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Build a Light Pen

Whats Inside an LSI-11?
Using Memory Address Space

Golf Handicapping By Computer



































































































































































































































































5% OFF ON ORDERS OVER $50.0
10% OFF ON ORDERS OVER $100.00
15% OFF ON ORDERS OVER $250.00
TTL
7451 A7 74154 1.25
7400 $ .14 7453 .17 74155 1.07
7401 .16 7454 .17 74156 1.07
7402 .15 7460 .17 74157 .99
7403 .16 7464 35 74158 1.79
7404 .19 7465 35 74160 1.39
7405 .19 7470 30 74161 1.25
7406 .35 7472 .30 74162 1.49
7407 .35 7473 .35 74163 1.39
7408 .18 7474 .35 74164 1.59
7409 .19 7475 .57 74165 1.59
7410 .16 7476 39 74166 1.49
7411 .25 7483 79 74170 230
7413 .55 7485 1.10 74173 1.49
7416 .35 7486 .40 74174 1.62
7417 .35 7489 248 74175 1.39
7420 .16 7490 59 74176 .89
7422 .26 7491 97 74177 .84
7423 .29 7492 71 74180 .90
7425 .27 7493 .60 74181 2.98
7426 .26 7494 94 74182 .79
7427 .29 7495 J9 74184 2.29
7430 .20 7496 79 74185 2.29
7432 .23 74100 1.30 74187 5.95
7437 .35 74105 .44 74190 1.35
7438 .35 74107 .40 74191 135
7440 .17 74121 .42 74192 1.25
7441 98 74122 .45 74193 1.19
7442 .77 74123 .85 74194 1.25
7443 .87 74125 .54 74195 .89
7444 .87 74126 .63 74196 1.25
7445 .89 74141 1.04 74197 .89
7446 93 74145 1.04 74198 1.79
7447 .89 74150 .97 74199 1.79
7448 1.04 74151 .79 74200 5.90
7450 .17 74153 .99
LOW POWER TTL
74L00 $ .25 74L51 $ .29 75190 $1.49
74L02 25 74L55 33 74191 1.45
74L03 25 74L71 25 74193 1.69
74L04 23 74L72 39 74195 1.69
74L06 25 74L73 49 74198 279
74L10 25 74L74 49 74L164  2.79
74120 33 74L78 79 74L165 2.79
74L30 33 74185 125
74142 149 74186 69
HIGH SPEED TTL
74H00 § .25 74H21 § .25 74H55 $ .25
74H01 .25 74H22 .25 74H60 25
74H04 .25 74H30 25 74H61 25
74H08 .25 74H40 25 74H62 25
74H10 .25 74H50 <25 74H72 39
74H11 .25 74H52 25 74H74 .39
74H20 .25 74H53 25 74H76 49
8000 SERIES
8091 $ .53 8214 $1.49 8811 $ 59
8092 .53 8220 1.49 8812 .89
8095 1.25 8230 219 8822 2.19
8121 .80 8520 1.16 8830 2.19
8123 1.43 8551 1.39 8831 2.19
8130 1.97 8552 2.19 8836 25
8200 233 8554 219 8880 119
8210 2.79 8810 .69 8263 5.79
8267 2.59
9000 SERIES
9002 $ .35 9309 $ .79 9601 $ .89
9301 1.03 9312 79 9602 79
CMOS 4016A .56 4050A .59
4000A  $ .26 4017A 1.19 4066A .89
4001A .25 4020A 1.49 4068A 4
4002A 25 4021A 1.39 4069A 4
4006A 1.35 4022A 1.10 4071A .26
4007A 26 4023A 25 4072A .35
4008A 1.79  4024A .89 4073A .39
4009A 57 4025A .25 4075A .39
4010A 54 4027A .59 4078A +39
4011A .29 4028A .98 4081A .26
4012A .25 4030A 44 4082A 35
4013A 45 4035A 127 4528A 1.60
4014A 1.49  4042A 1.47 4585A 2.10
4015A 1.49  4049A 39
74C00 $ .22 74C74 $1.04 74C162 $2.93
74C02 .26 74C76 1.34 74C163  2.66
74C04 44 74C107 1.3 74C164 2,66
74C08 .68 74C151  2.61 74C173 2,61
74C10 .35 74C154 3.5 74C195  2.66
74C20 .35 74C157 176 80C95 1.35
74C42  1.61  74C160 2.48 80C97 1.13
1.04 74C161 293
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JANUARY SPECIALS

