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MEMBERSHIP AND SUBSCRIPTION

Although I'd hoped to be able
to send you the ACS Newsletter
free, the costs of printing
and postage are just too high,
desplte several contributlons,
unsolicited but highly welcomne,

Therefore, a combined mem-
bership and subscription fee
of $3,00 has been established,
There will be no dues, &t
least not in the foreseeable
future, The number of News-
letter issues you will recelve
wlll depend on how many join,
and should be at least 8,
probably more. The Newsletter
will appear about every 6 or
8 weeks,

To become a member of the
Amateur Computer Soclety and
receive the ACS Newsletter
issues that will follow this
one, please send $3,00 to

Stephen B, Gray

Anmateur Computer Society
219 West 81 8¢t

New York, N,Y, 10024

Those who sent contribu-
tions are ACS members as of
now, and will have their sub-
scriptions extended to the
full amount of their gifis.

The Beginning

The Amateur Computer Soclety was
launched on the afternoon of May
5, 1966, when letters of ammnce-
ment were sent to ten technical
‘and hobby magazines. So far, five

have printed the letter: Control
Engineering (June, » 12); QST
(July, p 78); EEE (June, p 142);
EDN (July, p 7); and Computer
Deslign (August, p 12), _

The orlginal letter of an-
nouncement ran thils way:

This is an invitation to your
readers who are amateur builders
of digital computers to join the
new Amateur Computer. Soclety, .
whose main purpose is to exchange
information through a newaletter,
To limlt the membership to the
really serious, the ACS i1s open

-only to those who are building or

operating a homemade computer
that can at least perform auto-
matle multiplication and divigion,

"The newsletter will contain
Queries from members with prob-
lems, answers provided by myself

‘or gther readers, details of com-

puters built by members and by
manufacturers, and information on
surplus computer hardware, cheap
integrated circuits, and relevant
publications,

"Will qualified readers please
send me information about their
computers, such as word length,
memory size, clock speed, number
of instructions, sources of hard-
ware and schematlcs, present prob-
lems, and details of clever solu—
tlons to previous problems,

"If there is enough interest in a
lower-level group, it may be pos-
sible to form an r‘.‘h'nai:et.u- Comput-

. er Logic Soclety," for those who

want to construct logic circults
and simple computers.!



The first four magazines printed
various parts of the flrst three
paragraphs, Only Computer Design
printed the entire letter, so the
great majority of responses were
from a rather high caliber of
amateur,

Response

As of today's mail, 54 letters
and telephone calls have been re-
celved, from 19 states, including
Hawail, plus Canada and Switzer-
land, and continue to come in at
the rate of one a day., A third
came from IEEE members; two are
Senior Members, Five gave their
ham call letters,

Most of the prospective ACS
nembers are in the New York area
(19}, the Los Angeles area (11),
or the Chicago area (9), Many are
engineers; several work for com-
puter manufacturers (IBM, Univac,
GE, Honeywell) in loglc or memory
design. Two are in highschool,

As expected, only a very few

are past the half-way mark in the _

building of thelr computers. One
man is about two-thirds of the
way toward completion; the rest
range from "I've been thinking
about building a computer for
some time" to "I have the shift
registers completed, ¥

The most coumon problems are
with input/ocutput, memory, and
finding overall computer schemat-
ics, This lssue of the Newsletter
will deal mainly with the problem
of the schematlcs, as thig is the
main deterrent to getting started
for most of us. :

Firast ACS Mailing

To all those who wrote to bthe
ACS, a two-page resume of the
Plans and aimsg of the Society was
sent. Because this first issue of
the ACS Newsletter wlll be gent
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to all future enquirers, the ACS
resume, which was dated July 1,
1966, 1s reprinted hére, in part:

"The main reason for the existence
of the ACS 1s to enable amateur
computer builders to help each
other, saving time and money by
trading ldeas. And there are many
areas where an amateur needs help:

A, Circults

1. Surplus, Where can they be
bought? Where do you get
the schematics? How do you
use circult boards whosge
Terminal contacts have been
broken off (as all surplus
IBM SMS boards, for exam=-
ple)? -

2. Congtruction, Where can you
find schematics, with parts
values, for not-too-~compli-
cated circuits? What are
the most practical and
cheapest ways of mounting
the components on a board?
Are homemade printed-wiring
boards cheap enough to use?

8. Integrated Circuits, Who
. mgkes the cheapest and most

rellable IC's? What are the
best and cheapest ways of
nmounting them?

"B, Mounting of Gircult Boards

1. Fixed. Is there & practical
way to do this?

2, Plug-In, What female con-
nectors are cheap enough %o
use in quantity?

3, Modular Front Panels. Are
commercial panels (with
jacks) available? What
types of homemade modular
(individual) panels are

most practical and cheapest?

{Continued next page)
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¢, Interconnections

l. Fixed. Is fixed wiring
- practical? What are the
most practical ways to use
fixed wilring?

2. Plugwires. Is it practical
to use plugwires to inter-
connect circults? what
plugwires, commercial or
homemade, are cheapest and
best? What cheap plug-
boards are available?

"D. System Design

1, QOverall. Vhere can comput-
er schematics be obtained?
Can an amateur design his
own compulber?

2. Memory, Vhat type of mem-
ory ls cheapest? What is
the overall cost of a core
memory, per bit?

3., Display. Which is cheapest,
neon or incandéscent lamps?
What other dlsplays are
economical?

4, Output. What output 1is _
cheapest and most practi-
cal? Are there cheap tape
punches? Is a printer too
expensive?

"D, Help

l, What commercial companies
are nelpful in providing
information or surplus -
parts, or both?

2. What companies refuse to
give Information, such as
schematics for surplus
components?

"The plan, at present, for the
newsletter 1z to include the
above listing of the basic prob-
lems in the first issue, and then
go 1nto each of the 14 categories
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in one of the followlng issues.
Each issue will algso contain prob-
lems outlined by members and solu-
tions furnished by myself (if I
have the answer) or by other mem-
bers in later issues. There will
also be information on commercial-—
ly made computer trainers, which
are usually simple enough to be
built by a computer amateur, if he
can get his hands on the schemat-
ica, ‘

"P.S, As for-my own background,
I've been an editor and writer on

‘computers for more than 10 years,

including five years as the com-

puter editor of "Electronics' mag-

azine, "

COMPUTER_SCHEMATICS

1. Flodac, The simplest computer
for which schematics are available
is the Univac Flodac, which is ac-
tually a fluid-logic demonstrator.
However, 1F you have a good knowl-
edge of logic, you should be able
to convert the fluidics to elec-
tronic logic. If any.of you do,
Please let me know; perhaps we can
meke the electronic schematics
available to others.

Flodac has a memory (4 words of

. four bits each), arithmetic regia-

ter, function select, clock, four
instructions,. stc, It's a minimum
computer, but contains all the
essentlals,

Although Univac would not Pro-
vide the schematics, the patent
gives all the detaills, Send 50¢ to

the Commlssioner of Patents, Wash-

ington, D,C., and ask for a copy
Oof patent 3,190,554, "Pure Fluid

Cgmputer," by A.J. Gehring, Jr. et
&al,

By the way, Univac recently

. started to market fluidics ele-

ments, but the prices are rather
steep for an amateur, something
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over $10 for & flip-flop,

2. Pedagac, Although never built,
this "pedagogic automatic comput-
er' 1s thoroughly described in
three chapters of '"Digital Com-
puter and Control Engineering'
(R.S. Ledley, McGraw-Hill Book
Co., 1960, 835 pages, $15.60).

Pedagac has 19-bit words, 17
instructions, a magnetic-drum
nemory, serial arifhmetlc and a
single-address scheme. There are
gix types of cireult cards; the
basic package 1s an AND-OR ({three
ANDs and one OR), the output of
the OR available direct and in-
verted,

The baslc Pedagac transistor
is a 2N643, which may be obso-
lete, and may be equivalent to a
2N395 or 2ZN397, The basic diode
is a DR435 ($80/100), which may
be equivalent to a TISS, 1N4009,
1NG9E, 1N910, 1NOll, 1N497 or
1N695. The- 1N911 seems the oloa-
est match, but this needs check-
ing out.

Pedagac réquires about 5,000
wire connectlons. The book gives
a rack layoul and a partial wir-’
ing table,

An associate of Dr, Ledley has
written me that Pedagac has never
been constructed. It was not de~
signed to be bullt; as its pur-~
pose was pedagoglcal, the plans
were not checked out as thorough-
ly as if construction had been
the goal, It was noted that Peda-

gac has no real provision for in- -

put or output.

3. Digiac 3050. A $2500 semi-
automatlic desk-top computer
trainer without memory, .this has
4-bit words, three registers, in-
put pushbuttons and output lamps,
and 7?7 instructions. .

The parallel addeﬁ uges dif-
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ferent logic in eachsofizthe four
stages: NOR, NAND, DCTL and AND-
OR~INV logic.

Diglac 3050 uses 382 1N60 di-
odea ($23/100) and 204 transig-
tors, designated "DEOL" on the
schematlica, These are made to or-
der for the company, but are di-
rectly replacable by 2N404'g
($31/100). '

A gchematic is included for
the power supply, which furnishes
the required £10 volts, and the

The Diglac 3050 manuals are
$10 for the set of two, one on
computer description, the other
on progranmlng and applications.
Digital Elsctronics Inc., Ames
Court, Plainview, New York 11803,

(The Digiac 3080 manual, .
originally planned as a $50 set
of two, has finally been publish-
ed as a single programming manual
for $8, Digiac 3080 is a $19,500
computer trainer, desk-size, with
25-bit words, over 100 instruec-
Tlons, 40896-word maegnetic-drum
memory and paper tape I/0, plus
IBM Selectrie I/0 typewriter. )

4, Bi-Tran Six. This $5500 desk-
top computer trainer weighes 98
pounds, has a single-address bi-
nary parallel scheme, and thirty
instructions, The core memory )
contains 128 6-bit words, Indica-
tor lamps show the operation of
all regigtera.

Volume 1 of the two Technical
Operations Manualg covers opera-
tion, theory and schematics of
individual ciroulits. Complete
parts descrlptions are included,
except for transformers snd core

‘memory. The tranglstors used are:

2N1304, 2N1305, 2N1309. Diodes:
1N270,

Volume 2 covers maintenance
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programs, wiring diagrams and log-
ic diagrans. .

Price for both manuals, $29,96;

Fabri-Tek Inc., 1019 Eagt Excelsl-:

or\Blvd., Hopkins, Minn, 55343,

5. Rugslan ENC, Vacuum~tube com-
puter frainer, thls "Educational
Numerical Computer' uges 19-bit
words, & single-address system,
and has 1l ingtructions.

It also has a magnetilo-drum
nemory of 1,024 words, using a
"drum from a machine of the se-
ries Uralg-~1l." Photoelectric
tape-reader input, printer out-
put [ ]

Seventeen types of circults
are uged in ENC, total of 387,
including 163 flip-flops. Main
tube types are 6N3P, 6P1P, 6Zh2P,
for those of you with access to
Soviet tubes.

The 168-page Englisgh transla-
tion of the original Rugsian
(1963) book gives a complete dig-
cussion of ENC; very interesting
to read how the "other side' com-
putes., Send $3.00 for "Digital
Computer for Training Purposes
(ENC), by V,I. Matov, et a1,
JPRS: 24,4908, OTS 64-31219,% to
Clearing House for Federal Scien-~
tifle and Technical Information,
Springfield, Virginia 22151,

bbb it b ibib R de

Negotlations are under way with
4 other manufacturers to see if
they can sell us sets of overall
aschematios, but the outlook isn't

good, If you know of other avall-

able computer schematics, let me
know and 1'l)l mention them in the
next 1lssue of the ACS Newsletter.

It was hoped that manuals would
be obtalnable for the Univac 422
computer trainer, with magnetic-
core storage, 1l5-bit words, nine
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‘reglsters and 64 instructions.

However, the 422 hag been "de-
standardized," according to Uni-
vac, and the manuals are no long-.
ér avallable, :

BOOKS AND BOOKLETS

We Built Our Own Computers, A.B.
Bolt, edltor, Cambridge Universi--
ty Preas (New York office: 32
East 57 8t.), 1966. 10l pages,
$3.95 hardcover; #1,95 paperback.

This book, reviewed here only
because several members had asked
about 1%t, describes very simrle
computers, analog and di ital,
made by 6th-form boys (12 years-
old) at a British school,

Of use only to beglnners and
those workin% with beginners.
The digital ."ecomputers" all uae
Telays and are quite small,

S ab Sk 44040 S8 440 b Sbdb

Integrated Clrcuit Projects From
Motorola,6 available from H
Dept., ACS, Box 955, Phoenix,
Arizona 85001; $1.10 (§$1 plus 10¢
Tor handling and postage), Has 96
peges, las the first IC project
book for the hobbyist and exXperi-

3

. menter, Among the contents: a.

square-wave generator with 10-

ngec rige time, frequencles from
6 Hz to 60 kxHz; binary computer;
organ, etc, (Haven't seen it yet

. but seems well worth the dollar.)

R4 1b o 4 1)

Desipgn of Transistor Switchin
gircuita for Data-Processin
quipment, 75 cents from RCA
Electronic Components and De—
vicea, Harrison, N,J, Hasg 44
pages on deslgn congiderations,
Procedures and examples, plus
typical switching elrcuits using
RCA translstors. The 16 circults
use a varlety of transistors and

Number 1' -- August 1966



voltages; there 1s not a unified
set of circults. The booklet enda
with a computer transistor data
chart: 6 memory-driver types, 44
loglc types, maximum ratings and
electrical characteristics limits
for each,

PROBLEMS AND (SOME) ANSWERS

1-1., Where can I buy computer com-
ponents? .

These have been mentioned:

John Meshna, 19 Allerton St, Lynn,
Mags, 25¢ for catalog,

ALCQ, 3 Wolcott Ave, Lawrence,
Mass,

C and H, Pagadena, Calif,

Salvage Depts of Autonetics and
Hughes Alrcraft, in California,
Saturday mornings,

NOTE: Order by mall only ag a
laat resort,., Word on one store 1is
that ‘'"muoch of the computer
equipment is pretty Jjunky ... the
memory drums seemed beyond re-
pailr...." Caveat Emptor,

1-2. Does anyone have manuals or
schematics for the magnetic-drum
system built by LFE in 1955-6 for
the RCA 501, with a 15-million-
bit capacity, 120 heads, 100-plus
mercury-wetted relays and what
appears to be two separate ampli-
fier chassig?

1-3, Where can I get "WY" IBM SMS -

circuilt carda?

l-4, How can I golve the problem

. of high-speed, high-power drum.-
head~switching at low cost?

1-5, WYhat is a sultable connector
for a 10% x 12" PC board? I'd
like to use wire-wrap intercon-
necitiong, .
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'1-9. Where can I locate a cheap

rd
-"\‘\ :
~ Nt

.1-6, Where can I buy low-cost inte-

grated circuite?

The cheapest IC's I've seen are the .
Fairchild RTL epoxy TO-5 devices,
newly reduced to:

1-99 100-999 1,000 up
Buffer $.80 § .54 .36
Dual 2~
input
gate .80 .54 .36
JK FF 1,50 1,00 .67

Falirchlld Semiconductor, 313 Fair-
child Drive, Mountain View, Calif,

The Motorola MC700P series includes
a dual JK flip-flop for $2, 1-999;
the Philco E-line Serles DTL has

a JX FF for $2,80, 100-999,

1-7, How can I design a 10-psec
delay line using RC elements? .,

1-8. What are fhe pros and cons on
serial versus parallel address and
assoclated circult requirements?

electroluminescent output display?

YOUR ANSWERS TO THESE PROBLEMS WILL
BE PRINTED IN THE NEXT ISSUE,

' THE LAST WORD

That's 1t for the first 1ssue. As
of today's mall, we have 60 poten-
tlal members, And the latesat word
on the possibility of being able to
buy overall schematics for a couple
of standard computers i1s more en-
couraging ‘now, See the next issue,

NEXT ISSUE will be about input-
output equipment, If you have
had any experience with this, or
thoughts to share, send details,
What 1s cheap and reliable? Can
we make 1t? Where can we get 1t?
How much of an interface does it
require?

Oopyright 1966 by Stephen B, Gray
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MEMBERSHIP

Inquiries about ACS membership
have been recelved from 77 men
thus far, in 23 states, Canadas,
Switzerland and Ital;. Of these,
36 have gent in the $3 to become
members (4 have sent in more),
including the Canadian, go the
ACS 1s now an international group.

INPUT/OUTPUT

Although there are a great many
types of input/output equipment,
nearly all are heyond the finan-
cial reach of the average amateur,
or they take up too much space,
Card readers and punches, magnetio
tape, eleotrioc typewriters, elec-
troluminescent panela, printees,
crt digplay ~- thege are usually

too expensaive and moat of them are

too big, In the middle ground are
such devices as rear-projection
display, Nixie tubes, paper tape
readera and punches, magnetio
drums -- expensive if new, often
reasonable when used or surplus.
That leaves, at the ocheap end of
the socale, 1amps and pusghbuttons,

With only lamps and pushbuttons
as input/output, automatic pro-
gram loading is not poesible, nor
1a the read-in of external daata,
Output oconsists of reading the
regisgter lamps,

This is well and good for the
firet stages of oomputer bullding,
but sooner or later the amateur
wants to get into automatio eper-
ation, Hig first step 1s often in
the direotion of Teletype gear,

The ACS i1s fortunate to have a

member with much Teletype experi-
ence, Jim Hayneas, who has analyz-
ed the various models of Teletype
equipment for uas:

Teleot Equipm

Although Teletype gear is slow
and awkward to uge, it is readily
avallable and relafively cheap.
The only stuff that is widely
avallable uses the 5-level Murray
(often oalled Baudot) oode.

The 0ld Model 12 hasg the advan-
tage, for oomputer use, of having
a parallel-input printer and a
parallel-output keyboard. Thig is
80 old it is obselete even for
amateur use, but probably some of
the machines can be obtained from
hame in the New York area, which
was its maingtay,

The more recent and more popular
Model 15 is quite widely avail-
able (for example, gsee the All-
tronice-Howard ads in QST maga-
zine). This, like the rest of the
later Teletype line, has the dia-
advantage for compuﬁer use of re~
quiring serial signals, Thus one
must bulld an electronio serial/
parallel/serial oonverter, or
£ind an eleotromechanical one
(not too hard to find, partioular-
1y in New York).

The current Model 28 line is usu~
ally available, and although ge-
rial in operation, ie more at-
traocotive for computer use becauge
of 1ts higher speed oapability
(100 wpm, 10 char/sec) and be-
oauge it is more readily recoded
to & more computer-compatible
ocode, In fact, one who is ambil-
tous could even convert it to a



Model 36, whioh uses the ASCII
code, But probably it would be
eaaier to keep the 5-level code
and just rearrange the numeric
characters for a BCD code. How-
ever, once one has & program in
and running, he can gonvert code
to Murray in the computer, ao
that odd-coding would be needed
only to get the initial program
in and running. For a serial com-
puter, this might well be done as
in the Raytheon 250, loading one
bit for each character of input,

For information on the avalilabil-
1ty of 28-line equipment, contact
Bert A, Prall, 558 Ridge Ave.,
Winnetka, Illinols. If one plans
to do his own rebullding and re-
palring, this should be speoci-
fled, as the gear 1as much cheaper
that way,

One can also get new Teletype

ear from the factory; the Model
3 8-level ASCII machine 1s quite
popular with amall computer mak-
ers, and can be had for about
$600, Contact Mr, R.R, Bo ,
Teletype Corp., 656566 Touhy Ave,,
Skokie, Illinois.

Teletype alse has punohed-tape
%pparatus capable of higher speed
106 char/sec). There is very
1little of this on the surplus mar-
ket, but Bert Prall ie the one to

try.

Some saving can be had on the
Teletype equipment new fyom the
factory, by buying the bare-boneas
units (typing unit, keyboard)
separately and doing your own
cabinet or cover, The regular key-
board has to have the typing unit
to make 1t work,

One nilce feature of the 33 line 1is
that the keyhoard is parallel and
there 1s an electrical parallel/

gerial converter. Thus ohe can use
the parallel interface rather than
the gerial interface that 1is nor-
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mally used for communiocation pur-
poses, Also, the paper tape read-
er in this line 1s magnet-driven,
whioch makes 1t nice if one wents

to use the tape reader by itself.
The punoh 1s made to be used with
the typing unit and cannot prao-

tically be uged alone,

Then there is the more rugged Mod-
el 35 line, but an amateur would
not likely want any of this, as

1% 18 quite a bit more expensive.
(This is used in some SDB and Uni-
vac computers, and others.)

If one wante to be a bit archaic,
he could find out all he wants to
know about the Teletype and mag-
netioc-wire I/0 gear used with
SEAC by contaoting the National
Bureau of Standards, This is, of
course, completely cbsoclete hy
today's atandards. However, one
might be able to do gomething in
the way of working over a cheap
tape recorder to get high-speed
operation on the computer and
slow-gpeed recording and playback
from Teletype gear.

(National Bureau of Standards Cir-
oular 551, issued Jan, 28, 1955,
“Computer Development (SEAC and
DYSEAC) at the National Buresu of
Standards," was at one time avail-
able for $2 from the Supt. of Doo-
uments, Govi. Printing Offige,)

This 1s about all except to men-

tion that in San Francisco one
should try Buckley's. He usually
hag Teletype gear and he onoce
had some old IBM ﬁleotrawriter
gtuff, although the latter was in
pretty bad ocondition, But the
Electrowriter is not at all want-
ed by hams, which should hold its
price down,

P,3. The b-level Murray code is a
bit awkward to handle, but then
one could rearrange the Teletype
keyboard and the type pallets to
get his own 5-level code based on
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BCD or exoese-3 or whatever is de-
sired. But then, in a machine of
any size, one can do the code ocon-
version by programming, or by mak-
ing an off-line converter, so that
the standard machine may be uged,
thus preserving the normal key-
board arrangement, Therefore, the
major I/0 problem is what to do
when Teletype equipment isn't

fast enough,

W 0 0 00 W B 3 W B

Another member, Fred Strother, has
furnished the names and addresses
of companies that sell uged Tele-
type equipment:

t Uged Telet ar
Atlantic Surplusg Sales Corp.
250 Columblia Street
Brookiyn, New York

(catalog)

J. Thomaen WOYVP
11001 South Pulaski Road
Chloago, Illinois 60655

Alltronics-Howard Co,
Box 19
Boston, Massachugetts 02101

Elliott Buchanan WEVP(C
1067 Mandana Boulevard
Oakland, California

Columbia Electronics (eatalog)
4365 ¥, Plco Boulevard
Loa Angeles, California 90019

R.E, Goodheart Co,, Inc,
Box 1220-A
Beverly Hills, California 90213

Fred suggests the Teletype Madel
14 reperforators and tape dig-
tributors, available at a very
nexinal prioce. These units print
and perforate 9/16" tape from a
five-level coded signal. The key-
board and the tape disgtributoer
both generate the same S5-level
code,
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Neon Driversg

Jim Hayneag writes that a most eoo-
nomical and satisfastory display
iz a neon indiocator driver by a
high-mu triode such as a 124X7 or
6965. The grid of the tube can be

‘driven direct from the usual sort

of loglc voltages in & transistor
syatem, A 100K geries registor at
the signal source prevents the
indieator-circult wiring oapaci-
t;goo from loading the sircuit at
ail,

One ocan get very nice-lookin

neon indioators encased in plastic
for panel mounting for around 20
oente each, Jim puts ten of the
12-volt tubes across the power
line go that no filament trans-
former is needed, An isolation
trangformer capable of aupplying
about 1 ma per lamp 1s satisfao-
tory for the plate supply. 4 full-
wave bridge reoctifier without a
filter 1s satiafactory.

Thie arrangement doesn't load the
oiroult asz a transistor-driven
indicator would, and it is much
cheaper than eiéhar a transigtor-
driven indioator or a 6977 indi-
vator triode, It gives a nice
bright light, and allows the uae
of isolating resistors to prevent
ocapacitive loading from bothering
anything,

With integrated circuits and low-
voltage transistor logic there
are problemg with this arrange-
ment, however, because the gain
of the triodes ian't high enough.
And there is the problem of all
that heat from the tubeas,

aon

Aocording to Pete Shownan, neon
lamps are cheaper and more effi-
clent than inoandescents, an NE-2
costing 10¢ and a #1819 with
sooket costing 32¢, However
there doesn't seem to be a é2¢,
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70-volt neon-driver trangiator, -
and incandesoent drivers can he
had for about 10¢, surplua.
Sylvania's incandescent display
lamps are muoch easler to use, but
coat about €5¢ per bit, with
gookets,

A3 A A e T

Information on how to age and se-
lect neon lamps is contained in
"Build Thie Electronic Computer,®
in the November, 1966, issue of
Eleotronlos Illuatrated. The de-
vice 1s actually an acocumulator
rather than a computer.

Yoige Output

One member has a voice output for
his computer, Two stereo heads
are gtaggered to provide four
tracks, Each track is subdivided
into three sub-bands to provide
teg channels and & oontrol chan-
ne.

RT Digpla

For those amateurs interested in
cathode-ray-tube display, an in-
formative survey artiocle is con-
talned in the January 1965 iagsue
of Electro-Technolegy, "Digital-
to-Visible Character Generators,"
by Sherman H. Boyd, pages 77-78,
80, 84, 87-88, The systems most
lilkely to appeal to amateurs are
dot generators and veotor genera-
tors.

Pete Showman believes a ort gyestem
to be oonsiderably cheaper than a
Nixis-tube readout for more than
one regleter, and infinitely more
versatile. He thinks an alpha-
numeric display could be built for
under $150, and a numeric-only
syatem for about half as much,

An interesting twist 1a found in
"Forming Handwritten-Like Digits
on CRT Dieplay," by R.L. White,
in Klectronics, March 13, 1969,
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-$16,000, Desk-size, 1t wel

pages 138 to 140, The ten number
generators produce the necessary
horizontal and vertical wgve-
shapes by a simple shaping of &
60-cycle input,

COMPUTER SCHEMATICS

Control Data has, for $34,50, a
maintenance and tralning manual,
oontaining some dlagrama, on the
LGP 21 and the RPC 4000, both in
the eame publication, Pub, No,
ESD 10600,

The CD@ 160-A Computer System
Customer Engineering Diagramg Man-
ual, Pub, No. 600 142 0Q, 1s $2.70
per ocopy.

All inquiries and orders should
be sent to:

Literature Distribution Center
Control Data Corporation

1016 South 6th Street
Minneapolls, Minn, 65440

The LGP and RPC were previously
sold by the Librascope Division
of General Precision; before that,
the RPC was sold by the Royal
MoBee Corp.

The LGP 21 has 460 transistors,
375 dlodes and no oores. Still in
grodnotion, its main frame costs
ghs 90
pounds, has a magnetic-disk mem-
ory with 4,096 31-bit words, 23
instructionsa. Single-address,
serial arithmetic, Paper tape and
typewriter input/output,

The RPC 4000 contains 500 tran-
sistors, 4500 diodes, no oores,
Original price, $87,000; now, out
of production, $28,000, The size
of two desks, it weighs 900 1lbg,
has a drum memory with 8008 words,
32 bits eash., Two-addresa, serial
arithmetio, 36 instructions, Paper
tape and typewriter input/output,
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The 160-A oontaing 1700 transls-
tors, 11,900 dlodes and 402 cores.
Original’cost, $90,000; now, out
of produstion, $35,000, Desk-size
it welghs 850 pounds, hag optional
core, drum, disgk or fape memory,
81ngie-address, parallel arith-
metio, 12-bit words, 130 instruc-
tions. Paper tape I1/0.

W dh 4 db ik b b b S 00

Although many ACS members write
that designing the computer is
half the fun, there are just as
many who are interested in obtain-
ing schematicg. 8o we'll keep on
lo Oklnso

INTEGRATED CIRCUITS IN QUANTITY

Pete Showman has volunteered to
help ACS members take adyvantage
of the much lower prices of IC's
when bought in large quantities.
If you want to buy IC'e in quan-
tities of 50 or more, write
glving full ‘detalls of oxaoély
what you want, to:

Peter 3, Showman
403 School 8%,
Watertown, Mass, 02172

ANSWERS TO PREVIOUS PROBLEMS
1-1, Who sells computer parta?

Herback and Rademan, Inec.
1204 Arch 8t. (oatalog)
Philadelphia, Pa. 19107

Gadgeteers Surplus Elecotronics
5300 Vine 8t, (catalog)
Cincinnati, Ohio 45217

Selectronlos
12 South Napa 8t,
Philadelphia, Pa,

Leeds Rﬁdio‘co.

75 Vesey St.
New York, N,Y. (no ocatalog)
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1~7, How can a 10-pseo delay line
be deslgned using elements?

Jim Haynes doubte that & very

practical delay line ocan be built
with RC elements. If one ingists,
perhaps an active circult will do:

RI R2 w

]. czl:

This is an active low-paas filter,
€0 presumably it produces & pure
delay below the cutoff frequency.
However, a lot of sections would
be needed if a good pulse shape
is to be preserved. R1Cl should
be maile equal to R2(2, &and the
CX/C2 ratio is & critical para-
meter.

N

ct auT

Pete Showman gays delay lines are
eagy to make, if you don't need
large bandwidth and a long delay
together, Look in the Radiotron
Desligner'!'s Handbook under pi-
aectig:tlow;pass LC filters {;r
some a, = Lo =
(#/10), delay per stage = 1800 @
fao, 80 T & 47/LC per stage, Try
winding the Inductors on long
polystyrene rods, with spacing
about equal to winding length (or
more). Choose L and C from cutoff
frequency and impedance., The de-
lay time determines the number of

‘stages needed, so, for instance,

a 300-ochm, 5-MHz, l-psec line
needs.. 50 stages.

Bill Greene saye he's found two
coapanies in the New York area
that oan supply magnetostriotive

delay lines for $126 to $166, for
2 to b-maec types:

Sealectro Corp.
139 Hoyt 8t.
Mamaroneck, N.Y,

Digital Devices
212 Michael Drive
Syosset, N.Y,
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The Amateur Computer Soclety 1s
open to all who are interested
in building and operating a dig-
ital computer that oan at leas
perform automatic multiplication
and division, or 1s of a compar-
ative complexity.

For membership in the ACS, and
a aubscription of at least eight
1gsues of the Newsletter, asend
$3 (or a ocheok made out to me)t:

Stephen B, Gray

Ansteur Computer Soolety

219 West 81 8t

New York, N.X, 10024
The Newsletter will appear about
every eight weekas,

1-8, What are the pros and cons of
gerial versus parallel operation
and assoclated circult require-
menta?

Jim Haynes feels that the pro of
gserial operation is the small
hardware requirement and the con
is the slowness, which ls why
serial operation has all but dls-
appeared from modern commeroclal
computers,

If serial operation 1s to be used,
Jim strongly recommenda that nega-
tive numbers be represented in
two's ocomplement form, which slm-
plifies things enormously. A good
write-up on a serial computer 1s
in the book, "Analog and Digital
Computer Technology," by Scott.

Serial operation is good with drum
or digk or delay-line storage,
whioh is a pretty cheap form of
storage. For registers, one could
use short delay linesg, drum or
disk tracks with multiple read
heads, or the new IC shift regla-
ters that have a lot of bits on
one chip., These IC's are rather
expensive (875 or so), but that
18 cheaper than most brand-new
delay lines and 1s certalnly
cheaper than a flip-flop register,

PROBLEMS FOR THIS ISSUE
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2=1. Ia there a book or article on
designing memory-core drivers?

2-2, Where can one buy one of the
new pushbutton telephone dials?

Herbach and Rademan have a 16~
button Western Electrie 508 push-
button switch for §$24,905,

See "A Pusghbutton Telephone for
Alphanumeric Input," in the April
1966 issue of Datamation, pages
27=-30, The aystem described re-
quires 12 pusghbuttons,

2-3, Can hams get used Teletype
gear from Western Union?

Yea. Through arrangements with the
ARRL (American Radio Relay League)
surplug teleprinter and related
equipment 1s made avallable at no
charge to licensed radio amateurs,

Western Union 1is disposing of sur-
Plus equipment, including the Mod-
el 2B (same as Model 14 narrow
tape printer), Model 26 and Model
100 page printers, Later WI ex-

pects to dispose of Model 14 re-

perforators, as well as Model 15
and Model 19 equipment,

Hama desiring more info, write to:
Frank C, White (Coordinator-WUSP)
2706 Harmon Road
Sllver Spring, Maryland 20902

| REXT 'ISSUE will be about comput-

er cirouits, mostly about build-
your-own ana.where to get the
schematics, also some info on
surplus cireults and IC's, If
you have any experience with
these, or thoughta to ghare
please send detailas., Where do
you get schematics for surplus
¢ircults? Are homemade printed-
wiring boards cheap enough to
use? How do you use boards with
broken-off terminal contaota?

Copyright 1966 by Stephen B, Gray
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MEMBERSHIP

The ACS 1s now intercontinental.
We have a new member in Bolognha,
Italy, who may be known to some
of you hams as 11LCF,

COMPUTER SCHEMATICS

Although many ACS members say they
find that deslgning the circults
for their computeras 1s the most
interesting part of their hobby,
there are just as many members who
cannot design thelr own, and who
need help, This lgsue tells where
to get varlous circult schematics.

Government Publjocetiong

There 1s a variety of government
publications about computers and
thelr circuits, usually much
cheaper than commerclal publica-
tions, One of the best known
agencies, in digital work, is the
National Bureau of Standards,
which has.published several Tech-
nical Notes of lnterest to the ACS,

NBS Technical Note 68

This technical note, "Transigtor-
ized Building Blocks for Date In-
strumentation," was published in
September 1960, and 1s avallable
for $2.00 from the Clearinghouse
for Federal, Scientiflic and Tech-
nical Information, Springfield,
Virginia 22151,

(76 pages)

These digital modules were devel-
oped for the "many data recording
and preliminary processing tasks

encountered in the sclentific op-
erationa' of the Bureau, The mod-
ules were designed with three fac-

tors in mind: rellability, econo-
ny and versatility.

Most common is the 2N41l4 transisg-
tor, with a few 2N363 and 2N123
types also used, The dlode, &
gold-bonded type, 1s the only ex-

ensive 1tem: thlis DR435 costs

80 per 100. However, possible
equlvalents are the TISH5, 1N4009,
1N698, 1N910, 1N911, 1N487, or
IN695, The 1N9l1l seems the closest
but this needs checking out,

The modules include a flip-flop,
NAND gate, one-shot, analog switch,
RCD gate, analog voltage compara-
tor, decimal decoder, octal-hexa-
declmal decoder, power driver, in-
dicator driver, read circuit (for
drum or tape), write oircuit, and
pulse generator, Printed-wiring
layouts are also giwen, for those
who wish to make their own.

Supply voltages are -12, 412 for
biag, and a reference voltage for
the analog ciroults, The pulses
have a propagation delay averaging
0.5 psec, and a 6-volt rise in not
more than one pgseoc. The flip-flops
operate at a 50-kHz maximum,

NBS Technical Note 168

Bearing the same title as TN 68,
thlg technical note was publighed
in 1963, and is avallable for 55
cents from the Supt, of Documents,
U,8, Govt, Printing Office, Wash-
ington, D.C, 20402,

(112 pages)

This TN contalns several additional
circuits (gated T input, preampli-
fier, pulse stretcher, sampler,

BCD counter), modifications of some
TN 68 circuits, and corrections of
errors appearing in TN 68,



The flip-flop drawings show that
speed-up dlodes may be added a-
cross the input-gate resistors.
Although the text doesn't say so,
these diodes increase the maximum
flip-flop frequency to 400 kHz,

NBS Technical Note 268 (122 pages)

Thls technical note has the same
title as TN 68 and TN 168, was
published in 1966, and 1s avall-
able for 60 cents from the Supt,
of Documents, USGPO,

This technical note makes some
changea in the previous circults,
because of the speoclal require-
menta of a particular group at
the WBS, The basic loglec transis-
tor here is the 2N404; the com-
plementary transelator is the
2N1302, For hlgher currents, a
2N659 Les used; for even higher
currents, a 2N1039,

For better temperature perform-
ance, a silicon series was algo
designed, using the 2N3638 in-
stead of the 2N404, and the 1N270
diode, which costs half as much
ag the DR435, Silicon equivalents

are also glven for the other tran-

sl stors,

In the germanium series of TN 268,
the change to a 2N404 has meant, -
with respect to the modules of the

two previous notes, only that some
base resistore and capacitors have

different values,

Several circuits are new: reed-re-
lay card, 16 x 16 matrix, coil
driver, comparator gate, ripple
shift reglister, high-impedance an-
plifier, and oscillator/one-shot.
This laat circult can be used in
three ways, depending on the out-
board wiring.
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Acoording to the author of one of
thege technical notes, the usge of
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discrete-component modules has re-
cently been abandoned at the NBS
in favor of integrated c¢clrcults,

b x s A al L2l DRl Ll Ll

Application Notesg

Although there have been many
applicationg of these dlgital
modules in various seotions of the
NB3, and a varlety of application
notes, all but one are NBS internal
publications, and are not available
to the publie,

NBS Technical Note 64, "Design and
Operation of the Cellometer Com-
puter,? was published in 1960, and
1s avallable from the Clearinghouse
for $2.00, This concerns the design
of AMOS, a apeclal-purpose computer
for keeping track of data relating
to cloud heights, for automatic
weather stations,

Because no computing elrcults are
involved, thils TN is of secondary
interest to the ACS, although it .
doeg contalned detalled schematlcs
that give useful information on
various interconnections.

The computer 1s more of an infor-
mation storage and retrieval device
than a computer. A magnetic drum
stores data on varying cloud
helghts, A few simple comparisons
&rgs made between data groups, and
various cloud-height data is made
available, either as lamp output
or through swltch contacts for
remote display or printing. Some
145 digltal modules are uged.

Data Systemg Technician 3 & 2

Thie Navy Training Courge was pub-
lished by the Bureau of Naval Per-
sonnel as NAVPERS 10201, Avallable
for $3.00 from the Supt., of Docu-
ments, USGPO,

Thls 468-page book, written for
Navy men striking for & higher
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rating, 1s highly recommended, It
is an excellent source of infor-
mation, either for the computer
expert, or for a novice with a
good electronics background,

After three short chapters on in-
troduction and number systems,
there are six chapters (122 pages)
nn baslc computer subsystems: con-
trol unit, arithmetlic unit, memory
and storage units, input/output
devices, programming, and A-D and
D-C conversion,

The next five chaptere (203 pages)
digcuss in detall, with many eche-
maticsg, the NTDS (Naval Tactical
Data System) computer (CP 6424/
UR-20v), which is the Univac 1206,
This military general-purpose com-
puter hag 30-bit words, 62 instrue-
tionsg, 36,768 words of core stor-
age. fhe oircuits are almost &ll
made up of inverters and indicator
drivers; fiip-flops are two in-
verters cross-connected, Add time
is 16 pgeo, including storage
time; 9,6 psec without. There are
7 index registers, an acocumulator,
and one other reglester that can be
uged as an accumulator, It contains
32,298 dlodes and 10,702 trangis-
tors, and has a mein~frame volume
of only 58,6 cublc feet.

As the book says, "the coverage 1s
not all-inclusive,” go don't ex-
rect a full set of printse. How-
.ever, the 50 partlial aschematics
g0 a long way.

The remaining four chapters cover
other Navy computers (Control Data
160-A and 1604-A, briefly), test
equipment, maintenance information
and maintenance procedures,

NOTE: The Navy has informed me
that all 2500 copies of the first
edition have been sold, However
a second edition should be avall-
able in about 12 months. So make
your orders next winter. In the
meantime, you can take a look at
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this book (on microfiche) at any
full depository of U_.S. CGovernment
publications, which i s usually the
largest publio library in the
state, Ask for U.S., Govt, Publi-
cation 18658 (listed in the Nov,
1965 monthly catalog).

Researching computer llterature 1is
a subject in iteelf, which will be
covered in a future issue,

Preferred Circuits

The Handbook of Preferred Circuits,
Navy Aeronzautical Electronic Equip-
ment, is in two volumes: the first
1s on vacuum-tube circuits; the
second on semloonductor device cir-
¢ults, NAVWEPS 18-1-519-2, Price
$1,75, Supt. of Doouments, USGPO,
The latest date I've seen 1s Aprill
1962, although it may have been
revised,

The 1962 edition contains 22 oir-
oults; 1l are computer-type: two
NOR gates, fllp-flop, one-shot,
pulse shaper, pulse power ampll-
fler, indicator, two more flipw
flopa, pulse generator and a relay
control flip-flop. The firat 7
circuits use a 2N404, and require
+6, -6 and -18 volts,

The other circults in this book
inolude five d-¢ regulators and
several video circuits,

Commerclal Publicationg

There are a few commercigl publi-
cationsg, and a lot of manufactur-
ers' literature, that give logic-
ciroult information, other than
computer textbooks, Here are some
of the best of both:

Computer Logic Circuit Character-
istics Tabulation, igsued in two

complete editions a year, Augugt
and February., Each new edition
completely updated, Annual sub-
scription $32.50, D.A.T.A., Box
468, Orange, N,J. 07050,
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Contalng schematlcs and major elec-
trlcal characterietics of 3,200
off-the-shelf commercially avail-
able circuits produced by 66 com-
panies, Includes price information.

NOTE: No component values, nor
dnes the company sell out&ated
editions at lower prices.

D.A,T,A, has a similar service for
transiastor characteristics, dilodes
and SCR's, and semlconductor de-
vice mounting hardware,

Manufacturera'! Literature

Sone of these coat money, others
are free but often hard to get
without a business letterhead,

Digital Logic Handbook, 328 pages,
Digital Equipment Eorp., Meynard
Mass, 01754, ‘

This handbook, which has gone thru
several edltions, 1a given away in
huge quantitieg at computer shows,
and oontains much useful informa-
tlon. The DEC system of drawing
circults 1s highly stylized and
takes awhile to get used to,

Short Cuts to Succesgsful Data Pro-
cegsing Systemsg, 30 pagea, Magnetic
Systems Corp,, 2000 Calumet St.,
Clearwater, Florida 33515,

Sections on how to implement logioc
with NOR-NAND gates, loading, ap-
plications, and circuit specs.

Digital Module Application Manual,
114 pages, $1.50, Raytheon Com-
puter, 2700 South Falrview St,,
Santa Ana, Calif, 92704,

Many types of counters, shift reg-
lgters, adders, wlth 13 pages on
loglc deslgn, 9 on oircuit descrip-
tions and symbola, and 9 on appli-
cation rules.

Digitel Application Notes, 68 pages,
Interstate Electronics Corp., 707
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East Vermont Avenue, Anaheim, Cal,

If st1ll available (my copy is
dated 1961), this easy-to-read
booklet 1s well worth getting,
with 37 pages on applications.

Standard Products and Circuit
Modules, 88 pages, Systems Engi-
neering Laboratories, Inc., P,0,
§g§18148, Fort Lauderdale, Florida

My copy is a preliminary edition,
go the final l1ssue may have a
different title, and be longer.

Unusual in that it gives all com-
ponent values: 2N404 (medium-gpeed
series), 2N1499A or 2N962 (high-
speed serles), using 16, -6, -12
voltas, 1N192 diodes. 23 pages of
applicationsg,

G-Seriea, Engineered Electronics
Eo., 1441 East Chestnut Avenue,
Santa Ana, Calif, 56 pages, 5 on
applications,

EECo has the largest selection of
off-the-shelf dlgital modules, with
half a dozen families of modules.
The full catalog, in the EECo looae-
leaf binder, is 24 inches thick,
with a .quarter of an inch of appli-
catlion notea. The sertes of most
interest to amateurs are probably
the G, U and Q, There is a separate-
application-note booklet for the

Q series,

Fairohlld Miorocircults Handbook.

Fairchild Semiconductor, o135 Falir-

gzélg Drive, Mountain View, Calif,
41,

This looseleaf handbook containsg
sections on the various types of
Falrchild micerologio: uL, MWpL,
DIpL, TTuL, CTpL, linear circuits,
rlus application notes and tech-
nical articles, Hard to get.

IBM Customer Engineering Manual of

Instruction, Transistor Component,
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Circultg, 225-6889-3. 171 pages,

Gives full schematlce and circult
operation descriptions for six
geries of SMS cards, used in the
7000 serles, the 1401, etc, Not
all 8M3 cards are glven here, for
some reagon. A great many of these
circults are level converters,
coupling networks and line termi-
nators,

Although published in White Plains,
New York, this manual, like nearly
2ll other IBM publications, is
avallable only through an IBM
branch offlce. To get this partlc-
vlar one, of course, 1s not easy.

éubréutine cartridge information
in the drawings I received.

CURRENT PUBLICATIONS

Sci fic American, September,
1966. Speclal 1ssue on computers.
Covers the fleld falrly well, from
deseribing how a NAND gate works

to giving a computer program for
playing checkers. Good bibliography
for each of the 12 articles.

This issus sold out fast and the
publisher has no copies left, so
you may have to go to the library,

COMPUTER SCHEMATICS

DE~-60 computer, by Clary Corp., &
desk-slze machline, 300 pounds, 200
transigtors, 2,000 dlodes, 14

‘thyratrona, Drum memory of 32

words, 18 decimal diglts per word,
Serlal arithmetic, 37 instructions.

- Keyboard input, typewriter output,

Tare and card I/0 optional. Auto-
matlec bullt-in subroutines are
contained in plug-in diode car-
tridges. Original price, $18,000,
Add time, 3 msec; including stor-
age acceas time, 60 mseec, Time in-
cludes access to five addresses
and automatic alignment of decimal
roint. Internal numbering system
is BCD.

Clary is lintroducing a new machine
line that obscletes the DE-60,
Therefore Clary can make the DE-60
wiring dilagrams avellable to us
"in limited quantitieg, free of
charge." I have a set of these
schematics, and 1t would be ex-
tremely difficult toc bulld a com-
puter from them, Frankly, I don't
think I'd try. If you mugt, write:

Mr. Duane Langer, Service Mgr,

Clary Datacomp Systems

788 Bloomfield Avenue .

West Caldwell, New Jersey Q7007

Computer design geries in Electron-
ic Deslgn magazine, by an IBM ad-
visory engineer, First article in
the Sept. 27, 1966 issue, pages
86-91, "Digital computers are no
mystery," showing some of the basie
combinations of circuilt blocks.
Second article, in the Oct. 25,
1966 issue, pagea 72-8l, gives a
checklist to help evaluate module
requirements. Three more articles
will appear in thils series, but
they have not yet been scheduled,

Occupationg in Electronic Computin
Systems, 72 pages, 30¢ from the
Supt. of Documents, USGPO., If your
friends and neighbors ask what kind
of Jobs there are in computers, or
if you'd like to know more about
the sublect, this is an excellent
booklet, It describes the history
of computing, current status, the
digital work-flow process, and 23
computer occupations in detall.
Also includes a glossary, a long
and good bibliography, and sourcesg
of additional information, such aas
ACM, BEMA and IEEE,

CATALOGS

Among the current catalogs to be
reoommended are those of two com-
panles that are very. useful when

Incldentally, there was very little you need to order by mail:
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The Amateur Computer Society 1s
open to all.who are interested
in buildling and operating a dig-
1tal computer that can at leaset
perform automatic multiplication
and division, or is of a compar-
ative complexity.

For membership in the ACS, and
a subscription of at least elght
lgsues of the Newsletter, send
$3 (or a check made out to me) teg

Stephen B, Gray

Anateur Computer Society

219 West 81 3%

New York, N.Y. 10024
The Newdletter will appear about

every two montha.

Allled Electronics
100 N, Western Avenue
Chlcago, Illinols 60690

(Get the Industrial catalog)

Newark Electronics Corp.

500 North Pulaski Ropad

Chicago, Illinols 60624
(Branches in Inglewood, Calif.;
Cincinattl; Grand Raplds; Den-
ver; Detroit and New York)

Both catalogs list semiconductors
in two ways: by N numbers and by
manufacturer. Using the N lis?t,
You can compare prices,

The 1967 Newark catalog has ten
pages on ICs, made by Motorola,
Texas Instruments, Raytheon, Gen-
eral Electric, General Instrument,
Sylvanla and Sprague. Nearly all
digital, Cheapest J-K flip-flop
ligted 1as Motorola's Unibloe MRTL
dual FF for $2, 1-999, as noted in
the firgt ACS Newsletter

PROBLEM FOR THIS ISSUE

S=1. Instead of using a set of
pushbuttons for manual 1input to .
every reglster, how can one uge

one set of pushbuttons and some

kind of switching system?

TRADING CORNER

A member wishes to dlspose of 20
or 30 magnetostrictive delay lines;
all but one is 1848 pgec long. Ori-
ginally made to operate above 1 Me,
but few seem to operate that fast,
Yay work OK at lower frequencies,
or one could rewind the transducers
for faster operation (tricky, but
hag been done). Complete with drive
and read electronics, uslng surface
barrier DCTL transistors. Designed
for 43 volts, Asking price, $6,
postpald. James H. Haynes, 1809 W,
El Caminlto, Phoenix, Ariz, 85021,
Also has a few DCTL circult boards,
each with 30 or 40 SB transistors;
some have 7 flip-flops each, some
have ??7?. Asking $7 for these, post-
paid, with oonnectors. Power supply
for these boards, 43 V & -10, $25,

Jim Haynes also says that Teletype
sells circuilt cards, etched but
without components mounted, as
maintenance parts, Reasonable coat,
about 75¢ for a 24 X 4i-inch card
which goes into a 15-pin edge con-
nector. Jim can supply the Teletype
part numbers for varloue configu-
rations,

ANSWERS TC PREVIOUS PROBLEMS

2-1, Is there a book or article on
desglgning memory-core drivers?

Doesn't seem to be, I've asked.
several core manufacturers, but
none hag found anything. Looka
llke the designers are keeping
thelr secrets %o themselves,
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NEXT ISSUE will be about memory
clrcults, with an article on how
to check out magnetic cores of
unknown origin, along with some
general information on surplus.
If you have any experience with
computer memories, please send
detalls for the next 1ssue. Any
"ldeas on the overall cost per
blt for a core memory, including
read-write electronica?

Copyright 1966 by Stephen B, Gray
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MEMBERSHIP

A letter about the ACS in the Jan-
uvary IEEE Spectrum (page 129) has
brought & fresh flow of inquiriles
about membersghip. The ACS now has
members 1n 20 states, plusg Canada,
Italy and Switzerland,

WHAT TO DO WITH CORES COF
UNKNOWN ORIGIN, by Sal Zuccaro

(S21 has been in memory design
for 10 years, and has patents
in core-dlode logle.)

The used and surplus planes I've
seen on the market are real an-
tiques., I tested one originally
made by Univac and found the
switching time %o be about two
microseconds, A memory using this
80-mil core wouldn'!t be able to go
faster than a five-microsecond
cycle tine.
excesslvely large,

There are several possible reasons
for core planes belng in the re-
Ject bin. One 1s that too many
cores in the matrix need to be re-
placed. Another is that too many
were replaced to pass the quality-
control requirements of aome given
project. One more 1s trouble in
the manufacturing process where
the magnet wires are corroding for

' . gome reason, In like menner, &

batch of cores could be too weak
or brittle and thus subject to
breakage,.

Sometimes a bunch of cores will
have a shifting loop; that isg,
they have a magnetic blas. Cores
in this category used to get well
into productlon before someone
discovered the defect, Mechanical
damage, such as 1lifted pads, etoc.,

The slze also would be '

1s a frequent cauge for rejects,

Happlly, however, the reject bin
also gets good usable frames, from
several causges,

Because every computer manufactur- -
er uges a different size memory
wlth any of a number of different
coreg, any event that stops a
large production run in the mid-
dle, puts good matrixes into the
scrap bin, Nobody wents anybody
else's design, :

Cores are not going out of style;
in fact, the demand is increasing,
As for speed, our fast cores are
turning over in 75 to 80 nano-
seconds. Down in this reglon, the
transition time of the signal
along a wire 1s quite eilgnificant, -
[In one nanosecond, a pulse trav- °
els along some 9 inches of wire,]

Here is an outline of a few steps
to take with a core of unknown
origin, You need a bidirectional
constant current source, so you
can turn the core first in one di-
rection and then in the other,

The simplest setup would be:

CURR. |+
ﬁo.s. GEN.
OSCl9F F. :
CURR. el
OSIGEN. T 2

The amplitude of the current is
monitored acrogs the one-ohm re-
slstor with an oscilloscope,

Some of the simplest forms of cur-
rent generators are shown at the
top of the next page. Parallel the
output trangistors as needed to
get the required current,

SENSE



rom O.S.‘&“
Pulse shaper

The pulse shaper can be just a
Miller eircult:

§- To Curr. Gen,

For the negative, just replace
NPN's with PNP's, and invert vol-
tages. '

0.8.»

A 1little simpler system is:

[] . ‘l;-

e ® w310 3 5
From 0.8,
& Pulge
Shaper

Ag needed

This circult has the advantage
that it can pass a constant cur-
rent from either the positive or
negative voltages. For posgitive

A goes to a posltive voltage ané
B 1s the output. For negative, B
goes to a negative and A 1s the
output. Any number can be connect-
ed to the same output terminal,

Pulse widths should be around five
mleroseconda. Rlse and fall times,
around 0.2 microseconds.

To check out a core, put a small
magnet -wire through 1it:

Drivers 7~
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y Sense;«xiigoo
\ twist =
2

This can be done even while it's
in the matrix.

Set one pulse around one amp, and
sync the scope to the beginning of
this pulse. Now, starting at near-
zero current, advance the other
current until an output 1is just
ready to form on the sense line.
This should be the knee, A turn-
over algnal looks like:

F

/ Peak M

Noise \\
/ Vo ~ \
, / T \"\______ \

N ——

| Switch '

The value of current which, when
increased, produces an output
(first appearing at the noise po-
sition), 1s the value of the knee.

This, divided by 0.6, should be
equal to the maximum current need-
ed to operate the core, This cur-
rent divided by 2 is what goes
down the X and Y lines. A core
that has & knee lower than 0,6 is
rather shaky, Some have kneesg much
higher. In such a case the second
pulsee, called the write pulse, is
increased to the point where the
glze of the output signal does not
increase,

If you compare this value with the
knee, you will get the true value
of the disturd ratio,

b A0 O 0 US040 5 0 40 0 40 20 40 S0 3

Another member, Jon Lax, stressaes
the need to go to 50- and 30-mil
cores. Thls 1s because, although
80-mil cores are inexpensive, they
are more trouble than they are
worth, considering size, heat and
drive currents,

Jon says that 80-mil cores take
about three times the sgpace, twice
the current and about timeg the
cooling ag 50- and 30-mil cores.

__[Ale[8]__ NEWSLETTER

| —




Also, they are about half ag

fast. What with the new, very fasgt
logic avallable, and trende toward
miniaturization and the least up-
keep possible, it is possible that
you can gacrifice certain parts of
the design rather than save a few
dollars by using the cheaper
planes. It all depends on how you
design your machine,

Jon 1g president of a company,
made up of high-school senlors,
thaet sells cores, planes, stacks
and nagnetic-tape loops, to help
finance the computer they're
building. The cores sell for $10
to $80 per thousand, up to 10,000,
and for $10 to $40 per thousand
over 10,000, IEM-style buffer
planes, 160 cores each, are sold
at cost, $8.50 each. For details:

Jonathan R. Lax, President
The Informatlon Organlzation
121 Gill Road

Haddonfleld, New Jersey 08033

Jon figures that the cost of a .
core memory ranges from 15¢ to 90¢
a bit, depending on the ingenuity
of the designer, The big difference
1s whether you use translstor or
core sensing, The best source of
schematics 1s textbooks, such as
"Solid State Magnetic & Dielectric
Devices" by Katz and "Information
Storage and Retrileval!! by Becker
and Hayes, both published by Wiley,

The best source of cores ls the
nanufacturers, says Jon. However,
if anyone 1ls willling to forego
perfect spece, his company can
provide cores from thelr revolving
stock of rejects which they obtain
fron various of the larger houses.
any who do not need the ultimate
in unifornlty have been able to
use them in the past, he adds.

SE AT 4k 48 b 48 40 40 440 40 9 41 b 4 44 S04

Pete Showman says that the amount
of sophlstication needed in a core-
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memory sydtem seems to depend
atrongly on the physical size of
the memory stack and on the thresh-
0ld current of the cores. If the
memory is smeall, diode decoding
with drivers at each end of the
line oan be used. Some useful arti-
cles on such systems are "Designing
a Small Core Memory ..., " by
Jimerson, in Solid State Design,
April 1964, pages 51-34, a word-
select system with partial driver
schematlcs; "A Versatile lMagnetioc
Core Store Driving and Detection
System," by J.A, Borrie, Electronic

Engineering (British), Jan. 1963,
pages 28-31,

When a core stack is big encugh to
have reflection problems, things
get messy. Such memories must be
treated as transmlisasion lines,
which 1) makes bldirectional drive
harder, and 2) means large driver
voltage swing: since Z, is 100 ohms
or so, and the half select current
for typical surplus cores is > +600
ma, $60 volts are required, Tran-
slstors that can handle that much
power in 100 nsec¢c are far out of
the amateur's price range. The best
solution Fete has seen is the load-
sharing matrix switch. This nulti-
turn transformer array allows sev-
eral (10, for example) smaller
transistors to combine their out-
putes, and to send the pulse to any
of aseveral (16, for example) out-
put lines, An article with good
references 1s "Magnetlc Core Access
Switches," by Minnick and Haynes, EC-11
IRE Trans., June 1962, pp.358-368,
The articles referenced are mainly
mathematical theory, not schematics,
but are useful if given a little
study. Ajthough the matrix switoh
1s expensive, 1t can reduce overall
system cost, since epoxy-cased
translstors like the 2N3643 can be
used as drivers. :

Pete isn't sure where the dividing
line between "large!" and "smalll
memorles 1s, The only way to find
out 1s to try a diode-select system
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end see 1f errors occur, he says,
adding that a wrong guesgs could te
expenslve,

Pete estimates the cost of the
electronlics for a 16K by 13-bit
memory using a load-shering matrix
to be about $800, or about 0,4¢
per blt, The stack is extra, of
course, Because cost increases
slowly with the number of bits, &
4K system would probably cost
$500 or so. A very small memory
gets simpler, but dlodes with the
requlred rating might be fairly
expensive, too,

There are seversl articles on the
gory detalls of sense-amplifier
deslgn, but Pete is not convinced
that all the trouble 1s necessary
in coineldent-current systems
(word-select memories evidently
have greater nolse problems). 8o
far Pete hasg had good resulis with
a well-balanced differential am-
plifier,

In a previous letter, Pete sald:
In the real world, drum and disk
menorles are of course the cheap-
est, but hard to fix if damaged,
and hard to find 1n good condi-
tion. 0ld core planes seem to be
numerous, but about six ldentical
ones 1s the practical minimum for
an efficient stack, I estimate
minimum driver oosts at $1,35 per
driver, and sense amplifiers at
$3-5, Thus & 1024 by 13-bit memory
would be $160, or an effective
8192 by 2 by 1Z bits would be $425,
both excluding cores and decoding
logico

COMMENTS, ANYONE?

A few comments have been received,
all saying they like the ACS News-
letter. Nice to get that kind, but
more helpful would be comments on
what you don't like about the iiews-
letter, What should there be more
of, or less of?
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STANDARD AMATEUR CCMFUTER KIT

Amateur computer bullders are now
riuch like the early radio amateurs.
There's a lot of home-Lrew equip-
ment, much patchwork, and most com-
merclial stuff 1is Just too expensive,

The ACS can help advance the state
of the amateur computer art by de-
signing a standard amateur comput-
er, or at least setting up the specs
for one. Although the mere i1dea of
a standard computer makes the true-
tlue home-brew types shudder, the
fact is that amateur radio would
not be where it 1a today without
the kits and the off-the-shelf
equipment available.

For those who don't belleve in con-
formity, the computer kit can bte a
Jumpling-off place, a basic machine
on which to bulld their own varia-
tions and special add-ons.

I propose a basic philosophy for
the standard machine: it should be
dealgned on the "bit-glice" prin-
ciple, so that the basic kit can

be bought with a minimum word
length, Then, as the bullder can
afford, he buys bit-units, each
ecntaining all the cards for adding
one bit to the word length through-
out the machine. A bare minimum of
reglistera would be used in the bit-
Blice stages, with further regis-
ters to be added on later, one by
one (if this is feasible).

Pogsible optional add-ons might in-
clude a printer, character generator,
X-Y plotter, card punch, card read-
er, addlticnal core memory, drum
mernory, maybe even a Teletype.

Hany problems exist; here are some:
1,
2,

What ls the minimum number of
reglsters for it? HMaximum?

What should be the price for the
basic machine? $500 too much?
What should be the maximum

word length? And the minimum?

S,
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4, What options should be made
available for add-ons?

5. Should the baslc machline have
nore than manual input and
lamp output? If so, what?

6. Should the contents of all reg~-
igtersg be vigible on the con-
sole? Or should one set of
lamps do for all?

7. For the stage after manual in-
rut and lamp output, i1s paper
tape okay? Or should we go di-
rectly to tape? Or drum?

8. How much assembly work should
the kit-bullder have to do?
Could he solder in the ICs
without burning them up, or
should sockets be uged?

It may be possible to get some kit
or IC manufacturer interested in
putting the standard amateur com-
puter kit (SACK for short) on the
market, 1f there are enough pro-.
gpective kit builders so he would
not be left holding the bag.

Please give SACK some thought, and
let me know what you think about
it. A standard amateur computer
will probably be on the market by
1570, whether or not we do any-
thing about 1t, There's no reason
why we can't steer the lnevitable
in the direction we think best.

BOOKS AND MAGAZINES

"Sense Amplifier Fite Any Memory,"
Electronlcs, Sept., 5, 1966, pages
£89-94, by a Sylvania engineer. New
general-purpoge amplifier can be
uged with most colneident-current
memorles. Designed to be compati-
ble with the Sylvania high-level
(SUHL) logic family, for use with
Sylvania's M3P-24 microcircuit
computer (Electronics, Oct. 18,
1965, page 72),

(There .are two modela of thlg sense
amplifier, the SA-10, with high
fanout, and the SA-11, with & lower
fanout. Prices are:
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25 100
28,60 24,20
20.80 17,60

1
SA-10 $35.90
SA-11 26,10

Not cheap, but nelther ie the SUHL
line, in which the cheapest flip-
flop costs $5.90 for 1 to 24. How-
ever, that's a 20-Mc J-X flip-flop,)
: E N
“Linear Pulse Transformers in Core
Memory Design," W.G. Rumble (Lock-
heed), Computer Design, Feb. 1967,
rages 48 to 60,

Although pulse transformers are
bulky and expensive, and are not
amenable to IC technliques, there
are some advantages. This survey
article dlscusses the major de-
sign problems in four types of
memory configurationsg, without
golng into the finer &etails of
circult design; 28 figures, no
component values.,

% W W6

Small Computer Handbook, 544 pages,
free from Digital Equipment Corp.,
146 Main St., Maynard, Mass. 01754,
Dilscusses in detall, from a user's
viewpoint, the PDP-8, FDP-8/8 and
the LINC-8 (PDP-8 and LINC combi-
nation), Chapters on computer bag-
ics, programming, I/0 devices, op-
eration, Almost 100 pages on in-
terface and installation, a variety
of basic schematics 1llustrating
programmed data transferg, data
break transfers and digital logic
circults. Combines three separate,
larger handbooks in one small,

by 8 format. DEC describes it ag

& "sourcebook of basic computer
technology for the computer usger
and the student, "

COMPUTER SCHEMATICS

Bulld-1t-yourself books on the LINC
computer are available:

Vols. 1-11, $63. Manufacturing
Description (wiring tatles, parts
list for DEC cards required, eto.)

Vol. 12, $12, Loglc Diagrams and
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The Amateur Computer Soclety 1is
open %o all who are interested
in bullding and operating a dig-
ital computer that can at leasgt
perform automatic multiplication
and division, or is of & compar-
ative complexity.

For membership in the ACS, and
a subseription of at least eight
lssues of the Newgletter, send
$3 (or a check made out to me):

Stephen B, Gray

Amateur Computer Society

219 West 81 St

New York, N.¥Y. 10024
The Newsletter will appear about
every two months,

(Thlis alone 1is
ou need the wiring

Timing Diagrams.
not enough;
tables, too,
Vols. 13-14. Theory of Operation,
(Not yet written),
Vol. 15, $8. Assembly and Test
Procedures.,

The set of 13 avallable volumes
weight s about 35 pounds, will be
sent postage collect. Send your
cheok to:

Norman Kinch

Computer Research Laboratory

Washington University

700 8. Euclid Avenue

3t. Louls, Missouri 63110

LINC 1s a computer deslgned to
control experiments and to collect
and analyze data in biomedlcal and
environmental solence research, A
single-address, fixed word length,
parallel computer, using 12-blt
binary arithmetic, LINC contains a
ert display, an analog-to-digital
converter, a relay register, and
dual megnetic tapes (DECtapes, 3i-
inch reels, transfer rate 6000
words a second). DEC combines LINC
with a PDP-8, go the two share a

4096~word core memory. A LINC costs

about $30,000 asgembled., Farts can
be bought from DEC: cards, cagesd.

INTEGRATED CIRCUITS IN QUANTITY
Pete Showman reports that only one
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ACS member has responded to his of-~
fer to take charge of buying ICs in
quantity (Issue 2, page 5). However,
by finding another purchasger outside
the ACS, he was able to persuadde
Felrchild to glve the quantity price
on 2400 pieces. Pete hopes to place
&8 gecond order around May,

Anyone interested in ordering at
leagt 50 of the Falrchlld RIL ICs,
please write to

Peter 8. Showman

403 School St.

Watertown, Mags, 02172

Pete notes that using ICs would al-
low a 2-Me clock, and figures the
cost at about $2,27-2.60 per stage
of an "average" arithmetic register,
depending on purchase quantitles.
(Pete's typical register can shift
two ways and load in parallel from
another reglster.)

