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Good time capsule.

Saving fleeting moments requires a quality
tape recorder. But, just as a camera can
be no better than its lens, tapes can be no
better than the microphone. Whether it
costs $200, $500—even $1,000—a tape
recorder can be significantly improved by
the addition of a Shure unidirectional mi-
crophone—a mike that can be ‘aimed’ so
that only the target sounds will be re-
corded. Microphone misers who ignore this
will never hear the true sound of recorded
music lessons, parties, classes, speech
therapy, sound movies and rehearsals. With
Shure ‘microphones, creating tomorrow's
treasures is today's pleasure.

Shure Brothers Inc.

222 HartreX Ave., Evanston, IL 60204
In Canada: A. C. Simmonds & Sons Limited

B e

Manufacturers of high fidelity components,

micropk sound sy and related circuitry.
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ENCYCLOPEDIA OF ELECTRONIC CIRCUITS
by Leo Sands and Donald Mackenroth

Many different representative circuits are
illustrated and analyzed, including a-f and
r-f amplifiers, audio control circuits, bias-
ing, control, and coupling circuits, fre-
quency converters and multipliers, in-
strumentation and logic circuits, mod-
ulators and demodulators, power supplies,

signal processors, and signal generators.

Tube, transistor, and IC configurations are
covered. Capsule descriptions for each
entry appear in paragraph form.

Published by Parker Publishing Co., West
Nyack, NY 10994. 288 pages, hard cover.

SEMICONDUCTOR FUNDAMENTALS

by R.F. Coughlin & F.F. Driscoll
As the title implies, this is a very basic book
designed primarily for the beginning stu-
dent in technical schools, junior colleges,
or high schools. The authors have written
under the assumption that all this material
is new to the student and have treated each
topicin depth. The text material is progres-
sive, with the first eight chapters laying the
groundwork for actual work with semi-
conductor devices as covered by later
chapters. Diagrams, charts, and sketches
are used lavishly as are examples, sum-
maries, and self-check problems. For the
reader with a tenuous grasp on semicon-
ductor theory, this book should help
strengthen his understanding.
Published by Prentice-Hall, Inc., En-
glewood Cliffs, NJ 07632. 308 pages.
$14.95 hard cover.

REFERENCE DATA FOR RADIO ENGINEERS,
Sixth Edition

The new edition of this engineer's “bible"
has been completely updated, revised, and
enlarged to encompass material on the
latést techniques in electrical and elec-
tronic engineering. Much of the material is
too new to be found in many reference lib-
raries. Subject areas that have been given
major additions and/or revisions include:
semiconductors and transistors, mic-
rominiature electronics, digital computers,
electroacoustics, optical communications,
navigation, transistor circuits, radio noise
& interference, quantum electronics, op-
toelectronics, and filters. The material is
broken up into 48 in-depth chapters and
includes hundreds of charts, nomographs,
diagrams, curves, tables, and illustrations.
Published by Howard W. Sams & Co., Inc.,
4300 W. 62 St., Indianapolis, IN 46206. Hard
cover. More than 1300 pages. $30.00.
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VIDEO
PING PONG
KITS

Tennis/Handball
with on-screen scoring

e Complete kit supplied, or any
combination of plans, parts, PC
board, etc.

e Anyone can build easily from con-
cise instructions

e Attaches to TV antenna — no TV
alterations required

IT'S THE HOTTEST
ELECTRONIC GAME IN TOWN.

Send 50¢ for Info Pack—
Refunded with Purchase.

INTERFAB
27963 Cabot Road =
Laguna Niguel, California 92677 A g
0000000000000000000000°
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Plupreicd,?

Let us know 8 weeks in advance so that you won't
miss a single issue of PSYCHOLOGY TODAY.

