OCTOBER 1977 VOLUME 2, Number 10 $2.00 in USA

BUVIE

the small systems journal

N il
¥ / Vst 7 6 .
%~ ~7. 2
Yo <N
[ ¥ o — A
¥ /N T / M
£t/ \ / J
v —~3
£ ~— -
e \ A
Sl R R 4
~ N /"v/

S A i -
e 5
N t < R, 5 (20 R e N, b
% SO 23 FFETINORNL
/ A 7 ¥ 75 &
£ .7 A e S 7\ A
] o By W S Rl e T
X /e i7" o |
-— ‘ — :
- i "
A,
y . . . . T » o
¥
— S
— Y %
i -—
.
i b
.
T
a
























































































































































































































































































































































































































































































































































































































PDR-27 GEIGER COUNTER

Just released by the US Navy San Diego. They appear to be in excellent
condition and come in fitted aluminum carrying case not shown. Batteries
easily obtained except for 1.5 mercury cells which you can substitute with
external AA cells, 4 ranges from 0.5 to 500 mr/hr, detects beta & gamma
rays. Visual indication and if phonesa are purchased, audio as well. With
no facilities to test, we are selling ““as is"* visually OK, with schematic.

Phones $5.00 Inst. Book $5.00 PDR-27 $35.00

TOUCH TONE ENCODER KIT $12.95

Simply solder the chip to the PC board on back of the touch pad. It's done.
Add 9 volt battery, small speaker, and you have touch tone audio output.
We provide specs and instructions. SP-149-B $12.95

IR VIEWER $199.00 COMPLETE

Custom made with manufacturers guarantee. Complete with built-in
light source. Permits viewing in total darkness. Operates from 6 volt
lantern battery. Great for scientific experimentation, viewing birds,
animals, ciminal detection, just plain snooping. (We cannot ship to

Calif. residents. SPL-21 $199.00

SPECTRA FLAT TWIST

50 conductor, 28 gauge, 7 strands/
conductor made by Spectra. Two con-
ductors are paired & twisted and the flat
ribbon made up of 25 pairs to give total
of 50 conductor. May be peeled off in
pairs if desired. Made twisted to cut down
on ‘“‘cross talk.” Ideal for sandwiching PC
boards allowing flexibility and working
on both sides of the boards. Cost orig-
inally $13.00/ft

SP-324-A $1.00/ft. 10 ft/$9.00
SP-234-A  $1.00 ft 50 cond. 10 ft/$9.00
SP-234-B .90 ft 32 cond. 10 ft/$8.00

WIRE WRAP WIRE
TEFZEL blue #30 Reg. price
$13.28/100 ft. Our price 100 ft $2.00;
500 ft $7.50.

MULTI COLORED SPECTRA WIRE

Footage 10’ 50" 100’
8 Cond. #24 $2.50 9.00 15.00

12° 22 3.00 11.00 18.00
14 22 3.50 13.00 21.00
24 " #24 500 20.00 30.00
29 22 7.50 28.00 45.00

Great savings as these are about 1/4
book prices. All fresh & new.

TOUCHTONE ENCODER CHIP

Compatible with Bell system, no crystal required. ldeal
for repeaters & w/specs. $6.00

CHARACTER GENERATOR CHIP

Memory is 512x5 produces 64 five by seven ASCII
characters. New material w/data

$6.00

NMest,
L f

199

Please add shipping cost on above. Minimum order $10

FREE CATALOG SP-9 NOW READY
P.O. Box 62, E. Lynn, Massachusetts 01904

Circle 460 on inquiry card.



A New Altair That Looks Different

The new Altair Turnkey microcom-
puter is a significant departure in appear-
ance from the rest of the Altair line. The
front panel is virtually blank, sporting
only two toggle switches, five LED
indicators, and a key operated power
switch. All the functional units of this
Turnkey model of the 8800b are con-
tained on one circuit board called the
Turnkey Module board; this includes the
central processing unit (CPU), program-
mable memory, sense switches and serial
10. All the hardware for this model is
compatible with preceding Altair com-
puters.