PROBLEMS FOR THIS ISSUE

4-1, A member who bought a Skybolt
computer welcomes &y information
avallable on thils item, especially
the core memory. Information sent
to the ACS will be forwarded.

4-2, Another member could use & good
golution to hardware floating point.
Responses wlll be forwarded,

4-3. A member is looking for a sup-
Plier for used or rebuilt electric
typewriters with electrical inputs
for computer I/0 use. Any help?

YOUR ANSWERS TO THESE PROBLEMS WILL
APFEAR IN THE NEXT ISSUE, Please

look through past lasues for unsolved
problems and send in your answers,

NEXT ISSUE will be about how and
where to look up articles and
books on computer gubjects of in-
tereat to amateurs, ineluding
some sources you nay not have
heard of, such &8 depositories,

Copyright 1967 by Stephen B, Gray
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MEMBERSHIP

The ACS now has 70 members, in 23
statea, Caneda, Italy, Jaran and
Swiltzerland,

There are ACS members at IBM, GE,
RCA, SEL, TRYW, Bunker-Ramo, Hughes,
Westinghouse, Lockheed, Litton
Hitachl, Pell Labs, Motorola, Good-
Year Aerospace, Brookhaven, Weat-
ern Electric, Teletype, General
‘Radlo, Harvard, MIT, Annapolis,
Arizona State, Tennessee Tech,
Lehlgh, and the Universitles of
Illirole, Michigan and Misslssippl.

SACK

This issue was to have told where
to look up articles and refereices
about computers, However, the com=-
ments recelved on the proposed
3tandard Amateur Conputer Kit are
of a more lmmedlate value, so this
1ssvue wlll be -about SACK instead.
And there are many miscellaneous
ltems, for which there will be no
room in the reference igsue.

Ag expected, comments on the SACK
were mixed, both pro and con. Here
are excerpts from several letters.

Wb th b it 42 b b

From Don Fronek:
A standard computer should have:

1, Plug-in cards {(can buy ready-
made cards, or cerds without
componentas.
Frame construction with cerd
receptacles (aliows the buillder
to locate his ceircults as he
wants them).

2.

3. Power surplies to fit within
the frame,

4, Universal front panel (pre-
punched holes -- when using the
kit-builders approach).

5. Input/output (plugs should be
availakble at rear for addition-
al or apecial outputs),

I find that plug-in cards are the
riost deslrable, tecause of uni-
formity and because they do a good
Job of reducing the overall sgpace,
There are plenty of cards avail-
oble with and without components
mounted, If the circult boards are
purchased in cuantity (as by a
kit-builder company), they should
not be expensive. The frame chas-
els should have the guldes (or
slotg) and the card receptacles
mounted. All the card receptacles
I've seen are quite expenslve,
even 1n Quantity, but if the sup-
plying company riveted a utility-
grade type to the frame, I don't
think the cost woulcd be too much,
and would probably work fine
(something on the order of riveted
tube sockets on those cheap AM
radios you buy for $5.99),

I find that two things are the
nest lmportant: (1) printed-
eircuit boards and (2) frame
chassls mounting hardware, With
1little exception, the rest of the
machine can te expanded in bits
and pleces. The frame chassis
could come ready-made in rows, ao
the builder could buy a row at a
Time. And cards as needed,

It would be desirable to have some
sort of 'gtandard" front for in- ,
put/output that could be prepunched
according to the kit one wishes to
build, I think thils whole system



could be like "tinker toys," with
the emphasls on high fildellty. The
more you buy, the more things you
are able to do and builld, but
everybody has his own ide&s of
Lnixing units, and perhaps the
bullder would use the kit idea to
complement the equipment that he
already has.

I would also use solderless con-
nectors in all the wirling between
receptacles. I find that I am con-
tinuously changling circuits, ith
close pin spacing, a soldered con-
nection gets very messy even when
you are trying to keep things neat,
-The wires get burned, the solder
slops over onto the adjacent rin,
and on and on. This means added
coat, but I'll have to vote for
solderless connectors,

S 10 44k S0k b 4

From Jim Haynes:

Seems to be that the essential
problem is trying to decide what
you want to do with what you have.
I guess meuory is the pacing item,
Anybody who goes in for core, even
sanall core, is talking about money,
Depending on the supply of delay
lines, that is probably the way to
go for a cheap machine.

I can gee how one might build a
sort of arithmetic unit demonstra-
tor, perhaps with a couple of reg-
isteras and -the ability to add,
gubtract, shift, ete.; and this
might use the bit-glice idea, From
this basis, one could exercise a
lot of originality in the instruc-
tion set and instruction execution
eontrol logic ~- so this sort of
thing would be hard tc standardize,
unless one wanted to try to market
1t for educational purposes and
build a course around it or sone-
thing like that, which probably
wouldn't appeal to ACS membera.

But without asome storage, thereis
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1little point in building up the
instruection execution logle. And

I would really hate to see the
thing get mixed up 1n a formalized
educational setup, because then a
lot of professional education mar-
keters would get into the act, and
the price would go skyhigh.

Wi b b it b

From Aubrey Hutchison:

Before embarking on an effort to
generate an amateur computer kit,
I recommend that serious consgid-
eration be given to several items
which I feel are a little more
basic:

1, With the apparent talent avail-
egble within the ACS, a set of rec-
ommended bullding blocks (that
later could be adapted into a com-
puter kit) possibly should be de-
veloped. Examples of building
blocks could be shift registers,
binary to octal converters, line
drivers, sense amplifiers and add-
er circults,

2, Consideration also should be
glven to an amateur standard in-
structlon repertolre that will be
versatile enough to allow elther
wired multiplication and division,
or programmed multiplication and
division. Also, enough initial
conslderation should be given to
allow the deletion of instructions
that an individual feels are not
unique to his speciflec needs,

3, Since the software and hardware
are usually related to a great de-
gree, serlous consideration should
be glven to both the hardware and
software requirements before de-
ternining the word length. In my
case, I have chosen a 12-bit word
and the instruction repertoire
used by Digital Eleetronles Corp.
A word length longer than 12 bits
tends to cause the hardware to in-
crease at a rather repld rate, A
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. word length less than 12 blts tends

to make the programming unnecessar-
i1y complex. In my opinion, word
lengths ranging between 10 and 14

bits are most suitable for the ana--

teur., One advantage in using the
12-bit word length and the DEC
instructlon repertolre is the pos-
8lbllity of using programs written
for the DEC PDP-8 and PDP-5 gerles
of conputers,

4, Most people, sc it appears, are
concerned with the speed of opera-
tion of homemade computers, Judging
fron comments in the Newsletter.
It 1s my opinion that this is an
invalid concern; since with the
order of speed allowed with Tele-
type, microaecond equipment seens
to be a 1little on the high side
for practical purposes., Milli-
seconds possibly will be anple 1in
nogt cases. Therefore, 1f SACK
becomes & reality, it appears that
the.nost practical applicetion
would te a four-reglater serial
machine using multi-purpose regls-
ters. For exanple, a buffer-
accunulator combination,

ik dedbdb b ib NN

From Blll Pfelffer:

The ildea of the standard amateur
conputer 1s excellent., I don't see
where it 1s incoupatlible with the
home~brew idea, As a starter, just
the specs would be enough. Those
who can scrounge the necessary
gtuff can go from there, Those who
need the works could get what they
want, With the right kind of a be-
ginning, all kinds of possibllities
could develop for adding new fea-
tures., Flve hundred dollars seems
qulte high as a starting point,

I favor trying to track somewhat
with & machine like the PDP-8/3
with mininun features to reduce
hardware and complexitles.

bbb o
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From Dave Vednor:

I must say that I am against the
idea of SACK, By placing a kit of
this type on the market, amateur
computer bullders would not have
any maj)or problems, and very few
new ideas would result. Amateur
radio is a good case 1in point. To-~
day most of the gear in use is not
home-brew, but manufactured to
commerciel gtandards. This is
great for the hams who don't know
how to bulld, but what 1s the pur-
pose of amateur radio? The FCC
thinke that the U.S, hems should
increase radlo technology. Thile is
being done, but not to the extent
that 1t could be, If amateur radio
gear was not produced commercially,
we would not have as many hams,
but those hams would make more
contributions than all of the hams
meke today. I might add that I am
algo a radio asmateur (WBGUHM).

At 3 WA et

There they are, five sets of opin-
lons on SACK, They're given here,
not to boost the idea of a computer
kit, but for the value of their
1deas, Further comments welcome,

COMPUTER SCHEMATICS
Build Your Teachil Computer Wit

guila tour leaching Computer With
M E, L, Sub-Agsemblieg, 16 pages,

free from Amperex Electronic Corp.,
gggoguffy Avenue, Hicksville, .Y,

Thls booklet describes a simple
computer that can be built in five
stages, The first stage performs
addition and subtractlion on eight-
bit words, using one register and
an accumuiator. Control and data
input are manual, Multiplication
can be performed by succeasive
addition, and division by succesive
subtraction, manually,

The stage two computer can perform
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automatic multiplication and divi-
slon, by use of comparator and
auvto-restart circuits.

The stage three computer adds ex-
tra storage %o the stage two com-
puter, by incorporating two 8-bit
ghift registers, along with cir-
cults for tranaferring data be-
tween these reglsters and the ac-
cuulator or the main reglster.

Detailed schematics are provided
for these three computers, Speeds
are 20 K¢, 1 cps, and manual,

For the stage four computer, there
ie only a block diagran to show
how a delay line can be added for
extra storage. The stage five
block dlagram indlcates now paper
tape might be used for input, and
perhaps for output,

The encapsulated logic modules are
the Philips Series 2, sold by
M.E.L, in England and by Amperex
in the U,S.A, The cost of the ocilr-
cults for stage 1 1s ahout $230;
for stage 2, about $310; and for
stage 3, about 3600. These prices
are for bullding the entire com-
puter at that stage, The price of
the }4.E.L. delay line is about
$155 without U,S. duty.

MORE ON CORES BY ZUCCARO

Sal writes that, in the last news-
letter, when he sald "the alze of

the output signal ," he should have
sald, "the elze of the signal when
integrated." He continues:

Here, a simple RC integrator is
used to sum the f1 4dt., Therefore,
as a square-loop core has only a
certaln amount of flux available,
it can only charge a capacltor to
gsone pre-determnined value, no mat-
ter nhow fast or hard the core 1s
driven.

The 1ntegrated signal looks like
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Here V X RC(t) = flux in webers,

As to the remarks about 80~ and
50-mil cores, the ERMA memory in
the Bank of America computer uses
80-mi1l cores. The half-select cur-
rent is 180 ma, This 1s nuch lower
than the half-select current of
410 na for a 30-ull lithium core.
Some of the fast 20-mill .cores have
half-selects of around 500 ma.

For myself (says Sal), I cen't
imegine anyocne in the ACS needing
to operate memory to the point
where heating becomnes a problenm,
Almost any memory core will oper-
ate at 200 Ke¢, and most high-speed
cores need speclal attention only
above 500 Kc,

Ve have used leoad-sharing swltches
in the past, and now they are Jjust
novelties we talk about, For driv-
ing a stack of any reasonable slze
(16K, 40-bit) I would use diode
decoding and just take care as to
how I placed my current paths.

Incidentally, a single 4K plane
can be used as the heart of a
swell calculator, By operating one
axls gerially and the other on
diode decode, one has 64 words of
16 decimal digits, A little logic
hung on and you're in business.

CURRENT PUBLICATTONS

Glow Lamp Manual, Second Editlon,
General Electric Co., Miniature
Lamp Dept., ilela Park, Cleveland,
Ohlo 44112, If you write for thils
neon-lamp manual on company let-
terhead, it's free, Otherwise 1t
will cost you $1.00, Frobably
avallable at GE Minitature Lamp
sales offices all over tne country,

Hasg 117 pages, including 27 on re- .
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laxation oscillators, and 24 pages
on logle and computer applications,
Of those 24, 16 are on the binary
system, baslc logic operations,
baslc circuits (AND, OR, NOT) and
waveforms; the rest is on a pulse
generator, bilastable and monostable
multivibrators, ring counters and
memory circuits, The memory cir-
cult conslste of only two resis-
tors, a capacitor and a neon lanmp;
very sluple, but to set the mewmory
circult requires a positive volt-
age large enough to fire the lamp;
to read it requires a posgitive
voltage less than the firing volt-
age; to-reset 1t requires a nega-
tlive voltage low enough to extin-
zulsh the lamp. '

All About Teletype Equipment, 32
pages. Free froa Teletype Corp.,
5555 Touhy Ave., Skokle, I11,
60076, For those who know nothing
about TTY, thls is a very baslc
beginning: how 1t works and what
it consists of.

Motorola IC Applicatlon Notes., For
a list of 47 Motorola IC appli-~

cation notes, see page 53 of the
Jan, 9 lssue of Electronics, Of
interest are (1) AN-234, MRTL Fan-
1ly of ICs, (2) AN~-251, Decade
Counters Using MRTL ICs (3) AN-252,
Choosing RTL Integrated Logic Cir-
cults, %4) AN-253, An Analysis of
MRATL Integrated Logle Circuits,

(6) AN-254 6 Using URTL IC Flip-
Flops, (6) AN-264, MRTL IC Shift
Regilaters, (7) AN-279, Setup and
Release Times in the RTL J-X Flip-
Flop, (8) AN-285, Loading Factors
and Paralleling Rules for MRTL
ICs. May reduire a business letter-
head to get from:

Motorola Semiconductor Products
Box 955 Inec.,
Phoenix, Arlzona 85001

Of the 8 Notes listed above, only
AN-285 1s directly concerned with
the MC700P serles, the Unibloc
low-cogt elements,
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Special Issue on Logic and Switch-
ing Devices, Control Engineering
i1ssue of January 1967, Of interest
to ACS members may be: short arti-
cle by Kintner on digital switch-
ing hardware (pages 64-67), such
as DTL, RTL, etc.; rsed switches
for relay logle (84-88); six ways
to make logic ecircuits, from op-
tical switching to cores (116-118);
and a round-up on relays for con-
trol applications (78-83) and on
digital fluidics (1C0-104), No
break-throughs or really new itens,
but a good issue to browse thru.

$1 from Control Engineering, Cir-
culation Dept., 466 Lexington Ave.,
New York, N.¥Y, 10017.

Minotaur, A Relay Computer. Not so
new, but if you're interested in
relay computers, this is avallable
from the Clearinghouse for Federal
Sclentific and Technical Informa-
tion, Springfield, Va, 22151, %3
for hard copy (55 pages), 75¢ for
microfiche, The tltle ia mislead-
ing, as Minotaur i1s not a computer,
but a fancy reley breadboard, with
all relay polnts and colls brought
out to & large 35 X 39 fixed rlug-
toard, to which are also connected
45 lamps, 15 pusghbuttons, 35 diodes
and five 4PDT lever switchea, Of
the relays, 14 are 4PDI, and 20
rniore are 4PDT relays combined with
20 4-pole ratchet relays. The rat-
chet wheel holds four relay swing-
ers in the make position on every
other pulge. Thls two-relay com-
bination is the basls of counters,
The report describes the set-up of
loglec circults, binary counter, bi-
nary arithmetic, accumulator, and
branch functions. Rather simple,
but of interest for relay fans.

Large-Scale Integration, special
report in Elegtronics, Feb. 20,

pages 123-182. Feprint available

at $1.50; 330 Yest 42 St, New York,
N.Y, 10036, 8ix articles on LSI:
system deslgn, memory, customizing
by interconnectlon, computer design
of LSI, 1solation, MOS versus bi-
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The Amateur Computer Society isa
open tc all who &re interested
in bullding and operating a dig-
1tal computer than can at least
perform automatic multiplication
and divislon, or 1s of a compar-
able complexity.

For membership in the ACS,and
a subscription of at least eight
issuea of the Newsletter, send
53 {or a check made out to me):

Stephen B, Gray

Anateur Computer Soclety

219 Jest 81 st

New York, N,¥Y, 10024
The Newsletter will appear about
every two months,

polar ICs. Well worth reading,
most of 1t, even if only for fa-
millarization,

Computers Sel f-Taught Through Ex-
eriments, by Jack Brayton, 192
pages, 34.25, Howerd Y, Sams & Co,
Uses 2N107 throughout, 2N322 for
lamp driver, 1K34 diode. There
are 28 projects, After building 13
gates, procedes to adders, diode
matrix, counters, reglsters, lamp
circuits, ends with & lO-stage
adder/subtractor, with pushtutton
input and lamp output. Simple cir-
cults, hut well presented,

Falrchild Technical Data Manualg
are no longer free, The }Mlcrocir-
cult binder, plus updating for a
vear (12 mailings) costs %5. The
updating aleone 1s $2 a year, for
data sheets, aprlication notes
and technical information,

Fairchlild Semiconductor

P.0. Box 1068

Hountain View, Calif. ©4040

SURPLUS INTEGRATED CIRCUITS?

The June 1asue of Electionics World

has two ads offerin 8, On page
93, flat-packs for %1—#1.15 each,
"guaranteed to work." On page 95,
TI "untested flat packs," 6 for
$1.89, Has anybody bought these?
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ANSWER TC A FREVIOUS PROBLEM

4-3, A member is looking for a sup-

plier for used or rebuillt electric
typewriters with electrical inputs
for computer I/0 use, Any help?

Bob Shostak says 4-3 should forget
about electric typewriter I1/0.
"Thorough investigation reveals
that Teletype equipment is much
easier to obtain, and much cheaper
than typewriters with a non-

mechanical triggering system, Tele-

tyre equipment 1s advertised regu-

larly in the ham-ads at the back of

QST for as low as $25. Also, it
isn't necessary to use the 5-bit
asystem, You can easily invent your
own magnet-selector system, or
change the character codes,"

PROELEM FOR THIS ISSUE.

5-1. How does one calculate the

component values for an RC filter
decoupler to keep pulges from cir-
culating through the power-supply

‘wiring and thus showing up where

they're not wanted? Does this fil-
ter have to be on every circuit
board?

TRADING CORNER

A member wishes to acquire either

4K words of 13 bits of core memory,

or the equivalent number of core

necessary to build his own stacks.
He has a TT4A Teletype, 60 and 100
wpm gears; & Hewlett Fesckard 100D

frequency standard that can be used

as a computer clock, with outputs
of 100 cps, 1 Ke, 10 Ke or 100 Ke;
end a General Radlo 1304A BFO,., He
algo needg three 7- to 9-track
tape heads. Write:

Aubrey B, Hutchinson, Jr.

533 Barksdale Drive

Ralelgh, N, Carolina 27604

(K4AnT )

Copyright 1967 by Stephen E, Gray
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READING AND REFERENCE

Although there are a great many
publications dealing with comput-
ers, few are of interest to the
ama%eur, for whom the IEEE Trans-
actions on Electronic Computers
are too sophlsticated, and the
occagional computer in Electronics
World, too simple, :

Let's look at a.few magazines that |

lie between these two extremes,
and then at the indexes and ab-
gtract jJjournals that consist of
ltems from these magazinea, The
publishers! addreases that follow
are handy for getting tearsheets
or reprints of referenced articles,

Firet, there are some publications
that are worth reading to keep up
with the news of the world of com=-
puters and, to some extent, the
state of the art, In order of
preference (my own, that ia), they
are: :

Electronic News

EDP Weekly

Computera & Automation
Data Processing Digest
Datamation

Data Processing
Business Automation
Automation

A5,
A6,
A7,
As,

For clrouits and technical infor-
mation, these publications are use-
ful, in this order:

Bl, EEE

B2. Electronic Design

B3. Electronics

B4, EDN

BS., Electro-Technology

B6. Control Engineering

B7. The Eleotronic Engineer
B8. Computer Design

These British technical publica-
tions, all of which are available
in the U,8., are of interest to
the amateur, in this order:

Cl.
C2.

C3.,
C4,
‘ 05.

Cé.

Electronioc Engineering

Radio and Electronic
Engineer

Wireless World

Industrial Electronics

Plegeey Communicationa
Journal

Control -

Most of these three groups of pub-
lications are known to many ACS .
members. However, there are indexes

"and abstract journals that aren't

nearly as well known, but whioch can
be very useful to amateurs, in this
order of preference;

D1,
D2,
D3,
D4,
D&.
D6.
Dv.
D8,

D9,

Information Processing
Journal

Electrical and Eleotronic
Abstracts

Computer Abstracts

IEEE Computer Group News

Engineering Index

ACM Computing Reviews

Monthly U,8, Government
Publications

U,8, Government Research &
Development Reports

Government-Wide Index to
Federal R&D Reports

D10. STAR-NASA

D11, Applied Science &

Technology Index
D12, Union Serials
D13, Technical Translations

For those who aren‘'t familiar with
the publications listed in these
four groups, here's a listing of
publishers, addreseses and sub-
seription information. But first,
a word about readers' service,
which can be a great help,



READERS! SERVICE

Most technical magazines provide
teargheets (pages taken from is-
gues) or reprints, through a Read-
ers! Service Department, Tear-
gheets are usually available for
two or three yeara back; reprinta
are often available for five or
nore years back,

Tearsheets and reprintg are usual-
ly free, although there is often

a charge when a reprint contalns
many pages. Some magazines will
provide Xerox coples of articles
no longer avallable in tearsheets,
for as little as 10¢ a page.

A few magazines that do not have a
tearsheet service will send you
the entire issue free, if avall-
able, or will sell 1%t to you,

PUBLISHERS AND PRICES

u.mmmur_m
Fairehild Publications

7 Egst 12th Street
New York, N.Y, 10003

Weekly, $3 for 1 year, $5 for
two years, $8 for three,

News tabloid with several
pages on computers. Late news,
some technical artisles on
‘new developnents,

A2, EDP W%e;;ﬁ
Industry Reports, Inc.
514 Tenth St., N.W,
Washington, D,C, 20004
Weekly, $60 a year, $45 to
educational and non-profit
institutiong, Federal, State,
County and city governzents.,
Contains a good amount of
ingide information,

A3,

s.em%mm%mmal
Berkeley Enterpriges, Inc.

815 Washington 8t.
Newtonville, Mass. 02160
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A6,

Monthly, $15 a year.

@Good for new-product photos
and newy-development items,

A4, P D

1140 8, Robertaon
Loe Angeles, Calif,

Monthly, $24 a year,

vd,

Excerpts from articles on
data processing.

A5, Datggetiog
1850 West Clympic Blvd.
Los Angeles, Callf, 90008

Monthly, $15 a year. Free to
certaln qualified individuals
employed by companies involved
with automatic information
handling equipment,

Highly regarded, many good
artioles.

Data P:gggsg;ng
erican Data Processing, Inc,

22nd Floor, Book Tower
Detroit, Miohigan

Monthly, $8.50 a year.
A7, Business Automation

ark Avenue Wes
Elmhurst, Illinolg 60126

Monthly, $5 a.year, $8 for two.

Auggmat%on

enton Publishing Co,
1213 w. Third st,
Cleveland, Ohio 44113

Monthly, 810 a year, Free to
those involved with automatic
production eqQuipment and
ocomponents,

A8,

Bl, EEE

Mactler Publishing Corp.
820 Second Avenue

New York, N.Y. 10017

Monthly, free to engineers en-
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B2,

B3,
o

B4,

gaged in the electronie cir-
- oult design engineering funo-
tion., Others write for prices,

Circult Design Award Program,
with 4 to 6 circults in each
lssue, such as "Pulse Genera~-
tor with Varlable Rate and
width® (Feb. 1967). Frequent
speclfying guides for devices
such &8 unijunction transig-
tors (Feb, 1967),

Electronic Depl
Hayden Publighing Co,, Inec,
850 Third Avenue

Every two wéeks, free to
qualified subscribers,

Good deslgn articles, such as
"IC Bidirectional Counters
Cost Legs” (Jan,18, 1967).
Algo good circuits in "Ideas
for Design" section,

Electronics

cGraw-H Publishing Co,
330 Weat 42 8t
New York, N,Y., 10036

Every two weeks, $8 a year to
those actively engaged in the
field of the publication,

Four to slx pages of good cir-
cult ldeas in the "Circuit De-
sign" gection, some good tech-
nical articles and tutorials,

EDR '

Cahners Publishing Co,, Inec,
3375 S, Bannock St
Englewcod, Coclorado 80110

Monthly, $10 a year, free to
electronic/electrical design-
ers and engineers in the elec-
tronlc original equipment
manufacturing market, oconsult-
ing firme, and government re-
search and development labs,

Good design articles, such as
"Bidirectlional Counting, 4
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BB,

Bnap for ICs" (Feb. 1967).

Electro-Technology

onover-Magt Publications, Inec.
205 East 42 St
New York, N,Y¥Y, 10017

Monthly, free to qualified per-~
sonnel engaged in development
or deslgn of electrical/elec-
tronic equipment; to others,
$15 a year,

Some good tutorialg,

B6, Control Enginee

R.H., Donnelley Corp.
466 Lexington Avenue
New York, N,¥Y, 10017

Monthly. Free to qualified
U,S,-baged individualsg. None
qualified rate, $10 a year.

Hostly about automatic control
systemg, occaslonally items

of interest, usually low-
fredquenoy circuita, '

B7. Electronic inee
EWas Electronic %ndustries)

BB.

Chilton Co,
Cheatnut & 56 Ste,
Philadelphie, Pa, 15139

Monthly, $12 a year,
Cccasionally a good article,

such as "Applications of Col-
lector Logle* (Aug., 1965),

Computer Degigp
rofessional Bldg

Baker Avenue

West Concord, Mass.

Monthly. Free to qualified in-
dividuals, $15 a year to the
non-qualified,

Some interesting technical ar-
tlcles, such as "Magnetic Drum
Clock Track Writer" (Mar., 1068).
Ligts government reports in the
computer fleld, has & good new-
producte section.of interest,
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Cl. nic Engineerin
. Morgan Brothers {(Publishers)
) 28 Esgex Streect " Ltd,
Strand

London, W.C. 2, England
Monthly, §8 a year in USA,

Excellent system articles,
such as "A Small Transistor-
ized Digltal Computer --
Arithmetic and Control Sec-
tiong" (June 1965),

Radie _and Electronic Engineer
Institute of Elsctronic an

Radio Englneers -
8-9 Bedford .Square
London, ¥.8, 1, England

c2.

Monthly, $20 a year to members
in the USA,

Fine system articles, such as
"A Technique for the Trang-
nission of Digital Information
over Short Digtances using
Infra-Red Radiation"  (June
1965).,

Wirgless World

Iliffe Electrical Publications
Dorset House Ltd,
Stamford St

London, 8.E, 1, England

C3.

Monthly, &8 a year in USA,

~Some_good articles, such as
1Data Transmission Demon-
gtrationa" (January 1967),

C4, Ipdugtrial Eleetronicf
Jliffe Electrical Publications
Dorset House Ltd.

Stamford St
London, S.E. 1, England

Monthly, $10 a year in USA,

Interesting automatic control
articles, such as "The Evolu-
tion of TTL Integrated Cir-

cuits,” describing Texas In-

G5, ﬁlggaex Communicationg Journal
Was A.T.E, Journal

Autonatic Telephone & Electric
Co,, Ltd.

Strowger Works

Liverpool 7, England

Monthly. Distributed free to
organizations and companies,
no individuals except in their
capaclty as senior officials
of an organizatlon,

Good system and circuit artil-
cles, such as "A Universal Bi-
nary Pulse Counter! (Oct. 1964),

~ 06, Control

Morgan Brothers (Publishers)
28 Essex Street Ltd,
Strand

London, ¥W,C, 2, England

Monthly, $6 a year in USA,

- D1, Informatlon Procesging Journal

struments circuits (Feb, 1967),.
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Cambridge Communlcations Corp,
238 Maln Street- -
Cambridge, Mags, 02142

3860 a year, appearance very
irregular, often several
monthly 1ssues combined into
one. '

Excellent abstracts of U,S8,
and foreign (mainly v.s.)
Journal artlcles, patents, re-
search reports, and dlsaeer-
tatlons, ‘ :

Electrical & Electronle Ab-

gtractpg '

The Institute of Electrical
Engineers

Savoy Place

London, W.C, 2, England

Monthly,# 30 a year, ¥10 10s
to members.

Dz.

Worldwide abstracta (22,000
annually), including Communist-
bloc publications, Look under
the headings Electronic Cir-
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D4,

cults & Devices (Pulse Cir-

- cuite) and under Computers,

gggguteg,lbgtgacge
Technical Information Co,

Martins Bank Chambers
P,0, Box 59, 8t., Heller

Jersey, British Channel Islands D6.

Monthly, $96 a year.

Excellent absgtracts, patent
digests, book reviewa, cover-
ing & large part of the
Western world,

%EEE Computer Group News
EEE Order Dept,

345 East 47 8t

Indexes U,8. and foreign maga-
zineg and journals, Look under
Computers, where you'll find a
list of other headings under
which to look. See also Memory
Devices,

Comput v
t st
New York, N.Y, 10017

Twice a month, subascription in-
cluded in $18 annual dues, To
non-members, $15.

Reviewe and abgtracts of mega-
zine articles,booke, newspaper

. articlea, Excellent reviews.

Mostly software, but has a sec~

New York, N.¥Y, 10017 tion on Design & Construction, .
Free to members of IEEE Com=- D7, Monthly Catal f U,8, Govt.
puter Group and to non-member ationsg.

subscribers to that group's
transactions, To non-members
of the IEEE, $12 a year.

Each 1gsue contains & dozen
pages of abstracts of papers
not ueually indexed elsewhere,
and a permuted title index to
current computer literature,
Coples of the abatracted
papers are .avallable at rea-
sonable prices from the Com-
puter Group Reposltory, at
IEEE Headquarters,

Supt. of Documents
U.8. Govt., Printing Office
Waghington, D.C, 20402

Monthly, $4.850 a fear.

-Fbw'itema of interest to ama-

teurs, nearly all of them pub-
lications of the National Bu-

reau of Standards and the Bu-

reau of Naval Personnel.

Contalns over 20,000 items a year,

ligted according to the 1issuing

governmental agency and in an alpha-
betic index, Most itemes are for sale
by the Supk. of Documents, some are
for sale by the Clearinghouse. Oth-
ers are for officlal use only, and
not avallable to the public, 8till
others are sent to depository li-
braries, which are public and uni-
versity libraries all over the coun-
try. Most are partial depositories,
meaning that they receilve only se-
lected items. The full depositories
get all items, Among the full de-
positories are: '

New York- Public Library, Main

Chicago - Public Library

John Crerar Library '

A permuted title index means
that the key words in the
titles are lined up in & ver-
tical column, The March 1987
News contains a ligting of 500
titles from 20 journals and
magazineg publigshed from April
to December, 1966,

g&s %aat 4§ 8t
New York, N.Y, 10017
Monthly, $350 a year; $250 a

year to educational and nonh-
profit organizations,

- DS,
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Boston - Publie Library
' State Library
Los Angeles - Public Library

Eqch September issue of the Catalog

containg & full list of all the
depository libraries,

Many of the depository items, in-
cluding all these for official uge,
are on microfioche cards and must
be viewed with a special enlarging
viewer, which 1s not ¥very bright
and 1s thereforea strain on the
eyes, A full depository will algo
have many non-depository items, on
microfiche or in hard copy.

(A microfiche ieg a card on which

& great many pages of & book have
been printed in highly reduced
slze, Fiche is the French word
for a small card, )

If you find a government publica-
Tion that looks interesting in a
catalog, you may wish to take a
look at 1t before ordering. The
depository files are the only way
of looking at many itema,

The December l1ssue of the Monthly
Catalog includes a complete index
for the whole year, so for 1966
and earlier, you need go through
only one index per year. For com-
puters, look under Electronic Com~
puter, Electronic Data Processing,
Electronic Circults, Logic, and
Computers,

D8. U,8, Coverpment Regearch &
Development Report
Clearinghouse for Fe&eral
Selentific and Technical

Information
Springfleld, Virginlia 22151

Twice a month, $30 a year.

Occasionally contains items
of interest, Computers are
under category 9B, in the
current volumes, An exanple
1s "Digital Computer Uger's
Nanual for EE Studente and
Faculty," $3 in hard copy,
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56 pages, AD-838-023,

Starting in 1567, the volume num-
ber 1s the game as the year, Ef-
feotive 1-1-67, the Clearinghouse
changed 1ts pricing policy for
document sales from a ellding
Price scale based on the number of
pages, to a single price, The new
price ia $3,00 for a paper copy
(hard copy - HC); 65¢ per document
for microfiche (MF). The single
price does not apply to multiple
copy orders of a single document,

"These prices also apply to docu-

ments announced before 1-1-87,

. D9, Government-Wide e
Federal R&D t
Clearinghouse

Twlce a month, $22 a year,

Produced by computer from re-
cords generated by four Federal
agencles that announce R&D re-
ports: AEC (Atomic Energy Com-
nmission), NASA, DDC (Defense
Dooumentation éenter , &and
CFSTI (Clearinghouse). GWI
indexes all the reports an-
nounced in the U,8, Govern-
ment R&D Reports,

Alphabetical; look under Com-
puter, Data frocessing, Logl-
cal Design, Memory, Examples
"™Memory Storage Unit, Theory
and Deslign Teochniques for
Magnetic-Core Memories," Vol.
II, HC $3 MF $0.65

Dlo, %IAB—MA&A
Selentific and Technical

Aerospace Reporta, pub-
lished by NASA)
Supt. of Documents, USGPO

Twice a .month, $33 a year,

Look under Category 8, Com-
puters. Ingide the baok. cover
1s a 1ligt of the 10 univer-
8lty libraries and 35 public
libraries in 24 states, where
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NASA docunments may be astudied,

@nu. & & Teohn

index
The H.W. Wilson Co.
950 Universlity Avenue
Bronx, New York 10452

Monthly (except August), $26
a year,

Contains abstracts of articles
from a great many U,S. publi-
cationg and a few Britigh
onea. Look under Computers,
Electronic Data Processing,
etc, ‘ -

Unégn Ligt of Bez;gﬁg in

ibrarieg of the United
tat and Canada

The H.W, Wilson Co.

860 University Avenue
Bronx, New York 10462

Third Edition, $120.

Ligts, by publication, the
libraries in the USA and
Canada that have the listed
magazineg, both US and for-
elgn., The third editlon goes
up to Dec. 31, 1949, includes
9566 cooperating libraries,

D1z,

Bandy place to find out where
you can look at a magazine,
For example, the Digital Come-
puter Newsletter can be seen
at 41 libraries in the USA
and 3 in Canada,

D12A., ggg Serial Titleg
ard Division

Library of Congress
Washington 25, D,C, .

Monthly issues and cumulative
annual volume, $76 a year.

Updating supplements to the
Union Ligt of Seriala, The
_annual cumulative volumes
are in turn cumulated over
5~ or 10-year periods, such

[2]c[S]_NEWSLETTER "

as 1950-1960, in 2 volumes.

D13, gisbm%mm
earinghouse

Twice & month, §12 a year,

Mostly translations of Soviet
and Communist Chinese publi-
oationa, Very few items of
interest. Computers a&re under
category 9B.in these abstracts,

- CURRENT PUBLICATIONS

ME, L, Teaching Computep. If any
of you have had trouble getting

- from Amperex the M.E,L, booklet

deacribed in ACS Newsletter 5,
page 3, write to Al Cerne in the
Components Divigion of Amperex,

Al Ll Ll

Degign of a Low-Cogt Character

Generator for Remote . u

EE&iIEEE, by T.B. sheek, Project
, at MIT, Agk for AD-631-269,

from the Clearinghouse for Federal
Solentific and Technical Informa-
tion
$3.00,

Uses a S5«hy=7 dot matrix raster
and a reslstor-array read-only
character memory for 96 sgymbols,

Drawback 1s that a standard CRT
1s not used, as regeneration would
be necessary, requiring a high-
speed memory, A sgtorage CRT 1is
used; in this case, a Tektronix
564 Storage Oscilloscope,

Parts costs are estimated to be
under $200, Parts include Falr-
child Micrologic ICs (923 JK flip-
flop, 914 dual NOR, 900 driver),
2N2983 ana 2N35669 transistors.

aa dd Ll ol L Ll

Springfield, Virginla 22151,

Jim Sutherland's ECHO-4 computer

1s descrlbed on page 36 of the
lssue of EE (The Electfonic

Engineer), Jim's computer, 7 feet

long, 2 feet deep and 6 feet high,
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The Amateur Computer Society is.
apen to all who are interested
in building and operating a dig-
1tal computer that can at leas
perform automatic multiplication
and divielon, or is of compara-
ble complexity.

For membership in the ACS,and
& subscription of at least eight
igsues of the Newsletter, sen
$3 (or a check made out to me):

Stephen B, Gray

Amateur Computer Soclety

219 West 81 St

New York, N,Y, 10024
The Newsletfer will appear about
every two months, :

took a year %o 5u11d and will take-

10 years to program,

LOGIC TEMPLATE

At the last IEEE Show in New York,

the Semiconductor Divigion of
Sprague Electric Company (Wor-
cester, Mass,) gave away a loglo
templafe containing MIL Standard
806 logic symbols. The template
may be avallable from Sprague
even wilthout a letterhead. Worth
a try, Has 18 symbols, from AND
to read/write head,

TAPE, ANYBODY?

Computer tape, made by Scotch, Am-
Pex.. and Memorex, 250! to 3000!
spools, *, 3/4" and 1" widtha,
from Autometics and North American,
and priced at $3 and up, will be
gent to you COD by

Pat Killmer

3442 Montalr Avenue

Long Beach, Calif, 90808
1f you let him know your needs,

INCIDENTAL INFORMATION

One estimate of IBM's manufacturing
cogts for the 360: 12-15% of aales
price. The same source guesses
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RCA's costa to be 30-35%. (From
Datamation, Dea, 1966, page 113, )

HOW FAR ALONG IS YOUR COMPUTER?

Jim Haynes notes that my mention,
in the firat Newsletter, about
some ACS members being halfway or
two-thirds of the way toward com-
Pleting thelr computers, is in-
correct, He says, "I belleve it 1is
in the 1956 or maybe the 1955 WJCC

. (Western Joint Computer Conference)

Proceedings that you will find that
all ocomputers which are not com-

Pleted are 80% complete,” Therefore,

the computers of all ACS members
are offlclally 80% complete,

CHEAF PUSHBUTTON SVWITCH

Most pushbuttons are too expensgive
to be bought new. However, Centra-
lab has been licensed by faostat

- -of France to produce a new line of

pushbutton switches that are gimple
enough to be cheap enough for the
arateur, if bought in quantity,

A DPDT switeh coste $2.68 for one,
76¢ in quantities of 100. An 8PDT
ewitch 1s about $4,.50 for one,

about $1,22 in quantities of 100,

¥rite Centralab, P,0, Box 591,
Mllwaukee, Wige., 53201,

NUTZ TO HERTZ

As of Newsletter #4, I've gone
back to Ko and famiiy, leaving Hz
in the lurch, where he belongs.

NEXT ISSUE will be about moun-
ting oircuit boards and ICs, and
about interconnections. If you
have any experience with these
and haven't written in yet,
Please send detailas,

~ Copyright 1967 by Stephen B, Gray
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MOUNTING AND
INTERCONNECTIONS
ISSUE

AMATEUR COMPUTER SOCIETY

Numbey 7

November 1967

These IBM cards are part of ...

vee Allan Sinoclair's computer,

. CHANGE OF ADDRESS

The new address of the ACS 1is

Amateur Computer Soclety -
260 Noroton Avenue
Darien, Conn, 06820

Because of thles move, &nd because
of a new job (and a new computer
to learn), there has been no Newa-
letter since Number 6 in June.

MOUNTING CIRCUIT BOARDS

Because it's seldom possible to
buy uged olrcuit carde with match-
ing card cages, mounting such
cards 1s usually a problem. Espe-
clally 1f they are IBM SM3 carda,
with the contacts broken off.

Card cages are usually expensive,
as are printed-circult connectors.
S0, unless you've got a lot of
money to spend, you'll probably
have to lnvent a mounting system
of your own,

The photo at left above shows how
Allan Sinclair mounted a number of
SM8 carde. The front panel 1s Bake-
1lite, with 16 long brass eyelets
pressed ilnto undersize holes, and
with wire soldered to the rear of
the eyelets, These eyelets will
take an AMP terminal (the eyelets
I use will also take IBM patch
oords).

Pleces of Bakelite, %
as shown at right,

Allan uses General Radio service
cement, He says epoxy would no
doubt be better, but the cement

eeema to work, &as no strain is
involved,

The SM8 ocard is held
to the panel with £

For larger (Univac) cards, Allan
bought similar panelg, 4" by 5',
with 64 Jacks already installed,
and cut them down, These larger
cards are epoxied into either
blocke or cylinders of Bakelite,
which are. then screwed to the
front panel. Some of the large



panels hold three cards, giving 12
flip-flops for a register,

Another mount for the SM8 cards lsa
a 1l6-contact Amphenol plug (which
Allan bought for 5¢ each!), which
is glued to the card,

Allan uses Dymo tape to put the
lagt four digits of the 37w--=
IEM number on each panel, for
identification.

The photo at right on the first
page shows Allan's computer, The
permanent stainless-steel front
panel 1s off at the right. The
computer operates on 12-bit words,
with a 100-word 24D core memory.

The mounting racks are made from

heavy-duty aluminum

shaped like thlig —p A
One slde 1s bent down

to look like this ———-v-n

The aluminum 1s then

turned and mounted as
shown at right. By
grinding this part ——%
nearly off, the cards |}
can be lngerted and
dropped into the

groove to keep them

in place. By not

ueing sorews, the

carda can be slid along to obtaln
different arrangementas,

SESR RSN SRR SRS NSNS

Using screws, & cheaper (but less
flexible) mounting system can be
set up, with similar Bakelite
panels that have holes drilled at
top and bottom, The panels are
screwed to a simple horizontal

bar that 1s drilled and threaded
to receive the acrewa, The bar has
two lines of holea: one for the
bottom holes of one row of panels;
the other for the top holes of the
other row. For rack mounting, the
two horizontal bars at top and
bottom need have only one row of
holea., With this system, the full
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helght of the rack ia made use of.

A0 40 80 B0 0

Jim Haynes uses Amphenol 15.pin
connectors obtalned from junk, When
he runs out of junk ones, the new
ones are only about 65¢ each, in
lots of 100, Jim gays there's a
very lnexpensive edge connector
that 1s not very well known, made
by Cinch, and called (as he remem-
bers) the 257 series.

Bill Pfeiffer has found that the
most usable female connectors are
the bifurcated-edge-type PC varie-
iy, made by Cinch-Jones, Amphenol
(series 143 and 133 for single and
double), and USC type UPCR., Bill
has been using the 22- and 44-
contact typea, mostly., Cost at sur-
plus ranges from 25¢ on down.

MOUNTING INTEGRATED CIRCUITS

Mounting ICs is an even bigger
problem than mounting circuit
boarde. There are several I(C mount-
ing boards available commercially,
but they cost several times the
price of the ICs they mount: $140
for a Motorola 16-IC breadboard;
$21 for a Campion PC board that
mounts 8 flat packs permanently,

Individual dual in-line gockets are
expensive, too. Augat's #314 costs
from 40¢ to 90¢, depending on quan-
tity. Texas Instruments has an
MPClBA socket in 14- and 16-pin DIL
etyles, gsolder-tail and wire-wrap
types, for about §1,10 each, or 52¢
in qQuantities of 100-999,

Fred Strother has come up with a
clever and very cheap method of
mounting flat-paok ICs. He uses &
perforated board with 0.05" hole
spacing, and threads thin wireg
through the holes, in the desired
elrcult arrangements., The flat
Eaeka are then soldeired to the wire
pads." The in-line packs have 0,1
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pin spacing, 80 they fit the same
perforated board, which is avall-
able from Allied Radlo (47R609
Micro-Vectorbord, 68' x 4%, §2,92,
made by Veotor), 100 N, Western
Ave,, Chiecago, $111no1a 60680, The
wire can be single strands from
regular stranded wire, Of course,
thls system redquires that the
inter-ciroult wiring be lald out
completely beforehand, and later
changes are difficult, Aleo, a
steady hand 1a needed for solder-
ing, as the ocontacts are only 0,06
inch apart. This method could be
used for breadboarding, by con-
necting the wire “pada‘ of a sin-
gle IC {or group of ICs) to eyelet
panel Jacks,

The largest slze of Micro-Vector-
bord is 17" x 6", 6 emallest 1s 4"

x 2", An 0,1" hoie-spaoing is aleo
avallable, Vector aleo makes a
*"D.I,P, Plugboard," with pads for
mounting 12 dual 1ln-line types
with or without sockets. The piug-
boards are pre-punched, pre-etohed
and pre-tinned, in an x-y matrix,
with parallel ocopper lines running
horlzontally on one glde-and ver-
tically on the other, Pins are in-
serted where an x-to-y conneation
ig desired. The copper lines ocan
be broken with a pad-cutter, to
make & variety of interconnections,
Connectiona to the pin contaots at
the end of the board are made as
depired. Several types are avall-
able, and cost about $10 each. A
gimiiar x-y matrix board for DIL
circults, without pada, ie made by
Vero, and sells for $8 for a 6" x
8" board; a single-sided 5" x 8"
board is $6,.31,

Vector Electronics Co,, Inc,
1100 Flower 8t,
Glendale, Calif, 91201

Vero Electronics Inc,
176 Central Avenue, Box 28
Farmingdale, N.Y, 11738

Vero has an IC breadboarding kit
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tor $40, congisting of a single-
81ded4.18" board, a plug-in single-
glided board, a double-gided plug-
in board, an epoxy glass plain
board, 500 terminal ping, a pin
ingertion tool, a spot face cutter,
dealgn sheet, and an edge connec-
tor. The holes in these Vero boards
are on 0,1" centers, whereas the
holes in the eimilar Micro-Circuit
Veroboard kit, for $23, are punched
with holes on 0,05" centers, for
IC mounting.

INTERCONNECTIONS

There are, as most of you have
found out, problems with elther
fixed wiring or with plugwires.
Fixed wiring, of course, 1s cheap-
eat., But, as Don Fronek pointed out
in ACS Newsletter 5 (page 2), when
you have close pin spacing, a 80l-
dered connection gets very messy
when you're trying to keep things
neat. The wires get burned, the
solder slops over onto the adjacent
Pin, etc, Because Don finds himself
changing circuits all the time, he
prefers solderless connectors,

On the other hand, plugwires are
expensglive, Sometimes they can be
bought surplus, such as the Hubbell
plugs and plugwires I have, I
bought gode card cages that had a
number of these #minlature, auto-
matic-locking, quick-disconnect plugs
and jacks attached. The plugs cost
$11,60 for 500 1f you buy them from
Hubbell} the eyelet panel jacks are
82 for 500. Jacke are also avall-
able in terminal-post adapter and
sorew binding-post types, as are
orimp-terminal connectors and plug
eplices. The eyelet setting punch
ia $1.26, from Harvey Hubbell, Inc.,
Bridgeport, Conn, 06602, Crimping
pliere are $2.40; minimup charge

1s $5.00,

Eyelets, by the way, are about the
cheapest way of mounting anything,
Drill holes in a plastic board,
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press in eyelets and aet them with
& punch, and solder the item to
the eyeiets.

IBM plugwires (or patch cords, if
you prefer) are plentiful, and are
sometimes available oheapiy vhen a
punched-card installation 1s being
changed over to & computer and is
getting rid of all plugboards and
wires. The plugboards can be used
for mounting circuits; the only
drawback is that it's often hard
to solder to the large plugboard
ocontacta, and the contacte are so
cloee to each other that some
can't be uged and are therefore
wabted. Be sure to get the type of
plugboard that has contacts on it;
the gelf-contacting type of plug-
board has no contacts on the board
iteelf, and 1s of little or no use
to the experimenter, Plugboarde
are sometimes socld by surpluas
houses such as Olden and Meshna,

Jim Haynes uses fixed wiring, says
plug wiring in a project the size
of his would be impractical, How-
ever, he noteas, one type of Cingh
connector has taper-tad terminals,
8¢ that one could make up a sort
of seml-rixed wiring, usinf plug-
wires with the taper tab clipas.

Bill Pfeiffer's plugwires coat
about §¢ for eaoh good double-plug
type. His plugboard is an IBM 22 x
34-hole type, to the rear of which
he asolders hls fixed wiring. Seve-
ral rows are used for bunching
purposes,

COMPUTER PC SALVAGE

A one-ggge item 03 :al;agigg com-
puter 6 appeare n Popu gs

Electronjog (page 66, June 1366).
The main item discussed 1g the

type of desoldering iron with a
rubber suction bulb attached. Also,
five companies are listed as
sources of PC boards: Arrow Sales,
in Chlicago, Radio Shack, Meshna,
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Poly Pake, and Transistore Unlimlted.

BREADBOARDING ICS

An item in Electroniog (page 103,
July 26, 1986) shows how to bread-
board Ils by plugging dual in-line
packages directly into the type of
connector uaed as edge connectors
for PC boards. The specified ocon-
neotor i1s the Hughes EMS8048DJO0Q,
which has contact rows the right
distance apart, and the 0,1" apaco-
ing that matches the DIP lead spao-
ing. Pine inserted in the wiring
side of the connectors permit ocon-
necting the ICé to each other and
to external circuits. The cost of
the Hughes connegotor and pins for
547108 is about $120, which gets
more expensive than the ICa, eo
perhaps other, cheaper connectors
can be found,

TAPEHEAD AND TRANSPORT

A tapehead and transport assembly
is offered by Denaon Electronics
Corp., P.0. Box 85, Rookville,

Conn, 06066, Made by ITT, the aa-
sembly 1s 64" wide (five agsemblies
were mounted side by side on a rack,
on slides), 45" high, 26" deep.
Looks like a tape-loop arrangement,
The head has 22 tracks, used with
one~inch computer tape. Cost: $245,

The Dengon 1967 catalog 1s 90%
closed-ocircult and amateur tv uged
gear, some RITY gtuff. Also & page
on insgtrumentation tape and a 20-
track recording head,

IBX TO SELL SLT MODULES

IBM has announced that it will mar-
ket BLT modules, whioch are the hy-
brid ICe used in the 360 computers.

Fifty dlode-trangistor types are

avallable, at §1 to $1,50 each;
minimum order $26. The DTL
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modules include a NAND, NAND/NOR,
flip-flop, exclusive OR, {rans-
mission-line recelvers, line am-
plifiers and indicator drivers,
Switching speeds are from 700 to
5 nanoseconds,

These modules are fallouts from
the computer-grade types, and are
called "industrial grade." Toler-
ances are about 3% wlder than for
computer-grade moduleas,

Information 1a available from IBM
Corp., Industrial Produocts Market-
ing Dept., 1000 Westohester Avenue,
White Plains, N.Y., 10604,

SHIFT REGISTERS

National Semiconductor Corp., 2975
San Ysidro Way, Santa Clara, Callf.
95051, is selling a 50-bit sghlft
register for $9.85 in lots of 200,
and a 100~bit shift regilster for
$14,80 in 100 lotas. Supply voltage
is -10 volte, clock amplitudes are
16 volts. Model numbers are MM500
and MM502, respectively,

PORTABLE ELECTRONIC KEYBOARD FOR
COMPUTER INPUT BY TELEPHONE

An interesting artlicle by the ahove

The device 18 intended for communi-
cation with a machine that has
voice answer-back,

Production cost is estimated "in
the $60 range." The device contalne
& decade ocounter, pulser, two-bit
analog-to-digitai converter, de-
coder, two-frequency voltage-con-
trolled oscillator, a few logic
gates, and a resistor encoder, The
transistor types are 2N1307 (2N404)
and 2N1306 (2N685); diodes are 1N34,

FAR-QUT MEMORY

The same issue of IEEE Transactions
contalns & short note (pp 370-371)
on an optical-fiber memory, by
Filippazsi of. Olivetti<GE. The op-
tlocal flber i1s used as a delay line,
which 1ls much faster than most of
us will ever need, as a light pulege
travels through it at over 1l inches
per nanosecond. But i1t ig eimple.

WIRELESS WORLD DIGITAL COMPUTER

The British magazine, Wirelesg
World, has had a four-part article
on bullding a small computer, in

its 1967 issues for Auguet (368-372),
Bept. (416-423), Oct. (488-494) and
Nov, (543w548),

name appeared in the June 1967 IEEE The WW computer will add, subtract,

Trangactiong on Electronic Compu-
tera (pp 335-334,, by Lewin of RCA.
Although few 1f any of us are any-
where near beilng able to use this
type of input, the article makes
interesting reading.

The device, which is acoustically
coupled to an ordinary telephone
handaset, generates coded tone se-
quences representing the full
ASCII character set, The charac-~
ters are input, one at a time, by
a gtylus, touohing the asymbols on
an electronic keyboard. The tone
gequences correspond to those in
most Teletype-Dataphone terminals
in typical time-shering systems.
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multiply and divide, There are 28
ingtruoctions: 7 for arithmetic, 9
for transfer to store, 6 for trans-
for from store, and 6 various re-
seta, Multiplioation 1e by repeated
addition, without shifting, Two 8-
bit numbers can be added &t slow
speed (4 seconds), high speed (3.2
msec), or bit-by-bit,

Input of instructions is by toggle
eswitches; input of data is by push-~
buttons; output is by neon lamps.

The prototype was bullt for about
$160, without ocabinet, The tran-
glators were reject germanium types
that cost less than 14¢ each (2G6371/
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The Amateur Computer Sooiety 1l
open to all who are interested
in building and operating a dig-
ital oomputer that can at leas
performsautomatic multiplication
and divigion, or is of a compar-
able oomplexitra .

For membership in the ACS, and
a subgoeription of at least eight
1gsues of the Newgletter, sen
$3 (or a cheok) to:

Stephen B, Gray

Amateur Computer Soclety

380 Noroton Avenue

Darien, Conn, 06820
Phe Newsletter will appear about
every eight weeks.

D1476, Texas Instrumente). Diodes
are 18130 types. The front panel
contains 53 neon lamps, with 6
groups of 8 lampa each, for three
arithmetic reglaters and three
storage reglsters.

Baslo oircults are NOT, NOR, AND
(d1ode-transistor), OR (diode),
comparator and flip-flop,

A subroutine store is described
briefly for those those who wigh
to add 1t to the computer, It pro-
vides 64 words of data or instruc-
tions, using wired-in diodes or
diode "pegs' in a matrix program-
ming board, or in a etepping
switch or a stepping drum, With
thies store, serles of instructions
could be oarried out,

UNIVAC MEMORY UNIT

Gadgeteers Surplus Electronics,
5300 Vine S8t., Cinocinnati, Ohie
45217, has one Univao memory unit
for §¥8. No information is avail-
able other than that the unit
weighe 40 poundas, 1s "high density
stacked,* has muffin fansg, and
cost $40,000 when new, A photo from
Ken Hanson shows two stackg mounted
one above the other, llke & figure
8, attathed to a pahel 2 feet high,
Money back if not satigried,
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BUFFER MEMORIES FOR SALE

Sal Zucoaro has some buffer memorles
for sale. They are from Collins Radd
gear, and were made by General Cer-
amics (now Indiana General) and by
Telemeter Magnetice (now Ampex). Sal
hag three sizeg, from 144 words of

4 bits each to 2048 words of 8 bits
each., The memories are complete with
core stackas, drive eleotronics, pow-
er supplles, logic, eto., and with
Amphenol Blue Ribbon connectors for
input/output, The smallest models
take up about 10" of rack space,

the largest take about 21",

Sal will provide ocoples of the in-
etruction manuals, which ocontain
gpeos, schematios, operating pro-
sedures, and timing dlagrama,

The price per megory is $200 to
$300, depending on sige, plue the
shippingmghargen. Sal'e address is
14442 Elmhurst Circle, Huntington
Beach, Callf. 92647,

flal may algo know where to get 75- .
ips Potter mag taps handlers for
$§50-60, 1f there are any left by

"the time you read this.

A0S COMPUTER SURVEY

The next page is a Questionnaire

for the ACS survey. Pleage fill it
out (skip the personal data if you'd
rather) and mail it in. Resulte of
the survey will be in the next News-
letter 1f enough are received soon,

NEXT ISSUE will contain, among
other things, commente by you on
mounting oirculits and intercon-
necting them; that ie, if you
gend them to me as soon as you
finlah reading this lssue. And
send along any other information,
comments and photographg that
other ACS memberg might like to
read or look at,

Copyright 1967 by Stephen B, Gray Il
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ACS GOMPUTER SURVEY

Serlal __ _ Parallel _ Number of registers

Trangistor types

Integrated—dircuit types

Card types: IBM ___ Univao ___ Other

Memory type " Number of worde in memory

.Input | | Output |
Number of instructions ' Word langth Clock speed __
Add speed - ' .-' Inatruction length

Speclal features:

Estimated cost when complete Cost so far

Estimated slze when complete Present size

How long‘iforking on 1t? - Fixed __ or non-fixed __ wiring?
In planning ___, begun __ or completed ?

Source of ocircult aschematiocs: Selr-déaigned — Other

Bource of system schematics: Self-deeigned __ Other

4

_Any other information?

Name

Position

Company
Edqucation

Interested in ocomputers since age
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ACS COMPUTER SURVEY RESULTS Clock

Although not many ACS membera sent
in the computer survey forms,
those who did are, not surprising-
ly, the furthest along with their
machines, Two have finished.

Memor

Most of those who answered the
survey are uslng core memory, with
slzes ranging from 4K to 20K words;
the majority are equally divided
between 4K and 8K.

One member uses a delay line for
memory, containing 512 words,
Another uses & delay line (2K
bytes), drum (8K bytes) and core
memory (4K bytes); 4-bit bytes.

For his small machlne, one member

uses flip-flops for memory. Anoth-
er uses punched paper tape, having
convinced himeelf that “tape would
eliminate the memory limit,"

Input

Teletype is the most common input
device. One member, however, uses
a Flexowriter, Another uses punch-
ed cards, keyboard, magnetic tape,
paper tape, and keyboard switches.

Qutput

Again, Teletype 18 the most common
output device. Others include a
Kleinschmldt printer, paper tape
punch, IBM Selectric typewriter,
lamps, and Nixie tubes, One member
uges magnetic tape, paper tape,
Seleotric typewriter, printer and
lamps., And the member with the
Flexowriter also uses 1t for output,

Clock speeds include 100K, 160K,
250K, 500K, and 1Mc, with one given
as 10-100K. The average 1s S00K.

Serial or Parallel

The sltuation is about equally di-
vided into thirds: one-third serial;
one-third parallel; one-third com-
binations such a&s serial character,
parallel blg,

Transistor Types

A wide range here, of coursge. One
uses only 2N404, Another, 2N2923,
2N3721, 2N2711 (npn) planar. A
third, 2N2023, 2N2926, 2N3908, A
fourth, MP83640, MPS3646, and
2N3641 in core drivers.

Integrated-Circuit Types

(1) uses Falrchild RTL (67¢ FF, 36¢
dual 2-input gate, 36¢ buffer). (2)
Falrehild RTuL and CTpL. (3) Motor-
ola RTL (700P series). (4) Motorola
and Falirchild RTL.,

Card Types

None of those replying use surplus
IBM or Univac cards, although one
uges surplus Westinghouse RTL NOR
gates, Another ig congidering Wyle
modules, A third designs and etches
his own PC cardes. A fourth makes

hls carda from Vector boards. A
firth uses Ransom, SEI and Auto-
netics cards, A slxth uses Teletype
etched boards, with his own circults,

Number of Instructionsg
Generally speaking, beginning ocom-



puter amateurs hope to use a large
number of instruotions, from 50 to
100, Those who have gotten falrly
well into the construction use no
more than between 11 and 34, The
one exception is a member who has
spent $1,000 and two years on hls
machine, and has (or has projected)
67 instructions. The average num-
ber, counting all those reported,
is 44, Leaving out those over 50,
the average is 22,

Data-Word and Instruction Lengthg

The data-word lengths specified
range from 4 to 32 bite, wlth the
average around 12 bits,

The instruction lengths alsoc range
from 4 to 32 bits, with an average
of about 12 bite also,

Add Speed

The range of add speeds 1ls from

8 psec to 10 meec, with in-betweens
of (1) 24 pses, (2) 216 peec, (3)
100-500 psec, depending on the .
length of the binary number, (4)

8 psec for one memory referenoce,
but eircuitry will operate in 1
peec, (5) 30 peec add speed, 4
msec memory cycle time with a
magnetostrictive delay line, (6)
20 pgec with one number in accumu-
lator, 26 psec with both numbers
in memory, (7) 32 psec per palr of
decimal digits, (8) 1 to 10 msec,

Number of Reglsters

The range of number of reglsters
is from 2 to 11, with 3 the most
popular. One member has 2 memory,
2 data, 1 op code and § address
registers.

Bpecial Features

Here are some of the speclal fea-
tures reported, Not all of these
features have yet been translated
into hardware; some are only in
the planning stage, or partially
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breadboarded,

(1) Over 100 Sylvania bulbs in
etrip sockets will monitor the
major reglsters, etc, CRT displays
planned, When completed it will be
far more versatlile than DEC's
PDP8 1line,

(2) Pata-word length 16-32 bits
(32-64 for floating), Planning
modular op-code decodera (i.e.,
basic repertoire plus floating
arithmetlc, hardware stack opera-
tiona, etc.). Basic structure 1s
bus-oriented.

(3) Hag D/A converted output to
drive motor position. Machine has
two 8-bit registers, one 15-bit
accunulator,

(4) Variable-length instructions,
variable-length indirect address
fields.

(5) Contenta of memory address zero
and A reglister are swapped every
oycle (inhibited on some instruc-
tiona). Therefore one reglster
serves a8 accumulator and program
counter, Memory address 1 serves

as index regilster.

(6) Double precision arithmetic;
fixed and floating-point numbers;
link on all arithmetic reglsters;
full comparator; AND, OR, Exclusive
CR registers for logical computa-
tions; data bus alliows bl-directlon-
al trangfer between any two registers,

(7) Will use IBM 1620 software,

modified to use USASCII code and
to get around unimplemented in-

gtructions,

Coat

As to "Cost so far," the range is
from O to $1600, with an average
égggng those reporting a cost) of

For "Estimated cost when complete,® .
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the range 1s from $300 to Yover
10,000." with an average of
2,100, Without that "over $10,000"

estimate, the average 1s $1,100,

Wiring

The large majority, over 80 per-
cent, use fixed wirlng.

How Long Working On It?

The range of time spent so far
ranges from ''one month on the
present model" to 4 years, with
an average of 2 years,

Size

Here are some present sizes: 3-
foot relay rack; 6' x 7' x 184;
35" x 23" x 20"; 1 work bench;

1 board complete; 30" x 36" x 40Y;
three 19" frive-foot racks; 38" x
60" x 12" & TTY, The "Estimated
size when ocomplete” is usually
Just the same,

Education

Mogt of those responding have at
least one technical degree, in-
cluding BSEE, MEE, BA& in Math,
PhD EE, "BA and BS and working on
M38," and several students,

Because the great majorlty of
those sending in the survey have
technical degrees, and heocause
those who sent it in are among
those who have advanced the most
with thelr computers, it seems
that lack of a technical education
1s holding back many AC3 members
from pushing shead with thelr
machines, or perhapsg from Just
getting started. Unlike amateur
radio, there Jjust 1lan't enough
circult-level information avail-
able on how to build computers,

Other Information

(1) Presently supervising 5 Explor-
er scouts who are doing much of the

3

construction work, such as builld-
ing PC carda. I became &n Explorer
advigor at my company's post to
get more hande on the project and
to force me to get on the ball and
make some progresd,... 1 am going
to debug the power supply transients
and add a line filter, RTL has low
nolge immunity and my flrat wired-
up reglster 1s dropping and galning
extra bita,

(2) Wish disks and line printers
were cheaper! Fortunately, I can
bulld my own software -- assembler,
compiler (FORTRAN and/or ALGOL)
and operating system.

(3) Teletype controller and memory
operational. Can presently trans-
fer data from TTY to reglster to
memory and back. Delay-line menmory
stabllity problems solved -- sug-
cegsfully retrieved data after
eight hours. Using 8" x 17" Vec-
torboard with AA patiern, strength-
ened by chrome-plated angle, Dual
Inlines mounted by alternately
bending pin pairs inward and out-
ward, Wiri directly soldered to
ICs, uaingn§22 wire with high-
temperature-resietant lnsulation,

(4) This has been an evolutionary
process without a fixed idea of
exactly what the final product
would be, Now I have outrun myself
in some ways. For example, I know
how to get back and forth from
menory to TTY, Also, how to add
binary numbers, I don't know how
to turn TTY characters into binary
numbers in any slmple manner, 1
would appreciate any clues you
might have on the subject. (ANY
MEMBERS ABLE TO HELP HIM ON THIS?)

Interested in Computers Singe,,.

Those who put down a date gave:
1961, 1965, 1957, 1965. Those who
put down an age gave: 13, 14, 15,
18, 20, 21, Those who gave the
number of years gave 3, 3, 9 and
17.years,
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CCMPLETED COMPUTERS

Only two ACS members have reported
being anywhere near completing
their computera:

ECHO-4

Jim Sutherland's ECHO-4 computer,
reported briefly in ACS Newsletter
6, is 7 feet long, 1l feet deep
and 6 feet high, it took Jim a
year to build it and will take 10
years to program, He says the CPU
1s complete, but the input/output
system 1a at111 growing.

ECHO-4 uses 2N404 translstors and
RTL NCR logic elementa. The NOR
gates were used in process control
systems built by Westinghouse
about 8 to 10 years ago and were
declared scrap, They are mounted
on etched circuit boards with 35-
pin Elco connectors. A total of
120 boards were used in the entire
system (input/output control
arithmetic units) but only 18
types of boards were used, so spare
boards do not take up much room.

The memory unit, an Ampex 4096-RQ-
30A, came from an cbsolete procese
control computer. Memory oycle la
6 ugeo, but since the NORs require
from 1 to 3 usec to switch, the
add time suffers (add epeed is 216
psec).

