The middle one goes from the 
input to the output and the other two are 
cut to harmonic wavelengths. Then they are 
soldered to the center conductor. This forms 
a series of wavetraps at CB harmonics. 

ELEMENTARY ELECTRONICS /November- December 1977 57 

www.americanradiohistory.com

www.americanradiohistory.com


KATHI'S CB CAROUSEL 

The Homing Pigeon. Here's an in- 
door antenna specifically for the folks 
stuck in an apartment where the land- 
lord allows nothing on the roof or out 
the window, or where the slightest ink- 
ling of a CB antenna brings out fifty 
neighbors blaming every form of TVI 
on the CBer. 

The "Homing Pigeon," from Hustler, 
is an electrical half -wavelength end -fed 
antenna concealed in what appears to 
be a telescopic pole -cat, the type of de- 
vice that clamps between the floor and 
ceiling and is usually used to support 
several lamps. The transmission comes 
out the bottom to a plug. A 17 -foot 
length of coax cable plugs into the 
transmission line; matching connectors 
are supplied factory- installed. 

Decorative metal sleeves that slide 
up and down on the pole serve as capa- 
citive tuning devices (you must use an 
SWR meter). A supplied gauge allows 
you to position the sleeves well inside 
the ballpark, and you can get quite 
good results with the gauge settings, 
though a "peak trim" with an SWR 
meter gives optimum results. 

The "Homing Pigeon" works best 

The gauge supplied is accurate enough to 
set SWR in nearly all home -use situations. 
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This is one "Homing Pigeon" that looks 
more like a pole -cat, which is used to sus- 
pend lights between ceiling and floor. The 
half -wavelength antenna is inside the pole. 
Transmission line comes out the bottom. 

when not in close proximity to metal 
screens, or large metal objects such as a 
filing cabinet. Even in a frame (wood) 
house Hustler suggests the "Homing 
Pigeon" be positioned at least 1.5 -feet 
from the nearest wall. As for aluminum 
siding: I trucked the antenna to a 
friend's house which recently was cov- 
ered with aluminum siding and the 
results were total failure; the signal 
barely got out a couple of blocks. On 
the other hand, I used the "Homing 
Pigeon" ten stories up in a modern 
concrete building and my signal ranged 
up to ten miles, the actual distance 
depending on how much building was 
between' the antenna and the rest of the 
world. Opposite to the direction my 
signal ranged up to 10 miles it barely 
made two miles. But this is a lot better 
than no CB at all. 

In fact, if you're stuck with a no- 
compromise landlord, or you're looking 
for an efficient indoor antenna you can 
pack in the trunk while on vacation, 
the Hustler HP -27 is the best indoor 
antenna I've used. 

Well, those are my first choices in 
CB accessories in a long, long time. 
Both the Vitek "Super Trap" and Hust- 
ler "Homing Pigeon" really work, and 
do exactly what the manufacturer 
claims they will do. 

KATHI, THE NEW TV STAR 

Last issue, we showed a picture of 
Kathy, the new TV star, and promised 
to let you know when you can see her 
CB program in your area. If you've got- 
ten your copy Of ELEMENTARY ELEC- 
TRONICS early, and you live around 
Cleveland, Ohio, you can catch her on 
WKYC, Channel 3, on October 26th, at 
5:50 am. If you live around New York 
city, you can see her on WNBC, Chan- 
nel 4, at 6:30 am. Tune in -it's well 
worth while! 

mImmun 

The antenna is tuned by decorative metal 
sleeves, adjusted for the best SWR reading. 
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e/e checks out the... 

RCA 
STUDIO II 
HOME TV 
PROGRAMMER 

B[CAUSE OF DELIBERATE and acci- 
dental computer -style rip -offs of 
consumers by utilities, phone corn - 

panies, banks, and department stores 
the modern computer has replaced Jesse 
James as the legendary public enemy 
number one. Actually, it's not the com- 
puters ripping you off but the people 
who run them. The computer is nothing 
but a collection of electrical circuits 
you can program to do as you please. 
Last Christmas, computers were pro - 

d grammed into TV games, and many a 
child (and adult) spent many pleasur- 
able hours playing tennis, handball and 
hockey on their TV sets. The TV 
games of 1976 were really what is 
termed microprocessors; the real or full - 
scale home microcomputer was yet to 
come, but it has finally arrived in the 
form of the RCA Studio II Home TV 
Programmer. 

Though the studio II resembles the 
older TV games in that your B &W or 
color TV receiver is used for display, 
the RCA console goes way beyond the 

Get games and computer 
potential too with this 
neat package. 

CIRCLE 46 ON READER SERVICE COUPON 

three to six pre -programmed games usu- 
ally found in department and variety 
stores. The big difference is the Studio 
II can be programmed for a wide 
variety of functions simply by plugging 
in a pre -programmed cartridge. Fact is, 
if any alphanumeric keyboard was 
added, the Studio II could be a full - 
scale "home computer," and we really 
expect this is the next step up for 
RCA. But let's not go too far afield 
and predict the future; let's stick to the 
Studio II. 

As shown in the photographs, the 
Studio II is a package consisting of a 
console, a power supply unit, and a 
coupler that installs on the back of the 
TV that connects either the antenna or 
the Studio II to the TV. The connecting 
cord that plugs into the coupler is 18- 
feet long and permanently attached to 
the console. (The power supply unit 
plugs into the coupler, in this way 
several couplers and power supplies can 
be used for several TVs with only o-ie 
console unit. The console cannot be 

CONSOLE 

COUPLER 

MUM 
MUM 
EEO 

CARTRIDGE 
SOCKET KEYBOARD 

CLEAR BUTTON 

#.+ 
. -. POWER 

iffIrf irtA SUPPLY 1s47m 

CARTRIDGE 

The RCA Studio II Home TV Programmer consists of the console which is pre- 
programmed for five activities, the power supply, and the TV /antenna /console coupler. 
Cartridges with additional programs are optional. Note the console has two sets 

of numbered keys as operating controls. The keys select the desired game, quiz or 
other activity, and function as the operating contols and selectors for each activity. 
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battery powered.) 
On the Keyboard. Unlike the usual 

TV game that has two adjustable con- 
trols the Studio II has two 10 -key key- 
boards and a clear button. The key- 
boards serve to both call up a program 
(or game) and to provide directional 
control of the display. At the top rear 
of the console is a recessed multi -pin 
socket. 

The console, actually a microproces- 
sor or minicomputer depending on how 
one looks at it, is preprogrammed by a 
ROM (Read Only Memory) for five 
activities: Doodle; Patterns; Bowling; 
Freeway; Addition. The programs are 
selected by depressing a numbered key. 
Doodle allows pictures and patterns to 
be drawn or partially erased by moving 
a spot on the TV screen. Patterns al- 
lows the player (artist) to draw endless 
full -screen patterns. Bowling actually 
displays ten pins, can be played by one 
or two players, and allows a ball to be 
thrown with a hook. Freeway is the 
arcade game where you must drive and 
steer around an oncoming car. Addition 
is essentially a pre -school game or 
mathematics drill. Three numbers are 
flashed on a screen. The first player to 
key in the correct answer scores points - 
or pre- schooler4 can practice addition 
by themselves. 

The five built -in programs are just to 
whet your appetite; you can go further 
through optional cartridges that plug 
into the socket on top of the console. At 
the time this article is being prepared 
three cartridges are available: Space 
War; Fun with Numbers; and TV 
Schoolhouse (TV Schoolhouse is actu- 
ally a series of cartridges). Space War is 
two arcade type "shoot 'em down" 
games. Fun With Numbers are puzzle 
games (many on the cartridge). TV 
Schoolhouse is a series of tests in math, 
social sciences, literature, etc. The early 
programs we saw were excellent study 
guides to be programmed for early and 
late education, just as there will be a 
series of cartridges for arcade type 
games and puzzles. 
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RCA STUDIO II 

It's obvious that the advantage of 
the RCA Studio II is its non- obsoles- 
cence; by simply plugging in a cartridge 
it can be programmed or reprogrammed. 

Though the cartridges are rather 
large, their size is determined primarily 
by handling ease rather than intent - 
they are goof -proof even when used by 
young children. As our photograph 
shows, the "guts" of the Space War 
cartridge is a single ROM -the entire 
program is in the ROM. Since the 
ROM is a CMOS chip, sensitive to static 
electric charges, a special set of .rhort- 
tng fingers provides a discharge path 
around the chip. When the cartridge is 
inserted in the console the fingers are 
automatically lifted clear of the printed 
circuit board wiring. (Like we said: It's 
goof-proof.) 

Ponnnng!!!! The TV games industry 
long ago learned that people need 
a positive reaction to what they do, 
so almost from the inception of TV 
games a beep, or pong has been built 
into all TV games. The RCA Studio II 
is no exception. It has a beep -bong 
sound that goes off whenever there is a 
screen action, whether playing a game 
or taking a "test" through TV School- 
house. Provision is made for turning off 
the sound, but it's sort of eerie watch- 
ing events take place on the TV while 
the room echoes nothing but silence. 

The control switch for the sound is 
recessed on the bottom of the console, 
as is the channel selector that pro- 
grams the console's output for TV chan- 
nel 2 or 3. You use the channel which 
isn't normally used for TV broadcast- 
ing in your area. 

Accessories. RCA has allowed for 
the fact their Studio II might be used 
at several locations in the home. From 
experience, just about everyone has 
learned that connecting and disconnect- 
ing the coupler in order to move the 
"game" eventually results in damage to 
the coupler. So RCA makes available 
optional couplers and power supplies; 
you can leave the coupler "permanent- 
ly" connected to a TV when you move 
the Studio II's console to another TV. 
(Actually, since the power supply plugs 
in you can also move the supply with- 
out damage to the coupler. There's 
really no reason to purchase an optional 
power supply.) 

The Final Score. Unlike the conven- 
tional TV game, which is limited in 
application and which cannot be re- 
programmed, the RCA Studio II can 
be continuously updated with program 
cartridges. In addition, because the con- 

Two deep recesses on the bottom of the console conceal the sound on -off and TV chan- 
nel switches. Switches are changed with a pencil or ball -point pen passed into the recess. 

®iTí/ --- 
Our laboratory techni- 1111 
cian shows how easy í® 
it is to insert the car- 
tridges into the Studio 
II receptacle. You can 
see the positioning 
studs on either side of 
the socket. 

The flip side of the PC board holding the ROM has the printed circuit wiring and the 
"fingers" that connect the ROM to the console's socket. A unique shorting bar system 
within the cartridge connets the ROM's leads together when the cartridge is withdrawn 
to prevent high static voltages from damaging the MOS ROM. The short is automatically 
removed when the cartridge is inserted into the console. 

sole is basically a computer with a built 
in numerical keyboard it is conceivable 
that future cartridges will be pro- 
grammed so the Studio II can serve as 
a small "personal computer." But just 
imagine what the Studio II could do if 
equipoed with an alphanumeric key- 
board? 

The RCA Studio II comes complete 
with console, power supply and TV 
coupler, and has built in programming 
for the five activities previously de- 
scribed. The kit retails for $149.95. 
Optional cartridges, $14.95 to $19.95. 
For additional information circle No. 
46 on the Readers Service Coupon. 
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Electronic 
Eccentricities... 

Voltswagon Bike 
The "Voltswagen" is the answer for 

the bicyclist who wants to rest awhile 
without slowing down. The unit can 
either power a bicycle for a short length 
of time, or lend power assists in climb- 
ing steep hills. 

A heavy -duty, 12 -volt, U -1 size air- 
craft battery which weighs in at twenty 
pounds is fastened in a sling arrange- 
ment to the crossbar of the bike. Two 
motors attach to the axle of whichever 
wheel drives the bike, one motor on 
each side of the tire. Controls are ac- 
cessibly mounted on the handlebars. 

The battery- driven motor can move 
the bike along at speeds in the range 
of 15 to 20 miles per hour. One over- 
night charging provides an elecrtical re- 
serve good for about thirty miles under 
most conditions. Besides full -power 
function, a touch to a special button 
provides the cyclist with a power- assist 
which continues until the button is re- 
leased. 

Price class of the Voltswagen is 
around $150 and it's manufactured by 
Sunward Corporation of Canoga Park, 
California. It may not be the greatest 
invention since the pedal -pusher, but 
it can take the exhaustion out of a 
hard day's cycling. 

Recorded Boots 
Patients who suffer from diseases of 

the hip -joint can now be better diag- 
nosed and helped via electronics. Doc- 
tors can now have patients wear spe- 
cially- designed shoes which determine 
elaborate data regarding the loads and 
stresses put on the various bones of the 
leg and foot. Such information can 
spell the difference between a successful 
course of treatment and a long, drawn - 
out and fruitless series of hospital visits 
and operations. 

Shoes, with telemetry equipment in 
the soles, have become the newest diag- 
nostic aids. The signals from the shoes 
are relayed to two separate display and 
recording units. From the data, a quali- 
fied podiatrist can determine all sorts of 
things relating to the patient's physical 
well- being. 

Normal gait curves are, for instance, 
characterized by a series of double -peak 
curves with the nature of the curves 
varying according to the disability and 
the severity of it. 

The sole of each shoe contains a 
pressure- sensitive capacitor consisting of 
metal filigree sheets between layers of 
spongy rubber. When the patient walks, 
the rubber is compressed and this alters 
the electrical capacitance. Currents are 
then amplified and inductively coupled 
to a pick -up wire, going from the heel 
to the measuring instruments. 

The shoes are expected to be mark- 
eted for hospital use. 

Driverless Bus 
If the idea of stepping foot into a 

driverless bus, and then hiving the 
vehicle tear madly off down the road 
to the next stop seems somewhat less 
than appealing -try to have a little more 
faith in modern day electronics. Such 
a scene is commonplace at England's 
Road Research Establishment. 

The first step in the automatic bus - 
route is to lay a cable about four inches 
beneath the road surface the bus will 
travel along. A monitor which is slung 
beneath the bus' chassis will keep the 
vehicle electronically guided along the 
cable length. 

The driverless bus is equipped with 
a form of "radar." If, during its travels, 
the vehicle is blocked by an unpro- 
grammed hazard, the "radar" unit at 
the front of the bus senses this, puts on 
the brakes and will only release them 
once the route is clear again. The Har- 
rison -Fraba Optical Detector unit emits 
an infra -red, modulated beam which, 
when interrupted by a blockage on the 
road ahead, reflects back to a photo- 
cell detector which activates the brak- 
ing and gear- changing system. So, while 
not radar in the true meaning of the 
term, it functions in much the same 
way. The Optical Detector is sensi- 
tive from approximately 1.75 to 30 
meters in front of the bus. 

Right now the bus is only in use at 
the Road Laboratory, but eighty miles 
of cable have already been laid along 
a roadway in Berkshire. Soon all of 
Merrie England may be riding on auto- 
matic buses, and the rest of the world 
may not be far behind. 

Here's a bike that's really ready to go. The 
"Voltswagen" battery rides in a sling on the 
crossbar and the two motors are visible on 
either side of the rear tire. 

These specially- designed shoes, along with 
the instruments shown, can be instrumental 
in combating diseases of the hip -joint. Using 
variable capacitance effects, electrical im- 
pulses are telemetered to the displays where 
a doctor can interpret them. 
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Passengers riding in this bus have a com- 
pletely unobstructed view out the front 
windshield, there being no driver to get in 
the way. The driverless bus has been in 
operation for some time now at England's 
governmental testing labs and may soon be 
a familiar sight along many superhighways. 
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This Cathedral known simply as The Cathedral of Lima, occupies the Plaza de Armas 
in that Peruvian city. Francisco Pizarro, Conquistadore, is interred in the cathedral. 

This monument to Jose de San Martin stands 
in the Plaza. San Martin in Lima, Peru. 
The Agentine general played a key role in 
the Peruvian fight for freedom. 

A half- century ago, the amazing 
Incas carved out an empire across the 
spine of the Andes Mountains in South 
America. Their sturdy little towns, built 
by stacking up precisely- sliced boulder 
chunks, peppered the mountain valleys. 

Today, the shortwave spectrum is 
peppered by radio stations run by de- 
scendants of the Incas who, in fact, still 
speak the native tongue of the empire. 
Luckily for the radio freak, the signals 
from these stations sometimes "slice" 
through the noise and band interference 
as sharply as an Inca mason could slice 
through stone. 

Stations broadcasting from the area 
of the old Inca Empire (modern -day 
Peru, Ecuador and Bolivia) have a style 
and feel all their own -and that's one 
reason for the "Land of the Llama" 
being a hot DX target. At its height, the 
empire required not one but two capital 
cities, the present -day Ecuadorian capi- 
tal city of Quito; and the Peruvian town 

TUNE INTHE 

INCA EMPIRE 

And Hunt br 
Modern 

UN Gold 
by Ralph W Perry 

Radio Tawantinsuyu has a small, capable staff manning the transmission facilities. 
Stations in the Andes and other South American locales are often small, but deliver 
powerful signals. 

of Cusco, in the Andean highlands. 
These are good starting points for a 
shortwave, Incan tour. 

Training the Ears. You don't have to 
understand Spanish, or Quechua -the 
area's Indian tongue -to enjoy Andes 
DX. All that's usually required is initial 
exposure to the region's haunting music, 
which features raspy flutes, plucking of 
high -pitched, accoustic guitars and an 
instrument made of (believe it or not) 
armadillo skin, called a charango. If 
most Andes area musical tunes sound 
to you like the pop song "El Condor 
Pasa" by Simon and Garfunkel, it's 
because S &G "borrowed" the melody 
from an age -old Peruvian folk song 
called, surprisingly enough, "El Con- 
dor Pasa." New sounds, indeed! 

To start out our Top 20 of the Inca 
empire, we'll pick a couple easy ones 
which feature typical regional music; 
HCJB in Quito, Ecuador, and Radio 
Nacional del Peru, transmitting from 

Lima. HCJB offers fine "musica del 
campo" (rural folk songs), around 1200 
Greenwich Mean Time (GMT) daily 
on 9715 and 6075 kHz. Radio Na- 
cional del Peru is a frequent catch in 
the early evenings, around 0100 and 
later, on the in- betweenish frequency of 
6082 kHz. 

Now, let's buzz down to the other 
Inca capital, Cusco, in Peru. From there 
we will meander up the old "Inca Trail" 
retracing by radio the footpath which 
linked the north and south of the em- 
pire. Imperial runners once used the 
Trail to keep their empire in constant 
communication -the Incas depended on 
their runners much as we depend on 
radio today. These "chaquis" were able 
to hustle fresh fish from the ocean to 
the Emperor's table in Cusco (a mere 
250 miles) without a bit of spoilage to 
dampen the royal appetite. 

Listen to History. Cusco is a bustling 
town which, viewed from the heights of 
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Radio Onda Imperial QSLs with a unique card that pictures an old 
Incan wall that is still standing near the station in Cuzco, Peru. 

Hear "Radio Waves of the Empire," 1100 GMT on 5055 KHz. 

Machu Picchu, the Lost City of the Incas, was recently discovered 
near Cuzco. Incan Virgins of the Sun hid there from the Spanish. 

the surrounding mountains, appears like 
a sea of red -tiled roofs. Cusco was the 
prime city of the Incas, but the Span- 
iards sacked it in the mid -1530s and 
build the modern city upon the ruins. 
However, Cuscenos know their "roots." 
Broadcasting from a studio up a side 
street from a still- standing Incan wall is 

Radio Onda Imperial, 5055 kHz, which 
is a difficult catch at best! Its genial 
owner, Senor Alberto Barrioneuvo, and 
his mother run the whole show, with 
six deejays. Try to catch this prime DX 
target around 1100 GMT. Alberto says 
the station's tag means "Radio Waves 
of the Empire." Not bad, eh? 

Equally caught up in the glorious 
past is another Cusco station, Radio 
Tawantinsuyu, which broadcasts from a 
tangerine and cream -colored one -story 
studio. Their multisyllabic name, direc- 
tor Raul Montesinos explains, means 
"four divisions" of the empire ... and 
the Incas liked the term so much, that 

This bounteous, Bolivian lass stands amidst the tumbled minaret 
shaped ruins of Bolivia's beautiful Moon Valley. 

that's what they called their land: Ta- 
wantinsuyu. If you're lucky, you can 
hear the electronic version signing on 
at 1000 GMT on 6175 kHz. in the 
49 meter band. 

Historians have discovered the aston- 
ishing fact that the Incans had no writ- 
ten language and were still able to 
administer a far -flung empire. Their 
secret? A lot of knots! The Incas in- 
vented an ingenious rope -tying system, 
based on numbers, by which they stored 
much information. The wise men who 
could decipher a knotted rope were 
titled "Amautas':' This leads us to an- 
other Peruvian station -Radio Cultural 
Amauta in Huanta. This station has 
been spotted with some regularity in 
early spring aird late fall on 4955 kHz., 
signing on at. 1100 GMT (six a.m. in 
Peru) . 

Even in the swank, cosmopolitan, 
up -to -date Peruvian capital of Lima, 
you can find Incan descendants gazing 

back at their glorious past. Try Radio 
Inca del Peru on 4762 kHz. at about 
1030 GMT. or, if you need your sleep, 
tune in at about 0330 GMT. 

Rounding out the Peruvian selection 
are two more stations. Radio America 
is often known to change frequency 
within the range of 9505 to 9510 kHz, 
but look for it for its different sound. 
Radio Libertad de Junin (Radio Liber- 
ty of Junin) is on- again, off -again on 
5040 kHz., but when they're in business 
they broadcast a magnifico signal 
around 1030 GMT. 

Heading North- Ecuador. Up at the 
north end of Incaland, right on the 
earth's waistline, is Ecuador, a favorite 
for many due to the tangy brand of 
music offered. Ecuadorian music, while 
an obvious cousin to the fare offered in 
Peru, is a little more modern with, 
perhaps, a catchier beat and more me- 
lodic variation. If you don't know a 
pasacalle from a bombo, move right 
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INCA DX 

over to the rig and tune in a few of 
these: 

The easiest Ecua -DX has to be Radio 
Nacional Progreso (R. National Prog- 
ress), which transmits from the Ecua- 
dorian city of Loja. This one is a snap 
for two reasons: their power will knock 
the shingles off your shack; and they 
have a beautiful frequency, 5660 kHz., 
just about the last station you tune as 
you cruise up the top end of the 60 
meter band. Just keep listening for that 
catchy sound, anytime after dark at 
your location, until about 0400 GMT. 

Radio Nacional del Ecuador (Radio 
National of Ecuador) is back on the 
air nowadays and they're packing quite 
a punch! 4939 kHz. is the frequency 
and 0200 GMT the time for an evening 
of pleasant melodies and no- strain re- 
ception. 

If you want something more of a 
challenge -then Radio Zaracay, in Santo 
Domingo de los Colorados, Ecuador, 
is the answer. The city of Santo Do- 

mingo borrows part of its name from 
the Colorado Indians who live in the 
surrounding hills and, presumably, tune 
Radio Zaracay. Make like a Colorado 
and tune 3390 kHz. (just about the top 
of the rough 90 meter band) at 0230 
GMT or later. Recognize that music? 
And don't you love it ?! 

To round out the Ecuadorian picks, 
try these: Radio Splendit (for a splen- 
did time) on 5025 kHz. around 1000 
GMT and again at 0300 GMT; Emisora 
Gran Colombia, 49.10 kHz., broadcast- 
ing daily from Quito at 1100 GMT 
sign -on with consistently good strength; 
Radio Paz Y Bien (Peace and Good- 
ness), a religious station in Ambato, 
which requires an early check of its 
4820 kHz. frequency, at about 0930 
GMT, when they often first take the 
air; and finally, my favorite: Escuelas 
Radiofonicas Populares, which trans- 
lates as "Popular Radio Schools." Lo- 
cated in the town of Riobamba, perched 
high atop the Andean chain which runs 
the length of Ecuador, north to south, 
this school will indeed teach you some- 
thing: patience! Although it is some- 
times well heard at 0200 GMT, the 

The architecture found in the Bolivian highlands is rare and altogether unique. Many an- 
cient villages lie close to such beautiful and dramatic structures out of the nation's past. 

This Indian woman and child seem like 
visions from the Empire's past at the Tam - 
bomachay Ruins just outside of Cuzco. 
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The Presidential Guard at the palace in 
Plaza de Armas, in Lima, Peru, wears a cos- 
tume that comes from centuries of tradition. 

frequency of 3985 kHz. plops it right 
in the high -end of the 75 -meter ham 
radio band. The hams, rightfully enough 
as the frequency is theirs under inter- 
national agreements, tend to make it 
hard to copy their Latin competition. 

But of Course, Bolivia! Mention 
"Bolivia" and you're spouting fightin' 
words for many an Andes -DX enthusi- 
ast. While Bolivian stations and pro- 
gramming are choice DX, they've been 
hard to log. 

Your best bet for the land of the 
high, windswept "Altiplano" (a bleak, 
treeless plain populated by Indians and 
Ilamas, and also the location of the 
astonishingly blue and beautiful Lake 
Titicaca) is probably the La Paz station, 
Radio Panamericana, on 6034 kHz. 
around 1030 GMT. Prepare yourself 
for a surprise when tuning this one- 
the signal quality is A -1 all the way. 
Although La Paz is a highly "with -it" 
city, get it on Radio Panamericana 
during its first hour or so and you'll be 
listening to their equivalent of an early 
morning "farm show," with music of a 
highly rustic nature for the Indians in 
the countryside. 

Next we have to swing down to 60 
meters for the rest of our Bolivian 
visitors. A big favorite is Radio Nueva 
America, 4797 kHz. (officially 4795 
kHz.) , also a La Paz station, which 
also signs on at about 1030 GMT. Nice 
thing about these Bolivians is that if 
one isn't in, you didn't crawl out of the 
sack for nothing, just try another! Radio 
"New America," as the English version 
goes, is heavy on the flute /guitar /drum 
fare and, as such, is just fine with us! 

In Oruro, Bolivia, an interesting sta- 
tion is Radioemisoras Bolivia, which 
flits about within the frequency range 
4753 -4756 kHz. Not a very easy one, 
they are most often noted during the 
wee, wee hours -about 0900 or shortly 
after, for by 1000 GMT, interference 
in the form of a potent Colombian 
station arrives on the scene! 

Lest anyone get the impression that 
Bolivia is all mountain, we'd better 
throw in Radio Mamore (which, while 
it looks like it should rhyme with 
"amor," it is actually mah -moe -RAY. 
Amor or no, you'll still love it!) , trans- 
mitting from Guayaramerin, Bolivia, on 
the bank of the River Mamore, which 
separates Bolivia from Brazil. Listen to 
the rather tropical sounds of this sta- 
tion, operated by the very genial Carlos 
Hurtado Romana, and remember that 
in this neck of the woods it's indeed 
just that. Woods! In fact, it's jungle. 

And that's probably why our Inca 
friends chose to remain up in the nice . 
cool reaches of the Andes. Why not 
join them electronically speaking ?, 
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IF YOU NEED AN INEXPENSIVE and 
highly portable audio test set, this 
Full Range Audio Generator 

(FRAG) is for you! Our friendly 
FRAG delivers variable and fixed out- 
puts of sinusoidal waveform from 10 
Hz to over 15 kHz and up to five 
volts peak -to -peak. 

The Circuit. There are several circuit 
networks which can produce a sinus- 

,. oidal waveform, including the Phase- 
Shift and the Twin -T. It is the latter 
which will be examined' here, as it 
proved in application to be the most 
suitable for the FRAG. 

As shown in the Twin -T Oscillator 
diagram, we have a Low -Pass network 
of Rl, R2, and Cl in parallel with a 
High -Pass network formed by C2, C3, 
and R3. The combined network is con- 
nected between the inverting input and 
output of a gain device, such as the 
familiar 741 integrated circuit op -amp. 
Typically, R1 = R2, while 1(3 is one- 
half to one -tenth of R1, and Cl = C2, 
and C3 = 2C1. 

Since the phase shifts for the two 
networks are opposite, there exists, in 
theory, only one frequency where the 
total phase -shift from input to output 
will reach 180 °, at which point sinus- 
oidal oscillations will occur, provided 
sufficient gain is available. The approx- 
imate frequency will be 

F 
2 ,r Rl Cl 

Varying any or all of the network 
elements will cause the nominal fre- 
quency to change, accompanied by a 
drop in output, until oscillation can no 
longer be sustained. Over a certain 
range, varying the resistive elements 
simultaneously, as by a ganged poten- 
tiometer, will yield a useful frequency 
span, provided the gain can be raised 
appropriately, but without causing over- 
driven distortion. 

Shunting the Twin -T network with a 

By Frederick W. Chesson 

fixed resistance RF yielded fair results, 
in experiments conducted to obtain a 
wide operating range consistent with 
simplicity. It was then found that ad- 
dition of a diode back- to-back pair, 
forming an active feedback element, 
gave a considerably greater range, as 
shown. Further experimentation finally 
showed that even greater improvement 
could be obtained by connecting the 
feedback elements between output and 
the offset -null terminal associated with 
the inverting- input. Three switch posi- 
tions give ranges of 10 -100 Hz, 100- 
1000 Hz, and 1 kHz - 10kHz. A fixed 
output of about 5 VPP and a variable 
output of 0 -1.0 VPP were added to 
provide a choice of useful signal levels. 