The Turnkey Module board consists
of a serial 10 channel that can operate a
variety of peripheral devices, plus 1 K
byte of programmable memory and pro-
visions for another 1 K bytes of pro-
grammable read only memory and logic
for the power-on-start feature.

The available software includes a
multipurpose bootstrap loader and
monitor, both resident in the program-
mable read only memory. The 8800b
is software compatible with the rest
of the Altair line. For more informa-
tion, contact MITS, 2450 Alamo SE,
Albuquerque NM 87106.m
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A New Way to Label Integrated
Circuit Pins
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Industrial Users: Upgrade MDS-800 to
Develop Z-80 Code

For designers wanting the additional
capability of the Zilog Z-80 processor,
but who presently have Intel MDS-800
hardware and 8080 software, Relational

Memory Systems Inc (RELMS)
announces the Z-80 System Adaptor
Module, Z-80-SAM. Completely hard-
ware and software compatible with the

Here is an efficient method for label-
ing dual in line (DIP) integrated circuit
pins on the pin side of printed circuit
boards: Adtech Inc, POB 10415,
Honolulu HI 96816, has announced
DIP-1 DIP Pin Out Labels. The labels,
which come in a variety of sizes from 8
pin to 40 pin, are printed on an 8% by
11 inch sheet of clear mylar with
adhesive backing. The accompanying re-
production illustrates a portion of the
sheet. Each label is imprinted with the
appropriate pin out pattern. The user
cuts out the desired label and presses it
onto the circuit board. Each 8% by 11
inch sheet costs $5.95, postpaid, in the
US. This technique can save a significant
amount of time by cutting down on
wiring errors and speeding up trouble-
shooting. We highly recommend this
technique for prototyping, having used a
crude manual approximation for years to
help eliminate wiring errors.m
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8080, 8080A, 8085 and Z-80 micro-
processors, the Z-80-SAM enables an
MDS-800 to support and develop both
8080 and Zilog Z-80 software. The
Z-80-SAM contains a single board and
associated software and firmware. The
SAM microcomputer board supplants
the corresponding MDS-800 board.

Besides the hardware board, Z-80
SAM system monitor programmable read
only memory (PROM) firmware replaces
corresponding MDS-800 read only mem-
ory (ROM) firmware (on monitor ROM
board).

The Z-80-SAM extends the useful life
of the capital investment 8080 users
have in their MDS-800 system while
enabling the user to utilize the faster,
more efficient Z-80 microprocessor in
future hardware/software development.

Enhanced debugging capability is
afforded by hardware features such as
display LEDs and single cycle switch
which allow the user to freeze the
MDS-800 data bus, examine the bus

200
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Century Industries, POB 348, Blue
Bell PA 19422, has announced a new
power supply kit called the Mighty
4000, designed for use with microproces-
sors. The unit features four regulated
and short circuit protected outputs:
+5V at 5.5 A and —5 V at 2.2 A (both
fixed output), +5 V at 1.9 A to +12 V at
3.3 A,and +12 V at 0.23 A to +28 V at
0.33 A.

The supply is 10.66 by 4.43 by 3.80
inches (27.07 by 11.25 by 9.65 ¢cm) and
weighs 8.5 pounds. The price of the kit
is $99; it is also available assembled for
$129.m

Circle 578 on inquiry card.

New Minicomputer Periodical Offered

Minicomputer Press has announced
forthcoming publication of the first of
several new periodicals devoted to
minicomputer end users in business,
industry and the home. Minicomputer
Workbook is devoted to the interests
of engineers, educators and professionals
who are familiar with data manipulation
and computer concepts, but who need a
periodical that integrates the two areas
together in a meaningful way. For more
information, contact Charles Moore As-
sociates, POB 6, Stump Rd, South-
ampton PA 18966.m

Circle 579 on inquiry card.

contents, and single step the program.

The Z-80-SAM is priced at $1495 in
single unit quantities which includes the
Z-80 microcomputer board, monitor
ROM board, and Z-80 SAM assembler on
diskette.