CLOCK CHIPS

5311 $3.95
5312 2.95
5314 3.95
5316 4.15
CALCULATOR CHIPS
5005 $1.69

Voltage controlled oscillator — sine, square, triangular
$3.95

4-6 digit, 12-24 hr. alarm, timer and date circuits — with
$6.95

MM5330 — P channel device provides all logic for 412 digit

DIGITAL MEMORIES

7447 BCD to 7 seg. decoder drvr. $ .69 2102 $2.65

7483 4 bit binary full adder .59 2102-1 2.75

7490 Decade counter 45 2102-2 2.75

74151 8 channel multiplexer .59 82823 3.25

74153 Dual 4 input multiplexer .79 F93410

74180  Parity generator checker 79 256 bit RAM 2.19

74193  Binary up/down counter .99

9602 Dual one shot.69

75C00 Quad 2 input NAND gate (CMOS) 12 9939 FUNCTION QRNERATOR
output. 16 pin DIP with data

LINEAR 7001 CLOCK CHIP

301 Hi perf op amp mDIP .25

339 Quad comparator DIP 1.29 data

3201 5V neg. V reg. 5v 1.39

320T 12V neg. V reg. 12V 1.39 DVM CHIP 4z DIGIT

3407 12V neg. V reg. 5V 1.39

340T 15V pos. V reg. 15V 1.39 volt meter. 16 pin DIP with data

$14.95

Data sheets on request. With order add
$.30 for items less than $1.00 ea.

PULTRON V.1.P. QUARTZ REGULATED .
MEN’s 5 function — hours, minutes, month,
day and seconds. 300
Latest slim-line design (prox. %" thick) 301
Four year calendar — requires setting only 302
on February 29th. ;g‘;
One year warranty against all defects in 307
material and workmanship. 308
Built-in phototransistor adjusts intensity of ;‘1’:'(
display. e
Gold tone — with adjustable mesh strap. 319
320
322
32
$99.50 5
+$1.50 Shipping
. 3407
& Handling
Usual 10% Discount 1
Applies 376
377
380
380-8
381
382
LED's 550
MV10B  Red TO 18 $ .22 MEMORIES e
MV50 Axial leads a8 y 556A
MV5020 Jumbo Vis. Red 1101 256 bit RAM MOS $ 1.50 560
(Red Dome) 2 1103 1024 bit RAM MOS 3.95 o
Jumbo Vis. Red 1702A 2048 bit static PROM 565
(Clear Dome) 22 UV eras. . 17.95 66
ME4 Infra red diff. dome 54 2102-2 1024 bit static RAM 4.25 567
MAN1 Red 7 seg. .270” 2.19 5203 2048 bit UV eras PROM 17.95 709
MAN2  Red alpha num .32” 4.39 5260 1024 bit RAM 2.49 210
MAN4  Red 7 seg. .190” 1.95 5261 1024 bit RAM 2.69 711
MAN5  Green 7 seg. .270” 3.45 5262 2048 bit RAM 5.95 3
MAN6 6" high solid seg. 4.25 7489 64 bit ROM TTL 2.48 739
MAN7 Red 7 seg. .270" 1.19 8223 Programmable _ROM 3.69 741
MAN3  Red 7 seg. .127" 74200 256 bit RAM tri-state 5.90 747
straight pins 29 748
MAN8  Yellow 7 seg. .270” 3.45 304
MANG66  .6” high spaced seg. 3.75 1307
MCT2 Opto-iso transistor 61 1458
CALCULATOR & 1800
CLOCK CHIPS LH2111
MULTIPLE DISPLAYS 5001 12 DIG 4 funct fix dec $2.49 3900
NSN33 3 digit .12” red led 12 pin 5002 Sameias’ 3001 (exc 7524
fits 1C skt. $1.79 cios o iypower = 3038
HP45082 5 digit .11 led magn. lens uct w/mem ] 8864
7405 com. cath 3.49 MM5725 8 DIG 4 funct chain & dec 1.98 75150
HPS0B2 4 disit .11 LED-magn MM5736 18 pin 6 DIG 4 funct 4.45 e
7414 ,enfm'mm caih o 3.25 MM5738 8 DIG 5 funct K & mem 5.35 i
ENA37 9 digit 7 seg led RH & MM5739 9 DIG 4 funct (btry sur) 535 ey
ddscels: magns lers 58 MMS311 28 pin BCD 6 dig mux 445 Lo
$P-425-09 9 digit .25” neon direct MMs312 :‘dl?'" 1 pps BCD 568 75492
interface with MOS/LSI, NI ;lrsin";u;ps BED 8
180 VDC, 7 seg. 1.79 e s
MM5314 24 pin 6 dig mux 4.45
MM5316 40 pin alarm 4 dig 5.39