Put It All Together. For conven- 
ience in portability, a utility box having 
a five inch length by two and one-quar- 
ter inch height and width was selected 
(Either Bud CU -2104A or Premier 
12P3886 types are suitable). 

A photo shows the parts placement 
of the prototype, with the range- capaci- 
tors being strung between the range 
switch and a perf -board mounting the 

integrated circuit and other compo- 
nents. Check the drawing to see how 
these components may be placed on a 
two inch square section of perf -board 
having 0.1 inch spaced holes. A pair 
of No. Six ground lugs are bent at right 
angles to serve as miniature mounting 
brackets. There is sufficient room for 
a 14 -pin DIP IC socket for the 741 op- 
amp, should replaceability be desired. 
Although a mini -dip 8 -pin 741 was used 
in this circuit, the standard 14 -pin unit 
will do as well, paying attention to the 
pin connections. The nine -volt transis- 
tor battery (Eveready type 222, or 
equivalent) is secured in place by an 
S- shaped half -inch wide aluminum 
bracket. 

The only component difficult to find 
is a three -gang 250K, 250K, 25K po- 
tentiometer, used for variable frequen- 
cy settings. If a ready -made assembly 
(preferably log -taper) cannot be ob- 
tained, use a built -up unit, like Cen- 
tralab Fastach components. 

Optional resistors R4, R5, and R6 
are included so that the variable fre- 
quency dial may be rotated to maxi- 

PERFBOARD 
RI, R2, R3 
(SEE TEXT) 

R7 ICI 

9V BATTERY 

Use the parts layout given for the perfboard and you will have no trouble wiring the 

capacitors point -to -point as shown here. Be certain that the long leads do not short out 
against each other by keeping them as straight as possible. 
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FRAG AUDIO 

mum frequency without having the cir- 
cuit drop out of oscillation, as it would 
should R1, R2, and R3 fall too low. 
Temporarily omit the feedback resis- 
tor(s) RF for later adjustment. If a 
four pole -three position switch (such 
as Calectro E2 -168) is available, then 
each range may have its own individ- 
ually selected feedback resistor for 
maximum efficiency. 

Adjustment and Operation. An oscil- 
loscope is essential for adjustment of 
the friendly FRAG to determine op- 
timum waveform and amplitude and 
for rough frequency determinations. A 
freqeuncy- counter is also useful, al- 
though the FRAG is not intended to be 
a precision audio generator. 

Before applying power, set the input 
bias potentiometer R7 for approximate 
midrange position and connect a dec- 
ade resistance box, set at about 33K 
ohms, in place of RF. Set the Range 
Switch to its middle (X100) position 
and the variable frequency control to 
its mid position. Connect the scope 
(and frequency counter, if available) 
to the fixed output terminals. 

Switch on the power by turning the 
Output control to mid -position. The 
scope should display a more or less 
square wave of about 200 Hz. Adjust 
the decade box, or individual fixed 
resistor, for a sinusoidal waveform of 
maximum amplitude, consistent with 
low distortion. If the wave is flattened 
at top or bottom, try adjusting R7 
while rechecking RF. Rotate the vari- 
able frequency control from one end 
to the other, rechecking RF and R7 

R7 

CIO 

Rf 

ICI 

_ 
NMI 

I=1 

Rf2 Rf3 

OPTIONAL 
(SEE TEXT) 

"114, 
NO. 6 

GROUND LUGS 

R4 

R5 

R6 

DI 

D2 

CII 

Use this parts layout for your perfboard. 
Rf2 and Rf3 are optional, as mentioned in 
the text. Also, use a socket for IC1. 

66 

VARIABLE 
FREQUENCY 

Once built, you will 
find our friendly FRAG 
to be one of the most 
useful accessories. The 
fixed and variable 
outputs, the variable 
frequency control, all 
combine to make 
FRAG one versatile 
instrument. 

TWIN T 
NETWORK 

Rf 

OUTPUT 
CONTROL FIXED OUTPUT 

DI 

4 1- 
D2 

DYNAMIC AMPLITUDE CONTROL 
WITH DIODES IN FEEDBACK LOOP 

Shuntng a Twin -T network with feedback 
resistance (Rf) yielded fair results. The 
addition of a back -to -back diode pair as an 
active feedback element greatly tended to 
increase the FRAG's operating range. 

TWIN -T 
NETWORK 

+ T _ 

3 

IC 

741 

7 

4 

RI 

RANGE 

R2 

Rf RI = R2 R3 - ZI10 

CI = C2 C3 = 2C1 

BASIC TWIN -T OSCILLATOR 

This basic Twin -T circuit uses a Low -Pass 
network (R1, R2 and R3) in parallel with 
a High -Pass network (C1, C2 and C3). As 
the phase shifts for each circuit are 
opposite, sinusoidal oscillations will occur 
at only one frequency, given sufficient gain. 

OUT 

DI . D3 

4 D2 D4 

D5 --- 
ID6 

VARIABLE WAVEFORM GENERATION 

R1 I 

Rf 2 

Rf 
nn + 

TYPICAL 
WAVEFORM 

During development of the FRAG, additional diode pairs were added to see if they 
would further increase the variable frequency range. They did -but at the cost of 
adding some distortion. This, however, results in some interesting tones -music! 
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should distortion occur. Amplitude will 
be less at each end of the dial, and will 
drop out entirely at the upper end, un- 
less the optional resistors R4, R5 and 
R6 have been included. A maximum 
output of 5 VPP should be obtainable 
at the fixed output terminals and up to 
1 VPP at the variable output jack. If 
separate feedback resistors are used 

(with a four -pole Range Switch) re- 
check the other two range positions 
and select the correct individual resis- 
tors and mount them on the perf- board. 
Otherwise, a single feedback resistor will 
have to be a compromise for best op- 
eration over the entire span of all three 
ranges. 

The variable frequency dial may be 

R7 

R4 RI 

+ 9VDC 

SW2 

R2 

SWI a 

Z L 
CÎ r C2 CI- 

R6 

R3 

R5 

SWIG 

2 

3 

Cl2 

ICI 

TIO 
CII 

Rf ---nn.---- 
D 

Parts List For The Friendly FRAG 

IC1 -Type 741C (Radio Shack 276 -010 
or equiv.) 

C1 -.22uF capacitor (Radio Shack 272 -1402 

or equiv.) 
C2 -.02uF capacitor (Allied 710R1136 

or equiv.) 
C3- .002uF capacitor (Allied 710R1093 

or equiv.) 
C4, C7 -.luF capacitors (Radio Shack 

272 -1069 or equiv.) 
C5, C8 -.01uF capacitors (Radio Shack 

272-131 or equiv.) 
C6, C9- .001uF capacitors (Radio Shack 

272 -126 or equiv.) 

C10 -.luF capacitor (Radio Shack 272.135 or 

equiv.) 
C11 -10uF electrolytic capacitor (Radio Shack 

272 -1002 or equiv.) 
C12 -220uF electrolytic capacitor (Radio 

Shack 272 -1006 or equiv.) 
61, 02 -1N914 silicon diodes (Radio Shack 

276-1122 or equiv.) 
R1, R2, R3- 250,000 -ohm, 250,000 -ohm, 

25,000 -ohm, ganged potentiometer 
(Centralab "Fastach ") 

R4, R5- 10,000 -ohm,' /4 -watt resistor (Radio 

Shack 271 -1335 or equiv.) 
R6 -1,000 -ohm, 3/4-watt resistor (Radio Shack 

271 -1321 or equiv.) 

R8 

R9 

7 

6 

o 5 VPP 
FIXED 

J2 I OUTPUT 

R7- 5,000 -ohm trimmer potentiometer (Radio 

Shack 271 -217 or equiv.) 
R8 -4,700 -ohm, 3/4-watt resistor (Radio Shack 

271 -1330 or equiv.) 
R9 -1,000 -ohm potentiometer (Allied 854- 

5800 or equiv.) 
SW1 -3- position, 3 or 4-pole miniature rotary 

switch (Calectro E2-168 or equiv.) 
SW2- potentiometer switch (mount on back 

of R9) (Radio Shack 271 -1740 or equiv.) 
Rf- feedback resistors (see text) 
11 -Pair of five -way binding posts (Radio 

Shack 274 -661 or equiv.) 
12 -RCA type phono jack (Radio Shack 272-346 

or equiv.) 

Misc. -9 -V battery, battery clip, perf. board 
with .1 -in. spacing (Radio Shack 276 -1395 

or equiv.), pert. board terminals (Radio 

Shack 270-1392 or equiv), DIP socket (Radio 

Shack 276-027 or equiv.), a 5 x 2.25 x 

2.25 -inch chassis (such as the Bud CU 

2104A), wire, solder, etc. 
Allied Electronics' address is: 
401 East 8th St., Ft. Worth, Texas 76102 
Calectro Electronics' address is: 

400 S. Wyman St., Rockford, Ill. 61101 

Centralab Electronics' address is: 
P.O. Box 858, Fort Dodge, Iowa 50501 
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calibrated simply on a 1 to 10 basis, 
which should hold good for the three 
ranges. If a linear potentiometer is used 
(all that was available in the Fastach 
components at time of construction) 
the dial will necessarily be non -linear, 
which is why a log -taper pot is more 
desirable. Also, due to mechanical back- 
lash in the stacked sections, it is best 

Looking at FRAG from the front shows the 
frequency range selector, as well as the 
output terminals and level controls on top. 

to move well past an over -shot fre- 
quency point before reversing to zero 
back in. The 0 -1 VPP shielded jack is 

best for low -level output applications 
involving audio amplifiers and other 
high -input impedance gear. The 5 VPP 
fixed- output terminals are useful for 
general purposes, or where it may be 
desired to construct fixed voltage- divid- 
er networks. 

Although the battery drain is quite 
modest, make sure to turn off the test 
set when not in use. 

Range Switch Positions 

X FREQ. SW1a SW1b /c 
10 10 -100 Cl C4 /C7 
100 100 -1000 C2 C5 /C8 
1K 1K -10K C3 C6 /C9 

Other Applications. During develop- 
ment of the circuitry, additional diode 
pairs were tried to see how far their 
"dynamic feedback" operation could 
extend the variable frequency range. 
Although two pairs gave some increase, 
this was at the expense of waveform 
purity. This distortion, however, can be 
put to use in the area of electronic 
music. The last diagram shows how a 

chain of diodes, with individually se- 
lected feedback resistors may be switch- 
ed in to provide for the generation of 
interesting synthetic tones . . . another 
benefit of this original FRAG! U 
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CB XCVR 
CH ECKOUT 

ELEMENTARY ELECTRONICS has been 
able to obtain more of the new 40 -chan- 
nel CB transceivers for review, and pre- 
sents the test reports here. These units 
are not prototypes, but are "stock stand- 
ard," the same as the transceivers that 
you can buy over the counter. If you 
don't find the particular unit you are 
interested in reported on here, check for 
the 1978 edition of CB YEARBOOK, soon 
to be on the newsstands. 

COMMUNICATION POWER CP 400 

$599.00 (Communication Power, Inc.) 

General Description: A 40- channel 
AM /SSB transceiver for mobile, 
P.A., operation. Fine tuning -+-1 kHz 
is provided. Power supply is 12 to 
13.8 VDC with negative ground and 
120 VAC. (Can be modified for posi- 
tive ground.) Overall dimensions are 
21/4-in. H x 9 -in. W x 113/4 -in. D. 
There are front panel controls for 
channel selection, volume, squelch, 
clarifier, and AM /USB /LSB switch- 
es for power, speaker 1/2, PA /CB, 
and noise blanker. Standard accesso- 
ries include a DC power cable, mo- 
bile bracket with key -lock, and power 
n9ikrophone. 

COMMUNICATION POWER CP 4000 

MIDLAND 77 -849 

SHARP CB -5470 

TRAM /DIAMOND D -12 

SSB RF Output 14.0 watts P.E.P. 

Modulation to 85% yes 
Relative sensitivity for 

85% Modulation -52 dB max. 

Modulation Limited to 100% yes 
Editorial Remarks: Has connections 
on power plug for external and P.A. 
speakers. Power mike has sensitivity 
control.. Also an S /RF- output meter. 
The S -meter has a relative S -unit 
scale calibration. 

MIDLAND 17 -849 

$269.95 (Midland International Corp.) 

General Description: A 40- channel 
AM transceiver for mobile, P.A. op- 
eration. Power supply is 12 to 13.8 
VDC with negative or positive 
ground. Microphone has sub -master . 
volume control and channel selectors. 

AGC Action 7 dB 

Input Level for S9 Meter 
Indication 50 uV 

Transmitter Section Test: 
AM RF Output 3.5 watts 
Modulation to 85% yes 

Relative Sensitivity for 
85% Modulation -35 dB 

Modulation Limited to 100% yes 
Editorial Remarks: A double conver- 
sion receiver with jacks for external 
and P.A. speakers, and a microphone 
with auxiliary channel selectors and 
volume control. L.E.D. digital chan- 
nel indicator. Also an S /RF- output/ 
SWR meter. The S -meter has a rela- 
tive S -unit scale calibration. 

SHARP CB -5470 

$249.95 (Sharp Electronics Corp.) 

General Description: A 40- channel 
AM /SSB transceiver for mobile, 
P.A., operation. Fine tuning ±800 
Hz is provided. Power supply is 12 

CIRCLE 63 ON READER SERVICE COUPON 

Receiver Section Test: 
Input Sensitivity 1.0uV 
Adjacent Channel Rejection 73 dB 

AGC Action 9 dB 

SSB Opposite Sideband Rejection 45 dB 

Input Level for S9 Meter 
Indication 28 uV 

Transmitter Section Test: 
AM RF Output 3.8 watts 
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CIRCLE 65 ON READER SERVICE COUPON 

Overall dimensions are 216/íe -in. H x 
7 -in. W x 81 /4 -in. D. There are front 
panel controls for volume, squelch/ 
P.A., SWR calibrate and channel in- 
dicator dimmer. Switches for channel 
selection, meter function, ANL, noise 
blanker, CB to P.A. speaker, and 
local /distance sensitivity. Standard 
accessories include a microphone, 
mobile mount, DC power cable. 
Receiver Section Test: 

Input Sensitivity 0.4 uV 

Adjacent Channel Rejection 68 dB 

CIRCLE 50 ON READER SERVICE COUPON 

to 13.8 VDC with negative or posi- 
tive ground. Overall dimensions are 
23/4 -in. H x 715fí6 -in. W x 91/4-in. D. 
There are front panel controls for 
channel selection, volume, squelch/ 
PA, RF gain, clarifier. Switches for 
AM /USB /LSB, noise blanker. Stand- 
ard accessories include a microphone, 
mobile mount, DC power cable. 
Receiver Section Test: 

Input Sensitivity 0.7 uV AM 

Adjacent Channel Rejection 64 dB 

AGC Action 16 dB 

SSB Opposite Sideband 

Rejection 50+ dB 

(Continued on page 92) 

ELEMENTARY ELECTRONICS/ November -December 1977 

www.americanradiohistory.com

www.americanradiohistory.com


 

e/e checks out the... 

B&K 1827 
Frequency Counter 
This high quality unit keeps your CB on the beam. 

Just a few short years ago even the 
simplest frequency counter was priced 
well beyond the budget of a service 
shop, let alone a hobbyist, but tech- 
nical advances have come so fast it's 
now possible to turn out an autoranging 
frequency meter for $120. 

The device that features all this op- 
erating and price convenience is B & 

K's Model 1827 Autoranging Frequen- 
cy Counter, actually the basic unit of a 
complete optional- accessory system 
we'll look at later. The model 1827 is 
small enough to fit inside a tool box, or 
even an oversize jacket pocket, al- 
though the display consists of six over- 
size LEDs approximately 0.3- inches 
high, which is a larger display than 
you'll find on many "laboratory grade" 
counters. 

The 1827 has only two operating 
controls. The first is a function switch 
that provides for O$, Auto Time Base, 
and 1- second time base. The second 

CIRCLE 61 ON READER SERVICE COUPON 

control is a pushbutton switch for Dis- 
play. To conserve battery power the 
display is blanked O$ because LEDs 
of any type consume a relatively large 
amount of power. To indicate that pow- 
er is On, both a decimal point and the 
kHz or MHz LED are illuminated even 
with the digits blanked Off. To take a 
frequency reading the user presses the 
display switch which turns on the fre- 
quency display for approximately 10- 
seconds, at which time the display is 
again turned off to conserve battery 
power. Each time the Display switch is 
pressed the display is turned on for 
about 10- seconds. When the frequency 
counter is powered by the optional AC 
adaptor, or an external power source, 
the display remains On at all times. 

The 1827's guaranteed frequency 
range is 100 Hz to 30 MHz, and this 
requires some explanation. The high 
end of our model went to about 35 
MHz, but this might not be possible on 

BATTERY 
COMPARTMENT 

INPUT JACK FOR 
AC ADAPTER /CHARGER 

X TAL 

XTAL TRIMMER 

A small trimmer capacitor immediately to the left of the time base crystal can be adjusted 
for optimum measurement accuracy when compensating for aging (only if necessary). 
The battery compartment holds six AA size "penlight" batteries or rechargeable Nicad cells. 
The input jack at the upper right, actually located on the rear of the cabinet, is for external 
power source instead of the batteries, or a combination battery charger /AC adaptor. 

all units so B & K guarantees an upper 
limit of 30 MHz. 100 Hz is the lower 
limit when autoranging from a fre- 
quency that requires six digits for a 
megahertz display; for example, 29,- 
161,165 MHz, the display can only in- 
dicate 29.1611 MHz. If the function 
switch is moved to the 1- second time 
base position the least significant digits 
will be given; the display will indicate 
161.165, and an overrange indicator 
lamp will illuminate to show there are 
more significant digits. This is standard 
display technique for any counter 
whose total frequency range exceeds 
the available number of display digits. 
Use the autorange function to obtain 
the most significant digits, than a slow- 
er 1- second time base for the least sig- 
nificant digits. In this manner the 
counter has an effective frequency range 
from 1 Hz to the upper frequency limit 
± 1 count ± the time base accuracy. 
(It's ±1 count at the instant the count 
is taken because of inherent design: in 
the usual frequency counter the total 
count is usually off by one. 1 Hz on 
any typical counter might be displayed 
as 0, 1 or 2.) 

Autoranging is a function that simply 
eliminates using a switch to hunt for, or 
to set the correct time base. In the 
model 1827 the correct time base is 

automatically selected and kHz or 
MHz is indicated by LED lamps. Also, 
the decimal point is correctly position- 
ed by the autoranging circuit. 

Here's how it works in actual prac- 
tice: You feed the unknown frequency 
into the meter and the meter selects 
the correct time base. Assume the input 
is 213.989 kHz. The meter displays 
213.989 and the kHz LED indicator 
illuminates to show the frequency is 
213.989 kHz. If the frequency is 21. 
3989 MHz, the display shows 21.3989 
and the MHz LED indicator lights, in- 
dicating a frequency of 21.3989 MHz. 
If the meter is set to the 1- second time 
base to observe least significant digits 
the Overrange LED indicator previous- 
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B &K 1827 COUNTER 

ly mentioned would light if there is 
overflow of a most significant digit. 

Phono In. The input to the meter 
is a phono type jack, and a matching 
shielded test lead terminated in alligator 
clips is supplied. The input sensitivity 
ranges from 100 to 200 mV depending 
on the frequency. The maximum input 
voltage (AC +DC) ranges from a high 
of 200 V up to 500 Hz, to a linearly 
derated low of 25 volts at MHz. (Most 
service and lower cost lab -grade count- 
ers derate as the frequency increases; 
on the 1827 the maximum derated volt- 
age at the CB frequencies is still suf- 
ficiently high to allow testing of CB 
transmitters). 

The 1827's sensitivity is normally 
sufficient to receive signals within 6- 
feet of a CB antenna -a direct connec- 
tion to the transmitter's output isn't 
required 

POWER SWITCH 
AND TIME BASE 
SELECTOR 

PHONO 
JACK 

INPUT 

DISPLAY 
SWITCH 

Operation couldn't be easier. The left 
hand switch controls the power and auto- 
matic selection of the correct time base, 
or a 1- second time base 

Accurate. The overall accuracy of 
the B & K 1827 is similar to most other 
counters that don't use a TXO -a tern - 
perature compensated crystal oscillator 
which requires a "permanent" power 
connection for the crystal oven. The in- 
ternal 4 MHz reference crystal provides 
a temperature stability of ±-0.001% 
(i.e. ±10 PPM) from 0 -50 °C, with a 
maximum aging rate of 1 PPM /month, 
10 /PPM /year. 

Summing Up. The B & K 1827 Au- 
toranging Frequency Counter is ideal 
for general radio and TV service and 
CB measurements. Used in conjunction 
with any of the X10 prescalers it al- 
lows measurements to be made up to 
300 MHz or the upper limit of the 
prescaler- whichever is less. Naturally, 
this extended range covers the 50, 144, 
and 220 MHz amateur bands as well as 
the low and high public service bands. 

For additional information on the 
B & K 1827 Frequency Counter circle 
No. 61 on the reader's service coupon. 
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IT'EI imay 
Basic 

Attack the Decibel problem with this Basic 
computer program from ELEMENTARY ELECTRONICS 

by Larry Friedman, WB2AHN 

You don't have to be an electronic 
genius to build a personal computer, 
any more than you have to be a math 
wizard to program one. Using what is 
considered "the students language," 
called BASIC, even the newcomer to 
computers can quickly learn to program 
using simplified statements in the Eng- 
lish language. 

While there is a never ending supply 
of books containing BASIC programs, 
many of them are filled with games of 
which you easily tire, or the programs 
are too specialized, such as computing 
real estate depreciation or navigation. 

In this column you will find simpli- 
fied BASIC programs specifically orient- 
ed to the electronic hobbyist who is 
also a beginner in computer program- 
ming. The programs here will have 
extra detail and more steps than is usual 

so you can follow the reasoning and 
make your own modification. Where 
necessary, we will also show you a RUN 
of the program, or rather, a printout of 
what it should look like when you use 
the program. For example, in this issue 
you will see the LISTING and RUN of a 
program that solves power and voltage 
ratios. To aid you in your understand- 
ing of the program, positive and nega- 
tive values are used in the program 
RUN. You'll also find in the program a 
REM statement at the end showing how 
you can modify the program to recycle 
automatically when you have to make 
many calculations with different voltage 
or power ratios. 

To help you get a better understand- 
ing of BASIC programming, we recom- 
mend that you obtain a copy of "Basic 
BASIC" by James Coan (Hayden Book 

DECIBL 

0010 REM - BY LARRY FRIEDMAN 
0020 PRINT 
0030 REM - LINE 40 SETS DECIMAL TO 2 PLACES. 
0040 DIGITS= 2 I MAY NEED MODIFICATION ON YOUR SYSTEM. 
0045 REM - PROGRAM STARTS HERE 
0050 PRINT "DECIBELS FOR VOLTAGE AND POWER RATIOS" 
0060 PRINT "ENTER MODE (VOLTAGE OR POWER) "; 
0070 INPUT X5 
0080 IF XE= "VOLTAGE" LOTO 200 
0090 I =10 
0100 PRINT "ENTER Pl IN WATTS "; 
0110 INPUT Pl 
0120 PRINT "ENTER P2 IN WATTS "; 
0130 INPUT P2 
0140 A =P1 
0150 B =P2 
0155 PRINT 
0160 GOTO 500 
0200 PRINT "ENTER El IN VOLTS "; 
0210 INPUT E1 
0220 PRINT " ENTEP. E2 IN VOLTS "; 
0230 INPUT E2 
0240 A =E1 
0250 B =E2 
0270 I =20 
0280 PRINT 
0 47 5 REM - LINE 500 CONVERTS LOG NATURAL TO LOG BASE 10 
0500 X= I LOG (A/B) /LOG (10) 
0530 PRINT "THE " ;XE ;" RATIO REPRESENTS A CHANGE OF ";X ;" DEC IBELS" 
0540 PRINT 
0541 PRINT 
0548 PRINT 
0550 STOP 
0560 REM - IF YOU WANT THE PROGRAM TO AUTOMATICALLY RECYCLE 
0570 REM - CHANGE LINE 550 TO 550 GOTO 50 
0 580 END 
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Just fourteen years old, Larry Friedman, 
who set up this program, is an old hand 
with computers. He has built his own 
computer system using an SWTP 6800 
as the base. The computer gets such di- 
verse uses as processing complex elec- 
tronic equipment test reports and keep- 
ing the statistics for Larry's baseball and 
bowling teams. Larry is also a consultant 
on programs for electronics experiment- 
ers, an amateur radio operator (his call 
is WB2AHN ). 

Company) as most of the programs 
we'll be using follow the techniques 
illustrated in this book. 

If you have any specific electronic 
hobbyist programs you'd like to see just 
drop a note to "It's Simply BASIC." If 
your idea has general interest we'll 
work up the program for a future 
column. 

Our program this month is DECIBL, 

which calculates the dB values for volt- 

age and power ratios. Statements which 
follow REM (meaning remarks) are 
simply notes to assist you in your un- 
derstanding of the program. They are 
not part of the program itself. 

For an even better understanding of 
BASIC, take a look at the beginning of 
our first course in BASIC right here in 
this month's ELEMENTARY ELECTRON- 
ICS. You can't say we are not trying to 
help you talk to your computer. 

Programs are written in SWTP type 1.0 8K basic, and might require some modifica- 
tion for use with other BASIC interpreters. Programs for this column are checked 
and debugged using a SWTP 6800 computer with 12K memory, a Micro -Term 
ACT -1 CRT terminal, an ASR 33 TTY, and a National Multiplex CC8 recorder. Print- 
out will fit single line TTY or two lines on most CRT terminals. 

SAMPLE RUN OF DECIBL 

RUN 

DECIBELS FOR VOLTAGE AND POWER RATIOS 
ENTER MODE (VOLTAGE OR POWER)? VOLTAGE 
ENTER El IN VOLTS? 40 
ENTER E2 IN VOLTS? 20 

THE VOLTAGE RATIO REPRESENTS A CHANGE OF 6.02 DECIBELS. 

STCP 0550 
READY 
SRUN 

DECIBELS FOR VOLTAGE AND POWER RATIOS 
ENTER MODE (VOLTAGE OR POWER)? POWER 
ENTER PI IN WATTS? 4 

ENTER P2 IN WATTS? 2 

THE POWER RATIO REPRESENTS A CHANGE OF 3.01 DECIBELS. 

STOP 0550 
READY 
SR UN 

DECIBELS FOR VOLTAGE AND POWER RATIOS 
ENTER MODE (VOLTAGE OR POWER)? VOLTAGE 
ENTER El IN VOLTS? 437 
ENTER E2 IN VOLTS? 876 

THE VOLTAGE RATIO REPRESENTS A CHANGE OF -6.04 DECIBELS. 

STOP 0550 
READY 

KRAZY 
KEYBOARD 

It could be the shape 
of things to come. 

While computers and terminals keep 
on getting more and more state- of -the- 
art, advancing generation by generation 
toward some humanly unknowable, cy- 
bernetic perfection -one device still re- 
mains trapped within the stasis of an 

electronic Stone Age. That keyboard 
you type your Input on just isn't as 

advanced as the rest of your computer. 
A British electronic firm has recently 
developed what they term "a fully ergo- 
nomic keyboard." That is the Queen's 
English for a keyboard made to fit the 
human hand's anatomical design. The 
new keyboard has been revamped into 
a three -dimensional wonder of efficien- 
cy. Fingers no longer have to make 
unnaturally long stretches to reach the 
keys. Middle finger keys are set deeper 
into the keyboard than little -finger keys, 
and keys for the index and ring fingers 
are at different heights. 

Even the thumbs, underused on even 
the most modern I /O, haven't been for- 
gotten -they can control up to eight 
different keys apiece. The design thus 
equalizes the effort of typing amongst 
all the hand's muscles and also makes 

it almost impossible for fingers to stray 
to the wrong row of keys. 

The letter layout has also been com- 
pletely redone. 73% of the letters in the 

hundred most used English words are 

on the home row, compared with only 
44C /ß for the old -style system. 

Right now, the keyboard's quite ex- 
pensive. However, it's manufacturer, 
P.C.D. Limited of Farnborough, Hants, 
England assures us all that increased 
production will lower costs. So, it may 
be some time before -you have your 
ergonomic keyboard but as you sit 
straining your fingers just think of the 
glad days that lie ahead. 
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II1FflFUTEF RELU PFtIOLJCTS 
Here in one place each issue of e/e you will find product 
information on the newest hobby computers and accessories. 

Z80 -Based Microcomputer System - 
Martin Research offers the Mike 8, a 
Z80 -based system that is the newest 
entry in the firm's Modular Micro series 
of compact (51/2-inch x 7 -inch) micro- 
computer boards. The Model 882 sys- 
tem comes with 4K of RAM, a 1K Moni- 
tor program in a PROM, the CPU board, 
and a console board which has a cal- 
culator -type keyboard and six LED 
digits. The Monitor allows the user to 
enter and execute programs via the 
console, and offers advanced debug 

features, including RAM test, single- stepping, and setting traps. The system in- 
cludes a PROM programmer, so the user can permanently store his programs in 
a blank 2708 PROM (included). An ultraviolet lamp is supplied for erasing 
PROMs. Model 882 is mounted on a base with its own switching -regulated power 
supply. The $895 price, says Martin, brings features comparable with those of 
small development systems costing as much as $1,495. An extra bonus is said to 
be the Z80's extended instruction set which includes the 78 Intel 8080 opcodes, 
plus 80 more. Smaller Z80 systems are offered by Martin Research at prices 
starting at $495. Circle 58 on Reader Service Coupon for information. 