Attach old label where indicated and print new
address in space provided. Also include your mail-
ing label whenever you write concerning your sub-
scription. It helps us serve you promptly. :
Write to: P.0. Box 2990, Boulder, CO 80302, giv-
ing the fo!lowingcinformation:

[1 Change address only. i

[ Extend subscription. (] Enter new subscription,
0O 1 year $12.00 :
[] Payment enclosed (1 extra BONUS issue)
O Bill me-later
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GAMES FOR LEARNING

EARNING to program isn’t
difficult, but it does take experi-
ence. One of the biggest headaches in
learning how to program is sample
problem selection. Most text books il-
lustrate problems that are either too
simple, too complex, or too far afield
for good learning experience.
Wedon'tbelieve that the experience
in converting traditional games to
computer form is very enlightening.
Some of the worst examples of coding
are to be seen in some published
game programs, often because they
have been written by novices. One
should wait to write programs like
blackjack, poker, NIM and tic-tac-toe

until he has more experience. The
_~ programming games I'm talking about

are "‘games” for writing programs.

Reading Programs. Authors learn
to write by reading good works. Com-
posers who haven't heard good music
can't compose very well. Program-
mers think that all they need to do is
read the reference manual and they'll
have everything they need. Well, it
isn’t so. You should read programs,
too. The best way to glean experience
from somebody else’s hours of labor is
to read their codes. Unfortunately,
you'll have to read an awful lot before
you can decide which is good and
whiceh is bad. Ideally, you should only
read the good stuff.

The best way to attack a program
reading exercise is to get a pad and
pencil, and the program listing. Then
start breaking the program into small
“modules.” You can usually discern a
pattern of subroutines. Find all the in-
structions that refer to subroutines,
and then locate all of the subroutines.
Determine what each subroutine does
and jot it down, you can make up a
table of subroutine names, their in-
tended functions and necessary data
conditions for proper execution. After
all the subroutines are defined, you
can trace through the main program.

Sometimes you will run into a stone
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wall. If you can’t figure out how some-
thing works, go back to the reference
manual for the computer and work it
through in detail. Manually, act like the
computer, recording the register con-
tents on paper so you can be certain
you’'re following the operation in de-
tail. Eventually, you'll discover how it
works, and you'll have learned a new
programming technique.

Steps in Programming. Pro-
gramming is a mental activity. You
have to think about it before you ap-
proach the computer. You should
work out your understanding of the
problem, and reduce it to some kind of
written description. If you want to
write a program that will help check-
out the new terminal you've just at-
tached to your computer, your stated

~goal might be:

Level 1: Write the letter “A” out to
the terminal indefinitely.
Now, in successive stages, break this
instruction into more detailed steps
until you arrive at a point where you
think you can write code. In thissimple
example, you might write:
Level 2: a. Put ASCIl “A” in a reg-
ister.
b. Send the register out to
the terminal.
c. Go back to step a.
Now, translate these statements into a
detailed form that takes cognizance of
your particular computer and its envi-
ronment;
Level 3; a. Put 0100 0001 (letter Ain
ASCII) into A-register.
b. CALL the TYPE sub-
routine.
c. JUMP back to step a.
Finally, you can write this in code for
your particular computer. Novice pro-
grammers try to do all these steps in
their heads; semi-experienced pro-
grammers start writing at Level 3. But,
experienced programmers always try
to start at Level 2, where their thinking
processes are not limited by the
idiosyncracies of the computer.

The
IMSAI 8080.

A commercial
vet personally
affordable
compuiter.

If you thought you could never afford
a computer at home, think again. The
IMSAI 8080 is built for rugged industrial

performance. Yet its prices are competitive -

with Altair's hobbyist kit. Fully assembled,
the 8080 is $931. Unassembled, it’s $599.

The IMSAI 8080 is made for
commercial users, and it looks it. Inside
and out. The cabinet is attractive, heavy
gauge aluminum. The heavy duty lucite
front panel has an extra 8 program
conirolled LED’s. It plugs directly into
the Mother Board without a wire harness.
And rugged commercial grade paddle
switches are backed up by reliable
debouncing circuits.

The system is optionally ex-
pandable to a substantial system with

22 slots in a single printed circuit board.

And the durable card cage is made of
commercial-grade anodized aluminum.

The IMSAI 8080 power supply
produces a true 20 amp current, enough
to power a full system. You can expand
to a powerful system with 64K of software
protectable memory plus an intelligent
floppy disk controller. You can add an
audio tape cassette input device, a
printer plus a video terminal and a
teletype. And these peripherals will
function with an 8-level priority interrupt
system. BASIC software is available in
4K, 8K and 12K.