Between instruction accesses, the
memory ig available as a refreshing
buffer for a CRT digplay, which ls
planned but not bullt yet,

Jim says a story about ECHO-4 ig
tentatively scheduled for the April
1968 isgue of Pogular Mgchanigs.

He says 1t doesn't go into mu
construction detail, "but the ple-
tures should be interesting,®

ECHO-4 has 4 flip-flop registers,
and three (P, A and X) in core
memory. There are 8,192 words 1n
core memory, each 15 bits long.
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Clock speed 1s 160 Ke, There are
18 instructions, 4 bits long.
Special features: one's complement .
adder with end-around carry. Over-
flow and carry deslgnators are

stored in upper two bits of Program
counter (location O of core memory),
Interrupt automatically stores P

and takes next instruction from
speciflied SAVE routine entry. Using
15-pps syno derived from real-time
clock. One index register, and

also indlirect addressing, can be
specified by setting flags in

the instruction word,

Input: alphanumeric keyboard, six
control keyboards, 8-channel paper
tape reader, 15 interrupts, 7?5
contaet closureas.

Cutput: Kleinechmidt printer, €0
contact closures, 8-channel paper
tape punch, 4 digital clocks,
Interconnections are wire-wrapped.,

By the way, ECHO standa for Eleo-
tronle Computing Home Operator.

EL-656

Hans Ellenberger, who lives in
Switzerland, worked a year on his
computer and finighed it in 19685,
A emall desk-top machine, looking
a little llke a Wang calculator
with a separate keyboard, EL-65
has a keyboard input and Nixie-
tube readout, Size 1ls 40 by 40
by 20 centimeters.

A serlal-type computer, EL-65 has
3 reglaters, 30 words in flip-flop
memory, and 15 instructions, The
trangistors are A(122 (AF pop ger-
manium) "because of price.

Additlon and subtraction times are
1/60 second, The longest multipli-
cation and division times require
1,3 seoconds. In addition to these
four baslc functions, EL-66 can
also perform negative multiplica-
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tion, and accumulate products,

The coat of materlals alone was
1500 Swiss francs, which 1s about
$345, Hans tried to market his
computer, calling it "der erste
Schweizer Pult-Elektronenrechner!
meaning the first 8wles desk-top
electronic calculator, But %the
sales price of 6000 SF ($1380)
seems to have put 1t beyond the
means of most Swiss and also it
may have been too much of a novel=
ty on the market, As Hans notes,
"It seems almost impossible for an
amateur to bulld a computer that
can compete with commercial ma-
shines., (The Amateur who can do
that would be, before long, em-
ployed by & computer company, )"

Hang is working on a new model,

with 16 registers, using Phillpe
LTC cores, and ICs by Falrchild

(RTL epoxy), TI and Philips.

MAGAZINE ARTICLES

Low-Cost Counters

The February Popular Electronics
contains a construction article

{pp 27-32) on a decimal counter
wlth readout, which the magazine
believes to be a price break-
through, as the decade costs only
$12, complete with counter, dri-
vers and ten lampae, Parte are
avalilable from a Texas company at
$12 a decade, inocluding a PC board,
A power-euppiy schematic ise glven,
The maximum rate is 10 Mc, although
the unit has been used up to 18 Me,

Later lgsues will feature items
based on the counter: an "Elec-
tronic Stop Watch," which 1s an
EPUT (events per unit time) ooun-
ter; a digital voltmeter; digital
mnultimeter; and a frequency coun-
ter.

The ICs used are all Motorola: two
MC?790P dual JK flip-flops, and one
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each of the MC724P (quad, two-input)
and MC715P (dual, three-input) NAND/
NOR gates. And seven transistors.

An interesting coincldence 1s the
appearance by the same author of
an Electrénics article (Jan, 22,
Pr 74-76), "For low cost, count

on RTL," which compares the $12
decade with a $10 digital display
that uses a milllameter with a
gpeclal scale, calibrated from O
to 9, and a biqulnary 1-2-2-4 oode,

The authors says in his last para-
graph that the in-line counter is
superior in readability, but the
meter design is cheaper and smaller,

Basic Digital IC Circuits

Over a dozen slmple diglital eir-
cults are given in %30 Basic IC

Projects," in EQQLQ:%lﬁﬁﬁxﬂﬂlﬂﬁ
(Tan. 1968, pp 50-63). This second
part of a two-part article uses
the Fairchild ul9l4 as the basis
for inverters, pulse-enabling and
diesabling gateas, NOR/NAND and OR/
AND gates, sduare-wave generators,
one-sghot, Schmitt trigger, flip-
flop, and othera., Al)l that's need-
ed 1s a 914 and a few resistors
and capacitors, plus diodes for
the generator,

The article on the following pages
(pp 54, 55, 62) describes how to
"Build a Low-Cost IC Signal Gene-
rator," with the same ulLg9l4, to
provide square waves from S cps

to 50 Ko,

The first part of the IC article
appeared in the December 1987
issue (pp 43-45), and covered the
baslc description of the ulL9l4,
giving circults for linear appli-
catlons such as emitter followers
and amplifiers,

¥Wireless World Digital Computer

The four-part article on bullding
& amall oomputer, described in the

Number 8 -- January 1968



The Amateur Computer Soclety 1s
open to all who are interested
in bullding and operating a dig-
ital computer that can at least
perform automatic multiplication
and diviglon, or ia of a oompar-
able complexlity.

For membership in the ACS, and
a subscription of st least elght
1gsues of the Newsletter, send
$3 (or a check) to:

Stephen B, Gray

Amateur Computer Society

260 Noroton Avenue

Darien, Conn, 06820
The Newsletter will appear about
every elght weeks,

previous Newsletter, has a fifth
part now, completing the serles.
The December Wireless World (pp
601-606) covers the operation of
the machline, with coding examplea,

Using Miniature Relays?

An interesting comparieson of major
characteristics of minliature re-
lays appeared in a new-product
item in the January B Electronics
(pp 171-172), Comparisons are made
between crystal-case relays, mer-
cury-wetted and dry reed relays,
and solld-state swltohing devices.
Each of the four types 1is s&id to
provide certain advantages. "If
speed is needed more than isola-
tion, solld-state ewltches should
be used. When coat is the prime
factor and high 1solation 1g also
required, the reed relay 1s the
best choice," The new product is &
line of dry reed relays, made b
Hi-G Inc. (Windsor Logka, Conn.
which sell for about $2, compared
with about $8 for golid-state
swltches.

Would you bellieve a relay in a T0O-
5 transistor can? They're descri-
bed in the January EEE (pp 20 &
24), Not cheap, though; over $20.

Copyright 1968 by Stephen B, Gray
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BREADBOARDING INTEGRATED CIRCUITS

Wade White says he breadboards in-
line ICs wlth & board that holds
15 of the l4-pin packs, from J.R,
Anderson Enterprises, Inc. 369l
Lee Road, Cleveland, Ohioc 44120,
The board, type MC-1, costs ‘$4.85
for 1-9, $4,50 for 10-24, and
$4.25 for 265-49,

No holes are drilled in the board.
The components are scldered to the
top, for eagy removal or change,

Size 18 3/32" x 8-5/8" x 5-49/64",

For permanent mounting of 12 of
the 14- or 1l6-pin ICs, Wade uses
an M-96003-PG board from Dyna
Sales Co,, 962¢ S, Atlantic Blvd.,
Los Angeles, Calif. 90022. Phone
(213) 268-1175, ask for Milt Hol-
lingaworth.

For TO-5 and flat-pack ICs, use
board M-96002-PG. The boards have
holes drilled for mountin% compo-
nents, and pins to fit a 22-con-
tact connector (Amphenol serles
143), The connector costs about
$1.56 new, but can be bought sur-
plus for much less.

Price for elither board 1s $6.95,
with a diacount of 5% for 5-14,
104 for 15 or more.

Wade also notea that the Vero IC
board kit listed in Newsletter 7
at $40, 1s avallable from Dyna

Sales for $29,95, as item MC-10.

NEXT ISSUE

If any of you who have gotten
into the constructlion of your
machines fairly well would like
to write up your experiences for
the Newsletter, several peages
are avallable for the gory de-
tails, Tell us all about your
problems, soclutions, dlscover-
les, raiiurea, componentg, and
your future plans,

L "
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MORE ACS COMPUTER SURVEY RESULTS

Several survey forms were received
too late to be included in the
last issuwe. Here is the data:

1, From Long Island: a decimal,
variable-word-length computer,
with software gimilar to that of
the IBM 1620. Will make extensive
use of read-only storage to hold
micro-programs by which regular
machine instructions will be im-
Plemented, The decimal add and
multiply tables will also be astor-
ed in read-only memory. Hopes are
that the "1620 Model III" will be
about 25% faster than the 1620 Mod
IT and will have its complete in-
struction repertolre (about 60),

Main memory so far conglsats of 20K
decimal digits (LOK X 12 bits),
with 10-psec cycle time, using
stralght IBM clrculits, and semicon-
ductoras mounted on PC boards of
own design.

There are four two-diglt data reg-
1sters and 32 memory address reg-
isters (high-speed core).

"My only consolation in attempting
to improve on the IBM 1620 1s that
if my machine doesn't work right,

at least I know that I have soft-

ware that will "

"It should be emphasized that the
popular analogy between the ama-
teur computer builder and a radlo
ham is simply not vealid, The com-
Plexity of even a small computer
outweigha by at leas} an order of
magnitude [ten times} the deslign
effort necessary to construct an
amateur trangmitter. This is doubly
compounded by the fact that: the

nature of basic building blocks is
changing at a rapid rate; many com-
mercial desligns are proprietary;
there does not exiast 40 years of
computer design history to draw
upon, "

2. From a Harvard sophomore: 200-K¢
machine, with 13-bit worde, and
inastructions two words long. Tele-
type (Model 19) input/output in-
cludes paper tape. Memory is Honey-
well TC-M30, 8K words. Add speed

20 psec. Six reglsters,

Built with Motorola 700P series of
ICs, and npn silicon transistors
from IBM 8MS boards.

"Although there are well over 150
instructions, only around 16 are
basle. The others come about as
follows:

a) Each baslc instruction may use
& literal operand, or an indireot
operand; e.g.,, ADD1 50 meang add
the contents of address §0 to the
AC, vhereas ADD2 60 means add the
number itself.

b) Each baslc instruction has 6
conditional variations. For example,
in addition to the conventional CLA,
we have

CLA on
CLA on
CLA on
CLA on
CLA on

AC =0

AC less than O

AC greater than O
overflow

least order bit of AC.

These are, of course,the conventional
transfer conditiona., I found that
they could be implemented for the
entire instruction set with almost
no additional hardware: three bits
of the OP code, which comprises 13



bits, are devoted just for this
purpose, Just before the execution
of any instruction, the control
checks whether or not the condi-
tion 1s satisfied; if not, the in-
struction is ekipped., (This is one
of the advantages of a long op
code! certain bits may be devoted
to specific functions, )"

"Here are some 1deas I found uge-
ful 1n my design. Firstly, if core
1s used, one can kill two birds
with one stone by using the selec-
tion matrix decoder as the instruc-
tion interpretation decoder; if
the memory selection decoder were
for a 4K (12 x 12) memory plane,
then one 12-blt decoder could be
used to hold the op code, while
the other could generate the
timing signalg. "

"The scheme of making every in-
struction conditional extends the
effective instruction get, and is
cheap to implement, Condifional
inaetructiong make the set much
more powerful,!

"The cheapeat SM8 cards are sold
by Brooks Radio in NYC (Brooks
Radio & TV Corp., 487 Columbus
Ave., New York, N.Y. 10024). They
sell at 100 cards for $10. There
are an average of 4 tranaistors
per card, 1n addition to other
goOdieB. ‘

"Someone should deslgn parallel-
gerial and vice-versa converters
for TTY from integrated circuits;
that's one thing a goodly portion
of ACS members could use. The con-
verters could be standardized to
the point where the ACS could manu-
facture pre-drilled PC boards. "

3. From California: another 200-Ke
machine, but with 36-bit words,
and instruction lengthg the same
as the IBM 7090, Input/output:
Teletyre, paper and magnetlc tape.
Algo X-Y recorder for output.

Memory is 3D core, 32K, Add speed
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1s less than 5 peec. Over 100 in-
structions.

"The majority of the logle will be
core~diode, which is slow in aeome
respects, but has great flexibility,
reliability and power savings,"

DO-IT-YOURSELF PROBLEMS

A one-page item on the advantage
of buylng digital modules insteed
of bullding them appears on page
42 of the April EEE, It points out
some dandy little problems, in-
cluding:

1, After flnal assembly, nolse is
found in the back-panel wiring and
the nolse amplitude is greater
than the nolse rejection of the
circuitry.

2, Power-supply specs prove in-
adequate,

3., Signal reflections appear on
back-panel wiring and intercabinet
cabling, Unplanned eignhal delays
violate timing requirements,

4, Logic-output current drives are
too low to charge and dlscharge
parasltic capacitances fast enough
to meet clock-speed requirements.
When fan-outs are reduced to com-
pensate for charge and discharge
times, the number of logic circuits
must be increased, necessitating
redesign,

COMPUTER HARDWARE
IC Breadboard

Camblon has announced an IC bread-
board for 16, 32 or 64 of the 1l4-
lead DIP ICs. Although too expen-
sive for amateur use, it can be
adapted by anyone with enough pa-
tience to set 14 small eyeleteg

for each IC, plus 14 larger eye-
lets Just outside the smaller ones,
and connected to them, for Jumperes.
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For a look-gee at the pattern, see
Page 112 of the March EEE.

1024-Bit Memory on a Chip

A 1024-bi1t MOs read-only memory 1s
now avallable from Philco-Ford's
Ylcroelectronics division, accord-
ing to Electronics (Feb. 19, page
45), The memory array consists of
128 eight-bit words on a chip, on
which is algo the decoding cir-

cuitry, using 216 more MOS tran-
8l stors,

Cnce a customer has paid the ini-
tial $750 tooling charge for the
coating and etching required for
his particular interconnection
needs, the chip will be available
to anyone for the chip price alone,
which will be about $70 in small
quantities, and $50 in larger
quantities,

A 2048-bit memory is in the works.
The read-only memory has applica-
tione in subroutine atorage, and
table-lookup operations subh ae
sine and code conversiomn.

Adder on A Chip

An article by this title, subtitled
"SI helps reduce cost of small
machine," appeared in the March 18
Electronics (pp 119-124).

This 8-bit integrated MOS arith-
metic, measuring 86 by 116 mils
and containing 200 gates, will be
introduced by Falrchild Semicon-
ductor as the 3800, On one chip
1s an input reglster, an adder-
subtracter, accumulator register,
and output buffer. No price given.

Electronic Pocket Calculator

Hayakawa Electrlc hopes to intro-
duce an 8-digit IC pocket calcu-
lator this fall, It will use minla-
ture Digitron readout tubes, cir-
cults with about 250 elements on a
chip, total of 8 to 10 chips, and
cost about $280, Electronics says.

Photo-Transistor

Fred 3trother calls our attentlion
to the General Electric L14B photo-
transistor, which GE calls a planar
gllicon photo-darlington amplifier,
as well as an Economy Light Deteo-
tor,

Priced at 97¢ in lots of 100-199,
this high~gsensitivity device 1s
deecribed by GE as having appli-
cationsa in card and tape readers.
Fred says it makes & fine inter-
face,

For many applicationa, only the
collector and emitter leads are
used, A base lead is provided to
control sensitivity and the gain
of the device. The L14B is pack-
aged in clear epoxy encapsulant,

Packaging Hardware

Wade White sent a catalog of pack-
aging hardware (Bulletin 100QQ0B)
sent from:

Plug-In Instrumentg, Inc,
1416 Lebanon Road
Nashville, Tenn. 37210

An interesting variety of hardware.
Plug-in cans with transistor cir-
cuit blanks, from $3.45 up, Two
dozen modeles of plug-in blanks,
such &s & board that will accomo-
date slx l4-pin flat-packs, for
$2.60 without drilled holes, or
$6.55 with., Several types of card-
mounting flles, and various other
hardware.

PUBLICATIONS

Digital Deglgn Aid

A method of designing the detailed
logic of a digital system is given
in "Flﬁw Chart Methods of Logio
Deslgn"” in the February Computer
Design (pp 72-76). It ehows how to
make & flow chart from the basic
conslderations, then develop the
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chart up to the point where 1t can
be uged for deriving equations for
the logic,

The author says this method helps
keep track of all the different
sequences of operation, and mini-
mizes redundancy.

Understanding logic

"Electronio Digital Components and
Circults," by R.K. Richards (D.
Van Nostrand Co,, 526 pp, $16),
explains how various components
and circuits work., It gives the
advantages and disadvantages of
the maj)or designs, provides alter-
nate approacheg, and ecompares the
merits of dlodes, transistors,
tunnel dlodes and super-conducting
devices, Amond the toplcs included
are speedup capacitors, DTL compo~-
nents and functions, core struc-
tures and accessing methods, film-
storage units, maghetic drums,
diges, tapes, cards, and various
switeching methods,

Binary Logarithms

In the March 1968 igsue of the
British Computer Bulletin (pp 282-
286) 1¢ an article on "Some Appli-
cations of Controlled Shift Regls-
ters." No eircults; theory only,

The author shews how to control
shlft reglsters in such a way that
they perform multiplication, divi-
gion, and ocode conversion, The
proocess involves varioug ocombina-
tlons of shifting, adding (or sub-~
tracting)il and shifting, and
shifting without adding (or sub-
traoting).

One paragraph about binary-loga-
rithm converters may be of interest
to several who have inquired about
the process involved:

"The use of logarithmic computation

eases the extractlon of powers and

roots and simplifies multiplication

and diviglon. Mitchell has ghown
Number 9 -~ May 1968

that the logarithms to the bage 2
of binary integers may be derived
approximately by a simple shift
register and a counter, This can
be extended to deal with non-
integral numbers as shown in the
following example:

Caloulate 1032 13,626

Binary 13.6256%= 1101,101
Count number of digits to the left
of binary point commencing from
zero and write this as the charac-
teristic. Ignore most significant
blt of original number and place
remalnder of number to right of
binary point as the mantisgsa. Thus
logo 1101,101 = 11,101101,

Tﬁis result is an approximation
and techniques are available to
reduce the error involved, ¥

The reference to Mitchell i1s hig
article, "Computer multiplication
and divislon using binary loga-

rithme," in the August 1962 IEEE

Computer Transactions, page 512,

A Computer in the Bagement?

A four-page article with this
title appeared in the April 1968
lesue of Popular Mechanicsg (pp 77-
79, 209, 2285, describling the ECHO
computer built by ACS member Jim

Sutherland, and described in News-
letter 8 (page 4),

ECHO IV will be used for family
bookkeeping, by keeping track of
monthly budgets and expenditures,
8o that when tax time ocomes, de-
ductions can be identified and
grouped to simplify filling out
the tax forms.

ECHO will algo be programmed to
keep track of real time, so that
events cgn be acheduled up to &
Year ahead, with one-gecond accu-

racy. It could be used in the kitch-

en, to increase or decrease pro-
portions for recipes, and print
out shopping lists, Jim plans to
modifry the kitchen oabinets to
allow ECHO to take lnventory auto-
matioally,
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ECHO has been connected to the TV
set for eventually regulating the
schedule of watching, It may algo
be used to control the house tem-
perature, by first querying the
weather instruments outside, then
adjusting temperature and humidity
inslde the house,

Whet Will You Do With Your Computer?

Even 1f some of the planned uses
for ECHO don't prove practical,
Jim Sutherland has obviously
thought a good deal about what to
do with & computer once it's built,

And that's a question that a great
many of us may not have given much
thought to. What kind of problems

will we run on our machines? Matrix

inverelon? Hardly. But just what?
One non-member is using hig for
stock-market analysiae, It may turn
out that finding uees for our com-
puters will be even harder than
building them. Uniees you've got
your own business, there len't
much you'll want to program in the
way of busginess applicationg, And
you'd soon get tired of most of
the scientifiec types of programs,
if you have no real use for the
output,

If you've done any hard thinking
about what to do with your com-
puter when 1lt's finished, let's
hear about it.

HOOXUP WIRE

The telephone company uses a
multi-conductor cable that is per-
feot for amateur computer wiring,
The next time telephones are being
installed where you work, try to
get some of the short lengths of
cable that are thrown away. Some
of thease "short" pleces are 20
feet long, and not worth eplicing,

S8ome cables contain only a dozen
of these gollid 1l8-gage wires, in
twisted pairs; some cables contain

6

30 or 40, In some cables, the wire
insulation 1s solid-color, with
the seame 10 colore as used for re-
gélalstor coding. Other cables con-
tain parti-colored wirss, which
have a body of one oolor, and
stripesa of another, every inch or
80, 1n several dozen combinationg,

MINIMUM KEYBOARD

For those of you interested in a
minimum input keyboard, IBM has an
"Experimental Home Calculator' that
uses & l2-button telephone attach-
ment. At present, the pushbutton
attachement 1s connected to the
telephones of six Brooklyn high-
school students, who do their math
homework on an iBM 1710 computer
50-miles away, in Yorktown Helghts,
N.Y, The computer's output 1s volce
angwerback, from a magnetic-drum
pPrerecorded vocabulary., If a mis=~
take is made in entering the prob-
lem, the computer's voilce tells

the student he's made an error,

There are several versions of the
touch-tone coding; here 1is oneg

Us
‘ D
POINT 1

LT Ol_{ save

MU 4 6 {
PR 1 | [y VERIFY|
DIV E | 9 | INEIT
END » o + CLEAR

The mathematical operations are
programmed by:
ADD prese + only
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The Amateur Computer Soclety is
open to all who are interested
in building and operating & dig-
ital computer that can at leagt
perform automatic multiplication
and divislon, or ig of a compar-
able complexity.

For membership in the ACS, and
a aubsoription of at least eight
lgsues of the Newsletter, send
$3 (or a check) to:

Stephen B, Gray

Amateur Computer Society

£60 Noroton Avenue

Darien, Conn, 06820
The Newaietter will appear about

| every eight weeks,

SUB Press @ and *
MULT 4 and ¥
DIV 7 and *
SQ RT 5 and *
END MESSAGE # gnd #
MINUS O and *
CLEAR + and #e

For example, to multiply 2 times
8, press 2 4 *# g # # and ligten
for the answer.

Pressing VERIFY INPUT will make
the computer repeat the entry, by
volce answerback,

PLASTICS

There are times when you may want
to mount lamps & certain way, such
a8 in a minimum-space decade, and
the kind of mounting hardware you
want 1s too expensive, or it Just
doean't exlast, One solution is to
make the lamp-holder yourself,
uging some of.the modern plastice
that cure at room temperature.

First, make a model of the holder,
from plastic or wood, Then make a
mold of it, using something like
General Electric's RTV-41 gili--
cone plastic, This 1s recommended,
as 1t has a "high modulus of elas-
tioity," meaning that it's easy to
separate from the original model,
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Next best 1s GE RTV-30, with &
lower modulus. At one time you
could get samples of both of

theee sllicones with a letterhead,
Perhaps you still can, from the

GE Silicone Producte Dept., Water-
ford, N.Y,

Several plasticse are available for
pourlng into the mold, to make the
holder, A good one 1s Shell Epon
Reeln 828, which 18 mixed with
Epon Curing Agent V-40, with a
minimum of trouble. The result is
an amber-colored plastic. For
minimum light loss, the plastic
can be colored black by mixing in
some carbon black before pouring:
other colors sould also be uged,
You might try your local Shell
plastics dealer for a sample, by
using & company letterhead.

Pour-your-own plastics might also
be a cheap way to make segmented
readouts, either 7-gegment for
numeric, or up to 14 or more seg-
ments for alphanumerio, You could
pour black plastic around long
Lucite strips arranged in the seg-
mented pattern, then cut the fini-
shed bar into slices and make ano-
ther mold for a lamp holder that
channels the 1light to the individ-
ual segments. Or you could mold
the entire segmented dlasplay

s one plece, Lucite strips and
lamp-holder all together.

HELP!

Your asslstance 1s needed to help
f111 these pages, Please send me:;
1, Answers to any of the probleme
in the early Newsletters,
2. Details of your computer, in-
cluding prohlems and asolutions.
3. Ideas about what you intend
doing with your computer when
it's finiehed, What programs
are you going te run?

Copyright 1968 by Stephen B, Gray
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THE PDP-8 ROUTE

Fred 3las likes the Digital Equip-
ment Corporation's PDP-8/8 comput-
er enough to borrow a lot of ideas
from 1t. He writes:

Tt 1s a 1little difficult for me
%o see a computer slttlng around
doing nothing, There are plenty of
chances to use a machlne to teach
highschoolers. A number of PDP-8/8
are in uge for this purpose alrea-
dy. I think there 1s opportunity
to develop low-cost inventory sys-
temeg for small businesses. These
ideas are in the line of income-
producing sidelines, but computer
time 1s valuable and anyone with a
machine should be able to prcduce
income with it, A particularly
frultful area should be in soft-
ware development. At the present
state of technoclogy, practically
any company with an engineer or
two can market a computer. Soft-
ware support is the cosgtly and
time-consuming requlrement for
success in the computer business,
however, This suggests that
amateur-bullt machines could pro-
vide support to the vast software
needs of the computer industry. To
do thlg, an amateur machine would
only need the same order. structure
as some commonly used commercial
machine. There are over 2,000 ma-
chines in uee of the PDP-5, 8, 8/8

and 8/I serles. These machines vary

considerably, but share a common
order structure,

The software problem is & two-way
street, also. DECUS 1s a users'
soclety for DEC machines that pro-
vides a medium for the exchange of
programes and ldeas, Probably an
amateur computer bullder could be-

come & non-voting member of the
soclety. Interested persons might
approach their local DEC sales
representative, User-developed
assemblers, statigtical packageas,
arithmetic subroutines, and spe-
clal software for peripheral de-
vices 1s avallable to any member,
For instance, I just recently ob-
tained a gsoftware symbol generator
for dleplaying text on an osclllo-
scope., Text output by this route
ls very inexpensive, Keyboard in-
put and scope output is probably
the most lnexpensive I/0 system
for an amateur computer,

I'd 1like to present some of the
features of the PDP=8 gerieg of
computers that make them worth
looking at for ideas for amateur
conatruction. Should I eventually
congtruct a machine, it will start
out looking like a POP-8/8 and may

. eventually be changed to a PDPB,

The difference is that the 8/8 1is
& serlal machine., That is, all
transfer between registers 1s done
through the adder, bit by bit. A

- gerial adder has much less logic

than a full parallel adder., Con-
sequently the complete PDP-8/8
has the following complement of
loglo: ’

92 flip-flops
2 clock multivibrators
2 one-shot delays
52 pulse amplifiers
161 inverters
16C NAND gateg
62 diode gates
70 drivers for digplays
1l Schmitt trigger
1 4K, 12-bit memory, and de-
coding and driving loglec,

*'The commercial unit uses a 6-micro-



gsecond parallel core memory even
though the rest of the machine 1is
serial, Data 1s transferred into

the memory buffer register serial-"

ly and then into the memory in
parallel, Consequently, two sepa-
rate clocks are needed, and run
independently, depending on the
phase of the word timing, Inciden-
tally, I understand the original
design of the PDP-8/8S was toc use

a drum or disec, but the cost of
core menorlies dropped so radlecally
that the machine was marketed with
a core memory. That core is avall-
able from DEC for $2000, Applica-
tlon notes and driving loglce &re
available, too,

If I were starting to bulléd a ma-
chine from surplus parts, I think
I would choose the PDP-8 instruc-
tlon set, conatruct the serial
loglc with a dlasc memory first,
later convert to a parallel core
memory, and flnally convert to
full parallel loglc, Even using
serial loglc, the slow veralon has
a8 respectable 28 to 54-microsecond
operation time.

Some other features of the PDP=8
are worth mentioning. The machilne
has a 12-bit word size. Where ana-
log devices are to be attached to
the machine, 12 bits 1s a natural
precleion, A—to-D converters are
ugually 12 or less bits in preci-
sion (for a number of reasons) and
a resolution of 1 part in 4096 is
more than adequate for devices
like scope dlsplays. Multi-preci-
slon arithmetic software, both
fixed-point and floating-point, is
readlly avallable, so a longer
word length is unnecessary for
anyone except a profeasionsl com-
puter person who hag a requiement
demanding higher-speed, multi-
preclsion arithmetiec. in support
of this statement, one might note
that the IBM 360 serles equipment
has turned to the smell basle word
6lze with multiple-byte memory
acceasing to gain gpeed,
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Early machines required large word
slze due to the slowness of memory
accesa.

The FDP-8 hae only eight basic in-
gtructlons, but the set can be ex-
panded to a2 hundred or more by

micro-programming the operate and
input/output instructions. This

permlts one to use a simple octal
decoder for decoding instructions,

Bagic input/output transfer on the

Id

PDP-8 1s vlia the accumulator, Trans-

fer 1s in parallel, both for the
standard and serial machines. A
party-line bus system 1s used,with
each peripheral device recognizing
its own microprogrammed device-
select code. The logie to do this
is eimple, with the commercial
device-select loglc costing only
about $50, This is one of the
gimplest input/output systems that
1 have seen, and it is thoroughly
described in the DEC "8mall Com-
puter Handbook," available free
from any DEC salesman, I endorse
this handbook as & liberal educa-
tion in computer design,

Do you think there would be any

Anterest in approaching DEC about

supplying & baslc kit for amateur
construction of a version of the
8/8 computer?

‘The parallel-to-serial conversaion

device mentioned in your last newg=-
letter 1s avallable from DEC fopr
$150., I recommend the free DEC
"Logic Handbook" as & second
liberal education,

Incidentally, one does not need a
separate device for parallel-to-
serial conversion, Cne merely
needs to shift the data word out
of the accumulator, testing the
link bit each shift, and outputting
& pulse 1f a one is present in the
link bit. ("The link is a 1-bit
flip-rlop register attached to the
acoumulator, and 1s used primarily
in caloulations in which 12 bits
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are not enough to represent the
numbers involved," according to
the Small Computer Handbook,) See
an article by Park and Ohkuma in
the Fall 1967 DECUS Proceedings.
The article, by the way, describes
a magnetic-tape system using an
ordinary unaltered audlo-tape
trangport for recording digital
data. Cost of the interface is
about $200, using commercial loglc
modules. This is one of the clev-
erest designs that I have geen for
a digital magnetic-tape system at
minimum cost.

Perhaps I have over-sold the vir~
tues of the PDP-8 geries of ma-
chines, but I think they have a
number of minimum-cogt design fea-
tures that would benefit an ama-
teur who does not have apecial
reasons for ugling other, possibly
more compllicated, approaches.

Here are a few hardware 1deag, For
a control panel: Lrill holes for
all regileter indicator bitg. Cover
the whole panel with solid trans-
lucent plastlc, with decals for
labels, Insert lamps in holes in
back of panel with only wires for
connectlons to a backup mother
board, Take a look at the PDP-8/8
to see result,

We use strands from telephone ca-
bles 1n our wirewrap tool. The
$50-or-so hand wirewrap tool from
Gardner-Denver (Part. No, 14H-1C
with No. 26263 bit and No, 18840
aleeve) is well worth the expense.
Wire wrapping is a fantastioc im-
provement over soldering connec-
tions. An unwrapping tool for $10
makes changing connections very
slmple, I would suggest that these
are essentlal investments to ease
much future paln.,

The ACS member with the TTY code-
converslon problem undoubtedly has
a five-level Baudot code instead
of ASCII. The simplest procedure
for input would be to re-label T,
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CR, 0. 8P, H, N, M to represent
the octal numbers O through 7.
Larger binary numbers can then be
assembled by shifting in the acou-
mulator in the standard way. A
hardware Baudot-to-octal conversion
natrix could be consgtructed falrly
eagily, but once his computer can
execute a few simple instructions,
& table look-up program ig simple
to write and won't uge up much
memory. Cutput to the TTY would be
via table look-up &algo, Only the 8
numbers in the octal number system
need be converted, since text
would be stored as 1s, and an
assembler could be constructed by
merely changing the symbol table
definitions to Baudot, if his in-
structlion set matches some com-
merclal computer sold by a helpful
saleaman,

Several months age I noticed IBM
1620 core stacks and drivers
avallable for around $200, It hap-
peng that the 1620 accesses 12
bite per memory cycle, even though
it 1s a decimal machine. That is,
the memory 1s a 10K, 12-bit word
8lze, and two BCD characters are
accessed each memory cycle. Per-
fect core for a 12-bit machine,
The PDP-8/8 uges a 13-bit core,
but the parity bit 1is really un-
necessary since the machine comes
to a screeching halt if a gense

‘amplifier goes out and the machine

astarts getting incorrect parity.
The 13th bit is probably a carry-
over from its serlal-memory ances-
try. The 1620 memory has a 20-
microsecond cycle time, which re-
sulted in a relatively slow decl-
mal machine, but would provide re-
spectable speed in a binary con-
figuratlon, Converting the decod-
ing and core-driving logic might
require gome ingenuity,

Where one has some money to spend,
I highly recommend the new Tektro-
nix storage scope display Type 601
at $1050. I have Just constructed

an lnexpensive interface, and find
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1t a Joy to get text output on the
scope ingtead of walting for the
slow TTY to pound out results,
Analog digplays with a 35-mm cam-
era for permanent records make
this a very general-purpose inter-
face,

Have thought about getting cheap
logic cards. Of course, IBM SMS
cards are readlly avallable, but
the connector 1s ugually cut off.
(Does anyone know where to get in-
tact SMS carde?) Anyway, cut SMS
cards probably could be most eagl-~
ly uged by cementing on a short
extenslon with an etched male PC
connector., [For a cheaper way, see
page 1 of the November 1967 ACS
Newsletter.] A silk-soreen outfit
from your local art store 1is
cheaper than the kit from Allied.
Silk-screened and etched connect-
org for dozena of SMS cards could
be made in a few houras.

This has been a rather rambling
letter, but perhaps there are aome
1deas that will be of uge to ACS
members, I will be pleased to com-
municate with anyone who has cho-
sen to use the PDP-8 instruction
set and has programming or inter-
facing problems.,"

Fred R. Sias, Jr.

Universlty of Miss, Med, Ctr,
School of Medicine ,
Department of Medicine
Divisgion of Neurology

2500 North State Street
Jackeon 6, Migsissippi
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Fred also sent along a short piece
of paper tape to show why he chose
those particular keys to be re-
labeled:

LI
ee oo
se 00
MNHSOCT
PR
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DEC recently announced the PDP-8/L,

a stripped-down model of the PDP-8, .
The interfacing circuits have been
removed, and only a TTY can be uged
for I/0. The memory 1s 4K, with a
maximum of 8K, Price is $8500, or
$1500 less than the PDP-8,

Ae to a PDP-8/8 ki, DEC says that
there is the question of thelr re-
sponsabllity to the kit buyer.
What happens if he can't make the
k1t work? Does he ship it back to
the manufacturer, like a Heathkit,
and get it fixed up for a price?
Also, if the back panel is fur-
nished pre-wired, how can the kit
cost much below the assembled and
tested price, because there lants
much to the assembly, And if the
back-panel weren't pre-wired, how
long would 1t take & man to go
crazy trying to wire it all him-
self? DEC says the only practiocal
place for a kit is the power sup-
ply, which 1s handwired.

HEATH MODULAR DIGITAL SYSTEMS

Speaking of Heath, if anybody has
been patiently walting for Heath
to come out with a reasonably

Priced computer kit — forget it.

Recent Heath Company ads show the
new 805 Universal Digital Instru-

‘ment, which can be used as a fre-

quency meter, events ocounter, di-
gital voltmeter, time interval me-
ter, etc. The same ads show the
801 Digital Analog System Modulesg,
which include & power module, bi-
nary information module (10 neon
lamps, 8 SPDT switches, 2 SPDT
gpring-return ewitches), timing
module (0.1 eps to 10 Ka), and
plug-in circult cards (NANDs, dual
JK flip-flops, dual one-sghot, re-
lay card, eto’.

The 805 sells for $940 without the
digital voltmeter function; $12850
with 1t, assembled., The B0l sells
for $435 with a fixed set of 13
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circuit cards., Other cards may be
bought, at $10 to $40 each, Note
that thls is not a kit,

The 801 is for breadboarding cir-
cuite, using patoh-wires that plug
into the speclal connector boards
on top of each ocard, which uses
TTL integrated circuits.

At these pricea, whatever more
sophigticated digital oircuits
Heath may offer in the future will
be quite expensive,

MOUNTING DIL ICS
Don Tarbell writes:

“I noticed some members are having
trouble mounting dual in-line pack-
ageg, A friend and I have gone to-
gether to form a small company
which, among other things, manu-
factures a board for mounting the
DIP's, You push the IC into the
board from one side and solder to
pads on the other slde., There are
two extra pads (also with holes)
for interconnection to each pin,

I use small telephone wire for in-
and find that a
wire may easiiy be soldered and
unasoldered many times without lift-
ing a pad., A whole IC may be un-
soldered by wicking the pads and
pPrying it out, although I have
found this not often necessary,"

For a spec sheet on these IC
breadboards, write:

Advanced Digital Design
P,0, Box 4409
. Huntsville, Alabama 35802

The boards hold 32 of the 14-pin
DIL ICs, cost $8 each.

Don continuea: "In reference to
Newgletter Number 7 (November
1967), page 5, SHIFT REGISTERS -
(by National Semiconductor), I
wiah to warn members that these

shift reglaters are of the dynamio
type, which require a continuoug
two-phase oclook at a minimum of

10 Ko. This means that if the reg-
lgter 1s used to store data for
future use, one must keep track of
where 1t 1s in the continuous loop
by an associated counter, I have
done thls, and have found that it
loases no data 1f the power supply
1gs adequately filtered, National
aleo makes a dual 100-bit (200-
bit) dynamic shift reglater whioh
gellg for $36 in single quantities;
part number MM506, "

Incidentally, Ungar now has an IC
desoldering tip, No, 859, designed
to "remove ICs rapidly without
causing delamination." The desold-
erer melts all 16 solder pada at
the terminals simultanecusly. The
device 1s designed for use with
the Ungar 47$awatt heat unit, No,
4046, whioh fits the 777 or 776
handie.'The Latayette Radio price
for the desoldering tip is $1,65;
for the heat unit, $2,97.

WIRE-WRAP AND TERMI-POINT

For more information on tool-
applled terminations, such as the
wire-wrap discussed by Fred Siag
earlier in this issue, see the
February 1968 EEE article, "Pack-

-aglng/Interconnections, Part 1:

Tool-Applied Terminations," pages
66 through 74..

BOOKS AND ARTICLES

"How to Build a Working Digital

Computer,® by Alcoeser, Phillips
and Wolk, Hayden Book Co,, N.Y,,
175 pages, $3.75.

The blurb on the back cover notes
that the book "shows the readepr
how to construct a working model
of a digital computer, using sim-
Ple, inexpensive components." The
8lx basic units are "encoder,
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The Amateur Computer Society is
open to &ll who are interested
in building and operating a dig-
ital computer that can at least
perform automatic multiplication
and divislon, or is of a compar-
able complexity.

For membership in the ACS, and
& subscription of at least eight
legues of the Newsletter, send
$3 (or a check) to:

Stephen B, Gray

Amateur Computer Society

260 Noroton Avenue

Darien, Conn. 06820
The Newsletter will appear about

every elght weeks or so.

arithmetic unit, control panel,
drum memory, core memory, and
decoder. *

The blurb is misleading, but the
computer, although manually oper-
ated, 1s quite ingenious. The
core memory 1s really a read-only
memory made of paper clips, bent
to form switches. The drum is alsgo
read-only, made of a large Julce
can and 29 paper clips that make
contact with the drum through
holes cut in graph paper wrapped
around the can. The drum contalns
the program gteps, using 26-bit
instruction words,

The arithmetic unit conslsts of
09 DPDT switches and 5 SPST ones;
the Appendix shows how you can
bulld ycur own switches with
paper clips and dowels,

This book may be of interest if
you're working with a grade-school
group or perhaps even a high-
school bunch that'!s low on funds,

SQUARE ROOT

IC'g Generate Ingtant §guar§ Root,
EDN, March 1968, pp 26, 2%), by

Graham of Falrchild, gives a nice

circult for square root: To the

10's complement of the number 1s
added 1, 3, 5, 7 ..,..., until the
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most slgnificant blt changes to O,
at which point the total number of
addltions to the complement i1s the
square root,

UNUSED LEADS
Q%A from the "Test Your IC IQ"

page in Electronic De (page
198, March 14, 1968):
Ia there & rule of thumb to help

us decide what to do with "extral
leads on digital ICs?

What 1s done with unuged leads
often depends on the partioular
c¢ircult application, In general,
i1t is safe to leave unused output
leads open, Unuged input leada,
on the other hand, should be tied
to ground or some other potential
polnt to prevent parasitic tran-
sisetor actlon or leakage under any
possible signal oombination, The
best potential point to use will
depend upon the oircuit geometry,
and in most cases will be apparent
from the circult schematic, which
:an be obtained from the manufac-
urer,

IC BOCKETS

An EEE survey on "Sockets for In-
tegrated Circulta! appears in the
July 1968 issue (pp 56, 58, 60,

.61), and dlscusses packaging eock-

ets, test sockets, contact prob-
lems and dlelectric materials,

APPLICATION NOTES

The latest Application Note Cata-
log from Motorola, dated April
1968, lists 43 on digital circuits,
Some are of little amateur inter-
est, such as on IC reliability,
but most give worthwhile design
info, such as "Deaigning Integrat-
ed Serial Counters,” or are about
particular Motorola digital ICs,

Copyright 1968 by Stephen B, Gray
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IT'S SUBSCRIPTION RENEWAL TIME

The money has finally run out, and
g0 this is the last issue in thls
geries of ACS Newsletters. For a
new subseription, please send in
$3.00 (83.50 if you live in Italy,
Japan or Switzerland),

If your name is Fronek, Gaentner,
Gruner, Hanson, Harrold, Haynes,
Pfeiffer, Sundstrom, Van Ornum,
Young or Zuccaro, you don't need
to send any more money now, as
you're already paid up, by virtue
of previous contributlons.

As of this issue, there are 91 ACS
members, in 27 astates and 5 coun-
tries. I hope most of you wlll con-
tinue to be members, because the
more of you there are, the more
igsues there will be in the new
serlies of Newsletters.

Along with your renewal checks,

please send me a few words about
what you intend to do with your

computer when it's finlshed.

One of the firat Newsletters 1ln
the new series will be a roundup
of the basic circuilts used in ACS
computers, So, if you buy ICs,
please let me know in your renewal
letter what make and types you usge
for lamp drivers, memory drivers,
flip-flops and gates, If you bulld
your own, please send schematics
of these c¢clrecults,

IBM SM3 CARDS3

According to IBM Industrial Prod-
ucts, there are a&bout 3800 differ-
ent SMS circuit cards. Some of the
cards are used in several pre-360

machines; others are in families
of carde used in only one computer
or group of computers, such as the
1400 serles.

There is no liat of code numbers
and corresponding circuit types
for these cards, according to IBM,
The tabs are broken off because
they are gold-plated, and Federal
law requires that the gold be re-
covered, even though there is only
a few cents!' worth on each board,

SAVE THE MOSFETS

Walk across a rug, touch an un-
mounted MOSFET, and it's shot,
Even less electrostatic potential
than that 1s enough to destroy a
MOS field-effect transistor. To
get around thls problem, some ven-
dors ship MOSFETg wlth the leads
scldered together, or shorted with
a piece of metal foil,

That's fine until you're ready to
mount the transistor in a circuit.
But when you separate the leads
for assembly, you can wreck the
transistor by building up static
charges,

Page 66 of the De¢c, EEE shows how
some NASA engineers use a loop of
flexible nickel wlre, attached to
a muslc-wire spring, which is’
slipped over the translstor case
and then around all the transistor
leads, shorting them together and
allowing them to be handled with-
out damage to the translstor, The
device 1s removed after the tran-
sigtor 1s scldered into a ecircuit,
If there's enough space, it can be
removed and used again, but the wire

can be cut and replaced 1f necessary,



AN X83 COMPUTER

Don Tarbell, who was last mentlion-
ed in the August 1968 Newsletier
(page 5) writes that his computer
uses the excess-3 code, and its 4
registers are each 5 digits by 4
bits. Clock speed 1s 10 Kc at thie
time, but will probably bé apeeded
up to 100 Kc or 1 Mc later on. He
is using mainly the Motorola
MC?70CP line of ICs.

Don's computer at this time con-
sists of the processor, a Teletype
tape reader, TTY tape punch/print-
er, Wedtern Unlon page printer,
and two code-conversion boxes, It
has add, subtract and hardware
multiply, and will soon have &
hardware divide, He can run prog-
ramg from the paper-tape reader

or from a magnetic-tape recorder.
A 4K memory will soon be added to
the system. '

His sources of hardware are Allled
Radio, Airwork Gulf, Lafayette
Radio, Ampex Computer Products,
Western Union, and friends, All
the schematics came from his own
design, or from fragmentary
sources,

Here 1s & block dlagram of Don's
computer; most of the llnes are
actually several wires, and most
of the junction points are 4-line
digital switches:?

Page

Printer |

The instruction set at thls time
1s: 0,1,2,3,4,5,6,7,8,9, ADD, SUB-
TRACT, Ent Mulr, Mulr) STORE, RE-
CALL, SHIFT, STOP, SHIFT IF POSI-
TIVE, RESUME, COPY INPUT, RUN,

PRINT QUTPUT,

Following 1s a solution Don had
for the problem of filtering five

“inputs that were full of contact

bounce from buttons or tape reader.

—

INPUTS

—T

_I LA B

PRELT

Schmitt

An Input

e

Filtered ____4//_——
After Trig. ‘

Output (on _—

the proper |

£lip-flop)

Tape

Button%

Temp, Storage

(Right-Left)
(5

Entry Reglgter

{Reader

| Register x ¢) [* I
L t Repeater
Control Register X853
Unit
: . i 3_1__ + Serial
—t L Adder
ngecogeron < I----Accumulator-—‘”
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Don says his present problems are:
(1) Find sultable drivers and
sense amplifiers for a memory that
requires 190-ma drive current and

_has min. 30 mv output to 200 ohms,

(2) Understand how present-day
computer compilers and assemblers
perform translation functlons,

(3) FAind equal and plus elgns
for his printer.

P-S AND S-P CONVERTERS FOR TTY

Back in the May 1968 ACS Newslet-
ter, & member noted that someone
should design parallel-serial and
vice-versa converters for TTY from
ICs, and which he belleves a "good
numer of ACS members could use,*

Jim Haynes wrltes that there are
two such items in exlstence. One
ig a set of boards for S-level TTY
intended for amateur radlo use for
selective calling, and produced by
Harold Quinn of 8t. Louls. But Jim
didn't have Quinn's address at the
time. The other item is a Teletype
send-recelve converter that uses
ICg, Another ACS member, who ls
with Teletype, says the only card
that seems to be applicable 1s one
uged as the sending dlstributor on
the Model 37. However, "it would
be difficult to get these cards,
since production at present is
needed for sets being built," The
card uses 21 ICs, three of which
are Motorola MC853F dual JK flip-
flops, or equivalents made by ITT
or Falrchild,

SCRAP IBM EQUIPMENT

According to a speclal section on
"Computer Trends" in the Dec., 9
1ssue (pages 44-45) of Electronic
News, IBM now has a pollicy which
says that, as of July 16, 1968,

no scrap will be sold whose source
of origin is IBM. The policy 1s
said to be that such parts will be
Junked and melted down for salvage,

S

The new policy came about because
of a junk dealer in Boulder, Colo-
rado, to whom IBM was selling worn-
out tape drives. The first models

.80ld were old tube models "not

worth much to anyone,'! Newer mod-
els, such as the 727 and 2400, be-
gan appearing, and salvage hunters
had a field day, at 25 to 30 cents
a pound, Competition soon sgent the
prices up to 35 or 50 centa, But
then some people began usling the
surplus parts in supposedly new
equipment, even selling gome of it
back to IBM, IBM doesn't want old
parts sold to the public; they
carry its label and "might compro-
mise IBM!'s image."

Whether the new policy is country-
wide, or applies only to tape
drives, 1s nct knomat *his moment,

CRT NUMERIC CHARACTER GENERATOR

For those interested in CRT disg-
play, Fairchild Semlconductor has
a seven-segment numeric character
generator that is a MOS/LSI cir-
cult with 150 gates on a chip.

The 3250 DIP accepts four-bit
blnary-coded words, and generates
four deflection pulses synchronized
with a serlal train of video pulses
that subsequently control the CRT
beam. About 550 characters (the 10
numerals and a few special gymbols)
can be displayed at a 60-cycle re-
fresher rate.

The 3250 DIP sells for $60 each 1in
quantities of 1-24, operating at
-589C to +85°C. A limited-range
unit (0°C to +70°C) sells for $42,
in quantities of 1-24,

NEW FREE BOOK FROM DEC

A new 425-page book, "Introduction
to Pro%ramming,“ 1s avajlable free
from DEC as the latest in their

Small Computer Handbook Series. It
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is oriented toward the PDP-8 fam-~
11y of computers, of which over
3500 are in operation.

Single copies may be obtalned free
by writing Dept. P, Digital Equlp-
ment Corp.,, 146 Maln St,, Maynard,
Mass. 01754,

8-P CONVERSION FOR TTY

Don Tarbell, noting that someone
was looking for circults to con-
vert from Teletype to their com-
puter, enclosed a circult he uses
for serial-to-parallel conversion
from his Teletype tape reader. The
capacitors in the schematlc oppo-
slite may need to be adjusted some-
what, depending on the translstors
used and the frequency desired,
His unit runsg at 60 words a minute,

Don says the best IC sense ampli-
fier he's seen yet 1s Texas In-

struments' SN7525H, Thia dual in-
line package has two sense ampli-
fiers in 1t, and costs about %13

in single quantities, He has tesi-~
ed some samples, and they work OK,

When he gets his memory hooked in-
to the computer, Don lntenda to
work on three software packages:

(1) A simple version of Fortran.

(2) A compiler for solving spe=-
¢lal math problems such as higher
order equations, differential
equations, and many slmultaneous
equations.

(3) An English conversational
program to solve logical questlions
depending on previous lnput state-
ments,

PRINTED CIRCUIT KIT

Kit #500 contains PC boards and
all chemicals and supplied needed
to menufacture printed circults.
Each kit contains two PC boards,
4-3/4 by 3-3/4 inches; a resist-
ink pen; one 6-0zZ bottle of
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resist-ink solvent; and one 1/16-
inch drill bit. The kit 1s packed
in an acrylic box which serves as

a developing tray, Costs $5,95
from In)ectorall Electronlcs Corp.,
4 North Road., Great Neck, NY 11024

ONE REASON FOR BUILDING A COMPUTER

One of the newest ACS members has
an unusual reason for wanting to
build a computer. Some years ago
he had cerebral meningitls. Among
other things, the accompanying
fever damaged his memory consider-
ably, both in the abllity to re-
member things, and the memorles
that were already in 1t, back to
when he was 11. As he puts it:

fSince I had never previously had
much difficulty remembering things,
it took quite a while for the new
condition to be recognized. The
trouble magked itself, as 1t were,
gince I couldn't keep in mind the
fact that I couldn't remember
things,
i,

"The first solution was to keep a
Journal of my activities and coples
of everything I wrote (letters,
orders, etc.,). Thls worked for a
while (10 years), but now I'm being
driven out of the house by the
mountains of accumulated paperwork,
I am similarly obliged to keep all
bllls, recepts, canceled checks,
etc., for years back, Simply find-
ing the stuff is becoming a problem,'

"8o the second solution is to put
1t all on mag tape and let a com-
puter keep track of it, Obviously,
such & computer will be more
business-type than. sclentifiec. (Of
courge, 1f it can do math problems
as well, so much the better, )

“My real problem, of course, is the
computer's enormous complexity,
with many different things golng on
simultaneously. A poor memory 1is

A|C|8| NEWSLETTER

Eventually I simply 1earned.
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obviously a great handicap here,
while I concentrate on what's go-
ing on in one are&, the activity
elsewhere escapes from me, For
this reason, I am obliged, much
more than most people, to depend
on circult diagrams., The diagram
gerves as a memory and I can
switch my attention back and forth
without any part getting away."

"But all the computers I have had
anything to do with, have been far
too big to get onto one circult
diagram, or even several, and I
still get lost in the pages and
pages of circultry, However, 1t
geems possible that the type of
limited~scope, single-purpose
computer I have in mind might be
encompassed 1n only a few drawlngs
that I could eventually comprehend.

"Some of the computer's functlions
might be of some use once it ls
built (such as listin%), but there
might also be things 1 could do
right now that haven't occured %o
mé, I will appreciate anything
anyone can do,"

Any suggestionas? He has 30 reels
of one-inch instrumentation tape,
two 120Kb core memories from the
IBM 1620, a 32Kb core memory, and
some 4Kb frames.

THREE LOGIC PROBES

Within several weeks of each other,
three logic probes were put on the
market. Because ACS members may be
interested in debugging digital
circults without having to use a
scope, details of the three probes
are given here, Is there an ACS
member who will design us a probe
using the best features of all 3%

A hand-held probe for detecting
the presence and polarity of digi-
tal pulses as fast as 85 nsec 1s
available at $89 from Pulse Moni-
tors, Inc,, 351 New Albany Road,
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Moorestown, N.J, 08087,

The Digi-Probe model 1210 uses ICs,
operates from a S5~volt 75-ma source,
and has red and green indicator
lights "to allow non-technical per-
gonnel to perform most digital cir-
cult production-line checks with
the probe, in lieu of a scope."

A second such probe is marketed by
Automated Control Technology, 3452
Kenneth Dr., Palo Alto, Cal, 94303,
A lamp at the end of the probe will
light for logic 1 {(+2,0 to +6,0 V),
and remain off for logilc O {zero to
0.8 V). High input impedance pre-
vents upsetting flip-flops and one-
shots,

~ Hewlett-Packard has a logic probe

with a lamp at the tip that flashes
for 0,1 second for a poslitive
pulse, goes out for momentarily for
a negative pulse, turns on low for
a pulse train, burns brightly for
a high logic state, and turns off
for a low logic state.

Overload protection is from -50 to .
+200 V continuous; 120 V AC for 10
sec, Input impedance 1s 10 kohms,

Pulses as short as 30 nsec will
cause a flash. Price of the HP
10525A Logic Probe is $95,

The probes are all small: the Digl-
Probe is 1" x 13" x 2i", with the
probe extending_l-sféﬁ beyond the
case, Weight is 2% ounces,

REMEMBER TO RENEW

If you'd 1ike to subscribe to Volume IX
of the ACS Newsletter, please send a
check or money order for $3.00 to:

Stephen B, Gray

Amateur Computer Society
260 Noroton Avenue
Darien, Comn. 06820

Copyright 1968 by Stephen B, Gray
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HERE WE GO AGAIN

Enough money has finally been sent
in to guarantee publication of at
least elght lgaues of Volume II of
the ACS Newsletter,

A LETTER OF COMMENT

Along with his check, Allyn Roth-
man writes that he “thought he
might add some comments and obser-
vations concerning the ACS News-
letter and members' activities."®
What he adds is quite oonstructives

fLet me preface my remarks by
stating that I can't help getting
the impregslon that many members
are having considerable trouble
with their machines malinly becauge
they don't seem to he aware of the
huge work effort involved, Commer-
cial computer manufacturera expend
tens of thousands of manhours de-
signing their products, and with
all their engineering talent, com-
puter alded deslgn, eto,, they
atill have probleme! I think that
for anyone without advanced tech-
nical tralning, knowledge about
{or even access to) computers and
programming, designing a computer
may prove impoassible altogether.
This leaves, in order of deoreas-
ing ditricuity, improving on the
design of an exlsting computer,
copying an exlsting computer, or
depending on some type of computer
kit, T also think that, in general,
members ought to concentrate more
on technique, organization, and
planning instead of diddling around
a flip-flop at a time and oonsid-
ering the soldering of an IC into
a eircuit a "real" accomplishment
as rar as the progress of their
machine 1s concerned, A computer
1s oongiderably more than the sum
of all ite hardware., Getting a

partiocular shift register to func-
tion is not the major stumbling
bloock; integrating the gystem 1s
the problem. Now some more speci-
fio comments, :

In past lssues of the Newsletter,
gome rather ingenlous instruction
sets have been devised which either
gimplify hardware, decocding, or
subgsequent programming., It should
be Borne 1n mind, however, that

the uase of an instruction set
which 18 already implemented on a
commercial machine meana a great
reduction in problems with soft-
wvare, which would then be readily
avallable, Remember that commercial
manufacturers also look for in-
struction eets which tend to opti-
mize both hardware and software,
and many machines have instructions
worth copying. If you've never
written an assembler or Fortran
compller, don't just laugh 1t off
a8 an easy project; it may well
take you longer than to builld the
machine 1tself, Coming up with a
new, unique lnstruction set may be
a thrilling idea, but getting
somecne elge's instruction set to
funotion with your hardware is no
small feat either.

The report on the PDP/8 in igsue
#10 of the Newsletter was most in-
formative, As to the feasibility

of a POP/8 kit, you laughed off
the possibility of having to do

the back panel wiring yourself as
belng an invitation to insanity.

It seems to me that this is what
amateur computer bullding 1s all
about (the wiring and the insanity).
Farthermore, I think that some im-
portant points were misged in the
discussion. The implication was
that a kit would contain the stand-
ard DEC oircuit boards and compo-
nente. The savings in cost would
certainly not accrue from the ama-



teur merely completing the back-
panel wiring for a bunch of com-
mercial (and expensive) cirouit
boards. The 1list of loglcal com-
ponents which was provided was im-
pressively small, Implementing
this logic with, say Fairchild
Micrologle would mean:

a) a real money saving—like you
would be talking about a few
hundred dollars for all the
ICe required;

& large saving in space,
since the PDP/88, small
enough as it 1s, is still not
an IC machine;

not merely copying an exist-
ing machlne, but turning a
good second-generation one
into an improved third-
generation model,

b)

c)

I think that the PDP/88 is an ex-
cellent machine to either improve
or consider as a basls for a kit,
While on the subject of kite, I
will also add that the conoept of
a modularly expandable kit 1s com-
pletely unfeasible since, again,
i1t does not solve the major prob-
lem, which 1s system integration;
not Just ilmplementing a particular
reglster, For those who do not
have the background or the test
equipment to deslgn their machine,
Juat the logic schematic of a
emall computer consisting of a few
hundred cheap ICs would be more
than a gtart, Provide a few cir-
cult boards, and there's a kit,
The PIP/8S i1s small, aserial, and
slow, but I think that none of us
would mind having one, finighed,
working, and usable for whatever
limited capabllitles it would have,

As for the question of 'what to do
with your machine when 1%t 1s com-
pleted," I would like to state
that 1f I had no use in mind for
1t, I wouldn't be wasting my time
trylng to build one. First of all,
I am already using a computer to
help me with both my logic design
and my circuilt-board layout. I am
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also attempting to simulate my en-
tire micro-instruction sequences
for my read-only memory on a com-~
puter to make sure that the ma-
chine's logic will really work. By
the time I start plugging in aotu-
al components, I want my only prob-
lem to be nolse, not logic organi-
zation, Anyone in the eleotronic
deslgn business, as any computer
builder must be to some extent,
would much rather subgtitute a few
minutes of computer button-pushing
for hours of slide-rule pushing.
With all due respect (honest!),
anyone who would have hig home-
bullt machine control his house's
heating system 1s insulting his
own creatlon. When I have programs
which will enable my machine to
completely design its successor,
then I will wonder what to do with
it (including whether or not to
pull 1tes plug out in a hurry to be
on the safe side). Software devel-
opment alone ought to keep most of
our machines pretty busy.

A few odds and ends now. I am seri-
ougly dabbling with the idea of a
PDP/88 kit, since the logic for
the machine 1s rather simple, and
thousands of PDP/8's are being
used in industry for data collec-
tion and process eontrol, and they
all uge the same software. Someday
it might serve as a useful auxil-
lary computer for my main CPU, but
it atill 18 a very "gpare" time
projeot, If anyone else 1s inter-
ested 1n pursuing this, it might
be fun; 1t certainly will be eas-
ler than anything elge anyone 1is
building,

Members may find the following
manual very useful: "A Pocket Guide
to Hewlett-Packard Computers,"”
avallable from H-P, 395 Page Mill
Road, Palo Alte, Calif, 94306. It
containa detalled hardware descrip-
tions of the H-P series of emall
computers (detailed logilcal organi-
zation, that 1s), as well as com-
Plete specifications for H-P Assem-
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bly language, Fortran, and Basle,
programming techniques, algorithms,
ete. Well worth the $3.00 they're
asking for it. I am interested in
obtalining any information that is
avalilable on CRT displays. Are any
menmbers working on them? A kit for
one of thoge wouldn't be a bad
1dea, They can be bullt cheaply.

WVhat I'm trying to do now 1is to
get a computer to design my com-~
puter. It doesn't seem to be sav-
ing time, but it sure does save
energy, not to mention hardware,®

L K B N B B BE BN

Incldentally, DEC now manufactures
the PDP-8/8 only on order, with a
4-month lead time, As a DEC sales-
man put 1t, “The 8/L is cheaper
and does more than the 8/3,"

COMPUTER SCHEMATICS?

A quick check with half a dozen IC
manufacturers (Motorola, Signetics,
Amperex, Naticnal, TI and Fair-
child) showed that not one of them
has a demonstratlon IC computer of
any size, and thus no schematice
for any such machine,

For one reason, these IC manufac-
turers don't have CPU designers.
The computer manufacturers design
theilr own circults, often with
computer-alded deai that 1s be-
yond the means of I(0 makera.

8ignetlics says the moest they do is
try a 1little component-count re-
duotion. In a couple of years,
Signetics intends to market LSI
building blocks, about 6 inoches
square, with a complete subsystem
on each, so that a computer could
be builf by connecting several to-
gether, But right now Signetics is
concentrating on bringing out MSI
circults, to keep up with the ocom-
petition,
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Anperex has no more copies of
“Build Your Teaching Computer With
M.E,L. Subassembliea," mentioned
in an early Newsletter, Although
there were requests for the book-
let (which Amperex bought from
M.E.L. in England), nobody was
buying the subassemblies,

CURRENT MAGAZINE ARTICLES

Quite a few magazine artiocles of
interest to ACS members have come
out lately.

Cugtomer Engineering Clinig

For some months now, EDN has been
running a department by this name,
presenting problems that customer
englneers have had, and showing
how to solve them, So far, most of
the problems have been with digl-
tal ICs, Examples of problems are
"One-Shot Circults Driven from Dec-
ade Counter Give Multiple Pulpes,”
(Feb. 1, 1969, p 59-60); %8-Bit
Serial Register Shifte Unpredic-
tably (Apr. 15, 1969, pp 73-74),

Power Supplies

A design article, "Power Supplies
for Solid-State Circultes -- a
Quick Method for Deasigners in a
Hurry," appears in the April 15,
1969 EDN (pp 61-68).

Univergal Frequency Counter

The moat ambitiouns digital con-
struction article Popular Electron-
ics will probably ever print was
glven in two parts (Mar, 1969, pp
33-47; Apr. 1969, pp 41-45),

Ags is often the case with PE, a
kit of parts (26 ICs, 43 transis-
tors, 14 diodes, ete.) 1s avail-
able; this runs to over $200, for
a 2-Mc counter, typilcal accuraoy
of 0.1%,

The decimal counting units are not
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deascribed in either article, but
only in the Winter 1969 edition of
Eleotronic Experimenter's Handbook,

Segmented Digital Readout

Also in Popular Electronicg (Feb.
1969, pp 43-48) 1s a oconatructlon
article on the Dialco 7-segment
readout, "Third-Generation DCU,"
The artiocle shows how to uase the
Dialco segmented display panel
($5.46) with an IC decade counter
and decoder (kit of parts, $13,50),
and how to make a similar segment-
ed display panel yourself,

Program Loading

"Read-Only Memory Loads Procesas
Computer,® by Marcon and Rosbo-
rough (Control Engineering, Feb,
1969, pp 89-91), shows how one
group of ugers solved the problem
of getting the initlating code bx
building a read-only memory (ROM
to enter the read-in mode (RIM)
instructions into a PDP-8.or &/8,

You probably aren't in a position
to really need this ROM, but the
detalls are interesting, and
"readers are invited to contaot
the authors for more detail. "

So0lid-State Optoelectronicg in '69

Want to know more about phototran-
gistors, lager arrays and photo
8CRs? Read the speelal report with
the above name in EDN (Feb. 15,
1969, pp 49-64), avallable as &
reprint,

Output Circuits

#which Output Circuitry Bhould You
Uge?" (EEE, Feb, 1969, pp 68-71),
digcusses briefly five types of
output circuits: resistor pull-up;
complementary; totem-pole; dlode-
clamped totem pole; and tranala-
tor-clamped totem pole,

Univergal Digital Interface
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Thls very brief circuit-design item
1e in the Jan, 1969 EEE (pp 115-8),
and shows how to uge the two halves
of a 914 IC to "interface with many.
different types of logic, both
poeitive and negative, "

Tutorial 1

"Single building block proves logl-
cal cholce for custom ICs" (Elggr
tronica, Apr. 28, 1969, pp 688-93)
contalng good tutorial information
on logle. It is part of a study
made by NCR to “"determine some of
the characteristics deeired in the
deslgn of the IC used in the single
bullding block for its Century Com-
puter series,"

Tutorial 2

*A Primer on Priority Interrupt
Systems," by Van Gelder and England
of SD8 <m11:m_§amm, Mar,
1969, pp 101-108), is an excellent
tutorial, with four logic diagrams,
to show interrupt hardware, .