Four New Game Cartridges- Fairchild 
Camera and Instrument is offering four 
new plug -in cartridges for its pro- 
grammable, computer -based video game 
system. Videocart 8 /Magic Numbers pits 
the player's brains against the com- 
puter in two games of logic and deduc- 
tion. In Mind Reader the player tries to 
guess an unknown, randomly selected 
number through a process of elimina- 
tion. Nim involves the removal of num- 
bers from number groups, the object 
being to win by removing the last num- 
ber from the screen. Videocart 9 /Drag 
Strip reproduces the drama of a professional car race, according to Fairchild. 
Videocart 10 /Maze incorporates 52 game variations based on the idea of getting 
two mice out of a maze. Videocart 12 /Baseball is a video game version of the 
classic sport. Videocart cartridges incorporate programmed semiconductor mem- 
ory that functions with the system console's microcomputer to increase versatility. 
They have a suggested retail price of $19.95. Circle 55 on Reader Service 
Coupon for more information about this product and others by Fairchild Camera 

Computer That Thinks in BASIC -Ohio 
Scientific's new model 500 computer 
has full mini -computer BASIC in ROM 
and a minimum of 4K RAM for user 
programs. The Model 500 can be used 
for short or medium -sized programs in 
BASIC while its immediate mode is an 
"ultra- powerful" scientific calculator ac- 

cording to OS. It can be used as a stand -alone computer or as the CPU in a 
larger system. The board accepts 8K of ROM, 4K of RAM, 750 bytes of PROM, an 
ACIA based serial port, a 6502 processor, and full buffering for expansion. Model 
500 is available completely assembled with 8K BASIC in ROM for $298. By 
simply adding a terminal and power supply, the user has a complete system 
which will accept up to 200 lines of BASIC program without expansion. The board 
requires +5 volts at 2 amps, -9 volts at 500 ma, an external reset switch, and an 
ASCII serial terminal for operation. Model 500 -1 ($429) is a fully enclosed 500 
board with power supply, reset switch, and two 25 -pin EIA standard terminal 
connectors for loop through operation. Model 500 -8 ($629) is a 500 board in an 
8 -slot Challenger case allowing seven slots for expansion; the unit has a heavy - 
duty power supply. Circle 60 on Reader Service Coupon for more information 
about this product and others from Ohio Scientific. 
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Double Density Disk Drive -Pertec Corn- 
cuter offers the first flexible disk drive for 
51/4-inch diskettes capable of providing 
double density recording of 250,000 bytes 
on each side of a diskette. The Pertec 
Model FD200 Microfloppy allows record- 
ing on both sides of a diskette. Besides 
providing added capacity and two -sided 
data recording, the FD200 reduces inter- 
face electronics to a single circuit board 
using IC components. Up to four =D200 
drives can be daisy- chained on a single 
34 -line ribbon cable. The Microfloppy 
drive employs an IBM -compatible read/ 
write head with tunnel erase. Head life is 
estimated at 20,000 hours. A special de- 
sign feature prevents the head from dis- 
engaging from the positioning cam 
mechanism. LEDs on the faceplate indi- 
cate the drive selected. Formatted capa- 
city is 102,400 bytes per side; data trans- 
fer rate of the diskette drive is 125,000 
bits per second; average access time is 
463 milliseconds; and recording density 
at the inside track is 2581 bits per inch. 
The FD200 operates with standard 5- and 
12 -volt DC power supplies, and power 
dissipation is 15 watts continuous. Unit 
price of the FD200 is $405. Circle 53 
on Reader Service Coupon. 

Vocal Input for Computers -Heuristics, 
Inc., offers a new voice input and con- 
trol system that is compatible with all 
S -100 bus computers and that replaces 

(Continued on page 92) 
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f. 
nE ; CTS 

e /e puts together in one neat package some of the newest CB rigs,` 
,!antennas and accessories for you to use in CB contacts this year! 

CB Battery Pack 
All the safety and convenience of a mobile 
CB is now available for camping, fishing, 
skiing, boating and other outdoor activities 
which require leaving the car behind. CB 

Power -Mate is a battery pack 'utilizng 9 

standard "C" cells or nicad batteries. It is 

built of tough, high impact plastic, weighs 
less than a pound, has a built -in voltage 
test meter, a 63 -in. long antenna system 

CIRCLE 49 ON READER SERVICE COUPON 

tuned to 27 MHz, a wide carrying strap and 
universal hardware that allows fast hookup 
to almost all 23 or 40 channel CB trans- 
ceivers. Sells for $34.95. Get all the infor- 
mation from Kendon Manufacturing Co., 
Division of Univex International, 3636 S. 

Jason St., P.O. Box 1977, Englewood, CO 

80150. 

Squelches TVI 
To kill TVI from your CB rig, install Telco's 
40 channel antenna tuner and adjustable 
low pass TVI filter -Channel Guard XL -1000. 
FCC amended rule #95.58 states that any 
CBer causing interference on TV channels 
2, 5 or 6 because of spurious emission from 
his rig, will be required to install a low 
pass filter between the transmitter output 
and the transmission line that is feeding 
the antenna. Using the XL -1000 below 30 

CIRCLE 56 ON READER SERVICE COUPON 

MHz, the CBer or Amateur can selectively 
eliminate all unwanted harmonic radiation 
at the source. Utilizing a five section tun- 
able in -line, low -pass filter designed for 
negligible insertion loss; the XL -1000 is 
rated up to 1000 -watt PEP power, and spec'd 
to attenuate all frequencies above 40 MHz 
by 100 dB. User net is $34.95. For additional 
information, contact Telco Products Corpora- 
tion at 44 Seacliff Ave., Glen Cove, NY 

11542. 

Beam It Out 
For best transmitting and receiving range at 
base stations, a directional antenna is a 

must. FINCO has developed beam -type direc- 
tional base antennas. Designed for use with 
all 40 CB channels, the three element Stin- 
ger 340 $56.95, four element Stinger 440 
$68.35, and five element Stinger 540 $86 60, 
utilize a square aluminum boom. A square 

CIRCLE 52 
ON READER 
SERVICE COUPON 

boom is said to be considerably stronger 
than its round counter part; it is also 
claimed that through the use of the square 
element and mast brackets, self -alignment 
is maintained even in the highest winds. For 
more information, write The Finney Com- 
pany, 34 West Interstate Street, Bedford, 
OH 44146. 
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Variable Audio Filter 
Hearing better signals on your CB is pos- 
sible with Prime Electronics' PR -1000 Vari- 
able Audio Filter. For use between any CB 

transceiver and external speaker, the PR- 

1000 will provide a receive signal improve- 
ment of up to ten times by allowing the 
operator to tune out unwanted interference 
plus sharpen the receiver selectivity to ex- 
actly match the desired signal. Based on an 
electronic circuit first used in the space 

PR1000.. <.K 
e.,fonxc wrNw.,WÜoFiw."°. 

CIRCLE 62 ON READER SERVICE COUPON 

program to improve signal quality of weak 
signals from deep space, electronic variable 
audio filters have become very popular for 
use by commercial AM and SSB point to 
point stations and by ham radio operators. 
Easily connected in less than a minute 
to any CB, SWL or ham receiver or CB 

transceiver, the unit is packaged in an at- 
tractive low profile eggshell white cabinet 
with walnut sides. Suggested list price of 
$59.95. For information on the complete 
Prime line, write to Prime Electronics, Inc., 
8605 Quivira Road, Lenexa, Kansas 66215. 

CB Working Indicator 
No guessing anymore! Here's a constant CB 
performance indicator that features light 
emitting diodes for easy monitoring of SWR 
and transmitter output. CiBco's unique CPi 
Il in -line indicator is designed for the growing 

number of CB owners who want constant 
assurance that their transceiver -antenna sys- 
tem is performing properly. A green LED in- 
dicates transmission output of 3.5 watts or 
more. A red LED is energized when reflected 
power exceeds a SWR of 1.8 to 1. This red 
LED doubles as a speech modulation indica- 
tor. Readings are produced automatically by 
pressing the microphone switch. In case of 
trouble, the red LED flashes an immediate 

(Continued on page 90) 
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WOMBLES 
RAMBLE ON 

This talking toy is 
teaching English 

children. 

In England, a child's best friend is 

often his "womble." An ordinary wom- 
ble is nothing more -or less -than a 
soft, cuddly, furry toy shaped some- 
thing like a bear, a bit like a person, 
and a whole lot like nothing else in the 
world. Wombles are by now a firmly 
entrenched part of English culture; so 
it is only natural that the world was 
recently presented with the first elec- 
tronic womble. 

Though it was hard to improve upon 
the orginial model, Barrie Chapman, 
who designed the electro- womble, set 
out to turn the furry playmate into a 
lovable teacher. Barrie succeeded by 
teaching the womble to talk. Children 
might have a hard time listening to 
adults, might avoid teachers all to- 
gether, but what kid anywhere could 
resist learning from a womble? 

Womble Value. "Kids with speech 
difficulties, blind children, all kinds of 

handicapped tykes can be taught many 
things nowadays," Barrie explained. 
"The womble means something to them, 
that's the great advantage." 

Barrie put electronic play -back 
equipment into a large womble; equip- 
ment which contains a large number of 
pre -recorded replies. The womble has a 
microphone hidden in its protrusive 
snout and, when a child speaks or 
makes a sound, a VOX circuit activates 
the hidden recorder play -back. Of 
course, a child may say something to 
which there is no pre- recorded reply or 
which is out of order for the wombles 
inner tapes. However, this drawback 
does not seem to matter very much to 
the children who have played with the 
voluable womble. Barrie maintains that 
a child's interest can be easily changed 
over from one matter to another. 

"When the wombles talk," Barrie ex- 
plained further, "they get an eager re- 

sponse from children. They are far 
more effective than any amount of per- 
suasion by grown- ups." 

How To Womble. Barrie's womble is 
easily controlled by a teacher. The 
womble's voice can be varied in 
volume from a whisper to a shout; a 
child's voice may be recorded and 
played -back; or a message repeated 
over and over. The teacher should also 
be able to guide the student into asking 
specific questions which the womble 
can answer. 

Though mass -production of these 
electrified wombles is still in the fu- 
ture, Barrie stated that should be the 
next step. For one thing, every school 
which teaches children with speech de- 
fects could, Barrie feels, benefit from 
one of his creations. 

Stay alert-the next voice you hear 
could be that of your friendly, neigh- 
borhood womble! 
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Hello! out there in Radioland. Radio 
collecting must be on the upswing in 
Canada because I've received more mail 
from Canadians than ever before. Col- 
lectors from Canada are having a diffi- 
cult time finding schematic drawings 
and service information for their an- 
tique radios. Many Canadian collectors 
have written to me for information on 
their sets, but usually I cannot supply 
their needs. I depend mostly on Riders 
Perpetual Trouble Shooters Manuals for 
schematic drawings, etc. 95% of the 
time I draw a blank when looking 
through a Riders Manual for Canadian 
radio information. If any reader from 
north of the border has a supply of ser- 
vice information on Canadian built 
radios, and would be willing to share it, 
I would like to hear from him. 

In the Iasi Antique Radio Corner I 
told you how to convert the 864/VT24 
to a WD -11 tube. Unfortunately, the 
WD -11 base I used for a sample did 
not have the proper spacing of the base 
pins. Several other WD -11 tubes I own 
have different spacing of the base pins. 
You may have a problem of tight fit in 
some tube sockets if you use the 864 
base. I had a letter from one reader that 

Here's a unique, round little radio which 
was made sometime in the early '30's. The 
only clue to its manufacture is a part of a 
label which reads: "Made by Factory A." 

ELEMENTARY ELECTRONICS /November- 

Q CJ 

by James A. Fred 

pointed out this defect. You may have 
to enlarge the socket holes slightly. The 
only other solution would be to manu- 
facture new bases or plug the holes in 
the old bases and drill new holes. I will 
look into this problem for a future 
column. 

There is an increase in interest in 
collecting AC radios manufactured be- 
tween 1928 and 1940. Several readers 
have written to me asking for help in 
locating radios of these years. I was 
surprised to find that collectors want 
console radios. Most collectors do not 
have room for console radios; and aren't 
looking for great numbers of common 
consoles, but want the different, unique, 
ornate consoles. In one of the photos 
you will see a Garod radio that looks 
like an old 1920's battery radio set on 
legs. I am assuming that this is a 
factory-built radio, although it is of a 
strange design. The radio has three -dial 
tuning with an additional tuning con- 
denser turned by the small knob on the 
left side of the panel. Another view 
shows the back of the set, where the 
tube sockets and other parts are mount- 
ed on a board just like the old battery 
sets. The cabinet is hinged to a lower 
compartment that contains a boxed 
power supply about a foot square and 
four inches high. The rectifier tube, an 
80, is in this box and connected to wires 
coming from this box is a large filter 
capacitor. It is difficult to tell if this 
capacitor is the original or a replace- 
ment. In the front of this part of the 
cabinet is a toggle switch and a pilot 
light jewel. Behind the jewel a large 
hole is punched in the side of the black 
metal box. I suppose the light from the 
rectifier tube would illuminate the jewel 
to indicate that the set is turned on. The 
tube complement consists of two type 
24A's, two 27's, and a 45 audio output 
tube. With the type 80 mentioned previ- 
ously there are 6 tubes. These tube 
types indicate the set was made around 
1930. A large metal box covers the 
tuning coils, tuning condenser and a 
few other components. 

December 1977 

I haven't yet had time to restore this 
set electrically. A separate free- stand- 
ing, magnetic cone speaker was still at- 
tached to the set when I bought it. The 
speaker cone had been crumpled like a 
ball of old newspaper. A future article 
will show how to replace speaker cones 
of this type. 

A unique little AC -DC radio is also 
shown in an accompanying photo. The 
set is completely round, about 10 inches 
in diameter. A round dial is mounted 
directly in the middle of the front along 
with three knobs. One knob is for tun- 
ing, one for volume, and the other is a 
wave- change switch to select short wave 
stations. Sets of this vintage have no 
built in antennas so you must attach an 
outdoor antenna to get optimum results. 
There is no name anywhere on the set, 
just part of a label on the inside that 
reads: "Made in Factory A, Chicago, 
Illinois." I would judge the date of 
manufacture to be 1932 to 1934. The 
speaker grill is on the side of the cabi- 
net. The cabinet was in quite good con- 

This Philco Model 34 farm -battery radio, 
made in the late 30's, has a number of short 
wave bands. A good outdoor antenna would 
be needed to receive such stations, however. 
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dition, but the knobs were missing. The 
insulation on the line cord has hardened 
and will have to be replaced. I plan to 
completely restore this radio through 
the winter months ahead. 

Another odd console radio I picked 
up this summer was a Philco model 34 
farm battery radio. The cabinet is rather 
strange with two six -sided legs on each 
front corner. The console is small with 
a tiny dial escutcheon. It reminds me of 
the dials on the Philco cathedral radios. 
The set has several short wave bands, 
but no built -in antenna. A good outside 
antenna will be necessary to receive 
stations on this radio. The speaker is a 
permanent magnet type with a very 
large, flat magnet several inches wide. 
Naturally, after setting around in a barn 
several years the speaker doesn't work 
properly and the cabinet needs much 
work. The tube lineup includes: a 106, 
detector -oscillator; a pair of 34's as IF 
amplifiers; a 30 as .a detector; a 32 first 
audio amplifier; a 30 as an audio driver; 
and a 19 dual triode as an audio out- 
put amplifier. The set was intended to 
be used with the Philco type 172 -R 2 
volt storage battery. A Philco type P968 
battery supplied the B and C voltages. 
I have included a copy of the circuit 
diagram as a matter of interest to col- 
lectors of radios made in the 1930's. 

In the mid 30's Chicago was the 
center of private brand radio Manu- 
facturing in the United States. A private 
brand radio was a radio made for a re- 
tail sales organization by a company 
whose name wasn't usually known to 

This Garod Radio from the Roaring Twenties 
looks like an old time, three -dial battery 
set -but, it isn't. A power supply is 

mounted in the chassis, and it uses AC tubes. 
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The hinged top of the Garod's cabinet lifts 
to reveal a compact, boxed power supply. 

the general public. The makers name 
never appeared on the radio, just a label 
listing the numbers of as many as 30 
patents under which the radio was 
made. The label usually stated, "Made 
under the patents of RCA and the 
Hazeltine Corp." A royalty of a cer- 
tain percent was paid to the above 
named companies for each radio sold. 
The factories were assigned letters of 
the alphabet as identification. The round 
radio I mentioned earlier was made by 
Factory A, Chicago, Illinois. I no long- 
er have a list of these code letters so 1 

don't actually know who made this 
radio. 

Some of the better known private 
brand manufacturers were: Wells -Gard- 
ener (still in business under that name), 
Belmont Radio Corp. (now a part of 
the Admiral Corp.) , Continental Radio 
and TV Corp. (now a part of the Ad- 
miral Corp.) , and others. Of course, 
some of the major radio manufacturers 
made private brand radios too. Zenith 
made auto radios for Ford, Hudson, 
etc.; Hallicrafters made many of the 
McMurdo -Silver radios; and Motorola 
made auto radios for Chrysler and Ford 
as well as home radios for the automo- 
tive supply stores. There just isn't 
enough room here to list all the radios 
and who made them. That is another 
story in itself. Among the largest pur- 
chasers of private brand radios were: 
Montgomery -Ward, Sears Roebuck, Al- 
dens, Walgreen Drug Stores, Spiegels, 
Gamble- Skogmo, Western Auto Sup- 
ply, Goodyear stores, Lyon and Healy, 
Firestone, Goodrich and a host of 
others. 

Of course there were other private 
brand radio manufacturers outside of 
Chicago. In Kokomo, IN the Kingston 
Radio Company made radios for Gam- 
bles, Western Auto, and Montgomery 
Ward. No doubt there were many more, 
but my memory fails to recall them. 

If there is anyone out there in Radio - 
land who has the list of radio factories 
in Chicago with their code letters I 
will be happy to publish it in this col- 
umn. I think this list would be a big 
help to the many collectors of radios 
built in the 30's. 

One thing our hobby needs is more 
books both on the Historical and tech- 

nical side of radio. All of a sudden 
there are several new books available 
that I think you will be interested in. 
As I mentioned, some time ago, there 
was to be a book published on the 
history of the vacuum tube. This book 
Saga of the Vacuum Tube by Tyne was 
to have been available early in 1977. It 
wasn't, but the latest word is that the 
book is now at the printers; but that it 
will be some time before it is available. 
The AWA will publish an annual Jour- 
nal devoted to historical material not 
found in any other publication. Even if 
you aren't a member you will still be 
able to purchase this Journal. 

The General Electric Hall of History, 
a new museum to be erected in Schen- 
ectady, New York will publish a series 
of books on the history and develop- 
ment of General Electric and its prod- 
ucts. The first is already in print and 
is titled The Edison Years, 1876 -1892. 
It is soft cover, 56 pages and packed 
full of rare photographs of early light 
bulbs, generators, etc. If you would like 
a copy of this book send $2.95 to: Hall 
of History, Room 3A15, R and D Cen- 
ter, K -1, General Electric Co., Schenec- 
tady, NY 12345. 

David McKenzie of Indianola, Iowa 
reports a new book for collectors and 
restorers called Collecting Old Radios 
and Crystal Sets by Max Alth. It can be 
obtained at the Mid -America Book Co., 
Leon, Iowa 50144 for $7.95. I plan 
to review all these books in this column. 

So long for now! I will bring you 
more interesting information on col- 
lecting antique radios in the next issue 
of ELEMENTARY ELECTRONICS maga- 
zine. 

This back view of the Garod shows the AC 
cord hanging down. Note that the AC tubes 
are still mounted on a board which is very 
similar in design to the old battery sets. 
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MIJT[F READOUT 

We have covered a wide spectrum of 
different microcomputers, calculators, 
and microcomputer books in past CoM- 
PuTER READOUT columns, and the hori- 
zon is filled with even more new and 
interesting micro -magic things -in this 
issue we will discuss two of them; a 
very basic microcomputer training de- 
vice, and current work in the area of 
talking to computers. 

DATAC. Datac Engineering is a 
rather new and growing company with 
an interest in designing and manufac- 
turing microcomputers students and 
hobbyists can use and use quickly. The 
Datac 1000T is a tutorial (thus the 
"T ") microcomputer on a 9 X 12 inch 
printed circuit board. It has no fancy 
keyboard or numerical readout, but is 
just a basic computer with the simplest 
possible input and output arrangements. 
The input is provided by the user one 
bit at a time just as a computer would 
operate internally. To provide these bit - 
at -a -time inputs, there are small metal 
touch pads along the bottom edge of the 
board that are touched one at a time by 
a probe. Each address word is 8 bits, 
and each data word to be stored in an 
address location is 8 bits. For each ad- 
dress bit there are two metal touch 
pads on the printed circuit board, one 
pad for "0" and one pad for "1". So by 
touching the appropriate pads one can 
write any binary address or data word. 
If you want to get to address location 
0000 0100 (location 8) in memory, just 
hit the zero pad for the first binary 
digit, and so forth until all 8 bits aye 
entered into the control unit. The read- 
out that lets you see what digits have 
been entered into memory, and also 
shows the data that you are putting in 
or are getting out, is made up of small 
LEDs above the touch pads. When you 
probe the address memory touch pads 
with 0000 0100 the eight LEDs for the 
address will all be out but for one and 
this display indicates 0000 0100. This 
way you know the address location the 
microcomputer is using, and for data 
you know the values stored in memory. 
With some of the tutorial microcom- 

by Norman Myers, Computers Editor 

i This new Datac 1000T computer board instructs as well 
as computes for you and does it economically. 

puters, like KIM -1, you have to read 
hexadecimal code on a numerical dis- 
play; here you read hexadecimal code 
from individual lights. Remember that 
0000 is zero, 0001 is one, 1001 is nine, 
1010 is called "A ", and so forth until 
1111 which is "F ". 

While on the subject of the input and 
output, let's take a look at some other 
touch pads and corresponding LEDs on 
the Datac 1000T. In the lower right- , 

hand corner are nine pads used to give 
commands, to the microprocessor unit. 
When Reset is touched by the probe the 
processor finds the beginning of your 
program and awaits instruction to run 
through it. The Run pad executes the 
program while the Norm pad (touched 
after Run) causes a regular lightning 
speed computer run, and Singlè causes 
the computer to execute one instruction 
with each touch of the probe to the 
Step pad. There is an Examine pad for 
fetching contents out of memory, a 
Load pad for placing data into the 

processor, and a Deposit pad for storing 
data into memory cells. 

Hardware. The heart of the Datac 
1000T is the popular MOS Technology 
6502 microprocessor. This means you 
can use the MOS Technology Program- 
ming Manual to learn fine points on the 
instruction set of the computer. The 
storage is in 6111 random access mem- 
ory (RAM) chips, each pair of which 
can handle 256 8 -bit words. You can 
see that with an 8 -bit address word, 256 
memory locations (2 to the 8th. power) 
can be reached. This block of 256 loca- 
tions is called a page of memory (like 
a page in a book). 

The Datac 1000T has been designed 
with expansion in mind. More pages of 
memory can be added by slipping extra 
6111 RAMS into the pre -drilled holes 
on the printed circuit board. In fact, the 
microcomputer is so basic it could have 
been built on a board one -half the size, 
but the present size allows a threefold 
increase in memory and control by 

6502 
MICROPROCESSOR 

LOGIC 
CONTROL 

LEADS 
SHOWING 
I OR 0 

6111 RAMS 
STRVP 

CONNECTOR 

ADDRESS 
TOUCH 

PADS 

DATA AND CONTROL 
INSTRUCTION TOUCH 

TOUCH PADS 
PADS 

5 VDC 
REGULATOR 

LOGIC AND 
CONTROL FOR 
I/O 

CIRCLE 70 ON READER SERVICE COUPON 

The Datac 1000T does not have a keyboard or a numerical readout, but it's a fine 
introduction to computers and to programming. Programs are inputed via unique touch 
pads which hexadecimally address any data word. While more tedious than a keyboard, 
this method is one of the best to teach the user what is going on inside a computer. 
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 I COMPUTER READOUT 

addition of the appropriate integrated 
circuits and memory chips. Power for 
the unit is supplied by a small wall plug 
unit. Finally, there is a connector strip 
at the back of the PC board for access 
to control functions in future Datac 
versions. Readers interested in more 
details of expansion capabilities and 
options should write directly to Datac 
Engineering at P.O. Box 406, 
Southampton, Pa. 18966. 

Make It Work. Let's do a simple pro- 
gramming example with our Datac. We 
will write and enter into memory a 
program to add two numbers. Such a 
program is the beginning of many more 
complex and very useful programs for 
controlling railroad trains, playing corn- 
puter games on TV screens, and the 
like. 

We will begin at location ten in 
memory (there is only one page in the 
Datac 1000T so we do not have to 
specify pages here) by placing instruc- 
tion "D8" there. This hexadecimal in- 
struction has special meaning to the 
6502 microprocessor as we shall see 
shortly. To write D8 at location ten 
simply touch the probe to the pads in 
such a way as to light the LEDs to 
read 0001 0000, 1101 1000 (10, D8) . 

Now touching the Deposit pad will 
place instruction D8 at location ten. 
The program continues as shown in the 
box accompanying this article. 

Examine the program. First, the D8 
instruction tells the microprocessor to add 
numbers in binary form so we can read 
out the hexadecimal answers on our 
display. The next command ( "18 ") sets 
a carry-flag register to zero just so the 
computer will not think something is 
left over from a previous addition that 
it has to add in here. Then the two 
selected numbers are read -in, added, 
and placed in memory slot 00 where the 
final answer will be found. The next 
two commands actually tie -up the com- 
puter doing busy work so that it will 
not by chance take noise bits from the 
memory as commands, operate on them 
and perhaps (really little chance) de- 
stroy the result in location 00. These 
two steps cause the computer to go 
back and forth between locations 18 
and 19 so it can get out of the loop. 
When you hit Halt, the looping is 
stopped. That's all there is to it! The 
last line of code is used to tell the com- 
puter the starting point (memory cell 
ten) of the program when Reset is 
touched. This microcomputer can han- 
dle a wide range of interesting pro- 
grams, especially games you can invent 

MICROPHONE 
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Voice -controlled com- 
puters are working 
in Industry today. The 
basic approach lies in 
a Frequency Analyzer 
and Memory Bank feed- 
ing a Classifier that 
then takes action via 
the proper outputs. 

Programming the Datac 1000T 

11 18 Clears the carry bit. 
12 A9 Place number below into accumulator 
13 12 First number to be added (any number) 

14 69 Add number below to accumulator 
15 24 Second number to be added (any number) 

16 85 Place accumulator value into location 00 

17 00 
18 4C Jump to location 18 of memory 

19 18 

7C 10 When Reset is touched, go to location 10 

To run the program hit Reset, Run, Norm, Halt, then touch Examine and the address pads for 

location 00 (hex). The answer 36 (24+12) will appear on the LEDs. (See text for more 

explanation.) 

yourself, because it is based on the 
powerful instruction set of the 6502 
processor. The Datac 1000T unit costs 
$185 and can be purchased by writing 
the address given above. 

Number Please. We just talked about 
a very simple, basic computer; now 
let's go to the other extreme and learn 
about talking to computers, and com- 
puters talking back. Ten years ago de- 
velopers began to think that the wild 
dreams of carrying on conversations 
with computers might just be possible 
someday. While dialogue with a ma- 
chine may be decades away, there are 
over 150 special purpose electronic 
computers today that are in operation 
receiving voice commands. The first 
installations of these units were in the 
airline industry during the early 1970's. 
Voice -controlled machines would oper- 
ate baggage sorting equipment by steer- 
ing suitcases to appropriate locations 

under selected voice commands. With 
microprocessor power and flexibility 
increasing at a rapid pace, voice -con- 
trolled units can be expected to blossom. 

The advantage of a voice -controlled 
machine lies in the mobility given to 
the user; it allows hands and eyes to be 
focused on the task rather than on the 
computer keyboard. A basic speech - 
recognition system has a microphone 
feeding a Frequency Analyzer whose 
output gives both the amplitude of the 
various frequencies in the voice com- 
mand and the rate of change of those 
amplitudes. Two persons saying the 
same word will have different frequency 
content and it is the job of a Word 
Classifier to recognize the word based 
on three inputs. It receives the two 
pieces of frequency content informa- 
tion from the Frequency Analyzer and 
it receives reference information from 

(Continued on page 95) 
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J ejePROIá 
BASIC is the most popular hobby computer language, and ELEMENTARY ELECTRONICS 
is going to make it easy for you to learn. This three part series will have you planning 
and understanding simple computer programs, and leave you with the foundation nec- 
essary to set out on your own after greater complexity. The world of computer program- 
ming awaits you -speak BASIC and enter. 