Get a complete illustrated
brochure describing the IMSAI 8080,
options, peripherals, software, prices
and specifications. Send one dollar to
cover handling to IMS. The IMSAI 8080.
From the same technology that developed
the HYPERCUBE Computer architecture
and Intelligent Disk systems.

Dealer inquiries invited.

IS

IMS Associates, Inc.
1922 Republic Avenue
San Leandro, CA 94577
(415) 483-2093
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THE BOOK

Now
available for

$25

Thousands of copies of our innovative hook on

microprocessars, published in 1974, were pur-

chased by engineers and designers around the

world . . . for $75 each. Now Microcomputer

Design—revised, expanded, and reprinted in paper-

back—is available for $25! Over 400 pages on

quality white text paper, including:

e 8080 circuits, theory of operation

o Vectored interrupts, for all 8-bit CPUs

o Efficient bus structure design

o Interfacing to timers, A/D converters, key-
boards, digits, and other 1/0

e Plus much more!

Full schematics and circuit descriptions are provided
for the 8080-based central processing unit of the
MIKE 3 microcomputer, in the modular micro series
from Martin Research. Used as a textbook in many
college courses, MICROCOMPUTER DESIGN is also

a popular book with advanced home computer
hobbyists.

THE SILVER BOX!

What's in the silver box? It depends on yaour
application. Based on our modular micro computer
series, the versatile industrial control package is
currently being used as a time accounting machine;
an industrial batching controller; and a multi-home -
security system—among others.

We know that many Popular Electronics readers
have potential microcomputer applications in mind,
in their own business environments. Yet few
corporations can support a full-scale in-house
microcomputer development program. If this problem
sounds familiar, look into the silver box from Martin
Research! Prompt quotes on specialized control

systems.
(MR]

martin research
3336 Commercial Ave.
Northbrook, IL 60062
(312) 4985060
Bank Americard, Master Charge accepted.
U.S. prices; foreign delivery extra.
Now: available through Semiconductor Specialists!
98
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Once you have a clear, albeit infor-
mal, description of what you want the
computertodo (Level 3), you can code
it in assembly language or actual bi-
nary (or octal or hex), depending upon
what form you feel most comfortable
with. At long last, your program will be
in memory and ready for execution.

It is not uncommon to spend % of
your time planning before you write
your code.

Programming ‘““‘Games.”” The
easiest kind of ‘game,”’ and one that
programmers engage in all the time, is
to write some specific program in a
small number of instructions, regard-
less of execution time. Pick some
function—say, editing a number from

BCD into proper money notation with*

commas, decimal point and dollar
sign. Or, try to write aprogram that will
move any contiguous group of bytes
to anywhere else in memory. Note that
these programs have three important
features: they are relatively small, easy
to understand, and potentially useful
to you in the future.

Now, write the program any way you
can and demonstrate that it works.
Here comes the challenge. Write it
again, but this time seta goal of reduc-
ing the size of the program by some
specific number of bytes. Also, set a
time limit so you don'tgo on forever. If
you have written a program of about
100 instructions or bytes of memory,
you can set the goal of reducing the
number of bytes by 10 per cent within
two hours. With your goal—and the
original program—in hand, go back to
the programming reference manual
for your computer and try to find some
unique set of instructions that will

(Editor’s Mote: Someone once told
us of a two-step program that will zero
all memory except for addresses 0 and
1 on an Altair-8800. We have tried itand
it works. After turning the main power
on, resetting and stopping the compu-
ter, and before loading any bootstrap
orthe BASIC tape, deposit 063 (INX SP)
at address zero, followed by Deposit
Next 307 (RSTO). Re-examine address
zero (063), then hit RUN. Allow the
machine to run until the address LED's
settle down, then hit STOP. Re-
examine address zero and 1. There
should be only one data LED on ateach
address, all other addresses should be
dark. You may have to repeat the 063-
307 program again. If you need to clear
the two addresses, simply Deposit zero
in each.)

help you write the program smaller
and smaller. Stop only after you've
achieved your goal or the time limit
has passed. Then, testand debug your
program again to be certain that it
works.