Delay Line

"Ultrasonic delay line needs no
power supply," (E;Lgﬂ;g.r.u.g_nuun.
Aug. 15, 1968, pp 231-232), shows
a 84-pgeo delay line uesing & seven-
inoh glass rod driven by &an r-f
oseiliator, designed by an AEG-
Telefunken engineer,

Design Ald
"Bond Graehs for Deslgning Logic

Circults,* by Krigman of Battelle
(c Engl Feb, 1068,
Py 91-82), gives an interesting

and seemingly useful graphlocal
method for designing logio circuite,

How to Delay

"5 Ways to Delay a Signal," by
Bauer of Digital Devices (Control

0
Engingering, April 1968, pp 9 -S4),
briefly discusses magnetoatrictive
delay linea, torsional delay linen,.
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glass and quartz delay lines, dis-
tributed and lumped-constant trang-
migsion lines, and mechanical me-
thods (tape loops, ete.).

No Bounce

"Get Bounce-Free Digital Inpute
From Switches," by Walker of Fair-
child Semiconductor (Control En-
gineering, Mar. 1969, p 65), shows
four simple clrcults for eliminat-
ing switch bounce, using ICs such
as the 9946,

Arithmetlc Hardware

"Arithmetic Functions Using MOS
Registers" i1a the title of MOS
Brief 6 in the National Semicon-
ductor serles of ads (Electronic
Design, Apr. 26, 1969, among many
othersi, and showa very briefly
how to use the MM515 triple &4-
bit MOS ghift reglster {(a 1l6-pin
DIP) in three arithmetic circults,

Driver

*Use a voltage regulator as &
lamp/relay driver,' (Electronic
Engineer, Apr, 1969, p 81) 1e &
very short item on using, for
example, the General Instrument
NC531 voltage regulator as a lamp,
re%ay or motor driver,

Logic Probe 1

Newsletter #11 mentioned three
commercial logic probes. A con-
struction article on such a probe,
SIC Telltale," appears in the Apr.

19?9 Popular Electronlecg (pp 69~
74),

The probe actually oonslstes of two
agsemblieg: a probe and a teat set,
The probe is a simple two-transias-
tor lamp driver, The test get has
a 2-ops and 10-cps trigger pulse
generator, with l4-pin DIL and 8-
pin round socketa., The socket pine
are brought out to spring-clip
test terminals,
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The probe will test, in or out of
oirouit, *RTL ICs such as.the Moto-
rola MC700P and the Falrchild
pL900 series,™

Logic Probe 2

An inexpensive logic-level test
probe i1s deseribed in the Jan. 1969
Electronie Engineer (p 96). It uses
a TI 14-pin DIL, SN15 844N, and a
lamp, mounted in the body of a
felt-tip marking pen,

Small-Scale Integration

"New Logic Meets Needs of Advanced
Integration," (EEE, Apr. 1969, p
62), desoribes some really inde-
scribable S8I circults such as the
flop-flop, unigate, NON gate,
make-shlift register, and the half-
faast adder, Some of the ohlps used
are so gmall that they can include
no more than half a diode.

Computer Simulatjon of Logile

"Computer-Aided Design: Simulation
of Diglital Design Logle," by Gwen-
dolyn G, Hays (blond, 26, and mar-
ried), in the IEEE Computer Trang-
actiong (Jan., 1969, pp 1-10) gives
detalls of a program (written in
Fortran IV and used on a Univae
1108) that can simulate around 3000

loglc elementg, for debugging digi-
tal designs.

Building Your Own Agougtig Coupler

Few 1f any of us will ever need to

couple a Model 33 or 36 Teletype

with & time-shared computer, but

the article with the above title

makes interesting readlng, in the
2

Mar, 1, 1969 Electronic Degign
(pp 68-73),

Delay-Line Memory for CRT Display

"Standard Glass Memory Modules For
Low-Cost Computer-Driven Displays,*
(Computier Design, Apr. 1969, pp

118=122) is really an ad for a Cor-
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The Amateur Computer Society is
open to all who are interested
in building and operating a dig-
ital computer that can at leasat
perform automatic multiplicatiocn
and divieion, or 1s of & compar-
able complexity.

For membership in the ACS, and
a gubseription of at least eight
1ssues of the Newsletter, send
$3 (or a check) to:

S8tephen B, Gray

Amateur Computer Soclety

260 Noroton Avenue

Darien, Conn, 06820
The Newsletter will appear about
Levery two months,

ning Electronics product,

The glass memory (maximum capaeity,
4K bita) is used to store all the
characters to be displayed in a
single horizontal row, and is in-
put to a character generator that
controls the Z axis by brightening
the proper parts of the raster
diaplay.

The computer places a frame of
data in the display-system buffer
memory, One full row of characters
is then transferred from the buf-
fer to the delay line; thls data
recirculates in the "single line
storage device® to refresh the
dleplay.

HARDWARE ON THE MARKET

IC Breadboard

Although this IC breadboard (by
EL Instruments Inc, 61 First 38t.,
Derby, Conn, 064183 is too expen-
eive ($650) for any of us, the
brochure 1s something to drool
over., The breadboard will aocept
DILs of any size (14, 16, 24 or
36 pins) and will aleo accomodate
resistors, capacitors, TO-& cans,
etc,; 1t contalns a pulse genera-
tor, power gupply, a dozen lamps,
9 switches. Interconnections can
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be made by plugging in lengtha of
#22 hookup wire.

IC Pliars

Techni-Tool, of 1216 Arch 8t,,
Philadelphia, Pa. 19107, hag
pliere for removing 10- and 14~
lead flatpacks when desoldering.
The coated jJaws allow use with
live circults,

Photatrangistor Arpay

Fairchlld has a "low-cost" array,

the FPA-700, with 9 npn phototran-
glgtors in an 1l8-lead package for

electronically reading standard 8-
channel punched paper tape, Cost:

$12,50 (1000 up),

HELP!

One of our newest members is a
math teacher whose school is gath-
ering ocomponents for a computer,
They have a Remington Synchro Tape
from an early Univac, Sperry seems
to have run out of schematics and
operation manuals. The 8-level
paper-tape punch and reader work
fine, but the information 1s need-
ed Just in ocase of trouble,

If any ACS member has access to a
schematic and/or manual, and would
sell it or let it be copled, please
write to: Richard P, FMlchock

Box 124

Hiller, Pa, 15444

The school also has a core memory
from an IBM 1401, A number of ACS
members have also acquired one of
these; no doubt many of them ocould
also uas help. If any of you have
worked out drivers and sense am-
plifiers and so on for this par-
tloular l6-plane, 4K memory, then
pleage send in detaills.

Copyright 1969 by Stephen B, Gray
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PDP-8/L
ISSUE

THE PDP-8/L

Many ACS members are interested in
the PDP-8 family, so let's look
into these best-selling small
computers, '

The PDP-8 and 8/5 are no longer
made on a production basls. The
current modelg are the 8/L and the
8/1, both bullt with Texas Instru-
ments TTL integrated circuits, by
Digital Equipment Corp,

The 8/L 1s the cheaper model, at
#8500 for 4K of memory and ASR33
Teletype. Maximum core 1s 8K. The
8/1 has the same capability plus
an internal peripheral control
and data-break panel for plug-in
expansion, The 8/I 1s fagter,
coats $12,800 (in rack-mounted .
version) for 4K of meuory and
ASR33 TTY, and is more flexible
than the 8/L. The 8/L was "design-
ed for those who don't need plug-
in expansion,!

Malntenance Manuals

To obtain the two-volume mainte-
nance manuals (containing schemat-
ics) for elther the 8/L or 8/T,
send $50 to the Field.Service De-
partment, Digital Equipment Corp.,
146 Main St., Maynard, Mass. 01754,

The 8/L contains 360 TI TTL DIP
ICs, 1f no options are included,
and 1f my count 1s right. These
360 ICs, 1f bought from Texas In-
struments in the quantitles for
building one computer, would cost
$1243, ‘

One big problem is the core memory;
‘DEC will sell you one for $2,000,
Nobody in the AC3 has reported any
success 1n hooking up drivers and
sense amplifiers to any sultable

used IBM (or other) core stack,

The sense amplifiers in the 8/L
are Motorola MC1l540G types, at

$31.50 each for 12 of them, This is
the full count, as I figure 1it:
81 SN7400N 4 NAND 2-input
6 SN7402N 4 NAND 2-input driver
17 SN7410N 3 NAND 3-input
13 SN7420N 2 NAND 4-input
8 SN7430N 1 NAND 8-input
52 SN7440N 2 NAND 4-input driver
5 SK7450N 2 AND-KOR
53 SN7453N 4 AND-NCR
29 SN7460N 2 Gate expanders
58 SN7474N 2 D-type flip-flops
6 SN7482N -1 Adder '
12 MC1540G Core Memory Sense Anpl

Another big problem is the "unde-
fined" components, such as the DEC-
3009B transistors and the D664 di-
odes, as well as a few transformers,
The 8/L uses about 314 transistors
and 959 diodes, of half a dozen
different types each,

The 8/L contains four card racks,
with 22 slots each, holding one
double~helght or two single-height
cards in each slot, Total number
of cards: 104, There is room for
option. cards, which are needed for
the high-speed reader, power-rfail
elrcuits, memory parity, and data-
break optlons, '

Half the 8/L cards are standard
DEC M-~series cards, as described

in recent DEC Logic Handbooks.

These include:

Mill Inverter
M113 NAND 2-input
M115 NAND 3-input
M117 NAND.4-input
M119 NAND 8-input
M160 AND-NOR

QOGO



M310
M360
M452
M617
M660
M706
M707
M301
M303
MS06
MOO2

Delay line

Variable delay
Variable clock .
NAND 4-input driver
Posltive level driver
Teletype receliver
Teletype trangmitter
Flexprint cable conn,
Flexprint connector
Cable terminator
Loglc source

other cards seem to be special
the 8/L model:

M2186
M220
M51.6
M623
M700
G020
G221
G228
G610
G611
G624
G785
@az26
G921
Wwoz25
Wo?6

[
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D-type flipflops
Major reglsters
Posltive busg receiver
Bus driver

Manual timing generator
Sense amplifier
Memory selector
Inhibit driver

Diode board

Diode board

RC board

Power connector
Regulator control
Control panel

Cable connector
Teletype connector
Memory stack

HRHNDOHEPEERFEFOOOOR OO O
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These 104 PC cards contain the 560
ICs, 314 transistors, 959 dliodes,
some transformers, etc,

ICs Cheaper than TI 74N

Several members have expressed an
interest in the Motorola MC700F
gerieg of ICs, There are 45 dif-
ferent circults in this RIL llne,
However, the M serles of DEC logic
modules, used in the PDP-8/L and
8/1, are bullt with the Texas In-
gstruments 74N serles, which has
only 19 circulte in 1it.

Eleven other manufacturers have a
TTL series similar to TI's 74N:
Amperex, Hughes, ITT, Motorola
(MC?400P), National, Nucleonio
Products, Philco-Ford, Raytheon,
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Signetics, Sprague, and Transitron.
However, although the type numberas
may be the same (or about the same),
the clrcults are not alwaya elec-
tronlcally equlvalent. For example,
the Sprague ICs are sald to have
dlfferences in clamping and fanout.

Texas Inatruments recently announ-
ced & price cut of asbout 30% in
the 74N llne, which may bring the
cost of those 360 ICs for an 8/L
down to just below $1,000, But
Motorola has also cut the cost of
the MC7400P line, for a Motorola
total cost of $932, but still
using the TI adder, which has no
Motorola equlvalent, and using the
prices for 100 of each DIP, (DIP,
for Dual In-line Package, seems %o
be more universally used than the
DIL we've been using up to now. )

PDP-8 Simulation

If you have access to Applied Log-
1c Corporation's AL/COM timesharing
system, thelr SIM-8 program simu-
%3§eg the PDP-8, as well as the

NOTES FROM ACS MEMBERS

Here are what a number of members

have to say about thelr current
efforts:

Millard McVay, Tllinolg

"So far I'm sticking to discrete
circultry, usilng DTL NOR gatea of
very standard design, I originally
bought (from Meshna) 2N706's at 7
for $1.00, less 20% in quantities
of 1000, but they graded out at
just under 50% good enough for the

Job, so I'm looking for something

better here. I bought diodes from

Solid State Sales at 30 for $1,00,
lese 30% in 1000 quantities, and
they graded out about 87% good,
which 1sn't bad. I'm etching my
own circult cards, and use Amphenol
15-contact card sockets, I've de-
0ided that sllk-goreen process 1s
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much simpler than Kodak photoresist
techniques for my purpose, where
very many cards of the same type
have to be made.

"My loglc levels were chosen to be
compatible with integrated circuits
so they can be mixed if I declde
to later. In fact, I already have
purchased a couple hundred Fair-
child type 914 gates, a hundred
923 flipflops, and some 900 buffers
to play with when I find time,"

Al Sinclalr, Ontaric, Canada

"I recently acquired three IBM
back panels with almost 500 SMS
sockets, and some 250 8M3 cards
complete with contacts (mostly 3
and 4 gates per card), also a con-
slderable number of broken cards
with contacts. I have been cutiing
the contacts off tThese latter cards
and epoxying them onto other cards,
mostly double height. Removing all
the wiring off the back panelsg was
a heart-breaking job, but I could
‘'not make use of it. . :

"This acquisiting resulted in a
complete rebulld of my computer to
eliminate all the plugs and jacks,
and complete the conversion to the
IMS system, soldering all connec-
tions. As you can 1lmagine, this is
a monstrous job, and it will be
many months before I can use my
machine agaln. I also took some
damaged core-memory frames and re-
wired them to 1024 words of 14
blts, which took two months of
steady work, 8o now my machine will
be 14 bits (4 instruction, 10 ad-
dress), all parallel operation,
clock speed 1 Me, I have algo made
a new front panel to spread out
the indicating lamps for easiler
reading, The socket panels swing
out like the PDP-8 for easler
working on,"

Norman Saunders, Mass,

“I've just spent 30 hours getting
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the last bugs out of the modem
(modulator-demodulator) for going
to and from magnetic tape and the
Teletype, The original design pro-
bably took about as long to work
out, Thls 1s a good device and
probably ought to be used by others,
But how to recover part of my costs
so that 1 can eat while I go about
developing other goodies? [Norm is
& consultant in circuit engineer-
ing.| Even 1f all the ACS members
bought coples of the paperwork
(schematics, theory, layouts, ete.)
to reproduce the modem, it would
take about $10 a set to recover
costes. I could supply printed cir-
cult boards, raw but etched, but
thls would run about another $10
aplece; and for parta, another $10,
I someone were to take over the
last two ltems, they would each be
half as much, ‘

"I have a 33 Teletype TD, with one
ll-part character every 100 msec.
The modem uses the Teletype supply,
and typing 1s normal without switch-
ing when the magnetic-tape recorder
is not playing back, If it is play-
ing back, the keyboard can be uged
to intergperse characters, but if
the keyed and played-back charac-
ters overlap, you get gibberisgh,
The computer itself 1s required
8lso to get the lockout function,
If the recorder is recording while
keying 1s done, a record of the
keying ie made, which can then be
played back to give machine oper-
ation identical to that which wag
cauged by the keying. For time com-
presslon, to have the retyplng at
maximum npachine rate, and/or for
editing, etec., the computer itself
nmust also be called into pley.

"Even though the modem 1s limited

to llteral key-to-magnetic-tape and
magnetlc-tape-to-print, it ia quite
useful, It also serves to clean up
the keyboard pulse-train output,
which 1ls horrible in noise and hagh
for one used to electronic signalg,
Another feature of this modem is
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that it requires & bandwidth of
only about one kllohertz at one or
two kilochertz, which 1s all that
the recorder I've assigned to the
Job has, being one of the earllest
tape recorders sold for the home
market., Any recorder using a cap-
gtan would protably be all right,
and those without might do i1f the
tape were not cut or spliced, and
were always played back on the
same recorder,"

Myron Calhoun, California

"At Fairchild R&D we have quite
complete and complex CAD (computer-
aided design). Interested ACS mem-
bers might be able to get a cop
of FAIRSIM (Falrchild Simulator
User's Manual by writing to:
Fairchild Semiconductor
Distrlibution Services
440 Middlefield Road
Mountain View, Calif,

"We can go from equations to fini-
shed PC boards without touching
anything more "'hardware! than a
keypunch (end I let the keypunch
service do most of that), Unfor-
tunately, most of our CAD 1s pro-
prietary.

"As for software: a compiler can
get qQuite complex, but assemblers
are eagy. My dissertation, "Ma-
chine-Independent Assemblers for
Computing Systems," (order number
68-1647 from University Microfilms,
300 N, Zeeb Rd., P,C. Box 1346,
Ann Arbor, Mich, 48106; microfilm
$3.20, Xerox $11,05) describes how
to produce an assembler fagt (us-
ing another computer -- by hand it
would take a little longer). It

gives complete flowcharts, listings,

etc.

9T still have my original source
decks around (as run on the GE-225
computer at Arizona State Univer-
sity) and will send tape coples
made on a 360/44 if anybody wants
to pay our computer center fee of
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$26.00 (includes tape and mailing)

for the reproduction,

Out here the dual inline package .
1s called a DIP, not DIL, For what
it 1s worth, the DIP 1s generally
acknowledged to have been developed
in my department (back before I got
here, to be sure),

"I notice that Fairehild does not
now actively sell RTL (or even make
1t, unless & large order ia re-
ceived), go don't plan on using it
forever. It was nice stuff, though;
low power, ete,

%I have shown your comment about
'thege IC manufacturers don't have
CPU designers...' to my bosgs, It
amused him, since my department 1s
full of engineers who either have
worked, or are working, on advanced
computer designg. Normally, however,
our efforts are either proprietary
or else directed to the manufacture
of better components, LSI, etc,”

Lt, Cdr, Lyle Pellock, New York, NY .

"I am afrald my projects have come
to a halt with the needs of my new
agslgnment. Belng the executive
officer of a destroyer is a full-
time Job plus. However, maybe one
of these days I can get moving
again,

Bil) Mitchell, Ontario, Canada

The most interesting 1dea for the
central processor I've geen lately
is 'A Proposed Minimum Hardware
Central Processor with General Pur-
pose Computation Capability,' by
Robert W. Ehmann of Airborne Sys-
tems, which was obtained as memo
#R-68-155 from the Computer Re-
pository of the IEEE ?545 East 47
St, New York, N.Y. 10017),

'Baslcally, the idea is that a 16X
24-bit computer could be built by
using some of the memory (128-256
words) to store data, which would

|A|G|S| NEWSLETTER




be used as microprogram instruc-
tions for the sequencing of the
processor. The resulting deslgn,
the loglc equations of which are
gpelt out in the 23-page memo,
would be quite complete with in=
terrupt capabillty, normalizing
logic for handllng floating point,
indirect and index addressing.

fAnother article worth a mentlon
ig "Cauges end Cures of Nolse in
Digital Systems," which was pub-
lished in three parts in Computer
Degign, Sept, - Nov., 1964, It has
also been reprinted as a separate
booklet by Compubter Design for
$1,75, "

(The IEEE memo coste $1,50 for
mierofiche, $3 for photocory.)

Wade White, Californis

(Wade is now working for a new
company, Electronlc Arrays, in
Woodland Hills; they make MOS de~
vices such as dynamlc reglsters;
their latest ls a 2560~bit read-
only memory containing the basic
64 characters of ASCII format,
for CRT display. )

"I plan to use my company's pro-
ducts, as they are introduced, 1in
the construction of my computer.
The first project is a memory em-
ploylng high-speed shift regls-
ters. After the memory I'll tackle
the control loglc, then the arith-
metic unit, and last the I/0, With
the avallability. of MOS devices
and the asslstance I can obtaln
from the rest of the company, I
hope to develop a modular computer
kit as a result of my playing
around, .

*T want to use the computer for
stock analysls, game-playing and
automated loglc design. I am work-
ing at present on .an interface for
uge with a cassette tape recorder
(a Sony 124) to allow my computer
some easy &and inexpensive means of
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QUERIES AND ITEMS FOR SALE

Buffer Memory and Readout

Dave Vednor offers for sale a Tele-
meter Magnetics 144-B buffer memory;
and a Sylvanila electroluminescent
7-diglt, 7-segment readout., Write:

David Vednor
2801 Willow Avenue
Fullerton, Calif. 92631

Dave also says: "I have been using
Signetics JK flip-flops at work,
and they have proven far superior
to the Motorola MRTL with respect
to nolse imrunlity. The DCL 1line 1is
not that much more expensive, and
more functions are offered.

"Have any members had arny luck with
the MOS registers or other MSI MOS
devices? I would like to try some,

but the cost is a big high at this

Memory and Decimal-Point Query

Ted Naydan writes from New York
State: "The avallability of Moto-
rola ICs encoursged me to get away
from paper studies to hardware.

3till, memory systems were not
available to me.

“An opportunity to get my feet wet
with a complete'memoryfsystem, pur-
chased from John Meghna of Lynn,
Mass. for $25, has kept me busy for
some & months, It is a 64-word, 7-
bit random-access unit, with no
schematics avallable, It conslsts
of 3 boards, contalning all of the

X, Y and Z select functions. The

core plane 1s a Univac C-164. Any-
body have any information on these
units? ‘

"Anyone have any icdeas on how deci-
mal polnt is selected in: the elec-

- tronic desk calculators now appear-

ing on the market?
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The Amateur Computer Soclety 1is
open to all who are interested
in bullding and operating a dig-
1tel computer that can at least
perform automatic multiplication
and division, or 1s of a compar-
able complexity,

For membership in the ACS, and
a subscription of at least elght
issues of the Newsletter, send
$3 (or a check) to:

Stephen B, Gray

Amateur Computer Soclety

260 Noroton Avenue

Darlien, Conn, 06820
The Newsletter will appear about
every two months,

I'd like to hear more from Don Tar-
bell, as his activity parallels
mine, as far as complexity l1ls con-
cerned, In additlon, detailla on his
4K memory, as he implements 1t,
would be appreciated.®

Patchcords for Sal

A member has ahout 3000 patchcords
for sale, in lengths of 4, 7, 9,
12 and 15 inches. They are 15
types, of two kinds: one 1s the
gelf-contacting type, with plugs
an inch long and more than 1/8" in
dlameter; the other is the fixed-
wiring type, with plugs 5/8" long
andé about 3/52" in diameter. Cost
is 5¢ each, minimum order $10,
postage extra, from:

Johan Svanholm

Svanholm Research Laboratories

3205 Stanford St,

Hyattsville, Md, 20782

Help Offered on SMS Cards

Don Paddock writea: "I've drawn
about 100 circuits of the IBM SM3
cards to date, and have identified
about 30 of these in the manual
(see Issue 3, page 4).

"If I could help any of the members
in identifying thelr cards, I would
be happy to do so. I would need the
two or three letters given at the
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lower left-hand corner of the card
on the slde the parts are mounted,

"The letters definitely do not
ldentify the use of the card. For
example, a CW and a JZ card are
triggers, with the same components
and circult, escept that one has
two more dlodes for the 84T func-
tion; the other has a direct con-
nection to the bases for use as
extender leads.®

For help, write: Donald Paddock,
Rt, #2, Box 54, Vero Beach, Fla,
32960,

THE WANG LOGARITHMIC CIRCUIT

Several members have asked about
the log circult used in the Wang
calculators. The patent was lssued
to An Wang last Fall, and 1s num-
ber 3,402,285, "Calculating Appara-
tus.” For a copy, send 50¢ to the
Commissioner of Patents, Washing-
ton, D,C. 20231, .
The caloulator generates the log

of numbers by a series of success~

ive approximations, using stored
congtants of the log to the base

e of 10, 2, 0,9, 1,01, 0.999, and
1.0001. The antilog conversion

works in the same manner, by suc-
cessive approximations, uaing the

same stored constants,

According to one of the top men at
Wang, the log conversion technique
ls original with Dp, Wang, and was
not known previcusly.

If anybody figures out how to make
that log eircult work, how about

_telling the rest of uas?

SENSE AMPLIFIERS

The July EEE (pp 64-75) has three
articles on sense amplifiers and
comparators, used wlth core memory,
Copyright 1969 by Stephen B, Gray
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MORE ON
TELETYFE

MORE ON TELETYPE

" One of our newest members ls Gor-
don White, who edlts the Surplus

Sldelighta column 1n CQ magazine,
Gordon writes:

"After a qulck skim through Vol.

I, I can offer these obsgervations:

I doubt if there are many model 12

~ Teletypes still around. I've never
seen one in amateur hands, although

they were the first RITY machines,

23 years bhack,

Models 14, 15 and 19 are still very
common, and if usable (60 wpm 1s
pretty slow and they are not very
flexible in other ways), are the
cheapest good machines now avail-
able, I'm golng to sell my complete
#19 (tape perf, keyboard, reader,
printer, table and power supply,
pretty fair shape) for $65, as 1
go to all #28 and later gear,

The 28, 33 and 35 models are of
course fagter -- to 107 wpm, and
150 wpm on the model 37, Most of
the latter are pretty costly for
amateurs, however, A complete 28
ASR (roughly equal to the 19) is”
commercial-surplus priced at $1300
up, though some MARS members get
them free, and I have been able to
provide some reassembled out of
parte and surplus stuff for rather
less.

The RTTY amateur wants serlal ma-
chines, and parallel unlts are no
use to him, On the other hand, I
can see that for ACS uge, parallel
units are more eaglly uged., This
18 fortunate, since the parallel
units are a drug on the market
most of the time, :

For example, there 1s a parallel-
fed tape perforator (LARP) by

Teletype that will perf to 100 wpm
(1200 opm). It might be possible

to parallel-feed a unit which
prints on the tape, though I doubt
the mechanism would take much more
than 100-wpm speed., These LARPg
were recently selling for $5 each,
plus motora. There are 8-level
LARPS too, though the 8-level gear
ls newer and more rare than S-level,

There are several Western Union
readers for parallel operation,
moat of them going cheaply. There
1s a Teletype LBXD reader which
offers serlal or parallel output,
but has 7,00 unit serlal code
camg (Western Union type) which
make 1t less useful to hams, I
doubt an ACS member would care if
the serial stop pulsges were .00,
.42 or .50, so these ought to be
ugeful,

If one had a complete model 28
printer, he could put contacts on
the code bars to generate parallel
signale at the same time he gets
hard copy from the serial keyboard
(or parallel contacts could be put
on the keyboard itself),

Further, you can code the "stuntg
box" of the 28 printer to give
multi-wire output; that 1s, oven

or clese a contact for up to 38
different characters (72 characters
considering upper case/lower cage),
This might make the computer design

. easler -- read-in multi-wire, and

read-out parallel to & 1200-opm
perf, using the tape loop as buffer
storage, reading from tape to the
printer where 5-level parallel sig-
nals would be generated or, agaln,
nulti-wire,

I doubt that anyone would want to
invest 1n the model 37 PC boards,

as prices are rather astronomical,®



Gordon has a Frederlck 670B Morse-
to-Teletype translator, and "some
5:8 storage gear for communicatlons
handling." He adds:

"Using the model 28 typing unit,
you could get a modified ASCII par-
allel input rather easlly by using
code-reading contacts and a latch-
ing contact on the letters-flgure
stunt level, ASCII, of course, uses
five levels for character ldentifi-
cation and level 7 for US (spacing)
and L¢ {(merking), which could be
derived from contacts on the 28,

You would not get even-parity on
the 8th bit {you would have to be
content with steady mark), nor the
non-printing control functliona on
the 6th bit, but this might still
be useful, It would be possible to
arrange a separate button on the
28 keyboard to provide the 6th-blt
information, I supposse.

On printout, you would have to pro-
vide a parallel-to-serial conver-
sion to drive the printer, or use
parallel-fed punches and a serlal
printer, as suggested previocusly.
You'd have to rearrange the type-
box if you used the actual ASCII
coding as, for example, A in Baudot
is bit 1 and 2 marklng, the rest
spacing, and in ASCII, A 1s blt 1
marking and the rest spacing. You'd
have to put the A type-pallet in
the place where the E normally ls
found.

This could be done in outrigger
fashion on older stuff like the
model 15, but I shudder to thlnk
of the haywire involved; the 28
is desl§ned for that sort of thing
~- the 15 was not,

There are several mllitary surplus
units which contain rather stralght-
forward serial-to-parallel and
parallel-to-serial modules. The .
AN/FGC-5 and AN/UGC-1 multiplex

cets (the former bullt with tubes;
the latter virtually the same set-
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up with transistors) are coming
into surplus, and contain thess
units., The FGC-5 is larger, but
1ts components are really a drug
on the market -- useful for little
elge than the amall parta, The
UGC-1 is later, but 1s also becom-
ing avallable.

There are sources here which have
a lot of identified, undamaged
computer parts: SASC0 Electronics,
1009 King St,, Alexandria, Va., and
Riteco Electronics, Box 156, Annan-
dale, Va, have thls material, I
have geen flip-flops, matrixes, PC
card racks, etc. 1n quantity. Also,
I have a man who wants to sell com-

puter DC power supplles, 100, 180,

210, 280 volts, etc. -~ anyone have
any interest? I wlll supply the
address on request, (Write to Gor-
don Vhite, 5716 N. Kings Highway,
Alexandria, Virginla 22303.%

I'd like to hear reaction from mem-
bers on my suggestions for the
model 28, ag I an a Teletype man,
not a computer expert, and I may
not have made myself clear.!

Gordon algo sent a notice of a

sale of government property, by
sedled bida, several months ago in
New York, The item was a Philco
2000 computer. If, by some odd
chance, & bldder managed to get
this at some low price, he'd have
to have quite a bit of room to put
it in, as there were 21 tape trans-
ports wlth 1t, two printers, etec,

The 2000 was offered on an %“as 1ig,
where 1s" basis, located at West-
inghouge Electric in West Mifflin

) (the Bettis Atomilc
Power Lab,).

A MEMBER'"S PROGRESS

Bill Greene of New Jersey reports
on his progress:

Last summer I made the decisglon to
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switch from delay-line memory to
core, after fighting long-term
temperature stablllity problems and
marginal operation for about six
monthe. I have dlscovered that to
gtart with a surplus core plane
and end up with a working memory
1s no minor undertaking, especlally
on a spare-time basis, I am using
a 16K plane wlth four sense wind-
ings and willl go through a double
cycle to end up with a 2K byte
memory. The complete unit is on
five 8-by-8-inch Vero boards, One
board contains the core plane, two
contain the drivers, one contalns
the address reglsters, data regis-
ters, packing and unpacking logic
and level shifters to drive the
drivers, and the last board con-
tains the sense amplifiers and
timing logic., At the moment it
looks like it wlll take about two
more monthe of spare time to com-
pletion,

T still feel that a delay line 1is
the best answer to many amateur
menory needs, i1f the line 1s pur-
chased from the manufacturer,
rather than relying on surplus
lines that were produced several
years ago, before the state of the
art improved,

With the swltch to core and the
exposure to more and better ma-
chinea in the line of duty, came a
change in system deslgn for my com-
puter, I will use an 8-bit instruo-
tlon format, of which four bits are
set aslde for the op-code, one of
whleh 1s sub-coded, allowing a
total of 31 instructions. The key
is in uging four 8-bit registers
that are selectable by the lnstruc-
tion. One of these serves as the
program counter, Two of the remain-
ing four bits in the instruction
select one of these registers,
which at the time contains the
memory address to be accessed by
the instructlion. The remaining two
bite seleoct which of these regis-
ters contain the data to be trang-
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ferred, By allowing the reglster
selected by the memory address bits
in the instruction to be increment-
ed during the instructlon, trans-
fers of blocks of data become
simple. Furthermore, if this regis-
ter is #3 (the program counter),
the program will skip one byte and
its contents can be transferred
from memory to one of the registers,
thereby glving a double word in-
struction capabllity and a means

of loading a constant by program,

I have written several programe
using this instruction set, and
find that a program that tekes

100 12-bit instructions in PDP-8
language can be written using 100
8-blit instructions in this format,
Since 8 blts allow us to address
only 256 addresses, a scheme of
using a field register (as per
PDP-8) of four bits gives a maximum
memory size of 4096 locations. Two
double-word instructions, namely a
Jump to Subroutine and a Jump In-
direct, allow simple accese to all
of memory,

I guess you can conclude from the

preceeding paragraphs that I have

become convinced that the smallest
feaslble computer for amateur pur-

poses 1s not a 12-bit machine, but

ghat it can be squeezed down to 8
its.

Like many others, I am using Moto-
rola RTL for all loglc, and have
found an excellent translstor for
all-around use: the Motorola MPS
2923. Although 1t is listed in the
category of & small-gignal ampli-
fier, I have found that it can

switch over 500 ma at one micro-

" second with no apparent harmful

effects., It makes an excellent

lamp driver, since you can put a
6,3-volt 50-ma lamp on the collec-
tor slde and connect the base thru
a 610-ohm resistor to the RTL ele-
ment or even directly tc an invert-
er output, 1f that inverter drives
nothing else. Beat of all, it is
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priced at 43¢ in emall quantitles,
or 29¢ if you buy more than 100,

I have also found a good buy on
teletypewriter page printers. At-
lantic¢ Surplus Sales, 300 7th 8t.,
Erooklyn, N.¥, 11215, has on hand
some model 10-15 machines built in
West Germany. Many parts are inter-
changeable with the model 15; 1t

is gset up for the European standard
of 63 wpm, although gears are avail-
able for conversion to 60 wpnm, The
unit 1s of much more recent vintage
than the standard model 15 and 1s
of lighter and more attractive con-
struction. The price is $80, and
when I purchased mine in the middle
of January, 1t was the tenth one
sold within a week, out of a lot

of 46,

ANOTHER RESPONSE TO THE. SURVEY

Dave Digby recently sent in the
ACS computer survey, from Texas,
The computer he has planned will
have two reglsters, and willl be
built with RTL MC700P DIPs. The
memory: 512- to 1l024-word wire
delay line, I/0: Teletype model 26
printer, MXD tape reader, RPE-26
tape punch. There will be 64 in-
structions, € to 10 bits long.
Data worda, 16 to 20 bits long,
1.6-Mo cloeck, Add speed, 10 to 20
msec. (he must mean ugec). Special
features: lowest cost for off-the-
shelf components (except for sur-
plus I/0); plans to develop 1t in-
to a construction kit irf there 1ls
any demand for it. Includes indi-
rect addressing and one or more
index reglsters (in memory); auto-
matiec multiply and divide optional
at extra cost. Estimated complete
cost less than $1,000, total of

50 to 75 DIPs,

Dave's four-reglister relay computer
uges U and ¥ types from surplus
telephone equipment, plus multi-
contact and stepping switches. The
relay memory holds 16 words, of 16
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bits each, I/0: switches and lamps,
and maybe TTY, Add speed, 1/5 sec,
clock speed 1/10 sec, about 50 in-
structions, programmed by plug-
board only, Present size, about 50
relayes; 400 when complete.

Dave aleo says, "I ran a 'free ham-
shop! ad in CQ to survey interest
in a computer kit. The enclosed
letter is what I sent the dozen
replies I recelved (in late 1967):

"Thank you for your interest. I
hope the early state of my project
will not discourage you. This is
what you might call a 'market sur-
vey! -~ I hope to get as much in-
formation from you as I have to ,
give you right now. And the ad was
published & month earlier than ex-
pected, so the following data
leaves much to be deelired. But
here 1s the basic story and some
tentative specifications...

"A few years ago, some computer
fans 1lndulged 1n fanciful specu-
lation ag to whether one could
build a 'kilobuck computer,' a real
digital computer to cost less than
a thousand dollars, It was natural-
1y assumed that all sorts of sur-
plus and homemade parts would have
to be uged at that price, But today
there is a tempting possibllity
that 1t can be done with new, off-
the-shelf components.

"I have toyed with the 1dea of
building my own computer for seve-
ral years, but until recently I
stuck to ueing free relays and
helping to design computers for

. others to bulld. Early this year,

the trends in compe-
gat down with a
simple serial computer plan, and
tried to further reduce 1t, throw-
ing out every feature that could
possibly be spared or substituted
for, The only active registers I
retained, for instance, were those
clearly required in order to get
information into and out of memory,
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Then I devised means for substitu-
ting memory storage for most of the
remaining reglsters required for
useful computing., The result was

go promising that I embarked on the
current project to actually dbuild
such a machine. '

"Subgequent work, although agoniz-
ingly slow as & part-time effort
has been even more encouraging. it
would appear now that our kilebuck
will buy the materials to bulld
quite a respectable little compu-
ter. With luck we might have
enough change left over to buy a
surplus Teletype for I/O.

"Having acquired a great deal of

my computer education through di-
rect access to a modeat-slzed com-
puter, and having subsequently
taught programming to students
with similar privileges, 1 am con-
vinced that even a very small com-
puter, close at hand, can be & very
large asset to the learning pro-
cess, And, although I recognize
that any computer buff worth his
salt will aspire to blgger and more
glorious gadgets, I also believe
that small machines can perform
many useful tasks.

*If you and/or enough other people
agree with me as to the utility of
such a small, slow but cheap com-
puter, then there 1s every reason
to expect that a kit for home or
school constructlon of thls deelgn
can be produced, It should be no
more difficult to construct than
mogt of the hl-fi1 and ham kits on
the market,

"I cannot make any definite quotes
on price or delivery dates at thie -
time, but I am offering you a
chance to express your wighes be-
fore 1t 1s too late to conaider
them in the initlal model.

“The blg question 1s this -- what
are you willing to do without, in
order to get a useful machine at a
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minimum price??? If you can wailt
until sometime next year for a
small, slow digital computer at a
price in the vicinity of one kilo-
buck, let me know what you think
of the enclosed tentative specifi-
catlong, and tell me which of the
optional features you musgt have,
and which ones you don't want to
pay extra for, In particular, how
much memory do you need, and what
instructions are most vital?? I/0
1s also a major concern, of course,
Any additional suggestions you
might have are equally of interest.
I have already received a sugges-
tlon that circults be explained in
an educatlonal manner, which I cer-
tainly hope to use, and there seems
to be considerable interest in the
Teletype angle, which I would like
to explore further.

"MEMORY -- This will probably al-
ways remaln the most costly item

in any small-scale processor. The
least expensive seems to be of the
wire delay line variety. A single
guch line can store up to perhaps
20,000 bite, although the lowest
cost~per-bit may occur at less

than the maximum value, Larger
storage capacity calla for more
than one line. This introduces more
complexity into the addressing
structure, as well as the addition-
al recirculation electronics for
each separate delay line. Thies adds
up to more than a minimal-sized
computer, but is not otherwise in-
ocompatible with the proposed loglo
design.

"SPEED -- We are talking about a
memory clrculation time on the or-

. der of ten millliseconds, In the

slmplest version, most memory ac-
cesses would use up & whole 10-
meéec cycle. Since both instruetion
and data requlre access, this gives
a typlcal speed of about fifty in-
structions per second. The addition
of an extra address counter, plus

a4 Judiclous allocation of memory
between program and data, could
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The Amateur Computer Soclety la
open to all who are interested
in bullding and operating a dig-
ital computer that can at least
performu automatic multiplicatlon
and division, or 1s or a compar-
able complexity. ‘

For membershlp in the ACS, and
a subsgeription of at least eight
issues of the Newsletter, send
33 (or a check) to:

8tephen B, Gray

Amateur Computer Soclety

260 Noroton Avenue

Darien, Conn, 06820
The Newsletter wlll appear about
every two months.

. Just about double thls -- 100 1in-
structions per second -- by per-
mitting an instruction and its ad-
dressed data both to be referenced
during the same cycle. In either
version, special programmling tech-
niques could be uged to make im-
portant routines run several times
as fast as thig, but such programs
can be very tedious to wrlte.

"Glags delay lines have shorter
cycles -- on the order of a few
hundred microseconds -- so are
naturally that much faster -- sev-
eral thousand instructions per
second. But the bit rate is faster,
too, and more expenslve logic ele-
menta may be required. Each line
gtores fewer bits, also, so that
more than one may be required,
even for a "minimal® machine,

"Any delay line constitutes "vol-
atile" memory, meaning that all
stored information is destroyed
when the power 1s shut off, This
is most annoying in a small compu-
ter, aince the power may very well
be shut off frequently, and salnce
input devices fast enough to re-
load memory convenlently are some-~
what expensgive. In many cases,
however, one may wish to reload
memory frequently anyway, due to
1te small slze. In this case, &
volatile memory may not be unduly
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inconvenient,

IIf a non-volatile memory is re-
quired, this would most likely be
a rotating store -- dlgk or drum,
The cost would be somewhat higher
than wire delay lines, and slower
operating speeds would be probable,
However, no high-stability osacil-
lator 1s required, since the
"alock" 1s ugually derived from &
recorded track on the device.

"Rotating memories can have cycle
times as short as 10 msgec, but the
cheaper ones run to two or three
times as long as that, 9peeds as
low ag 15 to 30 lnstructions per
gecond could easlly result.

"INSTRUCTIONS -- There are suoccess-
ful computers on the market with
extremely limlted instruction sets.
I am planning a somewhat more ex-
tenelve repertolire, wherever this
will substantlally improve the
utility of our small memory and
slow speeds, Some otherwise border-
line instructions and other features
will be provided because they are
also needed for internal functions.

"Probably the most controversial
category 1s that of multiply and
divlide, Do you insgist on having

one or both of these at a decided
increase in cost? A full-word-length
operation definitely requires more
reglseters than are needed by the
basic machine. On the other hand,
to program or simulate these in-
structions using memory for storage
1s very much slower than & wired-in
instruction using active-element
reglaters, Let's conglder three
preliminary choices in order of

" cost -- No multiply or divide:

half-word instructions; or rul1-
length, full-speed multiply and
divide. We might package thls as &
separate o?tion to be added to the
basic kit, "

(TO BE CONCLUDED IN NEXT ISSUE)
Copyright 1969 by Stephen B. Gray
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DECOUPLING
FILTERS

COMPUTER KIT

The previous lssue contalned most
of a letter from Dave Digby in
Texas, which contained a letter
he'd sent to those who 1lnquired
about his computer-kit notice in
CQ magazine. The letter ends:

"Index reglsters are fairly easy
to include, if they occupy memory
locations, rather than active reg-
igters, I favor at least one, pos-
sibly three. They can greatly fa-
cilltate loops and lterated algo-
rithms,

"WORD LENGTH -- On the order of 20
bits, This would mean about 1000
words using a 20,000-bit delay
line, The general idea is a word
long enough to contaln one complete
ingtructlon, 1neluding a full menm-
ory address. This 1s not too large
in terms of data, representing
about six digits in declimal, but
will handle many useful problems.
And double precislon 1s not com-
pletely out of the queation.

~ "INPUT/OUTPUT -~ I have mentioned
only Teletype, aso far, but other
devices are not impossitle. In
particular, a small photoelectric
tape reader would facllitate re-
loading the memory. Thus larger
programg or data tables can te
contemplated, These come as low as
a few hundred dollars, I am told.
The general limits on other de-
vices might be described as: only
charac¢ter-by-character devices, no
faster than 100 characters per
second. The number and complexlty
of control and synchronizing sig-
nals is also a factor,t

Dave says he's stlll working on
the computer kit, and is trying to
build a small prototype. He's go%

a couple of delay lines, which he
says are a little short, as they
hold only 100 worde (he's conslder-
ing worde of 16 to 20 bits length).
Dave hopes to cut the number of
reglsters to a minimum, and says
two might be uged, one to address
the memory location, the other to
contaln data., He's using Motorola
RTL ICs., With the right backing,
Dave would consider producing the
computer kit commerclially, but
that kind of money 1s scarce,

RC DECOUPLING FILTERS

Our newest member 1s Louls Frenzel
of Maryland, who has a working com-
puter with minimum I/0, and who
also gives some very helpful infor-
matlon on RC decoupling. He writes:

"I have build a complete working
digital computer. It 1s in opera-
tion now, and as you might expect,
is gradually undergolng varilous
modifications and improvements as
time, money &nd 1deas permit, The
machline uses an 8-bit word, and
serlal 2'g complement arithmetic,
It hes 8 basic instructions, with
multiply and divide belng perform-
ed by subroutine, The computer 1s
implemented with a mlxture of DTL
and TTL ICs, includling some of the
MS8I units. The basic add time 1is

3 millliseconds, 8o far I use only
binary switches and lights for I/0.

"I'd like to comment on ... Problem
5-1, I don't really think that
there 1s a set procedure for cal-
culating RC decoupling (low-pass)
filters for use in digital cir-
cults., Every system I've seen has
been different. Some use series
reslstors; some don't, I recently
saw a small RF choke used as the
serles element on one system,



That's golng almogt too far, but

for this system 1t may have bheen

needed, As for capacltor values,

I've seen values from .0l mfd to

several thousand mfd, Almost any-
thing works, but there are & few

glmple rules to follow,

"First, 1f possible, do decouple
each PC board of circuitry. You
won't go wrong if you use a fairly
large tantalum cor electrolytle,
say 100 mfd, shunted by a .01l to
.1 mfd dlse. The 100-nfd unit
takes care of most nolse problems
and is large enough so that no
serles element 1ls needed. However,
the 1nductive reactance of this
large capacitor 1s pretty high at
switching frequencies, so it does
not get rid of all the high-fre-
quency stuff, The parallel dlsc
takes care of this, I've used
this successfully for years.

"In some systems the larger capa-
citor just isn't needed. The only
way to find out 1s to experiment,
Take a scope and look across your
ground buss between the power
supply terminal {scope ground) and
a ground point in the aystem. You
will probably see a lot of high-
frequency junk here., Experiment by
connecting capacitors at the polnt
under observation and notlce any
change. Use the smallest capacitor
that best minimizes the nolse. A
.l-mfd dise fixed my problem in a
recent design.

"Decouplers are a necessary evil
in digital systems, but thelr need
can be minimized or even elimlna-
ted 1in some cases, 1f the reason
for the nolse problem can be found.
In other words, treat the cause,
not the symptoms. Nolgse on the
ground and power busses generally
means poor busses, These busses
must have a very low lmpedance at
high switching frequencles. This
doesn't mean just low reslstance;
1t means low inductance too. Thin
solld or stranded wire just doean't
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make 1it, Try using some fat braild,
The multiple strands keep both re-
sistance and Xy low, I recommend
at least a 3" braid, and even big-
ger if you have & high power con-
aumption system with lots of clr-
cults. Use it for both power and
ground, This approach will often
reduce the noise to a point where
filters &re unnecessary. If any
nolse 1s left, & ,1-mfd disc on
each board will get 1t.

"Good nolse suppression 1s a must
1f you are using low nolse immuni-
ty circults., You can get away with
murder 1f you use DTL or TTL, since
thelr noise lmmunity is relatively
high. But 1f you use RTL, 1like &
lot of guys do for low cost, you
can literally be "eaten up'" with
nolse problems, False triggering,
erratlic operation, and unusual
logic problems will result,

"As a general word on wiring, don't
bundle, cable or lace wires in
parallel. Scramble-wire all cir-
cults point-to-point, Use the big-
gest stranded wire you can stand
and keep 1t short,!

MOUNTING ICs

A recent look at the varlous ways
of mounting ICs shows that prices
are still high, no matter who
makes the device, or how they
make 1t.

Augat'!s Universal IC Packaging
Panel, which accepts 14-, 16-,

24- and 56-lead DIPe, and has Wire-
Wrep terminale on the back, costsa
about $1.50 per position %o mount
l4-pin DIFg, Other Augat packaging
panels cost $1.00 per position.
Augat DIP sockets are about 25¢
each. Breadboards for flat-pack or
TO-5 ICs cost $5 to $6 per position

Camblon DIP sockets for l4-pin ICs

cost 75¢ each 1in small quantitiles,
or $550 per thousand, The high-
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cost from $1 to $§3 per position.
Breadboards are $4 to $5 per posi-
tion. .

density ere-wrag circuit boards

Vero PC boards holding up to 20
14-pin DIPs cost $16 in lots of
100, or 80¢ per position.

ELCO DIP sockets coet from 80¢
each (1-19) to 55¢ (200-999),

Vector Micro-Vectorboard 1s one of
the cheapest methods of mounting
DIPs (if permanent mounting 1s de-
sired), by inserting the ICs thru
the holes in the board and solder-
ing directly to the leads. Vector
also makes sockets, but they are
not cheap: a solderlegs DIP aocket
for 1l4-pin ICe costs $4 for 1-19,

DISPLAYS

Alco Electronic Products has aome
interesting displayes:

Incandescent readout indlcatore,
using a stacked set of plastic
edge-11t plates with a dot-pattern
number engraved on each; about $8
each, for 6, 14 or 24 volts.

Seven-segment incandescent readouts
cost $6.45 each; a '"matrix-driver
module" costs another $25, plus $1
for a connector,

Yeven-segment neon readouts cost
85 each; a "decode-display module'
i1s $30, plus $1 for a connector.

BOOKS AND MAGAZINE ARTICLES

what To Do With Your Computer

Anyone wondering what to do with

his computer after finlshing 1t 1s
referred to "Problems for Computer
Solution," by Fred Gruenberger and
George Jaffray {(John Wiley & Sons,
1966, 401 pages, paperback $5.95),
probably the only book of 1ts kind.
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The book contains 92 problems,
ranging all the way from "The Game
of Dice” to "Economic Lot Size,"
and includes problems in primes,
gamesa, random numbers, puzzles,
geometry, and many others,

Even 1f your computer may never

be able to handle Dartmough Basie,
the paperback by the parents of
Basic, John G. Kemeny and Thomas

E. Kurtz, contains some interesting
sidelights in computer programmlng:
*Baslc Programming," John Wiley &
Sons, 1967, 121 pages, $4,.95.

After a thorough dlscussion of
Baslc, the authors present chap-
ters on number theory, slmulation
(dealing a bridge hand, bageball,
the knight's tour), games (NIM,
ticktacktoe), business problems
(compound interest, tax deprecia-
tion, decislon trees), statlstics,
vectors and matrices, calculus,
and special toplcs (teaching ma-
chines, codes and cyphers, and
music harmony).

Software

Control Engineering has an lnter-
esting reprint of a serles of 14
articles on programming (which ran
from Oct. 1967 to Dec, 1968) and
available for $3. Although mainly
avout programming for process con-
trol, there 1s a lot of meat here,
especially the article on 'How
Hardware Responds to Software"
(Dec. 1967), which 1s recommended
reading for those who are not too
famillar with the subj)ect.

Multiplexers and Loglc Circuitsg

"Multiplexers double as loglc cir-

cultae," by James Anderson of Falr-

child (Electronics, Oct. 27, 1969,

pp 100-105) 1s about using the

dual four-input 9309 and the eight-
input 9312 multiplexers in place

of interconnected gates,

The technique requires a good know-
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ledge of Boolean, truth tables and
Karnaugh maps, whlch are required
for translating a function into
multiplexer inputs, The author
says the multiplexer "is so versa-
tile that 1t takes on the aspect
of a universal loglc circuit,"

"The multiplexers are electroniec
switches that sequentially connect
input-data lines to & single out-
put, On the dual 4-input unit, the
two select lines are common to
both halves of the multiplexer, so
that 1t behaves like a two-pole,
four-position switch, On the 8-in-
put multiplexer, three select lines
control the eight input llnes, and

the device resembles a single-pole, -

eight-posltion switch.

Applied as a universal logic cir-
cult, the 4-input multiplexer can

handle as many as three varlables;
two are applied to the select ter-
minals, and the fourth variable or
1ts conplement goes to each of the
input llnes,

"Any of the possible functions of
three variables -- there are 206 --
can be generated with one-half of
the dual, 4-input multiplexer. And
any of the possible functions of
four varlables -- whlch amount to

a prodigious 65,536 -~ can be hand-
led by }ust one 8-input unit, "

As_an example, the function F =
X¥YZ + XYZ + XYZ 4 XYZ can be im-
plemented on half of a dual 4-input
unlt, whereas, 1f it were bullt
with discrete NAND gates, this
even-parity function would require
five 2-input and two 3-input gates.

MOS Memories

"MOS Memories Save Power" is the
title of an article by Dale Mrazek
of National Semlconductor in The
Electronic Engineer (July 1968,

pp 49-58). 1t 1s about the advan-
tages of MOS shift registers over
nagnetlic cores, for data storage
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in low-power digital asystems, and
includes schematice for data input
select circults and for the data
alighment eection (for aligning
the serial output of the parallel
reglsters),

Inexpensive Pulse Source

"Inexpensive pulse source has
'high-priced' features," in The
Electronic Enginecer for Oct. 1969
ip 78) describes a circult using
only two Fairchild TTpL 9601 one-
ghote, yet it hag adjustmente for
period/delay and for pulge width,
switches for output-pulse polari-
ty, for pre-trigger output-pulse
polarity and for internal or ex-
ternal trigger, a button for ein-
gle pulses, and inputs for gate
and for external trigger,

Reduce IC Package Count

"Cut binary-to-BCD conversion
costs,'" by Roland B, Anderson of
Bunker-Ramo, in Elegtronic Design
(Cct. 11, pp 104-110), tells how
to reduce your IC package count
with a nonsequential circult using

full adders and TTL gates, rather
than a static converter,

Application Memog

Slgnetics Corp. (811 East Arques
Ave,, Sunnyvale, Callf. 94086) re-
cently put out a small book of
several hundred pages, "Applica-
tlon Memos," which you may be able
to get on a letterheaqd,

The book covers & lot of ground,
The first section includes guide-
lines for selecting a digital IC
fanily (relative comparisons), and
a fine, 1llustrated glossary of
loglec terms,

The second section, on digital con-
slderations by family, is the lar-
gest sectlon, and includes appli-
cations 1n counters, shift regis- .
ters, adders, comparators and de-
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coders, Seotion 3 1s on decodlng
and steering; 4 on counters, shift
regilsters and memory ICs; 5, inter-
face and dlsplay elements; 6, lin-
ear conslderations; 7, timing cir-
cuite; and 7, parallel data hand-
1ling.

This book seems well worth obtain-
ing, which may not be so easy, as
is usually the case with such pub-
lications, except for those that
DEC glves out in such quantities,

Underetanding Core Memories

Two recent publications by Ferrox-
cube are about core memorles.
"Taking the Mystery Out of Memory"
1s a S5-page brochure that covers
the basie facts. Much of thls in-
formation is contained in "How to
Use Ferroxcube Diglital Magnetlc-
Core Memories," a 28-page booklet
(Bulletin No. 666) well worth
reading. After a brief review of
how memories work, it glves some
memory control techniques, and
then goes into applications: data
linke, instrumentation, small
business~data machineg, process
control and moenitoring, telemeiry
and digital communications, and
data orgzanizers,

A letterhead might be required to
get either of these, from Ferrox-
cube Corp., Systems Divislon,
Englewood, Colo., or from a local
office {Annapolis, Burbank, Cleve-
land, Denver, Minneapolls, North-
lake, Orlando, Phoenix, San Fran-
eisco, Union (NJ), Waltham, or
Toronto),

Logic Display

The "Wireless World Loglc Display
Aid" is described in a serles of

construction articles in the Bri-
tish magazine, Wireless World, by
agslstant editor B.S. Crank (May

1969, pp 196-202; June pp 255-264;
July pp 311-316; Aug. pp 372-377;
Sept. pp 419-422; Oct. pp 466-470;
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Nov. pp ?7). The logic display aid
produces, on & standard oscillo-
scope, the Venn diagram, Karnaugh
map or truth table of any gate or
logle circult that 1s connected

to the dlsplay ald., The dleplay

is a 16 X 16 dot matrix,.

Author Crank priced out the com-
ponents, and liste half a dozen
Eritish sources for the various
groups of parts, at low coset, The
ICs, for example, are by Ferranti,
and cost #33.15,0, or about $80,
Total parts cost, including cabi-
net, 1s X74,17,6, or about $180,

SEQUENTIAL CIRCUITS -- INQUIRY

Don Fronek writes: "I have just
finlshed some resgearch in the area
of sequentlal circults and wonder
if anyone in the ACS uses sequen-
tial programming. It's not a bad
way to go for these smaller mach-
ines. Glves & cheap method of call-
ing subroutines with only the ba-
slc commands (add, subtract, etec.).

I'm about ready toc tear down my
machine and re-do it in a parallel
fagshion {was series addition for
Process control),

Am interested in obtalning a cheap
printer -- any suggestions?!

Later, Don writes: "Have obtained
some core planes for the heart of
a small 17-bit-word memory. Would
like to know 1f anybody has a
simple read-write circuit (includ-
ing elementary circuits for tran-
slstor line drivers). I would like
very much to obtain this informa-
fion., These core planes are 16 X
16, and I'm planning on stacking
them 17 deep." Don Fronek, 520 E,
"BY Street, Moscow, Idaho 83843,

QUOTRON MAGNETIC TAPE UNITS
Blll Pfelffer sent some notes he
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The Amateur Computer Soclety 1is
open to all who are interested
in building and operating a dig-
1tal computer that can at least
perform automatic multipliocation
and division, or 1s of a compar-
able complexity.

For membership in the ACS, and
& subscriptlon of at least eight
lgsues of the Newsletter, send
$3 {or a check) to:

Stephen B. Gray

Amateur Computer Society

260 Noroton Ave,

Darien, Conn., 06820
The Newsletter will appear about
every two montha.

wrote up on the Quotron tape hand-
lers, which are avallable for
about $100 in California, Also, he
sayes, the modules and other parts
are avallable, If anyone is inter-
eated, write to Bill for a corpy

of his notes: William F, Pfelffer,
932 Via Del Monte, Paloa Verdes
Estates, Callf, 90274,

WHERE TO BUY IT

B&F Enterprises, P.0O. Box 44, Haw-
thorne, Mass, 01937, has a catalog
showing a memory core stack (12
lanes with 2048 cores each) for

90; PC loglic boards at 10 for
$3.50 with connectors; one-usec
delay line for $1,50; and a magne-
tic drum with 146 heads for $95,
1f you have 115 VAC 400-cycle.

IDEAS AND INQUIRIES FROM SHOSTAK

Bob Shostak has several ideas and
questlone: "Hodification of a Fop-
ular Electronicg circult makes a
stable, simple yet reliable clock
for any frequency up to arcund 3
Mc. Use one Motorola MC788F hex
inverter IC (about a dollar) and a
few conponents on a PC board, Four
gerles inverters square up the
osclllator output, Harmonle sup-
presslon may be required, depend-
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ing on your luck -- a tuned cir-
cult before the four sqQuaring in-
verters should do the trick,

Juu
10K
o 2,001 pfd
L

"Solution to the serlal-parallel,
Vvice-versa conversion problem with
TTY I/0: sortware! The computer
can walt around and pick off each
serial bit as 1t comes (it might
even do some calculation while
walting out the 22 msec between
TTY pulses). I doubt many members
have plang for interrupt systems,
1/0 buffers, etc.,.that would al-
low the CPU not to be tied up
during I/0 anyway.

'"What 1s a source of cheap taper-
Pin terminale to be crimped or
goldered to the end of plugwireg?

"Wwhat 18 a source of surplus neon
drivers or indicators driven from
ICs? What cheap transistor would
brave the 90 V DC?%

"Posalktle memory idea: a small
tape loop on a regular tape recor-
der used as a delay line. Read,
write heads nust be spaced very
closely for good access time; one
could probably get bit densities
of about 1000 bpi ueing Just audilo
tones. *

DON'S TRADING POST

Don Tarbell (11200 Hillwood Drive,
Huntasville, Ala. 35803) would like
to trade, for ltems of equal value:
2 8N7483N (4-bit adder, cost $13.43
each); 6 MC?778P (dual D FF, cost
$2.35 each); 2 MC784P (dual half
shift regleter, cost $2,.30 each).
Don needs: MC717P, MC789P, MC790P,
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LAMP
DRIVERS

THOSE ADDRESS LABELS

If there 1s a machine-printed ad-
dress label on the envelope thls
newsletter came in, the program
uged to print it was written in
Cobol, for an IBM 360/30,

The addresses are keypunched into
- cards, three cards per address,
with a maximum of six lines per
label, The program deck conslists
of 105 cards. The 360/30 puts all
the addresses on magnetlc tape,
then prints as many sets of labels
ag called for by a control card,

Another control card permits the
labels to be printed "“three up"
(three across), or two up, or one,

LAMP DRIVERS

Louls Frenzel, the new member who -

contributed the item on RC decou-
pling fllters to the previous 1ls-
sue, now comnents on lamp-driver
circults. He says:

"This 1s an area usually neglected
or taken for granted, as it is one
of the less interesting and rather
simple circuit requirements, I dld
dig into this area when I desligned
my computer, and found some inter-
esting things.

"First, with &l1 the sophisticated
indicator lamps available today,
you can literally spend & fortune
on simple off-on indicators. Most
of them look good, of course, but
st1ll do nothing more than go off
and on. There are several good,
cheap ways to make indicators that
wlll serve your purpose and still
look good. They are not as fancy
as some of the commercial units
availeable, but thelr low cost per-
nits you to use more of them,

"My initial thought was to use neons
because of thelr low cost and avail-
ability. Besides, I had a batch of
NE-2's on hand. But I quilckly found
that I needed some high-voltage
transistors to drive them. These I
didn't have, and since they are ex-
pensive, I dldn't get them. However,
I did find that high-voltage tran-
slatora weren't needed if care was
taken to llmit the collector voltage
on a low-voltage transistor to a
value within its ratings, I used
this circult:

Mhe voltage divider keeps the vol-
tage on the collector below the
breakdown level when the transistor
1s off, The transistor is a 2N2369,
whoge breakdown is 40 volts, Almost
any switching translstor can be
used. Just set the R;-Rp divider to
a value hlgh enough to prevent the
lamp from remaining on when the
transglstor 1s off, The lamp sus-
talning voltage 1s lower than its
ignition voltage, and when the
transistor is off, the potential
voltage across it 1s the supply
voltage less the divider voltage.

¥I mounted the 1amPs by pushing
them through a 3/8" grommet in a
panel. It's a snug fit, so no
further support is needed,

"While this works fine electrically,



1t does leave something to be de-
sired in appearance. Frankly, I
hate neons and the high voltage
they need. So I went to a gtandard
incandescent, The cheapest is the
0ld bayonet-base type., I used &
#49 (cheap), rated at 2 volts and
60 ma, I drive 1t with a 2N5134
Fairchlld npn (19¢) through a 47-
ohm dropping resistor. The supply
voltage 1s the exlsting 5-volt
regulated loglc supply. The driver
transiator base can be fed directly
from TTL or RTL gates or flip-flops,
" Inexpensive bayonet sockets can be
used to mount the lamps behind a
panel. No jewel or colored filter
ls needed. Juat drill a hole in

the panel a halr smaller than the
dlameter of the bulb. Then let the
bulb end poke through the hole
slightly. The effect obtained is
unusgual but pleasing in appearance,
and ever so cheap. Try it,.

+5V
47

#49

TTL

1K Fairchild

Z2Nb154

"I highly recommend a book titled,
*Digital Computer Design Fundamen-
tals,'! by Yaohan Chu, This 1s a
MeGraw-H11ll book, and it outlines
detalled design procedures and
even describeg a small hypothetl-
cal computer that could be easlly
modified or added to, and built by
an amateur.!

NEWS FROM A MEMBER
Richard Dickey of California says:

I have & nice full decimal one-
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digit adder/subtractor built and
tested, It takea Juast 69 NAND
gatea, I found that the inclusion
of direct subtraction takes so few
extra gates that the nulsance of
comnplementation is unnecessary, It
1s to go Into a serlal-by-digit,
parallel-by-bit arithmetic unit
based on the delay lines I got
thru the ACS Newsletter.

"The price of the adder/subtractor,
by the way, was €& boards of 12 NAND
circults per board, at 69¢ per
board, for $4.14 plus tax, plus a
few hours of design.

"I plan to start out using this, at
first, with the four-bit I/0 regis-
ter doubling as the MQ reglster, As
a calculator, each diglt of the
multiplier, as 1t enters from the
keyboard, can be counted down as
the multiplicand 1s accunulated,

On dlvision, as each dlgit of the
quotient 1s produced, 1t can oper-
ate the Flexowrliter, thue printing
the quotient as it 1s produced.

"Later I hope to get my drum mem-

ory working, and convert the kludge
into a computer,

"I could get more done on my little
computer 1f the blg ones would stop
breaking down. At the college we

may have established some sort of
record last week, with all six of
our G.P, computers down for one
reason or another (one 360, one
B205, three G-15's, and an Athena),!

MORE ON ECHO IV

Some new information about Jim
Sutherland's computer, ECHO IV,
appeared in the February 1l igsue

of Computer World.

ECHO IV has 17 machine-language
instructlons, 15-blt words and an
8K core memory, to which 1s being
added 2K words of read-only memory
to eliminate bootstrapping. Another
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expanslion will be two tape drives,
adding 1,5 million characters on
each drive,

Insgtead of punching up cards or
tape, ECHO IV goes directly from
keyboard to core, and then will
transfer the programs onto the mag
tape after debugging.

Control keyboards can be plugged
in at any of 16 receptacles scat-
tered around Jim's houge, using an

18-wire data trunk.

Jim plans to hook the TV plcture
tube to ECHO IV so the machine can
comnunicate with the famlly thru
an unused channel. On school
nights, the set will switch to
that channel at a certain time and
remind the chlldren to go to bed.

L I B B N B B BN B

Incidentally, by what may not be a
coincidence, there was & book pub-
lighed in 1965 by Little, Brown &
Company, "The Tin Men," by Michael
Frayn, a revorter for the London
Observer; in this comlc novel, a
small part is played by a computer
named ECHO IV,

HARDWARE
Semlconductor Memories?