WHAT you will learn. This first of 
a series of articles will introduce you 
to BASIC which is one of the most 
popular computer languages. After 
studying this first installment, you'll 
be able to specify the correct format 

Lo for entering a computer program. 
You'll also learn how to erase 
(SCRatch) an unwanted program 
from the computer's memory, how to 
LIST a program currently in the corn- 
puter and how to RUN (process) a 
program. You'll be able to specify 
methods for correcting, editing and 
deleting individual statements within 
a particular computer program. Talk- 
ing to your computer can be fun -if 
you know BASIC. 

You will start off slowly and simply, 
to kind of ease your way into things. 
There are several devices that are com- 
monly used for communication between 
a computer and computer user. 

Q1 What characteristics do these de- 
vices have in common? 

(a) television screen 
(b) a typewriter -like keyboard 
(c) a steering wheel 

Al (b) a typewriter -like keyboard 

A computer terminal provides the 
means for communicating with the com- 
puter. By means of a teletype or other 
terminal, a computer program and data 
may be communicated to a computer. 
When the program is run or processed, 
the computer sends signals to the termi- 
nal which provides output -that is, the 
results of processing the program. 
(Therefore, a terminal provides two - 
way communication between the com- 
puter and the user.) 

Reprinted, by permission, from pp. 1 -18 in BASIC by R. L. Albrecht, L. 
Finkel and J. R. Brown. Copyright © 1973 by John Wiley and Sons, Inc. 
One of a series of self- teaching guides. 

Q2 A terminal provides -way 
communication between the 
computer and user. 

A2 two 

The teletypewriter is the most corn- 
mon device used for communication 
between the computer and its user, and 
it is the most common computer termi- 
nal. The teletype is used much as an 
electric typewriter. It prints the numer- 
als 1, 2, 3, 4, 5, 6, 7, 8, 9, and 0; the 
letters of the alphabet; and some special 
symbols. Letters are printed in upper 

case (capitals) only. You may not use 
the lower case L to stand for the nu- 
meral one. 

Q3 To print numeral one, you de- 
press 

(a) the key marked 1 

(b) lower case letter L 
A3 (a) the key marked 1 

So you want to know what computer 
programming is all about? Here's a 
computer program that will calculate a 
student's grade point average. 

100 REMARK PROGRAM TO COMPUTE GRADE POINT AVERAGE 
110 PRINT "HOW MANY UNITS OF A "; 
120 INPUT A 
130 PRINT "HOW MANY UNITS OF B "; 

140 INPUT B 

150 PRINT "HOW MANY UNITS OF C "; 

160 INPUT C 

170 PRINT "HOW MANY UNITS OF D "; This is the program. 

180 INPUT D 

190 PRINT "HOW MANY UNITS OF F "; 

200 INPUT F 

210 LET U= A +B +C +D +F 
220 LET G= (0A +3%1B +2 ̂ C +1xD) /U 
230 PRINT 
240 PRINT "YOUR GRADE POINT AVERAGE IS ";G 
999 END 

RUN 

HOW MANY UNITS OF A ?4 
HOW MANY UNITS OF B?6 This is the output or result 
HOW MANY UNITS OF C? 6 of running the program above. 

HOW MANY UNITS OF D ?0 
HOW MANY UNITS OF F ?0 

YOUR GRADE POINT AVERAGE IS 2.875 

ELEMENTARY ELECTRONICS /November- December 1977 81 

www.americanradiohistory.com

www.americanradiohistory.com


The program consists of 16 statements, 
each one on a separate line numbered 
100 -999. Each line begins with a line 
number. Following each line number is 
a statement that contains instructions 
to the computer. 

This prograní was typed a line at a 
time on the teletype (or other terminal) 
and was saved in the computer's mem- 
ory. Then we told the computer to 
RUN the program; that is, to follow the 
instructions in the program. During the 
run the computer, following the instruc- 
tions in the program, asked for infor- 
mation (called input) to be supplied 
by the computer user -how many units 
of A's, B's, C's, etc., were received? 
The program then directed the com- 
puter to co the computation and print 
the result. By the end of Chapter Two, 
you will be able to understand and 
use all the BASIC notation used in 
this program and more, so read on. 

Q4 The distinct lines in a computer 
program are called 

A4 statements 

The computer stbres a program in its 
"memory." Before the computer user 
attempts to enter a new program into 
the computer, he will want to remove 
any previous instructions that may be 
currently in the memory. To erase previ- 
ous instructions in the computer, type 
the letters SCR, then press the key 
marked RETURN. SCR stands for 
SCRatch, and scratches out or erases 
(removes) any previous program in the 
computer. 

Q5 Before a new program is typed 
into the computer, any old in- 
structions held in the computer 
memory should be erased. To 
erase an old program, type SCR 
and press the key marked 

AS RETURN 

NOTE: Although most of the words 
and symbols in BASIC are the same for 
all computer systems that use BASIC, 
there are some exceptions. This is be- 
cause there has not been a completely 
standardized form of the language that 
is used by all computer manufacturers. 
Common variations will be noted 
througout this text. However, the con- 
cepts involved are the same, even 
though a particular code word or sym- 
bol may be different from that used 
here. When you have a grasp of BASIC, 
you will find it easy to make the sub- 
stitutions necessary to use the particu- 

lar computer system at hand, and a 
quick review of the BASIC reference 
manual for your system will provide 
you with any variations you need to 
know. For example, words such as 
NEW or CLEAR or START are used 
in place of SCRatch on some computer 
systems, but fortunately such variety is 
the exception rather than the rule. 

Sample program: 

1 LET A =5 
10 LET B =10 
135 LET C =A +B 
277 PRINT A,B 
852 PRINT C 

9999 END 

This program, written in BASIC, consists 
of six statements. Note that each 
statement begins with a line number. 

From this example you can see that line 
numbers may range from 1 to 9999. 
NOTE: The upper limit for line num- 
bers is different on some computers. 

The line numbers indicate to tie com- 
puter the order in which it is to follow 
the instructions in the program. It is 
not necessary for line numbers to follow 
each other successively (e.g., 1, 2, 3, 4, 
...) as you can see by looking at the 
line numbers in the program in the 
previous frame. However, it is more 
common to number by ten's as we have 
in the program below. Then, if we 
wish, more statements may be easily 
inserted in the program between exist- 
ing statements. 

10 LET A =5 
20 LET B =10 
30 LET C =A +B 
40 PRINT A,B 
50 PRINT C 
99 END 

This is a common way of numbering a 
program. Note that the line number for 
the 0113 statement Is 99. For convenience, 
we will use 99 or 999 or 9999 for the END 
statements, depending on the size of the 
other line numbers in the program. 

Nine new statements could be added 
between Lines 20 and 30; they would 
be consecutively numbered Line 21, 22, 
23, 24, 25, 26, 27, 28, and 29. 

10 PRINT 12 + 33 
99 END 

This is a very short program that is 
composed of only two statements. Each 
statement begins with a line number. 

10 PRINT 12 + 33 
99 END 

In this mini -program, Line 10 in- 
structs the computer to evaluate the 
numerical expression 12 -i- 33, (i.e., do 
the arithmetic) and to PRINT the re- 
sult. When this program is run on the 
computer it will print the sum of 12 
and 33. 

The computer follows instructions in 
line number order. In the preceeding 
program, Line 10 is done before Line 
99. 

10 PRINT 12 + 33 
99 END 

If you are seated at the computer 
terminal, and have erased any previous 
programs in the computer, you are 
ready to type in this program. To enter 
the program, type the first line, then 
press the RETURN key. Then type the 
second line and press the RETURN 
key. 

10 PRINT 12 + 33 
99 END 

Assume you have typed this program 
into the computer. Now you wish the 
computer to process the program. Type 
RUN and press the RETURN key. If 
you have not made any typing errors in 
entering the program, the computer will 
evaluate 12 + 33, print the result 45, 
and stop. Here is what you would see 
on the teletype printout. 

10 PRINT 12 + 33 
99 END The program 

you typed in. 
RUN 
45 

Q6 What command, in any of the 
previous programs, tells the com- 
puter to begin to follow the in- 
structions contained in the pro- 
gram? 

A6 RUN 

The program is not altered or erased 
from the computer's memory when you 
RUN it. Every time you type RUN and 
press RETURN the computer will RUN 
the program. Every time you RUN a 
program with the same information you 
will get the same result. 
NOTE: There are some exceptions to 
the above rule, 

Q7 As a rule, every time you RUN 
a program with the same infor- 
mation you will get result. 

A7 the same 

10 PRINT "12 + 33" 
99 END 
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Look at this program. Do you see the 
difference from the ones we have al- 
ready studied? That's right -the numeri- 

s cal expression is enclosed in quotation 
marks. 

Note that the computer evaluated 
these two programs quite differently 
when it was told to RUN them. 

10 PRINT "12 + 33" 
99 END 
RUN 

12 + 33 

10 PRINT 12 + 33 
99 END 
RUN 

45 

The statement PRINT 12 + 33 
without quote marks tells the computer 
to evaluate the numerical expression 
12 + 33 (i.e., do the arithmetic) and 
print the result as a decimal numeral. 

The statement PRINT "12 + 33" 
with quote marks tells the computer to 
print the string enclosed in quotation 
marks exactly as it appears. No arith- 
metic is performed. 

Q8 In BASIC, a string is information 
in a PRINT statement that is en- 
closed by 

A8 quotation marks 

Q9 Fill in the blank as the computer 
would print it. 

20 PRINT "186 - 58" 
25 END 
RUN 

A9 186 -58 (Note that the computer 
does not print the quotation 
marks.) 

PRINT "MY HUMAN 
UNDERS TANDS ME" 

The underlined portion of the state 
ment is a string. It is enclosed in quota- 
tion marks. 

PRINT "12 + 33" 
This is a string. It is enclosed 
in quotation marks. 

PRINT 12 + 33 
This is not a string. it is a 
numerical expression. 

A string may include 
(a) numerals (0, 1, 2, . . .) 
(b) letters (A, B, C, ...) 
(c) special characters (-}-, -, *, /, 

T. comma, period, semicolon, 
etc.) 

Since quotation marks define the be- 
ginning and end of a string, they can- 
not be used as a character in the string. 

Q10 True or False: The following 
could be printed out following 
a RUN command: ONLY USE 
NUMERALS "1, 2, 3." 

A10 False: Quotation marks cannot 
be used as a character in the 
string. 

If you wish to change one or more 
statements in a program currently in 
the computer, you may do so without 
SCRatching the program and starting 
over. You merely type in a new state- 
ment, using the same line number as 
the line you wish to replace. Look at the 
program below, and the change made in 
it by replacing one line. 

SCR SCRatch the preceding program. 

10 PRINT 7 + 5 

99 END Enter the new program. 

RUN RUN the new program. 

12 Here is the result. 

Next . .. replace Line 10 with a new 
Line 10. (Replace, means retype the 
line, beginning with the line number.) 

10 PRINT 6X9 

Now tell the computer to LIST the 
current program. 

LIST 

10 PRINT 6 X 9 Here is the new line 10, 
99 END and the old Line 99. 

RUN 

54 

RUN the modified program. 

Here Is the new result. 

Q11 You may change or replace any 
line in your program by retyp- 
ing it, using the same line num- 
ber as the line you wish 
changed. The new statement 

the old one with 
the same line number. 

All replaces (or changes) 

While we're on the subject, suppose 
you wish to take a statement out of a 
program without replacing it with an- 
other statement. Don't SCRatch and 
start over. Merely type the line number 
of the statement you wish deleted or 
removed and press RETURN. 

10 PRINT 5 +5 
20 PRINT 12 +3 
30 PRINT 6 +4 
99 END 
This program is in the computer, 
and we wish to delete (remove) 
Lines 20 and 30. 

20 Type the line numbers only, and 
30 press RETURN after each. 

L I ST Now, LIST the program. 

10 PRINT 5 +5 
99 END 
Presto! Lines 20 and 30 are gone. 

Here is another program and a RUN of 
the program: 

10 PRINT "MY COMPUTER 43 
UNDERSTANDS ME" 

20 PRINT "MY COMPUTER 4) 
s CONFUSES ME" 

99 END 

0.- 

RUN 

MY COMPUTER UNDERSTANDS ME 
MY COMPUTER CONFUSES ME 
This offends us, so we want to delete the 
statement in the program that caused the 
computer to print it, and we want a RUN 
of the program to look like this: 

RUN 

MY COMPUTER UNDERSTANDS ME 

Q12 What would you do to remove 
the offending statement from 
the program? 

Al2 Type 20 and press RETURN. 

Q13 Show a LISTing of the program 
with the offending statement re- 
moved. 

A13 

LIST 

10 PRINT "MY COMPUTER f 
s UNDERSTANDS ME" 
99 END 

NOTE: The quotation marks are in- 

ELEMENTARY ELECTRONICS /November- December 1977 83 

www.americanradiohistory.com

www.americanradiohistory.com


LITERATURE 
LIBRARY 

301. Get acquainted with the new EICO products, 
designed for the professional technician and elec- 
tronics hobbyist. Included in brochure are 7 IC 
project kits, EICO's "Foneaids," security products 
and many varied kits. 

302. International crystal has illustrated folders con- 
taining product information on radio communica- 
tions kits for experimenters (PC boards; crystals; 
transistor RF mixers & amplifiers; etc.). 

303. Regency has a new low cost /high performance 
UHF /FM repeater. Also in the low price is their 
10- channel monitoradio scanner that offers 5 -band 
performance. 

304. Dynascan's new B & K catalog features test 
eequipment for industrial labs, schóols, and TV 
servicing. 

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

306. Get Antenna Specialists' catalog of latest mo- 
bile antennas, test equipment, wattmeters, acces- 
sories. 

307. Want a deluxe CB base station? Then get the 
specs on Tram's super CB rigs. 

308. Compact is the word for Xcelite's 9 different 
sets of midget screwdrivers and nutdrivers with 
"piggyback" handle to increase length and torque. 
A handy show case serves as a bench stand also. 

310. Turner has two booklets on their Signal Kicker 
antennas. They give specifications and prices on 
their variety of CB base and mobile line. Construc- 
tion details help in your choice. 

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. 

312. The EDI (Electronic Distributors, Inc.) catalog 
is updated 5 times a year. It has an index of manu- 
facturers literally from A to X (ADC to Xcelite). 
Whether you want to spend 29 cents for a pilot - 
light socket or $699.95 for a stereo AM /FM receiver, 
you'll find it here. 

313. Get all the facts on Progressive Edu -Kits Home 
Radio Course. Build 20 radios and electronic cir- 
cuits; parts, tools, and instructions included. 

316. Get the Hustler brochure illustrating their com- 
plete line of CB and monitor radio antennas. 

317. Teaberry's new brochure presents their com- 
plete lines of CB and marine transceivers and scan- 
ners for monitoring police, fire and other public 
service frequencies. 

318. GC Electronics offers an "Electronic Chemical 
Handbook" for engineers and technicians. It is a 

"problem solver" with detailed descriptions, uses 
and applications of 160 chemicals compiled for 
electronic production and packaging. They are used 
for all types of electronic equipment. 

319. Browning's mobiles and its famous Golden 
Eagle base station, are illustrated in detail in the 
new 1977 catalog. It has full -color photos and 
specification data on Golden Eagle, LTD and SST 
models, and on "Brownie," a dramatic new mini - 
mobile. 

320. Edmund Scientific's new catalog contains over 
4500 products that embrace many sciences and 
fields. 

321. Cornell Electronics' "Imperial Thrift Tag Sale" 
Catalog features TV and radio tubes. You can also 
find almost anything in electronics. 

322. Radio Shack's 1977 catalog colorfully illus- 
trates their complete range of kit and wired prod- 
ucts for electronics enthusiasts -CB, ham, SWL, 
hi -fi, experimenter kits, batteries, tools, tubes, wire, 
cable, etc. 

323. Get Lafayette Radio's "new look" 1977 catalog 
with 260 pages of complete electronics equipment. 
It has larger pictures and easy -to -read type. Over 
18,000 items cover hi -fi, CB, ham rigs, accessories, 
test equipment and tools. 

327. Avanti's new brochure compares the quality 
difference between an Avanti Racer 27 base loaded 
mobile antenna and a typical imported base loaded 
antenna. 

328. A new free catalog is available from McGee 
Radio. It contains electronic product bargains. 

329. Semiconductor Supermart is a new 1977 cata- 
log listing project builders' parts, popular CB gear, 
and test equipment. It features semiconductors - 
all from Circuit Specialists. 
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 -fi, 
etc. 

331. E. F. Johnson offers their CB 2 -way radio cata- 
log to help you when you make the American vaca- 
tion scene. A selection guide to the features of the 
various messenger models will aid you as you go 
through the book. 

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

333. Get the new tree catalog from Howard W. 
Sams. It describes 100's of books for hobbyists 
and technicians -books on projects, basic elec- 
tronics and related subjects. 
334. Sprague Products has L.E.D. readouts for those 
who want to build electronic clocks, calculators, 
etc. Parts lists and helpful schematics are included. 
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 -fi, and 
CB and TV servicing. 

337. Pace communications equipment covers 2 -way 
radios for business, industrial and CB operations. 
Marine radiotelephones and scanning receivers are 
also in this 18 -p. book. 
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. 

342. Royce Electronics has a new 1977 full line 
product catalog. The 40 -page, full -color catalog 
contains their entire new line of 40- channel AM and 
SSB CB transceivers, hand- helds, marine communi- 
cations equipment, and antennas and accessories. 

r 

344. For a packetful of material, send for SBE's 
material on UHF and VHF scanners, CB mobile 
transceivers, walkie- talkies, slow -scan TV systems, 
marine -radios, two -way radios, and accessories. 

345. For CBers from Hy -Gain Electronics Corp. there 
is a 50 -page, 4 -color catalog (base, mobile and 
marine transceivers, antennas, and accessories). 
Colorful literature illustrating two models of moni- 
tor- scanners is also available. - 

350. Send for the free NRI /McGraw Hill 100 -page 
color catalog detailing over 15 electronics courses. 
Courses cover TV -audio servicing, industrial and 
digital computer electronics, CB communications 
servicing, among others G.I. Bill approved, courses 
are sold by mail. 

352. Send for the free descriptive bulletin from 
Finney Co. It tells all about their new auto FM radio 
signal booster (eliminates signal fading). 

353. MFJ offers a free catalog of amateur radio 
equipment -CW and SSB audio filters, electronic 
components, etc. Other lit. is free. 

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. 

356. Send for Continental Specialties new bread- 
boarding prototest devices. They vary in prices 
from a mini -budget kit at $19.95. Featured is the 
new logic monitor, giving information on what it 
does, how it works, and how to use it. 

358. PixTronics announces its new Model 200 Super 
Sensitive Electronic Darkroom Exposure Meter, 
used to determine the correct exposures of all 
black- and -white and color negatives. Useable with 
any enlarger. 

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. 

360. Cornell -Dubilier has a 4- color, 4 -page, bro- 
chure on its Ham II, CD -44, and Big Talk rotor 
communication systems. Exploded half tones detail 
interior rotor construction, and tables list specs. 

361. "Solving CB Noise Problems" is published by 
Gold Line and tells you how to reduce the noise 
and get a clearer signal. In discussion and dia- 
gram you can find out about the kinds of noise, 
their sources, and the remedies. 

L 
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cluded because this is a LISTing of the 
program itself, and not a RUN of the 
program. 

When typing your programs into the 
computer, you may make a typing error 
or some other mistake. Look at this 
example. 

10 PTINT 2X3 +4 
We misspell PRINT. 

SYNTAX ERROR 
The computer tells us we made a mistake. 
(Some computer systems do not inform 
you of errors until you try to RUN the 
program.) 

The error message may be different on 
your computer. That's not the point. 
The point is, if you had noticed that 
you hit T when you meant to hit R, 

you could have immediately corrected 
your mistake by using the back arrow 

BEWARE! This method for cor- 
recting mistakes may not work on 
your computer. 

The back arrow is on the same key 
as the letter O. To type a back arrow, 
hold the SHIFT key down and press the 
letter O. 

This error correction information be- 
comes quite obvious when operating a 
complete terminal. The Editors suggest 
you review use of the back arrow cor- 
rection technique at the terminal. 

Assume you just sat down at the com- 
puter terminal. You wish to know if 
there is a program currently in the 
computer's memory. Type LIST and 
then press the RETURN key. The com- 
puter will automatically type out the 
program (if there is one) that is in its 
memory. Here is an example. 

LIST 

10 PRINT "12 + 33" 
99 END 

The computer automatically typed all this. 

Q14 The command which causes the 
computer to type out the pro- 
gram already in memory is 

A14 LIST 

10 PRINT "12 + 33" 
99 END 

Assume that this program is currently 
in the computer's memory. Now you 
wish to add a new statement to the 
program, that says PRINT 12 + 33. 
You want the new statement to be 
evaluated by the computer after PRINT 

"12 + 33." The line number for the 
pew statement must be greater than 10 
and less than 99. 

10 PRINT "12 + 33" 
99 END 

1 

This program is stored in the com- 
puter. We type in the following state- 
ment: 

20 PRINT 12 + 33 

and then press the RETURN key. The 
new statement is then incorporated into 
the existing program. To verify this, 
type LIST, then press the RETURN 
key. The computer will type out the 
program with the new statement in 
line- number order. The computer will 
printout: 

LIST 

10 PRINT "12 + 33" 
20 PRINT 12 + 33 
99 END 

If you type RUN with the preceding 
program in the computer, the computer 
would print: 

RUN 

12 + 33 
45 

Q15 When you type LIST, in what 
kind of order will the computer 
type out the program including 
the latest corrections? 

A15 In line order (or numerically) 

If you retype Line 10 and added a 
comma to the end of the statement, the 
program would look like this when 
LISTed: 

LIST 
10 PRINT "12 + 33 ", 
20 PRINT 12 + 33 
99 END 

RUN 

12 + 33 45 

Note that the two results are printed on 
one line. 

Here is a variation of the program that 
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causes the computer to print the prob- 
lem (i.e., the string enclosed by quota- 
tion marks) and the answer on the 
same line. 

10 PRINT "12 + 33 = ", 
99 END 12 + 33 

RUN 

12 + 33 = 45 

Q16 In this program, fill in the blank 
to show what the computer 
would print. 

10 PRINT "TWELVE PLUS 
4 THIRTY THREE EQUALS ", 

12 + 334) 

99 RUN 
RUN 

A16 TWELVE PLUS THIRTY 

THREE EQUALS 45 

In BASIC, the comma and semicolon 
permit several expressions and /or 
strings to be printed on the same line. 
Look at the results of these two pro- 
grams. 

PROGRAM A 

10 PRINT "12 +33 = ", 12 +33 
99 END 

RUN 

12 +33= 45 

PROGRAM B 

10 PRINT "12 +33 = "; 12 +33 
99 END 

RUN 

12 +33= 45 

Examine the first statement in each pro- 
gram. Program A has a comma sepa- 
rating the string and the numerical 
expression, Program B has a semicolon. 

Q17 The computer prints the results 
of the two parts of the PRINT 

(Continued on page 86) 

85 

www.americanradiohistory.com

www.americanradiohistory.com


J 

Includes 
Functional 

Tilt Stand! 

NEW EKD 270 
31i DIGIT DNIM KIT 

ONLY 
Introductory Offer -FREE AC ADAPTOR 

The first and only lab accuracy por- 
table DMM Kit featuring MOS /LSI 
IC economy and reliability. Mea- 
sures DC /AC Volts, Kilohms, DC/ 
AC milllamps in 21 ranges. Polarity 
indicators and overload protection 
are provided, and 0.5 inch LED dis- 
plays give easiest -to -read digital 
readout to 1999. The 270 features a 

basic 0.5% DC accuracy, 10 Meg - 
ohm input impedance, low voltage 
drop in all current ranges and auto- 
matically- flashing overrange indi- 
cator. Assembled $109.95 

FREE '78 EICO CATALOG 
Check reader service card or send 75¢ 
for first class mail. See your local EICO 
Dealer or call (212) 272 -1134, 9:00 
a.m. -5:00 p.m. EST. Major credit cards 
accepted. 
EICO -283 Malta St., L7E /COL7 Brooklyn, N.Y. 11207 

L. 
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Holiday Special ! 

Here's your chance to re -live those fasci- 
nating days of radio. Discover the reward- 
ing hobby of radio collecting. Find gold in 
your attic or local swap meet! 

VINTAGE RADIO, 1887 -1929: Pictorial 
story of pioneer days, 1,000 photos, 263 
pages. $10.95 hard -cover, $8.95 soft. 
A FLICK OF THE SWITCH, 1930 -50: 
Fun picture reference of home, military, 
Ham, professional radio -TV- electronics, 
312 pages. $10.95 hard- cover, $8.95 soft. 
RADIO COLLECTOR'S GUIDE,1921 -32: 
Data book with 50,000 facts on 9,000 
models by 1,100 makers, 264 pages,$6.95. 

SAVE $4.00! We'll send you VINTAGE 
RADIO (hard- cover), A FLICK OF THE 
SWITCH (hard- cover) and RADIO COL- 
LECTOR'S GUIDE all for $24.85. 
Send check or money order today to 
Vintage Radio, Dep't. E, Box 2045, 
Palos Verdes, CA, 90274. Offer ends 
December 31, 1977. Add 6% in Calif. 

Name 

Street 

City St Zip 
IDEAL HOLIDAY GIFTS! 

Special-Save S 4 ! 
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Basic Course 
(Continued from page 85) 

statement closer together if you 
use a instead of a 

A17 semicolon, comma 

What You Have Learned 
1. A computer terminal, such as a tele- 

typewriter, provides a means for 
communicating with a computer. 
When a program is RUN (pro- 
cessed), the computer sends signals 
to the terminal which provide a visual 
output of the program. In this way, 
the terminal provides two -way corn - 
munication between the computer 
and the user. 

2. A computer program is typed a line 
at a time into the computer. Each 
separate line is considered a state- 
ment and begins with a line number. 
The computer reads and processes 
each statement consecutively depend- 
ing on its line number. New state- 
ments may be added later, providing 
they may be labeled with line num- 
bers consecutive with the older 
statements. 

3 The computer responds to commands, 
which are words in the BASIC lan- 
guage. RUN commands the computer 
to process a program. LIST com- 
mands the computer to print out each 
statement of a program in its mem- 
ory. SCR (Scratch) will command 
the computer to erase its memory (if 
this command is verified by hitting 
RETURN). 

4. Quote marks when entered into a 
program command the computer to 
print out whatever is enclosed in the 
quotations, exactly as it appears. The 
information to be printed -out is re- 
ferred to as a string. A string may 
contain numerals, letters or even 
special characters but it cannot con- 
tain quotation marks which may only 
enclose a string. 

5 Just one statement may be removed 
from a program without erasing the 
rest of the program. Simply type the 
line number of the statement to be 
removed, then hit RETURN. 

SHOOTING AHEAD IN BASIC 

If you want to go further in your ex- 
ploration of programming with Basic, 
you can order the book from which this 
article was excerpted, BASIC, by R. L. 

Albrecht, LeRoy Finkel and Jerald R. 
Brown. Write to Self- teaching Guides 
Department, John Wiley & Sons, Inc., 
Publishers, 605 Third Ave., New York, 
NY 10016. The price is $6.45 postpaid. 
If you want more information about 
the popular John Wiley & Sons self - 
teaching guide series, just ask, and 
they'll send you some. Be sure to men- 
tion you saw it in ELEMENTARY ELEC- 

TRON IICS. 

WHAT'S THE 
FASTEST 

GROWING 
NEW 

SCIENCE 
FICTION 

MAGAZINE? 
/ ,IXTEP 14, 

irCt 

SCIENCE 
FICTION 
MAGAZINE 

Lspprraa9gue 
de Wmp 

Randall 

PIA 

192 PAGES IN EACH ISSUE 

Reserve your subscription 
today, and we'll mail your 
copies to your doorstep. 

Be sure you don't miss this 
"first" by one of the world's 
leading science fiction writ- 
ers. 

ISAAC ASIMOV'S 
SCIENCE FICTION MAGAZINE 
Box 1855 GPO 
New York, NY 10001 

I enclose $4.00 which includes 
shipping and postage for a 4- 
issue subscription. 

In Canada, all other countries, 
$ 5.00. 

Name 

Address 

City 

State 

(please print) 

Zip 
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Hey, Look Me Over 
(Continued from page 8) 

ternal control of main generator. The 
IG -1275 is mail -order priced at $319.95 
kit form, or $475 factory -assembled and 
tested. For further information, send for 
a free catalog to: Heath Company, Dept. 
350 -17, Benton Harbor, MI 49022. 