For more information, contact
Douglas B Kelley, director of sales and
marketing, Relational Memory Systems
Inc (RELMS), POB 6719, Santa Clara
CA 95150.m
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Now low-cost memory
in reliability!

stacks up

Introducing a new generation of ECONORAM' dynamics
with SynchroFresh " reliability

Meet ECONORAM* (Il with SynchroFresh™ the
8Kx8 dynamic memory for S-100 bus computers that
really works. And uses less than half the power
of static designs. And costs just $188 for an
assembled 8K.

Unlike previous attempts at building a low-cost dy-
namic memory, ECONORAM* lll is entirely reliable ...
because of SynchroFresh™ a new approach to memory
refresh that is simple, elegant and totally effective.

SynchroFresh™was invented by George Morrow, de-
signer of the original ECONORAM*. Instead of ar-
bitrarily interrupting your CPU to perform memory
refresh cycles, Morrow designed SynchroFresh™ to
weave refresh invisibly into the natural timing of the
S-100 bus. SynchroFresh™ circuitry simply monitors
your computer’'s machine states, utilizing all of the
normal opportunities for memory refresh. It's
that simple.

And simplicity means reliability and dramatically
lower cost. That's why a SynchroFresh™ design was
chosen for the first ECONORAM* dynamic, to follow in
the footsteps of the largest-selling static memories
for personal computers.

ECONORAM* Il with SynchroFresh™is an 8Kx8 dy-
namic board, configured as two individually address-
able 4K blocks for flexibility. It is available assembled,
tested and warranteed for one full year for just $188.
This unprecedented warrantee offers a full refund of
purchase price if ECONORAM* Ill does not run
reliably with your S-100 CPU—evidence of our con-
fidence in its performance.

It is also available as a kit with complete assembly
instructions and documentation for $159.

ECONORAM* 11l with SynchroFresh™ in assembled
or kit form, may be ordered directly from Thinker-
Toys™ Write 1201 10th Street, Berkeley CA 94710
or call (415) 527-7548. Call BAC/MC orders toll-free
to 800-648-5311. Or ask your computer store to order
it for you.

ECONORAM* 1lI
with SynchroFresh™

$188

Assembled, tested & warranteed

A product of Morrow's Micro-Stuff for

Thinker Toys-

*ECONORAM is a trademark of Godbout Electronics.
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Bally Introduces New Programmable
Game Unit

The new Bally Professional

Ar-

cade home TV entertainment center
is a well-engineered example of the new
breed of programmable game modules
which use microprocessors for logic and

control functions.

The unit features a printing keyboard
calculator and can generate video games
in color. The games are stored on cas-
settes; users can change games when
desired by simply plugging a different
cassette into the front of the unit. A

large variety of games is available,

in-

cluding Checkmate, Dodgem, Seawolf,

tennis, elementary math drills

and

poker; up to four players can partici-
pate. All games come complete with

sound effects and music.
The unit sells for $299, which
cludes two game cassettes.

in-

Contact

Robert E Wiles, director of marketing,
consumer products, Midway Manufac-
turing Corporation, 10750 Grand Av,

Franklin Park IL 60131.m

Circle 581 on inquiry card.

OAE Announces New
PROM Programmer

OAE’s new programmable read only

Turn Your Microcomputer Into a
Programmable Scientific Calculator

From Artisan Electronics, 5 East-
mans Rd, Parsipanny NJ 07054, comes
news of a new microcalculator called the
Model 85. This new unit is the single
board equivalent of a hand held scien-
tific calculator but without a keyboard
or case, designed to interface directly to
a microcomputer.

Instruction entry to the microcal-
culator Model 85 is under micropro-
cessor software control. The Model 85
accepts instructions, provides a means to
detect busy status, and outputs the full
14 digit display back to the microproces-
sor for storage or display.

Software for controlling the Model
85 in both a read and write mode
requires less than 256 bytes of micro-
processor system memory.

The Model 85 has scientific calcula-
tion capabilities for handling scientific,
engineering, mathematical or statistical
problems. Problem solving capability
includes transcendental functions, such
as logarithms, sines and tangents; polar
to rectangular coordinate conversions for
handling complex arithmetic, vector;
multiple storage registers, selecting
operating mode and also constants for 7
and e are provided as well as four metric
to English unit constants for conversions
between inches and centimeters, liters to
gallons, and so on. Statistical routines
are also provided for calculation of
means and standard deviations. The price
is $189.m

Circle 583 on inquiry card.