The technical magazines and Jour-
nals are full of articles and news
items about semlconductor memorles.,
For instance, Motorola showed a
8192-bit random-acceas nmemnory at
the 1969 Fall Joint Computer Con-
ference 1n Las Vegas. A hybrid, 1t
contains both MOS and bipolar LSI
circults, The MOS eclrcuits provide
the high denslty and low power
dissipation for the storage arrays,
and the bipolar clrcults provigde
the high speed for driving, sen-
sing and decoding,

The memory access time 1s about
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120 ngec; the cycle time about 150
nsec¢, But how about cost? Motorola
expects a price of about 10¢ per
bit "when the memory goes into mass
produetion,' By 1972, the price may
be reduced to "about 5¢ a bit."
That would be about $800 now, and
$400 in a couple of years. Cheap
for an 8K memory, if you can walt,

Electronic Typewriter Actuator

Here's an idea that may be worth
borrowing from:

Colorado Instruments, Inc, (One
Park St., Broomfield, Colo, S0020)
has designed an actuator for use
with an IBM Selectric typewriter.
The ETA~14 is a long, slim box
contalning 14 solencids, and which
cllips on the Selectric to actuate
the 0 to 9 keys, plus tab, daeh,
return and equal signs. A separate
coupler provides the power and
drive clircuits,

Viatron has gone this one better:

they will offer (or intended to at
one time) a "solenoid robot" with

50 solenoids, for operating a Se-

lectric at 12 characters a second,
using an OCR font.

U-Shaped Cores

U~-ghaped cores are coming into use
for read-only menories, with the
sense wires gtrung through or
around the cores, depending on
whether a 1 or O is desired. How-
ever, these U-ghaped cores do not
seem to be available off-the-sghelf
yet; companles such as Indlana
General and Ferroxcube make them
only %to order,

Cheaper ICs by 1973%

Toshiba will bulld a $19-million
plant to produce 100 million in-~
tegrated clrcults annually by
1973, according to Business Week.

Mitsubishl will aleo make ICs; by
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1973 the two will be producing more
than 250 million ICs a year, which
is about 20% of U,S, production.

For years, U.S8. semiconductor manu-
facturers have been saying that
only strong Japanese competlition
could thwart thelr continuilng,
dramatic growth, If the tariffs
are not changed, Japanese ICg may
become as prevalent in the U,S8, as
Japanese transistor radlos. {Pre-
sumably, nearly all these ICs will
be for entertainment products at

" firet, but digital ICs may come
along a litgle later.)

Nixie Readout at $15 per Decade

The February 1970 Popular Electron-
ics (pp 33-47) has a long construc-
tion article, "Bulld Numeric Glow
Tube DCU" by Don Lancaster, based
on the Burroughs B5750 Nixie,

The counter operates from DC to 8
or 12 Mc, depending on whether RTL
or Signetlcs Utlloglc is used. The
article describes the 8-Mc RTL mo-
del (Motorola MC?00P series). Com-
plete informatlion on the Utilogle
version is avallable from a Texas
address.

As usual with Lancaster articles,
kitas are avallable, A complete kit
of all parts for a 245-diglt counter
costs $43.50; for 3% diglte, $39.50;
4% digits, $75.00, Etched and dril-
led PC boards are avallable &alone,
at $4, $5.75, and $7.50, That half-
digit 1s a neon lamp that indlcates
a one, permitting counts up to 199
with the 2% digits. At the 200th
count, an over-range neon indlcates
that the counter has gone beyond
1ts 1limit, A power-supply kit is
available at 56.50.

Expensive Breadboard

The breadboard mentioned in Vol,
II, No. 1 (page 6), now has & big
brother, Ellte 2, which hae three
power supplles lnstead of one; a
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waveform generator that outpute
sine, triangle and square waves,
and poslitive and negative pulses.
The cost 1s twice that of Elilte 1l:
$1300,

The “universal matrix" that 1s the
heart of both Elite nodels can bhe
bought from AP Inec,, 72 Corwin Dr.,
Painesville, Ohio 44077. The AP
breadboard conslsts of 8 grouplngs
of €4 terminals each, with 4 tle-
points per terminal, making 2048
tlepoints, plus two groups of 27
four-tiepolat terminals, for a
total of 2264 tiepoints. Any DIP
from 10 to 128 pins plugs in, also
8- and 10-pin T0-§ cans, and stan-
dard discrete components. Inter-
connection is by any plece of wire,
from size 10 to 30, Cost: $85 each,
Seems expenslve for flve acetal co-
polymer terminal :gtrips on a glass
epoxy base, even with a "gold-
plated copper ground plane! on the
back, and "spring-loaded beryllium
copper, gold-plated" tie-point con-

tacts. .

Lower-Cost Fairchild 7400 ICs

Durling the last week in January,
Fairchild Semiconductor started
offering 7400-series ICs at what
they say are the lowest prices in
the industry. And thelr ad com-
pares prices (the first column
gives the basic IC number):

. Falr-

T Signetics Motorola child

7400 1,26 1,20 1,10 .85
7404 1,58 - 1,36 1,07
7450 1,26 1,20 1.10 .85
7474 2,52 2,40 - 1.88
7472 1,77 1,69 1,580 1,31

These are the 0° to 70° C types, in
Quantities of 100; only several of
the 24 types are shown,

Falrchild is aiming at producing
2 million circults a month. There
are 17 gates, 6 flip-flops, &and a
BCD-to-decimal decoder/driver.

Fairchild also alms to produce at
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least two 7400 MS8I elements every
nonth,

Core Memory Drivers and Amplifiers

Texas Instruments published, last
October, two applications reporte
of interest. "The Operation and
Use of Serles 7520N Sense Ampli-
fiers," CA-101, has 25 pages of
not-too-technical information on
the 7520N, a 16-pin plastic DIP
fanily of three threshold-and-
strobe circults.

| The SN7520/21N sense amplifier hae

dual sense-lnput preamplifiers
wlth independent strobing of each
senge channel, The outputs of the
two sense channels are combined in
a8 common-output circult composed
of two cascaded TTL gates. It is
compatible with standard TTL,

The 8N7522/23N also has dual
gsense-input preamplifiers with
independent sirobing of each sense
channel, The outputs of the two
sense channels are conbined in a
double-inverting open-collector
output gate, It can te connected
with loglc gates with the wired-
OR capabllity, such as most DTL
gates and the SN7401 TTL gate,

The SN7524/25N 1s two separate
single-preamplifier sense ampli-
flers. Each sense-~-input channel
can be lndependently strobed. The
cutput circuit of each channel
features a sinple TTL gate with a
high fan-out capablility. This 1s
designed primarily for small menm-
ory appllcations where performance
and cost are important considera-
tions.

TI Bulletin CA-107, on the SN75-:
324 monolithic memory driver, ls a
5-page item adapted from the 1968
Spring Joint Computer Conference
proceedings. The SN75 324 was de-
slgned specifically to replace the
traditional discrete transistor-
transformer clrecuits. However, 1%
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can also be used as a lamp driver,
relay driver, or high-fan-out log-
ic gate. It consists of four fast,
high-current switches controlled
by seven logic inputs that are
compatible with 54/74 TTL and
other standard loglc systems,

TI Bulletin CA-122, "Monolithie
interfacing in computers," briefly
describes %in 10 pages) the 75 109
line-driver circuit, 76 107 line
recelver, 75 308 transistor array,
75 324 memory driver, and core
memory sense circults,

Printed Circults Without Photography

The "negative drafting system" of
Bishop Graphics, Inc. (7300 Rad-
ford Ave,, North Hollywood, Calif.
91605) permlits making printed-
wiring boards without photography.

The secret 1s FC-component patterns
on black matte acetate film, called
"B Neg," with which one can make up
the equivalent of a photographic
negative, This eliminates two steps:
naking a photo positive, and photo-
graphing 1t.

A FC board 1is made by spraying a
clean copper-clad laminate with
Zighop Resist, placing the B Neg
on the sprayed board and exposing
1t to ultraviolet, developing the
rattern, and etching it.

Eishop sells a complete kit, con-
taining 5" by 7" trays, thoto re-
slst, developer, stripper, etchant,
contact pressure frame, and three
4" by 6" boards, for $28.70. For
$36.80 you get an 8" by 10" kit,
All items are available separately.
B Neg artwork patterns (1:1 scale)
cost $7.55 a roll of 100 patterns,
and include DIP, flat-pack and
TO-can types.

Cheapest Commercial Computer?

For $1800, Unieom Inq sells the
CP-8A, with a 1,5-psec-cycle pro-
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The Amateur Computer Soclety is
open to all who are interested
in bullding and operating & dig-
ital computer that can at least
perform automatlc multiplication
and division, or 1s of a compar-
able complexity.

For membership in the ACS, and
a subseription of at least elght
1ssuea of the Newsletter, send
$3 (or a check) to:

Stephen B, Gray

Amateur Computer Soclety

260 Noroton Avenue

Darien, Conn, 06820
The Newsletter will appear about
levery two months.

cessgor, 512 bytes of read-only mem-
ory, 4 scratchpad registeras, and 40
byte-oriented instructions. Core 1s
extra. The D model, with a millilon

bytes of tape-cassette storage and

1K of core, 1s "under $5,000,"

Unicom is at 1275 Bloomfleld Ave,.,
Falrfield, Hew Jersey

BOOXS AND ARTICLES

Computers for Amateurs?

"Computers for the Amateur Con-
structor,' by R.H. Warring, was
published in England in 19686, and
ls avallable from Sportshelf, P.O,
Box 634, New Rochelle, N.Y, 10802
(L02 pages, $6.75).

Although the title is misleading,
the book 1s of scme interest,
mainly because it 1s about the
only one of its type. It tells how
to build a counter, adder/subtract-
or, decade scaler, NAND, AND, NOR,
OR, and lamp driver . These seem to
have been designed by Mullard, and
use transistors such as the OG71
and 0C78 (there are substitution
nanuals that give the American
equivalents).

However, the book tells nothing
about how to connect the basic
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modules together, except for a
couple of simple logic circults,

Semliconductor Memories

The November 1969 EEE contains an
interesting sectlon, on pages 52-
67. After a brief introduction and
a llat of 40 manufacturers, there
1s an article, "MOS Memories," by
Leonard of TI, malnly about content-
addressable memorles and read-only
menories. 'Bipolar Memorles," by
Snyder of Raytheon, mainly describes
the operation of a memory array,
and has almost & page on LSI memory
subgystens.

An Electronic Digital Siide Rule

A fascinating article with this
title, by Schmid and Busch of GE
Avionlc Controls, appeared in The
Electronic Engineer for July 1968
{pp 54-64). This hand-size calcu-
lator, welghing less than two
pounds, measurlng 5x7x1l4 inches,
contains 40 standard digital ICs,
8 rotary input switches, and four
Nixle tubes.

The EDSR ls based on integration,
and has three basic sections: a
pulse rate generator, output inte-
grator/timing circuit, and function
selector switch. The switch provides
the proper interconnections for add,
subtract, nultlply, divide, square,
square rdot, exponential, logarithm,
and sine-~cosine functions.

The EDSR has not gone into commer-
clal production, according to one
of the authors, but has been offer-
ed for licenaing to outside manu-~
facturers, If nobody picks up this
item, the authors may ve able to
release the detailed schematics,
However, it looks possible to fig-
ure out the construction of the
EDSR from the schematies in the
article.

Copyright 1970 by Stephen B. Gray
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THOSE UNDEFINED DEC COMPONENTS

As the ACS Newsletter of July 1969
noted (page 1), one of the big
problems in copying.a PDP-8/L is
that many of the components bear
DEC numbers only,

One of the DEC District Managers
very kindly provided some help.

For the translistors and diodes with
no commercial equivalent, a DEC
part number 1s given.

Transistors
DEC 2 (15—055693
DEC 1008 (15-02155
DEC 2904 2N2904 or 2N2905
DEC 3009B (15-03100)
DEC 3568 2N3568
DEC 3790 (15-03399)
DEC 6534B (15-034090-~1)
DEC 6534D (15-03409)
Diodes
~ D662 1N645
D664 1N3604,1N914,1N3606
De71 1N3653
D672 1N3653
MR2064 1N4001

No information was received on the
two delay lines (DEC 16-05530 and
500}, rectifier (11-05397) and
tranaformer (T2037).

A NEW MEMBER'S COMMENTS

OQur lateat member 1s Steve Wiebking
in Nebraska, with the USAF. Among

hls interesting comments are these:

"I have bought eo-called tested ICa
from Polypaks 1n the past, Their
linear devices seem to be generally
OK, but I have no confidenée in the
quality of thelr digital devices.
At any rate, tested surplus 1g usu-
ally only marginally cheaper than

brand-new devices, and 1s not really
worth it from the viewpoint of dif-
ference in quality.

"Polypaks also asks ridiculous
prices for their unsorted devices.
Mike Quinn and Electronic Compo-
nents Co. (also known as General
Sales Co.) are the only companies

I know of that sell unsorted ICs

in the 5¢ each range. I cannot deny
that getting these into usable con-
dition involves a lot of work, but
as one of your correspondents
pointed out, "insanity and wiring
ls what computer building 1s all
about . "

"So far I have built a tester for
serles 53 (TI) DIL, and also a
device which allows me to easily
identify unmarked ICs. At present,
I am working on a more general
teater, which will be able to
handle TTL as well as & number of
other 1lines of ICs,

"I also have a couple thousand
ICs in a narrow-gage TI DIF that
I would like to sell once I get
them tested. Frices would be 30¢
for a 5360, 60¢ for a 5302 (dual
FF), and I also have some series
74 in this package, as well asg
many other series 53 types.

"Gadgeteers Surplus sells a number
of panels of lights at about 10¢
per lamp assembly, These are gener-
ally low-current incandescent lamps;
the ones I have are 10 v, 20 ma,

"On the subject of making your own
PC boards, I presently use a tech-
nique given to me by Bill MacBeth
of Austin, I draw my layout on
graph paper, tape the paper %o the
PC board, and use a scratch awl to
center-tap the hole positions,
which I drill with a number 70
drill for ICs. Thie makes a fairly



tight fit on IC leads, but it makes
soldering easler, After drilling
the holes, I dip a draftsman's bow
ren in alrplane dope.and use this
to draw resist lines on the board.
I etch the boards by gripping the
board with pliers and stirring the
etch solution, using the board as
a paddle. Thils gives me a better
etch factor than merely laying the
board in the tray and rocking it.
The improvement 1s especlally great
with double-gided boards.

“The book, 'Circuit Design of Digi-
tal Computers,' by Hawkins (John
Wiley & Sons)}, contalns a discus-
slon of the transmission-line as-
pects of a core memory, and also
takes a practical approach to many
other aspects of discrete component
deslgn, As for the logical end of
computers, my introductlon to the.
subject was 'Understanding Digital
Computers' by Siegel (Wiley),

about 1961 or 1963,

"Falrchild has a nice application
note on using the uA7l11 as a sense
amplifier, However, things are get-
ting to the point where 711ls have
only a marginal price advantage
over straight sense-amplifier ICs,
In the latest Electronics, National
Semiconductor advertises dual sense
amps for $4.80 each in 100-up,

"In answer to question 4-2 (Feb.
1967, p 6), 'The Loglc of Computer
Arithmetic! by Ivan Flores (Pren-
tice-Hall 1963) contalns the moai
information on floating-point hard-
ware I have seen,

"You may already be aware that the
Selectric typewriter can be con-
verted for automatlc operation
uglng only about 10 low-power sole-
noids to operate the control rods
under the keyboard, These rods can
also provide coding of the keyboard
for input to a computer., There 1is

a ‘company whilch does this commer-
clally and has advertised in

Computerworld,
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"On breadboarding ICs: I haven't
tried this yet except 1n a single-
IC version, but I think I have a
good arrangement. Mount three IC
gockets slde-by-side, Solder the
leads of the two outside ones to
the adjacent leads of the center
socket. You now put your IC in

the center socket and plug #24 solid
tinned wire into the two contacts
that are connected to each pin of
the IC. This is & little cheaper
than commerclal breadboards, almost
as dense, and requires no special
plugs.

"A possibillity for an I/0 device
that no one seems to have mentioned
yet 1s a FAX transmltter/receiver
set changed to provide a digiltal
output instead of an analog one.
Through the use of software, the
transmitter could be used to input
ordinary typewritten material, or
carefully lettered handwriting, The
I/0 of graphs and curves would be
possible. I remember reading sev-
eral years ago of an Australian
unlversity that converted a stand-
ard FAX machine for use on their
computer, Aleso, the Vislcon company
18 now making a device of this type
for computer input,

"I have bought & great quantity of
surplus ICs for 5¢ each, from Mike
Quinn Electronics. In December I
spent $750 on 15000 IC& and expect
the following yleld of perfect de-
vices, based on small samples:
7400 - 1500; 7410 - 500; 7420/7440
- 1100; 7441 - 90; 7473 - 300;
7474 - 150; 7475 - 650; 7442 - 50;
and a handful of other types."

If you're interested in buying some
of those narrow-gage TI DIPs, write:
Stephen A, Wiebking, 5802 South 14,
Apt, 6, Omaha, Nebraska 68107,

Inexpensgive T/8 Terminal

Within a year, one of the electron- .
ics hobby magazines may publigh a

A|C}8| NEWSLETTER



construction artlcle on a time-
sharing terminal to cost less than
$200. It will use a CRT (for off-
line editing), & 2l-inch tape loop
wlith & cheap Japanese tape record-
er, and one of the new Flex Key
"integrated" keyboards.

A read-only memory will be usged
for ASCII converslion. Future op-
tiona may include a color adapter,
cassette storage, and & solenoid
matrlix for typewriter hard copy.

Two resdsons for the long lead time

are the metalworking problems, and

the fact that no two Japanese tape-
recorder heads {of the cheap vari-

ety) are alike.

Flex Key Integrated Keyboards

Those Flex Key keyboards got a lot
of attention at the March IEEE
show in New York, because they are
80 sinple, and the button travels
cnly about 0.02 inch,

In the thin version, the keyboard
1s only 1/8 inch thick; the exte-
rior 1s all plastic. It useas a
"proprietary structure of conduc-
tive elastomerlc membrane, deform-
ed under pressure through a thin
aperture film on a printed circuit
board, to accomplish effectively
bounceless switching." This seems
to mean that pushing the surface
will force a conductive plastic up
against a rigild PC board, after
which the plastic returns to its
original position,

The thick keyboard, with raised
numbers (0 to 9 and decimal point ),
1s % inch thick. Both measure 2%
by 9 inches. The thin model 1is .
$#9.95; thick, $12.95 each, fronm:
Flex Key Corp., 1277 Main S%,,
Waltham, Mase, 02154,

An Even Cheaper PDP-8

. Another version of the 'PDP-B is

slated to come out thils sunmer. The
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PDP-8E, a 12-bit computer slimmed
down to compete with the small 8-
bilt computers, will sell for about
$4000 in quantities, with 4K core
and no Teletype,

Arithmetic Unit in a 24~Fin DIP

In Harch, Texas Instruments intro-
duced the 8SN54/74181 arithmetiec
logle unit, claimed to be "equi-
valent to 75 TTL gates ... 1t is
the closest thing yet to a 4-bit
CPU in a package. '

The SN54/74181 performs 16 arith-
metlic binary manipulations on two
4-bit words, including add, sub-
tract, compare, decrement, direct
tranafer and shift right, It will
also perform all possible 16 logic
functions of two Boolean varilables,
including AND, NAND, exclusive-OR,
OR and NOCR,

Four of the SN54/74181 can ve hook-
ed up with a 3N54/74182 carry look-
ahead generator (also new) to add/
subtract two 16-bit words in 36
nsec, more or less,

The 8N74181 ie $16.50 in quantities
of 100-999; the &N74182, $3,63. The
1-24 price is about 50% more than
those prices.

IC Plughboards from Vector

New at Vector this year are the
3677 aeries DIP plugboards, which
provide universal mounting for DIPs,
flat packs, transistors and digcrete
components., The longest board in

the gseries (3677} will hold up to

24 of the l4-pin DIPs, and costs
$9.89 for 1-19, $8.90 for 20-99,

.There are 22 tabs per side at the

plug-in end. The 3677 1s 9.6" X
4,57 with two sides; 3677-1 has
only one side; 3677-2 1s-'a 6,5" X
4,5" version of the 3877,

The 3682 DIP plugboard holds up to

54 l4-pin DIPs, The size is the
same as the three boards in the
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3877 serles, but the layout 1is 41f-
ferent, and the prices are slightly
less,

Within the last year, Vector has
brought out two breadboard kits for
IC experimentera. The 29K, costing
$59.75, includes a 4,5" X 13.9"
perforated Vectorboard with side
and end rails, five l4-pin DIP
sockets, two 16-pin DIP sockets,
four 4-lead TO-5 sockets, two 1O~
lead TO-5 sockets, four flatpack
adapter plates, ten 1l2-hole mount-
ing pads, and contacts, wire, ter-
minals, lugs, bus strips, tools,

Another kit, for $17.95, comes in
two versions: 30X and 31X. The
main difference is that these two
kits contain no sockets. The 30X
has two 4.5" X 8,5" Vectorboards
with side and end ralls; the 31X -
has one 4,59 X 17" Vectorbocard
with raills.

These are not the only Vector DIP
plugboards; for full informatlon,
write to Vector Electronics, Inc,,
12460 Gladstone Ave., Sylmar,
Calif, 91342.

Cross-Reference Guide for TTL ICs

Nationel Semiconductor has put out
a handy one-page cross-reference
gulde to the series 74N TTL ICs,
iving the pin-~-for-pin replacements
%or nearest equivalents) for the
74N ICs made by National, TI, AEG
(Germany), Amperex, Fairchild, Fer-
ranti (England), ITT, Motorola,
Sescosem %France), Siemens (Ger-
many ), Signetics, Sprague, Sylvania,
and Transitron.

For a copy, write to National Seml-
conductor Corp., 2900 Semiconductor
Drive, Santa Clara, Callf, 95051.
They will also send a chart of
"helpful general ruleg-of-thumb re-
garding practical uses of standard
TTL. Series 54/74," plug a 1list of
their own TTL ICs; 16 gates, four
flip-flops, slx counters, etc,
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Heath and Digital Xits

One reason Heath hasn't gone into
the dlgital-loglc kit business 1s
due to thelr deslgners! inslstance
on uslng, for esthetlc reasons,
declmal readouts such as {ixles,
rather than a row of blnary lanmps,
This raiges the price to the point
beyond "customer acceptance, "

In talking with Heathkit men at the
March IEEE, it seema that Heath had
worked up a prototype kit several
years ago for a comblnation Eput
meter, frequency meter and interval
timer, which would have been the
TB-~-18 kit. The ~project was aban-
doned hecause the kit price would
have been too high, due to such
factors as Nixles belng specilfied,

Ineldentally, it would seem, at
firat glance, that Heath has lower-
ed the price of 1ts digital system
from $435 to $365, on looking at
the Spring 1970 catalog. However,
the $435 price, as noted in the
Auguet 1968 Newsletter (p 4) was
for the 801-A Anglog Digital De-
signer, with 13 plug-in cards. For
the $365, you get the 801C Computer
Logle Teaching System, This seems
to be just like the 801-A, but
minus four of 1ts cardse: one-shots,
relays, comparator, and orerational
amplifier, These four cards cost a
total of 3132 (1969 catalog). Yet
the 801C 1s only 370 cheaper....
That's qulte a bit of inflation

in only one year,

Computer Degigner's Conference

Called the "firet national canfer-
ence encompassing all areas of com-
puter design,” a Computer Designer's
Conference & Exhibition 1s scheduled
for Jan 19-21, 1971, at the Anaheim
Convention Center in Anaheim. Calif,
Although most of the papers to be
presented will be too far out for
amateur applications, there may be
one or two of l1lnterest. "Proceed-
ings wlll be published and will in-
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clude all papers.!

The conference 1s belng put on by
Indugtrial & Scientiflc Conference
Management, Inc,, 222 West Adams
St., Room 1098, Chicago, Ill., 60608,
from which address 1s available &
free exhibit entrance badge,"
along with conference details,

"Low Cost Qutput Device"

Unicom, Inc., which has offered

the lowest-cost computer so far
(#1800 -- but without core), offers
a "low cost output device for mini-
computers, ! which turns out to be
an QOlivettl Fraxls typewriter with
a solenoild box over the keyboard,
at $790. The PR-2000A types at 10
characters/second; for another
$300, an 8-bit custom code-convert-
er ls attached to the back,

The Haynes Cookbook

Jim Haynes, an ACS member in Cali-
fornia, recently became the editor
of & new department on the Computer
Group News (IEEE), called "The GCook-
book, " This new column "is an at-
tempt to be of service to the prac-
tltioner of computer design," and
will contain notes, suggestlons,
comments, "who-1is-doing-what-and-
where-to~write-for-more-informa-
tion," "questions, problems, gripes
and goofs," Jim i1s at the University
of California in Santa Cruz,

CURRENT ARTICLES

Binary-to-BCD Conversion

"Comparing Binary-to-BCD Conversion
Techniques" by MacDonald and Sklar
in the Dec. 1, 1969, EDN (pp 33-39)
discugses parallel techniques (1og-
ic matrices, summation of BCD com-
ponente, read-only memory), counter
techniques, Couleur's technique
(BIDEC, integers only), divide by
10 (binary integers only), and mul-
tiply by 10 (binary fractions only),
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Mlcroprogramming

An interesting semi-tutorial, "Sys-
tem Design of a Dynamle Hicroproc-
essor," by Cook and Flynn, was in
the March 1970 IEEE Trans. on Com-
puters (pp 213-2227,

Nearly all the microprogramming
done to date 1s of the gtatic type,
in whilch a machine instruction re-
pertolre 1s implemented by a fixed
program ln a read-only menory. A
dynamic microprocessor uses a read/
wrlte memory for mlcroinstructions),
and permits a computer to be re-
structured to represent any compu-
ter lnstruction vocahulary that
exists (or can be concelved of), by
slmply wrliting and loading 1ts
microprogram,

The article discusses a hypothetical
computer, describes 1ts baslc ope-
ration, and gives several coding .
examples. In logical-type operatlons,
the speed is about 10 times as fast
for directly microprogrammed logical
programs as for the machine-language
equivalent, because the actual oper-
ation called for by a logical machine
lnstruction i1s such a emell percent-
age of the overhead operations of
instruction-fetching, decoding, and
address generation., However, for
pPrograms involving arithmetic oper-
ations, the time savings is nuch
less (only 20% in the sample square-
root program), since the arithmetic
ingtruction's loop will dominate

the total execution time.

IC Flip-Flop Control Problem

If you've been applying (or removing)
the preset and clear signals simul-
taneously to an IC flip-flop, youlve
probably been having troubles. Ac-
cording to a Customer Engineering
Clinic item in the Jan, 1, 1970 EDN
(pp_ 74, 74), 1f the two eignalae are
applied together, both outputs of

& JK master-aslave flip-flop such as
TI's ‘SN7495 will go hi§h; sirnulta-
neous removal of both "will permit
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The Amateur Computer Soclety 1s
open to all who are interested
in building and operating a dig-
ital computer that can at leasgt
perform automatic multiplication
and diviaion, or is of a compar-
able complexity.

For membership in the ACS, and
a subscription of at least eight
1ssues of the Newsletter, send
$3 (or a check) to:

Stephen B. Gray

Amateur Computer Socliety

260 Noroton Ave,

Darien, Conn, 06820
The Newsletter wlll appear about
every two months.

random pattems to set up,"

Trouble also arises when applying
preset or clear signeals while
clock pulses are belng recelved, .
even though IC makers may say
"preset and clear are independent
of the state-of-the-clock, "

The solutlion is to avold slmulta-
neously epplylng or removing op-
posing control functions, Also,

phase-lock all inputs, to prevent

nonsynchronized inputs from drift-

ing in thelr phase relationship,

Poor Packapging of LSI Chips

L8I packages are being delivered
with missing leads, broken or
warped ceramic, loose caps, and
bent pina, according to a March
30 article in Electronics, "The
broken promise of LSI: packaging!
(pp 123-125).

According to the article, "the

problems of packaging LSI devices
seem to be
market." "Rellability, assembly

Yield, and delivery problems pla%ue

users of large ceramlc packages.

"yith chip makers throwing away two
packages for every three delliverles,

and using 2.5 packages for every

delivered LSI device, price becomes

an important Xrssue,"
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growing faster than the

Character Generator

A character generator using MOS

read-only memorles and shift reg-
lgters 1s described in "There's a
better way to design a character
generator," by Carter and Mrazek
of National Semiconductor, in the
April 1970 Electronicg (pp 107-

112), The memorles shape the char-
acters for CRT readout; the regls-

ters handle refreghment,

A palr of ROM chips, either MM 5240
or MM 5241 (available in June, and
designed for generating CRT display

characters) generate the raster
gcan and vertlical scan, A 5-by-7
dot matrix is used, The article

shows a logic dlagram for generat-

ing multiple-character lines,

Computer Mugic

Not reecent, but interesting, 1ls a
letter from Himelhoch of Martin

Marietta in the Jan. 1969 Data Pro-

gcessing Magazine (p 14):

* .. I have taken orchestration on

a computer wlth no converter or

other type of an adapter., This was
accomplished by capacitor-coupling

the output of some controllable
flip-flop such as "gense light
switch" direct to an audio ampli-
fler or home-entertainment tape
recorder,

€Phe flip-flop was turned off and
on under program control, Pulse

width 1s produced by the length of
time the FF 1s on, and frequenecy by
the number of timea per second the

pulse 1s turned on and off, The
pulse width controls the quality

of the audlo, producing a range of

quallity from that of clarinet to
orga,..s

"Audible nusic can be produce di-

rectly from a chain printer such as

an IBM 1403. I've heard "Jingle
Bells" on a 1403 under progran
control of a 1401 computer."
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president Lowell Wilkes (Cambridge
Thermionic Corp., 445 Concord Ave,,
Cambridge, Mass, 02138), and men-
tion the ACSH,

Cambion's usual policy 1is to "with-
hold the sale of any products which
fail to meet our quality standards,!
bul they would "conelder making an
exception in the case of any sock-
ets which might be avallable, so
long as we can clearly distinguish
such sockets from our first-quality
gsockets,

DIP IC Connectors

A new line of low-cost IC connec-
tors by Molex has no insulator,
Just terminals that are inserted
indivlidually into a PC board, and
into which you plug the IC,

The terminals are supplied loose
or in chain form,
for inserting into
0,10" holes. Cost
is 84,84 per thou-
sand for 50,000
and up; for any-
thing less than
that, $6,06/M.
Minimum billing
charge is $25.
At $6,06/1, the cost of terminals
for & 14-pin DIP is 8.5¢, about as
cheap as you can get for plug-in
terminals, For information and/or
sadpless Molex Products Co,, 5224
Katrine Ave,, Downers Grove, Ill.,
60515,

Initation PDP-8/L

The DCC-112, recently introduced by
Digital Computer Controls (23 Just
Road, Fairfield, W.J., 07006), is
plug, program and mechanically in-
terchangeable with the FDP-8 fam-
ily, and looks like -an 8/L or 8/I.
Sales are limlted to OEM's, and
the only software currently avail-
able 1s dlagnostics. Bullt with TI
7400N TTL ICs, it 1s all on five
13 x 16 PC boards; two for the CPU
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logic and standard-feature loglc,
two for the.baslc 4K word core
memory, and one for the memory ex-
tension control, Each additional 4K
words of core adds one board, A
dlagnostic program determines
which board is malfunctioning and
should be replaced. The ICs, how=-
ever, are goldered in, not plugged
in, for economic reasons.

The DCC-112 has a 1,2-psec cycle
(the 8/1 has 1.5 and the 8/L, 1,6
usec). Basic price is $5900, sald
to be lower due to: large volumes
of the few types of PC boards; the
number of connector points is re-
duced; and back-panel wiring is
simplified,

Computer on a Chip

RCA has bullt a computer for HASA
on a chip 1/7" gquare, according

to the Wall Street Journal (June
22). "The tiny chip, which may
acconmpany astronauts to lars sone-
day, can verform all the arithmetic
functions of a medlum-size, medlum-
speed computer.”

Logic Indicators

Now that half a dozen logic probes
are on the market, along come a
couple of in-circuit loglc indica-
tors, which clamp onto the DIP and
dispiay the states of all logle
rins, sinultaneouely, One or the
other could probably be copled
cheaply for amateur use.

Hewlett-Packard's Logic Clip 105284,
which cogts $95 each -and weighs only
1,5 ounces, c¢clips over the IC like

a large clothespin, The state of
each rin ig shown by individual LEDs,
of which there are 16,

Caltron has a different aporoach
that is more complex and more ex-
penelve. The Circuit-Vu 100 has the
same type of spring-loaded clothes-
pin c¢lip, but i1t's connected by
cable to a small box which has lamps
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The Amateur Computer Society 1s
open to all who are interested
in building and operating a dig-
1tal computer that can at least
perform automatic multiplicatlion
and division, or 1s of a compar-
able complexity,

For membership in the ACS, and
a gubscription of at least eight
issues of the Newsletter, send
$3 (or a check) to:

Stephen B, Gray

Amateur Computer Soclety

260 Noroton Ave,

Darien, Conn, 06820
The Newsletter will appear about
every two months,

on the front panel. Overlays for
the specific IC types are held in
rlace over the lamps with small
magnets, Price: $229.

LATE WORD FROM WIESKING
A postcard from Steve YWliebking adds:

"More good news. Just got a call
from Intel, and the ACS ls defl-
nitely in the semiconductor menory
business. Llke the other companles,
they had no specific detalls %o
offer, but Intel sald that the
types of devices that they feel
would be most useful to us are the
"oosmetic" and "hermetic" dropouts.
The cosmetic dropoute have been
tested in the package and would
have a high yield. Intel, of course,
is pretty exeluslvely in the memory
and shift-register business, and
could be counted on fir a good sup-
ply of a variety of products; note
their recently announced 256-bit
bipolar 120-nsec scratchpad."

SAL'S COMPUTER — AND AN OFFER

S8al Zuccaro says hls computer now
haa about- 450 neon lightse, to be
driven with neon drivers he got at
10¢ each; two 36-bit 4K word stacke
have been bullt; the first language
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will be 7090 Fortran IV, for which
he already has an in-core cornipller
on punched paper tape. .
Sal says "I still have a lot of

PDP-8 information, prints, training
tapes, etc., on the IC version, for
anyone who wants them, Write 939

Breton Ave., 8imi, Callf, 93065

HIGHLY ACCURATE DIGITAL CLOCK

The Natlonal Bureau of Standards
has been experimenting with provid-
ing an extremely accurate time
standard via TV gets. The NBS trans-
mits a dlgital code in the vertlcal
retrace, or blanking interval, in
four cities: Denver (Ch, 7), Los
Angeles (11), Washington, 2,C, (5),
and Cheyenne, Wyo., (5). NBS uses an
atomic-standard clock, which 1s ac-
curate to one vart in a billlon, or
within one second in 300 years (ny
figures say 30 years).

The digital code signal is on thne
20th 1line, and can be picked off

the video amplifier (or detector or
syne separator) and with various '
digital technlques can be used %o
drive an IC clock, One of the hotby
magazines 1ls working on an article
on such & clock, for less than 350.

A clock based on the digital code
gignal alone would not be as accu-
rate as the original NBS standard,
due to propagation delays., There-
fore, the blanklng interval contalns
a second signal, for correcting thls
error; proper use of 1t requires
knowling, for one thing, the time
difference between the TV transmlt-
ter and the KB3 source.

Further information is contalned in
NBS publlcation TRG-6692W, a two-
pager called "New Role for TV:
Atomic Clock.!

Copyright 1970 by Stephen B, Gray
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type coded for either parity or
non-parity ASCII code,

COMPUTERS ON AUCTION

The first computer auction ever
held took place in New York last
July 30; 93 lots were dilsposed of
in 80 minutes by a fast-talking
auctioneer,

The firat item was a Univac Solld
State 80 system, with six Unlservo
tape units, read/punch, and print-
er; 1t went for §325, FOB NYC.. A
Univae I control panel, for display
rurposeg only, 80 pounds of lamps
and swltches, went at $110, Five
1dentical LGP-30 computers sold-at
$300 to $550 each (FOB Michigan),
mainly for the accompanying Flexo-
writers, An IBM 1401 CPU, 4K, went
at $1750; a second one, for $1500,
One 360/20 went at $52,500, another
for 29,000,

Two ninicomputers went high: a
Varian 6201 with ASR-33 and options,
original cost $21,800, went at
$7000; an Interdata 15-103 with 7
datasets, for $9000. There were no
bidders on an IBM 7072 that was
opened at $2000, nor for a 7094
that was started at 20,000, and
dropped to $15,000; a 7070 went

for $2250.

The biggest item was a Univac 1107,
with 7 tapedrives, card reader,
punch, printer, and communications
subsystem-— no bidders at $100,000
or at $50,000. One of the last
items was a Univac Solid State 90,
with 6 tapedrives, printer, punch
and reader, which went at $425; the
90-column card equipment to go with
it (3 keypunches, verifier, inter-
preter, collator and sorter) went
for $75; an optlecal scanning punch
for $75, and an alphabetlc tabula-
tor for another $75,

Before the auctlon, one publication
had described 1t as a good place
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for a hobbylst to plck up some use-
ful computer 1items; perhaps he could
"atart with a processor and add to
it later." There were several high~
school and college students at the
auction, but after a few half-
hearted blds on items that went too
high after a few rounds, they zave
up and just watched,

More than two-thirds of the $269,000
worth of used computer equipment was
bought tack by the people who had
conslgned it to the Parke-Bernet
gallery for sale, because the bid-
ding "failed to reach the upset
price," according to the nan who
bought back both 360/20 aystems, as
well as about 60% of his 28 con-
signments, for whlch he will have

to pay a 15% commission,

HARDWARE
PDP-8/E to Replace 8/I and 8/L

Digital Equipment Corp, announced
in July its first under-§5,000
member of the PDP-8 family, the
8/E, Cost is 34990 for 4K core and
no Teletype. Fully compatible with
the rest of the PDP-8 series, the
8/E will eventually replace both
the 8/1I and 8/L, which are the cur-
rent models.

Speeds are faster than previous
nodels: I/0 transfers are executed
in one usec (4,25 psec for 8/I or
8/L). One reason for the lower cost
1s the use of busing rather than
wire-wrapped backpanels; all ovtions
are pre-wired for later plug-in,

and loglc modules are bus~independent.

A byte-swapping command has been
added to the lnstruction set; 1t.
operates on the right and left
halves of the accunulator,

Fred Slas says that used 8/8 models
are having trouble finding buyers,
as they are slower and serial., DEC
gets several calls a day from 8/8
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owners wanting to trade for later
nodelg, but DEC doesn't.want to
stoek up on the 8/8, In contrast,
a used PDP-8 gells for at least
$7-8,000,

Another Look at Wire-Wrap Toolg

Gardner-Denver Wire-Wrap ftools "for
solderless wrapped connections" are
expenslive, The electric-powered
tools run about $180 or more, the
air-powered ones about $130, and
even the battery-run tool costs
$95. Wrapping bits and sleeves are
extra,

There are manually operated tools:
the squeeze type, for 22, 24 and
26-gage wire, is now $60, plus Dbit
and sleeve. The rod types run from
$18 to §$23, depending on zage, and
terminal-hole dlameter and depth.
Unwrapolng tools cost $75 (squeeze
type) or, for the rod type, $4-5.

It would be much cheaper to nake a
wrapping tool from a short plece
of tubing. Hight be easler to use
with an offset handle, something
like the old Victrola windup
handles, or an automoblle crank,

Has anybody had any experlence
with home-made Wire-Wreap tools?

Price War Cuts IC Prices

A price fight between Texas Instru-
ments and National Semiconductor
has driven the cost of some 7400
TTL gates by National from 63¢ (in
1000 quantities) down to 30¢, Moto-
rola and Fairchild hope to remaln
competetive. From the others, no
comment yet.

The 7400 gates have been sold below
cost for several months now; some
proj)ections see gates sold for less
than 20¢ in 1971,

Pasgte-Up PC Boards

"Instant clreuit boards" can be
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made with the "sub-elements" market-
ed by Circult-Stik, Inc,, 1518 WV,

132 8t., Gardena, Calif. 90249, iadegh
of very thin metal, and backed with
an adheslve that "withstands solder-
ing temperatures,” these IC pads
come in two basic groups: one pre-
drllled to match the ,001" grid of
pre-punched mounting boards; the
other.  is not pre-drilled and is not
"on grid," and 1s for maximum com-
pactness,

Fatterns avallable are for TO-5 and
TO-18 cans (3 and 4 leads), DIP
strips in various lengths (with and
without power and ground connec-
tions), individual DIP pad sets (24
and l4-lead), flat-packs, connec-
tors (15 and 22 pins), SCRa, T0-3
power transistors, distribution
strips, and discrete componentas,
Also in the catalog are pre- and
un-punched boards, jumpers, and
conductive and insulative tapes.
These pads are not cheap; a packege
of ten sets of 1l4-lead DIP pads
cogts $3, or 30¢ per IC. The strips,
which mount six ICs each, cost from
22¢ to 30¢ per IC, Minimum order:
ten dollars.

Cheaper GaAs Displays

. Monganto has been marketing seg-

mented and dot-matrix displays.
MAN 1 1s a 7-segment GglAs readocut;
MAN 2 15 a 5x7 LED matrix (plus a
36th LED for decimal point); and
MAN 3 1s a planar monolithic 7-
ﬁiﬁmint GaAs display, cheaper than
3

The news is that ionsanto will sell
the fallouts from MAN 1.on the hobby

- market, calling 1t something like H4,

IC-Socket Fallouts

Camblon has some "manufacturer's
seconds" of l4-pin sockets for DIF
ICs,with Yire-irap terminals, style
705-5897-01.-03~-16, at 25¢ each for
100 to 499, 20¢ each for 500-9599,
If interested, write to vice-
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LOW-CO8T ICS

Steve Wiebklng, who letter was
printed in the previous lssue, has
been negotlating with IC makers
for thelr rejlect-but-usable ICs;

"I have written to six IC manufac-
turers so far and have received
replles from Philco and Advanced
¥Mlero Devices. They both seem in-
terested in selling reject ICs to
ug (I would consolidate orders to
avold bothering them wlth small
orders), but I have no specific
detalls yet since this 1s not a
standard line of business with
most companles, In general, how-
ever, 1t should be possible to get
the devices for less than the 5
per 1IC I've been paylng Mike Quinn
for mine,

Tt 1s likely that some complex
devices may run a little higher;
Advanced Micro Devices makes only
M8I TTL and linears, and Philco
makes some 256-bit random-access
memories (RAMs), Philco nakes a
limited but growlng amount of
series 74 TTL, including a wide
variely of types, and some MSI,
They indicated that the majority
of thelr present ocutput consists
of series 830 DTL and RTL, but the
proportlon of TTL c¢ould be expected
to rise 1n the future, 8o far, 1t
looks llke we would be able to buy
only the serles we actually wanted,
Advanced Micro Devices makes a few
series 9300 TTL MSI (9300 shift
reglster, 9301 decoder, 9304 dual
adder, 9509 dual 4-inpit multi-
plexer, 9310 decade counter, 9312
8-input multiplexer, 5316 hexa-
declmal counter, and two devices
from the Signetlcs line) and a
slightly larger variety of Fair-
child and National geries linears.

I do not yet know if 1t willl be
possible to buy nixes containing
dlgitel ICs only, but I presume
that something of this variety
could be worked out.

"All devices are untested, of
course, and I presume some percent-
age of them wlll be unmarked — it
was about 75% for the National ICs
I bought from Mike Quinn., I am not
particularly interested in trying
to do sorting and testing for
others, since my previous experi-
ence with this indicates that it
takes up more time than I have, to
do 1t for anyone but myself. It is
posslible that I might be able to

do sorting only (by this I mean
ldentifying the unmarked devices),
since I have this part of the oper-
ation semi-automated, but I would
prefer to simply resell the ICs at
cost and let everybody do their

own sorting and testlng.

"Waturally, I would publish in the
Newsletter everything I have learn-
ed ahout sorting and testing from
my past experience with many thou-
sand ICa, The work required to sort
and teet enough ICs for a small
computer should not keep a member
buegy for more than a few months of
average spare time (not working
contlnuously!!), and this is not
really too much, considering how
much time most members will wind up
putting in on a discrete-parts ma-
chine, In addition, the ICs for a
small computer should not cost much
more than $100 in a deal like this,
and thies willl represent a savings
of well over $1000 even for the
most modest machines a little
larger than a PDP-8/L (compared to
new IC cost), Further, the result-
ing benefits in the areas of de-
creased size, power, and design work



from using ICs should be plain
enough, especlally 1f compared to
dlscrete parts, which the majority
of menmbers seem to be using. Con-
sider, in particular, the advan-
tages of semliconductor RAMs over
ugsing o0ld core frames, if we are
able to get the former,

*Of the four remaining companies
that have not yet answered me —
Intel, Sprague, Advanced Memory
Systems, and Computer Mlcrotech-
nology — all but Sprague make
large RAMa,

"In case anyone is worried about
the reliablility of ICs obtained in
this manner, I used over 50 such
rejects in a sorting ald I bulilt
last year, and I would estimate
that 1t has been 1n operation 300
hours without any signs of failure.
This, of course, 1is not very long
for determining a useful rellabil-
ity figure, but it 1s certainly a
step in the right directlon.

"Phileo has mentioned the possi-
bility of selling us "mechanical
rejects," which are devices re-
Jected simply because the sections
of the case are misallgned, or the
lead spacing 1s a little off, etc,
These have been tested electrlcally
and would therefore contaln more
than the usual number of electri-
cally perfect devices, My past ex-
perience indicates that the yleld
of good devices from rejects is
generally 30-60%, but Advanced
Micro Devices feelsa thelr should
be somewhat better, since they test
all their devices to military stan-
dards.

"For the time being, I would like
to hear from all members who think
they might be interested in pur-
chasing any of the types of ICs
mentioned above, I am not asking
anyone to commit himeelf, but I
would like to he able to estimate
the total amount of ICs that we
.would eventually want to purchase
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from the various manufacturers, I
would expect that nearly everyone
would be interested 1n RAMs, so
please write soon and glve me some
estimate of how much you want of
what. Remenmber that the distribution
of types will be somewhat randonm,
but we wlll most likely be able to
control the serles we are buying,
I wlll send more information as it
becomes available."

Steve's new address is: Stephen A,
Weibking, Apt. 118, 251 ¥W. Dayton-

Yellow Springs Rd,, Fairborn, Ohio
45324,

Steve also notes that anyone work-
ing on a delay-line machine would
do well to consider the 1024-bit
S5-Mc shift registers Intel now
gsells for $38.50 (1-24), $31 (25-
9g9), $24,10 (100-999).

I8 THERE AN AUTHOR IN THE HOUSE?

Fred Sias sent the first chapter,

on general design principlea, of &
book he started on amateur computer
congtruction. But now that he's '
finished his PhD work, and been
promoted to Assistant Professor, he
feels any writing he does now should

be 1n his field, which is in applying

computers to biophysies. (I think}, -

If any qualified ACS member would
llke to carry on with what Fred has
started, please write to Dr. Fred
R. Sias, Jr,, School of Medicine,
Dept. of Physlology and Bilophysics,
University of Mississippil Medical
Center, 2500 N, State St,, Jackson,
Miss. 39216.

Fred 1s looking for an 8-level
paper-tape punch operating at at
least 50 c¢ps, in working condition
and reasonably priced, Cr he will
trade a new-conditlon 350-cps
Photoelecirliec paper-tape reader

(CDC model 350) for the right punch.
He would algo like to locate a
repairable ASR-33 or KSR-33 Tele-~
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*HARDWARE

Low-Cost ICs Again

Steve Wiebking, who has been négo-
tiating with IC makers for thelr
usable fallouts, wriltes:

"Intel is.the only firm to give us
a firm offer so far. Their offer
is to sell us cosmetic rejects at
half price. Taking half of thelr
current price llst, this comes to:

1101 - 256x1 RAM, 1.5 pseC........
11011~ same, 1 usec

way of driving core stacks, which
is described in "Submicrosecond
Core Memories Using Multiple Coin-
cldence,” in the June 1960 issue
of IRE Transactions of Electronic
Computers, pp 192-198, Using stan-
dard 4-wire planes with the system
described here glves a 2-psec cycle
for 80-mil cores, and a l-usec
c¢ycle for 50-mll cores. The low-
coat driver system used with the

1-24 25-99 100-999
..$20.00 $16.25 §12.80
24,00 12,50 15,38

1103 - 1024x1 dynamic RAM, 600 nsec¢ 30,00 24,38 19.20

3101 - 16x4 RAM, 60 nsec

20,00 16,25 12,80

"1402 - 256x4 dynamic shift reg, S5Me 20.00 14.00 9,00
1403 - 512x2 " t " . 15,00 10,00 6.00
14C4 - 1024x1 " " " "

"Any of Intel's other devices are
also available on the same half-
price deal. The only thing here
that interests me is the 1404 (or
1403), and I'm thinking about
placing an order for some of these
Af nothing else turns up by next
~spring. If anybody else 1is inter-
ested in the registers, I'll be .
trying to bulld up an order of 100,
(Write Steve at Apt. 119, 251 West
Dayton-Yellow Springs Rd., Fair-
born, Ohlo 45324.)

"I wrote a reminder to Advanced
Micro Devices about the middle of
October, and still have no useful
. information from them. Sprague and
Philco have algo both sald they
are interested, but have not yet
made any kind of offer,

"Core Drivers: As long as semicon-
ductor memories are not turning
cut to be as easlly obtalned as I
had imagined, perhaps some of the
members would llke to consider a
“faster, cheaper and lower-powered

15,00 10,00 6.00

80-mll system bullt by the author
1s described in "A New Core Switch
for Magnetic Matrix Stores and
Other Purposes," on pp 176-191 of
the same issue,

"If any members would like a copy
.of these articles and cannot obtaln
them locally, I can make copies at
6¢ a page. Allow gomething for post-
age 1f you declde to take me up on

this,

Cagsette Decks: A asolenold-operated
casgette drive 1s available from
V-M Corp., P.O, Box 659, Benton
Harbor, Mich. Model 1602 is read/
wrlite 1ln one directlion only, and
costs $40-825, depending on quan-
tity. The 1622 can read or write

in either direction, and costs
$76-38. Rewind time is 75 sec for
325 ft. The ad, which appeared in
Computerworld (Sept. 16, 1970, p
35), was not explicit, but apparen-
tly this 1s the mechanical portion
only, with a half-track head and no



read/write electronics. It was men-
tioned that multl-track heads can
be ordered as an optlon,

"Have juat purchased a model 5§33
IBM card-reader/punch from a local
surplus dealer for $200, Main rea-
son it's so cheap (I guess) 1s
that thls is the reader for the
IBM 650 and isn't any good with
anything else. If anybody wants
the IBM 650, the dealer stlill has
the rest of 1t. I didn't ask what
the price was, since 1t is about
3x7x12 ft., and 1t would not blend
in too well with the furniture. 1
hope to rebuild the reader into a
somewhat smaller cabinet, so this.
wlll divert me from my other pro-
jects for some time."

Earlier, Steve wrote: "I figure I
can get my core stacks operating
at around a 2-usec cycle time for
.06-.1¢/b1t ($360-$600 for 6x109
bits). "

Low-Cost TTL, DTL, and Surplug

Norman Sanders sent word about low-
priced TTL, and shift-reglster and .
ferrite-core surplus,

The TTL (and DTL) is sold by Gerber
Electronics, 852 Providence High-
way, U.8. Rte. 1, Dedham, Mass,
02026, Their price sheet shows 7400
TTL and 930 DTL ICs; the 7402 quad
2-input NCR at 60¢ each, 7472
master-sglave J-K flip-flop at $1.11
each; 949 quad gate at 70¢, 9083
dual clocked J-K FF at $1.30, ete,
Minimum order, 25 assorted elrcuits.

Norman says: "These are the lowest
prices I've seen for new material,
What I've gotten was Sylvania, and
all have worked well on insertilon,

"The surplus is from my intruder
alarm, a plece of new equlpment
developed in the course of my work,
This 1s for manufacture and sale
by the security people. I over-
bought for my englneering work,
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The shift reglsters are the Nation-
al MM5016 512 or 500-bit dynamic
shift reglsters. In general, beware
of dynamic reglsters, because they
require odd voltages, excessive
clock drive, and won{t run slowly
enough, These are the best I've
found so far, I purchased in quan-
tity because the single-unit facto-
ry price of $15 was too much, I'll
sell my surplus at §10 each, the
25-up factory price, The factory
driver is far too expensive, so I
suggest discrete components for that,

"The ferrite cores are General
Ceramics CF123 in 0-5 material,
They are suitable for 100-watt di-
rect from the line to low-voltage
loads with ultrasonic switching.
The factory price is $5.70, and
I'11 let my surplus go at $5.00.
In the elarm, one is used to gene-
rate -12V, -21V, and -30V from the
+5V supply. Thus only the 45V sup-
ply needs to be taken from the
mains and regulated, since the con-
version introduces very little re-
gulatlion at its outputs. The total
load 1a one watt. A core with the
semiconductore, capacltors, resis-
tors, wire, and schematic and in-~
gtructicns for a one-watt supply
with input from & 5 to 12V source
and outputs up to three, each from
5 to 30 volts, can be had for $10
while the supply lasts,.

"A preliminary check shows that it
takes me about an hour to wire in
each IC of the DIF type. I'm won-
dering what the experience of
others ia, !

Write: Norman B. Saunders, 15 Ellis
Road, Weston, Mass, 02193,

No Catalog From Mike Quinn

Steve Wlebking mentioned (on page 1
of the May and August 1970 issues)
that he'd bought many unsorted ICs
from Mike Quinn Electronics. At
that time, Quinn intended to put
out a catalog. He has since decided
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not to, says the stock changes too
fagt, even for another ad in Elec-
tronics World (his last was back
in November 1969),

Mike no longer sells unsorted DIFs,
but he does have unsorted flat-

packs at $13 to $19 per 100, depen-

ding on whether they're RTL or TTL,
His DIPs are tested; a 7490 coats
$2.95, with 10% off for 10 (the 10
can be mixed), Mike supplies Poly-
pak with 70% of thelr material,
and also sells to a kit outfit in
Indiana called Environmental Pro-
ducts. He also has core memorles,
mainly: from IEM 1400 and Ramac,
alsc some Ampex and GE types.

If you're in the area, you may
want to drop in on Mike Quinn

Electronics, 727 Langley St.,

Oakland Airport, Calif, 94614,
(415) 569-1539,

One ACS member doesn't recommend
Quinn. He sent a money order after
seelng the magazine ad, never got
a reply, and when he applied for a
refund from the post office, found
Quinn had cashed hls money order
two weeks after 1t had been sent,

LéI For a Calculator

"Electronic Arrays (501 Ellis 8t,,

Mountalin View, Calif, 94040, (415)

964-4321) has developed the EAS100,

a set of six MOS8 LSI circults for

& 16-digit calculator with 8-digit

display capability. The six cir-
cuite are 24-pin DIP types, and
provide the complete electronic
portion of the calculator, except
for the disgplay.

The set 1ncludes a control array
which uses a 1920-bit ROM to gene-
rate the basic control sequences
that operate the calculator. The
other five arrays are for: input,
control loglec, register, arith-
metlc, and output,

In addition to the normal arith-
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metlc operations, the loglc per-
mits chalned operations, negative
sign and overflow indication, and
electronic interlock. Price for
1-10, $158.46 a set; for 11-49,
$144,06, Applications material is
avallable,

I1C Dropout

The first victim of the TTL price
war ls Sylvania, which will end
its IC operation in Woburn, Mass.,
by the end of 1970, thus ending

the SUHL line by the originator,

Immedliately after Sylvanla's an-
nouncement, other IC makers ran ads
for thelr SUHL lines; Philco-Ford,
Motorola, TI, Transitron, Raytheon;
all are hoping for a piece of Syl-
vania's $8-$10-million market in
this ultra-high-level logic family.

In late September, Falrchild cut
the prices of its 9300 line-up to
64%. Advanced Micro-Devices has

cut 1ts 9300 prices to the point
where gate functions in arrays are
down to 8¢, in quantity; these com-
pete wilth discrete TTL gates that
are priced at 18¢ in quantity.

Alterable Read-Only Core Memories

At least two companies have U-core
ROMs that can easlly be altered.

To change & word in the Mempac mem-
ory from Datapac Inc. (Santa Ana,
Callf,), clip a drive line at its
terminals, and weave a new drive
line through or around the cores ac-
cording to the new bit configura-
tion, Datapac provides a "simple
1ittle wire dispenser,!

Varian Data Machines uses a diffe-
rent approach for their VROM (var-
iable- ROM), a 20Kb memory that
costs about $500. The braid is in
a package that plugs onto the ROM
board, and 1is quickly changed for
another braid. Small changes can
be made {at ancther part of the
VROM) by removing or inserting

3 Vol. II - No. 8 -~ November 1970



I-bars into the plastic holders
around which the sense winding ls
wrapped. The entire configuration
could be altered by changing the
I-bars, but it's faster and easler
to snap in a new brald board.

Arithmetic Logic Unit.

Fairchild has an MSI 4-bit arith-
metic logic unit, the 9340, which
can perform in parallel the add

or subtract operations, or any of
gix loglc functions on two four-
bit binary words., The high-speed
IC TTL ALU incorporates full carry-
lookahead internally, and provides
elther a ripply carry output or
carry lookahead outputs. Further
information 1s provided in a data
sheet and in a l6-page brochure on
apprlication notes, which covers,
among others, interconnectlons for
8-bit, 12-bit, 18-bit and 28-blt
ALUs; single-address and three-
address arithmetic registers; 4x4
multiplication; and detection of
overflow, all one's, and all zero's,
Price for 1-24, $20,90; for 26-99, -
816,70 each,

Full Multipliier on a Chip

"Parallel multiplier gets boost
from IC iterative logilc," in the
Oct, 12 Electronics (pp 89-93),
discusses what ls clalmed to be the
only TTL IC full multiplier on the
market, the Falrchlld 89344,

The H-P "Logic Clip" Again

Hewlett-Packard's $95 Logic Clip,
described on page 5 of the August
1970 isgsue, turns out %o have quite
a bilt of clrcultry in 1ts two cus-
tomized ICs, The clip can be clamp-
ed to an IC any way you like, in-
cluding upside down and off to one
slde. The clip contalns 16 Declsion
Gate Networks of proprietary deslgn,
which determine if the input at
each pin is Vee, ground, or loglec
eignal (high or low), and automati-
cally connect the clip's Vge and
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ground connections to the proper
pins, according to & March 1 ar-
ticle in EDN (pp 74-75).

Clock and Control with TTL

This 1s the title of an article in
Electronic Desgign (May 10, 1970,
pp 82-88) on a digltal clock, by
Dennison of National Semiconductor.

For as little as $180, a clock that
will display time in the form 11:
43:56 with six Nixie tubes can be
bullt with 14 TTL ICs of the S8SN7400
type, plus 7 transigtors, 16 diodes
and a transformer. The clock uses
line frequency as the input. time
base, which is accurate enough for
most applications. If very preclase
timing signals are required, a
cryastal-controlled oscillator may
be substituted., For actuating an
external device at a specific time,
a comparator clrcult is described.

$70 Data Modem

"Desi%n pruning trims costs of data
modem" (Electronics, July 20, 1970,
pp 99-101) by Stifle and Johnson

of the University of Illinols, glves
the full schematlics for a 1200-bps
transmit-recelve modem with a total
parts cost of less than $70, about
25% of the cost of commercial modems,

The modem can be bullt on two 3x4g-
inch PC boards, and consiets of sgix
ICs in the 8N7400N serles, three op
amps, seven 2N2369 trangistors,
elght 1N9G5 diodes and alx 1N4154
diodes.

The low cost was achieved by using
dlgital techniques rather than ana-
log, eliminating all "unnecessary"
circults such as data-set-ready and
clear-to-send, direct interfacing
with TTL to eliminate voltage-level
shifting circuits, and use of only
one oscillator,

Digital Tape Sensor
Digital-tape sensor requires no

A[C[{8| NEWSLETTER



adjustments," in EZlectronic Design
(May 10, 1970, pp 112-114), descri-
bea a simple five-translstor detec-
tor for beginning-of-tape and end-
of-tape, using 1N2175 photodiodee
in a differential amplifier cir-
cult. The design operates "without
adjustment, over wide ranges of:
1llumination, detector sensitivity,
wrinkled tape, dull reflective
tabs, power-supply output, and
temperature,

PUBLICATIONS

Don's forget that if you don't have
one of the referenced magazines 1in
your company llbrary or handlily
avallable elgewhere, you can get
tearsheets from nearly all of them
by writing to their Readers Service
Department, at the address given in
the June 1967 issue of the ACS
Newsletter. All of thoee listed are
still belng published, except for
Electro-Technology, which dled this
last March, and Industrial Eleg-
tronics, dead as of January 1969,

New DEC Book

Digltal Equipment Corp. has recent-
ly published theilr second program-

ming handbook in the FDP-8 serles,

"Programming Languages," as a com-

panion to "Introduction to Program-
.ming," which appeared previously.

The new volume covers FOCAL, BASIC,
4K and 8K assemblers, FORTRAN, the
floating-point package, and math
routines. The firet copy 1s free;
additional coples are 32.

' Hypothetical Automatic Computer

CREI (Capitol Radlo Engineering
Institute) offers home-study "Major
Elective" courses in Computers
(#253) and Automatic Control Engin-
eering (#255); both contain a les-
son on the "Design of Hypothetical
Automatic Computer (HAC)," As the
forward phrases 1t: "In this as-
signment, we have called our pro-
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posed product a 'hypothetical' auto-
matic computer only because its per-
formance will not match ordinary
commerclal demands; but for educa-
tlonal purposes, HAC 1s 1deal -- and
1ta paper design can be converted
into real hardware, We know it can
be made regl because our advisors
and ‘authors at the U.S. National
Bureau of Standards who conceived
HAC for this study have produced

the hardware and have made it work.
You who study this design can &also
build HAC

HAC has 64 ten-bit words of mag-
netic-drum memory, eight instruc-
tlone, and & serial adder. The
drawing of the operator's control
panel shows 42 lamps, 16 push-
buttons, a 3-positlon switch, and
HALT and RUN buttons.

The loglc diagrams are very much
like those in NBS Technical Notes
68 and 168, as desoribed in the
Dec, 1966 ACS Newsletter.

There are various block and logie
dlagrams, including a complete

logic dlagram of the arithmetic
circultry. There are no specs for
any hardware; it would take a good
man to bulld HAC from these lessons,
particularly the memory-unit part.
Input/output is theoretically by
keyboard and printer; in the lesson,
the I/0 buffer pushbuttons and lamps
on the console are used to enter and
read out information.

Another lesson in both courses, on
"Digital Computer Components, "
seems to have also been written by
NBS men, After a description of
varlous components, there are 18
pages on operating the HAC. This
lesson notes that HAC wag never
bullt, but that "a much larger com-
puter has been simulated to operate
as HAC." A program to add five num-
bers (and check for overflow) is
shown; 1t takes 50 instructions.

Incidentally, neither course 1s
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The Amateur Computer Soclety 1s
open to all who are interested
in building and operating a dig-
ital computer that can at least
perform automatic multiplication
and division, or is of a compar-
able complexity.

For membership in the ACS, &
a subscription of at least eight
issues of the Newsletter, send
$3 (or a check) to:

Stephen B, Gray

Amateur Computer Soclety

280 Noroton Avenue

Darien, Conn. 06820
The Newsletter will appear about
every two months,

avallable geparately; the prerequl-
glte for either 1s one of four
“programs,” in electronics, or
electronics and mathematics.

MO8 IC Course

A glx-part course in MOS integrated
circuits appeared in The Electronic
Engineer between February and Octo-
ber of 1970,

Part 1 (Feb., pp 55-64): history
and background. Part 2 (Mar. 55~
73): MOS circuits (p-MOS, MNOS,
and 81 gates). Part 3 (Apr. 61-73):
application of MOS circuits (inter-
facing MOS and bipolar logle; MO8
arrays in a data terminal; MOS
shift registers in arithmetic ope-
rationg), Part 4 (May 51-57): com-
plementary MOS8 logle and appllca-
tiong. Part 5 (June 63-8l1): random-
access memories, static and dynam-
ic, performance and cost tradeoffs.
Part 5B (July 63-69): MOS RAMs,
performance and convenlence trade-
offs. Part 50 (Aug., 53-56): MOS8
associative memories, Fart 5D
(Sept. 49-54): memory costa, Part

6 (Oct. 41-46): testing MOS. The
Nov. 1issue (pp 83-86) contains &n
examination, "What's your MOS IQ?!
Fi11l 1t out, send it in with $1; .
if you pass, a certificate 1s gent,

Counter Survey
"A Survey of Counter Design Tech-
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niques," by Langdon of IBM Endi-
cott, appears in the October Com-
puter Deslgn (pp 85-93). The arti-
cle covers a number of binary and
non-binary trigger counters, shift-
ing counters, and three other coun-
ters, and includes block dlagrams
for 27 counters.

IC Digital Logic Famllies

A three-part article comparing the
major IC logic families opened in
the IEEE Spectrum with part one in
the Oct., 1970 1ssue (pp 46-58), on
"requirements and features of a
logle family: RTL, DTL, and HTL
devices." by Garrett of Motorola
Semiconductor, The advantages and
disadvantages of the three familles
are discussed, along with inpus,
transfer and output charactéristics,
plus a few baslc gate deslgna,

Part II is on TTL devices (Nov.
1970, pp 63-72); Part III is on
ECL and MOS devices,

Low-Cost Digital Record & Playback

"Low~cost stereo recorders can
adapt to digital data" (Electronics,
July 6, 1970, pp 90-93), by Newton
and Buczek of Fort Monmouth, in-
cludes block diagrams of the record
and playback circuits. Combining
data and clock on & single track
beats the problems of intertrack
phase-shift and head-gap spacing
that audlo machines have,

A tape speed of 15/16 ips was used
for maximum recording time,; the
higher apeeds of 1-7/8, 3-3/4 and
71 1lps were used for data compres-
silon when playing back data,

The military version cost $650 for
the electronlcs, using TTL and an
a-¢ power supply. A $750 Uher re-
corder was used; a less expensive
one with fewer speeds would cut
the cost quite a bhit.