Programmable Calculator 
Featuring plug -in, solid -state software 

libraries, the new TI Programmable 58 
calculator brings significant additional 
program memory capability and pro- 
gramming flexibility to advanced stu- 
dents and professionals in business, en- 
gineering and science. Suggested retail 
price for the TI 58 is $124.95. The unit 
can use interchangeable solid -state soft- 
ware modules with prerecorded program 
libraries containing up to 5,000 steps 
each. The libraries range from applied 
statistics and surveying to real estate/ 
investment, aviation and marine naviga- 
tion. Users can partition the TI 58 with 

CIRCLE 47 ON READER SERVICE COUPON 

up to 480 program steps or up to 60 
memory registers. For every increase or 
decrease by 10 memories, 80 program 
steps are added or taken away in stor- 
age. Changing program steps affects the 
amount of memory in an opposite way. 
So that users can put their machines to 
work more quickly and obtain maximum 
benefits of programming, TI has devel- 
oped new instructional material in a 

"Personal Programming" book form to 
replace the traditional owner's manual. 
This learning guide comes with the cal- 
culator. For more information on the 
TI 58, write to Texas Instruments Inc., 
IAS (Attn: TI Programmables, P.O. Box 
53, Lubbock, TX 79408. 

Universal PC Board 
Model H -PCB -1 is the first in a new 

series of top quality PC Boards for the 
serious amateur. The 4 x 4.5 x 1 /16 -in. 
board is made of glass coated epoxy 
laminate and features solder coated 1 

oz. copper pads. In addition, the board 
has a 22/22 two sided edge connector, 
with contacts on standard .156 spacing. 
The board contains a matrix of .040 in. 
diameter holes on .100 inch centers. The 
component side contains 76 two -hole 
pads that can accommodate any DIP 
size from 6 -40 pins, as well as discrete 
components. Components may be sol- 

ZS. 
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dered directly to the board, or interme- 
diate sockets may be used for soldering 
or wire -wrapping. Two independent bus 
systems are provided for voltage and 
ground on both sides of the board. In 
addition, the component side contains 
14 individual buses running the full 
length of the board for complete wiring 
flexibility. These buses enable direct ac- 
cess from edge contacts to distant com- 
ponents. These buses can also serve to 
augment the voltage or ground buses, 
and may be cut to length for particular 
applications. Sells for $4.99. Available 
from O.K. Machine and Tool Corp., 3455 
Conner Street, Bronx, NY 10475. 

Deluxe Ham Antenna 
A series of deluxe mobile antennas 

for frequencies between 3.5 and 30 
MHz are available from Swan Electron- 
ics. Power rated at 1,000 watts PEP, 

the model 45 can be manually switched 

CIRCLE 64 ON 
READER SERVICE 
COUPON 

1 

to any one of five bands: 10, 15, 20, 40 
and 75 meters. Sells for $119.95. Swan 
Electronics antenna accessories include 
the SWR -1A Relative Power Meter; the 
WM -1500 In -line Wattmeter; the HDS 
heavy duty spring for mobile antenna; 
the ABM mobile antenna ball mount and 
the stainless steel strap bumper anten- 
na mount. Further information is avail- 
able from the Cubic Corporation subsidi- 
ary at 305 Airport Road, Oceanside, CA 
92054. 
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NEW EICH 700 
FREQUENCY 

COUNTER KR 

At last! A digital counter every 
CB'er /Hobbyist can afford. Exclu- 
sive transmitter -Keyed "sniffer" 
circuit activates counter only on 
transmit, giving accurate readout of 
channel frequency. Standard coax 
connectors and mounting brackets 
make mobile installation a snap. IC 
Digital circuitry. Freq. range: 5 Hz- 
27 MHz (all 40 CB channels) Ac- 
curacy: ±1 PPM ±1 Digit. Read- 
out: Five 0.5" LED Displays; 10 
MHz crystal oscillator KHz /MHz 
Timebase switch; Compact design: 
23 /8"H x 61/4"W 56"D. Assembled 
$99.95 

FREE 78 EICO CATALOG 
Check reader service card or send 75¢ 
for first class mail. See your local EICO 
Dealer or call (212) 272 -1134, 9:00 
a.m. -5:00 p.m. EST. Major credit cards 
accepted. 
EICO -283 Malta St., L7 

L Brooklyn, N.Y. 11207 
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LEARN 
MICRO- 
PROCESSING 
FROM THE 
EXPERTS. 
New self -study program from Bell 
& Howell Schools gives you ready 
answers to basic programming 
concepts and trouble- shooting 
techniques. 
All -new program specifically developed for pro- 
fessionals (engineers, technicians or advanced 
hobbyists). 

No classes or seminars to attend. You study at 
your own pace. Each segment is presented in a 
way that communicates practical, usable facts ... stimulates new thinking, new ideas. Self - 
grading quiz at the end of each segment rein- 
forces the major points learned. Developed and 
compiled through the resources of the world - 
famous educational division of Bell & Howell. 

Send for complete facts. No salesman will 
call. 

EI BELLE HOWELL SCHOOLS 

Write: Bell & Howell Schools 72 
2201 West Howard Street 
Evanston, Illinois 60202 

Send me complete facts on Microprocessing Self -Study 
Program. No obligation. No sales calls. 

Name 

Address 

City 

State Zip 
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FREE 
BA's 1978 

ANNUAL CATALOG! 
I260 PAGE 

RADIO, TV & 
ELECTRONIC 

THE 
WORLD'S 

PROST COMPLETE 
CATALOG 

OF IN EVERYTHING 
a 

CATALOG 
Your buying 

guide for 
Everything 
in Electro- 

nics... Stereo, 
Hi -Fi, TVs, 

Radios, Tape 
Recorders, 

CB, Kits, 
Tools, Books 

and Elec- 
tronic parts. 

BURSTEIN -APPLEBEE 
Dept. E E -1 1; 12 3199 MERCIER 

KANSAS CITY, MO. 64111 

NAME 

ADDRESS 

CITY 

STATE ZIP 
J 
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POWER 
SUPPLY 
KITS 
1. C.B. POWER SUPPLY KIT 
A complete kit which puts out 10 to 24 
VDC at 2 amps, regulated, 115 VAC in 
Can be wired for contant 13.8VDC, ideal 
& compact for C.B. Kit includes PC card, 
components and instructions ... just add 
your own case. Super as a bench supply! 
Sh. Wt. 6 Lbs. ...6C60496.... $14.88 
2. 5A, 10 to 24VDC Reg. P.S. KIT 
A simple, adjustable regulated power sup- 
ply. Kit includes all components, vector 
board and complete schematics. All you 
add is the case. A powerful supply! 
Sh. Wt. 15 Lbs.. .6M160301. ..$14.88 
3. 0 to 30V AC /DC P.S. KIT 
This high amp adjustable supply is an 
easy kit to build. It includes a 0 to 40 
volt autotransformer (Variac ®), 24V 5A 
transformer and all other components. 
Useful as a battery charger, bench supply 
or any use requiring high current. 
Sh. Wt. 9 Lbs. ...6C60462....514.50 

SEMENT IS ONLY A SAMPLE OF THE THOUSANDS OF SURPLUS BARG 

DESK TOP DISPLAY STATION 
INS AVAILABLE - SEND FOR OUR FREE CATP>LOG OR RECIEV ONE WuTH AN ORDERE 

TV 
GAME 

SPEAKER SYSTEMS KIT 

FANTASTIC SPEAKER CABINETS 

Fantastic air suspension enc osures, de- 
signed for direct dispersion of the hi -fre- 
quency driver and wide dispersion of the 
woofer. By adding the speakers below 
you can obtain a frequency response of 
30 to 20,000 Hz. Sold in matching left 
and right -hand pairs, with grill cloth and 
instructions. Size: 17" x 10'/, x 9'/: deep. 
Requires an 8" woofer and 4" tweeter. 
Sh. Wt. 25 Lbs . 70870200 .$25.00 /pair 
4 pair for $80.00..70B70200 . $80.00/4 

COMPONENT SPECIAL! 
The super cabinets described above, plus 

2 woofers, 2 tweeters, 2 crossover net- 
works. grill cloth and instructions. Build 
your own and save! 
Sh. Wt. 35 Lbs ..7ZU70242. $49.50 /set 

At one time these data terminals were 
used by stock brokers for keeping track 
of stock quotations. They tied in to a 

central system which has now been up- 
dated, leaving these surplus units behind. 

Use this unit as a basis for building your 
own computer input /output station or to 
build a compact scope . .. or simply take 
it apart for the components within. 
Sold complete or in parts, prices and 

descriptions listed below: 
t 3" CRT, with Hi -volt. supply ( +3315 
vdc; -1730 vdc), and low -volt. supply 
+440V; +225V; +125V; +28V; +1.2V; 
+0.6V; 6.3VDC; 6.3VAC. Also - ramp 
generator card & some drive circuits 
(15 Lbs.) $17.50 

t 50 key Block keyboard, with diode 
matrix on 2 cards.15 Lbs.) $12.50 

t Handsome desk -top, slope front case, 
suitable for up to an 11" CRT, overall 
10` /:w x16d x9 "h,(10 Lbs.) $7 50 

t Plus: 3 wire line cord, brown, 7'1g for 
$1.00; 14 wire connector cable for 
$2.50. 

t COMPLETE UNIT Sh. Wt. 35 Lbs. 
6NB60336 $29.95 

t Also available is a complete tech. man- 
ual covering operating procedure,theory 
disassembly (& reassembly), trouble- 
shooting techniques and schematics. 
With complete unit - $1.00 or sold sep- 

arately for $3.50 each Sh. Wt. 8 oz. 

WHEN ORDERING: 
Specify part, use order no. 6NB60336 

SEND FOR 
FREE CATALOG 

B &F does it again! New speakers and 
enclosures, includes 8" woofers, 4" dome 
tweeters, enclosures (21x12x8 "), grill 
cloth, crossover networks, damping, hard- 
ware and instructions. A complete kit 
with quality components at low B &F 
prices . . . this system sells for $198 if 
bought ready-to -go. Now you can afford 
quality sound! Qty. Ltd. Sh. Wt. 45 Lb. 
7ZU70283 $69.95 /pair 

Save $100! . . 10 kits for $599.00 
CABINETS Only: Sh. Wt. 30 Lb. 
70370197 $25.00 /pair 

TV toMONITOR INTERFACE KIT 
TV game board allows interface of any 
TV as a video monitor for computer use. 
With power supply & data for 300/75 
ohm. Home brew money -saver! 3 Lbs. 
7ZU70213 ... $5.00 ea ... $27.88 for 6 

5V, 1A LOGIC POWER SUPPLY KIT 
Includes all parts needed to build a reg- 

ulated 5 volt, 1 amp power supply. Case 
not supplied. A real B &F bargain! 3 Lbs. 
7C70267 ....$6.00 ea ... 3 for $16.88 

PHONE ORDERS WELCOME! 
Bank Americard, Master Charge and 

American Express Accepted. 
Phone: (617) 531-5774 / 532 -2323 
$10.00 Minimum on Charge Orders 
Mass. Residents Add 5% Sales Tax. 

Now 
POSTAGE: Please add sufficient postage. under New 

F.O.B. Peabody, Ma. 01960 Management 

1. HOCKEY & SOCKER game, 2 -.kill 
levels, LED scoring, ,oystick controls. 
New and guaranteed. Sh. Wt. 8 Lbs. W 

7HU70284...$22.50 . . 5 for $100.00 
2, TV TENNIS, Kit form, AS IS. 5 Lbs. 
7HU70250....58.80 ... 4 for $28.88 

AUTOMATIC PHDNE DIALER 

Stores up 
to 38 phone 
numbers! ' 

"THE 
NAME J I 
CALLER" <. \ 

Here's a neat item, brand new and pack- 
aged surplus. Great for business, home, 
baby sitters, people confined to beds, 
emergencies ... or just as a convenience. 
Keep all your most- of'.en- called numbers 
in memory at all times. Two models 
available: Home 2001 and Business 3001, 
(Business 3001 has 40 pin connector for 
multi -line phones). Sh. Wt. 12 Lbs. 
Home 2001. ..7ZU70265 .... $24.88 
Business 3001... 7ZÚ70266 ... 533.88 

TV 
ors 

REMOTE 
CONTROL 
UNIT 
A universal control unit operates your 

TV at your command from up to 35 feet 
away. Fits all sets with standard VHF 
turret tuners, changes channels as wall as 

turning TV on or off. New, with instruc- 
tions. Qty. Ltd. Sh. Wt. 15 Lbs. 
7M170225 .. $39.95 ea... $150.00 for 4 

B &F ENTERPRISES 
119 Foster St Peabody, Ma. 01060 

PHONE ORDERS WELCOME! - (617) 531.5774/532 -2323 - BANKAMERICARD / MASTER CHARGE / AMERICAN EXPRESSCARDS ACCEPTED BLF 
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Watch for our supermarket bargains each month! 
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qtìii ELEMENTAR ELECTRONICS SPECIALS 
FEATURING THE BARGAINS OF THE MONTH.!.! 

5ßO TV GAME 
Y ST A. J0 

s ICK \ Includes four 100K pots 

\ , RCA Nigh quality 
' 

1I "POCKET" VOM 
1000 ohms per 

1 i- ^/, Model WV -539A. Features 

- 

1% precision, movements 
o $v diode against 

- x _'' SPECIAL THIS AD .,. 6 -DIGIT CAR 
-- 'f "BLUE" , - CLOCK KIT \l 11I\Ì Fur to, plane. boat, u I I -i 

1 
ans, 

I_ f. . GFÚ FLUORESCENT 1.....J -j l IJ Ir etc. Top quality @ ac cy ' READOUTS fil_'- the lowest rout m. 
hours, minutes @ . 

ï 

For TV & computer games, 
and quadrophonic balane- 

[ DIN 1 / s 1 % lv'. With 
1v' handle. Wt. 8 osa 
Cat, Nat. 

,, protected 
burnout. Mesauree DC volta 
0 -15- 150 -1000; AC volta 
0 -35- 160 -1000: DC current 

I y. 0- 150ma;re00 ;DCC X1000. 
1 (Sensitivity 1000 ohms/volt 
1 YYVV AC -DC. Ued. pentite ell, 

o t included. Sise 2 /1 x 
Hr /x 1 % ̂ . We osa. 

. o. 1 N3 0íÿÿh Bright blue 7- segment char- 
I tees, 0.1í7v' high! 1.5V 

filament 24V characters. 
Commot, cathode. Fits stns- $a dard tube t . 

a +aX Driven directly by .ocke t. 

seconds 
Controls for 2fast r@ 

format. 
low 

.set. Attractive grey cabinet 
KIT with bruma trimmed d 

REG. $26.fí8 lens. Only 4 4í/s I 3 / 4 " 
Complete "Clock" kit. l'2 
VDC. Wt. 14 osa. Wt. 3 ose. Cat 119.1111386 

MM831f Clck CMp -Iß2,95 Crystal time Ct N 

1(03861 25 Turn Mat. 
type 64 

SM 

ION . 
20K 
SON 
lOOK 
50011 
SOOK + 
1 Mae'* 

S 95 
TAPE 

1 TRANSPORTr 
Eacellent replacement 
deeiga your quality 
tape yetemi Automatic 

115 VAC fan- manual track selection with 
Cooled motor (program indicator lights, 

Player shut. off automat- 
Slides 88511 

tcally when tape re- 
Y moved. Built -in low- diator -' Into modular lion preamt and w free 

motor. With Cabinet. input 
e 

output 
cables. Requires external 

Shielded Power Y. With i truc - 
preamp Sire 9 B x 31,.. " 

Wt. 4 Ms. Cat. No.1153010 

ANY FOR 3 the I 
pal 

Typa Sala 
ßN)400 80.14 
ßN7101 .l4 
5117403 ,14 
5117404 

G ß117N0 .20 
0 597462 .14 
ßN7464 :14 
ßN7465 .14 05N74ß° .20 0 ßN7471 .69 
0 ßN7473 .31 
0ßN7473 .31 
0597474 .31 
0ßN7476 ßN7416 .37 
05N74)ß .79 8N7680 .97 

587483 ,59 
0 ßN748] .89 
0 gN7485 .88 
0 557486 .29 
D511748ß 3.75 
D 597490 1.79 
05X7490 .69 

0597492 
.63 

ß11740i3 .43 
D 5117494 .69 
0 9117485 .69 
0 557498 .89 
0 5N7496 .69 
0 5574100 .99 
0ß1174f 07 .38 

ßN)4112 .19 
05874113 :19 
0 5574114 .19 
ßN74123 .31 
055)4123 .4f 
0ßN74125 .39 
0ßN7412° .39 
05X74132 .03 
0ßM14140 1.00 

.92 
ßN74145 .89 
ßN74148 1.25 
ßM4/60 .99 
ßN7/161 .63 
SN74153 .83 
ßN74154 .99 
51174156 .78 
ßN711 s6 .86 
51174157 .84 
5974168 .78 
ßN74160 .B9 
ßN74161 .a7 
51174163 .87 
ßN74164 .95 
5974185 .9S 
:74188 I.1ß 
4974173 1.19 
5574174 .93 
5974177 .77 
ßN71177 7 

0 S 174180 
1.49 

0:74181 1,95 
5974182 :69 
D 51174184 1.89 
05974190 1.16 
0 51174191 .99 

ßN74192 .83 
0 ßN74193 .83 
0 5974194 .B3 
0 5974195 .75 
D 5574197 .75 
051674199 1.69 
0ßN)4199 1.69 08574200 5.50 05974251 1.39 0ßN74284 4.28 

ß117426S 1.36 

II 
1 Oat 

.q a Screwdriver 11113866 Single turn flat 
shaft, 20 ^r tolerance, r' typa 63 watt. Cermet Construction, CODE: 
PC leads. Order by Cat. No. Available In all 0901 
and Value. ev AVallable In Cat. No11 113863 only. 

- . SAVE 
$2.00 ® ' 
REG. . $15.88 

o 

El 

{{ POCKET ff' l', prevision resistors ln- 
(rat impedance 20,000 
ohms /v It AC. Mesuures DI' 
alts 0- 25- 50- 250.500- 

2500; AC Its 0- 10 -50- 
100500 -1000: DC current, 

0- Sous- 2.sme- 259ma; Ohms' 
x10, x1000. Measures dh -20 to }22. Sise: 3 x 
51/4 x 21/2 ". Thumbwheel 

.17 

ß(111l4406 
.18 

ßN1707 .31 
ßN741° .14 
5.77411 ,19 

,39 
ßN7414 ,61 
ßN7416 .34 
597417 .24 
597423 19 
5117423 .2f 
ßN742) .2f 
557432 

.14 

597437 ,24 
597438 .24 
597440 .14 
597441 .79 
5117442 .49 
ßM7443 .61 
5117444 .61 
:7440 .6f 
597446 79 
557447 ,09 
5117440 ,75 
ß1174S0 .14 
597451 .14 

14 
0857451 ,34 
0ßN7636 .11 

"RAMS" o POLY PAKS RAMS III! 
2102 -1 PRICES O . ` ' lift 
New from to, f'.S .5. m:,A- O 

s. Tested for 00 ne, 
nperd.eCat. Ne. 1103548 FOR 9.95 

Mirrored 3" scale! ohms adjust. Unbreakable 
5 20,000 Ohms volt! '14" test probes. l.se.. A 

NOW 16 overload preteeSloe ne "!!'" r « °' not " "! "`led' ` "t` Cat. 501153580 
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POWER 
SUPPLY 

V r/ / 
DIP Reg. 53.66 ea. \.¡,LL Switches Your Chodkg/ef 

' 
ç 

Cat. No Switches $1.W 11 - VV 031113668 2 v /jam 
011113669 3 We've Bold 'e as high as 

Ideal for t'í8'8 Nam rigs. 
tape decks @more! Modern 
cabinet. 5 4wí 2Sá " 
With on/off switch, LEI( 
lamp, built -in circuit break- 
er. 115 VAC 60 0íx, to. 

Cal, N91193452 0í3N3031 4 12.98 ch. You an mi' 5 IDs. 
01.393670 5 them when you buy. All 1. 12 VDC 3 Amps output 011113671 8 SPST, flte 14 -pin DIP'( Regulated, Continuous dut 011112677 7 socket. Wt. 1 -ox. g Y 

y I I t- . 
T 

- 

r I 

t ¡ TI 

I 
1 , ' l , f 

t -, - 

r I 

1 1 YI - - 

I 

ÌgJJ 
, ' ' / 

Ever kitr.r,,e. money b.rl xa.r.ntee. 
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TEST 'EM YOUR Bu 
SELF 'N SAVE 

BARREL KIT #230\x- 
READOUTS 
15 for $1.98 

From factory to yon. !n- 
eludes Fairchild FND -500 

rie Hobby. Wt. 4 ors. 
Cat. No. 11113639 

BARREL KIT #221' 

for It e1 $1.98 sae. 
Mfr unloads! Four 1 -pin, 
four 18 -9in. Solder tab, 
lo- proflla.Ne. 11117821 

BARREL KIT #203, ago BARREL KIT #201 
CALCULATOR 900.0 6V INDICATORS 
KEYBOARDS ogee. w /Ieads 
10 for $1.9 15 for $1.98 , 

It's true! 20-key, 4 tune- Test lam facturer manu 
taon keyboards t 'dieu- dumps inventory! Worth 
loue give -away. Wt. 12 rasa. 694 ea. Like grain -o- wheat. 
Cat Ne. 1153524 Cat. No. 11N3828 hobby 

BARREL KIT #200 . 

8 DIGIT READO J MODULES // / /// 
5 for $1.9 
Barrels and barrels ,n 
time to test. Calculator and 
driver,ehips beneath epoxy 
,n back. Wt. 6 055115381 

". ARREL KIT . 1SS 
400 PARTS 

S1.98 . 

Includes resistors, Caps' 

some 
IC' .fra .PC work, 
Pelt rd Dumped 

into barrels by factories, 
100% material, Wt. 12 oza. 
Cat. No. 1153401 

f.- O 
BARRE( 

4110cy, EC)TS 
_ ° °s HE - TH ' ' I 

KIT \ - Fr // \ We. ¡ \ 

BARREL KIT #154 
%.WATT METAL FILM 

150 for i 
1.98 

/00* metal film real.- 
tore. Long leads. 11N3411 

BARREL KIT #182 /{ 
JUMBO RED LEDS 1 

15 for $1.98 
1.00% material, user can- 
cellation Nation from 

s 
factory 

dumps. 3V 10 mile. Fer 
100's of p_ Jacta, red lens. 
Cat. 50.1153369 

BARRI.. KIT #163 BARREL KIT 0180 
MINI TRIM POTS 4 HOBBY VOLTAGE 
30 for 1 

A 15 \, 
CLOCK CHIPS 
20 for 

BARREL KIT #127 
AXIAL ELECTRO$ 

BARREL KIT #120 
UPRIGHT ELECTROS 

BARREL KIT 0115 BARREL KIT x112 
MOLEX MICRO MINI LEDS 100 %foc 
SO KEYS good 

cet 40 for 
2 :for'catNe $1.98 

axial, 
4ee7 

$1 98 11Ní144 All he y lads, p- 
right of Monsanto. LitrYield Calculator maker dump' We variety f lore, Yield gut a zillion of 'em. 50% or better. 1139 

oeEGULATORS 
$1.98 o 

Aeat. lues 100 to 1 mug 
What buy, Single turn 

W. Wt. 8 os. 1151345 

10 for $1.886 
LM -309K TO- 3 reled, 
bot b the pound, but hou Y 
wants to heck 'ern? Your 
gain, Wt. 20 osa,DIN 3330ín11' 

KIT #104 
# SLIDE VOLUME. 

CONTROLS 

10 for g J`., 
"! . 

Cat.No.itNí057 

40 for 40 for ..4 $1.98 .sees 8 0 for We gathered an (ment $1.90 
alarm, also- ]m( ta .100mí 1 mixture 1 cluck chip. Asst. capacities d dari beepers, who knows, voltaxea. Cat. No.1151227 of voltages. 700% marked 

mixed. Ca No,11N330B n good, 1153226 
L KIT #109 

TERMINAL STRIPS 
100 for $1.98 
Wide asst. of terminal trip 
connectors,. from 1 contact 

Strip manufacturera 
barrel dump is your gain.,. 
Wt. 1 1b.cst9a1193136 

L KIT #101 IT #66 KIT #93 B ARREL KIT #87 `BARREL 
RESISTOR SPECIAL PHOTO ELECTRIC HALF WATTERS a> NAT. IC 8011Á112q( -B\T %HOBBY 
200 for ae. CELLS for $1 98 100 for $1.98 O for $1.98 Hobby d untested, factory ¡ s Resistor factory tried to d i barrels. Linear., $1a9ß Asat GE type., CDS typa tool lia by mixing 1009. 7ó00'e, ROME, DTL'S, reg- Include.: Vs. /, js, 1. 2- Mixed by factory. Big job color-coded esietor. is later., clock and calculator tt e, carbon, e os. for s to parate. 100 % a r l . But value le there. hips and more. Wt. 12 ose. 100% food. í1N 3034 good, Cat.Xo.11N3062 4 0.í1N3046 Unteetea Cat, No, 11N2880 

KIT 0eó 
LEDS 

40 for$1.96 
WOW! Top U,S.A. maker 
dumps discrete. in barrels.' 
Hobby and untested. U. - Il 

able yield 50 % or better! 
Wt. 4 oze,Cat No.1102.59 

BARREL KIT #83 
LM340T VOLTAGE 
REGULATORS 

for $í.9s 
Factory rejects, hob Y. - 

merit ejects May Include y 
5. 8, 10, I8 or 24 
volts. on. power tab, 
Wt. 4 o s. CKi1N2675 

ARREL KIT #76 
I' 1 -WATT ZENERS 
100 for $1.98 
Factory .... 400 -mw'a. 
Never -to -see -again offer. 6, 
8, 30. 12, Iii V. under 

Double plug, 
Cat No'1I1N2741 Unreeled 

BARREL KIT #71 BARREL KIT #68 BARREL KIT #65' BARREL KIT #1 
APACITOR SPECIAI '.2 WATTERS MIXED READOUTS !POLYSTYRENE CAPS 

100 Cs - -such 
for P - for 10 for $1.98 

100 % Factory returns h 51.98 $1.98. $1.98 good. umbers MAN -4's. MAN.. 
micas m Ideds, M.D e, S liera 3's, 11 barrel. @ 

Finest capa made. As a gam- Supplier. throw 'em m th n'x, MAN- bought values: ceramics. disc., etc, Nifty All It's a tí'1 gold mine time to 
untested. from factory, mixed values: 100 %good Cat Ne 11N3738 All marked Gt.MO.I3N277 Wt.Ne. (11112737 UDteeted, a:l good. CaLN4,lAN2729 

BARREL KIT #56 
SLIDE SWITCHES -' 

30 for $1.98 " 

All sentes, size., .pst, spat, 
taries, see Trame 

dons sho shop oak for 100'. of .1 076 
C840.11141726100 %YOad 

BARREL KIT #54 
Batt DIGIT READOUTS 

O 
0$1.98 

BARREL KIT #40 ARREL KIT #39, A KIT #35 BARREL KIT #31 BARREL KIT 030 HOBBY PIP POWER HOBBY NPN POWER NEON LAMPS ' METALLIC lrurr5- PREFORMED 
TRANSISTORS TRANSISTORS 30 for RESISTORS RESISTORS 
15 for $1.98 100 for $1.98 

KIT $27 
PREFORMED DISçS 
.150 for f of 

Bargain f lifetime- We 
got a barrel of em, but no 
time to teat. Untested d 
hobby. Multiplexed, bliador 
type. Wt, S oza.i1N2T32 

Popular germanium and sali- 15 for $1.98 $1.98 100 Se good. Made mostly b Coming, t 
for í.98 

con TO -8'e, factory "off_ Factory fallouts and "off Famous NE -2'6 All prime, the finest resistor 1: ' ' ' 7777.1' 

spec" and fallouts, 100 % Dec" TO -3 Dowers. 100% but factory made unions Mostly 7/2 attars. 1 %auto waiters fur pc une. 

hobby, no opens. n bort.! hobby. no opens; o borts. and barrel'ed 'em Your ad- 5 % eoL @ a barrel of 100. ,., 100 alters, 
Wt. lfi ors.iCat 'í1M3616 Wt. I. 19Cat 50.1152617 vantage Cat-N*111N a#613''alue.. Cat. Ne. 111#3609 No.11N 3808100% good 

$1.98 
Hi Fi fr's hell ìn calory 
Dut he dumbed mi D bar.. 

le. Preformed, for PC use.. 
Mixed values trw111I 

BARREL KIT #28 
PLASTIC TRANSISTORS 
100 for 
$1,98 

BARREL KIT #25 L 
METAL CANT TRANS 
100 for $1.98 
Factory unloads barrels of 

BARREL KIT #20 BARREL KIT #15 BARREL KIT #14 BARREL KIT #11 
LONG LEAD DISCS DIPPED MYLAR PRECISION POWER TAB 

RESISTORS TRANSISTORS 100 for 60 for $1.98 , 40 for 
$1.98' C - 200 for 

BARREL RIT #8 
SUBMINIATURE 
IF TRANSFORME 
75 for $1.98 Untested and hobby transie- 

Lora, TO -92 (TO -18), at. 
2N numbers, asst, manufac 
curera. we. e osai11N2604 

prime, hobby and untested 
TO -5 TO -1, d sTO.18 
transistors. Marked and 
marked. Wt. 20 

u0 
m oE11N2603 

Finest c peen., made, 51.88 $1.98 / aurtinn sale ". Prime, shiny finish. Imagine facto- NPN, PI.eti íO220 type. marked only. Long leads y dumping 'em ,n barrels. Marked and marked %4, 11..1151 EN numbers. Cat. 1152598300% gooigCatN6L1fj1597100% Seed Vs, 2 watts,NY1ND4126 N0.11512425 Unteetea. 