SHIFT REGISTERS
MM5013 1024 bit accum. dynamic
mDIP

MM5016  500/512 bit dynamic mDIP
SL5-4025 QUAD 25 bit

$1.75
1.59
1.29

>

DTL

930  $.15 937 A5 949
932 A5 944 A5 962
936 a5 946 A5 963

y -

LINEAR CIRCUITS

Pos V Reg (super 723) TO-5
Hi Perf Op Amp mDIP TO-5
Volt follower TO-5

Neg V Reg TO-5

Pos V Reg TO-5

Op AMP (super 741) mDIP TO-5 .26

Mciro Pwr Op Amp mDIP TO-5
5V 1A regulator TO-3

V Follower Op Amp mDIP

Hi perf V Comp mDIP TO-5
Hi Speed Dual Comp DIP
Neg Reg 5.2, 12, 15 TO-3
Precision Timer DIP

Quad Op Amp DIP

Quad Comparator DIP

Pos V reg (5V, 6V, 8V, 12V,
15V, 18V, 24V) TO-3

Pos V reg (5V, 6V, 8V, 12V,
15V, 18V, 24V) TO-220

AF-IF Strip detector DIP
AM/FM/SSB Strip DIP

Pos V Reg mDIP

2w Stereo amp DIP

2w Audio Amp DIP

6w Audio Amp mDIP

Lo Noise Dual preamp DIP

Lo Noise Dual preamp DIP
Prec V Reg DIP

Timer mDIP

Dual 555 Timer DIP

Phase Locked Loop DIP

Phase Locked Loop DIP

Phase Locked Loop DIP TO-5
Function Gen mDIP TO-5
Tone Decoder mDIP
Operational AMP TO-5 or DIP
Hi Speed Volt Comp DIP
Dual Difference Compar DIP
V Reg DIP

Dual Hi Perf Op Amp DIP
Comp Op Amp mDIP TO-5
741 Dual Op Amp DIP or TO-5
Freq Adj 741 mDIP

FM Mulpx Stereo Demod DIP
FM Mulpx Stereo Demod DIP
Dual Comp Op Amp mDIP
Stereo multiplexer DIP

Dual LM 211 V Comp DIP
Quad Amplifier DIP

Core Mem Sense AMPL DIP
Voltage contr. osc. DIP

9 DIG Led Cath Drvr DIP
Dual Line Driver DIP

Dual Perepheral Driver mDIP
Dual Peripheral Driver mDIP
(351) Dual Periph Driver mDIP
Quad Seq Driver for LED DIP
Hex Digit driver DIP

$.71
29
.53
.80
7

.89
135
1.07

95
113
119
170
1.52
1.58

1.69

170
35
71

4.25

2.25

175
35
35
35
Al
.80

Satisfaction guaranteed. Shipment will be made via first class mail in U.S., Canada and
Mexico within 5 days from receipt of order. Add $.50 to cover shipping and handling
for orders under $25.00. Minimum order $5.00. California residents add sales tax.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1708/ MONTEREY, CA. 93940 USA
PHONE (408) 659-3171
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A well done Spacewar
game is one of the most
interesting  strategy and
hand-eye coordination
tests ever invented.