Copyright 1970 by Stephen B, Gray
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HARDWARE trouble shifting information be-

Latest on Reject ICs

Steve Wiebking writes: "The possi-
bility of getting rejlect ICs dlrect
from the manufacturers seems to be
dying a qulet death, I jJjust read
that Philco has gone out of the IC
business, Jolning Sylvanla,

"At any rate, the Gerber ad below
makes 1t unlikely that anyone would
be interested in rejects, unless we
could get some MSI dirt cheap (very
unlikely).

"In Electronic Newa, Feb. 8, Gerber
Electronics advertiged these unit
prices for TTL: 7400 - 22¢ ... 7472
- 48¢ ... 7491 - $1.38 ... 9300 -
22.75, 9306 - $5.95 ... 9328 -
4,62, Linears: 709 - 53¢. And a
number of other types.

[In a previous Gerber price list,
Quoted on page 2 of the Nov., 1870
Newsletter, the 7472 was $1.11

"On that Gerber price list you
quoted from, there 1s an lnterest-
Ing item you missed. The 2N2222's
at $31 per hundred should make
pretty good core drivers, if you
can believe the specs in the Moto-
rola data book,

ITf T had suspected thet tested
prices would ever be as low as
this, I would never have bought the
15,000 ICs from Mike Quinn, I guees
the best advice would be: dcn't buy
any ICs until you absolutely need
them, "

Buying an 014 Computer

Bill Pfelffer writes: "Up until
about a month age I was building
my verslion of a PDP-8/3 and having

tween reglsters. The memory plan
hadn't been nailed down but I had
accumulated a lot of options to
choose between, Naturally, each
had disadvantages in terms of ad-
dltional effort needed, and risks
in regard to potential performance,

"For instance, I have 2000 26-bit
words of twistor: (from Bell system
military gear), 2 X 8-bit 1000
words of core with electronics and
power, five 10,000-~ugec delay lines
with electronics and power, several
other cores, some thin-film whisker
planes (NCR), tape, several hundred
bits of MOS, etc. I also have parts
of several computers, One of these
might be the major portion of an IC
breadboard job, ineluding core mem-
ory, all on four large boards. An-
other may be the major part of a
small aircraft computer using core
loglic; 1% has power, memory, etc.
No prints, though, and I gave up
trying to figure 1t ous,

About & month ago I bought an RP(C-
4000 at a graveyard-type disposal
sale. A company that had been in
the buslness of reconditioning LGP~
30's, G-15's and RP(C-4000's had de-
c¢lded to quit that end of the busi-
ness, and hence sold out, I got
most of the RPC remailns. Now I have
to make 1t operate and then learn
how to run 1it,

"As the reasult, I would be happy to
dispose of my collections of compu-~
ters, dlscrete-component cards in-
c¢ludlng core drivers, ete., inte-
grated circults identified and un-
ldentified, MSI, LSI, RTL, DTL,
TTL, switches, power supplies, a
display for an LGP-21, and a lot

of other stuff that gets forgotten
and rediscovered from time to time.

For someone who can come and get it,



I could part with an RPC-4000 main-
frame for, say, $25. (This computer
is still on maintenance contract
with Control Data,) No memory for
this one,

[B111 Preiffer 1s at 932 Via Del
Monte, Palos Verdes Estates, Call-
fornia 90274J

"The FPC is a very fasclnating ma-
chine. I have learned about adjust-
ing the heads on its magnetic drum,
adjusting the electric typewriter,
about free programs from the users'
soclety, ete. It seems like 1t
would be difficult to program with-
out the regular assembler, which I
have, and the compller tapes, which
I expect to get. The lnatructlons
have all sorts of masking, shlft-
ing, indexing varlables, repeat and
transfer modes, plus using hexa-
decimal 4-bit bytes or 6-bit sym-
bols, My work is really cut out for
me., What I learned about the FDP-8
doesn't seem to help much, I was
getting to like octal. Now I have
to get used to the idea that DFFOB-
FR4D7FO3F80* i1s equivalent to

27 12702 12702

26 12700 12700, "

In a later letter, Bill encloses &
table of data on small Computers
Produced Before 1964," listing the
word-length, number of lnstructions,
mode, memory type and size, number
of tubes or translstors, I/0, power
and welght, for 13 computers: CDC
@¢-15, 160A, LGP-30, LGP-21, RPC-
4000; Librascope L-2010; NCR 310;
Packard-Bell 250; Recomp III, 3DB8
910 and 920; TRW 230 and RW 300,
The letter says: '

IEnclosed are the results of an

analysis of computers made before
1964, The sources were Department
of Commerce publications descrilb-
ing about 300 computers, The cri-
teria for selection was a consgld-
eration for the practicality for
amateur usage., The maln factors

were welght, power, number of ac-~
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tive clrcult elements, input/output
device, memory and such., Some omls-
slons were made on the basls that
my information suggested that per-
haps only one machine had been
manufactured. This may be of lnte~
rest to some of the fellows who,
like me, may be thinking that the
purchase of an old computer may be
the shortest route to getting a.
machine working that has some usable
capabllitles, Quite a few of these
0ld machines are turning up on sur-
plus sales. Most of these are too
big to be useful to amateurs,

"The machine that 1s of particular
interest 1s the LGP-30, Look at the
number of active circuit elements,
only 113 vacuum tubes. The clock
rate is 120 KHz, The word length
will handle S decimal digits. Man-
uales are available from Control
Data. Also, there is quite a 1l1-
brary of programs available to
those who belong to the Users Socl
ety. The weak point of the machlne
1s the drum or the sensitivity to
pllot error. I understand that if
you run the machilne long enough to
warm up the drum and then shut it
down, you can't restart it until
everything cools back down to am-
bient room temperature. Otherwise,
the heads will scrape the magnetic
coating off the drum, There were
40 or 50 of these machlines offered
at $25 each without their drums. A
few drume could be had for $200
each. The main input/output device
is a Flexowriter, but there 1s also .
a separate punch and a faster optl-
cal paper tape reader. The reader
handles characters at about 280

per second.

"The G-15 is still available, or

at least waa before Christmas, and
is in the same price range. It 1s
a bit too heavy (1000 1b.) and the
power requirements (110V, 50A) pre-
gent some problems. If my ilnforma-
tion is eorrect, the unlt contalns
the tape equipment and uses a type-
writer 1nstead of a Flexowrilter.
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There are a lot of programs for the
G«15 from the same Users' Socletly
that 1s available to LGP users,

"The LGP-21 will catch one's atten-
tlon too, It is a solid-state ver-
sion of the LGF-30. It has the same
inastruction format, but is not &s
good as the LGP-30 from the stand-
point of speed. The clock frequency
is 80 KHz instead of 120 KHz. The
book "Computer Structures" by Bell
and Newell puts the LGP-21 perfor-
mance below the LGP-30 by a factor
of 3. The RPC-4000 design 1s appar-
ently the result of an effort to
recoup. It has twlce as niuch memory,
twice as many baslc¢ instructlons
with miero-variations that extend
the capability conalderably further,
A next-ingtruction address 1ls used
in the instruction word, the clock
rate 1s brought back up to 1256 KHz,
and options include a high-speed
paper tape reader controlled by the
computer to supplement the memory
with external routinea, The reader
handles a 1200-foot reel of paper
tape backwarde and forwards at 500
characters per second in an on-line
mode,

"The machine that really catches

my eye is the CDC 160A. The chances
are that we will never see 1t avail-
able at the right price for & non-
commercial application, Another
factor is the 1700 translastors., I
look at thls number as an indicatlon
of the problem I would have in keep-
ing it running or even getting it
going. You can see from my select-
ion list that this 1s where I topped
out, The SDS computers, I suspect,
are in the same category.'

Diode Matrices for Sale

John Green writes that he has some
new diode-matrix circuit boards,
MIL spec, for sale: seven 4x25 ar-
rays, $2.75 each postpaid; nine
10x24 arrays, $5 each ppd. They
measure 5,6" x 6", Details on re-
quest, Write John K. Green, Box
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1038, Boulder, Coloradoc 80302,

Minuteman I Computer. Club?

A member asks if anybody knows of
a club formed by those who have
bought surplus Minuteman I compu-
ters, He adds:

"Just bought an old Univac Synchro-
Tape typewriter (for $25), which I
understand, besides autoletter
typewriting, was used 1ln the early
days to feed computer programs to
the computer for medical purposes
as well as for alrport control pur-
poses. Does anybody have any ref-
erences and/or application data
for thia? It punches & 7-level tape
while typling. I'd like to know 1f
possible and how to convert this
type of equipment for general-
purpose data-processlng purposes,
as well as info on conversion to
recelve teletype from & shortwave
receiver, & line, ete., and to
posaibly use thls paper-tape equip-
ment for feeding standard computer-
timeshared equipment via telephone
lines,"

If you have any of the answers,
pleage write Johan Svanholm, 6018
Baltimore Blvd,, Riverdale, Mary-
land 20840,

A Simple Computer Kit

Many of the electronics hobby maga-
zines have recently been running an
ad for the Natlonal Radio Institute
on a new course in computer elec-
tronics. Part of the course includes
building a simple desk-top computer,
which measures 19" x 7" x 14", and
weighs 22 pounds.

The Model 832 NRI Digital Computer
containg 52 TTL ICs, 7400 type. The
specs include: 17 storage locations
for 8-bit words, expandable to 32
words; over 15 baslc instructions;
I/0 is switches and lights, A close
look at the photo in the ad shows
that the memory 1s made up of sllde
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switches,

The NRI course, in Computer Elec-
tronles, with 58 lessons, costs
$578 cash. The advanced course,
"For men with electronics exper-
lence ~- first 19 lessons omitted,"
costs $503 cash. Monthly-payment
plana are avallable,

The 832 was dealgned by lLouls E,
Frenzel, NRI Assistant Director of
Education, and Project Leader for
the Computer Electronics course;
he is also an ACS member. When
asked for details on the c¢lrcultry
of the 832, Lou sald he plans %to
write an artlcle on 1t for one of
the electronics magazines. The 832
kit is not avallable apart from
the course yet, but plana are
underway to seil it separately,
elther in kit or wired form.

DEC Unified Bus

"Unified bus maximizes minicomputer
flexibility" (Electronies, Dec. 21,
1970, pp 47-52), by Chertkow and
Cady of DEC, describes the inter-
connection system used in two com~
puters, The PDP-11 Unibus has 56
lines; the PDP-8/E Omnibus has 96
signal lines connected to each
module glot.

The article notes that solid-state
memorles "are not now avallable on
DEC computers, but will probably
be announced in the not too dls-
tant future.! :

How Cheap Can a Mini Get?

Coming this Fall is & $1700 compu-
ter {in quantitiee of 200), a Com-
puter Automation 8-bit model 208,
with 4K of core, but no power sup-
ply, conscle or chassis., The same
company will offer the 16-~-bit 216
on the same kind of stripped deal,
for $2400., A chassis-mounted 216
will cost $5600 for one.... And
what kind of modular processor
does DEC have up lts sleeve??
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Passlve DIP

Now that so many integrated circuits
are DIP types, a number of companies
have adopted the DIL package for
other components -- resistor net-
worke, relays, capacitors, ete.

Beckman's Helipot Division hag
standard resistor networks in DIP
form, such as digital pull-up net-
works ($1,46, 1-99), analog scaling
networks ($2,75, 1-99), and digital
line-terminator arrays ($1,25, 1-
99). Others making DIP resistor net-
works are Sprague, Mepco, XTS, IRC,
Dale, and Centralab, )

Daven has a "Dipswitoh," with up to
slx contact arms, for & maximum
6pset or sp6t%. The unit has a piggy-
back option, allowing any l4-pin
DIP to be plugged into- 1ts back;
contacts of the mounting DIP are
commoned to the Dipswitech terminals,
A aspecial coupling and rear-shaft
extenglon permit tandem operation
of another Dipswitch, Cost is §2

to $3 in 100-up quantities.

Corning Glass plans to put combi-
natlons of as many as 20 components
into 16-pin "Cordips."

8K Bits for $240 or $80 -

A planar array of thick-film ele-
ments, called the Flux Ring memory,
lg being marketed by Signal Galax-
les, Inc,, 6955 Hayvenhurst Ave.,
Van Nuys, California 91406,

The manufacturer says the Flux Ring
memory 1s about twice as fast as
plated-wire types, requires less
complex electronics and about hal?f
the drive current. They call it

the Flux Ring because "the magnetiec
flux from the film elements 1s pro-
vided with & low-reluctance path in

the form of a ring surrounding the
element, "

Two adjacent memo

elements per
bit provide & 100

redundancy, If
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power fails, the elements remaln
locked in thelr magnetized states
due to a proprietary technique
called "magnetic closure"; thus
the memory i1s non-volatile.

The 8Kb array costs $240, or $80
each in lots of 100, A 64Kb stack
costs $1415, or $393.20 in 100's.
The exorbitantly high prices of
the single "evaluation samples"
seem intended to keep out all but
OEM's, which 1s all that interests
Signal Galexies, Inc,

In-Circuit IC Tester

The Aug. 1970 Newsletter described
the Hewlett-Packard Logle Clip for
$95 (p 5), which clips over an IC
like a large clothespin and indi-
categ the state of each pin on in-
dividual LEDs.

A less compact, but simllar and
cheaper tester, the Digi-Viewer, 1is
desceribed in the March 1971 1ssue
of Popular Electronics (pp 41-46).
This 1s baged on the IC test c¢lip
made by AP Inc¢., from which 16
wires run to a box containing 16
lamps driven by Darlington-palr
amplifiers. A transparent overlay
of the particular circult arrange-
ment 1s slipped between the two
rows of lamps to show the IC logie.

A complete kit of parts (including
a "pagic set of the most-used clr-
cuit selides) is available at $19.85
plus postage and ingurance for 4
1b., from Southwest Technical Pro-
ducts, Box 16297, San Antonlo, Tex-
as 78216. The IC teat c¢lip 1is
available at $5,95,

Low~Cost Loglc & Minlcomputers

"The Effect of Low Cost Loglc on
Minicomputer Orgenization," by
House and Henzel of Honeywell (Com-
puter Design, Jan. 1971, pp 97-101)
has several facts of interest,

While the cost of minicomputer mem-
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ory decreased by a factor of 6 be-
tween 1965 and 1971 (from 3¢ a bit
to 0.5¢ a bit), the cost of loglec
dropped by & factor of 27 (from
$2.70 for a discrete-component DTL
gate, to 10¢ for a DIP TTL IC gate).

The factory cost factors for the
DEC PDP-8/E are 15% for logic, 47%
for memory, 15% for power supply,
and 23% for miscellaneous, The
PDP-8/E 1s constructed of MSI and
8981 TTL DIP packages mounted on
double-sided boards.

The factory cost factors for the
Honeywell H-112 are 24% for logic,
44% for memory, 10% for power sup-
ply, and 22% for miscellaneous. The
H-112 is made of 8SI DTL logic of
the 930 serlies, mounted on circuit
boards 2-3/4" square, The memory

is a 1,6-psec, 4-wire, 3D design.

Magnetlic Drums

Herbach and Rademan, Inc, (401 East
Erle Ave., Phila,, Pa. 19134) lists
two magnetic drums 1n thelr Winter
1971 catalog., One is a Ferrantl-
Packard 371-4A, 10-inch diameter,
12} inches high, 38 data tracks, 2
timing tracke, 180 pounds, $195,
Vertically mounted in aluminum
housing, protected by dust cover,

The Ferrantli 371-12A is also a 10-
inch drum, but 1s 31 inches high,
has 480 tracks (384 data, 3 timing,
58 gpares and spacers), over 3 mil-
lion bits (65X words, 48 bits plus
6 parity bits), 500 1b,, $395.

H&R alsc has an IBM core stack for
$24,50 (five planes, each with 14
rows of 16 cores) and a no-name
stack for $89.50 (7 planes, l5-usec
cycle).

Thia ls an expenslve company, even
more now than previously, many more
high-priced iteme than a few years
ago, (They also have a computer
tape transport, without read/write
heads or electronics or vacuum
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The Amateur Computer Soclety 1ls
open to all who are interested
in building and operating a dig-
1tal computer that can at least
perform automatic multiplication
and division, or is of a compar-
able complexity.

For meubership in the ACS, &
& subscription of at least eight
lssues of the Newsletter, send
$3 (or a check) to:

: S8tephen B, Gray

Amateur Computer Soclety

260 Noroton Avenue

Darien, Conn. 06820
The Newsletter will appear ebout
every two months.

pump, for $99,50,)

More Paste-Up PC Boards

The Aug. 1970 Newsletter described
(p 4) the Circult-8tik system of
thin-metal IC pads with adhesive
backing, for pasting up a PC board
on laminate or perf board.

Bishop Graphics (7300 Radford Ave.,
N. Hollywood, Calif., 91605) has
come up with & similar product,
Circult Zaps., Standard patterns are
for DIP mounting, with 8, 10, 14,
16, 24 or 36 leads; for TO cans
with 3 to 16 leads; for flat packs
with 10 to 36 leads; connector
strips, ete. Algo in the catalog
are terminal pins, zap guns for
etaking, Jumper cords, -and laminate
board. These pads aren't cheap
elther; a package of 12 sets of 1l4-
lead DIP pads costs $7.55, or 63¢
each, twlce the cogt of the Circuilt-
- 8t1k equivalent.

Component Insulators

Robison Electronice {8134 West Rose-
crans Ave,, Gardena, Calif. 90249)
makes tiny insulators for mounting
axial-lead components, for ilncreaa-
ing packaging density of DO-7 di-
odes and i-watt resistors, These
Verti-Mounts resemble the gunracks
found in some harracks, with the
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components racked up vertically,
One lead goes up over the top of
the mount and down the other side.
The Vertl-Mounts, for 1, 2, 3 or 4
components, cost 6 to 7¢ in 100's
and 3% to 5¢ in 1000's,

No-Solder IC Breadboard

The “universal matrix" that is the
basis for the Elite breadboards

(Feb, 1970 Newsletter, p 4) 1ls ex-
pensive: $85 each. EL Instruments
(61 First St,, Derby, Conn. 06418)
has now come up with a smaller and
cheaper matrix, the 8K-10 "univer-
sal component EL socket," for $18.

It consists of a 6,5" x 2,2" plas-
tic board with 64 rows, each with
two sets of five electrically-con-
nected terminals, so that DIP§ when
plugged in have a fanout of four at
each pin., Two rows of contacts along
both the long sides provide power
and ground connectlons. Ag many as
eight l4-pin DIPs can be mounted at
one tlme, slong with any components
with leads ,015 to ,032" thick. In-
terconnectlions are made with any
solid #22 to #26-gage wire,

Book on Computer Organization

Prof. Ivan Flores' latest book,
Computer Organization" (Prentice-
Hall, 1969, 371 pages, $12.95) is

.an excellent description of compu-

ter systems "in terms of functional
block organization and relates that
organizatlion to software components
in their operating systems. Cover-
age of the IBM 360 1s most exten-
slve; several other popular systens
are consldered in detail: RCA Spec-
tra 70, Honeywell 200, PDP-8, IBM
1401 and IBM 1130, among others.!

Copyright 1971 by Stephen B, Gray
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FRCM $5000 TO $690 IN TEN YEARS?

A recent Auerbach study on mini-
computers says the potential do-
mestlc market is well over half a
milllon, but competition will be
tough and prices will decline 18%
& year, Hmmm -- at that rate, a
$5000 minl would be down to $690
in ten years., A PDP-8/W?

A MEMBER'S PROGRESS REPORT
Sal Zuccaro wrilites from Célifornia:

"My computer is coming along fine.
The various tasks are as follows:

1. Build R&W circuitry for the
FR400 tape transports.

2, Finish assembly of memory ,
32K, 36 bits (still testing stacks),

d. Bulld 2 NDRO memories for
nicroprogramning,

4, Finish wiring up lights on
front panel (over 300),

9, Bulld R&W circuitry for drum.

6., Close the loop on the paper-
tape-reader/punch/flexowriter setup,

I've installed a CRT on the front
panel for direct readout.

"Also, I've taken over the master
bedroom for the installation and I
find it helps a lot. There 1is a
lock on the door to keep out little
fingers and all of my test equip-
ment is in two 6-foot racks on
wheels at the end of the workbench.
The scope 1s on a raised platform
over the bench,

"Thls weekend I'll shift one of the
tape transports into the room. I
wlll install R&W circults and marry
1t to a buffer memory. This way I
can flexowrite into the buffer in-
crementally and dump blocks onto

the tape. Also vice versa,

"Add to this the fact that every so
often I have to design and build
some speclal piece of test equip-
ment to take data on some of my
special circuits,!

SENSE AMPS & FOR-SALE
Steve Wlebking writes from Ohio:

Gerber Electronics sent me another
price list with a few additional

ICs on it. They now have 71l's for
70¢ each, On the back of the vrice
list was this information: The digl-
tal circuits are alriost all Sylvania
or Philco; the linears are Phllco,
ITT, and Silicon General. There are
no rejects or fallouts; &ll brand-
new circuits, guaranteed to meet

all specifications, No minimum --
you can buy one eircuit for 22¢

plus shipping....

"I went down to the local DEC office
a few months ago to see about buying
& gset of PDP-8 schematics. For some
reagon, the field engineer there de-
cided to give me Vol. II for the &/L
for free %this 1s the volume with
the schematics; Vol, I 1s descrip-
tive), Since then, I've decided that
the PDP-8 1s not really what I want,
So I will pass the schematics along
to the first person who sends 50¢

to cover postage,

"I've been experimenting with using
some of the small epoxy rectifiers
that many places sell for 5¢ as
selection dlodes for a core stack,

I haven't run all the tests I should
yet (translated: I haven't gotten
around to building a complete pair
of line drivers), but it looks like

‘they may be OK at least for slower

stacks in the 10-psec area, Also



hopeful is the uge of 2N5451's as
drivers; they are 15¢ each in the
1000's, They are listed as audilo
translstors, but are bllled as
having a fairly high cut-off fre-
quency, so they might work,

"Here 1s & schematic for using the
711's as sense amplifiers, The
Falrchlld data sheet from which I
am taking the application is a re-
print of an article by R.,J, Widlar
in EDN for Jan. & Feb, 1966, There
are two basic circulte; #2 has a
8lightly improved insensitivity to
common-mode nolse, No indication
1s given of what the threshold vol-
tage was supposed to be on these,
but they are probably set up for
30-mil or smaller cores, Threshold
voltage should be variable by
changing the biasing resistors,

#1. [Same as #2, but without the
_ palr of 12K resistors to
ground, and without the 20-
ohm resistors in the lines
from the sense inputs to the
plus inputs of the 71ll's,]

#2. Vaay
12KS < 12K
20
SENSE  El00| 20 |, 71| ourrur
INPU’.[\" 5 I 20 _ o
20 711
+
12K$$12K STROBE

The Vaajy 1s not specified,
but presumably 1ls also 12v,
as 1t was in #1,

"I have a XKepro Silk-Screen PC
Board Printer that has been sitting
around for a couple of years, It
cost $35 and can be seen in the
Allled catalog. It is all there,

Vol. II - No. 10 ~-= June 1971

untouched, except for a little of
the printing ink I trled to use
for resist. I will sell it for $10
plus postage. -- Stephen Wiebking,
Apt, 119, 251 W, Dayton-Yellow
Springs R4, , Fairborn, Ohio 45324."

USED COMPUTERS AND MINUTEMAN
Bill Pfeiffer writes_from Calif,:

"The Minuteman club mentioned in
the Newsletter must be the Minute-
man Users Society formed by Dr.
Charles H, Beck at Tulane Univer-
slty, New Orleans. I would 1like to
know where they are sellling the
computers, My understanding of the
Users Society is that 1t is for
the D-17 computer, which is part
of the Minuteman system. The 400-
cycle 3-phase power requirements
are an interesting problem that I
would like a solution for. The best
idea I have requires 6 SCR's and

3 transformers.

"I found the TRW engineers who
bought the LGP-30's, They obtained
70 in total, with 20 memory drums
and a similar shortage of Flexo-
writers. The G-15's are all gone,
Another group of engineers bought
them all,"

In a later letter, Bill writes:

"My RPC is working but I can't get
an assembly progran more than 2/3
loaded. This produces lots of mes-
sages telllng me my programg are
bad; NO, ILLEGAL ORDER, NO LOAD
CODE, etc., are the result, I sus-
pect some memory aberrations, but
the memory print routine won‘t load
elther. So I have been trying to
write a simpler routine of my own
in machine language. That i1s a drag,
It 1s amazing how many ways you can
make mlstakes with 32-bit instrue-
tions,

"Attached are some notes I put to- .
gether on the Minuteman computer:
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Minuteman Computers

Over 1,000 Minuteman D17B computers
are being made avallable to quall-
fying applicants as & result of
modernizing the Minuteman ICBM's.
These units were designed and pro-
duced by Autonetlcs, vintage 1962,
and are used in the mlssile as
part of the lnertial guldance sys-
tem. It 1s a small, versatlle,
multl-purpose, serlal computer,
designed to meet the highest stan-
dards of ruggedness and rellabllity,

dtructurally, the unit is doughnut-
shaped, with the computer occupylng
one half of the package and the
power supply fllling the other half,
The computer welghs 65 pounds and
is 20 inches high, 29 inches in
diameter. A 28v, éo-amp source
should meet the primary power re-
quirementa. Secondary voltages are
furnished by the power supply and
include various voltages beiween
+36 and -36 volts, as well as 28
volts, 3-phase, 400 Hz, It 1ls un-
clear as to whether power supplies
will come with the computera.

The computer components are located
on 75 plug-in circuit boards. There
are over 1500 transistors, largely
gllicon or mesa-germanium, and 6000
diodes. The memory is a small, light
digk system about 6 inches wide and
3 inches high. The digk turns at
6000 rpm and has a capacity of 2727
27-bit words of which only 24 bits
are used; three are spacer blte. The
disk also has & numper of circu-
lating registers and loops. The
clocking is at 345 kHz,

The number system 1s binary, fixed
point, 2's complement. The machine
operates serially and synchronous,
There are 39 instructions decoded,
an external direct interrupt, and
numerous I/0 lines which include
digital, discrete levels, analog,
and pulse. Three, four, or eight
bit-parallel I/0 lines can be
selected,
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In normal operation the D17 was
programmed via an umbllical cord
from a teat stand on the ground,
Typewriter, tape reader, printer,
and & control unit were, therefore,
geparate, The control unit has
switches, a keyboard, and a Nixle
display. The ground equlipment 1ls
not always avallable but has been
seen on surplus, An interface unit
and I/0 devices are thus usually
needed to put the D17 into use,'

WORD FROM DR, BECK ON MINUTEMAN

A telephone call to Dr. Beck brought
out this information:

The Minuteman computer is not avall-
able to individuals, The schedule of
availability priority is first to
the Defense Dept. (the Army uses
them for automated data acquisition
in laboratories); second, to DOD con-
tractors; third,to universitles with
DOD grants or contracts; fourth, to
clvil agencles of the Federal gov-
ernment; then, much further down the
list, the Dept. of Health, Educatlon
and Welfare, for colleges and uni-
versitles,

As of mid-April 1971, DHEW head a
walting list of 125 universlties
for the computers as they become
available at that level, (Some may
want more than one computer. )

The MCUG has 63 pald members,

Only 100 of the D17B models were
made. Then about 1000 of the D27
(Minuteman II}, and about 1000 of
the D37 (Minuteman III); this III
is st1l1l in production,

Only slx test stands were made; Dr,
Beck has one, This part of the
hookup, he says, could be the hard-
est for anybody who doesn't realize
how simple the interface actually
can be; the user's group will tell
him how. For a typewrlter, a Flexo-
writer or TTY can be used,
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The computer, if for use on & gov-
ernment contract, costs the reci-
plent only the shipping charges.

If at DHEW level, the recipient
pays about one percent of cost., The
cost is $234,000; one percent of
this i1s over $2000. However, some
states limit the maximum cost, for
a single 1tem made availlable thru
DHEW, to $600.

There 18 a very slim chance of
these computers becoming avallable
to individuals,

The D37 1s an integrated circuit
verslon, takes up 0.6 cublic feet,

DEC'S PDP-16

What had been rumored as a highly
modular computer, with any word
length desired, turns out to be a
custom-designed hard-wired no-
goftware semi-computer that DEC
hags declded to call the PDP-16,
even though some of the 16's will
be no more than logic systems that
perform a minimum of computing,

The PDP-16 1s designed by a PDP-10,
using "Chartware, which interprets
your problem and generates the
right logic design, hardware re-
quirementg, and system price.' Word
length is 8, 12 or 16 bits; these
can be taken in multiples to make,
for instance, a 32-blt system, The
price of typlcal PDP-15 systems
will be $800 to $3000.

Memory of the PDP-16 is up to 1K
of hard-wired read-only memory, 16
or 256 words of scratchpad memory,
Up to 150 program steps,

So the PDP-16 1s & minimum computer
cugtom-tallored to the application,
for some of which 1t will be no
more than a calculator,

The PDP-16 demonstrated at the IEEE
show in March (and described in the
4-page brochure) does only this: if
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the switch-~-input number 1s positive,
divide by elght and astore in loca-
tion Ll; 1f negative, divide by 8
and store in locaticn L2. Cost 1s
$800, 1f you order ten or more.

CALCULATOR CIRCUITS

The Nov. 1970 newsletter reported
a set of six LSI circuita by Elec-
tronic Arrays for a 16-digit cal-
culator with 8-digit display capa-
bility, $158.46 for one set,

Varadyne Systems (10060 Bubb R4,,
Cupertino, Calif, 95014) has now
come up with a $249 MCM-14 Micro-
Calculator, a 7" x 9" PC board
with 6 MOS/LSI arrays, 4 memory
registers, and "the entire logie
and controls functions required to
perform l4-digit displayable arith-
metlec funections." Standard keyboard
and display units are available as
options,

CIRCUIT ZAPS MAY GET ZAPPED

The Bishop "Circuit Zaps" mentioned
in the previous issue (p 6) won't

be around long if the suit by
Circult-8tik is successful. Cirecult-
3t1k clalms patent infringement and
theft of trade secrets.

Circult-8tik pads cost 30 to 50%
as much as the Circuit Zapg, are
plated to mil spec, the 1000 Series
is drilled to a 0,100" grid, and
the connector tapes can be over-
lapped without shorteircuiting,

MOSTLY BREAD, LITTLE MEAT IN BOOK

"Computer Techniclan's Handbook,"
by Brice Ward (Tab Books, 1971, 475
pages, $10.95), is almost entirely
about such basles as number systems
and Boolean algebra; 160 pages on
circults (CDC, TI, Signetics); and
200 pages on the hardware and soft-
ware of Computer Automation's PDC
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808 minicomputer, Most of this ma-
terial you can find in manufactur-
er's manuals. Only a page or two
actually get down to the work of
figuring out what's wrong and how
to fix 1it,

EDP ON STAMPS

Even if you're not a stampcollector,
you might be interested in making a
specialty of collecting only EDP
stamps, more and nore of which are
beginning to be printed.

For instance, several recent Swlss
stamps have non-representational
computer-art designs. The Canadlan
6¢ "Centennial of National Census
Taking," 1ssued June 1 this year,
shows a strip of perforated tape
and two mag-tape reels, arranged
to make "100."

TUTORIAL MANUALS

Tektronix, manufacturers of oscil-
loscopesa and data-display termi-
nals, publighes & serles of "new
concepts" books that provide much
information., Most of these are in
the CRT area: scope irigger cir-
cults, spectrum analyzer circults,
storagr CRTs, etc, However, two
are of interest to ACS members.

"Information Display Concepts' is
one of half a dozen Measurement
Concepts books, and discusses, with
block diagrams, the basic princip-
les of data display. The chapters
on time-sharing, programming, etc.
are rudimentary, the chapters on
"D-to-A and A-to-D converters and
vector and character generators®
and on "characteristics and speci-
flcations of dlirect-view blstable
storage tubes! are highly informa-
tive, and easily underatood.

"Digital Concepts" 1s one of eight
books. (g0 far) on Circuit Concepts,
giving basl¢é theory on digital log-
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30 circults, as used in Tektronix

instruments. The circults are ana-
lyzed in detalls; familles such as
RTL, DTL, DCTL, CML and TTL are
described, as are speciflc types
used by Tektronix, such as the
Fairchlld 914 NAND/NOR, 923 clocked
JK FF, Motorola MC 357 gage, MC 354
regulator, MC 360 NAND, MC 352 RS
FF, and MC 358 JK FF, Some counting
and counter-readout circuits are
presented,

Theae books nominally cost a dollar
but there seems to be no charge
when sent to a company address.

ANALOG COMPUTER SIMULATION

For those with access to a General
Electrlc time-sharing terminal vali-
dated for the Mark II system, there
1s a program in the on-line library,
ANALGS, which simulates an analog
computer,

ANALGS 1s based on the PACTOLUS

~program, described in the paper by

Brennan and Sano, "PACTOLUS -- A
Diglital Analog Simulator Program
for the IBM 1620," published in the
AFIPS Conference Proceedings 1964
Fall Joint Computer Conference.

In ANALG$, the conventional patch-
board interconnection used to ope-
rate a standard comnputer is simula-
ted by specifying, using the termi-
nal keyboard, the interconnections
between the many types of blocks
available, Thru using these blocks,
the response of any time-dependent
linear or non-linear system can be
obtalned, For lnstance, the opera-
tion of mechanlcal, electrical, and
hydraulic systems can be simulated
by usling this program,

Program features include: on-line

configuration modification, on-line
initial conditlon modification, on-
llne timing changes, maximum of 250

- blocks for defining a system, 31

different types of blocks available,
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The Amateur Computer Soclety is
open to &ll who are interested
in bullding and operating a dlg-
1tal computer that can at least
perform automatic multiplication
and dlvision, or 1s of a compar-
able complexity,

For membership in the ACS, and
a gubscription of at least elght
1ssues of the Newsletter, please
gsend $3 (or a check) to:

Stephen B, Gray

Amateur Computer Socliety

260 Noroton Ave.

Darien, Conn, 06820
The Newsletter will appear about
every two montha,

and numeric output values may be
printed or plotted.

MAKING PC BOARDS WITH RISTON

Du Pont has a new product, Rlston,
a photopolymer film resist, which
comes sandwlched between two one-
mil films. The polyethylene cover
sheet 1s removed just before lamil-
nating the resist to a copper-clad
board under heat, A negative (or
positive) megk is lald over this,
then exposed to an ultra-violet
source, The other film, a protect-
ive layer of Mylar polyester, is
then removed; the board 1s devel-
oped, the unexposed resist washed
away , and the board drled,

Since the photoresist is solid, 1t
has uniform thickneas and neat
sldewalls, and 1t covers the board's
holes without penetrating in them,

Ordinarily, the film is laminated
by a machine at 230-2500 F, It may
be possible, Du Pont says, to @o
this with an ordinary iron set at
the right temperature; try to keep
the film wrinkle-free and also free
of airpockets., After lamination,
allow the board to stand at least
30 minutes; the adhesive strength
of the regist increases during this
holding period; longer hold times
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after lamlnation can be very bene-
ficial,

After removing the Mylar, develop
in Du Pont'a Methyl Chloroform,
Dow's Chlorothane NU, Ethyl's 1,1,1

Trichlorethane Cold Cleaning - (rade

Inhibited, or PPG's NU Stabllized,
A container of the 1,1,1 trichlor-
ethane with a soft brush, or ade-
quate agltation, should work well
for development. Rinse with water
and dry after development,

Sultable U,V, sources are, in order
of preference, mercury vapor lamps,
carbon arc lamps, and pulsed xenon
lamps, Riston should be handled
under gold fluorescent or equival-~
ent safelight,

The fllm comes in thicknesses of
0,5 to 2,5 mils, depending on the
end use; the 0.5 and 1,0-mil thick-
nesses are for etching. Five-inch-
wide rolls cost $112,50 for 150
feet (minimum) of 0,5-mil; $115,50
for 125 feet (minimum) of 1,0-mil,
Samples may be obtailned (on sult-
able letterhead) fromt E.I. Du Pont
de Nemours & Co., Photo Products
Dept., Room 2428-A, Wilmington,
Del, 19898.

HELP! HELP! HELP!

I'm running very short of material
for this Newsletter, otherwise I
wouldn't have run the lagt couple
of items.

Please send a longish letter on how
you hooked up & surplus core memory
and made 1t work, how you figured
out what to use for drivers and
amplifiers, etc. Memory is the Num-
Ber One problem of ACS members,

Copyright 1971 by Stephen B, Gray .

AjC|8| NEWSLETTER



AlC|S
Volume II, Number 1l
(Serial Igsue 22)
November 1971

NEWSLETTER

a publication of the
AMATEUR COMPUTER SOCIETY

THE ACS STORY

An article about the Amateur Compu-
ter Soclety has been accepted by
Computers & Automation magazine,
and should appear shortly.

RECOMP II AND III FOR SALE

Autonetics 1s offering a very limi-
ted number of Recomp II and III
general-purpose computers for 3%
of the original cost: $3,000; uged
but guaranteed to operate, Joe Tol-
bert says the II 1s more desirable,
even though 1t's older, because 1t
has, for one thing, more hardware
instructions (71 to the III's 48).
It has more available programs (50
subroutines, 80 programe and 185
users' programe) than the III (56
subroutines, but only 63 programs
and 16 users' programs}).

Both the II and III are fully tran-
slstorlzed and include: computer,
control console, photoelectric tape
reader, tape punch, typewriter and
desk, Both operate from standard
1156-volt lines. Also available is

& limited number of peripherals
guch as high-gpeed tape punch/read-
er, and Versa tape and keyboard,

For further inforuation, and/or a
system description and index of
programs, contact H.O, Elkins,

(714) 632-3031, Address: Autonetics,
North American Rockwell, P,0, Box
4192, 3370 Miraloma Ave., Anahelm,
Calif, 92803. There may still be a
couple lefsg,

$750 EDUCATIONAL COMPUTER

Information about a new educational
computer, the Kenbak-l, was sent by

John Ranelletti, a new member in
California., Further info was obtain-
ed by a call to Kenbak Corp,, 8714
Darby Ave., Northridge, Calif. 91324,
phone (213} 349-3861.,

Thie $750 machine weighs 12 pounds,
measurea 19 by 44 by 12 inches, con-
sumes 40 watts. To keep costs down,
it 1s a minimal computer: I/0 1s by
console swltches and lamps; memory
conslats of 1024-bit Intel MOS shift
reglsters; the Motorola, TI and
Fairehild TTL ICs are soldered in.

There are no peripherals just now;
a punched-card input device, manual
typre, will be available this winter
for about $100, with factory retro-
Tltting. A more flexible model may
be avallable in a year or two, but
no work has been done on 1t yet,
says preslident John Blankenbaker,

A Z4-page programming reference
manual costs %2.00, and a manual of
30 laboratory exercises is $6.00,

A maintenance and theory-of-opera-
tion manual, containing complete
schematics, will be published soon,
at $10.00,

The 8-bit Kenbak-l1 has three prog-
rammin% reglsters, five addressing |
modes (constant, memory, indexed,indirect,
indirect-indexed), two's complement |
arithmetic, serial operation. The

memory conslstg of 256 eight-bit

bytea. There are 21 basic instruc-

tions: Add, Sub, Load, Store, And,

Or, Load Complement, 4 Jumps, Skip

on O, Sklp on 1, Set O, Set 1,

Shift Left & Right, Rotate Left &

Right, No Op, .and Halt,

There are 34 register-to-register
operations (transfers, additions,
subtractions, ete.) produced by a
single instructlon using the memory-



addressing mode,.

There are no plans to offer a kit,
"Our answer has always been that

we might conslder it, but only at

a higher price, What we would po- -
tentlallly save on labor 1s lost

in headaches and troubles (for
us)!" However, it might be possible
for some people to come in on sev-
eral Saturdays and each bulld one
under superviglon, but no price has
been established for this, says
John Blankenbaker, who also says
that Kenbak would be happy to re-
celve members of the AC3 for a
viglt to the plant,.

MINUTEMAN COMPUTER INFO

Autonetics has prepared a Technical
Deta Package for the D-17B computer
for $100, The publication contains
gections on logic fundamentals, a
D-17B description, word formats and
programming, circuite, functional
logic description, and maintenance
data, The 15 guldance electronics
modules can be removed to reduce
power congumptlon and heat genera-
tlon. The cuteff date for ordering
this package was 9-15-71, although
it may stlll be available,

Autonetics has algoc developed an
Input/Cutput Interface for the
Minuteman I D-17B computer. It
comes with or wlthout an ASR-338
Teletype. With, $5200 (all electro-
nics are in the TTY console); with-
out, $3500. Interface schematics
are not available geparately.

CODE IN, PRINTED TAPE OUT

"Automatic radiotelegraph translator
and transcriber, by Gonzales and
Vogler (Ham Radio, Nov, 1971, pp 8-
23), uses several dozen TTL ICs in
digital circuits to decode Morse
(at up to 120 wpm) and feed 1t to

& strip printer, The printer de-
scrlbed is the Model 4 by Computer
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' permit bullding the calculator;

Terminal Systems in Pleinview, N,

Y., and costs $129,99 for an leval-
uation sample.' On page 99 of the ()
same issue 1s an ad by the authors,
offering detailed construction

plans for $14,95,

SIGNS OF THE TIMES

Several ambitious construetion pro-
Jecte have been mentioned in these
pages as forthcoming in one of the
electronics hobby magazines, Well,
the magazine has decided to cut out
the blg build-it-yourgelf articles
and go %o the smaller stuff., So
don't look for an IC clock run by
TV digital code (Aug, 1970 News-
letter, p 6) or the inexpensive
time-sharing terminal (May 1970,

p 2). (The magazine 1s Popular
Electronics, which, starting next
January, will be merged with Elec-
tronics World, and will be known

as Popular Electronics including
Electronlcs World, After all the
converted EW subscriptions run out,
the EW name will be dropped.)

DESK CALCULATCR KIT

The last bilg construction article
Popular Electronics will run is

An Electronic Desk Calculator You
Can Bulld," (Nov., 1971, p 27-32).
The calculator adds, subtracts, di-
vides and multiplies up to 16 digits,
and has an electro-luminescent seg-
mented display of eight digitas. A
shift key causes the first or last
8 diglte of the 16-d4iglt resulta to
be dlsplayed. The six LSI ICa can
be bought separately for $75 (this
is called item EA-80, which sounds
like an Electronic Arrays item), as
well as & keyboard for $21, ete,;
the complete calculator kit, with
case, is $179 plus $5 for postage
from MIT8, 2016 San Mateo N.E,,
Albuquerque, New Mexico 87110. The
artlcle hasn't enough detalls to

you'd have to buy the kit, MITS
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has another calculator, with sQuare-
root capabllity, but none of the
electronics hobby magazines are run-
ning blg construction articles any
more, The emphasis 1s now on the
easler-to-bulld items,

NIXIE TUBES AND MOLEX IC TERMINALS

Joe Tolbert mentioned a company
with low prices on several items:
Black Mountaln Engineers, P,0, Box
One, Corintk, Vermont 05039,

They have type AZK Nixies, manu-
facturer's rejects, at $2,90 each,
for 1 to 19; socket for 55¢. Molex
IC-mounting terminals (see News-
letter for Aug. 1970, p 5) are 67¢
per strip of 56 (for four 14-pin or
34 16-pin DIPs); over 500 (9 or
more strips), 56¢ a strip; over
5000 terminals, 0.9¢ each.

Black Mountaln sends several appli-
cation notes on numerical indica-
tors., They also sell first-quality
7400-series ICg; a 7400 gate is

35¢ each; the 7483 4-bit full adder
is $2.25 each.

XDS MEMORY STACKS

Valley Computer Corp., 17027 Roscoe
Blvd., Northridge, Calif. 91324,
sells used computers such as the
RPC-4000 ($14-21K), LGP-21 ($12-
14K), LGP-30 ($5-7K) and.XDS 930
and 940 ($50K up). They have ten
XDS memory stacks, 16K words of

24 bits, 1.75-psec cycle time, for
$300 each; "some of them have minor
problems, but all are generally
operational, '

WORD FROM WIEBKING
Steve Wiebking writes from Ohio:
"I've located a dealer who will be

of interest to many members. He has -
a 4K x 40-bit, l-psec memory unit
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with drive electronics, for $80,
He can't guarantee it, but he ex-
pects that more such units will be
avallable from time to time, They
are fallures from G.E. computers;
one or two of the inhibit lines
have burned out, leaving 38 or 39
usable bits, Otherwise, they are
supposedly OK. Present units are
of Ampex manufacture., Future units
may be Fabri-Tek or Lockheed. The
complete unit is 4 x 10 x 12 1in,,
and weighs 12 pounds,

"The dealer is Mr. Gary Forbes,

3641 E. Van Buren, Phoenix, Ariz,
85008. He mentioned that he gets
other "interesting" Honeywell items
from time to time: IC boards, Tele-
type and other interface circuitry,
CPU's (GE 200 and 400 series), and
miscellaneous peripheral equipment.!

Steve's letter of July 8:

"I have finally regained my sanity
long enough to settle firmly on
bullding a PDP-8, I am nearing the
end of about 4 weeks of leave of
which I spent a large part giving
closer consideration to the various
machines I have collected informa-
tion on. While T still feel that
there are many machines I would
prefer to a PDP-8, I am forced to
the oconclugion that any machine I
can build in a reasonable length of
time is better than any machine I
can't, I can use DEC's plans right
down to the last logiec board except
around the memory controls, and this
will save me a lot of work over try-
ing to deslgn my own from scratch,

"So, I won't be giving away that
manual ag in the previous letter
but I can still supply Xeroxes af
the following postpald prices:

PDP-8/1 Vol. 1 §7

. Vol, 2 §12

PDP-8/L Vol, 2 $4.50
Volume 2 in either case contains all
the logic diagrame. Volume 1 is pro-
bably not necessary,
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"On memories: I haven't gotten
around to testing the rectifilers
yet, but 1t has occured to me that
part of the advantage of 3-to-l
selection ratio in a core stack can
be had without the need for sepa- .
rate drivers for the X direction on
each plane, (Three-to-one selectlon
ratios are usually achleved by
using the inhibit line to blas all
cores in the plane with -~ units
of current and driving the X and ¥
lines with +1 full units of current
each, This results in +3/2 units of
current at the selected core and

or —% at all other cores in the
plane, Unfortunately, inhibliting
will not work with thls arrangement
even if you had a fifth wire to do
it with. Consequently, separate
driving of the X lines 1s required
for each plane; this much of the
system is similar to a 23D conven-
tional system, }

Note that the only problem arlises
in the write ¢ycle, There 1s no
real difficulty connected with
using 3:1 selection in the read
cycle when the inhiblt wire 1ls not
used anyway, and using the 2:1 sel-
ection system in the write cycle.
There may be & problem if your
drivers are transformer-coupled to
the drive line, but I will be
coupling my drivers direct to the
selection lines, and the only change
requlred in the design to have 4if-
ferent read and write currents wlll
be to have different load resistors
in the drivers at opposlte ends of
the lines, It would also be neoes-
gary to change the inhibit drivers
to bi-directional operation.

"Members may be wondering 'why
bother" if they have not read the
two articles I referenced in the
Nov. 1970 Newsletter (p 1). The 3:l
selection allows & higher current

at the aselected core; this results
in faster switching, which means &
faster read cycle in the case I've
deseribed. Because the core switcheas
about twice as fast, the output 1ls

Yol. II - No. 11 -- November 1871 (:)

higher for & stored "1' (about 250-
300 mV in the case of my 80-mil
cores). Alternately, the value of
the i-select current can be reduced
so that the memory willl operate
over & wlder temperature range with-
out a temperature-compengated power
supply. Since you are still using
2:1 selection in the write cycle,
you can't reduce it too much, but
Increased speed in the read cycle
over a 2:1 system should more than
make up for what you lose by lower-
ing the drive currents."

Steve's postcard of Sept. 1ll:

"At the rate things are going, I
may not get any more work done on
ny computer until I graduate from
AFIT next March, 2N54581's work OK
as high-current switches. The
switching epeed looks like it is
OK for memorles as fast as 1-2
psec if used in circuit 1, Note

+ +
(l) cores (2)
4+
= ---l
A 1/4 7400 ~ = gore:

that there is no bage resigtor. Use
of a base resistor in this c¢ircuit
with 2N5451's or other cheap tran-
sigtors causes the turn-off time to
become longer than the memory cycle.
Circuit 1 has been bullt and will
definitely work, Circuit 2 has not
yet been trled, but should be OK as
the positive-end-of-the-drive-line
switech, (No, 1 is for ground end,)
While testing teating #1, I found
that a little bypass capacltance on
the power supply 1s worse than none.
I originally put ,0l1l pF across the
supply, but this converted the ,2v
aplkes into a & or 4v sinewave on
the 5v supply. A large (~10 pF)
elecﬁrolytic finally smoothed them
out,

_[alefs]  NEwSLETTER



Steve'as letter of October 19:

T never have quite given up on the
IBM 360/50, although I have off and
on congidered a number of smaller,
more sensible machines. Lately,
though, a number of things have
happened to make this & much more
reasonable project.

"About a year ago I bought a copy
of 'Microprogramming: Principles
and Practices' by Samir S, Husson:
(Prentice-Hall, %16.95). Mr. Husson
wag one of the leading designers of
the 360 serles, and the book con-
centrates on the "how 1t was done'
approach to the subject. There are
long chapters on the 360/40 and
360/50 as well as two other ma-
chines. Reading the chapter ls suf-
ficient to put you in a position to
write your own microprograms, but
the chapters cover a lot of ground;
it took me about 10 days to get
through the one on the 360/50.

"A very helpful feature of the book
1s the many references to IBM engl-
neering manuals, I ordered the mod~
el 50 manuals referred to by Mr,
Husson a few months ago, and 1 have
Just ordered the ones referred to
in the first set of manuals. The
logic dlagramg in these manuals are
much eagler to follow than the DEC
PDP-8 manuals, mostly because they
are broken up into small func¢tlonal
units and all signals flow from
left to right. The manuals general-
ly seem to be directed to field
engineers learning how to service
the machines, and are loaded with
explanations and charts.

*I bought one manual on the 360/25
last year, and 1t is not nearly as
clear as the ones on the 50, Dif-

ferent models of the 360 were de-

veloped by independent teams.

"From what I have read in the Newa-
letter, most members seem to be 1ln-
tereated in a machine that wlll

cost only & couple hundred dollars.
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I can't see any of the 360 models
falling into thils category. I would
guess that a model 40 wlth a 4K x
18 memory could be put together
using surplus core and cheap ICsa
for & little over $1000 (would you
believe $1500, maybe?). The 50 with
minimum memory (4K x 36) should
cost me about twlce as much,

"If there are any members interested
in epending this amount on thelr
machine, I would be more than happy
to write them a letter on the sorts
of problems likely to be encountered
in building such a machine, I don't
have any information on the 30. I
don't recommend the 25, It is in-
teresting from the polnt of view of
havings 1ts mlcroprogram in main
core, but unless you think the -
ablllity to change your instruction
set at will 1s an advantage, the
only thing it has to offer is up-
ward compability. Even though it
usea 900-nsec core, a PDP-8 could
easlly beat it in terms of 'numbers
crunched per second,’

"The thing that has kept me from
taking the 360 seriously before now
was the need to build a large, fast
ROM without golng broke; in the case
of the 50, a 1408-word by 176-bit
ROM with about 100-nsec¢ access and
900-nsec cycle 1s required. Assuming
half the bits are 1's, over 100,000
diodes would be needed for & dlode
ROM, soc that approach i1s out...."

Steve's letter of QOct. 28:

"American Micro-Systems offers &
dual 480-bit shift register for
$3.50 1in quantitlies over 25. De-
pending on which part of the country
you live in, the distributor is
Cramer, Industrial Electronics,
Bodelle, or Century Electronics. I
didn't have any luck the last time

I tried to coordinate an order for
reglsters, but the price is lower
and the quantity 1s smaller this
time, so I'm willing to try it again,
The registers are guaranteed to 1
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The Amateur Computer Soclety 1s
open to all who are interested -.
in building and operating a dig-
ital computer that can at least
perform automatic multiplication
and division, or is of a compar-
able complexity.

For membership in the ACS, and
a subscription of at least elght
lssues of the Newsletter, please
send 33 (or a check) to:

Stephen B, Gray .

Apateur Computer Soclety

260 Noroton Ave,

Darien, Conn, 06820
The Newsletter will appear about
every two months or so,

MHz with & "typical" Z24-MHz rate.
[Steve's address is Apt. 119, 251
W. Dayton-Yellow Springs Rd.,
Fairborn, Ohio 45324,

"Tneidentally, members who are
willing to put up with a serlal
memory no longer have any excuse
for putting off construction; 1024
words of 18 blts will cost only
$56 plus drive airocuits.

"The rest of the IBM manuals I or-
dered arrived. They did not contailn
all I had expected, but the combi-
ned set contains diagrams of all
the loglc '"whose functlon 1ls not
immediately apparent' and has flow-
charts of all instructions that
will convert %o mleroinstructions
rather eagily. Actual loglc and
mieroinstruction diagrams are ap-
parently buried in manuals referred
to as the ALD's and CLD's. These
are frequently referred to, but no
form number 1s ever glven, so it 1s
probably not possible to order them,
From a gour-grapes point of view,
what I have might be optimum, since
1t will require me to get a falrly
good understanding of the machlne
before I start filling in the mis-
sing parts,

"Direct substitution of TTL is fea-
sible for all 360 models from 50 on
down. The loglc used 1s eimilar to,

I
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gerles 950 DTL., The easlest way to
collect a set of hardware manuals
for a model 1s to order a few known
oned, then order the ones referred
to in these, etc, Starter sets for
geveral of the models are:

360/20 Y¥26-5909, Y25-3027

360/25 Y¥24-3527, A24-3510, R25-5402
360/30 A24-3231, 225-3360, 225-3362
360/40 223-2840 thru 223-2844
360/50 Y22-2821, Y22-2822

"Particularly with the newer models
20 and 26, you may ooccasionally
find that some of the manuals are
"restricted distribution" and can-
not be bought. On the other hand,
depending mostly on the time of day,
you may be able to buy them after
all, In the case of hardware manuals,
they apparently all start out with

Z prefixes, which means they can't
be sold to anybody, including the
fellow who wrote them, Only one of
the 360/50 manuals I ordered was
regtricted (the time of day was
wrong that partiocular time) and this
was volume one of a palr for which
the second one is not restricted.*

WANTED: HELP WITH 8/L

Al Xilburn writes that he has & PDP
8/L. He's interested in information
on interfacing an audio tape record-
er with 1t, and in cheap peripherals
such as printer, card reader; and
alsc used boards compatible with DEC
socketas; 6844 S8, Oglesby, Chicago,
Illinols 60649,

CONNECTORS FOR SALE

I have 62 used Amphenol connectors,
female, type 26-190-32, 3 3/4 in.
long. These have 32 contacts; two
opposed sets of 16, the sets % 1in.
apart, Originally held i-inch-thick
analog boards. Catalog price (for
50-99), $2.60 each. Sale price for
all 62: $30 or best offer

opyright 1971 by Stephen B. Gray
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a publicatlon of the
AMATEUR COMFUTER SOCIETY

LAST ISSUE OF
VOLUME II

RENEWAL TIME AGAIN

The Volume II money has run out,

80 thls is the last 1ssue of the

" gecond serles. For a subscription
to Volume III, please send $5.00

(35,50 foreign),

Sorry about the rise in price, but
the cost of printing and mailing
the ACS Newsletter has gone up al-
mogt 50% since 1966,

THE ACS STORY

"Building Your Own Computer! ap-
peared in Computers & Automation
in two parts: Dec. 1971, pp 26-31;
Jan, 1972, pp 20-22, 40-42,

Elght photos of five amateur com-
puters were sent to C&A; none was
used, because C&A, for reasons of
economy, contalns a minimum of
photog, only 1 or 2 per ligsue. The
manuscript was printed exactly as
submitted, except that the refer-
ences to photos were changed by
the editor. Where the origilnal had
"The logle for the delay-line ver-
slon of Bill'as computer is shown
in Fig, 3," for example, the C&A
article says, “"The logic for the
delay-line version of Bill's com-
puter was not very difficult.t
Sorry ebout that, Bill,

Responges to the C&A Article

In the three montha after the C&A
article appeared, 28 people wrote
in to say they'd geen 1t, and
wanted more informatlon. Of the 28,
at least four have operating com-
puters, four or more are building
thelr own machines, and 12 joined

the ACS, including our flrst coupls,

Dr. & ¥Mrs, Jun of Chio.

Computerworld Letter

A brief letter from Steve Wiebking .
about the ACS was printed in the
Jan. 12 Computerworld. Over 100
people responded; two have operat-
ing computers, three are bullding,
one has a complete Univac File O
computer, and 62 joilned the ACS,
including the firat two women mem-
bers (in Virginia and Alabama), who
both Joined on the same day,

Host of the money from these new
members went toward reprinting Vol.
I, because back in 1966 I didn't
believe that more than 100 people
would ever Jjoin the ACS,

Grand Totals

As of 8-26-72, 310 people have in-
quired about the ACS, 195 have re-
celved Volume I, and 113 have sub-
scribed to Volume II,

KENBAK SWITCHING TO CASSETTE INPUT

Development of the card-input de-
vice for the Kenbak-l1l training com-
puter (see Nov. 1971 issue, p 1)
has been shelved in favor of using
cassette-tape input.

The audio cassette will be recorded
in FM, wlth severdl cycles per bit.
The user will be able to record on
the tape directly from the previous-
ly loaded memory of the Kenbak-1,
and Kenbak will gell pre-recorded
cassettes for games, etc,

Newer modslh of the Kenbak-1 will
contain the necessary interface
circults. Kenbak will recommend and
market a cassette recorder, for
about $100, A user can try his own
cassette recorder, but Kenbak won't

1



guarantee success with any but the
reconmended model,

Kenbak-1 Schematics

The Kenbak-l maintenance and theory
of operation manual, for $10.00,
contalns complete schematics, The
input and output lines to and from
each group of ICs are identified
only by & signal name, such as HT
or 13, so you'd have to make up .
your own wiring lists if you want
to copy this ingenious computer,

The Kenbak-1l uses 131 ICs, of which
129 are 14 different types in the
7400 series, and two are Intel 1404
1024-bit dynamlic shift registers
(816.30 each from Intel). The 129
ICe, 1f bought from Solid State
Systems, Ine, (P.0. Box 773, Colum-
bia, Mo, 65201), would come to
$62.15; add $32.60 for two 1404's,
for a total of $94.75. If the 129
ICs are bought from B&F Enterpriges
(P.0, Box 44, Hawthorne, Mass.
01937), the total, including the
1404's, would be $100,83,

No values are glven for the Kenbak
-1's couple of dozen resistors and
capaoltors; most of the resistors
are 1K. The power supply, clock
multivibrator and clock driver are
all shown without component values.
There 1s no parts 1list in the
manual , although one could be ob-
tained from Kenbak,

Kenbak-1 Loglc Alone?

John Blankenbaker, president of
Kenbak, says theyire been thinking
of offering the Kenbak-l logic
board alone, as a tested item
(taken from a tested computer).
This would be the full get of ICs,
on the one board, without front
panel, switches, lamps, power sup-
pPly or case, for about $450, If
you're interested, write John at
Kenbak Corp., 12167 Leven Lane,
Los Angelos5 Calif. 90049, or call

him at (213) 472-8347,
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I8 A SCOFE NEEDED?

Several members have agked 1f an
oscllloscope i1s needed for building .
an amateur computer,

John Blankenbaker, who developed
the Kenbak-l computer, says that
one of the big problems many people
have with using a scope, no matter
how good it 1s, is inadequate
grounding, so there are nolse prob-
lems that can be tracked down only
with & high-frequency scope. John
says he feels he could now trouble-
shoot the Kenbak-1 with a logilc
probe. And 1f he were to use a
soope, he could get by with a l-MHZ
model, For design, though, he'd want
to uee at least a 15-MHz type, and
o0 to 50 MHz 1f possible. He bought
a used 50-MHz H-P scope for $700.

Dual-trace and dual-beam scopes are
helpful at times, but John says he

can get along without them, as well
as delayed sweep,

The blggest problems are grounding,
power distribution, and clocking.
Amateurs often try asynchronous
logic, says John, and this is a mis-
take, because 1% causes race condl-
tlona, unusual delays, etc. He re-~
commends the fully-clocked aystem,

According to Tektronix, an electro-
nic¢ switch i1s OK only up to about
100 KHz. Beyond that you need a
dual-beam or a dual-trace scope for
eynohronized alternate sweeping. The
latter 1s part of a number of Tek-
tronix plug-ins. Tekironlcs markets
the British-made Telequlpment scopes:
the dual-trace transistor D54 has a
bandwidth of DC to 10 MHz, costs
$595, The dual-beam vacuum~tube D51
has a DC-to-6-MHz bandwidth in chan-
nel 1, DC-to-3-MHz in channel 2,
cogts $375,~--Any comment on scopes?

COMPUTER - PARTS IN KINGSTON, N.Y,

Various computer peripherals and
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components are avallable at P&D
Surplus, 198 Abeel Street, Kings-
ton, N.Y, 12401, 100 miles north-
weat of New York City, off exit 10
on the Thruway; {914) 338-6191,

They have mostly componenta in the
retall store: ICs, capacltors, PC
boards, ete. They do get peripher-
als; Wayne Ely got a complete IBM
728 tape handler there, IBM equip-
ment, though, 1s:avallable only if
1t comes through government sur-
plus, as IBM shreds and recycles
thelr own used equipment, P&D does
get equipment from other makers,
such as Univac card readers. They
have no catalog or flyer, so you
have to go take a look,

A NEW MEMBER WRITES
Bob Carpenter writes from Maryland:

"Over the past four yeara, I have
been in the proceas of bullding a
computer. The actual hardware work
got underway about three years ago,
The machine really started working
only & year ago. My machine uses
the PIP-8 command set and runs at
about the speed of a PDP-8/3 (24-
peec eyole time). My memory is from
an IBM 1620, obtained from Herbach
& Rademan, I have implemented only
4K at present, though I have de-
signed the boards to &llow easy ex-
panston to 8K {which still leaves
part of the core stack free). My
only references have been the DEQ
Small Computer Handbook give-aways,
plus a few library books., The NES
reports are pretty useless since
they are so o0ld and alow, I use
Signetics Utilogic (it was cheap
when I started the deslgn) and some
7400 series where 1t'a best. I
bought an ASR-33 after I was sure
my machine would run!

"I have copies of the DEC software,
which all seem %o run: Focal, Edli-
tor, PAL III, ete, While I use the
DEC software, I have made a point
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of never looking at thelr PDP-8
hardware diagrams, etc. I'm sure I
learned more thie way, After &ll,
I'm aupposed to be an EE,

"I haven't made much use of my ma-
chine; it 18 less reliable than I
would like, It seems to pick up
extra bits now and then, At present
I am writing a program to reduce
the data that the Radio Amateur
Satellite Corp. (AMSAT) expecte to
receive from the telemetering on
thelr "bird! which may be launched
in the summer,

"With the recent drastic reduction
in semlconductor memory prices, it
looks llke a fast amateur computer
will eoon be within the price range
of many, My machine must have cost
$1200 plus the ASR-33. With cheap
7400-series and seml menorieas, it
should be possible to make a good
machine for not much more, nowadays.,
After all, TI will sell you .a com-
Plete machine for under $3000,"

In hls next letter, Bob answered
e few questions:

"1) How to get the IBM 1620 memor
to work: The 1620 core stack is
100x100 {a total of 10 000 words).
Since it was the only source of
memory I could come across &t a
reasonable price at the time (Fall
1968), 1t seemed to lead the way to
a 12-bit machine., Hence the PDP-8,

"As for getting the memory going,

I initially used trapezoldal waves
in the four switch-core drive lines.
I experimentally decided what the
blas current should be for the
awltch-cores. To elaborate: the
1620 had switch-core matrices fopr
each axig, Each switch-core corres-
ponded to one X or ¥ line in the
main core stack, A bilas-current
wire runs through all the switech
cores, There are algo two input
windings (4 turns) on each core.

"These swltch cores are arranged
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in a 10x10 matrix (100 cores) for
X and a similar set for Y. For one
slde of a 10x10 matrix, the 10
lines may be called the "unitg"
lines and each goes to 10 cores,
The other side of the 10x10 matrix
nay be called the "teng" side and
each line also goes to 10 cores.
If there 1s a one-ampere bias cur-
rent, and a 250-mA current is put
through a "units" line, all the
cores it feeds will have zero field.
If now 250 mA is put on one of the
"tens" lines, the core that has
both 1's and 10's current in it
will flip and produce a Read pulse
in the main core X line driven by
it, When the 1l'e and 10's currents
have both been removed, the switch-
core will be flipred back by the
bias-current field and the Write
vulse will occur on the line in
the main core stack, Thus we have
a way to drive the X and Y select
lines of the maln stack from unl-
directional current drlvers, and
without any selection dlodes.

"Since I felt I could get by with
only 4K of the stack, I use only 8
of the 10 lines %o each side of
each switch-core matrix, giving 64
driven wires on each axis of the
main core stack, The fact that ny
atack came with the switch matrices
was a major stroke of luck, at
least as far as money was concerned,
Of course, the cycle time 1s pretty
slow, around 20 psec,

"In the summer of 1970 I was at the
NBS location in Boulder, Colo.,
where tapes were being added to an
old 1620 and 1 was able to get &
look at its dlagram, etc, They
drive the core with non-time-co=
Ancident rectangular pulges (to
ease the voltage compliance re-
quirements of the blas current reg-
ulator), Since then I have changed
to & similar setup, I used the Mo-
torola MC 1440 or 1540 for the
sense amplifiera. At less than $2
each they are & real buy. There 1is
none of the foollshneass you have to
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go through with things like the

710 or 711 to get the desired char-
acteristics, and they include
strobe, ete.. .
"2) How to accomplish the PDP-8
command set: In the firat place a

large part of my motive for building
the machine was to learn something
about minicomputers. Therefore it
seemed to be defeating the purpose

to blindly copy & commercial design.
Reason prevalled to the extent that

I wanted something that would run

with readily avalleble software,

since my interest llies in hardware

‘development, primarily, I went

through a period of lcoking at other
command sets, but the fact seems to

be that the PDP-8 1s loglcally the
simplest machine in common use, I

have carefully avoided using any

DEC drawings, ete,, in my design.