Amazing, includes 455kcs, 
ac antenna. who knows? 

CM.90.11N2422100 %(good 

BARREL KIT #7 
VOLUME ! 
CONTROL 
30 for 6 r 

10 % $1.98 good 
Singles. duale, variety of 

ameliaonlvl.e Li .oe.e 21Ám59.1115241. 

BARREL KIT # 3 

SWITCHING SWITCHING DIODESn 
100 for $1.90 

(mosane ram us aw trhinit' 
diodes at rheas w:cea! 

Untested..70á 

BARREL KIT #2 KIT #1 
LINEAR OP AMPS, DIP IC'S 
DIPS 75 for 75 for $1.98 
Un Marked 14 Od 16 pin dips, 
tested 

p 
May include 1.9oe, 741'., op. t reB stars 

et 
noun ate. 

6ß 11Nrieía óeeI0 by.owt 14 oz 
Untested. 

2416 E 

- Tsrms: Add postage Rated: net 30 $ALF- 
29 Phone: Wakefield, Mass. (617) 

Wakefield. Retail: 16-18 Del Carmine St.. Wakefield, Send 

POLY PAKS Fall Winter 

P.O. BOX ß4Z11 LYNNFIELD, MA.01940 

I 

for FREE 
CAYALOOJ 

COD. 6 MAY 
BE PHONED 

MINIMUM ORDER - ßS.00 
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FANTASTIC ELECTRONIC PLANS & KITS 

BRAIN WAVE MONITORS, RADAR DETECTORS, PHONE 
RECORDERS, SEE IN DARK, RADAR, SCRAMBLERS, SUR 
VEILLANCE, ULTRASONIC ALARMS, AUTO ELECTRONICS, 
TREASURE FINDERS, LASER BEAMS, COLLISION AVOID- 
ANCE, CB EQUIPMENT, HOME ELECTRONIC FACTORY. 
MANY, MANY MORE. SEND $1.00 FOR PLANS AND KITS 
CATALOG, PLUS 6 MONTHS SUBSCRIPTION ON LATEST 
ELECTRONIC DEVELOPMENTS TO: 

ELECTRONIC DEVELOPMENT LABS 
DEPT. E BOX 1535 

PINELLAS PARK, FLORIDA 33565 

AUDIO PROGRAM CONTROL CENTER 

POWERCOM CORPORATION 

$19.95 PPD. USA 

10 inputs, 4 out- 
puts. Switch TV, 
Short -Wave, Ham, 
FM to Stereo Ampli- 
fier & Recorder. 
Listen & Record. 

Box 454 Dept 36 Troy, N.Y. USA 12181 

CB New Products 
(Continued on page 75) 

warning. Also available is model CPi I, an 
indicator that monitors power output only. 
Both lightweight products feature solid state 
circuits and measure less than 6 -in. wide by 
1% -in. deep and 11/4 -in. high. Adhesive strips 
are supplied with the indicator for quick 
mounting either below or above the trans- 
ceiver or the vehicle dashboard. The indi- 
cator comes with a PL259 connector for 
easy in -line installation between antenna and 
transceiver. Sells for $19.95. For all the 
facts, write to CiBco Division, Southwest 
Factories, Inc., 3801 Willow Springs, Okla- 
homa City, OK 73112. 

NEW LSI TECHNOLOGY 

FREQUENCY COUNTER 
TAKE ADVANTAGE OF THIS NEW STATE -OF- THE -ART 

COUNTER FEATURING THE MANY BENEFITS OF 

CUSTOM LSI CIRCUITRY. 

KIT #FC -50 C 

KIT #PSL -650 650 MHZ PRESCALER [NOT SHOWN[ 29.95 

MODEL #FC -50WT 60 MHZ COUNTER WIRED, TESTED & CAL. 165.95 
MODEL #FC -50/600 WT.. 600 MHZ COUNTER WIRED, TESTED & CAL 199.95 

FEATURES AND SPECIFICATIONS: 
DISPLAY: I RED LED DIGITS .0 CHARACTER HEIGHT 
GATE TIMES: 1 SECOND AND 1/10 SECOND 
PRESCALER WILL FIT INSIDE COUNTER CABINET 
RESOLUTION: 1 HZ AT , SECOND, 10 NZ AT 1110 SECOND. 
FREOUENCY RANGE: 10 HZ TO I0MHZ. 155 MHZ TYPICAL[. 

SENSITIVITY: 10 MV EMS TO SO MHZ, 20 MV EMS TO SO MHZ TYP. 
INPUT IMPEDANCE: 124E00102 AND 20 PF. 

[DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION.[ 
ACCURACY: . 1 PPM[? .0001 %1:AFTER CALIBRATION TYPICAL. 
STABILITY: WITHIN 1 PPM PER HOUR AFTER WARM UP 1.001% 'TEL' 
IC PACKAGE COUNT: I 'ALL SOCKETED[ 
INTERNAL POWER SUPPLY: 5 V OC REGULATED. 
INPUT POWER REQUIRED: I -12 HOC OR 115 VAC AT 50 /110 HZ. 
POWER CONSUMPTION: I WATTS 

FFC -SDCIS COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP -BY -STEP INSTRUCTIO 
WIRED A TESTED UNITS ARE CALIBRATED ANO GUARANTEED 

60 MHZ COUNTER WITH CABINET & P.S... i 1 

995COMPLETE' 

AUTO BURGLAR 
ALARM KIT 
AN EASY IOASSEMBLE AND EAST TO INSTALL 

M PROVIDING MANY FEATURES NOT 
NORMALLY FOUND KEYLESS ALARM MAS 
PROVISION FOR POS l GROUNDING 
SWITCHES OR SENSORS WILL PULSE HORN 
RELAY UT IHZ RATE OR DRIVE SIREN KIT 
PROVIDES PROGRAMMABLE TIME DELAYS 
FOR Exn. ENTRY I ALARM PERIOD UNIT 
MOUNTS UNDER DASH REMOTE SWITCH 
CAN BE MOUNTED WHERE DESIRED CMOS 
RELIABILITY RESISTS FALSE ALARMS I 
PROVIDES FOR ULTRA DEPENDABLE ALARM 
00 NOT SE FOOLED BV LOW PRICES' THIS IS 
TOP QUALITY COMPLETE KIT WITH ALL PARTS 
INCLUDING DETAILED DRAWINGS ANO IN 
STRUCT IONS OR AVAILABLE WIRED AND 
TESTED 

SEE THE WORKS Clock K It 

Clear Plexiglas Stand 

6Big .4" digits 
12 or 24 hr. time 

.3 set switches 
Plug transformer 

all parts included 

Plexiglas is 
Pre -cut E drilled 

Kit 9850 -4 C P 

Size 6 "H,41 /T "W, 3 "D 

_ 

TS ( 
Sg 

gS 

#ALR -1WT 
WIRED& $19.95 
TESTED 

60 HZ. 
XTAL TIME BASE: 

Weil enable 
Digital Clock Kits 
or Clock- Calendar 
Kits to operate 
from 12V DC. 
1 "x2" PC Board 

Complete Kit $495 

Power Rea: 5 -15V 
(2.5 MA. TYP.) 
Easy 3 wire hookup 
Accuracy: + 2PPM 

#TB.1 (Adjustable) 

Wir & Cal S9.95 

PLEXIGLAS CABINETS 
Great for Clocks or any LED 
Digital project. Clear -Red 

¡ Li' I Chassisservesas Bezel to 
increase contrast of digital 

ABINET I displays 

3FFH,6%"W,5K1D Black, White or 

CABINET II Clear Cover 

234 "H,5"W,4"D $6.50 e, 

VARIABLE REGULATED 
1 AMP 

POWER SUPPLY KIT 
. VARIABLE FROM 4 IO 14V 

SHORT CIRCUIT PROOF 
723 IC REGULATOR 
2N3055 PASS TRANSISTOR 
CURRENT LIMITING AT 1 AT 

KIT IS COMPLETE INCLUDING 
DRILLED S SOLDER PLATED 
FIBERGLASS PC BOARD AND 
ALL PARTS (Less TRANS- 
FORMER) KITBPS -01 $9.95 
TRANSFORMER 24V CT wu 
pr0vlde 300MA al 12V and 
1 Amp at 5V. $3.50 

90 

Fairchild Super Digit 
FND -359 

A" CHU Mt 
7 segment LED 
RED Co,' . CaO 

Direct BI 
replacement for 

POpVlar FND70. 

94' ea, 1048.50 

SET OF 6 FND -359 
WITH MULTIPLEX 
PC BOARD $6.95 

RED OR GREY PLEXIGLAS FOR DIGITAL BEZELS 

3 "x6 "x1 /8" 956 ea 4/$3 
117I_1F-lLF_ LEO 
,2,z8" OMITS! !; . r 

!T_'4E .,;,._ tsi 
CO"" MODEL 12 VOLT AC or 

02001 DC POWERED 
IJUMRO ArREDLED'SENINDRED FILTER LENS WITH CHROME RIM 
SET TIME FROM FRONT VIA HIDDEN SWITCHES 12 /24.Hr, TIME FORMAT 
STYLISH CHARCOAL GOAT CASE OF MOLDED NIGH TEMP. PLASTIC 
BRIDGE POWER INPUT CIRCUITRY - TWO WIRE NO POLARITY H00K.0 
OPTIONAL CONNECTION TO BLANK DISPLAY W.W.I., 0111n C,. Elc.l 
TOP QUALITY PC BOARDS I COMPONENTS - INSTRUCTIONS. 
MOUNTING BRACKET INCLUDED 

115 VAC F2Wl KIT 
COMPLETE KIT '25 MORE ,i5 éá ° ¡,¡DV.cE EA. 

EA 

ASSEMBLED UNITS WIRED I TESTED 'ry FF.fff 

ORDER F2001 WT NESS W. BATTERY[ MORE, BB wino ms la.Hr. do. 11 net M.,. 2.21E. . 

OPTOELECTRONICS, INC. 
BOX 219 HOLLYWOOD, FLA. 33022 
PHONE [305] 921 -2056 / 921 -4425 

ORDERS TO USA & CANADA ADD 5% FOR SHIPPING, 
HANDLING & INSURANCE. ALL OTHERS ADD 10%. 
ADDITIONAL S1.00 CHARGE FOR ORDERS UNDER 

$15.00 - COD FEE 51.00. FLA. RES. ADD 4% TAX. 
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Newscan 
(Continued from page 14) 

Fingerprints for Dynamite 
Products now can be "fingerprinted" 

for positive identification, even when 
labels, logos, serial numbers and other 
conventional identifiers no longer exist. 
Identification can be made with 3M 
brand "Microtaggant" particles -tiny, 
multi -layered particles that can be in- 
corporated in trace quantities into ex- 
plosives, paints, plastics, animal and 
poultry feeds, or almost any other solid 
or semi -solid material. Microtaggants 
also can be used for protection against 
counterfeiting. Almost any items -pro- 
prietary compositions, electronic com- 
ponents, molded plastic products, etc. - 
can be coded with the 3M particles to 
authenticate the source of manufacture. 

3M Microtaggants can be processed 
to provide more than 500,000 layer 
combinations, each representing a spe- 
cific color code. Particles can be at- 
tracted to a magnet for easy isolation, 
and their top layers can be made fluor- 
escent for identification in the dark 
with portable ultraviolet light (black 
light) equipment. 

In addition, fast, on -site readout is 
possible without the use of special 
analytical equipment. Color codes can 
be read under a low -power (40X to 
100X) microscope. 

Greatly enlarged photo of 3M brand 
Microtaggants illustrates a sample multi- 
color coding arrangement. These tiny 
identifiers can be processed to provide 
more than 500,000 different combinations 
of color layers. 

With a concentration of Microtag- 
gants in dynamite of only 500 parts per 
million by weight (0.05 percent), a 
magnetic sweep of a blast area will 
yield enough of the identifiers to deter- 
mine the kind of explosive used, the 
manufacturer, the specific plant which 
produced the explosive, the day it was 
produced and the shift that produced 
it. This means that dynamite could 
easily be traced from production to 
point of purchase or theft, providing a 
vital link in a chain of evidence. 

Tests with explosives incorporating the 
3M product currently are being con- 
ducted with U.S. agencies and the 
explosives industry. 
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Digital Thermometer $65.00 
Batt. oper. general purpose or medical 
32 °- 2301. Disposable probe cover t.2° 
accuracy. Comp. assy. w /compact case. 

e 

4 

Bookmark 
(Continued from page 11) 

Soft cover 
109 pages 
$14.95 

how big he is. Fire a phasor or torpedo? 
He's damaged or destroyed. But, you've 
used up valuable fuel. Does he fire back? 
How about the fuel used for your protec- 

tive shields? Be careful. You're running 
out of time and fuel! But, don't give up 
hope. There are refueling stations out 
there. It's your job to maneuver logically, 
strategically, carefully to complete your mis- 
sion. Here's the multi -dimensional micro- 
computer game you've asked for. It's got 
everything you need for exciting intergal- 
actic adventure. A 'total program in book 
form in machine language, for 4K mem- 
ory; flow charts, illustrations, and more. 
The program gives you a new, different 
game every time. Order your copy of 
Scelbi's Galaxy Game Book today. Then 
blast off on your own mission in the 
galaxy. Published by Schelbi Computer 
Consulting Service, Inc., 1322 Rear Boston 
Post Road, Milford, Cl' 06460 or call 
203/874 -1573. 

BE A 

MONTH 
Was never so en. 

thused and de. 
lighted with lessons 
in n'y entire life. II 

grossed over $3.000 
in one year just 
working weekends." 
Rocky Orsi 
Azusa, California 

You'll enjoy your work as a Locksmith 
because it is more fascinating than a 
hobby -and highly paid besides!! You'll 
go on enjoying the fascinating work, 
year after year, in good times or bad 
because you'll be the man In demand 
in an evergrowing field offering big 
pay jobs, big profits as your own boss. 
Train at Home -Earn Eaáa $$$$ Right 
Away! Send for FREE booklet today! 

LOCKSMITHING INSTITUTE 
Div. Technical Home Study Schools 
Deptzare- 1vLittle Falls, NJL, 07424 

Name 
(Please Print) 

Address w 
i 

City /Stat.JZip 1 
Check here if Eligible for Veteran Training * 

AgfRE THE Bow 

WATER PDIPNI 
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Not a Cheap Clock Kit $17.45 
Includes everything except case. 2 -PC 
boards. 6 -.505 LED Displays. 5314 clock 
chip, transformer. all components and 
full instructions. Same clock kit with .80" 
displays. $22.75 

Digital Temperature Meter Kit 
Indoor and outdoor. Automatically 
switches back and forth. Beautiful. 50" 
LED readouts. Nothing like it available. 
Needs no additional parts for complete, 
full operation. Will measure -100° to 
+200 °F, air or liquid. Very accurate. 
Complete instructions. $39.95 

Clock Calendar Kit $29.95 
CT7015 direct dove chip displays date 

and time on .6" LEDS with AM -PM indi- 
cator. Alarm /doze feature includes buz- 

zer. Complete with all parts, power supply 
and instructions, less case. 

Stopwatch Kit $26.95 
Full six digit battery operated. 2 -5 volts. 
3.2768 MHz crystal accuracy. Times to 

59 minutes, 59 seconds, 99 1/100 sec. 

Times standard, split and Taylor. 7205 
chip, all components minus case. Full 

instructions. White or black plexiglass 
case. $5.00 

Home Alarm Kit $18.75 
Designed for use with electronic siren 
module. AC power, battery backup, entry/ 
exit delay. Instant alarm for night use. 

NO /NC circuits. Test and arm indicators. 
2 amp switching capability. All parts with 
complete instructions minus power sup- 
ply. Electronic siren module kit. $2.75 

1977 IC Update Master 
Manual Complete integrated circuit 
data selector from all manufacturers. 
1,234 page master reference guide to 
the latest IC's including microprocessors 
and consumer circuits. 17,000 cross 
references for easier sourcing of hard to 
get parts. Special pricing: $24.95, with 
tree update service thru 1977. Domestic 
postage $2.00. Foreign $6.00. 

New Cosmac Super "ELF" 
RCA CMOS expandable microcomputer 
with HEX keypad input and video output 
for graphics. Just turn power on and start 
loading your program using the resident 
monitor on ROM. Pushbutton selection 

of all four CPU modes. LED indicators of 

current CPU mode and four CPU states. 
Single step operation for program debug. 
Built in power supply, 256 Bytes of RAM, 

audio amplifier and speaker. Very detailed 

assembly manual with PC board and all 

parts. Complete Kit $106.95 
Custom Hardwood Cabinet with drilled 
front panel. 15.00 
Fully wired and tested in cabinet 139.95 
Also announcing the formation of an 1802 

software exchange club; write for details. 

Coslñac "ELF" Kit $89.50 
Original "ELF" plus PC board with moni- 
tor on PROM. Complete kit of parts in- 
cluding audio amplifier and speaker, 
power supply and very detailed assembly 
manual. Board only with parts list and 
schematic. $ 14.95 
Custom hardwood cabinet with drilled 
front panel. 15.00 
Fully wired and tested in cabinet 119.50 

30 MHz Frequency Counter Kit 
Same basic CMOS counter as above plus 
level controls and dual FET inputs. Pre - 

scalable to 200 MHz with PC board and 

full instructions $55.00 
Fully wired and tested. $75.00 
Power supply kit (incl. PC board) $8.50 

60 Hz Crystal Time Base 
Kit $4.75 Converts digital clocks 
from AC line frequency to crystal time 
base. Outstanding accuracy. Kit includes: 
PC board, MM5369, crystal, resistors, 
capacitors and trimmer. 

2.5 MHz Frequency Counter Kit 
As low as 10 Hz .6 -.50" digits expandable 
w /PC board, parts & full instruc. $40.00 
Fully wired and tested $60.00 
Power supply kit (incl. PC board) $8.50 

Auto Clock Kit $15.95 
DC clock with 4 -.50" displays. Uses 
National MA -1012 module with alarm 
option. Includes light dimmer, crystal 
timebase PC boards. Fully regulated, 
complete instructions. Add $3.95 for a 

beautiful dark gray case ready to install. 
This is the best value available anywhere! 

TERMS: 55.00 Injn. order U.S. Foods. Calif residents add 6% tax. FREE: Send for your copy of our 1977 
BankAmericard and Mas[x Charge accepted. 

GUEST CATALOG. Include 135' stamp. 
Shipping charges will be added. 
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Computer New Products 
(Continued from page 72) 

keyboards in many instances. Speechlab 
sells for $249 in kit form or $299 as- 
sembled and tested. The unit digitizes 
and extracts data from a speech wave- 
form and applies pattern- matching tech- 
niques to recognize the vocal input. In- 
cluded in the price is a complete hard- 
ware /software ssytem, a 275 -page lab 
manual, 95 -page hardware manual, hi -fi 
microphone, and three programs on pa- 
per tape. The lab manual, claimed to be 
the only introductory volume on speech 
recognition currently available, includes 
35 graded experiments with over 100 
tables and graphs. The system features 
64 bytes of storage per spoken word 
and a vocabulary of up to 64 words in 
memory. Other features: real time re- 
sponse, 95% correct recognition, auto- 
matic hardware self -test capability and 
advanced CMOS design for low power 
drain and reliability. Software includes 
SpeechBasic Basic programming lan- 
guage, assembly language speech recog- 
nition program, SpeechBasic plot, cor- 
relation, recognition, advanced recogni- 
tion and hardware self -test programs. 
Uses include computer input, games, re- 
search and vocal control. Separate power 
supply and connector can be used to 
couple the unit to computers other than 
S -100 bus computers for which it is basi- 
cally designed. Circle 48 on Reader Ser- 
vice Coupon. 

CB XCVR Checkout 
(Continued from page 68) 

Input Level for S9 Meter 
Indication 140 uV 

Transmitter Section Test: 

AM RF Output 3.8 watts 

SSB RF Output 11 watts P.E.P. 

Modulation to 85% yes 

Relative sensitivity for 
85% Modulation -24 dB 

Modulation Limited to 100% yes 

Editorial Remarks: A single conver- 
sion receiver with jacks for external 
and P.A. speakers. L.E.D. digital 
channel indicator. Also an S /RF'- 
output meter. The S -meter has a rela- 
tive S -unit scale calibration. 

TRAM /DIAMOND D12 

$169.95 (Tram /Diamond Corp.) 
General Description: A 40- channel 
AM transceiver for mobile, P.A. 
Power supply is 12 to 13.8 VDC with 
negative or positive ground. Overall 
dimensions are 2%2-in. H x 53%i-in. 
W. x 77hó -in. D. There are front panel 
controls for channel selection, vol- 
ume, squelch, microphone gain, and 
ANL "depth." Switches for CB /PA, 
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and local /distance sensitivity. Stand- 
ard accessories include a microphone, 
DC power cable, and quick -release 
mobile mounting bracket. 
Receiver Section Test: 

Input Sensitivity 0.8 uV 

Adjacent Channel Rejection 52 dB 

AGC Action 6 dB 

Input Level for S9 Meter 
Indication 32 JV 

Transmitter Section Test: 
AM RF Output 3.8 watts 
Modulation to 85% yes 

Relative sensitivity for 
85% Modulation.... -32 dB Maximum 

Modulation Limited to 100% yes 

Editorial Remarks: A double conver- 
sion receiver with jacks for external 
and P.A. speakers. ANL is user ad- 
justable from the front panel (basic- 
ally two limiting levels). Also an S/ 
RF- output meter. The S -meter has a 
5 dB per S -unit scale calibration. 

ULLEÏ ELECImcs P.O. BOX 19442G 
DALLAS, TEX. 75219 
(214)823 -3240 

IPS-01A P©w 
rp0 S1 Kit \lilslmj pj IIy I it /lYiLi li lS ü2 is 

Triple voltage output goes you what you need 
to run the latest TTL, CMOS or Micro circuits. 
Regulated and low ripple. Quality transformer 
and drilled & plated PC board. All necessary 

ponente provided. 
+6VDC @ 1 AMP 1 [1 ¡p 

/ -15VDC @150 ma II,LJ LDI`il5 
Order PS -01A Ll ZC ts!/JJJ 

OVERVOLTAGE 
KIT 
PROTECTOR 

Cheap insurance for expensive equipment. 
Protects your equipment from overvotage con - 
ditions. Circuit fires an SCR that clamps the 
output to ground when the trip point is reached. 
Adjustable from 3 to 30 VDC. For use on fused 
power supplies. Complete with PC board & all 
necessary components. No. power supply re. 
quired. 
ORDEROVP -1 6.95 

wpRBLE ALARM KiT 
A fun EASY kit to assemble that emits an ear 
piercing 10 watt dual tone scream. Resembles 
European siren sound. Great for alarms or toys. 
Operates from 5 -12VDC at up to 1 amp (using 
12VDC8 ohm speaker). Over five thousand 
have been sold. All parts including PC board, 
less speaker. ORDER WB -02 

2.50 

Audible Continuity 
Kit 

Hearing is believing! Test for opens or shorts 
without having to look at a meter. Keep one in 

the tool box. Runs off a 9 volt battery. Easy 
to assemble. Also tests transistors, diodes and 
LED's. Less case and speaker. 

1.95 
s.m. a above a,t wim y -" í) vx met.,d of t -,a. order ® ) Ps -ota 

14.95 
2N3904's UNMARKED NPN 

Plastic Transistors 
Guaranteed Good 121.00 

2N3906 
UNMARKED PNP TRANSISTORS 
Guaranteed Goal! 101.00 

2N6283 NPN Darlington Power 

Transistors. 20A @ 80V. 
Super high gain. House no. 1.00 each 

CDI KIT 
You probably know that a CDI is a CAI'AC- 

ITOR DISCHARGE IGNITION and that they 

will help you get better starts, better mileage 

and more time between tune -ups, but did you 

know you could buy one for 59.95? 

Don't ask how we can sell you all electronics 

necessary, drilled & plated PC board and corn- 

lete instructions for such a low p price. Kit 

is sold less the case and heatsink (size and type 

not critical), but for 59.95 and thousands of 

s tarts.... 

ORDER CDI 

The Doomsday 
Alarm Kit 

If you have trouble sleeping and you would like 

the rest of the neighborhood to share your mis- 
cry then this little kit will be for you! There 

is no way to accurately describe the unearthly 
howls, screams and tones that come out of this 

kit. Four separate tone oscillators are mixed, 

cancelled and stepped at a varying rate. 10 Watts y' 9 

of crazy sounds. A great fun kit or a practical P 

burglar alarm. Complete with PC board and all 

necessary components less speaker. For 6 -12 
VDC. Il ! ORDER DA -01 

<if>I)11 I)f.' 8.50 

MK -05 MINI MOBILE CLOCK 
Many of our cuatamers have requested a smell mobile clock for ,naash mounting. Now we can 
deer the plpmau m e small m ile clock rw ca! Teka a look at Ma.e.w .o. 
antl p ei Take a look at tM1e epees. si . aM p wits any oth.r clock kit 

e 

s 

mriw 
. We webow .Dnovro.° ned 

rs 

p ad C bod ad al cm 
ryCOm 

512.95 
- 

e O .ri, s,ysul nmebss. 
Two.° & eerier none a voltage 
protection 5, 
M 
áo 

is ...LED 
'v tee` asr:'4 - Ravi, canb to soma Ravi,. 

k t keep rim. ` Features pr.s.ttable N Ar. 
la,m 

çen b. oc 7 a elan.ea ' 
PC board' Clack 2.6" a T' 
Readout board 2 3 /8- a Ts" 

BULLET 
HAS: 

Quick Service 
M Products 
Moo ney Back 
Guarantee on all items 
Low cost repair ser- 
vice on all our kits. 
Warranty on parts 

O 
TRY US - YOU WILL 
LIKE THE WAY WE 

DO BUSINESS! 

O 
We pay shipping un -' 
less noted otherwise. 

CAUTION: PC pads are small and require tipped low wattage 
iron & small diameter solder. Do not attempt 

small 
stkit unless you can 

solder in small places! 

23KHZ ('LTR:ASONI( 
TRANSI)t (ERs ` 

Build motion detectors, I 
/ echo rangers and much 

60HZ Timebase Kit 
Fa d,eiul clerks. Allows mabo. 247= uperapon. ,2 
ow lorma O1W curacy guaram..d 9 -15V smell, low .p,. 

.m. Pooplae with all necessary corm a ev board. 
ORDER TB-03/60 5.25 

- 555 Timer Chips 
The most versatile timer chip 
available! Hundreds of uses. 

DIG 1'HSI 

500 
WITH SPECS 

Limited Quantity! 

- 565 
PHASE LOCKED LOOPS 

Special. 
While they last! 

A 500 
14 PIN DIP 

Limited Quantity! 

p 
Tiny Ekctrolytics 
are smaller than a Y. watt 
resistor. Tantalum for low leak 
ag 

Valuer .1 @35V; .47 @ 35V 
and 2.2 @ 35V 

Mix or Match any Value! 

10/1.60 

suggestion 
rs 

for experiments 
included. Sold in matched 
pairs. 

(:R /.'.4T Rf'Y' 2/4.50 

5011 Z Timebase Kit 
Some clock chips require 50HZ for 24 hour 
format operation same as the 60HZ timebase 
kit. ORDER TB -03/50 

5.25 
MM5375AB 
CLOCK CHIPS 

24 PI' \DI, 2.95 

Lots ,A1oreí 
In our FREE catalog. Send postcard or letter 
requesting your copy now! Sorry...no Reader 
Sery ice is available. 

ORDERING INFORMATION: 
5.ray Ñ Non COD's No min mum order 

zr 
CALL 'N ySt ORDER FROM 

s.na check m.o. n oM.n .ad 10 ,0 %distounten MEP. OAM to 6PM CST 
' phone p, m " ordr. Ú a. Fund. onlyyl 

mall ORDERS and cM1arge it an your VISA Or 
Mr.._ &Muu" 

Tee 
Res..tld 5 %Sala of SRO. antl over M1214)823.3240 E 
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Pro Timer 
(Continued from page 36) 

4 projects, you'll find as you progress to 
more complex projects that making up 
a printed circuit board saves construc- 
tion time and improves the project by 

4 
making it neater and much more re- 
liable (rigid mechanically) than other 
construction methods. However, you 
may, like many other beginners be 
hesitant about making such a board the 
first time. If so, making a fairly simple 
printed circuit board such as the one 
shown for this project is a god idea. 
Although not necessary for this project, 
it is . good practice and training for 
much more complex projects, where 
use of a printed circuit components 
board is virtually mandatory. 

You can get a good kit for making 
printed circuit components boards from 
your local Radio Shack store for $6.95. 
It's the Archer Printed Circuit kit num- 
ber 276 -1576. 

What Determines the Time Interval. 
If math bothers you, you might be 

T - B X Rt X C7 

Vbe(Q1) 
V+ 

scared off by being thrown a formula 
like this: 
However, if you take it slow, you'll find 
that there's nothing here any high 
school student who knows simple multi- 
plication and division can't understand. 
Slowly now, here we go. 

