3% PUT THE “IGNITION OF THE FUTURE"’
ON YOUR CAR TODAY!

MODERNIZE and Bring Your Car "UP-TO-DATE"
with the MOST EFFICIENT Ignition ever invented! §
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each side, The game is won by getting one of
your pawns to the opposite side of the board
or destroying all the computer’s men.
Hexpawn is very instructive in technique
because the computer learns as it plays. At

looks on the terminal. Scelbi’s computer
game book sells for $14.95,

WANT A NEW WORD? Y

phasors, and navigate your ship. Every move
you make consumes energy and energy
conservation is crucial. Then there is the
additional consideration of protecting your-
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3 The “XRA-700" produces the MAXIMUM “High Energy”
Long Duration Spark. . .from your present car's Ignition Coil.
This permits the Puositive Firing of Spark Plugs, even under the
most Adverse conditions. Also, Eliminates “Engine Misfire,”
resulting in more COMPLETE COMBUSTION! Thus you get
IMPROVED Fuel Mileage, a HIGHER Performance Level. . .
keeps Plugs FROM FOULING and gives LONGER Plug Life!

Customers Report:
Yk “IT MORE THAN PAYS FOR ITSELF!

Y INCREASES Gas Mileage up to 30%!

* SAVES Money on Costly “Tune-Ups"'!
Gives Continuous PEAK Performance!
QUICKER Starting in Any Weather!
Smoother Running. . .Faster Acceleration!

¢ Plugs Last Up to 4-Times LONGER!""

3 Reliability PROVEN in Millions of Customer Miles to be so
exceptionally GOOD. . .that every “XR-700" hasa LIFETIME
WARRANTY! FREE Repair or Replacement for as long as
you DWN the Unitl. . .and even if you CHANGE Cars, Allison
will supply you the necessary PARTS to fit ANY Point-Type
Distributor, . .FREE! (Include $2 for Postage & Handling).

[ FITS ALL CARS, Domestic & Foreign. 4, 6 or 8-Cylinder. |

Y DO-IT-YOURSELF...EASY INSTALLATION!
The New "'XR-700" is Completely Faclory Assembled. .

Thoroughly TESTED! New Precision "'Drop-in” Mounting
Bracket, willi color-coded, '‘Snap-Together' wire conneclions

No Distributor Removal necessary. . . Protected against “Incofrect Hook-up!
@ Thousands sold at $59.95 ® ONLY

NOW! Allison’s Production 9 95
Technology offers you the

same Premium Quality XR-700 MPLETE
at this SPECIAL LOW Price. .. [CE,‘,’HBS. add Tax)
THAT'S EVERYTHING..INCLUDING POSTAGE & INSURANCE

% DRDERWITH CONFIDENCE. ..
install the “XR-700", and prove to your own SATISFACTION
that it is as advertised, or return it within 30 days fora FULL
Refund of the Purchase Price

3 SAVE! ORDER FACTORY DIRECT,
Send Check or M.0,, State Car Make, Year, No. Cylinders

3 MASTER CHARGE or BANKAMERICARD Card Holders:
ORDER by TOLL-FREE PHONE. (B00) 423-6525, Ext. 2
or Send us (1) Your Number, (2) Interbank No., (3) Exp. Date.

4':(. SEND for FREE BROCHURE

The four Scelbi books that are the subject
of this review contain a rare mixture of useful
programs and substantial illustration of tech-
nique. If you use them as texts and study
them without skipping, you will be much
more confident when you approach your
next programming task, Minimizing memory
was a secondary concern of the writers; the
first was the ease of following the logic.

While the four books are written for 8008-
and 8080-based microcomputers, 1 highly
recommend them for owners of any type
computer. If you want to run the programs
on your machine they can be converted,
which although a fairly tedious job, is much
easier than starting from scratch. It is an
unbeatable educational experience to boot.

And [ practice what I preach since I have
taken the floating point arithmetic package
from Machine Language Programming for the
8008 and Similar Microcomputers and con-
verted it to run on the JOLT microcomputer
that uses the MOS Technology 6502 pP. The
manageable game programs presented in
Scelbi’s First Book of Computer Games for the
8008/8080 is an ideal place to start such a try
at translating from one instruction set to
another because of their uncomplicated
fundamental structure.