Analog Input Module

Burr-Brown has announced their new
MP20, a microprocessor compatible ana-
log input which consists of a 16 chan-
nel analog multiplexer, high gain instru-
mentation amplifier, 8 bit analog to
digital converter, plus all necessary ad-
dress, data and control bus interfaces.

The MP20 is timing and logic level
compatible with the 8080A and the
8008 processors. No external logic is
needed. Gain and offset are internally
laser trimmed, eliminating the need for
external adjustments. Absolute accuracy
is better than +0.4% on the +5 V or 0 to
+5 V ranges.

Low level signals such as thermo-
couple outputs can also be handled
directly with reduced accuracy. The
instrumentation amplifier can be pro-
grammed with a single external resistor
to provide input signal ranges as low as
+10 mV full scale.

In actual use, the MP20 is treated as
memory. Each analog input channel oc-
cupies one memory location. Any
memory reference instruction can be
used to access data. Thus, one LDA
instruction will input data from one
channel to the accumulator. Two adja-
cent input channels can even be ac-
quired with one LHLD instruction.
The MP20 can also be interfaced as 10.

Power requirements for the unit are
+15 VDC and +5 VDC. The price is $195
in single unit quantities. Contact C R
Teeple, product manager, Burr-Brown,
International Airport Industrial Park,
Tucson AZ 85734.m
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Innovex Introduces New Series 400

memory (PROM) programmer should be
of interest to the experimenter. This is
the PP 2708/16, designed to program the
2708 and the 2716 PROMs which are
available from a variety of sources. A
parallel interface is used to connect the
unit to any microcomputer; an internal
address unit is built into the unit, plus
timing and control logic and DC to
DC power conversion from unregulated
8 VDC input.

The PP 2708/16 comes complete
with a black anodized aluminum case, 5
foot ribbon cable with connectors, and
software. The price is $249 for the kit,
or $299 for the assembled and tested
unit. Contact Oliver Audio Engineering
Inc, 7330 Laurel Canyon Blvd, North
Hollywood CA 91605.m

Floppy Disk Drives

Innovex Inc, 75 Wiggins Av, Bedford
MA 01730, has announced their new
series 400 floppy disk drives which
feature automatic head unload and step-
per motor timeouts, bidirectional write
protect, six LED activity indicators, and
50 pin ribbon cable or twisted pair
interfacing capability.

Both the Model 410, which is soft
sectored and IBM compatible, and the
Model 420, which is hard sectored,
provide single and double density record-
ing capability. A proprietary data sepa-
rator design is said to offer improved
data integrity margins in comparison
with other available units.

Prices for the Innovex Series 400
start at $575 in single quantities. Con-
tact Innovex for further information.m

Circle 582 on inquiry card. Circle 584 on inquiry card.
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S.D. SALES CO. P.0.BOX 28810 -B DALLAS, TEXAS 75228

* Imsai - Altair

Z-80 CPU BOARD

From the same people who brought you the $89.95 4K RAM KIT. We were not
to introduce an Imsai/Altair compatible Z-80 Card, but we do feel that ours has

single 5VDC supply, are all well known. What makes our card different is the extra
took in the hardware design. The CPU card will always stop on an M1 state.
generate TRUE SYNC on card, to insure that the rest of our system functions p:

a strict first come first served basis. Kit includes Zilog Manual and all parts. Kit

th 2 MHZ stals.
ra SQStes Z-80 Chlp & thnuaI
Manual — $7. .>0 Separately.

Complete kit -

design and quality for the lowest price! The advance features of the Z-80 such as an
expanded set of 158 instructions, 8080A software compatibility, and operation from a

Dynamic memary refresh and NMI are bought out for your use. Believe it or not, not all
of our competitors have gone to the extra trouble of doing this. As always this kit includes
all parts, all sockets, and complete instructions for ease of assembly. Because of our past
experience with our 4K kit we suggest that you order early. All orders will be shipped on

$49.95; Add $5.00 for Z—80A

$149.