T is the Time, the interval we're 
setting up. 

B is a constant -a fixed value which 
is determined by the size of R8 (R7, 
too, which is a small, limiting resistor). 

Rt is the net resistance selected by 
the positions of the two switches. 

C7 is the capacitor which charges up. 
Vbe (Q1) is the voltage across the 

base and emitter of transistor Q1. 
And V+ is the supply voltage, 15 

volts in this case. 
Finally, a is the ratio of R13 to the 

sum of R13 and R14. 

Put another way, the Time is equal 
to the Capacitance times Resistance (the 
familiar formula for time constants, re- 
member?), multipled by B, which de- 
pends on the size of R8, -all this divided 
by whatever R13 /(R13 + R14) comes 
to, minus the ratio of Q1's base -to -emit- 
ter voltage (0.8V) divided by the supply 
voltage (15 VDC). 

From this you can see that increasing 
either the size of the resistances selected 
by the switches, or increasing the size 
of charging capacitor C7 will make the 
timed interval, T, longer. Decreasing 
either the resistances or the size of C7 
will naturally shorten the interval. 
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Now, in this particular instance, we 
leave capacitor C7 fixed and change the 
timed interval T by changing the net 
resistance Rt. The B term which pre- 
cedes Rt in the above equation is 
simply a scale factor which we choose 
by adjustment of R8 (during calibra- 
tion of the timer). Once the appropriate 
B factor has been found, we leave R8 
alone, and B is thereafter a constant 
factor in our equation. The only in- 
tended variable is Rt. 

Let's assume we've constructed the 
timer circuit using randomly selected, 
off -the -shelf components. Could we ex- 
pect our prototype to behave precisely 
as predicted mathematically? The an- 
swer is NO because our equation is a 

simplification, and therefore incomplete. 
For one thing, it does not tell us that 
components like resistors and capaci- 
tors never have fixed, perfectly precise 
values. For instance, a 1000 -ohm, 10 %- 
tolerance resistor could have a resis- 
tance anywhere from 900 to 1100 
ohms. and C7's capacity is a nominal 
3300 mfd., +100% or -20 %, which 
means that the capacitance of a ran- 
domly selected unit could be anything 
from 2600 mfd. to 6600 mid. It is for 
this reason, non -ideal components, that 
the calibration, term B, is incorporated 
into the timing equation. By adjusting 
R8 we change the B term's magnitude, 
and thus compensate for our inability 
to find components with precise values. 

O.K., so we have a fudge- factor built - 
in, and the B factor minimizes the ill 
effects that component variations pro- 
duce. 

Additional Use. Once you've built 
Pro -timer you'll surely think of other 
uses for it outside the darkroom or 
the process laboratory. One good use 
is in timing TV games. Set the Pro - 
timer for a certain number of minutes, 
and see who can get the most points 
in that time interval. 

BEST IN NEW ELECTRONICS BOOKS! 
0 The" Compulator' "Book -Build Super Calculators ' Inicompter 

Hardware With Calculator Chips 322 p.. 227 i1. 57.95 
°Microprocessor Prog. For Comp Hobbyists. 378 p., 211 il. $8.95 
O The ABC Book Of Hi -Fi Audio Projects. 182 p.. 131 fl. $4.95 
°Home- Brew NEVI* Antenna Handbook. 210 p., 143íI. 55.95 
OCBer's Handy Manual Of SSB. 80 p.. 42 il. $2.25 
°Modern Digital Communications. 308 p. 122 il. 56.95 
OCBer's Handybook of Simple Hobby Projecto.198 p..114 il. $3.95 
03rd Clan FCC Study Guide. 308 p.. 88 il. 
OBulld -It Book Of Optoelectronic Projects. 238 p.1 75 il. $5.95 
O Modem Crystal Radios. 64 p.97 f 1. $2.50 
011lustrated Diet. of Brdcsl -CATV- Telecom. 420 p.. 104 I. $8.95 
°Ham Radio Incentive Licensing Guide. 154 p. 70 il. $4.95 
°Tower's Intern Transistor Selector -2nd Ed. 200 p. 179 il. 56.95 
°How To Use AF 8 RF Signal Generators. 238 p. 162 il. $5.95 
OPholo Guide To AM'FM Stereo Repair. 288 p., 261 il. 56.95 
088 Practical Op Amp Circuits You Can Build. 110 p..114 il. $4.95 
OFisfn' Up Your Van On A Budget. 232 p.. 141 it. $4.95 
°Complete Broadcast Antenna Handbook. 420 p., 308 il. 517.95 
°Color TV Case Histories Illus. Vol. 2. 352 p.. 243 il. 57.95 
O7V Lighting Handbook. 228 p.. 230 il. $12.95 
°Complete Hdbk of Lockstocksmlthing. 392 p.. 318 il. 56.95 
O The Complete Handbook of Slow -Scan TV. 304 p., .69 il. $9.95 
°How To Build MetalTreasure Locators. 112 y 51 il. 53.95 
°Build -lt Book of Digital Electr. Timepieces. 294 p., 209 il. 56.95 
°Programming Microprocessors. 280 p., 105 il. 56.95 
°Display Electronics. 252 p.. 195 il. $5.95 
°Flying Model AirplanesMelicopters By RC. 192 p.. 147 II. 51.95 
O Complete Hdbk of Videocassette Recdrs. 266 p.. 160 il. $5.95 
OMicrophonesRow They Work,Mow To Use. 221 p.. 85 il. 55.95 
°Complete Hdbk of Elect.Mouse Wiring. 176 p.. 197 il. $6.95 
°Practical Solid -State DC Power Supplies. 196 p., 151 il. $6.95 
°Broadcast Engineering/Maintenance Hdbk. 532 p.. 235 il. $19.95 
OCB Radio Operator's Guide -2nd Edition. 256 p.. 139 il. $5.95 
°Build Your Own Working Robot. 238 p., 83 $5.95 
°Master TransistoriC Substitution Handbook. 518 p. 57.95 
°Master Hdbk of 1001 Prod. Electr. Cirs. 602 p.. 1250 il. $9.95 
°Transistor Ignition Systems. 252 p., 169 il. $5.95 
°Prof. Elect. Electr. Eng. Lic. Study Guide. 448 p., 318 fl. 57.95 ° Color TV Trouble Factbk- Probs,Sols -3rd Ed. 612 p. 55.95 
°Talk -Back TV: Two -Way Cable Television. 238 p.. 61 il. 55.95 
°Understandin Nsing Modern Sig. Gens. 291 p., 120 II. 56.95 
°Handbook of Multichannel Recording. 322 p.. 196 il. 57.95 
°Math Unraveled- Commonsense Approach. 280 p.. 91 il. 56.95 
°CET License Handbook -2nd Edition. 418 p., 169 $8.95 
°Fun With Electronics. 140 p.. 50 il. $3.95 
°Practical CB Radio Troubleshooliny!Repair. 238 p.. 108 il. 55.95 
OFire,heft Security Systems -2nd Edition. 192 p.. 108 il. 55.95 
°Auto Electronics Simplified. 256 p.. 202 il. $5.95 
°Electronic Music Circuit Guidebook. 221 p.. 180 il. $6.95 
°Linear IC Applications Handbook. 280 p., 183 il. $6.95 
OPllutiNavigation With Pocket Calculator. 406 p.. 338 il. $8.95 
°Commercial FCC License Handbook. 414 p., 150 il. $6.95 
°UnderstandNsing Modern Electr. Srvc. Test Epp. 252 y. $5.95 
Amateur Radio Study Guides: ° Novice 55.95 0 General 
57.95 0 Advanced $5.95 O Extra $5.95 0 Incentive 54.95 
°Master Hdbk of Digital Logic Applications. 392 p., 287 il. $7.95 
0106 Easy Electr. Projsi8eyond Transistors. 221 p.. 127 il. $5.95 
°Master Tube Substitution Handbook. 548 p.. 322 il. 54.95 
°Servicing Medical!Bfoelectronic Equipment. 350 p.. 165 il.$8.95 
°Model Railroad Electronics. 308 p.. 218 il. 15.95 
OMferoprocessorMicroprograming Hdbk. 291 p., 176 il. 56.95 
00ploelectronics Guidebk -With Projects. 196 p.. 115 il. 55.95 
OThe Complete FM 2 -Way Radio Handbook. 291 p., 111 fl. 56.95 
O How To Be A Ham -Intl Latest FCC Rules. 192 p.. 25 il. $3.95 
°Homeowner's Gde. to Solar Heafing-Looling. 196 p..11311.51.95 
°Repair Small Gasoline Engines -2nd Ed. 392 p., 251 il. $6.95 
°Homeowner's Guide to Saving Energy. 288 p.. 169 fl. $5.95 
°How to Repair Nome Kitchen Appliances. 291 p., 192 il. 55.95 
OSourcebook of Electronic Organ Circuits. 168 p.. 101 fl. $4.95 
°Introduction to Medical Electronics. 320 p., 126 il. $7.95 
OAdvcd Applications for Pocket Calculators. 304 p., 275 il. $5.95 
OCemral Heating 6 Air Cond. Repair Guide. 320 p., 285 H. $6.95 
O MOSFET Circuits Guidebook 100 Tested Prot. 196 p.,101 11.54.95 
°Microelectronics. 266 p. 228 il. $5.95 
°Build -lt Book of Mini Test!Measmnt. Instrs. 238 p., 151 il. 51.95 
0111 Digital 8 Linear IC Projects. 210 p., 275 il. 55.95 
°Digital Logic Electronics Handbook. 308 p., 226 il. $6.95 
°Electronic Music Production. 156 p.. 79 il. 53.95 
°Modern Electronics Math. 686 p.. 122 il. $9.95 
OHOw to Repair Home Laundry Appliances. 280 p.. 137 il. 55.95 
°Troubleshooting With the Dual -Trace Scope. 224p.. 252.ií.55.95 
°Integrated Circuits Guidebook. 196 p., 119 il. 55.95 
02nd Class FCC Encyclopedia. 602 p.. 145 il. $7.95 
°Computer Programming Handbook. 518 p.. 114 il. 58.95 
°Electronic Conversions. Symbols 8 Formulas.224 p..46 il. $9.95 
One Complete Auto Electric Handbook. 210 p., 139 fl. 55.95 
ON Schematics: Read Between the Lines. 252 p.. 188 il. 55.95 
°Effective Troubleshooting With EVM Scope. 238 p., 185 il. 55.95 
ORE 8 Digital Test Equipment You Can Build. 252 p.. 217 II. $5.95 
O Prat. Circuit Design for the Experimenter. 196 p., 119 il. $4.95 
°Amateur FM Conversion 8 Construction Projects $5.95 
°Modern Communications Switching Sys. 276 p.. 171 il. $17.95 
°Complete Shortwave Listener's Handbook. 288 p.. 101 il. $6.95 
°Transistor Theory for Techniciansingineers. 224 p.,116 il. $5.95 
°Servicing Cassettetartridge Tape Players. 294 p., 196 il. 56.95 
°Radio Astronomy for the Amateur. 252 p., 88 il. $5.95 
°Modern Guide to Digital Logic. 294 p., 222 il. $6.95 
°Modern Applications of Linear IC's. 276 p., 301 il. $9.95 
°Auto Stereo Service 8 Installation. 252 p.. 245 il. $5.95 
°Electr. UnraveledCommonsense Approach. 228 p., 96 il. 55.95 
°Pictorial Guide to CB Radio: Instaltllepair. 256 p.. 301 il. 55.95 
OOuestions 6 Answers About Tape Recording. 264p.,102 i1. $5.95 
°Troubleshoot Repair Electronic Test Equip. 252 p.. 143 il. $6.95 
°Electronics For Shutterbugs. 204 p.. 109 il. 55.95 
°The Electronic Musical Instrument Manual. 210 p., 385 il. $6.95 
°Impedance. 196 p.. 90 il. $5.95 
°Switching Regulators 6 Power Supplies. 252 p.. 128 il. 56.95 
021 Simple Transistor Radios You Can Bid, 110 p., 122 il. 53.95 
OOP AMP Circuit Design 8 Applications. 280 p.. 239 il. 66.95 
OBasic Digital Electronics. 210 p.. 117 il. 51.95 
°How to Test Almost Everything Electronic. 160 p.. 114 il. $3.95 
°Servicing CassetteCarlridpe Tape Players. 294 p.. 196 il. 56.95 
OCB Schematic Suing. Manuals, each 200 p , 7" s 10" $5.95 
OVoa. 1 Kris Browning, Hy -Bain, PenneY's, Vol. 2 Teaberry, 
Unimetrics, Pearce -Simpson, Siltronis, Vol. 3 E. F. Johnson. 
SBEtinear Sonar. Royce. Vol. ° 4 Pace. Fannon- Courier (Cobra). 
O Vol. 5 Radio Shack (Realistic), Surveyor, Beltek, Vol. 6 Xtal. 
Tram.Diamond, Sher. Vol. 7 Lafayette, J.LL. Fanon 

SEND NO MONEY! We'll invoice you on 10 -DAY FREE TRIAL. Clip 
entire ad to order. 100°. guaranteed or your money refunded. 

TAB BOOKS DEPT 6E -117 
BLUE RIDGE SUMMIT, PA. 17214 
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Cramped for 
Antenna 

space? 

The answer to your problem is here!!! 
The McKAY DYMEK DA 100. 
The DA 100 is a compact, wide dynamic 
range, broadband, untuned, omnidirec- 
tional receiving antenna covering the 
frequency range of 50 kHz to 30 MHz. 
The exterior module, a small weather -proof 
box with a 56 inch (142 cm) whip delivers 
the signal to the power supply unit through 
a supplied 50' coaxial cable. 
The power supply locates near your 
general coverage receiver and attaches 
with a supplied patch cord. 
The DA 100 antenna is small, but will equal 
or outperform a 100' long wire antenna, 
and is priced within reach of everyone! 
Order factory direct. Call toll free today! 
Money -back guarantee. Rent /own plan 
available. Complete specs and details on 
request. 
Nationwide 800(854-7769 =tom co 
California 800/472 -1783 

McKay Dymek Company 
r675 N Park Ave., P.O. Box 2100 

Pomona, Calif. 91766 
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Engineered by Heath Co. and Manufactured for use 
by RCA Institutes 

Ideal and inexpensive for Professional Service 
Technicians, Students, and Experimenters 

A five -inch scope, designed for the needs of service technicians -a stable instrument operated at a high degree of dependabil- 
ity -a trouble -free performer. Formerly RCA Inst. Model 825. 

Easy to assemble. Two modern printed circuit boards to reduce 
point -to-point wiring. Combined simple instructions and operat- 
ing manual included. 

Frequency response from 3 Hz to 5 MHz, +1.5 dB. The 
response at 3.58 MHz color TV carrier is -2.2 dB. Special 
features include two preset adjustments to facilitate instantane- 
ous oscillator lock -in for TV vertical and horizontal sweep 
circuits. Test communication equipment (including CB's), 
Hi -Fi's. Radios and TV's. Order your scope. 

Was $118.95 - Now only $69.95 
New Jersey Residents add 5% sales tax 

Inquire about other products. 

Eli Products Dept 2672 -117 Technical Home 
Study Schools Little Falls, N.J. 07424 

Enclosed is my check for $69.95 Send me 
Oscilloscope Kit, postpaid. 

Name 
(Please print) 

Address 

City State 
Visa/BankAmericard 
American Express 

Zip 
Mastercharge 
Carte Blanche 

Card Number 

Inter -bank # Expiration 
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TI -58 Calculator 
(Continued from page 38) 

covering such diverse specialties as avia- 
tion, marine navigation, real estate and 
investment. 

Big Brother. The TI 58 is available 
in an even more elaborate version, the 
TI 59. The TI 59 has exactly twice the 
step /memory capability of the 58; it 
allows up to 960 program steps or 100 
memories. To give you an idea of just 
how sophisticated this is, the TI 59 has 
715 kilobytes of ROM, 1 kilobyte of 
RAM and a 70 usec. instruction time. 

The TI 59 also offers a non -volatile 
memory, magentic cards. The cards can 
be recorded on right from the keyboard 
after being fed into a slot on the side of 
the TI 59. Once recorded, a program 
can never be lost to you (unless you 
misplace the mag- card!). All you have 
to do is to plug the card back into the 
calculator and run the program. 

Minding The P's and Q's. If all this 
weren't enough TI has carried their 
computer concept a step further and 
provided for direct printout so you can 
get a listing of a program, or a run. 
The TI -58 (and the TI -59) can be at- 
tached to a model PC -100A alphanu- 
meric printer /plotter. No we haven't 
made a mistake, we mean alphanu- 
meric. Though the basic calculator is 
only numeric, when attached to the 
PC -100A (not the PC -100) you can 
obtain a letter print by keying cor- 
responding numerals on the calculator. 
This permits you to identify programs 
and steps in English, rather than a sym- 
bol code. The PC -100A also can plot 
results from a calculator program in- 
stead of simply printing a list of values. 
If this still doesn't make you think of 
these calculators as computers, consider 
that with the PC -100A user -prompting 
can be entered into the program. The 
printer can thus announce when it is 
time to enter a variable during a pro- 
gram's run; this allows untrained peo- 
ple to use a previously prompt -prepared 
program. 

Add all these features together -they 
total computer. The printer attachment 
might be somewhat expensive, for many 
pockets, but even without it you get 
essentially all the computer features 
even in just the TI -58. 

Both the TI -58 and TI -59 come com- 
plete with NiCad batteries, a charger, 
a Master Library module with 89 -page 
contents guide, the calculator instruc- 
tion manual which is a complete course 
in programming and a belt -loop soft - 
case. The 59 also comes with mag 
cards. Price for the TI -58 is $124.95, 
and $299.95 for the TI -59. 

For additional information circle No. 
47 on the reader's service coupon. 

NOWIFOR Mc G E E'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 

HIGHLY 
PROFITABLE ONE -MAN 

ELECTRONIC FACTORY 
Investment unnecessary, knowledge not required, 
sales handled by professionals. Postcard brings 
facts about this unusual opportunity. Write today! 
Berta- AA ,Box 248, Walnut Creek, CA 94597. 

MICRO MINI MIKE 
WIRELESS MICROPHONE 

World's smallest; solid state, self -contain 
ed. Picks up and transmits most sounds IN 
without wires up to 300 ft. through FM Ra- N 
dio. Use as mike, ampi., alarm & alert sys., 
hot line, baby sitter, etc. Money back guar. 
BM, MIC cds, COD ok. $19.95 plus $1.00 ME 

post. & hdlg. Calif. res. add tax. Mail orders 
SIZE only. Qty. Disc. Avail. AMC SALES, INC. E 
w^ x w° 41/2" Depte_rs, Box 929 Downey, Calif. 90241 17 

Build the 
REAL THING 

-Yourself! 
Whether your thing is nautical, a 
Pow'r Pup or a Suburban Tractor, 
the CRAFT PRINT DO -IT -YOUR- 
SELF Division of Davis Publica- 
tions has it for you. Order your 
new Craft Print Catalog today and 
go a- crafting! 

If you can't afford it -make it yourself. 

Get Top Mileage 
from your own 

craft skills. 

r 

GREAT 
EASY -TO -BUILD 

PLANS 

ONLY $1.00 

- -- --MAIL TODAY - - - --- 

L 

BOAT BUILDER, Craft Print Division 
Davis Publications, Inc., Dept. E 4D7 
229 Park Avenue S., New York, N.Y. 10003 

Please send me copy(ies) of the 
Craft Print Catalog for only $1.00 each...COM- 
PLETELY REFUNDED WITH FIRST ORDER. 

NAMF 

ADDRESS 

CITY STATE 71P 
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Computer Readout 
(Continued from page 80) 

a Memory. The latter contains the 
frequency information for a selected set 
of words that the classifier is attempting 
to detect. Clearly the Analyzer, Classi- 
fier, and Memory must all be designed 
to function together since one depends 
on the other. Some classifiers have a 
training algorithm built into them that 
allows the user to repeat the word 
several times in order to home in on 
the right decision. The user, in this 
case, has a set of buttons to press to 
tell the computer the word he is trying 
to get across. So he presses the button 
for "stop baggage," for example, and 
then repeats the phrase "stop baggage" 
ten times so the Classifier is able to 

411111111111111 
11/11111111 

PROFESSIONAL AIDS DESK TOP INSTANT DATA SYSTEM 

SHELF FILES 
KEEP MAGAZINES, 

CATALOGS, MANUALS, 

JOURNALS, DIRECTORIES 

AND REPORTS NEAT, 

ORGANIZED 

FIND THOUSANDS 

OF FACTS AT 

COMPUTER SPEED 

1 

i. 

r 

Eliminate the clutter 
of loose magazines, 
catalogs, etc. Find 
what you want, 
when you want it 
by utilizing these 
handy shelf or 
desk top files. 
Available in 6 sizes 
from Reader's Digest 
to newspaper size. 
Constructed of 
heavy duty 
fibreboard. 
Attractive ORMAMII' TOUR OM 
front panel. Adehesive 
identification labels 
included. 
Popular letter size: 111/20x3,4 
10 for 515.89 

Other sizes available 
25 for $28.97 

MOM ON SHELVES 

Request Catalog 

PROFESSIONAL AIDS CO. 
1 S. WACKER DR., DEPT. LT9 
CHICAGO, ILL. 60606 

NO 
FILING OR 
REFILING I COMPACT. 
EVER! EASY -TO -DO 

The modern rapid way to locate count- 
less facts at your desk without thumb- 
ing thru files. Specially coded cards 
are used to record any information you 
want close at hand - technical data, 
formulas, abstracts, case hist., bibli- 
ographies. Obtain just what you need 
in seconds -any group separates auto- 
matically simply by inserting a rod. No 

slow inefficient cross filing ... no me- 
chanical parts .. . no special training ... minimum set up time. 

30 DAY MONEY BACK GUARANTEE 

ONLY 
Basic 
package Q $ 800 POSTPAID 

(200 cards, 
hand notcher, 
sorting rods. 
instructions). 
Additional cards: 
1000 for $57.00 
postpaid. Sample Card Available 
Information Retrieval System, Div. of 

PROFESSIONAL AIDS CO. 
1 S. WACKER DR., DEPT. LT10 
CHICAGO, ILL. 60606 

FREE 
LITERATURE 

ON REQUEST 

CIRCLE 36 CIRCLE 42 
READER SERVICE COUPON 

AND WORLD'S MOST PRACTICAL SOLDER MANOLINO TOOLS 

SOLDERING + 
_ 

DESOLDERING + / RESOLDERING = 

SOLDERH w EIEMENTARY TO ELITE 

The Datac 1000T with its instruction manual. As you see, the 
manual is a well -printed book with a complete set of directions 
for use, as well as suggestions dealing with the possible applica- 
tions of the computer. The Datac is a basic computer board built 
around the MOS Technology 6502 microprocessor, and while it 
does not have a full -fledged keyboard or CRT readout, it is 
nevertheless a very flexible tool with considerable capability for 
expansion built in. For more information circle No. 70 on the 
Reader Service Coupon. 

make a proper decision for that particu- 
lar user's voice. 

The future in this voice -controlled 
computer dreamland may bring us re- 
placements for dictation services (just 
talk in the manuscript, the computer 
will do the typing job), voice -controlled 
security systems, or a television set that 
turns to the channel you whisper. 
Microprocessors can serve this dream- 
land as they become faster and more 
powerful. Tune in next time for more 
micro -mania and keep the ideas com- 
ing. And don't forget the Personal Com- 
puting Expo at the New York Coliseum, 
October 28 -30. Write Bruno and As- 
sociates, 78 East 56th Street, New York, 
N.Y. 10022, for details, or call 212- 
753 -4920. 

LONG 

MED 
SHORT 

ADJUSTABLE 
VACUUM STROKE 

US74O 

ESPECIALLY 
DESIGNED 

FOR J 

V K IN E HRL\L. 
sOLAPUtr 

DESOLDERING TOOL 

Compact tool for convenient tool 
box storage. Precision molded 
plastic barrel and low -mass 
plunger creates rapid vacuum 
impulse with negligible recoil. 
Three position plunger adjusts 
loading span to fit large or small 
hands. Ample vacuum for most 
circuit board desoldering require- 
ments. 

your local (DISTRIBUTOR /invitedeS 
Covered by U.S.and Foreign Patents and Pending Applications 

ILO - EDSYFar® 144 PAGE TRAINING MANUAL 

o,ER loon .=r..NN.r. L.l,r,,. NEW/ :.NNsniNiones local p+rl+w-:ux. L..(En)va-sm 
c.EIE EDSYNES V. TELLS WHIGS rEIUSTRATIONS 
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Classified 

MARKET 
ELEMENTARY ELECTRONICS -is published Bi- monthly. The rate per word for CLASSIFIED ADVERTISEMENTS is $1.30 

payable in advance- minimum ad $15.00. Capitalized words 40¢ per word additional. 

ADDITIONAL INCOME 

$300 weekly! Mailing circulars. Free samples. 
Grahams, DPBX 99371, Tacoma, WA 98499. 

YOU can make $$$ stuffing envelopes. Free details. 
Mallco, 18 Green St., Morristown, NJ 07960. 

$3 hourly stuffing envelopes. Easy work. Free de- 
tails. Kramer, 3426 W. Clarke #4, Milwaukee, WI 
53210. HOW TO RECRUIT Commission Salespeople! Free 

details! Success Publications, 35 Interlachen Place. 
Excelsior, MN 55331. 

BUSINESS OPPORTUNITIES- Conf'd 

OWN Your Own Business! Correspondence Club. 
Magazine, Information, Details 250. Destiny, Box 
5637 -BC, Reno, Nevada 89503. 

$500.00 PROFIT Stuffing 1,000 envelopes. Details 
$1.00 (Rrefundable). Elamco, Waldo, BE 13337 Dll 
AR 71770. 

HOMEWORKERS! Stuff envelopes, make big money. 
Free details. Kay's, Box 10312, Atlanta, GA 30319. 

NEW, easy, homework plan. Stuff circulars. Big 
S$$. Write: Universal, Box 966, Culver City, CA 
90230. 

SENSATIONAL NEW Moneymaking Opportunity. 
Free Details. Group, Box 309, Brooklyn, New York 
11230. 

AEROSOL FIRE EXTINGUISHER, 12, 16, 20, 25 
Ounce. Sample each size $15.00 Postpaid. BERNZO- 
MATIC Sixty Second Hat tire fixer. Sample and 
details $5.00. Postpaid. WARREN, 6922 Congress, 
Detroit 48207. 

MAIL CIRCULARS. YOU KEEP $10 from Every 
$10 sale. Details: "C.H. ", Rt. 3, Box 400-B, Salem, 
WI 53168. 

$250 PER THOUSAND STUFFING envelopes. Free 
supplies. Rush stamped addressed envelope. K. A. 
Venus, Rt. 2, Box 3317, Copperas Cove, TX 76522. 

AMAZING! $$$ possible mailing letters. Details 
free. Dandy, 878 Glevenger, Ontario, NY 14519. 

FREE details stuffing envelopes for $$$. Write: 
Sandee, Box 1656, Klamath Falls, OR 97601. 

AUTHORS SERVICE 

PUBLISH YOUR BOOK! Join our successful au- 
thors in a complete, reliable, publishing program: 
publicity, advertising, promotion, beautiful books. 
All subjects invited. Send for fact -filled booklet and 
free manuscript report. Carlton Press, Dept. LOG, 84 
Fifth Avenue, New York 10011. 

BATTERIES & GENERATORS 

REPAIR Alternators! Generators! Batteries! Mo- 
tors! Modelec, Box 7266, Kansas City, MO 64113. 

BIG MAIL 

RECEIVE mail galore! National listing $1.00. 
Sullins. Box 1313 -EE, Brunswick, GA 31520. 

RECEIVE MONEYMAKING OPPORTUNITIES. 
Your name placed with 2,000+ importers, wholesalers, 
manufacturers, etc. Year listing -$1'00 (SAVE $160.00 
Postage!) Advertising Agency, Box 123 -YEA, We- 
nonah, NJ 08090. 

BOOKS & PERIODICALS 

FREE magazine featuring 450 books, natural health, 
gardening, occult, other interesting subjects. Pro- 
voker Press, St. Catharines 579, Ontario MR 709. 

AMAZING new religious book. "Seven steps to the 
Perfect 'Will' of God." Relating the need of salva- 
tion, sanctification and Holy Ghost Baptism. Send 
$3.00 to Rev. David Jacobs, Post Office Box 2031. 
Waycross, GA 31501. 

BOOKS, BOOKS, save. Free Catalog. Roberts Book 
World, Dept. R., P.O. Box 411, Tarrytown, NY 
10591. 

BUSINESS OPPORTUNITIES 

MAKE Magnetic Signs. Big Profits. Details. 
Universal, Lenora, KS 67645. 

HOMEWORK! BIG MONEY addressing, mailing 
envelopes. Exciting offer 100. Linco Services, 3636 
Peterson, Chicago, 60659. 

BECOME our Mail Order Distributor with $150 investment. Free brochure. Audit Controls, Box D -35, 
Emerson, NJ 07630. 

BORROW ANY AMOUNT. Enjoy A -1 credit. Keep 
money in bank, get 80% more. Send Stamp. Vernon. 
Box 75010 -HH, Oklahoma City 73107. 