If you have a programming pal, the
educational experience can be im-
proved even more. All experienced
programmers have witnessed some-
body demolish their well-polished
code with a clever trick. Usually, you
can do it right back! It is not uncom-
mon for asmall subroutine to be cut to
a fourth of its original size by two
people working back and forth in this
challenging fashion. You'll certainly
learn a lot about programming this
way.

Next, write the same program, but
make it your goal to write a program
that executes faster than the smallest
program you've written. You'll find
that you generally can’t optimize both
size and execution time simultaneous-
ly, so your faster program may be
larger than your smallest program.
Again, challenge another programmer
to beat your time—you may be sur-
prised at the results: But, you can then
go back and beat his time—and he’ll
be surprised.

From this set of exercises, you'll
quickly learn that a program that
works may not be enough. You may
also have to rewrite and rewrite to
make it fit within the resources you

- have available. You will also learn

more about the computer and its in-
structions and how to exploit them.
Finally, you should probably learn that
no program is ‘best”. Some programs
are shorter than others, some are fas-
ter, and some offer more features or
fewer restrictions.

After you've finished your pro-
grams, don't discard them. No matter
how trivial the program may seem,
keep it on hand for the day when you
need it again. Get a strong three-ring
notebook and file all your programs
there. If you can't think up a good
classification scheme, store them
away in chronological order. You'll be
amazed at how frequently you go back
to crib something from earlier work.

Another challenging program is one
that will completely clear all of storage
to zero. This program must not only
zero out all bytes of storage, but it
must also destroy itself completely.
On many computers, it can’t be done
(so far as anybody knows, anyway).
However, you should see just how few
bytes you have to leave in memory;

POPULAR ELECTRONICS

like golf, the goal is to minimize the
score.

This is a particularly nasty pro-
gramming problem. Since the pro-
gram wipes itself out of memory, you
have to put it back into memory every
time you use it. Thatis anuisance, and
so there is a definite incentive to do
the program right the first time. Ex-
perienced competent programmers
spend a lot of time “desk checking”
their programs. They read and re-read
the program until they're absolutely
certain that it is completely correct.
Only then do they submit the program
to the computer. It is better than put-
ting justany old programin memory to
see if it'll work. This self-clearing pro-
gram will show you just how important
that desk-checking is, because if you
don’t do it right, you'll have to put the
program back into memory time and
time again.

By the way, itisn't considered fair to
put the program in read-only memory
and then clear only the read-write
memory—the program must be in
read-write storage, too. Send me your
examples in source code form foryour
computer, and we'll publish the best
ones for each popular model in a
forthcoming issue. &

More Hobbyist Clubs.

Florida

South Florida Computer Group (305) 752-8395,
(305) 271-2805

lllinois

Cache, Bill Precht, P.O. Box 36, Vernon Hills, IL
60061

Chicago Area Computer Hobbyists' Exchange
(312) 620-1671 Y
Louisiana

Emile Alline, 1119 Penn Ave., Slidell, LA 70458.
(504) 641-2360

Massachusetts

The Alcove Computer Club, (617) 664-4271
Minnesota :

Cliff Tanner, 121 Avenue C, Cloquet, MN 55720.
(218) 879-4581

Mississippi !
Gulfport Computer Group (601) 896-7193

New Jersey

The Amateur Computer Club of New Jersey, Sol
Libes, (201) 889-2000

New York

Ithaca Computer Group (607) 272-2339

New York City Micro Hobbyists Group, Robert
Schwartz, 376 Riverside Dr., Apt. 1E, New York,
NY 10025

Texas

Computer Hobbyist Group of North Texas, Bill
Fuller, 2377 Dalworth 157, Grand Prairie, TX
75050

NASA/JSC Club, Marlowe D. Cassetti, 1011
Devon Port Lane, Seabrook, TX 53085
Washington