“A” Compatible Kits x

the first
the best

care we
We also
roperly.

shipped

Dealer inquiries welcome on these items:

4K LOW POWER RAM

IMSAI AND ALTAIR 8080 PLUG IN COMPATIBLE. USES LOW
POWER STATIC 21L02 — 1 500ns. RAM’s. FULLY BUFFERED,
DRASTICALLY REDUCED POWER CONSUMPTION, ON BOARD
REGULATED, ALL SOCKETS AND PARTS INCLUDED. QUAL-
ITY PLATED THROUGH PC BOARD.

THE WHOLE
WORKS

For 250 ns RAM's add $10.

$89.95
kit

includes all parts, sockets: front panel measures 7'47'x 8%

NEW! DESIGN CONSOLETTE KIT - $89.95

S.D. Sales announces the inexpensive way to beat the wire wrap jungle. Our latest kit gives you 124 solderless quick connect terminals, enough
for eight 16 pin 1C’s and provides 50 x 8 common buss matrix. Has regulated +5VDC and +/-
Also includes a pulse generator variable from 10hz to 50mhz and .01 sec.
. and hardware. case not available.

15VDC, all at 1 AMP. Voltage regulation at 100%.
to 100 nano seconds. Generator output is +5V. In kit form only and

CAR/BOAT KIT

$34.95
Music to qoun Eans!

Gt

MUSICAL HORN

Musical Horn kit for car, boat or home. Plays any tune from Mozart to Led Zeppelin.
Change tunes in seconds; complete solid state electronics. Standard or custom tunes
available at $6.95 each. (You supply the sheet music — we supply electronics for your
favorite tune.) One song supplied with original order. Standard tunes available: DIXIE
- EYES OF TEXAS — ON WISCONSIN — YANKEE DOODLE DANDY — NOTRE
DAME FIGHT SONG — PINK RANTHER — AGGIE WAR SONG — ANCHORS
AWAY — NEVER ON SUNDAY - BRIDGE OVER RIVER QUI — CANDY MAN-—
Standard 2 inch 8 ohm speaker supplied. Power horn available for car/boat kit.

HOME KIT

$26.90

Kit includes speaker which operates
from your door bell. When door bell
is pushed your favorite tune is played.
Car/boat kit includes speaker which
operates from car/boat horn ring.
Allow 4 weeks delivery on both kits.

Limited Quansity!
g $99 5 kit

the hassle — avoid the 5314!

6 DIGIT ALARM CLOCK

We made a fantastic kit even better. Redesigned to take advantage of the latest advances in IC technology.
50250 super clock chip, single 1.C. segment driver, SCR digit drivers. Greatly simplified construction. More reliable and easier to build. Kit includes all
necessary parts (except case). For P.C; board add $3.00; AC XFMR add $1.50. Do not confuse with Non-Alarm kits sold by our competition! Eliminate

KIT

Features: Litronix Dual %" displays, Mostek

NEW! WITH JUMBO LED READOUTS!

POWER
1000 MFD SLIDE SWITCH RES,STOR
Filter Caps Assortment
Rated 35 WVDC Up- Our best seller. Includes 15 OHM
nqul style  with PC miniature and standard 25W
leads. Most popular val- sizes, single and multi
ue ym hobbyists, position units. All new. BY
CLAROSTAT

200/%2.

& P§|’0LDE£SD
ASRSEOSF:ST-II;/I%F;VT 1N4148/1N914
W 8% & 10% PC 100/ 2
leads. A good mix of .
vilues! Speciall 1N4002 - 1A

100 PIV

40/91.

DISC CAP
THERMISTORS ASSORTMENT
P.C. Leads. At lea
MEPCO — NEW! 10 di?faerfznt ‘v.-,uii?.
1.5K OHM Includes .001, .01, .05
plus  other standard
values,

5/$1.00 | 60/$1.00

AMD-1702A | *

Special!

*

10/$40. $4.95 ea.