In fact, my whole source was their
"Small Computer Handbook" of the

late 60's, This is the reference
nanual on the 8's, but gives no
detalled hardware info,

"I designed both serial (PDP-8/8) .
and parallel versions, and the ex-
tra price for parallel seemed to be
worth 1t, I have mainly used the
Bignetlcs Utliloglc II series since
it was the cheapest 65-volt logile
series at the time I got to bullding.
Nowadays one would use the 7400 se-
ries most places, I note that DEC
uses Utllogic II for buss recelvers
in both the FDP-11 and PDF-8/E. Con-
struction had many fits and starts.
Finally I felt confident enough to
invest in a Teletype ASR-33, This
represents about 40% of the total
cost of the project, I was able to
obtaln the hardware dliagnostlc tapes
for the 8 which 1dentified a couple
of instructiong that aren't fully
described in the older Small Compu-
ter Handbook, Simple wiring changes
fixed these up,

"As you see, all I can say about
how to duplicate the PDP-8 instruc-
tion set 1s to figure it out, It
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really is pretty simple. I fear
that no one will be able to get a
machine running if they can't de-
elgn the control logic for this
get. The secret seems to be to
draw a time chart to plan what hap-
pens at what time in each memory
cycle {if you want to build a
menory-synchronous machine ), DEC
1s good enough to tell you in what
order things are done in the
"microinstructions, "

"If I were starting over today, I
night choose the Nova instead, if
& 16-bit memory could be found.
The PDP-11 looks very powerful,
but 1s doubtless very much more
complex,

"What do I have for my $2000? The
main thing 1s a reasonably good
insight into the workinge of the
slmpler minicomputers, I alsc have
a small, though unreliable, machine
which has enough software available
to be of some practical use, Home-
grown lnetruction sets &re fine,
but who has the time to write a
Fortran or Baslc, or even an assem-
bler? If your main interest is
scftware, buy a machine,"

A 320-NOR COMPUTER

For $1.25, you oan get a "Computer
Lab Workbook" from Indiana Instru-
ments, 15054 Gulf Blvd., Madeira
Beach, Fla. 33738. The workbook is
used with a logic laboratory (cost:
$425) based on NOR gates. On four
PC boards are 80 NORs, each congis-
ting of an npn transistor, four re-
slstors and a capacitor on the in-
put lines, and a collector resis-
tor, in a gduare 9-pin pattern,
Various "logic symbol plates" are
laid over one or more of the NORs
and then leads are clipped on ac-
cording to the lines on the plate,
to create flip-flops, gates, one-
ahots, exclusive-ORs, clocks, etec,

. The student progresses from gates
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up through interconnected groups
of elrculits, such as adders, de-
coders, counters, and memory, The
last construction is of the "Baros
computer," using four logic laba,
two 266-bit MOS memory ICe, and
four mounting frames (total coet:
$1804) to bulld a single-address,
8-blt sequential machine with 8
instructions. Not bad for only 320
translstors and two 1Cs.

The new version of the workbook,
coming out in April, will alseo con-
tain a loglc-lab schematlc for an
interface required to connect an
ASR-35 Teletype to the Baros mini,

SPEAKING OF SCOPES,...

For $595, there ig algo a Heath/
Schlumberger EU-70A agsembled
scope, with dual trace, triggered
eweep, and 15-MHzZ bandwidth.

COMPUTER ART

Computra (Box 608, Upland, Indiana

46969), has a booklet of computer-
enerated art, all originals, from

§5 to $16 for standard items, and
5 to $20 for a "unique revislo

of the catalog version," :

FOR SALE

Keith Stoicherf (P.O. Box 74, Burn-
ham, Pa, 17009) has a Milgo 1735-14
analog/digital plotter for $295

(originally $20K), a model FL Flexo-

writer (some repairs needed) for

$96, and the main frame of & Logis-
tics Research CRC-105 decimal digi-
tal differential analyzer for $150.

Herbach & Rademan (401 East Erie
Ave., Phlladelphia, Pa., 19134), has
a Feb/Mar catalog with: Friden -
Flexowriters (7-level Daspan code),
$395; Hewlett-Faockard 565A digital
printers, $280; Univa¢ 1103 single-
plane memory (4X bite), $14; 11K-
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The Amateur Computer Soclety 1isa
open to all who are lnterested
in building and operating a dig-
ital computer that can at least
perform automatic multiplication
and divislon, or 1s of & compar-
able complexity.

For nenbvershiip in the ACS, and
& subscription of at least eight
lissuees of the Newsletter, send
$3 (or a check) to:

3tephen B. Gray

Anateur Computer Soclety

260 Noroton Avenue

Darien, Conn, 06820
The Newsletter will appear about
every two months or so.

bit core stack, $60; Ferranti 371-
12A magnetic drum (480 tracks, 3
million bits), $295; Ferranti 371-
4A drun (38 tracks, 3K blts per
track), $95.

IN PRINT

Display Terminal Under $200

"Convert your scope to a dlsplay
terminal " by Armstrong and Hern
of Marguette University (Electron-
ic Degign, MNov., 11, 1971, pp CZ20-
C24), describes a displey generat-
or that uses any general-purpcse
osc¢llloscope. It!'s based on a 22~
stroke starburst pattern, portions
of which are blanked to form the
various characters, Flip-flops and
gatea generate the four required
bit-patterns, which are summed and
integrated by op amps to give the
X and Y deflection voltages, Up to
250 characters can be displayed
with a software package {interrupt
rrogram, table look-up subroutine
and output character table) using
no more than 410 cecre locationas.

Schematice for PIC 808 Computer

A member writes that Brice wWard's
"Computer Techniclan's Handbook'"
(mentioned in the June 1971 News-
letter, p 4; TAB Books, $10.95)
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glves schematics of Computer Auto-
mation's PDC 808 computer, which
was deslgned for communications,
control, and monitoring arplicat-
lons, The eleven schematics are:
processor {(4), processor timin
circuits, processor control (2?,
menory regulator, driver switches,
nemory data, and Teletype control,
The ICs are SN7400 and MC800 types.
Values are given for all discrete
components except the transformers
in the core-driver circults, This
looks like most of the schematiocs;
1t may be all needed for the 808,

1103 Handbook

Get the 32-page booklet on the
1103, a 1024-bit dynamic MOS RAM
chip, from Intel Corp., 3065 Bowers
Ave,, Santa Clara, Calif, 95051,

Magnetic Heads

Nortronics! "Deslgn Digest for Mini-
Digital Magnetlic Recording" is a
32-page booklet on magnetic heads
dealgned for minicomputers, desk-top.
caleulatores, I/0 systems and other ‘
peripherals, The first 9 pages dis-
cuss technlcal considerations, 5
are on test procedures; the rest is
product data. Nortronics Co., Ine,,
8101 Tench Ave, North, Minneapolis,
Minn, 65427,

Logic Systems Design Handbook

In mid-May, DEC will publish a
"Loglc Systems Design Handbook,"
which will be & uaer's manual of
typlical applicationsg,

STARTED A PDP-8%7

If you've built, or started to make,
a copy of one of the PDP-8 family,
please esend info on your work, suc-
cess, problems, ete., espsclally
about getting a core menory to work,

Copyright 1972 by Stephen B, Gray
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FIRST ISSUE OF

Volume III, Number 1

VOLUME II1I IS UNDERWAY

Thanks to all who mailed in checks
so vromptly, enough were received
within only 40 days after mailing
the last issue of Volume II to pay
for printing and malling eight
lsgues of Volume III, Of course,
the rise from 33 to 45 for a sub-
scription meant that only half as
nany checks were needed,

A WORKING COMPUTER
Don Tarbell wrote from Alabama:

"My machine 1s now in working or-
der! I have done quite a bit of
programming with it in the past
several months. My first plece of
gsoftware was an editor, which

) enables me to type vrograms on the
Teletype, into memory, and to mod-
ify them from the keyboard, The
edltor recelves letters for com-
mands: N for new entry, L for list
the buffer, A for append, D for
delete, I for insert, and P for
rrint, The D, I and P are followed
by the appropriate line number,

"The second piece of software I
deslgned 1s the CALCULATOR, With
it, 1 can add, subtrect, multiply,
and divide integers up to 256 di-
gits long, It does not yet accept
decimal points, but it will in the
near future,

"T am st1ll working on the third
plece of software, the ASSEMBLER,
It will convert symbolic programs
into machine language, and will at
first be a stripped-down version,
later to be expanded, by using 1it-
self to create more subroutines,

" "The machine is an 8-bit byte-
criented machine, all integrated

clrcuits, with 16 8-bit file regls-
ters, and 4K bytes of core at pre-
sent. (soon to be expanded to 65K!).
The 16 8-bit file registers are
used for § 16-bit index registers,
1 16-bit accumulator, 1 16-bit
program counter, 1 B8-bit terminator
reglater, and 1 8-bit temporary re-
glster, The cycle time 1s at pre-
sent 7 usec, but will be speeded up
to 2,4 usec shortly, The 8-bit byte
organization does not really slow
things down, since six 8-bit trans-
fers between registers can take
place during one cycle. The byte
orlentation also speeds up list~-
processing-type subroutines, which
will be used considerebly in my
work in artificlal intelligence.
Even with the 7-usec cycle time, I
can multiply a 140-diglt number
(all ninee) times itself in about
40 seconds,

UThere are eight address modes: &i-
rect relative, indirect relative,
direct indexed, indirect indexed,
extended, literal, direct to X3,
direct to X4, The last two modes
use only one byte; the extended
uses 3 bytes (lnstruction and mode,
16-bit address); and the rest use
2 bytes. There are 8 conditional
Jump instructions, all of which
are relative addressaing. There are
arlthmetic instructions which han-
dle both single and double bytes:
ADD, SUBTRACT, LOAD, STORE, and
AND. One of the conditional jump
ingtructions decrements an index
register, then Jumpg if it is not
equal to one. This is very effect-
ive for loop control, There is algo
a Jump which may be in any address
mode, and algo a jump to subroutine,

"My present organization allows for
16 1/0 devices, but this will short-
ly be increased to 256, The I1/0 de-
vices I have working are: keyboard,



Teletype, cartridge tape write and
read. The 8-track cartridge tape
1s useful as a paper-tape replace-
ment. I run 1t about 100 characters
per gecond, I{ 1s not yet as reli-
able as I would 1like 1t, but as I
have error-checking write and read
subroutines, it is no problem to
read or write agaln if it is not
correct. I use one track for clock
and one for data, which automati-
cally compensates for speed varia-
tions, T have a 6,5-nillion-bit
disk, and am presently bullding
lts interface. I also have an IEM
727 tape drive, but 1t will have
%o walt for the disk. A friend and
I algsec have a jolint project: & CRT
display. It is &bout half done.

*So I should have a big enough
system 1n the near future to do
some really meaningful work in the
fleld of artificial intelligence,
Right now, my machine has 45 active
instructiona, and I'll be adding
about 20 more,

"One rroblem which set me back some
was the fact that I had a 20-volt
vower line (for lamps) running next
to an ALU control line. Well, a
scope probe slipped, and zorked two
of the TI SN74181N ALU chips., If
anybody needs a couple of these
with the 53 line non-functional,
let me know. I learned one great
lesson about using MSI: when using
high-cost chips, be very careful.
to protect them against accidents
such as thls, Another thing I found
1s that interboard wiring on con-
nectors using solder-lug-type ter-
minals can turn out to be & mess.
It's too late for me, but I advise
anyone who 1s starting out to use
wire-wrap if possible, or at least
connectors with widely-spaced ter-
minals,

"Another thing. I am using the 36-
place DIP breadboards with 44-pin
edge connectors. If possible, use
boards with more connections, at
least 56, Several times 1 have had
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to use another board only because
of insufficient pin count. If you
use TITL, always use plenty of .Ol-
.1-uf capacitors on the board to
bypass noise, Keep the main compu-~
ter clock duty-cycle to a bhare
minimum, In other words, i1t should
be a splke-type clock of, say,
100-nsec splkes. This is becauge
many flip-flops are senagitive to
what happens on thelr J and K in-
puts while the clock input is high,
S0 1f you have a control signal
running to these inputs, then a
splke for the clock allows the
maximum time for your control sig-
nal to propagate through the logic,
This was a major source of problems
for me as long as I had a 50% duty-
cycle clock,

"While designing your major-state
generator (the counter that changes
state once per menory cycle), keep
in mind that it will need to be
stalled in one position for halt,
for I/0 interrupts, and for direct-
meriory access, In control-unit de-
slgn (about half my machine), I
found it a good concept to make
control lines wire-ORed or tri-
state. In other words, when the
machine 1s halted, the required
position for the control lines in
thies state should be defined as
normally high. Instruetions are
then implemented by "pulling down"
the proper control lines in the
Proper gequence, with open-collector
or tri-state gates (e.g., SN7401N
is good), This organization allows
you to Build a minimum instruction
set on one card which can be used
to check out the memory and other
parts of the system. Then i1nstruc-
tlons can be added on in logical
sets, I also wire-ORed my 8 data-
bus 1lines to allow attaching more
registers.!

INTEL MICRO COMPUTER SETS

Intel Corp, (3065 Bowers Avenue,
Santa Clara, Calif., 25051) has two
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iMicro Computer Sets," the MC3-4
and MC8-8, whioh are sets of LSI
chips for microprogrammable gene-
ral -purpose computers, The MCS-4
has & 4-bit parallel CPU with 45
ingtructions; the MCS-8 1s 8-bit
with 48 commands, The MCS8S-4 con-
sists of the 4001 programm&ble ROM
control memory (256 x 8-bit), 4002
RAM data storage (320-bit), 4003
I/0 expansion {10-bit ghift regis-
ter), and 4004 CPU,

The last three are fairly cheap:
$50, $10, and $100, respectively,
for 1 to 24, The catoh is the 4001;

ou have to order at least 25, at
%25.50 each, plus mask charges of

600, If you don't know exactly
how you want the 4001 ROM oustom-
programmed by Intel, you can do it
on a cut-and-try basie with eles-
trically programmable ROMs such as
the 1601, 1602, 1701 or 1702,
which are $91 to #109 eaoh, for 1
to 24, You can have these ROMa
programmed by Intel for $10 if you
provide the tape, or $90 addition-
al 1f Intel prepares the tape,.

To program one of thegse ROMs your-
gself, you need the 8IM4-0l micro-
computer (4500, or you can builld
one from the schematics in the
MCS-4 uger's manual), MP?7-02 pro-
grammer board ($400; schematics
also available), three control-
program ROMs at $101 each (891
plus $10 for programming), and one
ASR-33 Teletype,

The MC8-8 1s not just an 8-blt
MC8-4; for details see the 45-page
brochure. An MC8-8 1s made up of
an 8008 CPU chip that contains
¢ircults quite different from the
4004, and which cogts $200 for 1
to 24; -RAMs (such as the 1101);
ROMs (such as the 1701) and TTL
interface circultry, To program a
1701 (or 1601) yourself, uee the
same setup as for the MCS8S-4, ex-
cept that you use a SIM8-0l micro-
computer at $900, along with the
MP?7-02, three control ROMs, and &n
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ASR-33, All in all, if you want
only one MCS-4 or -8, it's cheaper
to buy a 8IM4-0l1 or SIM8-0l1 and
add ROMs and RAMs,

THE TRADING POST
RPC-4000 Parts?

Lyle Bickley (2361 Ridley Creek R4.,
Medla, Pa, 19063) writes:

"I recently purchased an entire
RPC-4000 system which was in work-
ing order for $1000, less shipping.
It conelstas of an RPC-4010 CFU with
8K of 32-bit drum memory and a RP(C-
4437 I/0 control unit, Tally- paper
tape reader (120 eps), Tally paper
tape punch (60 cpsg; and an 180XE
congole typewriter., Thrown in "free"
was a Flexowriter in good working
order. The entire system required a
good deal of cleaning up and the
I/0 gear needed adjustments and
preventive maintenance, I have com-
pleted all this, having easily ob-
talned the service manuals from CDC
and Tally. There 1s a complete set
of dlagnostic, assembler, compiler
and problem-oriented program pack-
ages avallable from the CDC user
organization, FOCUS (Forum of Con-
trol Data Users).

"One can purchase RPC-4000's (algo

LGP-30's and LAGP-Bl'g) directly
from organizatlona upgrading to
more powerful equipment, The names
of these organizations are avail-
able from CDC saleasmen or from ads
in the FOCUS newsletter.

"I am interested in finding some

parts of RPC-4000 equipment, espe-
clally a 300-cps Ferranti reader,
and spare heads for the drum,"

A Store in Dallas
KA Sales (1312 Slocum 8t., Dallas,
Texaa 75207) sent a flyer showing

gome EDP hardware, such as a "World
Computer Unit" containing 58 Signet-
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ics Unilogic ICs, power supply,
etc.; and also used Nlxle tubes,
computer-grade capacltors, etc.

TTY Parts for Sale

Fer Biorn writes from N.J.: "A
friend of mine sells TTY equipment
and ham stuff, Although a rather
sharp businessman, he is a helpful
fellow and has quite & few goodles
in his shop. It 1a also possible
to get TYY parte from him at rea-
gonable prices, His address 1s:
Van, WZ2DLT, 302 Passaic Ave.,
Stirling, N.J, 07980, He has a
catalog.he will be glad to send.
Or call him at (201) 647-3639, at
night only. Say Per sent you; it
may {or may not) help.!

Computer Fartg for Sale

Gary Forbes (2028'w. Indian School
Rd., Box 100, Phoenix, Ariz, 85015)
writes:

"Wour menbers may be interested in

gome computer parts I have for sale,

gome of which are: (1) computer-to-
ETA interface boards (all ICs), (2)
discrete logic whiech 1s compatible
with TTL (this is a complete loglc
line), (3) a nice 32K x 20-bit i-
use¢ memory, complete except for
vower and computer interface, (4)

a real nice core controller; this
is a small IC sequencer and address
and parity checker for an 18-bit
word, (5) a lot of nice ICs mounted
on boards, mostly TTL Sylvania SUHL
II, (6) good technical asslstance
in getting these things oprerating.
I have coples of many of the man-
uals, !

Later Gary wrote to say he also has
several boards out of a GE DNSOO -
Datanet, an IC version of the DN3O;
Ithese cards would make into a nice
minicomvuter, I have some of the
COR10 table-top card readers at $75
and an I/0 interface board at #25,
I have several core nemories. The
most complete ones are 2-useC¢ AmpeX
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- 36-bit plus parity, 16K words. Some

of the other core stacks T have are
(1) 16K, 2 usec, 37 bits (2) 16K,

2 usec, 24 bits (3) 5.6 usec, 1K,

8 bits (4) 10 usec, 8K, 20 bits,
Most of the memories are avallable

"with drawings and technical info to

get them running, Another item is
a 300-1pa 120-colum line printer,
Thie stuff comes out of Ceneral
Electric large computers, A friend

- and I are rebuilding a GE computer

and hope %o have it running soon,!

A N,J, Member Has,..

. Wayne Ely (209 Lees Ave., Teaneck,

N.J, 07666), who writes that he
got a PDP-8 without core for about
1000 from Maynard, Mass,, wants

to sell a 728 tape drive, complete

with maintenance manuals; this 1s
the old tube model; 8125, you haul,
Also a switech panel, $50, And sone

core array from an IBM computer,
o feet square, 16 planes with 4x4

. arraya, Yayne needa FDP-8 core and

an ASR-33 and PDP-8 cards for ex- -

tended memory and extended arith-
metic, etc.

Incegrated Circults

Steve Wiebking saw in Electronic
News an ad for Intel-compatible
1101's, at $5,50; 1402, 1403, 1404
at $6,50; 2150 256-bit TTL RAMs,
$28.50; for 1 to 100, $10 minimum
order, from: Roni Discount Elec-
tronic Supply Co., 61 First St.,
Derby, Conn. 06418, (203) 735-9333,

Used DEC Computers and Modulesg

American Used Computer Corp. {15
School St., Boston, Mass., 02108)
sells a 4K PDF-8/L or 8/1 for
43000, an 8K 8/I for $6500, and a
12K 8/L for $8000. They have vari-
ous DEC peripherals, from #$1K to
3K, such as a TU-55 DECtape for
1200, And DEC modules (series B,
G, K, M, R, 8, W) and herdware sugch
as 8/L racks, power surplies, etec.,
at 35% off DEC prices.
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MORE ABOUT INTEL'S MCS

The MC8-4 directly drives ur to 16
of the 4001'g and 16 of the 4002's,
Without a 4003, there are 128 I/0
lines; with 4003's, I/0 is unlinmit-
ed., Minimum MCS-4 is one 4004 CFU
and one 4001 ROM,

The MCS-8's 8008 CFU can directly
address 16K x 8 bits of memory
(any mix of RAM (including the
1103), ROM or shift register), and
32 different I1/0 vorts,

HARDWARE

Dynamic Digital IC Tester

The May 1972 Radlc-Electronics has
a construction article, TBuild R-
Z's Digital IC Tester," (pp 33-36,
85). Heart of the Digi-Dyna-Check
is a 20x10 matrix switch that con-
nects various inputs to any of the
DIF pins; these inputs include O,
l, a stepring pulse from a push-
button, and an internal 50-kHz
clock. Sixteen lamps monitor the
logic levels., External input to
and output from the IC is connect-
ed through binding posts. An adap-
ter cehle permits in-circult test-
ing of ICs,

The June R-E (vp 55-59) tells how
to use the Digi-Dyna-Check, and is
mainly concerned with how to set
the matrix switech for the various
ICs (SN7400 series, mostly) and
then how to test them.

The July R-E (pp 59-61, 94) ehows
how to use the Digi-Dyna-Check in
breadboarding circults, A complete
kit for bullding the DOC is $79.95
from MITS; & manual ligting the
pir connections for over 500 ICs
is 32,75,

DEC PDP-8/F

.The new PDP-8/F 1s exactly the same

as the 8/E, except that it lsn't as
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deep — 1t has room for only 20
card slote for expansion, instead
of 40, So the 8/F is for the user
who knows he'll stay within those
20 slots., The 8/F is £3990; the
8/E 1s $4980. If the 8/F user needs
more than 20 slota, he can buy an
expander box for — guess — $1000,

LED Edge Card Lights

Monsanto has introduced low-power
edge card lights, for diagnostics
and for indicating malfunctions.
Typical operation is 15 mW at 5
volte, 3 mA, An internal reslstor
pernits operation at 2,2 volts,
with maximum set at 6 v DC, The
lamps can be stacked 10 to the
inch, and they fit in standard DIP
sockets, Frice for 1 to 9 is §$2
each, from Monsanto — Electronie
Speclal Froducts, 10131 Bubb R4,
Cupertino, Calif, 95014,

LSI for a Calculator

The Nov, 1970 Newsletter (p 3) men-
tioned the Electronic Arrays set of
€ MOS8 LSI circults for a lé-digit
calculator with 8-digit display
capabllity; price, 1-10, #158,46,
for 11-49, $144,086.

Now there are two cheaper sets from
Electronic Arrays, the S-101 and
8-114, for 8- and 16-digit entries.
Each set congists of four chips:
input, control & memory, arithmetic
& register, and output. Both sets
provide add, subtract, multiply,
divide, stored-constant operation,
keyboard setting of decimal-point
location, and BCD outputs for dis-
Play control. For 100 to 249, $40,

An Expensive Kit

Lockheed has developed a modular
line of minlgs called SUE (Syestem
User Engineered), which involves a
kit of parts from which you select
the various ones you want: bagilc
chasslis, CPU, core, I/0 controllers,
One minimum configuration, with 4K
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" The Amateur Computer Socliety is
oren to all who &are interested
in bullding and operating a dig-
ital computer that can at least
perform automatic multiplication
and divisgion, or is of a compar-
able complexity.

For menmbership in the ACS, and
a subscriptlon of at least elght
1gaues of Vol, III of the News-
letter, send $5 {or a check) to:

Stephen B, Gray

Amateur Computer Society

260 Noroton Avenue

Darien, Conn, 06820
The Newsletter will appe&r every
two monthsg or so,

of core, costs $3425 each.

Minuteman Computers

Computerworld notes that "only
about five of the 100 installations
actually have their D17's running,"
These 100 are the memberas of the
Minuteman Computer Ugers Group,

Computer-Generated Grey Shades

According to Computerworld, Compu-
tax Corp. uses computerized gra-
phics in their office interlor de-
sign. Varlable density was achleved
by using ten shades. The #0 shade
is blank; #8 is superimposed O, A
and X; #9 is superimposed O, A, X
and V, Different fonts may require
other combinations, The 10 shades:

0O 1 2 3 4 5 6 7 8 9
oo ! 1EEZ4 44+ XXX00000CHANENN
) 't '===+++m000999m

More on Scopes

That Heath/Schlumberger EU-70A
dual-trace 15-MHz scope, mentioned

in the previous newsletter as avall-

able agsembled for $595, is also
available as a kit, model IO-103,
for 8430 from a Heath store.

And as for electronic switches, the
10:1 rule does say that the highest
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frequency to input to an electronic
awitech should be no more than a
tenth of the switch's aswltching fre-
quency. However, in practice 1t has
been found that ratios as low as 2:1
are often sultable, so that if the
electronic switch's top rate is 100
KHz, you can input up to 50 KHz '
wlthout missing too much in the
chopping of the signal, Beyond these
limits, you either have to examine
one signal st a time, or use a dual-
gun scecre.

TI's Low-Priced Minicomputer

Texas Instrument's 16=bit j968AM
with a 750-nsec cycle ¥ime and- 4K
words of semiconductor memory,
#2850, for 1 to 10C, The 960A Jss
built with standard 7400 TTL MSI}
The CPU is on one 10-Iayer board,
with a front panel also formed from
a circult board. LEDs are used in
the panel display, Added MOS8 menory
is $1500 per 4K words. Software in-
cludes Fortran, monitors, loaders,
microprocessora, For OEMs.

Heathkit Peripheral Interface

A do-it-yourself peripheral inter-
face kit for the PDP-8 family of
minis (L, E, M or I), the Heath/
Schlumberger "EU-801E Computer In-
terface ADD" costs 31250, consiste
of the three-module Analog-Digital
Designer (see the Aug, 1968 News-
letter, p 4), an interface-buffer
agsembly, and a workbook,

A GENEROU3 OFFER OF HELP

E, Douglas Jensen (M,S, A3340,
Honeywell, Inc., 2345 Walnut St,,
3t. Paul, Minn, 55113) writes:
"Since I design computers for a
1living, and also have a lot of con-
tacts in the surplus and excess in-
ventory business, perhaps I can be
of help to other members, Anyone is

free to write to me on either topio.“”.

Copyright 1572 by Stephen B, Gray
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HAL CHAMBERLIN'S3 COMPUTER

According to Hal (Howard) Chamber-
1lin's Survey Form, hls operating
YHAL-4096" computer has € reglsters
and is 3/4 made of IBM cards, 1/4
home-bullt cards. Core memory: IBN
1620 stack, l6-usec, 4096 16-blt
words, I/0 1s Seleciric typewriter,
paper tape reader/punch, dataphone,
The clock speed is 1 MHz; there aras
16 instructions, Add apeed: 3 ngec
carry propagation, 16 psec total,

Special features: %16 index regls-
ters in upper core, 6«level nested
priority interrupt system, program-
med I/0 to slow devices in 2 groups
and 2 independent data channels for
fagt devices. Trace interrupt per-
mits control program to trace un-
tried program on console typewriter,
4-level priority memory-access
scheme, ® The CPU cost $500, total
time was 24 years %o bulld, with
wire-wrapped construction.

Other information: "Paper-tape
reader 1s entirely homemade, with
step-motor drive, 126 char/sec;
photocell read; total cogt with new
step motor, $46. 1/0 devioces avail-
able but not connected: I84K-word
drum, two 7330 tape drives, two
100-cpm card readers, 180-column/
sec card punch, alphanumeric key-
board, faceimile machine, A home-
built line printer is 1/3 complete;
52-character chain, about 200 lpm,
Current use is object machine for
computer gclence class prolecta.
Current programming project 1s a

4 remote user (by home-bullt data-
phones) Basic-language time-gharing
syatem,®

Hal haa written 20 pagea of notea
and schematicas, "Uaing Complete
1620 Memory Units for Binary Addres-
sing." Here are some of the notes:

“This set of drawinge and plans
represents the original work I 4did
in adapting a ocomplete 1620 memory
unit for operation in a 16-blt
homemade computer. The method used
for converting to binary addressing
wag optimlized for minimum alteration
of the unit 1tgelf and eimplified
driving circultry at the expense of
speed, The unit that will be descri-
bed has been bullt and operating for
about 6 months. Rellabllity has been
perfect, The complete 1620 memory
stacks may be purchased from Mike
Quinn Electronics, 727 Langley 8t.,
Cakland Atrport, Calif, 94614, for
$175. They inoclude a stack of 12
planes of 10,000 bits each, divided
into two sense-inhibit groups each,
and X and Y-axis switch core mat-
rices. No electronics are included,

WB8tatistiocs on the unit built are
as follows: Cycle time, 16 micro-
geconda full cycle read, write,
read-modify-write, 6 microseconds
access., Size: 4086 worda of 16 bits
each, 12-bit binary addressed,
Speclal features: split-cycle oper-
ation; a ¢ycle may be suspended
halfway through 1t, the data in the
memory data reglster may be mani-
pulated, and the oycle restarted.
The data in the memory data regilster
will be written back into the same
looatlon, The memory data register
is algo an up-down counter so that
the contents of a memory location
nay be incremented or decoremented
in only one cycle, Wrlting in a
location can be all bita, the upper
8, the lower 8, or the lower 12,
Where only a portion of a word is
written, the rest of the word is
unaltered,

“The only modifications made on the
memory stack were the cutting of 4
Jumper wires on the swltch core mat-
rices and bringing the free end of



the Jumpers out to the wire-wrap
terminal boards, Conversion from
the deolmal addressing to binary
addressing was accomplished with
12 3-input NOR gates, 12 2-input
NOR gates, 4 4-1nput NORs, and 12
inverters, The current drivers are
simple saturating switches capable
of carrying 550 ma; 40 are used.
The drivers have 5-input NOR in-
puts; all inputs must be logloeal
zero to have drive surrent. The
other logle gates should be capable
of dot-ORing, In this design, 4
planes in the stack were wagted,
If one wants a 24-bit word, &ll
that would be required 1s 8 addi-
tional sense amplifiers and inhibit
drivers. No modifications %to the
drivers should be necessary. A
slight change in address decoding
logic would allow 8192 locations
of 12 or fewer bits,

"The loglc gates, senge amplifiers,
flip-fiops, and inhibit drivers are
all of IBM origin, The current dri-
vers are an original design, Cir-
cults of all plug-in cards are
glven so that the entire unit could
be duplicated, given a good supply
of IBM parts boards.!

The remainder of the 20 pages con-
fain a page on address decoding and
driving, another on the procedure
for alligning the drivers and sense
amplifiers, and schematics for a
timing signal generator, X and Y
switch core matrix decoders and
drivers, memory data regiater, and
the various NORs, ,inverters, ampll-
flers, drivers, ete. The last three
pages concern memory driving with
ICs, with four achematica.

Ferrantl 371-12A Memory Drum

Hal next sent 13 pages of text and
schematics on a Ferrantli drunm. Part
of the text 1s as follows:

IThis memory drum 1s currently being
gold for $295 by Herbach & Rademan
{401 E, Erie Ave., Phila, Pa, 18134]
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and is ideal for the advanced ama-
teur computer bullder, Although
there 1a space for 480 tracks on
the drum surface, only 384 data
heade are mounted, As & result, if
part of the surface is damaged

(H&R do not guarantee a perfect
gurface, bhut I haven't found any
bad tracks yet), the affected heads
can be moved., Along with the data
heads there are 6 olock tracks with
heads. A read clock, write clock,
and index clock along with a spare
for each 1s provided, Actually, I
use only the read and index clocks,
eince the write clock is simply a
delayed version of the read clook.
The index clock, in oconjunction
with the read ciock, will generate
a pulse each revolution at the
beginning of the data tracks,"

There are schematics for bit and
track timing ocilrcuits, drum matrix
driver, drum amplifier, peak detec-
tor, drum write driver, ete.

Plans Avallable

Later, Hal wrote, "I would be happy
to provide coples of the 1620 memory
lans to interested people for
52.00. I can reproduce and mail the
Ferranti drum information for $1.50,
{(Hal Chamberlin, 516-B West Cabarrus
3t., Raleigh, N.C, 27603].

"I would emphasize that the 1620
stack 1s very flexible in that 8192
locations of 12 or fewer bits are
possible for short-word fang, and
4086 words of 13 to 24 bits can be
done also slmply by rearranging cir-
cults slightly, The cycle time of
16 psec 1s unaffected by the word
length chosen.

"For people who prefer faster cyole
times with more costly drive oir-
cults, I am completing a eimilar
set of plana for a diode-matrix
drive which will cycle in 4,5 pgeo,
The drive olrcuits can drive any
memory of 30, 60 or 80-mil cores
wlth half-gelect currents of 350 ma
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or less, The 4 haslic circults
(source-sink drivers, inhibit dri-
vers, sense amp-data reglster, and
load resistors) are lald out on
22-pin edge-connected single-sided
cirocuit boards, I can soon offer a
complete package for $5.00, on
these universal memory-driver cards,
including theory of operation,
schematice, timing dlagrams, in-
structions on how to adapt to near-
ly any kind of surplus memory stack,
and a set of layout negatives along
wlth assembly diagrams. All compo-
nents are readily avallable on the

gurplus market from a number of sup-

pliers, and all clrcults generate
7400 TTL outpute and accept TTL in-
puts, '

"Any interested person can have a
copy of the principles of operatlon
manual on my computer, and a sample
program, for 50¢."

Other Surplus Avallable

"For the moderate-size-memory maker,
two items have shown up in surplus
catalogs lately. First, Star-Tronics
(Box 17127, Kenton Station, Port-
land, Oregon 97217) 1s offering &

1024-word by 8-blt, 50-mil core mem-

ory stack for $20, The selection
dlode matrix is included and all
connections terminate in a connector
with mate supplied,

"A perfect complement i1s & PC board
sold by Delta Electronies Co. (P.O.
Box 1, Lynn, Mass, 01903) for §12,
This board has ell of the source-
gink drivers, inhibit drivers, and
gense amplifiers for two of the
Star-Tronics memory stacks, which
would provide 1024 words of 16 blts
each with about 6-usec cycle time,
The only items needed for a working
memnory are & timing generator, &
handful of 3-lnput gates for address
decoding, and 8 dual D flip-flops
for a data reglster., Inputs and
outputs are TTL compatible. Delta
also has another board for $20
which appears to be the same thing
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except for a 4086-word by 16-bit
memory. "

Hal's Uses of HAL

"Ag to what kind of programs I run
on ny computer, the astory goes some-
thing like thlia: The computer was
bullt to control an electronic musioe
synthesizer (analog) which I built
up during high school for science
fairs, In the course of bullding the
computer it became clear that the
syntheslizer could be greatly impro-
ved Af the analog circults were re-
placed by digital circults. So here
I am with a computer and wlthout &
gatlisfactory music synthesizer to
connect 1t to,

*I have two friends who are regular
users and who are helping write a
firm software bage, So far we have
written a full-function debug pro-
gram which doubles as an operating
system, a complete in-core assem-
bler, and are about 75% finighed
with a 4-user timesharing Baslc
system. When the hardware catches
up, accees to the Baslo system wlll
be on a dial-up basis from any
standard Teletype terminal, Since
the compller, interpreter, telecom-
munications routines, and math rou-
tines take up nearly 3K words, a
20K~-word memory expansion is being
put on to give a reasonable-slzed
user partition., My Herbach & Rade-
man drum should be up in 2 or 3
months, which wlll glve users the
ability to save programs and data,

Home-Grown Instructlion Sets

"At thies point I wish to take lssue
wlth Bob Carpenter's remark March
1972 Newsletter about "home-grown
instruoction sets." The HAL-4096 has
& homebrew instruction set which
geems to be optimlized simultaneously
for simplicity and effectiveness,
The simplicity 1s borne out by the
fact that the softwear mentioned
above has all been written and de-
bugged since last December [6 or:7

Vol. III, No. 2 -- Sept. 1972



months ago ). The effectiveness
showe when & full-function assem-
bler fits in 1200 words, or &
gtripped assembler (such as PAL-
III for the PDP-8) fitse into about
760 words. The floating-point pack-
age is 30% smaller than the one
supplied for the IBM 1130, which
uses the same data format, and the
1130 has automatlio multiply/divide!

"In short, I think that a big part
of amateur computing 1s programming
and dlscovering programming tricks
that can be done with one's own in-
structlon set, To me, copyling &
production machine's instruction
set 1s like bullding a kit, in that
you can't honestly say thaﬁ the
final result is all yours. Anyway,
commerclal machines with decent

I/0 provisions are way too expen-
slve., If you exclude the 453 oscil-
loscope, then the computer, I/0
gear, 40K words of add-on memory,
and drum have all cogt less than
$1500,

"At any rate, I still plan to con-
nect the machine toc a digital music
syntheslzer (the design of the ayn-
thesizer 1s my Master's thesls top-
1c), an organ keyboard, and a
graphlies display so 1 can experli-
ment wlth computer-aided composi-
tion and performance of muglc. When
the hardware 1e ready, I would also
like to get up an amateur modem
network wlth other members' compu-
ters which have data modems. "

Hal sent a photo that shows the
consgole keyboard aet into one end
of an L-ghaped desk, with the CPU
and its lamps and switches directly
behind, in & cabinet about &' high,
5! wide, and maybe 6' deep, At the
other end of the desk is & Select-
ric typewriter; in between is the
453 acore for alphanumerio dlaplay,
To one side 1s steel shelving with
the tape reader and punch, facsim-
1le machine, ete.,, and next to that
the magnetic-tape drives, Most of
it 1s 1n quilet, pastel ghades of
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green and yellow, and blue,

WHAT OTHER MEMBERS PLAN TO DO

The latest version of the Survey
Form agks "What kind of programs
do you intend to run on your com-
puter when operational?! Here are
most of the responses so far:

Engineering calculations, statigti-
cal data reductlon, data storage and
retrieval, entertainment graphicas,
perhaps automatic mechine-tool con-
trol (Durk Pearson, Calif,). Compu-
ter-generated music (J. Hemenway,
Calif,). Games, personal income

tax, bookkeeping, ete, (Steve Marum,
Ind.). Data storage, number crunch-
ing with "programmable calculator,"
computerized music (G. Chamberlain,
Fla.). Mostly educational programs
(Dale Schutte, Ariz,). Interpreter,
compller, assembler, editor; real-
time applications; 1.e., monitoring,
timing (Bob Diffely, Ore.). Account-
ing programs (tax, general 1ed§er,
financial, ete.)(Jim Law, Tex.).
Usual games and desk-calculator-typ
programs, and simulation and learn-
ing programs. Would llke to try
multiprogramming when core and drum
permit (Pete Bayly, Ontario, Canada),
Number experimenta, linguietics, CAD
for a bigger machine, high-school
student math projects, home econo-
mice (Jerry Bryson, Va,).

Fortran CAD programs (Rickey Celd-
well, Okla,}, Desk calculator, com-
puter demcnstrator and trailner,
muslc synthesizer, and processor
for a programmable terminal (Elmer
Beachley, Pa.). The first task will
be to write utility routines and an
agsembler, After thet, I am primar-
ily interested in expioring the de-
velopment of new languages designed
to allow non-programmers %o utilize
computers. One example might be
something to permit young children
to interact with a computer. Another
might be a language to facilitate
progranming of gemes, Of course, I
algo 1ntend to write household ac-
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counting programe and things like
that (Gene Witherup, Pa.). Intend
tc use machine as proving grounds
for software systems experiments,
and eventually to build & time-
sharing machine (Ira Baxter, Cal.).
General purpose; e.g., home "MIS,"
posslbly service-type operation,
Hope to develop commerocially (Jim
Melton, N,J.). Mainly for educa-
tional purposes (Michel Dreyfus,
France), The machine will be used
for dedilcated real-time control of
& robot (Chris Dewhurst, B.C.,
Canada), Artificial intelligence
(after assembly language and oper-
ating system are written) (Ron Carl-
son, Calif,), Statistical analysis,
computer-alded education, and lan-
guage translation (George Dinsmore,
Calif. ).

THE TRADING POST

A Garage Full

Ron Carlson (6717 #44 La Cienega,
Inglewood, Calif. S0301) has “an
entire garage full of astuff that
needs cleaning out," and will sell
(1) a Douglas experimental digital
conputer in two 6-foot relay racks,
without backpanel wiring; all sche-
matice; will deliver within 76
miles, $60, (2) Two Goodyear analog
computers, 24 amplifiers each, two
patchboards each, one set manuals;
600 1b. each, so bring a traller;
8400 each, $600 both, (3) Teletype
model 18, 4 char/sec, $100. More
informatlon on requesat.

IC Mounting Boards

Gary Forbes (2028 W, Indian School
Rd,, Box 100, Phoenix, Ariz. 85015)
has ''gome real nice boards for ,
mounting l4-pin ICe., They are moun-

ted dead (pins up) and soldered to -

wire-wrap pins. This board will
mount 200 ICs, One slde of board
1s +V,, other is ground, The mating
connector will handle 6 of these
boards, Boards, $3 each; connector
rack, $6, I think this would solve
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the IC-socket problem if you're
willing to solder the ICs.'

PC-Board Layouts

Peter Stark (196 Forest Drive, Mt,-
Kisco, N,Y, 10549) has several PC-
board layouts he'!ll send you for -
& gelf-addressed stamped envelope:
(1) frequency counter (to 20 MHz),
uses Falrchlld ECL and 7400 TTL
Numitron or LED readout (costs $80
with all new parts), ECL scaler
(about $25) extends range to 300
MHz (see 73 magazine, May, June,
Sept . 1972); (2) touchtone decoder.

HELP WANTED

Bendlx G-15 Computer

Charles Kiessling (P.). Box 539,
Endicott, N,Y, 13760) is rebuilding
an o0ld Bendlx G-15 computer, and is
“intereated in contacting others
wlth G-15's elther as hobby or
business.

AWCIS MA-1 Computer
Alvin Marshall (412 Oakwood 8t,,

-Angola, Ind, 46703) is "thinking of

using the drum unit from an AWCIS
MA-1 computer -- some gort of USAV
Nav-Attack system -- as & file unit.
Has anyone used one? What is the
drum speed, what data rate - bpl -
did you use, what did you uge to
drive the heads? Any problems with
the drum coating, heads, etec.? If
anyone has a drum and no data, I
have prints for head-to-socket-pin
data. Send a SASE and I'll gend
you a copy. Would be glad to hear
from anyone using diek/drum for
fagt maas memory," .

Associative Memory

Darrell Foster (8220 Research Blvd,,
Apt. 173C, Augtin, Texas 78758)
would like to know 1f anyone is
working on a 'general purpose"
aggoclative memory or processor.
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The Amateur Computer Soclety is
open to all who are interested
ir building and operating a dig-
ital computer that ocan at least
perform automatio multiplication
and division, or 1s of a compar-
able complexity,

For membership in the ACS, and
& subscription of at least eight
issues of Vol, III of the News-
letter, send §6 (or a check) to:

Stephen B, Gray

Arateur Computer Society

260 Noroton Ave,

Darien, Conn. 06820
The Newsletter will appear every
two months or so.

His computer "is not going to be
designed around the CPU, but around
the memory (e.g., to give the mem-
ory a data-processing capability).
Ag 1s indlcated by various computer
projects (e.g., CDC's STAR, TI ACS),
the wave of the future ie in high
memory utilization (not high CPU
utilization alone. )"

Ampex Memo Unit

ues except the power-supply trang-
former and rectifiers,.

The 832 computer will soon be of-
fered separately from the course,

in wired form, for $600-$700. There
are 16 8-bit words in a read-only
memory oonsisting of slide switches.
For another $35, the student gets
another 16 worde of semiconductor
RAM memory, plus the 11K manual on
how to install the RAMs, along with
10 programming experiments including
square root, floating point, and
some games,

The ten PC boards will be availlable
for about §10, without ICe or IC

sockets or terminalg, If you're in-
terested in either the manuals or

boarde, write Louls E, Frenzel, Jr,,
National Radio Institute, 3939 Wig=-
consin Ave,, Washington, D.,C., 20016,

The full 832, with bipolar RAM mem-
ory, conglsts of 74 ICs, 7400 types.
The 832 has 15 instructions, .

The 10K manual contains ten Pro-

- gramming experiments for the 832,

Louis Taber (3520 N, Prescott Pl,,
Tucson, Ariz, 85715) asks for in=
formation on an Ampex memory unit,
model MA6, Assy. No, 3227339-10 M,
Issue No, 088,

HARDWARE

More on the NRI Computer Kit

The l6-pound desk-top 832 computer
is bullt as part of a $600 National
Radlo Institute course (March 1971
Newsletter, p 3).

AC3 member Louls Frenzel, who de-
signed the 832 for NRI, and 1is
Tthelr Director of Instruction and
Product Research, has very kindly
arranged to make the 832 Reference
Manual 10KX available for $10, if
there is enough demand, The manual
containa block diagrams and full
schematlies, with all component val-
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and the assembly manual has a set

.0f dlagnostic programs for checkout,

Digital Kits

Environmental Products (Box 1014,
Glenwood Springs, Colo, 81601) has
a S52-page catalog that includes
quite a variety of counter/digplay
modules, with both LED and Numitron
(vacuum-tube) segmented displays,
and several types of counters, plus
several assembled instruments, 7400-
serles ICs and other components. No
surplus, &ll new from the factory.
Quarterly, they publish application
notes, mostly digltal, for $6 a
Year, and they pay authors for new
notes., EP invites ACS members to
submit circuits,

Copyright 1978 by Stephen B, Gray
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BOB BENJAMIN'S COMPUTKR

From Texas, Bob Benjamin first sent
the following:

"I read your article on building
your own computer. I have built one
and thought you might be interested.
I'm an electronic engineer with LTV
Electrosystems, Never had digital
experience. Built the computer to
learn, Now doing digital work as a
result. Started October 1968, was
operating stored programs by Feb.
1969. Have added instructions and
I/0 features since....

"Started with model 19 Teletype and
worked I/0 first. Memory: 62 words,
25 bits, dynamic shift register.

“"Registers: ACC, MQ, 1 Index, I/0
status, program count save for sub-
routine save, Arithmetic: 2's com-
plement; add, subtract, logical And,
mult, divide 2's comp, increment
ACC, clear + add, clear ACC, ete.
Branches: jump if minus, not zero,
unconditional; decrement Index and
branch if not zero.

"Five-bit byte symbol string orient~
ed. "FIGS" used as op code prefix
for digit keys causes automatic dec-
imal to binary conversion into ACC.
If op code (5 bits) needs address,
next byte is address. FIGS prefix

on address op codes causes displace-
ment by index register value,

"Op codes semi-mnemonic: AX means
Add contents of location X to ACC.
D = divide, M = subtract, L = load
ACC %5 Index register, X = multi-
ply, S = store, O = output ohe byte
off ACC to TTY and shift 5 bits,

C = clear ACC, H = halt, etec.

"Word organization for programs is

5 consecutive symbols - address not
in particular bit positions - reads
symbols in sequence - ops that don't
need address Jjust 5 bits then next
op examined.

"Binary to decimal conversion and
print on TTY is software but takes
only 8 words (less for positive
numbers). E = external execute,
takes instructions from paper tape
if actuated or from keyboard if
tape not actuated, such as for
loading bootstrap program. Some op
codes required an extra byte, use
next 5 bits as modifier, such as
for shifts: long, short, left, right,
c¢ircular, non-circular, etec.

WSome software: wife's adding ma-
chine, desk calculator for me, ran-
dom flash-card exercises for child-
ren with messages typed to user,
line by line text edit.

"FIG F in program prints following
message until FIG H, then proceeds
to compute "F" by itself, prints
next symbol such as for decimal
point. Each key on Teletype is a
potential address (31), "LF" changes
pages of memory. Machine serial and
very slow; 100-kHz clock, 400 sym-
bols/sec execution. Following is a
program example for binary-to-deci-
mal conversion and printing result:

Program Loc, Loec.
Letter Bin.

(#1,000,000) E ol

‘»F - N G SP LR 02
J LF P + SP:J A 03

L ¢ FP&¢7 L SPACE 04
[:D E Z Q ¢ 3 05
I 8 F CRF I 06
LFR SP SP SP J o7



"Main program would say RGA, mean-
ing Return Go to locatlon A (03).

R remembers program count by swap-
ping with 5-bit register. J LF (02)°
means jump if ACC neg to location
LP (02). P - means print a minus

sign. N = negate ACC. G SP, go to
location SPACZ (04). L = swap ACC
and index to save aCC, C FG 7 =

clear ACC, louds binary 7 to ACC.

L = swap index and ACC, D E = divide
ACC by E, 1,000,000. Z = print di-
git of 4 L3B's of ACGC (quotient ends
up in ACC, remainder in MQ). Q =
swap ACC with MQ to get remainder.

@ = mult ACC by 10. I S = decrement
index, if not zero go to location

S (05), otherwise continue. F CR F
LF = print carriage return and line
feed. R = return to m3in program.
(Spaces are no op.)

"Branch points must be beginning of
5-symbol block. Numbers are 24 bits
and sign. This machine has been
functioning for 2% years. Made for
%400 with samples and surplus. Have
a 4K core memory now that this com-
puter can read and write with --
planning PDP-8 with old computer
primarily as ASR33 simulator and
executive control.™

Bob's second letter said, in part:

"Scientific Controls Corp. in Dallas
went bankrupt and had an auction.
Couldn't make the auction but friend
bought me a 4K x 1l2-bit complete
Fabri-Tek memory system (new) for
8425, I've added a general 1/0 in-
struction to old computer to talk
to it. Can load data and retrieve
data with 12-bit address and 12-bit
data from ACC of o0ld computer. Have
loaded TTY pictures and played back.
Also have run worst-case test pat-
terns.

“Plan is to build PDP-8/I. Got all
ICs for 14¢ apiece, including such
items as l-out-of-16 decoders at
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SCC auction.

"Design of computer was at random,

no previous conceptions or books,
except Richards' "Arithmetic Opera-
tions in Digital Computers." Machine
is serial. The 25-bit word was short-
est National Semiconductor dynamic
shift register. Also, machine was
originally wanted for stock market, \
and 25 bits is approximately correct

for perscnal finances and hopes 300,

000 dollars (wishful thinking). The
PDP-8 software can be bought for a
nominal fee including FOCAL which

would make a nice home scientific
machine.

"Incidentally, I find my easy-to-
program computer more useful for
doing some work problems than the
IBM 360, H-P 9100B, or Raytheon 703,
particularly in simulating digital
algorithms related to hardware."

In his third letter, Bob notes:

"T've been amazed at how useful only
62 words (two 3l-word pages) of mem-
ory can be when symbol byte oriented.
Memory size has not yet limited what
I have wanted to do with the machine.
If the problem is much larger it is
done at work on the 360/50."

HISTORICAL PERSPECTIVE

Doug Jensen, who kindly offered to
help ACS members with design prob-
lems (June 1972 Newsletter), writes:

"I cannot imagine better advice to
an ACS newcomer than for him to read
straight through from issue 1 to
(the current) issue 24. The histori-
cal perspective of computer techno-
logy that can be obtained could well
be one of the most important bene-
fits he receives from his amateur.
computer activities. Semiconductor
cost/complexity curves have changed
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by orders of mignitude over the de-
sign cycle of a typical ACS compu-
ter. This will continue to be true:
SSI circuits will be 10¢ and micro-
processors such as the Intel 8008
will be $25 in the near future. aCS
members should carefully consider
their motives and goals in the
light of rapidly changing technolo-
gy. Even if a builder's principal
objective is to acyuire engineering
experience, it is still frustrating
to see hundreds (even thousands) of
hours and dollars be replaced by a
$10.IC. A member who is more con-
cerned with having and using a com-
puter would be wise to concentrate
on the systems and software aspects
of the machine rather than the de-
tailed design of its processor.
fEven if it were free, the 8008 is
not much of a processor — how
could you build a more capable ma-
chine from several of them? Learn
to program the PDP-11 and/or the
Nova — the next generation of IC
processors will have instruction
sets which are compatible with
these popular minicomputers."

In an earlier letter, Doug wrote:

"Much more sophisticated 1l6-bit and
larger processors are now imminent
from several mujor IC manufacturers.
Some of these will be directly pro-
gram and I/0 compatible with today's
popular PDP-11 and Nova minicompu-
ters, Many other valuable units
(such as complete 103-type modems)
will also be introduced soon as LSI
chips. This indicates that perhaps
amateur computer builders should
stop worrying about a level of de-
sign which for the most part they

, are ill-equipped to cope with. Vol,

1, No. 8 noted that successful mem-
bers have been professional EE's,
The availability of low-cost TTL
ICs may have altered that situation
slightly, but the emergence of L3I
subsystems should allow serious
hobbyists to construct their own
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machines. This goal will still re-
quire substantiul technical know-
ledge, and in some cases the tra-
ditional EEf will be no better pre-
pared than the amateur. For example,
LSI microprocessors like the 8008
may be inexpensive, but they are
also very low performance, which
raises the question of how to ef-
tectively interconnect more than
one of them to inecrease throughput.
This is a very broad and complex
problem that is the subject of
study at many corporations and
universities.

"In the area of excess inventory,

I list below several sources that I
have found to be productive. Few,

if any, of these advertise in na-
tional media; most do not have cata-
logs or mailing lists — write and
tell them what you need.

Vide Corp. Teco
1918 Ottawa P.0. Box 1050
Houston, TX 77043 Garland, TX 75050

AC Bquipment KA Sales
10616 Hempstead Hwy. 1312 Slocum St.
Houston, Texas Dallas, TX 75207

Acme Electronics
224 washington ave. N,
Minneapolis, Minn. 55401

Gordon £lliott white
1502 3tonewall ave.
Alexandria, Va. 22303

"It should also be noted that large
companies everywhere frequently op-
erate surplus stores; these almost
always require personal visits. An-
other extremely good way to find
components, subsystems, and even
complete systems, is to attend
electronics company bankruptcy auc-
tions. These are usually advertised
in the local papers; some auction-
eers maintain mailing lists. You
must attend personally and bring
cash, but even travelling a consid-
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erable distance can sometimes be
worth the time and cost. However,
not everything sold at an auction
is a burgain — particularly beware
of test equipment, which often goes
for near new prices.

"] am afraid that I am unable to
agsist your readers in the design
or selection of core sense amps and
drivers.

"T have for sale some new, factory-
sealed Lambda 5V/484 power sup-
plies, These are 34" rack-mounted
units. The manufacturer's current
price is $475 each; my price is
$150 each. [Doug also has Augat
8136-PG1l high-density DIL packaging
panels, new, unused, list price
over $350, for $100. Also for sale:
a variety of IC's, mainly SN7000N
types, at "10% less than any adver-
tised prices."]

"I do quite a bit of consulting in
the area of computer organization
and design; I would be happy to
donate whatever assistance I can to
your readers, My response time is
always a function of my business
commitments. 1 encourage that re-
quests be sent on cassettes; a
phone number where the individual
can be reached during the day will
allow me rapid reaction to gpartic-
ularly time-critical or interesting
problems."

Doug is a Principal Hesearch fngi-
neer/Scientist, in Computer Tech-
nology. His address is: E. Douglas
Jensen, M.S. 43340, Honeywell, Inc.
2345 walnut 3t., St. Paul, Minn.
55113. {That's Honeywell's Govern-
ment and Aeronautical Products Div.)

CALCULATING WITH BASIC?

The thin, fuzzy line between compu-
ters and calculators seems to have
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been erased by the Wang Laboratories
2200, which is the first calculator
that operates in Basic language. The
2200 looks like a terminal, with an
8-by-10%-inch CRT display, cassette
data store, and keyboard. The key-
board has a key for each Basis in-
struction (which is fast and also
reduced errors), numeric keys, €X-
ponential and math function keys,
plus 16 special-function keys to
which subroutines can be assigned
by the user.

The microprogram architecture in-
volves a 6-kilobyte braided-wire
read-only memory, used instead of
MOS because it's cheaper. The basic
2200 has 4096 program steps, expand-
able to 32K steps. The CRT shows 14
lines of 64 alphanumeric characters
per line.

The 2200 is modular: the CPU with
4X programming steps is $3500; addi-
tional 4K steps are $1500 each. The
combined CRT and cassette unit is
$2500; CRT alone, $1500. The key-
board is $700. So a minimum 2200 is
$6700; without cassette storage,
only $5700.

Hewlett-Packard's 98304 (Model 30)
calculator was announced a few weeks
later. The Model 30 looks more like
a combination typewriter and calcu-
lator, with integral 32-character
LED alphameric display and built-in
tape cassette.

The minimam 30 has 3520 8-bit bytes
(1760 words) of read/write memory,
expandable to 7616 bytes. The key-
board includes all typewriter keys,
a set of numeric keys, edit keys,
and 10 special-function keys. The
single cassette can hold up to 80,
000 bytes.

Add-on ROMs provide optional features

such as matrix operations, plotter
control, extended I/0 and string
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variables.

The minimum 30 is $5975. Each add-
on ROM, $485. Peripherals include
Plotter, paper-tape reader, page-
width printer ($2975), external
cassette unit, Teletype, etc.

BLECTRONIC MULIC CLUB

The tlectronotes Newsletter appears
every 20 days or so (!!) and covers
construction, theory and use of
synthesizers, etc., as well as re-
views of literature, performances
and products. For further informa-
tion, write: B.a, Hutchins, 60
Sheraton Dr., Ithaca, N.Y. 14850.
As he puts it, "Computers have lost
some favor in electronic musie,
people preferring the synthesizers,
but recently there is a trend back,
as more and more computer equipment
is available to more people, and
also digital generation of sound is
very big." ACS member John Bottoms
is cited as having "teamed up with
Gary Nelson at Purdue, using a CDC
6500 computer in a modified version
of "Music V" called "Music 65."" A
copy of the program from the line
printer is 1% inches thick. There
is also mention of DECUS (the DEC
Users Society in Maynard, Mass.)
having "a couple of music-type
programs in its program list."

TEMPLATE FOR DRAWING PC BOARDS

The Juad-Template by kandu provides
four types of symbols: (1) for rC
boards: conductors, pads, card-edge
connectors; (2) for logic, gate and
function-box outlines; (3) for
drill jig: lead-hole patterns for
transistors, ICs and components;
(4) for schematics: alphabet, com-
ponents, arrows, etc. Made of a
rather thin plastic, the Quad-Tem-
plate is $2.50 from Kandu, Inc.,

$115 Miller St., Arvada, Colo. 80002. drivers and buffers,
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THE TRADING POST
Used FDFs

Ken Karow writes from Chicago that
Newman Computer Exchange (222 8.
Seventh St., ann Arbor, Mich. 48103)
offers a PDP-8 4K for $1500. Also a
4K PDP-8/L for $2640, 4K FDP-8/I for
$2900, and a TU-55 DECtape at $1150.

Readout Samples

Barry Mulligan of New York writes
about the limited-time offer by
Dialight Corp. (60 Stewart Ave.,
Brooklyn, N.Y. 11237) of a number
of readout modules (both segmented
and dot-matrix) at around half-

price, for prototyping.

Computer tiguipment Source

For 50¢, a catalog from MNH - Applied
Blectronics (P.0. Box 1208, Land-
over, Md. 20785) lists used computer
equipment such as control panels,
RCA memory systems ($485), address
registers, arithmetic units, cabi-
nets, etc. aAlso a complete communi-
cations processor that needs some
logic debugging and interface wir-
ing. Also listed: TTL ICs, electric
wire-wrap guns ($87), etc.

Surplug Burroughs Computers

Dick Breidenbach of Michigan writes
that "Silverstein's, a surplus

store in Detroit, has about 90 Bur-
roughs B-200 computers for sale.

The CPU with 4K storage is going
for $150, the 132~-position line
printer for $150, and the card read-
er for $100....Documentation is hard
to come by....Unfortunately only
those who live near Detroit will be
able to take advantage of these ma-
chines, as they are strictly cash
and carry, and the printer weighs
about 1700 pounds! I bought one
door of the CPU with the core, all
for #35."
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The Amateur Computer Society is
open to all who are interested
in building and operating a dig-
itul computer that can at leust
perform automatic multiplication
and division, or is of a compar-
able complexity.

Por membership in the ACS, and
4 subscription of at least eight
issues of Vol. III of the News-
letter, send $5 (or a check) to:

Stephen B. Gray

Amateur Computer Society

260 Noroton ave,

Darien, Conn. 06820
The ACS Newsletter will :ippear
every two months or so.

Logiec Cards, Anyone?

Dave Digby (311 South Brown ave.,
Orlando, kFla. 32801) writes:

"I have acquired a fair number of
logic cards, discrete transistor
type, of various brands (Milgo,
aytheon, Milgo, etc.) and would
gladly part with them for little
more than the cost of shipping. Not
enough of any tyge to build a whole
computer, but maybe enough to con-
struct an I/0 interface or supple-
ment one's existing supply. Let
anyone interested send me their
limitations — connector type and
contdact spacing, number of [pins,
transistor types, card dimensions
— whatever, and I'11 let them know
il and how many I have to match.
And I have telephone-type relays by
the pound!

Helyp Needed

Bob Harrington (2228 Ft. Stockton
Dr., San Diego, CA 92103) writes:

"I'd be interested to know of any-
one who has built a cassette drive
for 3M's belt-driven cassettes. [t
looks like it would be easy, but
may not be, :
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I'm having trouble trying to program
the Signeties 8223 256-bit P/ROMs,
They seem to be re-linking, as they
do not take. Anyone else having

this problem?"

Audio Heads for Drums?

Jerry Bryson (618 W. 33 St., gich-
mond, Va. 23225) writes, in part:

n3ince I announced my intentioms, I
have received a lot of advice about
core ("Don't try it!"). Indeed, the
drum may be better, from the stand-
point of expense, capacity and word
size. I'm not interested in great
speed. I'm wondering about audio
heads for the drum. will 20,000-cps
audio heads work for 20,000 bits/
sec? Will they work faster? Will
they work at all?

"1 visited the computer exhibit at
the Smithsonian. Most of the relics
were built by hand and should be an
inspiration to "datamaniacs." The
exhibit does leave something to be
desired, however. Many displays are
not yet labelled and most of the
stuff is from space and military
applications. an Atlas control sys-
tem is still alive and does demon-
strations daily. There is no 1401,
which should certainly be there,
and the miscellany of memory stacks,
etc., is just so much junk without
any captions, unless you already
know what you're looking at. If the
3mithsonian accepts volunteer help,
washington-area ACS members could
make a contribution to both history
and public education with their
gervices."

FAST FLIP-FLOFS

Motorola has a new M&CL III IC, the
MC1690, a master-slave D flip-flop
with a toggle rate over 500 MHz,

at $55 each for 1 to 24.

Copyright 1972 by Stephen B. Gray
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ROTHMAN WRITES AGAIN
Allyn Rothman writes from New York:

"I don't have much progress to re-
port on the hardware side, but my
lozlc design has undergone several
revisions. My basic philosophy
8till remalns that of lmplementing
the machine 1lnstructlions by means
of a microprogram stored in aome
type of read-only-nerory or alter-
able ROM, Thlis neatly divides my
work effort into two convenlent
sectlions, I can design and test the
logic of my mlicroprogram on another
conruter using sinulation tech-
niques, thus saving the expense and
tine of building complex loglecal
functions with hardware, The hard-
ware I require, then, becones just
the ROM plus relatively simple data
busaes and gates, I have redesigned
the nicro-loglc several tines,
gince as various ICs become cheaper
on the market, 1t pays to take ad-
vantage of tnem in the overall de-
sign. Prices are droppin: rapldly,
s0 I tend to spend more time devel-
oping my "firmware," and less on
the hardware, ROMs are stlll expen-
glve, and with my computer depend-
ing heavily on them, the longer I
walt to buy, the cheaper my machine
becomes, For me, looking at the
outrut from a successful micro-
logle silwmulatlon run is just as
satlafying as seelng the lights
blinking on the finished machine.

"T have been lucky in one respect.
My menory, which 1ls a 10K x 12-bit
unit taken from an IBM 1620, 1s
working satlsfactorily in a bread-
board setup, It runs with a 10-
microsecond cycle time and appears
to be 100% reliable as far as
errorg are concerned, I see that
Bob Carpenter 1s also makling uge
of an IBM 1620 memory [Mar. 1972,

p 3], which he ‘obtained from the
sane source that I dld, Fervach &
Rademan, I regret not having bought
addltlional modules, because the slow
cycle time jplus the core matrix
swltches used for drlve-line selec-
tlon make the unit relatively easy
to operate. The 1lO-psec cycle time
alao glves me plenty of room for
nicro-~programmning to control all
the necessary functions between
cyclea. A 500-ngec cycle time may
be right with the state of the art,
but I'd sooner avoid the problenms
and aggravation from such high fre-
quencles, and settle for & slower
nenory that works reliably, I think
Bob 1s at a decided disadvantage
using his 1Z2-plane unit for a 12-
bit word, Having a spare plane
(which I would advise hls somehow
adding) provides a parity bit, and
thles 1s crucial to reliable opera-
tion, Not Just by indicating obvious
catastrophlc failures, but for
tuning" the memory to operate 1n
the middle of its error-free opera-
time area, I check the narity error
count and I vary the select drive
currents and the matrix switch blas
current to develop a plot which
neatly defines for me in what region
my memory ls most reliable,

"Steve Wiebking quotes an excellent
text [ilov. 1971, p 5] on micro-pro-
gramming concepts, but I submit that
it 1s possible to implement the
micro-logic to support the IEM 360
instructlion set in a far more simple
manner than the approach taken by
IBM. IBM's nlero-losic was not de-
slgned to minimize the number of
separate functlons needed to support
1ts Instructlon set. It was designed,
rather, for complete flexibility so
that emulators for their older com-
puters and a very complex I/0 chan-
nel system c¢ould be included in the

machine capabilities. The 360 micro-



instructions therefore control
hardware gatea, latches, and dats
channelg at a much lower level in
the machine hardware than i1s nec-
essary to merely lmplement the in-
struction set, For the fun of it,

I have partially developed mlcro-
¢ode frem which most of the 36Q
machine functions could be control-
led, and it appears that far less
than the 1408-word x 176-bit ROM
which IBM presently uses 1s needed
to actually support the instruction
set, Leave out the floating-point
lnatruetions, and you are not left
with an impossibly large task. As
the book on micro-progremming by
Husson explailns, Honeywell has
taken the opnosite approach from
IBM, resulting in more compact
microcode that controls the actual
machine hardware at a much higher
functional level, I find the de-
slgning of & microlanguage to im-
Plement machine instruction sets

to be one of the most interesting
aspects of computer design, To cone
up with optimal control micro-
instructions which minimize ROM re-
quirements while maxinmizing control
Tlexlbility is tricky business, but
far more satisfying (to me) than
getting a shift reglster to work.