Steve Herber, 2362 Franklin East, No. 402, Seat-
tle, WA 98102

Wisconsin

Don Stevens, P.O. Box 159, Sheboygan Falls, Wi
53085 :
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The BEST...The ULTIMATE

_of All Ignition Systems

ALLISON
 OPTO-ELECTRIC’

Yk Once installed and properly timed
your Distributor will give you

) e
R

® The Allison OPTO-ELECTRIC System ELIMINATES the
Points and Condenser, replacing them with an OPTO- ﬁ

Flectronic Trigger, using a Light-Emitting Diode and
Phototransistor. This System operates on a BEAM of LIGHT.
There is NO ‘‘Breaker-Point Wiper-Arm” to wear down,
Point bounce and erosion are completely eliminated thereby
giving longer Timing ACCURACY than any System using
“Mechanical’’ Breaker-Points. (and No Timing Fluctuation

the Game for the BEST in GAS MILEAGE and ECONOMY.
® The Allison’s *‘Built-In" DWELL never needs adjustment,

High and Low speeds. The RPM capability of the "OPTO-
ELECTRIC'" unit exceeds that of any known automotive in-
ternal combustion engine. Positive spark intensity and
duration helps eliminate “‘misfire’’ and extends the
Spark-Plug life.

@ The Allison “"OPTO-ELECTRIG" was engineered to OUT-
LAST the LIFE OF YOUR CAR. Only the Highest Grade
Solid-State Components are used . .. UNAFFECTED by
Moisture or Vibration! Easier engine starting under ANY

Before Buying

Y Installed in your Distributor in same location as Points.
COMPLETE INSTRUCTIONS FURNISHED.

(Not Necessary ta Dismantle your Distributor)
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Y No Breaker-Points or Condenser to EVER wear out or need an

CONTINUOUS PEAK PERFORMANCE!
9. ¢ PROVEN RELIABILITY

¢ ORDER with CONFIDENCE . . .

as wilh Magnetic Impulse Units). ACCURATE Timing gives FACTORY-BACKED 10-YEAR

the BEST in Engine EFFIGIENCY.. and thal’s the name of Free Repair or Replacementon ANY (1)) | {l B3
Defects in Materials or Workmanship.

it is PRE-SET to supply the OPTIMUM Performance at BOTH & SAVE! ORDER FACTORY DIRECT

® You may use your MASTER CHARGE or BANKAMERICARD.
Send us (1) Your Number, (2) Interbank No., (3) Exp. Date

MC or BA Card Holders, ORDER by TOLL FREE PHONE:
(800) 423-6525, Ext. 2.

ib | Send Postcard for our FREE BROCHURE.
Weather Condition. Solid, DEPENDABLE PERFORMANCE. < if you have already installed a **Capacitive-Discharge”” Ignition .

Modernize and Increase its Efficiency . . .
CONVERT YOUR ““C-D” UNIT TO BREAKERLESS!
Opto-Electric “TRIGGER UNIT"" . . . Only $34.95.

@ America’s Oldest and'Largest Manufacturer of Opto-Elecironic Ignition Systems.
ALLISON. Our BEST Salesmen are the USERS of our ALLISON System!

AUTOMOTIVE COMPANY. 1267 - E8 East EDNA

y maintenance. :
g

Factory Tested to 15,000 RPM
) Road and Race PROVEN
(Opto-Electric Systems Won al

INDY Two Years in a Row)

‘/(Calif- Res.:add Tax)
...that's EVERYTHING!
i Including
@ Send CheckorM.0. * Fostage & Insurance.
State Make, Year, Engine Size, (4, 6, or 8-cylinder).

(When in Continental U.S.A.)
any other Type ignition system . . .

PL., COVINA, CAL. 91722

id State equipment in the Mclntosh catalog. In add

Mcintosh Laboratory, Inc.

Mtinfosh cararoa
and FM DIRECTORY

Get all the newest and latest information on the new Mclntosh Sol-

ition you will

receive an FM station directory that covers all of North America.

East Side Station P.O. Box 96 l
Binghamton, N.Y. 13904

Dept. PE l
NAME l
ADDRESS- l
CITY. STATE ZIP :

For non rush service send the Reader Service Card to the magazine.
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