Now to the books themselves. Machine
Language Programming for the 8008 and
Similar Microcomputers starts out at the most
basic level of any of the texts and proceeds
through a sophisticated program develop-
ment. The manual begins with a deseription
of the instruction set of the 8008 and talks
about flow charts and hand assembly tech-
niques. It covers 2’s complement number
representation and methods of converting

1E6 x 22.2 = +0.2220001E+ 08
1E7 / 10 = +0.1000000E + 07

1E9 / 1E4 = +0.1000000E + 14
10 — = +0.1000000E + 02

10 -1 = + 0.9000000E + 01

12E30 X 20E-2 = + 0.2400009E + 31

Following the command prompting dot on
the third line is the G or go command that
starts program execution. The input data
routine accepts numbers in integer, fixed
point, and scientific notation. E stands for
exponent and signifies that the succeeding
digits are powers of ten. 1E—4 is 1 X 10~* or
0.0001, Output is always in the normalized
form =+ 0.------- E+--, Seventh place inaccura-
cies are caused by accumulated’ conversion
errors and can be eliminated by a little more
work.

As with all four books a complete assem-
bled listing for the 8008 is given. The other
three have dual listings fdr both the 8008 and
8080. Published in a large 84 X Il-inch
format, the 200-page edition is priced at
$19.95.

Scelbi’s First Book of Computer Games for
the 8008/8080 includes complete descrip-
tions and program listings for Space Capture,
Hexpawn and Hangman.

Space Capture uses an eight by eight space
checkerboard in which you must capture an
alien ship by surrounding it with PHASOR
hits. The initial program message describes
the game perfectly:

““SPACESHIP CAPTURE. YOU
HAVE 15 PHASOR SHOTS WITH
WHICH TO DESTROY MY TRAVEL
SECTORS. IF ALL MY ADJACENT
SECTORS ARE DESTROYED | AM

An 8-bit word-buffer holds the word
selected from the list. The guess-buffer is
initially filled with hyphens which are
replaced with letters from the word buffer as
matches occur between the word buffer and
the guessed letter. A program loop sequen-
tially tests the characters in the word buffer
for a match.

The printout below shows how Hangman

_The next book is entirely devoted to a
single fascinating game. Scelbi’s Galaxy
'Gamefor' the 8008/8080 works with 64 sectors
in space each having a matrix of 64
quadrants. You can give commands that give
short and long term scans, fire torpedos and

then expands each of the main chart
blacks.

SCELBAL requires 8K of memory and
includes a close facsimile of the floating-
point package in the first book as an essential
component. Although SCELBAL does not
include extended features such as trigono-
metric and logarithmic functions, afler a
study of the book and some research in

RIG DOES IT ALL!

BUILT-IN SPEAKERS

Easy audio checking

40 KV METER
50aU sensitivity monitoring

FRONT CONNECTORS

Tube and Solid State

THE UNIVERSAL
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33KVLEADED GLASS 19” CRT

EIA recommended to protect against
dangerous X-radiation

A MUST FOR

TODAY’S
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WHY
USE

THE ATC-10

GENERAL

TELEVISION
SERVICER?

Patents Pending
covering 13 unique features.

Because for an investment of
$299.95, the ATC-10 provides
most of the combined features of
a conventional color bar pattern
generator, an Analyst and a sub-
stitute tuner. You get time saving
bonus features, too, like the RED
RASTER, 3.58 MONITOR, GRAY
QUAD, and multi-purpose
HATCHDOTS patterns.
e
Al Flynn, proprietor of Al Flynn
Radio TV Repair Service, Ingle-
wood, California says . . .
“Versatility makes the ATC-10
generator a money maker. The
ATC-10 is what TV repairmen have
needed for ten years."

——————————————————————————————————————

Write for more information on
the ATC-10 General Television
Servicer, or try it at our risk.

— 30 DAY SHOP TRIAL —

(If not 100% satisfied in every
way, return for instant retund in full.)