86

NYBBLE

At long last one of the things that | have
wondered about all my life has been defined.
| refer to your answer to Stephen Holland’s
letter on page 84 of issue 3. You define a
nybble as half of a byte. | am a fisherman
and had never before known exactly whata
nybble was. Now will you define stryke?

All kidding aside, | enjoy the magazine
greatly. | am a nuts and bolts hardware type
with a good technical background, first
phone and amateur extra, and enjoy all the
articles. The ones on programming are above
me yet. No experience in that area. So, on
page 88 | give them all 10 (shades of
Analog).

Keep up the good work with a balanced
magazine that will appeal to all of us for we
all need to know something about each
other’s areas.

Roy W. Dancy
Dothan AL

A stryke is what happens when lightning
hits a computer. It gets all shaken up and
refuses to work.

SPACEWAR,
ANYONE?

Let me first add a word of appreciation
to all the others you have received. BYTE is
a great magazine. Be sure and send me my
renewal notice when it comes due.

The other item | would like to bring up is
Spacewar. This is a game that was played on
conventional computers 5 years ago. How
much memory does it take? Do you know
where | could get a copy of a program of
one of its versions?

Stewart Shelton
Madison WV

Thank you Stewart. We cannot reel off a
definite answer on memory requirements for
Spacewar, but do believe a reasonably com-
petent Spacewar application is within the
realm of the home brew computer tech-
nology as it stands today. We've seen imple-
mentations done on minicomputers with less
than 32K 16-bit words. When we get some
good articles on this application, you’ll see
them printed in the pages of BYTE. A well
done Spacewar game is one of the most
interesting two-person strategy and hand-eye
coordination tests ever invented,

ROLLING HIS OWN

I am particularly encouraged to see a
magazine of this type published; most of the
other publications available either assume
the background of an electrical engineer or
computer science theoretician, or assume no
background at all. I've always wanted a
computer of my own, and when the
“Mark-8" project came along, | jumped at
the chance to get one. | have it almost
finished, but have had some problems in
obtaining simple items like a decent power
supply at a reasonable price (not trusting my
electrical theory enough to build my own),
or attractive paddle switches for a front
panel. Fortunately | have not been working
alone, having a partner building another
Mark-8 along with me; we order our com-
ponents together and take advantage of
quantity discounts.

Your magazine kept my wheels turning
into the early hours of the morning,
especially the material on graphics display
devices. The 8008 is cheap and that is an
important consideration for anyone on a
grad student’s budget. Perhaps in the future,
the other chips and kits will come down in
price and us poor folks will get a chance to
play with the other stuff.

Robert Jones
Washington DC

~ PS, Any chances of an organized project
to get a hardware text editor, loader, assem-
bler for 8008 systems?

It is good to hear that you are getting a
computer up and running, Robert. An 8008
will certainly serve you faithfully and
reliably once you get your system up,
running and debugged. | may be critical of
the 8008 at times because it is a machine
with which | have intimate familiarity: my
first home brew computer learning
experience was an 8008. Aside from the
relatively slow speed of an 8008, it is quite
capable of executing all the typical home
brew computer person’s requirements.

HOUSEKEEPING COMPUTER

My husband just received his first copy,
October, of BYTE yesterday, and as usual |
glanced at it as | brought it in. Surprise! An
article just for me! Most of his magazines
don’t interest me too much, because their
articles are too technical. But Richard Gard-
ner’s article was fascinating. We almost
fought over who got to read the magazine.