3.579545 11,000 MFD
we I adony wichade Sonve
Base Crystal Computer Grade Cap
FACTORY PRIME UNITS! BRAND NEW! $1.25 $3.00 each
" . 39 MFD
1.5 Micro-Seconds Access Time. e o
3 for $1.00 Electrolytic

15 for $1.00

FACTORY PRIME!
21L02-1

Not only are our RAM’S faster than a speeding bullet but they
av1eur)\ow very low power. We are pleased to offer prime new
2

2-1 Low Power and Super Fast RAM's. Allows you to

STRETCH your power supply farther and at the same time keep
the wait light off!

500ns 8/%12.95
250ns 8/%$15.95

CONTINENTAL UNITED STATES
TOLL FREE WATTS LINE:

r >

~

1-800-527-

3460

Money “Back
Guananiee!

oM i — $
MOVERER IC's from XEROX MKS50337-58.35
1C's R 80AR D, 1402 A Shift Regulator — 50c B O e e (o e e e e e e s bl es e
P ST
AL\*T SVEC MHO0025CN — 55¢ Supplied with data sheet and applications.
FULL
7400 — 9c 7430 — 9c 7493 —26¢ P
7402 9¢ 740 _ oc 74121 22 MQOS 6 Digit Up/Down Counter
1408 = Jc e 0 ylles =aidde 40 PIN DIP. Everythi g ted p ter chip. Feat Direct LED td
A o ver n u ever ante i a counter C 1 243 ure irec segmen rIVP
G ;38? ”: }C a8 7]09 7?” 51— 9c single power sul’lpvlv (192ysDC TVV;E) sn(n'l d 5 . Pre odabi counter, Sger’ﬂrﬂ'e pre-
¢ 7451 — 9c 74155 —22c loadable compare register with compare out-put. BCD and seven segment outputs, internal scan
%w 7410 — 9c 7474 —16¢ 74193 —35¢ oscillator, CMOS compatible, leading zero blanking. TMHZ. count input frequency.
7416 —13¢ 7475 —24c 8233 — 35¢
7420 — 9o 7486 —16¢ Intel — 1302 — 45¢ $12.95
Fabl o W YOUR . BANK Texas Residents Call Collect: TERMS: NO COD'S. TEXAS RESIDENTS
AMERICARD ~ OR  MASTER : ADD 5% SALES TAX. ADD 5%
CHARGE ORDER IN ON OUR 214/271-0022 OF ORDER FOR POSTAGE &

HANDLING. ORDERS UNDER
$10.00 ADD 75c. FOREIGN
ORDERS — U.S. FUNDS ONLY!

Orders over $15.

Circle 462 on inquiry card.

Choose $1. FREE MERCHANDISE!






















ATTENTION DEALERS:

Announcing

T In

electronic components

One-Stop Component Center

*0ver 200 quality items in-
~ cluding integrated circuits,
resistors, diodes, transis-
tors, capacitors, connect-
ors, switches, sockets,

LEDs and Data Books

covering all JIM-PAK®
items.’ 3 ;

* Immediate delivery on all
orders

=Store display racks avail-
able

*Stock rotation and return
policy

* Direct mail program avail-
able from list of active
electronic buyers in dealers’
area.

*National advertising cam-
paign in leading electronics
magazines to include list
of qualifying dealers

*Nationally known manu-
facturers’ products at prices
every dealer can afford

* Guaranteed products

*Standard industry part
numbers

I
Jlm-pak

A component line of proven
sellers developed for the

independent dealer. Ideal for

computer shops, school
stores, electronic dealers,

hobby shops, or any location '

where there is a potential
market for electronic sales.

A product line which sup-
plies most of your needs
from one distributor with a
reputation for fast and
efficient service. Attractive
and compact display racks
make initial installation of
the JIM-PAK® line easy. ..

'Your customers deserve the

best. Now you can profitahly

retail name hrand compbn-»

ents at competitive prices.
Be the first in your area to
announce and sell the JIM-
PAK® line. Write or call
today.

FOR MORE INFORMATION AND PRICING SCHEDULE CONTACT:

a division of James Electronics, 1021 Howard Avenue, San Carlos, California 94070, (415) 592-8097
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