American
Technology
Corporation

representing functions as truncated series, the
reader should be able to add his own func-
tions (with additional memory). No doubt
periodic updates or reader submissions in this
vein will be published later on,

SCELBAL has three basic modes of oper-
ation. Most significant is stored program
operation where line numbers are typed at
the beginning of each line. These are stored
for later execution using the RUN command.
The second mode is direct execution. If line
numbers do not precede the statements they
will be executed immediately after the
carriage return. In this mode the program
operates something like a calculator.

Third is the command mode. SCELBAL

detects four commands. Entering LIST trig-
gers a printout of your program. SAVE and
LOAD store and reload programs stored on
paper lape. magnetic tape cassettes. or any
external storage device. SCR clears the
program buffer and variable storage memory
areas in preparation for a new program.
User programs can contain 26 variables
but more can be handled with the extended
array capability. 8K of memory leaves about
1250 words for higher level program storage.
The SCELBAL manual is priced at $49.95.
All four publications are available from
Scelbi Computer Consulting, Inc. 1322
Rear—Boston Post Road. Milford. CT
06460. R-E

Heathkit AA-1640
Power Amplifier
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IF YOU ARE DIGITALLY DEXTEROUS. DETER-
mined, dauntless, patient, possessed of
intellectual curiosity and like to accept
challenges, here is THE project for
you—the Heathkit model AA-1640, a
200-watts per channel stereo power-
amplifier.

If you like the feeling that there’s a
worthy reward at the end of a demand-
ing project. the AA-1640 will more than
satisfy it. In fact, you're likely to feel
that you actually did little to earn such a
large reward for your efforts and time.

My “journey” with the AA-1640 was
not a smooth one, While I worked with
great care and patience, it was still
possible to commit “boo-boos.” While I
found the instruction manual complete
in terms of installation details, I found it
confusing in a number of spots. While
Heath comes on strong with a pledge
that it will be a “silent partner” in your
project, its implementation of that
partnership leaves a bit to be desired.

Construction

My total investment of time was 70
hours—a lot to spend on a single project.
But it was done pleasurably, over a
period of two months, in working
sessions of one to two and a half hours.
The latter is the maximum I would
recommend; going beyond that can put

that keeps you going beyond reasonable
limits.

Were I to build another AA-1640, I
could lower the time figure by about 15
hours. I'm certain an experienced kit
builder could put the unit together in 50
to 60 hours at the outset. I found myself
spending a lot of time rechecking parts
numbers and hardware sizes because of
an overly cautious nature. To show you
the amount of parts/hardware involved,
it required over three hours to initially
check them against the packing lists.

One of the first things that impressed
me about the AA-1640 amplifier was
the way it was packed. It came in three
boxes. One confained the meters and
related circuit boards. Another con-
tained a single item—the power trans-
former, a 25-pound “monster.” The
third contained the rest of the kit. Split-
ting the kit enabled Heath to ship via
United Parcel, a company noted for
handling electronic products with care.
Packing the kit in three boxes also
substantially reduced the chances of
internal damage. as for example, the
power transformer loosening from its
moorings and slamming into a lighter,
more vulnerable part of the kit.

The second thing that impressed me
was the sense of security I had after
reading a note from Bob Ellerton, Tech-
nical Consultant, “your personal consul-
tant during the assembly and checkout
of your kit . . . we’re partners in the
project.” While I’d built two other elec-
tronic kits several years ago—an inte-
grated amplifier and a stereo tape
recorder—I still had a certain amount of
stage fright. The note dispelled it. (My
personal consultants actually were
members of the Heathkit Electronic
Center staff in Manhattan.)

Being a cautious type, I decided to
“ground” myself before starting by
perusing the construction manual,
Again I was impressed, this time by the

what it was supposed to during its
checkout.

My second came an hour and a half
later, on completion of the input
amplifier circuit board. I was relieved to
find that rewiring (and reheating) a
miswired transistor had not affected its
capabilities.

My third came two and a half hours
later on completion of the power-supply
circuit board, the largest so far. At this
point I felt that T would have few prob-
lems completing the set, with no real
complications as long as I steadfastly
observed each nitty-gritty detail as
outlined.