The main reason the article was so
interesting to me is that that is almost
exactly our story. We have our own com-
puter (Altair 8800 with 9K of memory), and
we have been planning to use it in most of
the ways you mentioned. Soon | will be
allowed to put my food planning on the
computer: recipes, menus, nutritional plan-
ning, scasonal shopping, etc. | think I’ll even
key it to alternate speedy meals for days
when dinner starts late. Keith has already
begun thinking of eventually using it to
control our interior environment, which will
be very helpful in maintaining proper storage
conditions for our vyear’s food supply. |
think he is even planning to use it to play
selected music throughout our dream house
from a central control center to speakers in
the various rooms. His original plan was to
develop an information retrieval system, to
reduce the space required in filing. (We have
a 4-drawer legal size file cabinet, full, as well
as many books, notebooks, etc.) And we
have already been having the neighbor kids
in playing with the computer. When we get
the terminal and cassette recorder con-
nected, our only limit will be the sky (or is it
the memory?).

I'm looking forward to hearing more
about home computers, and would appre-
ciate help in programming my food pro-
grams, as | don’t know much of the tech-
nical aspects.

Carol H. Kendall
Vernal UT

LOGICAL INERTIA

Yes indeed, by all means, instantly enter
my subscription to your fabulous, fascin-
ating, incredible magazine. My imagination
races at the thought of a Klugeharp. TV
typewriters titilate my thoughts. Do it . ..
my check is enclosed.

Allow me to share with you a notice
posted on the wall of a major computer
manufacturer | once was associated with:

Today's computers execute instruc-

tions in the sub-microsecond range.

This can cause programs to develop

considerable logical inertia, making

HALTS extremely dangerous. The

following technique is suggested when

a HALT is necessary:

Stop HALT
HALT In case still skidding
GOTO Stop

L. E. Staples
San Antonio TX

As with all software problems, the solu-
tion is a mass of instructions.

building and
testing of
|\ circuits

; On all models...
P simply plug in your
obsoletes . #" components and inter-
. connect with 22-ga. solid
ordlnary g, " wire. All models accept all
breadboards "’ DIP’s, TO-5's and discretes
with leads up to .032"' diameter.

Multiple buses can easily be linked for power and ground distribution,
reset and clock lines, shift command, etc. Bases: gold-anodized alumi-
num. Terminals: non-corrosive nickel-silver. Four rubber feet included.

Order ACE Tie DIP No. No. Board Size Price
No. Model No. |Points |Capacity |Buses|Posts (inches) Each
923333 | 200-K (kit) 728 8(16's) 2 2 [4-9/16 x5-9/16|$18.95
923332 | 208 (assem.)| 872 8(16's) 8 2 |4-9/16 x5-9/16| 28.95
923334 | 201-K (kit) 1032 |12 (14's) 2 2 4-9/16 x 7 24.95
923331 | 212 (assem.)| 1224 | 12(14's) 8 2 |4-9/16x7 34.95
923326 | 218 (assem.)| 1760 | 18(14's)| 10 2 |6- 1/2x7 1/8 46.95
923325 | 227 (assem.)| 2712 | 27 (14's)| 28 4 8 x 9-1 59.95
923324 | 236 (assem.)| 3648 | 36 (14's)| 36 4 10- 1/4x9 1/4 | 79.95

We honor M.C. and B.A.C. charges. SHIPPING/HANDLING|C.0.D.

Add sales tax on OH and CA orders. Adg

(F.0.B. Painesville on company P.O.’s.)
Dealer inquiries invited

All products guaranteed to meset or d published i
1|: A P PRODUCTS INCORPORATED
Box 110-G @ Painesville, OH 44077 @ 216/354-2101

Up10$1000  §1.00 |§ .70
; $10.01t0$25.00 150 | .80
thischart. 2501105000 200 | .90

fees from

Bulk Memory

Microcomputer Audio
Cassette Interface

o Records and plays back through
standard TTY interface 83 50
o Variable BAUD rate

o Single +5V supply *Unit Quantity
o Rate factory set at 300 BAUD for use with inexpensive
audio cassette recorder

Send To: SOUTHWEST 13777 North Central Expwy.

Suite 416
DEVELOPMENT D‘;‘Itlzs, Texas 75231

COMPANY 214-231-2558

D Enclosed is check for $83.50. Please send my cassette
interface immediately.