$30.00 HUNDRED Stuffing Our Circulars Into 
Stamped Addi eased Envelopes. Immed.ate Earnings. 
Beginners Kit $2.00 COLOSSI, 1433 -61 Street, DC -10, 
Brooklyn, -NY 11219. 

1000% PROFIT Bronzing Baby Shoes. Free Litera- 
ture. NBC -DO, Gower, MO 64454. 

GUARANTEED $178.00 WEEKLY. Work one hour 
daily. Free Brochure. FAS, Box 13703, San Antonio, 
TX 78213. 

$3,000.00 MONTHLY. Immediate income. Stuff 
envelopes at home. Information, send self -addressed 
stamped envelope. Cottage, Box 730 -DFK, Baldwin 
Park, CA 91706. 

$350 weekly mailing letters. Free details, Bronx - 
ville House, Box 311 D, Bronxville, NY 10708. 

NEED MAN TO ASSEMBLE ELECTRONIC DE- 
VICE. Five figure income. Serious inquiries only. 
$2.00 redeemable. Unique Sales, Box 534, Nitro W. 
Va. 25143. 

$S$ FOR YOU. Gigantic distributors catalog over 
1500 items. Lowest prices. ".2.00 (refundable) Mail 
Order Discounts, 1217 West William David Pkwy., 
Metairie, LA 70055. 

FREE REPORT: Big Money in Mail. Transworid- 
5K, Box 6226, Toledo, OH 43614. 

MAILORDERS . $2,000+ Monthly selling in- 
formation by mall. Free proof! Associates, Box 123 -L, 
Wenonah, NJ 08090. 

"999 SUCCESSFUL LITTLE KNOWN BUSI- 
NESSES" information write, Gentry Distributors, 
Dept. DP Box 511, Pascagoula, MS 39567. 

CABLE /FM Broadcast station. No investment. Op- 
erate from home, church, school. Excellent income. 
Free Details. CAFM, Box 5516 -OK, Walnut Creek. 
CA 94596. 

AMAZING Home Enterprise Opportunity guaran- 
teed. Details 350. Ivanna, 5052 North Ashland, Chi- Box 396, Griffith, IN 48319. 
cago, 60640. 

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. 

SAVE money! Buy low cost quality Christmas Glft 
Items (5) catalogs $3.00. Winchester Enterprises Inc., 
2807 SS Hargrave Street, Phila., PA 19136. 

CB RADIO 

QSL's- Completely Different! Samples: $1.00 (Re- 
fundable) MAC'S SHACK; Box #1171 -P; Garland, 
Texas 75040. 

DETECTIVES 

POLICE SECURITY INVESTIGATIVE schematics 
and equipment listings. Quimtronix, Box 548 -DV, 
Seattle. WA 98111. 

INVESTIGATORS' MANUALS: Electronic surveil- 
lance, lock picking, etc. Write: Mentor, Dept. 5, 
1,5-53 No. Blvd., Flushing, NY 11354. 

DO IT YOURSELF 

BUILD your own modular 50-100 watt electric 
guitar amp. for less than $75.00. Send $3.50 check 
or money order to: Richard K. Sales, 17146 E. 
Doublegrove, Valinda, CA 91744. 

BUILD your own power mike amplifier. Plans and 
all basic electronic components $5.00. Tom Legault, 
61 Whittier Ave., Pittsfield, MA 01201. 

EDUCATION i INSTRUCTION 

USED Courses! Books! Lists 250 SMITH'S, 124 
Marlborough, Salem, MA 01970. 

UNIVERSITY DEGREES BY MAIL! Bachelors. 
Masters. Ph.D.s. Free revealing details 
Counseling, Box 1425- LE -11, Tustin, CA 92689. 

FASTEST PIANO COURSE IN HISTORY. Uses patented system! Free information: Box 751 -DP, La 
Canada, CA 91011. 

USED Courses. Buy -Sell. List. TVT Used Courses, 

$200 weekly mailing circulars. Start immediately. 
Complete program -$2.00. Guaranteed! M /L, Box 
68011, Seattle, WA 98188. 

SPECTACULAR home business opportunity. Details 
Free! Brandon, P.O. Box 2013, Newport News, VA 
23602. 

COLLECT names for $1 each, instructions $2. 
Leroy Williams, 81 South Sixth, Newark, NJ 07107. 

STARTLING NEW REPORT CAN CHANGE YOUR 
LIFE! Big MONEY can be YOURS! Includes tips 
on creative thinking, how to PROTECT and MAR- 
KET your ideas. Send $1.50, Moneygetters, Dept. 
117 -EE, 5806 Dryad, Houston, TX 77035. 

$1,000 monthly possible stuffing envelopes. Free 
details, Lucas, Box 13733, Sacramento, CA 95833. 

AMAZING profits in real estate. New report tells 
how, where. Tips for buying rural land. Only $1.50. 
Wesley Leonard, 187 North Main, Hancock, ME 
04640. 

NEW plan reveals secret of envelope stuffing. $9$ write: American, Box 645, St. Petersburgh, FL 
33731. 

FINALLY! Low investment, high profit potential, 
ethical home business. Details free. Fields, P.O. Box 
7195, Columbus, OH 43205. 

ELECTRONIC EQUIPMENT & SUPPLIES 

FREE CATALOG: Electronic supplies -kits for the 
hobbyist. Low prices. Anklam Electronics, 4709 nth. 
6th St., Wausau, WI 54401. 

BUILD YOUR OWN TV CAMERA. Great for home 
and business. Free illustrated catalog. Phone or write: 402- 987 -3771. ATV Research, 13 E. Broadway 
Dakota City. NB 88791. 

FREE 36 -page catalog, updated 5 times a year. 
Everything for the electronics hobbyist -from TV an- 
tenna wire to the latest stereo music equipment. 
ELECTRONIC DISTRIBUTORS, INC. 4900 N. Elston 
Ave . Chicago, IL 60603 EE -16. 

GIANT Bargain Packed Canadian Surplus Catalogs 
$1.00. Etco Electronics. Dept. DO, 183G Hymns Blvd., 
Pointe Claire, Quebec H9R IE9. 

HEAR WHISPERS 250 YARDS AWAY! Amazing 
new project. Unique, Box 534 -E, Nitro, W.V. 25143. 

FREE giant bargain Electronic catalog listing 
thousands of components, tubes, transistor, IC's, teat 
equipment. Eddie's, 2700 -ERI, Hemsptead Turnpike, 
Levittown, NY 11756. 

BUILDING? Try our top quality parts on your 
PCB's. Free catalog. U.S., Canada ONLY. Brand X, 
Rt. 3, Box 223, Ontario, OR 97914. 

STEREOS, TELEVISIONS, CB's -save to 70 %. GUARANTEED secrets of stuffing envelopes. Free. Douglas, 37A Keklico Court, Charleston, SC 29408. Hareo Enterprises, 649 Alabama, Herndon, VA 22070. 

$1000 month easy plan mailing letters. Details 
free. Keystone, I65 -7th St., New Florence, PA 15944. 

AMAZING profits stuffing envelopes. Free details. 
Powey, 2354 California #2, Mountain View, CA 94040. 

NEW Luxury Car Without Cost! Free details, 
CODEX -A, Box 6073, Toledo, OH 43614. 

BORROW $25,000 interest free! indefinitely! Any- 
one! Free report: Executive I010, Box 368, Buford 
GA 30518. 

$1000 monthly working home sparetime, stuffing 
letters. Write: Fenn, 3119 No. 8th, Milwaukee, WI 
53206. 

MAKE MONEY WITH YOUR cameral Sell photo - 
$25 DAILY POSSIBLE stuffing envelopes! Free de- graphs. Send for details. Keystone Dept. 1538 -CBDIZ tails. Service, Box 715D, Lynbrook, New York 11563. Orange St., Berwick, PA 18603. 

GIFTS THAT PLEASE 

DISCOUNT gift catalog! 1,500 items. $2.00 Kel- 
Rico, RFD, Box 400, Anacoco, LA 71403. 

STARFISH JEWELRY. Designed by Mother Nature 
every detail intact as if frozen In gold. Earrings 
pierced or screwback. Pendant $7.95, earrings $7.95, Midwest Mail-Order, 716 North Third Street, Aber- 
deen, SD 57401. 

OPTICAL ILLUSION PICTURES. What you see is 
not necessarily what it is. A closer look will show 
you a completely different picture. Great conversa- 
tion item 83 x 14, $2.00 each or four different for 
$5.00. Rodgers' Illusion's, Box 59, Sparata, NJ 07871. 

HANDSOME SOLID BRASS CRAB ASHTRAY. 
71/2". $10.98. SATISFACTION GUARANTEED. POST- 
PAID. KEN -BAR GIFT'S, IO, 4452 NORTH ASH- 
LAND, CHICAGO, IL 60640. ILLINOIS RESIDENTS 
5% SALES TAX. 
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To be included in the next issue, please send order and remittance to R. S. Wayner, 
ELEMENTARY ELECTRONICS, 229 Park Avenue South, New York, N.Y. 10003 

GIFTS THAT PLEASE- Cont'd 

QUALITY jewelry affordable prices. Rings, watches, 
i endants, mens, womens styles. Send 500 (refund- 
i ole) for catalog. Roose and Bailiff, Dept. Dl, 451 
( ambourne, Ferndale, MI 48220. 

GOVERNMENT SURPLUS 

JEEPS - $59.30 - CARS - $33.50! 200,000 ITEMS- 
( OVERNMENT SURPLUS -MOST COMPREHENSIVE 
1 IRECTORY AVAILABLE tells how, where to buy- 
' OUR AREA - $2.00 - MONEYBACK GUARANTEE. 
( overnment Information Services, Department E9, 
1 ox 99249, South San Francisco, CA 94109 (433 Cali- 
f Knia). 

HOME WORKSHOP SUPPLIES 

VINYL care kit, $12.95, send check, money order, 
( aster charge, Bankamericard numbers, and expira- 
I on date to. Jim's Vinyl Restoral, 35040 Renfrew, 
I It. Clemens, MI 48045. 

HYPNOTISM 

FREE Fascinating Hypnosis Information! Startling! 
1LMH Box 487. Anaheim, California 92805 

MAGNETS 

MAGNETS. All types. Specials -20 disc, or 10 bar, 
r 2 stick, or 8 assorted magnets, $1.00. Magnets, 

I ox 192 -E, Randallstown, MD 21133. 

MISCELLANEOUS 

OLDTIME Radio Programs on quality tapes. Free 
stalegue. Carl D. Froelich, Route One, New Free - 

. om, PA 17349. 

EXPERTLY avoid income tax$s. Postcard with 
: ame brings details. Jon Tanizaki, 12215 Aneta 

treet, Culver City, CA 90230. - 

1930 -1950 Radio Programs. Comedy. Mystery, Big 
lands, Counrty and Western music, Children's 

. hows and more. Catalogue $1.00. Remember Radio, 
ept. EE08, 951 West Pipeline, Hurst, TX 76053. 

MONEYMAKING OPPORTUNITIES 

$3 HOURLY stuffing envelopes. Easy work. Details 
ree. Feldco, Box 228 Ryder, Brooklyn, 11234. 

$30.00 HUNDRED STUFFING our circulars into 
. tamped addressed envelopes. Beginner's Kit $2.00. 

tustachi, P.O. Box 4609, Brooklyn, NY 11219. 

$250.00 profit /thousand possible -stuffing -mailing 
nvelopes. Offer: Rush stamped addressed envelope: 
Tniversal-ADVS X16180 Fort Lauderdale, FL 33318. 

$500.00 PROFIT Stuffing 1,000 envelopes. 25 Cents. 
)etails Canapro Enterprises, Box 215. Station "H," 
Rontreal, Que., Canada. 

TOP EARNINGS! Mailing circulars. Start imme- 
liately. KAMI, 1431 Desionde, N. O., LA 70117. 

$1000 MONTHLY POSSIBLE, mailing commission 
etters. Information Free! OPPORTUITrES, Box 
11D, Lynbrook, NY 11563. 

HOW To Pray and Get Rich! Amazing Method. 
aree Proof. Unipower, 824 -DN Augusta, Elgin, IL 
0120. 

$300.00 WEEKLY, Mailing Circulars. Write: Mc- 
lUIRE, Box 144, Tacoma, WA 98412. 

NEW! Stuff letters for $$$. Details free! Carlois, 
724 Kimberly, Klamath Falls, OR 97601. 

$2,000 MONTHLY selling information by mail. 
expert tells how. Write: Everready. 42211 Clermont 
ive., Brooklyn, NY 11238. 

$500.00 WEEKLY! IMMEDIATE Home Income Still- 
ing Envelopes. FREE supplies! Guaranteed! Send 25e. 
Ramp. ALLO, B19110 -DPN, Las Vegas, NV 89119. 

EARN extra money. Proven program. Free details. 
Jeubauer, Box 22002 -D, Denver, CO 80222. 

EASY to start rubber stamp business at home in 
;pare time. Make up to $16.50 an hour without 
experience. Facts free! Write to: Roberts, Room 
IC 107 GL, 1512 Jarvis, Chicago, IL 60626. 

$60 HUNDRED GUARANTEED PROVEN MAILING 
PROGRAM. FREE DETAILS WRITE: MURPHY, 
35040 Renfrew, 1207, Mt. Clemens, MI 48045. 

$500 weekly with mail orders, most dynamic pro - 
tram. Send $1.00 for details. Box 1912, Fort Worth, 
FE 76101. 

$500 per thousand stuffing envelopes, free supplies, 
'ush stamped envelope: Moseley, 14 Rodney. Seaford, 
DE 19973. 

MONEYMAKING OPPORTUNITIES -Cont'd 

MONEYMAKING OPPORTUNITIES. $10 DAILY 
WRITING SHORT ARTICLES AT HOME. BEGIN 
IMMEDIATELY! Copywrited report reveals how and 
where. Send $1.50, C. A. Majella, Rd 2 DP, Box 78, 
Factoryville, PA 18419. 

$60 PER HUNDRED addressing envelopes. Guaran- 
teed ea-lnings. Romagnano, 11107 Pool Rd., Cockeys- 
ville, MD 21030. 

$750.00 /THOUSAND STUFFING ENVELOPES. Free 
Supplies Rush 250 and stamped addressed envelope. 
Candelaria's, 1412 Del Norte, Grants, NM 87020. 

MAKE 100% profit by mail, free details. G k H 
Enterprises, 242E Thompson Ave., Mtn. View. CA 
94043. 

$1,000 MONTHLY WORKING HOME SPARETIME 
STUFFING LETTERS. WRITE: WISE, 140 North 
Ashland, Michigan City, IN 46360. 

CIRCULAR mailers make $SS. So can you. Write: 
Miramar, Box 26105, Mira Mesa, CA 92126. 

EXCLUSIVE $$$making info mailing letters. Free' 
details. Keystone, 717 Station Ave. #E -45, Cornwells, 
PA 19020. 

HOMEWORKERS! Earn $500 /thousand Stuffing En- 
velopes. Free Proof. SayCo, 824-DN Augusta, Elgin, 
IL 60120. 

DI ENT! Moneymaking opportunity. Work 
home. Details free. Compute, Franklin Bldg. #100A, 
Doyleston, PA 18901. 

MAKE MONEY AS AN INVENTOR BOOKLET 
reveals how to turn your ideas into profitable in- 
ventions. ONLY $1.50. MO -631N. Baldwin Enter- 
prises, 2020 Allison Ct., $C -8, Atlanta, GA 30311. 

EASY money! Stuffing envelopes. Details free. 
Griffin, 746 E. 79th St., Chicago 60619. 

$250 weekly possible mailing letters. Free details. 
Doc, Rt 2 Box 755, Hat Creek, CA 96040. 

$500 thousand stuffing envelopes. Free details. Rush 
self stamped envelope. R. Mognet Co., Box 449D, 
Warren, OH 44482. 

MONEY! Lots of it mailing letters. Details free. 
Sprkay. 346 Park N., Renton, WA 98055. 

OF INTEREST TO ALL 

$1,000,000. YOU can become millionaire overnight. 
Eastern States Lotteries. Details free. Send ad- 
dressed, stamped envelope, Eastern, Box 262 -F, 
Salem, NJ 08079. 

OF INTEREST TO WOMEN 

NEW! Stuff our circulars for profit. Free details. 
Hartnett, 5220 Muth, Baltimore, MD 21207. 

$200 weekly working evenings at home. Write: 
Princeton, 27 Van Wyck Dr., Princeton, NJ 08550. 

GUARANTEED $$$ stuffing letters. Free details. 
Marbelle, 1222 Berkeley, Anaheim, CA 92804. 

OLD GOLD WANTED 

BUYING GOLD, silver, platinum, any form! 
Jewelry, sterling, coin, industrial. Prompt appraisal 
and payment. Your approval guaranteed. American 
Metallurgy Company, P.O. Box 33009, Charleston, 
SC 29407. 

PERSONAL 

JAPANESE introductions! Girls' photographs, de- 
scriptions, brochure, details, $1.00. INTER- PACIFIC 
Box 304 -SC, Birmingham, MI 48012. 

PERSONAL- Cont'd 

NEW Luxury Car Without Cost! Free Details. 
Codex -CC, Box 6073, Toledo, OH 43614. 

DATES GALORE! Meet singles- anywhere. Call 
DATELINE, toll -free (800) 451 -3245. 

ADULT pleasure products -over 600 items! Giant 
catalog $1.00. Clifton's. D -1068, Saugus. CA 91351. 

SWEDISH girls! Details, photos $1., Sweden 
International, Box 7425 -DC, Chicago 60680 USA. 

BLACKJACK! Expert help at Las Vegas. Details 
$5.00. P.O. Box 314, Azusa, CA 91702. 

DO YOU KNOW "How to Write a Classified Ad 
That Pulls" includes a certificate worth $2.00 toward 
a classified ad in any of our publications? For your 
copy send $1.50 (includes postage) to R. S. Wayner, 
Davis Publications, Inc., Dept. CL, 229 Park Avenue 
South, New York, NY 10003. 

NEED financing? Credit? Investments? Send $3.00 
for booklet. FRECO, P.O. Box 5025, Alexandria, VA 
22305. 

ADULT products directory! $5.00, Box 4937 d, 
Yuma, AZ 85364. 

LATIN AMERICAN GIRLS apreciate thier men. 
Let us introduce you to a dark -eyed, unspoiled 
beauty. Complete application package and photo 
selection only $2.00: Maria Garcia, Box 808010, San 
Diego, CA 92138. 

PRINTING. MIMEOGRAPHING & 
MULTIGRAPHING 

- WHOLESALE, Printing Office Supplies, Equipment, 
Free Catalog, Atlantic, DP -11, Box 1678, Florence, 
SC 29503. 

PROFITABLE OCCUPATIONS 

GET INTO BROADCASTING! Become a DJ, get 
free tapes- records, start your own station. Free de- 
tails, Broadcasting, Box 5516 -GK, Walnut Creek, 
CA 94596. 

RADIO & TELEVISION 

TV TUBES 360 each. Send for Free 48 page color 
catalog. Cornell, 4217 -W University, San Diego, Cal- 
ifornia 92105. 

"DISTANCE Crystal Set Construction" Handbook - 
50e. "Coil Winding " -50e. Catalog 25e, refundable. 
Laboratories, 1477 -G, Garden Grove, CA 92642. 

LINEAR AMPLIFIER, 2 -30 MHz, 60-150 watt. Con- 
struction plans, $3.00. FREQUENCY COUNTER, 
30/300 MHz with memory, portable, Construction 
plans $5.00, both plans $6.00. Kits available. 
PANARIS Productions, Box 5516 -OK, Walnut Creek, 
CA 94596. 

DIAGRAMS, servicing information, Radio-Tele- 
vision, $3.50. Specfiy make, model. Beitman. 1760 
Balsam, ILghland Park, IL 60035. 

MILITARY Styled AM /FM radio. $14.95. Free 
catalog. Supreme Services Co., 170 West End Ave. 
N.Y., NY 10023. 

SCIENCE & CHEMISTRY 

FIREWORKS. Spectacular novelties, simplified 
manufacturers textbook, $5.00. Guaranteed. Tropic. 
Box 95M4, Palm Bay, FL 32905. 

SONGWRITERS 

EXCITING Offer! Send poems, songs. Crown Mu- 
sic, 1270 -RX. Broadway. New York 10001. 

SINGLE? Widowed? Divorced? Nationwide introduc- SONGWRITERS: Exciting offer- poems, songs need - 
lions! Identity, .Box 315 -DC, Royal Oak, MI 48068. ed -Free evaluation- Creative Music Productions, Box 

1943 -All, Houston, TX 77001. 
"DATE WITH DIGNITY" Professional Matching. 

Drawer 6765, Fort Worth, 76115 (817) 921 -0281 Anytime. 

BEAUTIFUL Mexican- Oriental girls Needing Amer- 
ican Boy -Friends. Free Details, 'actual" photos. 
World, Box 3876 -DC, San Diego, CA 92103. 

500 Ladies, 350 Men Photos Matrimonial Catalog, 
$1.00 Contactpartner: Box 12, Toronto, Canada M4A 
2M8. 

JAPANESE Girls Make Wonderful Wives. We have 
large number of listings. Many interested in mar- 
riage. Only $1.00 brings application, photos, names. 
descriptions, questionnaire. Etc. Japan International, 
Box 1181 -AA, Newport Beach, CA 92683. 

SURPLUS EQUIPMENT 

BUYERS, SELLERS, TRADERS DON'T WASTE 
TIME, money. You've found it. Yes, fellow members 
from all fifty states anxious to buy, sell, trade; 
daily, weekly, monthly contacts. For information 
package, membership card, send $5.00 check or 
money order to: B. S. T. PO Box 12204, Minne- 
apolis, MN 55412. 

WATCHES. WATCHMAKING & REPAIRING 

WATCH and clock repairing books, tools, materials. 
Free catalog. North Amrrican, Box 77. EE35, Fox 
River Grove, IL 60021. 
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A Government FCC License can 
help you qualify for an exciting, 
rewarding career in ELECTRONICS, 
the Science of the Seventies. 
Read how you can prepare at home 
in your spare time to pass the 
FCC Licensing examination. 

If you're out to bag a better job in Electronics, a Govern- 
ment FCC License can give you a shot at job oppor- 

tunities with real futures. 
'According to the U.S. Office of Education Bulletin 

(4th Edition) : "The demand for people with technical 
skills is growing twice as fast as for any other group, 
while jobs for the untrained are rapidly disappearing." 
There are new openings every year in many different 
industries for electronics specialists. And you don't 
need a college education to qualify. 

But you do need knowledge ... knowledge of elec- 
tronics fundamentals. And one of the nationally accepted 
methods of measuring this knowledge ... is the licensing 
program of the FCC (Federal Communications 
Commission) . 

Importance of an FCC License 
and CIE's Warranty of Success 

If you want to work in commercial broadcasting ... tele- 
vision or AM or FM broadcasting ... as a broadcast 
engineer, federal law requires you to have a First Class 
Radiotelephone License. Or if you plan to operate or to 
maintain mobile two -way communications systems,micro- 
wave relay stations or radar and signaling devices, a Sec- 
ond Class FCC License is required. 

But even if you aren't planning a career which involves 
radio transmission of any kind, an FCC "ticket" is valu- 
able to have as Government certification of certain tech- 
nical skills. It's a job credential recognized by some 
employers as evidence that you really know your stuff. 

So why doesn't everyone who wants a good job in Elec- 
tronics get an FCC License? 

It's not that simple. To get an FCC License, you must 
pass a Government licensing exam. 

A good way to prepare for your FCC License exam is 
to take one of the CIE career courses which include FCC 
License preparation. We are confident you can success- 
fully earn your license, if you're willing to put forth an 
effort, because the vast majority of CIE students have. 
In continuing surveys, nearly 4 out of 5 CIE graduates who 
take the FCC License exam get their licenses. 

That's why we can offer this time -tested Warranty of 
Success: when you successfully complete any CIE career 
course which includes FCC License preparation, you will 
be able to pass the Government FCC Examination for 
the License for which the course prepared you or you will 
be entitled to a full refund of an amount equal to the cash 
price in effect on the date of your enrollment for CIE's 
"FCC License" Course, No. 3. This warranty is good from 
the date you enroll until the last date allowed for comple- 
tion of your course. 

CIE HAS CAREER COURSES THAT 
INCLUDE "HANDS ON" TRAINING 

ELECTRONICS TECHNOLOGY with LABORATORY 
Courses ... takes beginner from fundamentals to skills re- 
quired of technician or engineering assistant. Includes Experi- 
mental Electronics Laboratory for "hands on" training. 
ELECTRONICS TROUBLESHOOTING ... several CIE 
courses combine electronics theory with the actual construc- 
tion, testing and troubleshooting a big screen, solid state 
color TV. 

With CIE you learn at home 
With CIE, you learn in your spare time at home ... or 
wherever else is convenient. No classroom time, ever. No 
one to make you go too fast ... or too slow. With CIE's 
Auto -Programmed® Lessons you'll pick up facts, figures, 
and electronics theories you may have considered "corn - 
plicated" ... even if you've had trouble studying before. 

You can have attractive job opportunities 
There have already been many exciting developments and 
breakthroughs in Electronics and some people might 
assume there will be no new frontiers ... no new worlds 
to conquer. Not so. 

Electronics is still growing. In nearly every one of the 
new and exciting fields of the Seventies you find elec- 
tronics skills and knowledge in demand. Computers and 
data processing. Air traffic control. Medical technology. 
Pollution control. Broadcasting and communications. 
Once you have the solid technical background you need, 
you can practically choose the career field you want . . . 

work for a big corporation, a small company or even go 
into business for yourself. 

Yes, Electronics can be the door to a whole new world 
of career opportunities for you. And CIE training can be 
your key. 

Send for FREE school catalog 
Discover the opportunities open to people with electronics 
training. Learn how CIE career courses can help you build 
new skills and knowledge and prepare you for a meaning- 
ful, rewarding career. We have courses for the beginner, 
for the hobbyist, for the electronics technician, and for 
the electronics engineer. Whether you are just starting out 
in Electronics or are a college- trained engineer in need of 
updating (or anywhere in between), CIE has a course 
designed for you. 

Send today for our FREE school catalog and complete 
package of career information. For your convenience, we 
will try to have a representative call to assist in course se- 
lection. Mail reply card or coupon to CIE . .. or write: 
Cleveland Institute of Electronics, Inc., 1776 East 17th 
Street, Cleveland, Ohio 44114. Do it TODAY. 

APPROVED UNDER G. I. BILL 
All CIE career courses are approved for educational 
benefits under the G.I. Bill. If you are a Veteran or 
in service now, check box for G.I. Bill information. 

CIECleveland Institute 
of Electronics, Inc. 

1775 East 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 

r Cleveland Institute of Electronics, Inc. 
1776 East 17th Street, Cleveland, Ohio 44114 
Please send me your FREE school catalog and career in- 
formation package today. 
I am especially interested in: 

Electronics Technician Industrial Electronics 
FCC License Preparation Electronics Engineering 
Electronics Troubleshooting Other 
Mobile Communications 

Print Name 

Address Apt. 

City 

State Zip 

Check box for G.I. Bill information. 
Veteran On Active Duty 

Age 

EL-88 
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CHOOSE A 
REALISTIC° 
CASSETTE... 

kteDAD 

Our new SCT -15 deck sets new standards for stereo cassette recording at 

a moderate price. Integrated- circuit Dolby reduces tape hiss, preserves 
treble response, and extends dynamic range. Separate bias and EQ 

selectors for use with the latest tape formulas, including Cr02. 
Convenient front -load design with large VU meters, digital tape counter, 
and dual mike inputs. Six function controls. 199.95. 

DOLBY*TIffl!S TWO 

7gTfi9 EM 

DASLEAL E lt s® 
FAST TOPS/ATM 

PAUSE 

CARTRIPGE TAPE RECGRGEH P-AVER TR ßU't 

PECOPP 

Ora 

Ri.c.sn 

PEPE. 

1111 i 
Eo.,E.P«A 

ASP, STOP FM 
w TOEsTOP 

PECPPEEW. 

The new TR -802 gives you total record /play convenience plus Dolby 
sound -and the Dolby's switchable so you can still make standard tapes 
for your car's player. Large VU meters, Glide- Path" level controls, and a 

precise minutes -and -seconds timer for recording ease. Pushbutton 
pause, program- repeat, continuous -play, and Auto -Stop after each 
program (record only). Check out the TR -802 at your nearby Radio Shack 
-8 -track never sounded so good! 179.95. 

Prices may vary at individual stores and dealers. " "Dolby- is a trademark of Dolby Laboratories, Inc. 

Prices and products may vary in Canada. 

FREE! New '78 Catalog 
Come in for your copy 
and see what's really 
new in electronics. 164 
pages- 100 in full color. 
2000 exclusive items. 

OR 8 -TRACK 
DECK 

EACH WITH 
DOLBY! 

SOLD ONLY WHERE YOU SEE THIS SIGN: 

adre IhaeK 
A TANDY COMPANY FT. WORTH, TX 76102 6000 LOCATIONS IN 9 COUNTRIES 
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