My first apparent trouble occurred
some eight working hours later at the
end of wiring the first of two output-
amplifier circuit boards. The meter did
not respond as it should have at one
check point (page 50 of the manual)—it
barely moved. Following instructions, T
rechecked the entire board for solder
connections, shorts, etc. Finding none, I
then continued following instructions
and replaced a capacitor. I got the same
miniscule meter reading, nowhere near
as broad as indicated in the manual. T
was stumped and decided to wire the
second board and see what happened
when I checked it out, for comparison
and as a kind of double check. T also
figured that if T had trouble with it, T
would take both boards to my Heathkit

consultant for help.

On completing the second amplifier
circuit board, and comparing it part for
part, placement for placement with the
first, I ran the same checks. As with the
first board 1 got correct meter readings
at all but one check point—the same
one. This suggested there might be an
error in the manual, the instructions, or
what have you. I headed for midtown
Manhattan with the manual for help
from the Heathkit center.

There I was told that while the
manual reading showed a span of one-
fifth of the meter scale, that the minis-
cule reading I had obtained was, indeed,
desirable and that I had no problem.
Relief! However, I left feeling a bit
miffed that the manual did not spell out
the fact that a virtual no-reading
reading was OK.

A major disappointment occurred
some 26 working hours later when I
conducted the input amplifier tests
(page 110 of the manual). Nothing.
Zero. . . . Thinking the tuner/preamp
combination was at fault, I checked it
out. It worked. On rehooking the units
and starting a recheck, I blew a fuse. I
attributed this to having accidentally
shorted the tips of a pair of bare blue
wires that extended from the innards of
the kit. That stopped me cold. At this
point I decided to stop by the kit center
for advice. There I was told that I had

probably blown two diodes as a result of
my inadvertent short and was given free
replacements plus a new fuse.

Wiring them in and turning on the
set. [ heard a momentary buzz and saw
a puff of smoke. It was one of the
replacement diodes. This suggested I
take the amplifier in to Heath for a
look-see and additional assistance.

After explaining the matter at the
Heathkit center, I was told that I had
probably shorted a relay that caused the
diode to blow. In the process of asking
for further explanation and what I
might do next to correct the problem, I
was informed that others were waiting
for their questions to be answered and
that there were phone calls lined up for
the technician to answer. Rather than
risk trying to comprehend a hurried,
impatient explanation of what then
seemed to be a complicated matter in
such a hectic, pushy atmosphere, I opted
to leave the unit for repair. I was told it
would be ready in two weeks.

It was ready in exactly one month. I
was informed that the delay was caused
by a total remodelling of the Heathkit
center and employee vacations. My
invoice read “Fuse blown by defective
DI01,102 (diodes), defect caused by
left-channel circuit-breaker wires not
being connected. Protection board now
works. Initial tests all OK, now ready

continued on page 92

Treat yourself to a new direct reading DVM today.

SercoRE Dvves |

POCKET PORTABLE
ANALOG REPLACEMENT
3-digit, 1% DCV,

Battery or AC

Only $134
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LAB ACCURATE
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Only $158
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DVM32

Battery or AC
Only $198

BENCH & FIELD MASTER
3% digit, .5% DCV,

DVM38

AT YOUR FINGERTIPS

3% digit, 1% DCV,
Auto-Ranging
Only $348

A COMPLETE LINE OF DVMs TO FILL YOUR EVERY NEED OR WANT.

You can be sure more times in more circuits, under
more adverse conditions, with greater versatility,

Want more information? We
would like to tell you all about

o) Dot G a strain on your concentration cqpabili- , th accuracy, and meter protection than any other the Sencore DVMs by sending
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0] Yo ' In fact, the company advises you fo  well thought out. . less money too. 10 Day Free Trial: Try any of  a six-page brochure, and the

e i “proceed at a leisurely pace ... to My first sense of reward came at the : ? = o

5 For your convenience, we accept P id aE Hied y P King too  end of less than two hours of working these famous DVMs for 10 days. If the DVMs in name of your nearest Sen- Iy

| Master Charge, BankAmericard 2v0ldgelting [16d A0 WOIE0 q : Bl ohiiid oF chekias ot use don’t prove exactly what we say, return them  core Distributor today .. . My /(553 3
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