[:]Please send cassette interface C.O.D. Enclosed is my check
for $8.5Q . | will pay postman $80.00 upon delivery.

Name

Address

City. State Zip




BOOK REVIEWS

Because they are simply
programmed, there are
endless small games of
chance, games involving
out-guessing the computer,
and venerable ‘“‘ancient”
games, often with modern
twists thrown in.

Many of these programs
are over-simplified versions
of the “real” games, due
to the dual constraint of
the BASIC language and
generally limited computer
resources, but this makes
them even more attractive
for the microcomputer
user.

88

101 BASIC Computer Games, Digital Equip-
ment Corporation. Maynard, Mass. $7.50.

Before you dismiss this as just another of
the plethora of BASIC game books, note
that 707 BASIC Computer Games claims the
distinction of being the ‘first [circa July
1973] collection of games all in BASIC,”
and “the only collection that contains both
a complete listing and a sample run of each
game along with a descriptive write-up.”

The preface cites the educational value of
games as one of the prime motivations for
the book. This is a fact which no one would
seriously contest, but which computer
center directors seem to overlook as they
contemplate the hours of wasted computer
time. Since time on our home systems is
never wasted, by definition, this shouldn’t
pose a problem.

Most of the games in the book are
computer simulations of simple games of
chance, sports, “ancient” games, and board
or card games. And, as the preface adds, very
few of the games use the innovative capa-
bilities of the computer “to come up with
something new and truly unique.”

The authors of this collection have, for
the most part, put an imaginative or
humorous illustration with each game. The
format consists of a short descriptive write-
up of the game, any special language or
computer requirements, a reference to (and
sometimes personal notes from) the author,
and a listing of the game, along with sample
runs.

Because they are simply programmed,
there are endless small games of chance,
games involving out-guessing the computer,
and venerable ‘“‘ancient’” games, often with
modern twists thrown in. For example,
there’s AWARI, an ancient game of rotating
beans in a pit; BAGLES, a 3-digit number
guessing game that teaches simple logic;
BUG, a dice-rolling game that draws a bug
part-by-part; CHOMP, involving eating a
computerized cookie, while trying to avoid

eating the poisoned piece; the ancient game
of GUESS, where the user tries to guess the
number the computer is ‘“thinking of”;
HANG, the age-old game of hang-man, with
the added ‘‘bell and whistle” of drawing the
hung man part-by-part; and TOWER, a game
program that helps the user attempt to solve
the old, old puzzle of the Towers of Hanoi,
providing a graphic display of each step on
the way.

There are dozens of standard game-
playing or sport-simulating programs. For
example, in the card game area, we have
ACEYDU, an acey-deucey game; BLKJAC, a
very comprehensive (Las Vegas rules) black-
jack game; POKER; and the old card game
of WAR. The book also sports baseball,
basketball, bowling, boxing, darts, bull-
fighting, high school and professional foot-
ball, golf, ice-hockey (against Cornell!), and
parachuting games. Board games include
bingo, checkers, Go, Monopoly, Nim, and
three-dimensional  Tic-Tac-Toe (none of
which embody much computer intelligence,
unfortunately). The simulations include
games of battleship, gunboat, a World War Il
bombing mission, Can-Am road racing, Civil
War battles, fur-trading, governing the
ancient land of Sumeria, ruling a modern
island wisely, successful pizza-delivering,
Apollo capsule landing, lunar lander
maneuvering, space war, and a stock market
simulation. The gambling games and games
of chance are even more numerous.

Many of these programs are over-simpli-
fied versions of the “‘real’”’ games, due to the
dual constraint of the BASIC language and
generally limited computer resources, but
this makes them even more attractive for the
microcomputer user. A few of the games are
quite comprehensive and thus rather large:
blackjack, pro football, Can-Am racing,
lunar landing, and space war (which is really
a complete Star Trek simulation).

101 BASIC Computer Games includes a
few novelty and scientific programs such as
BANNER, which prints large letters on
standard terminals in a banner-like fashion,
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