I would 1like to know if anyone is
gerlously considering tackling a
360-11ke machine, especlally with

a nicroprogran approach.

"In the March 1972 Newsletter was
a small blurb on the utility or
necesslty of using an osclilloscope
in developing machine hardware, I
find an oscllloscope indispensitle;
s0 much so that I am in the proceas
of putting together a more adequate
one than the simple one now at ny
disposal., A delayed sweep doesn't
geem to be that essential, since
you can always find some pulse 1n
the system advanced enough to pro-
vide a trigger signal for the wave-
form you actually want to look at,
What ls a real convenience is a
dual trace, because very often it
1s the time relationship between
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two pulses that is of interest, For
those who want to build a kit, I re-
commend the Heathkit 10-105 3olla (@
State 15-MHz Dual Trace Triggered
Scope, at $429., I'm meklng 1t an
even better buy by scratch-building
it myeelf from Heath schematice and
using a less expensive CRT (flat-
face tubes aren't cheap). I expect
to finish the job for about 3100,
And I started out building a com-
puter!

"The longer I wait, the cheaper ICs
tecome, 80 I feel very little pres-
sure to rush my machine to comple-
tion. The software simulation of nmy
mlero-instructions provides me with
enough of a sense of accompllshment
for the time being, I would be in-
terested in hearing from any members
who have guccessfully used ROMe,
especlally the semlconductor tyves.
Has anyone attempted a CRT I/0 de-
vice? Hany such units have been
mentioned, but has anyone actually
managed to build one? [Allyn Rothman
19 Roberta Lane, Syosset, NY 11791]*

TWO “ORKING COMPUTERS
D.A, Bowman writes from Arizona:

"I have bullt two computers from
scrap parts in the past 4 yearas,
Both are 12-blt, 2-psec machines
patterned after the FDF-8 instruec-
tion set. The flret was built from
second~generation dlgcrete-component
DTL NAND loglc, The memory was of

my own design, My second computer
was bullt to get around the power
dissipation problem (1.5W) of the
first machine, It gets expensive

to operate and refrigerate that kind
of system in Arizona, The second ma-
chine is made out of 7400 series TTL
and has an 8K x 12 main core memory.

"I have also designed and have oper-
ating the following extenslons to my
conputer: high-speed reader and .
punch (General Electric); Calcomp
565 1ncremental plotter; 32K-word
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x 12-bit extended core memory; ASR
33 Teletype; video display (16
lines of 64 characters, 1K refresh
memory, 5x7 dot-matrix characters);
X-Y D/A converter and storae
scope.

"All of the PDP-8 software works

on ny system, This has saved con-
siderable time, as you can well
imagine, I have used the followlng
DEC software:; compilers (Focal -
8K, Faslc - Poly, Fortran - 8K);
assemblers (Macro 8, Pal III,
Saber); maintenance programs, dlsk
monitor systema (my 32K core memory
looks like a DF32 Disk System),

"My entire system loglcs are mount-
ed in a 19-inch rack and all of the
packages are wire-wrapped together
uslng 30-gage wire. I use wire-wrap
boards on which you can mount 200
TTL packages, They are nounted up-
side down and soldered to plns that
go through the becard and are wlre-
wrapped on the other side, Thils
allowed me to put my whole computer
loglc (registers plus control and
tining) on one card, I have a mod-
ule that hols 10 such cards, in-
cluding: one for video displey log-
ic, one 32K interface loglec, two
core nmenory, one Teletype and high-~
speed reader/punch logic, one com-
puter card,

"I have devoted most of my spare
time for the last four years in
accumulating the parts and develop-
ing my software,"

THE TRADING FOST & HELP WANTED
1101 RAMs

Dave Vednor (P.0. Box 1317, Tustin,
Callf, 92680) writes: “I've had a
nfr offer me 2700 pleces of a CMI
1101 256-bit RAM. These are new,
but have been scrapped due to &
product change." With at least 16,
at 31,50 each, you've got a 4K x 1
memory, at $24, With at least 256,
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at #1.25 each, a 4K x 16 memory for
$320. And with at least 512 of these,
at $1.17 each, an 8K x 16 memory, for
$600, "I need a totel order of 500
minimum to get these prices, If I can
move all 2700, prices would be about
10-15% lower, Again, these devices
are new and are belng offered to ne
by a computer wfr, However, I can
offer no guarantee,!

Time-Sharing Club

Frank Eperjesi (P,0, Box 221ﬁ Bur-
bank, Calif, 91503) writes: "I would
like to etart a local club in elther
LA or Orange County. I live in
Orange County but am in LA so nuch
that I don't c¢are which area — it
depends on where I could drum up

the other members. The purpose of
the club would be to buy & amall
time-sharing system, I figure that
if 20 people were to kick in $250
each to joln, and possibly 3250 a
year thereafter, this would allow
me and the other members %0 have &
fairly powverful asystem at mininmum
expense, and expandable as extra
memters Join. The other possibility
would te for ten people to get to-
gether to purchase an Intel computer
development system (about $1K) and

a TI printer/dual mag-tape unit with
keyboard (42400) and misc. hardware
at about 31K, This would be a fairly
powerful mini-computer system at
minimum expense, !

727 Tape Drives

Alvin Marshall (412 Oakwood, Angola,
Ind, 46703) says: "I have some 727
tape drives — with the books —
$100; you haul 'em. These are tube,
but worked when removed. They are
stored at Focomoke, Md., not at my
place, but they can be plcked up

at almost any time. "

727 Circuilt Info?

Al Sinclair (941 Hedge Dr,, Missi-
ssauga, Ont,, Canada): "I acquired
an IBM 727 tape drlve in perfect
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condition and spent the next four
monthse tracing out all the cir-
cults, Is there no way of getting
this information? I use & 14-HP
o-ph motor and a 240-t0-208V auto-
trangformer to generate the three-
rhase vower to run the tape drive.
I am dispensing with all parity
and deskewlng circultry at this
time since the relatively few
errorsg don't matter to me anyway.
The outfit sure generates a lot of
nolse in the house!

On a visit to Kingston, K.Y.,
dropped in to P&D Surplus {Mar.
1972 Newsletter ) and plcked up &
card reader, keyboards, control
panels and a host of other parts
at ridiculousgly low prices."

Surplusg Items

Gary Forbes (2028 Y. Indian School,
Box 100, Phoenix, Ariz, 85015)

sent a list of 1tems advertlised in
the Dec, 1972 Popular Electronics;
he has a 2K x 1-bit core rlane for
35, driver board for 33, sense am-
plifier for 32, IBM electric type-
writer with solenolds, $50; ICs;

IC mounting boards, core stack, etc,

Write him for a copy of the list.
Any Readers Involved?

Dave Digby (311 3, Brown Ave., Or-
lando, Fla. 32801) writes:

"Over the past year or two here in
Florida, I have been too busy de-
signing computers at work to feel
much like dolng 1t also at home,
Have not given ur the project, how-
ever, but keep accumulating little
bits and pleces. Let me 1llst a few
ninor projects in varlous atates
of non-completlon: (1) & one-pass
assembler, hopefully tallored to
very small computers. Few restric-—
tions on features for paper tape
object tape, but obviously requires
an optional second pass for com-
plete address data in listing. (2)
An all digital modem —-- except for
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line interface. (3) A display buf-
fer and generator to display on
conventional TV get,

Are any readers currently involved
in accumulating orders for shiff
reglsters or other memorles? Or 1in
evaluating currently available log-
ic lines for home conputer use? Or
in projecting possibilltles conlng
up with 4038, CMOS, etc?!

KENBAX DROF3 CASSETE INPUT

Development of the cassette input
for the Kenbak-l training computer
(March 1972 Newsletter, p 1) has
been shelved, as it isn't needed
in the educational fleld, toward
which the Kenbak-1 1s oriented,
Kenbak 1s concentrating on the
secondary and post-secondary
schools, which can obtaln Federal
funding for such hardware,

Half a dozen of the Kenbak-l (which
is now 3850) have been sold to pri-
vate individuals, helf of whonm are
programmers and EE's, As one pro-
grammer put 1t, "I have an IBM com-
pruter at work with half a million
words of storage, but I didn't have
a computer at home.,!

Kenbak Corp, is now at 12167 Leven
Lane, Los Angeles, Calif, 90049,
(213} 472-8347; John Blankenbaker,
president,

A $695 COMPUTER KIT

The System One computer kit will
soon be avallable from EPFD, P,0,
Box 1014, Glenwood Springs, Colo.
81601, There are 16 1lndividual kits
that make up the entire computer,
with 1K of memory, and addressing
for 8K. System One contains 82 ICs
and has a control and display con-
sole that displays the contents of
most of the major registeras., Input
1s by pushbutton; output ty lamps,
There are 29 miero-inatructions
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and 28 combined nicero-commands
programmed in a dlode matrix that
i1s in the form of a read-only mem-
ory. This matrix can be altered by
the user who wilshes to try out his
own lnstructions. The entire Sys-
tem One 1s 4695. The plans, with
all schematics and parts layout,
is 325, The firet ad wlll appear
1n the May Radlo-Electronics.

You will need a good scope (at
least 10 MHz), preferably dual-
trace, for setting the core levels.
System One has a data-bus termina-
tor connector, and there are in-
struections for setting up I/0 to
anything that operates on an 8-bit
binary code, Only 15 machines will
be offered at this time, because
EPD has only 15 IEBM 1401 core mem-
ories, bought surplus, and no more
are available, ‘hen the core 1is
gone, they will switch to solid-
state memnory, elther Intel 1106 or
Signetics 2601 1024-blt tyves.
This will add about $200 to the
price; this machine will be Systen
Two; another change will be from

8-blt with link to 16-bit with link,

Syatem One 1ls patterned after the
PDP-8, but comes only with a list
of commands, There 1s no user group
yet -- only 1l of the original Sys-
tem One machines were made (plus 2
prototypes).

Also available is an 80-page Hem-
ory Core Booklet, MPB-1, for $5,
on setting up a core nmemory, with
values for the 14Cl menory as used
in B3ystem One, but with all the
equations for adapting to any core
mnemnory.

IN FRINT

Cryptology and Computers

By coincidence, two articles on a
sublect qulte rare in trade maga-
zines appeared in January: "“Compu-
ters and Cryptology" by Chesson in
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Datamation (Jan. 1973, pp 62-64,
77-81) and "How to protect data
wlth clphers that are really hard
to break" by Geffe in Electronics
(Jan, 4, 1973, pp 99-101), The
first 1s about progreams for crypto-
analysis and includes a Fortran
progranm for simple work; the second
describes encliphering methods.

ROMa in Digital Sygtems

"ROMs are versatile in digital ays-
teme" by Percilval of National Semil-
Conductor (Electronic Design, June
8, 1972, pp 66-71) goes into lookup
tables, programming the ROM, arith-
metle with ROMa, converting codes,
and microprogramming,

L3T and Central Processors

In the Kov, 1972 IERE Spectrum,
"MOS/LSI launches the low-coet pro-
cessor" (pp 33-40)is well worth
reading (reprint is $1,50 from IEEE,
345 E, 47 S%,, NY, NY 10017; ask
for article X72-112 within a year).

The devices outlined are the Ameri-
can l}lecrosystems 7200, Falrchild
PP3-25, Intel MCS-4 and YCS-8, Nat-
lonal MAFPS and GPC/F. The MCS8-4 is
noted as having an extensive soft-
ware library compared with other
processor famllies,

The article points out the slower
execution times of MOS processors,
the minimum applications support
from the makers, and the need to
buy large quantities of an IC %o
offset customized masking charges.

IV Set for Data Display

"IV set is digplay for data termi-
nal," by Bratt of Motorola (Elec-

tronic Desgign, Sept. 14, 1972, pp
134-1417, has an all-digital char-
acter-generation circult; 1024
characters, each in a 5x7 dot mat-
rix, with 16 rows of 64 columns;

full set of 64 ASCII alphanumeric
characters available, Six 1024-bit
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The Amateur Compuber Soclety 18
open to all who are interested
in bullding and operating a dig-
| 1tal computer that can at least
perform automatic multiplication
and dlvislon, or is of a compar-
able complexity.

For membership in the ACS, and
a subscription of at least eight
lssue of Vol., III of the News-
letter, send $5 (or a check) to:

Stephen B, Gray

Amateur Computer Soclety

260 Noroton Ave,

Darien, Conn., 06820
The ACS Newsletter will appear
every two monthsg or so,

RAMs refresh the display; & spec-
lalized ROM (MCM1131l) generates
the characters; the remaining cir-
cults require nuch construgtion,
on four loglc cards.

Conmputer loglc Book

For your son or a young friend,
'Beginner's Gulde to Computer Log-
ic" %3 a recent one from Tab Books
(Blue Ridge Summit, Pa, 17214),

By Gerald Stapleton, 1t has 192
pages, 1s $7.95 hardbound, $4.95
paperbound.

The first 96 pages are on loglc
tneory. The rest 1s on buillding
loglc projecta. A dlscrete-compo-
nent breadboard (DTL) is built.
Then come ICs, RTL and DTL, with
breadboards for each., The final IC
DTL experiment 1s an &-bit binary
adder-subtractor,

Laboratpp% Manual for Integrated
Computer Circuits.

The paperback with this name, by
Robert F, Coughlin (Prentice-Hall,
152 pages, $5,95) has a somewhat
mlsle&ding title, The manual atarts
off with facts and principles about
RS flip-flops, and then asks the
student to deslgn several of these
with various paraneters. It dlg-
cugses and glves some applications
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of some ICs: IIOR gates, Schmitt
triggere, JK flip-flops, &nd count-
ers, and describes some labt experi-
ments for each, Some 26 pages are
devoted to "Deslgn and Build an
Analog Computer" without going into
much detall. The appendix provides
circults for & regulated power sup-
ply and an "IC control and readout
board, " along with photos of a
breadboard using Augat sockets, sub-
minlature benana jacks, and a Vec-
torboard with holes on 3" centers,

Computer Structures: Readings and
Examples

This is the title of a 668-page

book, by Eell and Mewell of Carnegle-
Mellon University (McGraw-Hill,

1971, $16,50)., It is a "case-study
approach covering 40 distinct com-
puter types, !

In one convenlent volume, the auth-
ors have collected a variety of
historical and/or technical papers
that cover the recent history of
computers., Many of these papers are
unpublighed or difficult to obtain,
Among the computers covered are the
DEC PDP-8; LGP 30 and 21; IBM 1800,
1401, 7094 and 650; Midac; Illiac
IV, and two desk calculators, the
Olivettl Programme 101 and the H-P
9100A. Fine for browsing.

As Gene Witherup of Pa, puts 1t:
"This 1s an excellent study of the
developnent of computer systems,
with emphasls on the language set
and central-processor configuration,
It contalns 688 pages....It 1s not

a '"how to" book, but it is defini-
tely of interest to the serious stu-
dent of computer organization,'

SURVEY FORM?

If you were sent a Survey Form and
haven't returned 1t yet, please
£4111 1t in and send 1t to Darlen,

Copyright 1973 by Stephen B, Gray
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USED UNIVAC COMPUTERS

Ed Moakler (Moakler Electronilcs,
500 E. Chestnut 8t,, Jefferson-
ville, Ind. 47130) has a Univac 0O
File 6omputer, which he bought as
scrap, Ed has the arithmetlo unlt,
program-control unit, S0-column
reader/punch, sort-collate unit,
tape-drive program controller, and
slx magnetlic tape units, Original
value, over $164,000, Ed hopes to
make 1t work, and maybe use it 1n
hle business,

The File O takes much power and
alr-conditioning, E& writes, "I
nad flgured to use the outside win-
ter air to get 1t turned on and see
what I've got, and just close down
in summer. As to space, not too
bad: only about 400 or 500 sQuare
feet, pretty compact, I'm presently
having 220 V installed to begin to
turn on some of it."

Univac says they ocan't provide
gchematicse for any machine this
0ld, Each machline was somewhat dif-
ferent, various changes having been
made to each during its life, and
careful documentation had to be
kept as to what was inslde eaqh,
Many of the old schematics and
docunentation have been thrown out,
and "no amount of money' could pro-
vide relevant schematics for one

of these 0ld machines, antiques at
age 18,

There are manuals avallable for the
Univac 1108: 20 to 30, each three
inches thick, each costing $50,

A failr number of Univac Solid State
coumputers were given away, to
schools, which then came to Univao
for documentation. The situation
turned out to ve "imposesible," as
there were no records available on
updated blueprints,

IMaintenance in those days was a

tricky thing," says Univao, "and

the man who did 1t has long seince
been agaigned to newer eqQuipment,
so there 1s nobody avallable from
us today who knows how to serviae
the 0ld machines."

As to whether there are still any
File Computers in operation, Univac
says anybody who has one must have
bought it, and so 1t's out of Uni-
vac's control, both as to documen-
tatlon and malintenance.

One company was getting rid of its
Unlvac I, and wanted to gilve 1% -
away, But Univac found that to take
it apart carefully and reageemble

1t elsewhere would cost $100,000,

80 the machlne was scrapped.

At one time, Unilvac did gilve older
vacuum-tube machines to schools and
non-proflt institutions, but there
were so many headaches wilth proper
documentation that thlis wea dropped
Even with some of the older tran-
slstorlzed computers, it's hard or
imposaible to vrovide updated
achematlicas,

Univac gete 50 letters a month asgk-
ing for information about computers,
mainly from students, Univac sends
& couple of booklets and a ligt of
helpful books.

HARRINGTON'S MICROPROGRAMMED UNIT
Bob Harrington writes from Calif.:

“I solved the problem with program-
m1n§ the 8223 P/ROMs (Nov, 1872,

P 6). I trled more juice to the
point of frying the chip with no
success. It turned out that the
tranglent on the ¢12 volts caused
by the current rush thrcugh the

Voo Pin was 1n effect de-selecting



the output I was trying to program,
I solved this by using separate
12-volt supplies. '

"My ocomputer is nearing completlion,
It has been operating through the
panel controls {no I/O yet) for &
couple of monthe. I am working on
the I/0 board now and have some
microprogramming to do, Here are
some updated specs:

"word length: 12 bite. Registers
(12 vite): acounulator, accumula-
tor extenslon, index (1), storage
address, storage buffer, instruc-
‘tlon address, 16 scratch, console
switches, Core memory: 3200 words,
8-ugec cycle time, Clook: 1,26
MHz, Addressing: direct, relative,
index, I/0: 8-blt bus, 8 inter-
rupte, 8 strobes,

"Instructions: block load/store
to/from scratech (1 to 4 words),
load accumulator, store accumula-
tor, add operand in any scratch
reglster (load accum,, add, sub-
tract, multiply, and, excolusive
or, or, increment, decrement, de-
crement & skip 1f neg.), branch &
store inst, addr., Jump on condl-
tion (8 cond.), 4 shift right N,

2 shift left N, shift left and
count (normalize), clear link,
add & clear link, enable interrupt,
load output buffer & lssue strobe,
1ssue strobe, input data,

"I'm using a 5-bit op code, 3 modi-
fier bite, and 4 blts for scrateh
reglster address. Some instructlons
use a second word for an address,
The op-code bits contrel the ad-
dress of a 256-bit ROM, the output
of which controls the address in

an array of four 256-bit ROMs ar-
ranged to give &4 16-bit words.
These 16 bits are decoded in groups
of four to €4 control linea. The
addreses of the 64-word ROM 1s se-
quenced at 1.26 MHz beginning at
the location selected by the first-
mentioned ROM, Each inatruction
occuples one to five mleroprogram
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steps. I made elementary loops by
using one control line to reset
the least two significant blts of
the address counter, Another re-
sets all bite, cauging a branch to
000000, where the fetch-next-
ingtruction instruction resides,

I uged ordinary logic in addition
to the mlcroprogramming to squeeze
more out of it. The four types of
shlft-right instructions, for ex-
ample, all use the same mlcroprog-
ram, the differences beilng genera-
ted by hardware logloc using the
three modifier bita.

"The control panel ie an 8-3/4" by
18" rack panel, The computer is
completely enclosed in a cabinet
which ie 16" deep. The panel hae
four l2-lamp dlsplays plus six
auxiliary. All working registers
can be displayed by means of a
gelector swltoh. The instruction
address reglster can be loaded
manually with the contents of the
oconsole ewitches, and core loca-
tions then examined or loaded in
sequence, There 1s proviegion for
single-step operation, and a
manual interrupt is available.

"I am planning to use my computer
in soientifio/enginerring appli-
cations mostly. One appllication
I've uged it for so far was for
testing ocommas for use in a digi-
tal communication system,

"For any who are just etarting or
not too far along, I would highly
recommend (a) mioroprogramming
(which I did), and (b) planning
for future expansion (which I did
not do), " .

REISS ON LSI AND MICROPROGRAMMING
Rugs Relas of Conn, wrote last year:
#For about seven years now I've

been planning to bulld my computer.
Finally last June [1871] I oomplet-
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ed the FuD in EE/Computer Science
and thought I might have time to
get going, The courses I'm now
teaching as Asst, Prof, at RPl-
Hartford Graduate Center such as
Compller Design, Digital System
Design, Diglital Communlcations,
and Minloomputers, have really
gpurred my interest.

ICost-wise the CPU 1s no problem.
This summer I bought 600 ICs from
Gerber Electronics when the price
dropped to 22¢, but still haven't
found the time. Memory 1is the kil-
ler! I'm convinced that ocore is on
the way out and would like to go
with IC memory. The recently intro-
duced Intel in-20 does look like a
pretty good deal, but not exactly
cheap. Perhaps in quantities a
group of ACS memhers could make
this an economical approach, The
cost factor keeps telling me to
use a shlft-reglster memory (such
as the 1402A), but the speed would
be horrible, I am consldering some
"tricky" ewapping schemes between
small IAM and SR memorles, such as
the "cache" system, but this prob-
lem 18 yet to be resolved,

"Enter the Intel 4004 and 8008 CPU
on & chipl!! Both are complete

CPUs with quite a bit of power (45
instructions) and flexibility (in-
ternal addreas stack for subroutine
nesting, ete.). The 4004 1s not &a
desirable since it is more ocompli-
cated to control and doesn't look
&g much llke a typlcal computer,
The 8008, however, is a beaut!...s

"The only drawback I see on these
devices 1s thelr slow speed (ebout
1 MHz clock), ylelding about 75k
instructions per second, For ama-
teur (and many commerclal) uses
this should be no real problem.
Whether we walt 1 sec or 3 sec for
an answer does not really matter,.
But a cost of $5k or $1k doeg mat-
ter! I believe thise approach would
be ideal for a "conversaticnal/in-
teractive' system using FOCAL, BA~
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SIC, APL-type languages. /riting
the interpretere are not THAT much
trouble either, My studente are
finding this out in Compiler De-
sign clags where each gtudent
writes hls own compller for a
special-purpose language he cre-
ates -~ 1in about } semester,

"One other point I've concluded 1s
that any computer (and especially
an amateur Jjcb for experimental
usea) should be miecroprogrammed
and (dynamically) microprogramma-
ble. Commerclally avallable ROMs
are now reasonably priced (one can
build his own programmer), or one
ocould go the diode-matrix route.
But 1 gee no meaningful justlifioca-
tion for hard-wired ingtruction
sets. The use of an IC ALU with
two input buses which derive sig-
nals from any reglster through a
nultichannel MUX, and the use of
nicroprogramming, offer a very
neat, simple, and flexible arran-
gement for any computer, Through
mloroprogranming such a computer
could emulate any other computer,
S1xteen-bit registers alaso seem
like the most appropriate choice.
But I really think something like
the Intel 8008 1s an even less ex-
penslve route. This might form the
basis of a "general! ACS computer
as was dlscussed in the initial
1sgues of the ACS Hewsletter, I'd
be happy to work with others to-
ward this goal." (R.A, Reiss, RFD
1, Box 176A, School R4,, Bolton,
Conn, 06040, )

The Intel in-20 is a 1k x 12 mem-
ory system, 950-nsec speed, on a

6" x 8% PC board, one for $620. The
in-26, announced three montha ago,
1s taillored for the 8008: 4k x 8
bitse, S00 nesec, same size board,
$750 for one,

PROGRESS REPORT ON MOLASSES I
Richard Diockey writes from Calif:
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tWith integrated-oircult technology
simplifying computeras faster than
we can get the o0ld stuff to work,
it takes some determination not to
Junk the carefully-bullt arithmetio
unit and just buy a tiny lump for
$15 which does the whole job!

IMolasses I 1ls still making pro-
gresa. In 1966 I bought the diodes
for switching the drum tracks;
last year I got them soldered on-
to the printed-olrcuit boards, I
have acquired a complete photo-
reader from a G-1l5, and am modlfy-
ing it so that all the ocontrol log-
lc is located inslde the box, in-
cluding a rewlnd system 1% never
had before. Now 1f I only had the
"rest of the G-15, I'd be happy.

"Right now I have access (inolud-
ing keys) to 8 G-15'g, a CDC 048,
Burroughs 205, PDP-8L, and an
Athena, but there'!s nothing like
having your own,!

HARDYWARE: LSI

Signetics PIP Chip

Durk Pearson (Callf,) says that
Signetics haas a PIP (Programmable
Integrated Processor) chip. The
data sheet says "all data opera-
tlons are performed on 8-bit bytes,
and an 8-bit bus is uged for all
memory and I/0 data transfers. A
13-bit memory address is used for
direct addressing of up to 8k
bytes of storage, There are four
g~blt general-purpose registers."
Unlt price is less than $100 (the
PIP may be as low as $25 by 1974),

Another Microsystems MOS LSI IC CPU

Xen Karow sends word from Illinols
on the Microsystems International
{Canada) CP3/1 Micro-Computer Sys-
ten, The bulletin says: "The CPU
contains two memory pointers: the
usual program counter (PC) and a
data pointer (DP), which allows
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logical, as well as physical sepa-
ration, of program and data., Both
PC and DP are 12 bits long and can
directly address 4096 memory loca-
tiona. A memory-expander chip 1is
avallable to extend addressing ca-
pacity to 256k. Each memory loca-
tion contains 4 bits of data (one
nivble, which is half a byte),"

A nibble??

¥I algo has & MF7114 (4-bit paral-
lel Arithmetic Unit & 12-blt nemory
reference unit & Instruction and
Control Unit) and an MF8008 (8-bit
parallel adder & six 8-bit data
reglsters & B8-blt accumulator &

two 8-bit temporary reglsters &
four flag bits & eight 14-bit ad-
dress registers),

Oriental Wizardry

Myron Calhoun (Kangas) found this
in Modern Data:

"Tang Juan, 22, an undergraduate
at the National Chengkung Univer-
slty (Chenta), has succeeded in
making the Republic of China'ls
first fourth-generation computer,
Nicknamed "Tang Go Go" (Brother
Tang), 1t coet all of $60 and took
Tang Juan six months to build. Ex-
cept for the LSI components, all
parts were bought from junk shops
in Taiwan,!

PUBLICATICNS

Computer Archiltecture

This 1s the title of a 226-page
book by Caxton Foster of the Univ,
of Mase. (Van Nostrand Reinhold,
$12,50), It begins with binary num-
bers, has chapters on logic, stor-
age, addressing, I/0, speeding up
the computer, parallelism, and
tessellated computers, Chapter 5
1s 30 pages on An Elementary Ma-
chine, describes a "very simple
computer, one that might sell for
about $10,000 or go, BLUE (named
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for the color of the cabinet; the
author says "I'm weary of acro-

@ 1yue') has 4k words of l-usec core,

'l6 bits per word, 16 commands, and
a common-bus scheme. It looks pos-
slble to bulld a machine from the
black-box diagrams, although the
last sentence says the computer 1is
"ao simple that probably nobody
would actually want to buy one,":

As Foster puts it previously, "none.

of the 'goody features'! present on
most current machines, e.g., indl-
rect addressing, index reglaters,
interrupt, ete., are present,"

Computer History .

"The Computer from Pascal to von
Neumann" (Princeton University

. Press, 378 pages, $12,50) is by

Herman H. CGoldstine, who helped
create ENIAC, The first part in-
volves the early ploneera: Babbage,
Boole, Hollerith, Bush, etec. The
second covers ENIAC and EDVAC at
the Moore ‘School, and the third 1s

“on the postwar years at the Insgti-

tute for Advanced Study at Prince-
ton, through 1957 (after which the
author joined IBii). There are only
“a couple of slmple schematics, and
the text does not get very techni-
cal, as 1t was intended for an
audience beyond computerniks, but
it is an interesting and informa-
tive narrative by & man who was
there at the beginning.

v

.DEC Sells & Book

Dlgital EHgulpment Corp,., whlch has
been givinﬁ books away for years,
now has a "Digital Preas" thet
publishes books for sale., The first
of these 1ls "Designing Computers
and Digital Systems,' by Bell, Gra-
son and Hewell of Carneglie-lellon
University; 447 pages for $3,95,
The ad for this book 1s slightly
mlsleading, as it says only that
this 1s & fguide to the design of
digital equiphent using reglster
tranafer modules as the baslc .com-~
ponent." The subtitle of the book
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iteelf is properly expliocit: "Using
PIOP-16 Regiater Transfer Modulesg,"
80 this is not &a cookbook on compu-
ter design, but rather a lengthy -
application note on DEC's RTMs, and -
thus 1ls of little or no interest
to amateurs., Any comments?

Popular Computing

This 1s the title of a monthly pub-
lication by Fred Gruenberqer, which
began last month, and is fdesigned
for those who are interested in -
computing for its own sake," The
first 1ssue is 12 pages long, con-
tains. 1tems on the 3X+l1l problem, .
the Wellg/Ulam Conjecture, notes

on the Hewlett-Packard HP-36, sta-
tlstical data on the calendar sys-
tem, a book review of "Progranm

Test Methode," and a 1list of sub-
factorials, The coat 1s %15 a year

- {or $12 1f remittance accompanies

the order): Popular Computing, Box
272, Calebasas, Calif, 91302,

Logic Newsletter

The "Logle Newsletter,! advertiged
in at least one electronics hobby
megazines at 31 for a eample copy
(and for each 1ssue) from UTI (P,

' 0. Box 252, Waldwick, N,J. 07463)

1s published 10 times & year (Sept.
to June) and 1s & curiocus mixture
of bits and pleces, The first is-
sue (Sept. 1972) conglats of a 4-
page wraparound with a page on lo-
gle function generators. in textbook
style, five simplé circults (gate,
flip-fiop, latching FF, RTL NOR,
clock circuit), a book review, and
very brief news items on publica-
tions and ICe, The four inserta
are: truth-table summary of func-
tions; powers of two; loglc func-
tlon chart; table of combinationsa
(of two variables). And a 6-page
loglo-deslign example: decimal-to-
8421 BCD encoder,

The first issue states: "Starting
next month, each issue will con-
tailn a 4-page application note on
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The Amateur Computer Saciety 1s
open to all who are interested
in bullding and operating a dig-
ital computer that can at least
perform automatioc multipllcation
and division, or 1s of a compar-
able complexity,

For membershlp in the ACS, and
a subscription of at least eight
isgues of Volume III of the News-
letter, send 3$5 (or & check) to:

Stephen B, CGray

Anateur Computer Soclety

260 Noroton Ave,

Darien, Conn, 06820
The ACS Newsletter will appear
 every two months or so,

the most popular UTI 7400 Series
integrated circuits." A logic de-
glgn example is to be included in
each issue, The price 1s $9 for
one year, %15 for two,

UTI also sells hardware, including
7400 ICs, a breadboard ki, seml-
conductor memoriles, ete,

HELP FROM TITUS ON INSTRUMENTS

Jonathan Titus (Titus Labsa, P.O0.
Box 242, Blacksburg, Va, 24060)
writes: "The logic probes that we
are using here for trouble-shoot-
ing were developed here by our
gstaff, They are better than the
Hewleti-Packard probes and at
least as good as the Kurz-Kasch
probes that ocurrently sell for $80
to $100. We have two deeignse for
pulse and loglc-level detection
and one design for a pulser probe
that allows in-circult generation
of pulses,

"We algo have our own deslgn for a
logic olip, along the same lines
as the HP type, but ours has only
a couple of simple ICs inelde and
1t stlll has the +5 and ground
auto-geek featureas,

"We have been using two types of
trace adaptors for some inexpeneive
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scopes such &s any of the Heath
general-purpose soopes, One adep-
ter uses a switched amplifier and .
the other uges a gtandard diode-
swltoh arrangement. The diode
switch 1s the one I would recommend,
It has individual position and

galn controls for each channel and
1% may be used with elther AC or

DC soopes, Chop rate is between

100 kHz and 1 MHz, and it can algo
be used in the alternate mode!

'Since we are in the business of .
doing speclal development of inter-
faces, we don't usually make our
internal technical reportes avail-
able to the public, but since there
seems to be a need among amateurs,
we have made an exception. Members
of the ACS may obtain these reports
from us for the cost of duplication
and malling. Please refer to the
numbers and costs shown below!

"Technical Report #67, Logic Indi-
cator Probea, $1; #68, Logic Fulser
Probe, $1; #69, Logic Clip, $1; #'72.
Two- and Four-Trace Socove Adaptere,
§3. For $§5 we will esend all four

Tech Reports. The reports contain a
1list of all needed parts (all stan-
dard) and full directions for dupli-
catlon, along with schematics and
checkout procedure,!

About the Foster book (p 4), Jon
says "It is an extremely easy to
read, informative book that shows
how a computer 1a developed. It is
worth its coaet many times over.
Perhaps before any of the newer ACS
members start on a computer they
should read Computer Architecture."

FOR SALE: Jim Mims (307 Sudbury R4, ,
Linthicum, Md. 21090) has Ampex
memories, 4K of 16 bits with read/
wrlte electronics, $300 or best of-
fer; similar with 4K of 8 bits,
half price; two Univac 1105 core
stacka, 4K by 36 bits, 275 each,

Bryant 7505 drum, agking 380,
Copyright 1975 by Stephen B, Gray
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DICK SNYDER'S MININOVA 721

From Florida, Dick Snyder sent sev-
eral dozen pages about his compu-
ter, and also hils resume, whose
laaﬁ line says "Designed and built
8-bit computer." Dick says:

"The Mininova 721 1s designed to
be a miniature Nova 1200, I've
uged and programmed Data General's
Nova 1200 minicomputer, and have
been exposed to many other mfr's
minicomputers. I feel the Nova is
the finesgt mini available, I want-

-ed to have a Nova for my very own,

but couldn't afford it. I thought
hgomeday when the price of ICs
comes down I'll design and bulld
my own minlcomputer, a small-scale
version of the Nova,"

Well, the pricee of ICs came down
tenfold or more in 1971-72, and
that made my dream practioal. The
rest was innovation, enthusiagm
and a lot of careful planning. he
result 1s my very own minicomputer,
of which I'm really proud! The
Mininova 721 has an instruction

get very much like the Nova's, (The
Nova has the finest, most powerful
inatruction set of any minicomputer
on the market today, and l've care-
fully studied most of them.) The
Mininova 721 has oontrol switches
very much like the Nova's. (The
Nova'as controls are the most prao-
tical I've seen on a& minicomputer. )

¥So I've incorporated very oare-
fully the best features of the Nova
instruction eet and programmer's
consgole, and designed the olrcultis
to make a true stored-program, pro-
grammable digital computer (com-
Plete with loads of integrated-
eircult MOS-RAM memory) that would
execute 16 different very carefully
selected ingtructions, These in-

structions were chosen so that

some functlons of the Nova instrue-
tion set could be performed direct-
ly, and others by a group of 3 or
4 instructions., For example, the
Mininova instruction set includes

a right-shift instruction, but no
ieft-shift inatruction. This is be-
cause i1t is hard to produce &

right shift ueing other inetruoc-
tions, but easy to durlicate a

left shift by adding two ldentical
operands,

"After choosing my instruction set
and control-panel-switch functions,
I gtarted (on paper) blocking out
major reglsters, The instruction
set was chosen to allow the machine
to have two program-accessible data
reglsters., These were set down,
along with a few address registers,
I deternmlned what register trang-
fers were needed to implement eaoch
inetruotion. Then I grouped related
operations together, and placed
them under the control of mode
rflip-flops. Then I began to assign
the times when these operations
would be enabled. I specified all
the conditions and times to enable
setting and clearing of the mode
flip-flops, and then I was able to
begln oonsldering waveforms and
circults. I chose my logic family
(7400 eeries TTL) and began to de-
slgn. I chose my memory ICs (MOS-
RAMe that require only the +5V DC
power supply) and designed the cir-
cults assoclated with the memory
and major registers. I designed

the ecircults that implement the
operations to be performed by the
programmer's console control
ewitches, and designed circults to
enable my computer to do DSA (i.e,,
DMA) transfers to and from & stand-
ard audio hi-fi cassette recorder,
All this time I was involved in pro-
curlng, wiring, and test. I "deslgn-



ed" my power supplieg (I'm using a
Lambda Power Kit and IC voltage
regulators mounted on heat ginks
for the +b6V supply, and & home-
brew rig with IC regulators to
provide +12V for the lamps)} and
agsembled these. |

HAll together I've put about five
months worth of evenings and week-
ends, $360, and about 175 ICe and
IC sockets, and a few hundred feet
of wire into my minicomputer, I've
made loads of plans for the future,
guch as new 1/0 capabilities like
digital cassette and 4K of memory,
all MOS RAM ICs, the kind that re-
quire only the 46V power supply.
I've written and executed programg
on ny computer, and learned how
vainful 1t can be when you don'sg
have indirect addressing, and when
you have only two program-access—
ible data registers, Maybe I'1l
add an indirect addressing capabil-
ity; I haven't decided yet. But
anyway, 1t sure 1s rewarding! Ilve
ghown the Mininova to my employers
and former employers, and friends,
and recelived a wonderful red-carpet
treatment wherever I've taken 1t.

"Mogt of all, I have the esatiefac-
tion of having done all thls, and
done 1t to the best of my ability.
Some parts of the design of pro-
grams and deslgn of machine timing
took an awful lot of intense con-
centration on abstracts, I've got
volumes of designh notes, schemat-
lcs, waveforms, etc., all carefully
arranged, including every problem
I encountered, and how I overcame
the problems; the errors and over-
looka in design philosophy, the
wiring errors, etc, I reailze that
computers are eagy to design, and
kind of standard in makeup, but I
started from scratch, with 1ittle
more than enthuslasm and a desire
to have a computer of my very own
at any cost (except cost 1n money
greater than about $500), I got a
lot of general concepts and timing
help from the old CDC 1704, whioch
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I know forward and backward, but
roet of it all I designed from
scratch, and I'm very pleased with
the regult, I've learned a lot,
and I'll learn lots more in the
future as I continue the project.
I don't intend to expand anything
on this machine except memory eize
and address-register size (thig
wlll meke all storage-reference
ingtructions 4-word ingtructions)
and I/0 capability. To add more
reglaeters or enlarge the regiaters
or add more bits to the instruc-
tion worde (meaning add more bits
per each memory location, more
bits to the instruction registers,
ete.); 1.e., add more instructions,
would change the machine too great-
ly and take it %oo far from the
original challenge. Also it would
require too much wiring! If I want
& larger processor of the same
(approx.) size, I'1ll buy an Intel
1C8-4 system, based on the Intel
4004 conputer-on-a-chip CFU,

"The Minlnova is my dream come
true, and algo 1t 1s my resume in
hardwired form. I've got a lot of
initiative, ambition, and imagina-
tion, and I feel the Mininova
olearly demonstrates my capability
as a digital gystems and cirocuit-
design engineer."

The Mininova 721 is a mixed 4, 8
and 12-blt machine, with 4-bit and
12-bit inatructions, 4-bit storage
words, 8-bit operands (data words)
and 8-bit storage addresses, The

16 instructions include 4-bit regis-
ter reference instructionsg (shift,
inerement, complement, arithmetic,
logical, test) and a control in-
struction (HALT). The storage refe-
rence ilnstructlions are three 4-bit-
words; the first word is the in- -
struction, the other two are stor-
age address. There is a 4-bit I/0
ingtructicn. No parity checking,

no interrupt system, no program
protect system,

&

The instructions are HLT (halt),
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JMP. (Jump), JSR (jump to subrou-
tine), SMZ (skip if memory oon-
tents are zero), LDA (load A reg-
ister), LDB (load B), STA (store
A), 9TB (store B), R3B (right
gshift B}, INA (increment A), CMA
{complement A), MOV (move B to A),
ADD (add A to B), AND (logical
AND), 92C (skip on zero cerry),
SNB (skip on negative B),

The 721 operatesa on 8-bit single-
word operands, handles signed num-
bers from -12815 to +127,¢ and
unaigned._numbers from 0 to 255,

The random-acceaes memory has 256
storage. locations, each contalning
& 4-blt word, addressed directly.
The 721 executes about 300 instruc-
tiona per second in run mode, 160
a aecond in mixed node,

Future additions include changing
the SMZ ingtruction to DSZ (decre-
ment and skip on zero), the 8ZC to
8C8 (ekip Lf carry is set), SNB

to IOT (input/output transfer).

Dick agks if anyone's computer in
the ACS does direct-storage trans-
fers (DMA or DSA) to a cassette
recorder or other magnetic-tape
unit (Richard Snyder, 1810 N.W,
23rd Blvd,, Apt. 181, Galnesville,
Fla. 32608),

INTELLEC 4 AND 8 MICROCOMPUTERS

Two of the better-known CPU-on-a-
chip ICs are the Intel 4004 and
- 8008, whioh are 4-blt and 8-bit,
respectively. To help in develop-
ing hardware around these CPUg,
Intel came out with the MC8-4 and
MCS-8 "micro computer sets" of
chips that can be combined and
programmed to make a variety of
miecroprogrammable general-purpose
ocomputers (see the June 1972 Newe-
letter, page 2),

Now Intel has gone a agtep further
and "to make it easier to use
these sets, now offers complete
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4-bit and 8-blt modular microcom-
puter development systems called
Intellec 4 and Intellec 8." They
iprovide a flexible, inexpensive,
and simplifled method for develop-
ing OEM systeme, They are self-
contained, expandable systems com-
plete with central processor, mem-
ory, 1/0, erystal clock, power
suppllea, standard software, and a
control and display congole.!

The "complete table top develop-
ment system" costas $2195 for the
Intellec 4, $2395 for the 8, They
come with system monitor, regident
assembler, and text editor. At ex-
tra cost are a PL/M (derived from
PL/1) compiler, and an assembler
and a simulator, all three written
in Fortran IV, and also available
through three time-gharing compa-
nies (GE, Tymshare, Applied Logic).

Another option 1s a complete PROM
programmer, After the program is
firm, 1t may be placed in the non-
volatile astoragze of the Intel
17024 PROM,

The ocards making up the two com-
puters can be bought sepérately.
"The major benefit of the Intellec
nodular microcomputers 1s that
random-access memories (RAMgs) may
be used instead of read-only mem-
ories (ROMs) for program storage,

- By uelng RAMs, program loading and

modification 1s made much easier.
In additlon, the Intellec front
panel control and display conaole
nake it easier to monitor and de-
bug programs.

The Intellec 8 c¢an directly address
up to 16K 8-bit bytes of memory
which can be any mix of ROMs, PROMe
or RAMs, There are 48 instructions,
plus 8 input and 24 output ports
(8-pit), .

Intel has a Microcomputer Workshop
in California for the MC8-4 (3 days,
$360), MC8-8 (2 days, $250), and

" PL/M (2 days, $300); hende-on labs,
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DIGITAL EQUIPMENT RTM BOOK

The May 1973 lNewsletter had an
item (page 5) about the DEC book,
"Designing Computers and Digital
Syestems," saying 1t is a long ap-
plication note on DEC's PDP-16
Reglster Transfer Modules, and so
1s of 1ittle or no interest to
amateurs, and asked for comments,

Doug Jengen comments:

“In fact, thls 1s a very important
text in the professional computer
literature, and should be of con-
slderable value to the sericus
anateur, The reglster-transfer
level of design has &lways been
important but rather neglected;
now technology (MSI, LSI) is for-
eing it into prominence, The hook
1llusgtrates the concepts with the
PDP-16 register tranafer modules
{which are the only ones commer-
cially avallable as such), but the
ldeas apply directly to digltal
machines designed with convention-
al ICs., Almost no one designs
thelr own gates from reslstors and
transistoras any more (except for
the fun or experience), Few pro-
fessional englneers ever design
counters, regleters, etc.-- they
uge MSI and LSI, Design will con-
tinue to occur primarily at higher
and higher levels; that's what de-
signing with Register Transfer Mod-
ules is all about (there is an even
higher level called the Processor/
lemory/Switch level),

WIf you recall, in a past issue of
the ACS Newsletter I vropoged that
the Processor/Memory/Switch level
(the use of commercially available
microprocessors, memories, etc,)
18 the appropriate level for those
ACS members whose primary goal lg
having and using thelr own compu-
ter, The only Jjustification for
getting involved with gate-level
deslgn 1s for the experience—-
these days 1t 1s rarely going to
be a ocost-effectlve approach to
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acquiring & machine,"

Glen Langdon also comments:

'On Foster's book, Computer Archi-
tecture (May 1973 Newsletter, page
4), 1t 18 true that in Chapter 5
on BLUE, 1%t lacks many '"goody"
features -- but read on to the
next chapter where he defines
INDIGO with indexing. The book nmay
not be as easy for a beginner to
read as 1t geems to us,...

“On the RTM book by DEC by Bell et
al, don't sell 1t short, There 1is

a lot of wisdom in it, involving
their languages ISF and FM8, intro-
duced in the book Computer Struc-
tures, The FDP-16 really ign't a
computer, it's a set of cards, The
timing philosophy cne usea in ap-
plying these cards is "“asynchronous"
in the senge of "invitation" and
completion" signalg controlling
the sequencing of eventa. In this
senge, 1t 18 not a cookbook on
current practice, which uses a
system ¢lock,"

DEC now offers the DEClab-RT, a
training unit consisting of build-
ing blocks: arithmetic units, bus
sense, memorles, interfaces and
controle, for learning to "under-
stand dlgital system design utili-
zing the register tranafer oon-
cept." The Basic KAt 1s §1425,

THE UGLY DUCKLING COMPUTER

Glen Langdon of upstate New Y,rk
was loaned by IBM to the University
of Seo Paulo in Brazil for a year
ending June 1972, For the "Patinho
Feio" (ugly duckling) computer pro-
Ject, Glen's group of graduate stu-
dente designed "an instruction set
to have about the power of the PDP-
8, although the word size is 8 bits.
The power supplles were designed
and built by students, The 4K men-
ory was imported from FPhilipa. The
circuite were T2L from Falrehild,

A(Ci3
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We had a printed-oircuilt lab, and
all the cards were done there,
Some cards (the control carde)
were mounted with l4-pin DIP sook-
ets and wire-wrapped, to facili-
tate debugging, Having had success
with making one-sided printed cir-
cults, an attempt was made to do
2-sided ones with the plated-thru-
hole, We got two data-flow cards
done with this technology (after
much eweat; many necessary cheml-
cals are not yet available in Bra-
z11l) before abandoning it and go-
ing to soldered wiring on the
card. The cards plug into a Cam-
blon rack, with wire-wrap sockets,
The back panel was wire-wrapped; a
computer program alded by listing
the deslred connections and their
lengths.

"The I/0 bus was sort of a cross
between the PDP-8 scheme and the
HP 2116B bus, A Teletype terminal,
a plotter, and an optical paper-
tape reader were interfaced with
it, The panel dleplay was LED,
controls include read/write memory
from swltchea/to diasplay, plus
slngle-instructlion cycle, and sin-~
gle maohine cycle,"

NATIONAL SEMICONDUCTCR'S IMP-16C
Doug Jensen wrote further:

"R.A, Relsa' enthuslasm in the May
lssue over the primitive Intel
8008 is rather nisplaced, For less
than $500 in singles, one can pur-

ochase the flve National Semiconduc-

tor GPCP MOS8 LSI chips and the two
dogzen TTL ICs needed to oconsatruct
& 16-bit microproceasor. The re-
sulting IMP-16C (as Nationel calls
it) has an lnstruction set similar
to the Nova, although at about 5--
10 microseconds per instruction it
is quite a bit slower than & Nova,
However, the IMP-16C 1s not only
fagter than an 8008 but aleo in-
finitely easler to program and te
interface with, (Intel will short-
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ly announce & much improved chip
called the 8080,) Professional
computer users are becoming more
and more aware that programmability
ies crucial because software devel-
opment usually requires far more
time (and thus money) than hard-
ware development,

"The subject of software brings
me to the advantage that commer-
clal microprocessors have over
home-bullt machines, in that at
least an assembler and some dlag-
noatlcs and utilities are already
avallable, although usually at a
fee. Private individual members
of ACS who have purchased the
National GPCP components are wel-
come to contact me for a copy of
the software listings at a nominal
reproduction cost instead of the
$2000 or so charged by National,

"If you are interested in the IMP-
16-C approach, 1t 1s a worthwhile
inveatment of $5 to purchase the
application manual (4200021A) from
National Semiconductor Corp., 2900
Semiconductor Drive, Santa Clara,
California 95051,

"Because the MOS microprocessors
are 80 inexpenslive, it 1s tempting
to conglder how & more powerful
machine might be congtructed out
of more than one of them. Thig 1s
& very non-trivial task; I have
extenslve experlence in this area
(inocluding using IMP 16Cs), and
will be happy to dlscugs the mat-
ter with those interested. Inoiw-
dentally, the GPCP parts can be
used to build a full 32-bit pro-
cessor at less than twice the cost
of a 16-btit one,

"A couple of TTL LSI microproces-
gors are nearing introduction, as
1es a one-chip MOS8 replacement for
the PDP-8 CPU,

"Let me clogse with & orase commer-
¢lal mention that I still have a
few 5 volt/48 amp power supplies
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The Amateur Lomputer Society 1s
open to all who are interested
in bullding and operating a dig-
ital computer that ocan at least
perform automatic multiplication
and diviglon, or 1s or a compar-
able complexity..

For membership in the ACS, and
& subscoription of at least eight
1gsues of Volume III of the News-
"letter, esend §5 (or a check) to:

Stephen B, Gray

Anateur Computer Soclety

260 Noroton Ave,

Darien, Conn, 06820
The ACS Newsletter will appear

every two months or go,

left for sale. These very high
quality unites are new, factory-
gealed Lambda LMF-58, which cur-
rently list for $475 each; my
price 1a only $150." (E., Douglas
Jensen, M,3, A3340, Honeywell, Inc,
2345 Walnut 8t., St, Paul, Minn,
56113, )

MORE FROM DICK SNYDER

Right at this point I found a later
letter from Dick Snyder that 1'd
forgotten, Perhaps I should rewrite
this Newsletter, but I'd hate to
delete Dick's infeotiously enthuasl-
agtic letter. Dick.wrote:

"I'm pleaged that you intend to
print up & lot of my introducdtion,
but after carefully looking through
all the ACS Newsletters I've just
received, I'm afraid I'd be embar-
rassed to see some parts of that
intro in the Newsletter, Really,
ny machine ia almost nothing com-
pared to some of these people's
machines; I have such & small
amount of memory, and no program
aocess 1/0 yet, only DMA access
I/0, and only to one external de-
vice,... Perhapg I'd better juast
say I like the Nova best, better
-..than other multi-scoumulator nk-
chines with standard arohiteoture
and gomplex instruction sets....
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The only thing I think any of your
readers would be interested in 1s
my DMA oircuits, since I'm using &
standard unmodified audio cassette
recorder. 1'd be glad to share the
plang for that with anyone who is
interested, for $1.50.,..."

Dick also asks 1f any info 1ls -
available on the pins, voltage
levels, etc., for R/W control and
data, for an Ampex 1K X 16 core
memory, model 1024 RVS 16, assembly
#3223634-10A, serial #4l14,

THE TRADING POST

A Batoh of Boardg, ICs, ete.

E4 Kirkley (7-B Ridge RA., Greenbelt,
Md, 20770) has a number of DEC
Flip-Chip boardeg, digital I0s, re-
lays, keyboard, and core memory (2K

X 16), all for $250, with data ' .
sheets, and mostly unuged. Algo &~
Tektronix 511AD scope for $130.

Core Planes and Amplifierg

Gene Witherup (8220 Michener Ave.,
Philadelphia, Pa, 19160) has 8
planes of core, each 18 X 8 words,
18 bits, Algo 4 boards of sense
amplifiers for these cores. And 22
new and 45 used Motorola RTL oir-
oults, For a llat of items, send a
self-addreseed envelope,

MNH - Applied Electronjics

Digital computer equipment ig - :
available from MNH - Applied Elec-
tronliocs, P,0, Box 1208, Landover,
M4, 20785. Their latest catalog
ingludes a Dataoraft oore system,
512 X 9, with 7400 geries TTL,
843; keyboard, computer control
and I/0 device, $77; tape trang-
port, $118; computer backplane

and empty oards, space for 7000
ICa, $33. MNR also sells ICs, con-
nectors, chassis hardvare, eto,.

P
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TYING A COMPUTER TO A TAPE RECORDER

Norm Saunders (Mass.) wrote the
following some time ago to help a
member wanting to use tape:

"Ferhaps I can help on the tying
of a computer to a tape recorder.
You have gtated that you want to
go between a computer and tape,
You need to conslder all the peri-
pherals as well, before you start
to tlie the two together. As for
card readers, I have had no use
for them for the lagt 20 yearas
since magnetic recorders becane
easily available,

To give you an idea of what ig
involved, I'1l tell you of my se-
quence of developments. Thls copy,
incidentally, is printed from a
60-cent seven-inch reel of tape on
a 15-year-old tape recorder by a
Teletype SK33 or some such machine
with speed of 3-3/4 inch/second on
the tape, About five years ago I
bought the Teletype new. The first
priority seemed to be to make re-
trievable records. Hence I first
bullt a modulator-demodulator
(modem) to get to the tape record-
er from the keyboard and from tape
to printer. To get eome editing
facllity, this was deslgned and
built so that the keyboard ocould
break intoc the print etream at any
gap in the text and ingert addi-
tional characters.

"The next need was found to be &
" motlon-controlled recorder, go I
built one. This lets me compress
the rough and uneven entry of
characters from the keyboard, or
as played back from the real-time
tape-recording, into substantially
full-printer-speed capability. In
my case this 1s especlally necea-
gary, since with only occaslonal
use of the Teletype, scme of the

bearings tend to freeze when the
machine heats up after long opera-
tion, and 1f this happens when a
copy 1s belng printed from &n ana-
log recording and I'm not around,
I've got & 25-dollar repair bill,

"The next step was the buffers to
go from real-time Teletype format
to a slmple 8 btits at computer
speeds, and back again, I chose to
build a special-purpose buffer for
each direction, since this, among
other things, made Teletype control
of the computer easier, and allowed
continuous recording (with subse-
quent printout when desired) of any
portion of the computer operation.
You wlll realize that this 1s a
godsend in debugging and/or recov-

ery, at low cost, of an operation

that went sour somewhere before 1t
was completed, At present under
development is B-channel input and
output, to allow sort and merge
using the almost unlimited storage
of tapes. Eight of the basic input/
output units would use half as much
TTL as ny whole comruter {less the
CRT store and display part) does.
Whereas my deslgn for 8 channels

at a time usges only a few packages
more, The next step will be to go
to tape recording at a one-kilobit-
per-second rate, and after that to
flve kilobits per second or possib-
ly more,

"A typical recording sequence starts
with turning on the power. It 1g
necessary to load the thread the
tape. The next actlons are: start
moving, get up to speed, locate
working location, read or write
decelerate, stop, reverse (apeed
and distance, etc., are considera-
ticne here too; often you must re-
verse to re-read, becauge an error
check failed or you missed the de-~
sired location), iterate, and shut
down when finished.



"There are many types of declsions
required:

A, How nuch of the above sequence
is going to be manual and how much
computer-oontrolled?

B, Is the data to be recorded
and read incrementally, with stop
and start around each blook (which
may be as small as a single char-
acter or even a sgingle bit) or are
read and write to be awitched 1n
while running?

C. How 1s the data going to be
entered? Cne or multiple tracka?
By blocks? Of what ailze? (1, 8,
64, 512-bit block slzes have pro-
ven useful to me.) With character
parity? With bit-place parlity per
block? These last two are some-
times called row and ¢olumn pari-
tles, Or 1s Teletype or some other
.- gpecial format to be uged? (When
I go to 1 Kpit/eeo, I'll probably
go from TT to & self-clocking for-
nat,) In any case, representation
for the printer or dlsplay should
be in ASCII 1f at all possible,

- D. What means of synohronization
is to be uged? For bits? For
blocka? If synchronous idle, 1001
0110, or null is uged for blook
synohronization, there may be
trouble 1f this gets out into a
public carrler's lines at aome
future extenslon of your system.

E, What means of error detection
1a to be uped?

P, What means of error corresction
18 to be used? The TT format 1s of
some help with both of thease, but
AT synchronization is loat in a
golidly-packed TT recording, the
printout 1s real garbage., Parity isa
mentioned above, Multiplicity of
recordings is another approach;
that 1s, many coples of data in’

" proportion to its ilmportance.

G. What mode of recording is to
be used? Amplitude, amplitude mod-
ulation, frequency modulation,
rhese modulation, pulse width
modulation, eto. Duplication, par-
ity, self-clocking, permanent
clock, come in here too,

H. What quality of reocorder 1is
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available? The 4LO Japanese record-
er ls in some ways my favorite
(make that ten-dollar -- I'm not
going to run this through the edit-
ing process but am golng to keep
the original and send you direct
printouts from the tape so that

You can gee why I need the editing
process). But it has many head-
aches, such as the lack of a cap-
stan, and under-powered motor, The
100-dollar unlt borrowed from the
household 18 my mainstay. Thie isa
not really so cheap when your wife
then goes out and buys a couple of
her own. The three-motored solenocid-
actuated deck was going to be my
baslic unit, but after getting
optico-nechanical-electrical servos
tled to it so as to get the one-
milliseocond starts and stops from
high speed that I sought, I found
that in overall operation tliese
speeds, rather tremendous accele-
rations, were simply not needed

"and probably inadvigable since-

they stressed the tape to about a
quarter of that whioh would begin
to stretch it, When a data-proces-
sing syetem needs interface with
only one man, the problems are
quite different and some very
almple and elegant solutions can
be used. The wow, flutter and
frequengy response of the recorder
to be used may dictate several of
the choloes mentioned, Speeds of
1-7/8, 3-3/4, 7-1/2, 15 inches per
second and others are usable, but
again, a choice 1s needed. A com-
Plete data~-processing system for
one man or one household could
well use at least three speeds,
but each speed would be used only
on those unite dedicated to 1t."

FREE COMPUTER

Mark Jamea (Calif.) ran letters
in two publications, asking for
the donatlion of a computer, and
this i1s what happened:

"Please excuse me for not writing
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sooner; however, I had had very
1ittle luck in response to my let-
ters in Computerworld and Datamg-
tion. Finally my long shot patd
grr. A gomgany re:ponged to ny

stter in Datamatio Y saying
that they had some undiscloged -
computer equipment that they would'
be willing to give to me. What
transpired was beyond my greatest
expectations, The machine that wags
given to me is a 32X, third-genera-
tlon, mloroprogrammable computer
system with eight 556/800-bpli tape
drives, a Seleotrioc I/0 unit, and
& 100-cpm reader,

"The main memory consists of 32,
768 locations in core, with a full
¢ycle time of 2 microeseoonds, and
access time of 800 ngec, The system
1e highly microprogrammable, with
1K X 36 bytes (used in 18-bit .
bytes) of microprogrammable core
that oycles in one microsecond.
After hauling the ocomputer from
Newport Beach, Calif, to Belmont,
Calif, where I live, and moving
the 1300 CPU, the tapes &nd con-
trol console to the lower level of
our seplit-level home, with the help
of several rather husky friends of
nine, I was ready to start modify-
ing the 208-volt, 3-phase power
supply in the cPﬁ. Very fortunate-
ly, once again I lucked out in
that the power-supply design used
& bank of three separate tranafor-
‘mers to supply the main Vgg and
VEE.voltages. Merely by rewiring
tEE AC inputs of the tranaformers
and adding an additional amount of
filtering to the output of the
power supply, I've been able to
get Voo and VEE. Fortunately, all
of the moat critical voltages such
a8 senae-amp supply and inhibit-
driver supply came from single-
phase supplies, and thus no add-
itional flltering was neceassary,

"The main frame uses approximately
6000 Fairchila CTL microciroulits,
and ' 1s appropriately named an IC
6000, The system was manufactured
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by Standard Computer Corp. The
unique capability of thie eystem
l1g that it can emulate other com-
puter systems by the use of a
mloroprogramning language called
Miniflow. I presently have IBM
7094 emulation software on cards

‘which I can read into the mioro-

memory, However, I algo have a
rather persistant parity error in
the memory, which has defled my
best efforts to locate. I suspect
& eense-amplifier problenm; however,
I haven't been able to locate it
because I haven't been able to get
my hands on & wideband oecilloscope.
Hopefully, though, as soon as T
can borrow this, 1111 ve able to
scope out the problem, One draw-
back in having a eystem with this
architecture is ‘that the micro-
processor handleg all 1/0 channel
functions, and thue I can't load
dlagnostics or even dlsplay a reg-
ister on the control panel until
the microprocessor 1is functioning.
However, this machine ig golng to
have virtually unlimited potential
in graphics processing, I have algo
had some rather drastic environ-
mental problems, considering the:
fact that the entire esystem dig-
alpatee 48,000 BTU of heat per
hour, and consumes approximately
14 kilowatts of electricel energy.
However, I've been able to operate
the CPU, one tape-control unit and
two tape drives from the electric-
dryer outlet in the houge,"

THE TRADING POST & HELP WANTED

NCR_CRAM Memory

Buster Xillion (2773 N, Winrock,
Altadena, Calif, 91001) writes:

"I've got an NCR CRAM (Card Random
Access Memory), which is basically
& drum memory with a vacuum drum

with 338 different gurfaces in the
shape of magnetic cards. Each oard
is held on a rack and can be indi--
vidually selected, dropped, held
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to the drum and read/written like
& 4drum memory, I've got the ocom-
Plete mechanical transport. I
don't have read/write logio or
timing logic but I do have full
dooumentation from NCR, including
all dlagrams, parts lists, main-
tenance manualg. I'm asking $300;
pick it up &t my house or trade
for a dual-trace triggered-gweep
scope (hopefully around 10 MHz) "

Buster would also like a Selectric
I/0 typewriter, will pay up to
#5600, He has an RC-70, and would
like to hear from ACS members who
have data terminals such that pro-
grams and data could be traded via
a Data-Phone type setup.

Core Electronics; Software Needed

Sal Zuccaro (2118 Athens Ave,, Simi,
Calif. 93065) writee, in part:

"For the local member who may have
a 4K core stack, I have a number
of gets of Ampex R.F.6 memory el-
ectronics boards {2), The sets are
complete for 18 or 368 bits, expand-
able to 20 or 40 bite., 3tack and
dlodes are all that's needed, Cycle
time 18 S00 nsec, but may be used
at slower timing. I think the gets
are worth $50 each, and any local
who uses one can test his unit

here on my equipment,

"Redcor Computer bugted and I, the
greatest scrounger of all time,
Juet happened to be on hand and
out of work. I have a complete
data-processing center in operation
and making money. I am presently
on a tape operating system, and
only time 1s needed for me to up-
- grade to DOS8, From Ampex, I pur-
chased ten mass memories of 5 mil-
lion cores each, I plan to use
these on D08, using core instead
of disc. I have all of the Redoor
goftware, Locally there are about
a dozen genior-level types. who
have Redcor systems in operation,
We all ghare software and hardware
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info, The result i1s that we have
an unbelievable amount of software
in use. We are looking for source
listings of BABIO, COBOL, and -
NASAP, If anyone knowe where we
can get ocarde or mag-tape coples,
please yell,

"The ina and outs of system soft-
ware is quite an education for a
hardware type like me, Fortunately
we have & couple of professional
programmer types in our group. They
help over the bumps,!

Core and Keyboard

Steve Wiebking (910 Pleagure Park,
S8an Antonio, Texas 78227) writes:

"I have nine of the 4086-word x
40-blt core-memory units that Gary
Forbes was selling about two years
ago. One has a single burned-out
inhiblt line; the reast are probably

‘uaable on all bits, although I have

not tried any of them. The stack 1is
mounted on a plug-in unit with
gpace for 19 PC cards. The whole
unit 1ls about 12x12x4 inches and
has four 50-pin connectors on the
back. I have enough FC cards for
about 3 units. Cards will go to
first buyers at $80/stack, whioch

is what I paid for them. also
have one of the Univac keypunch
keyboards that I would like to sell
for $20; the case has a slight crack,

Irouble with 8223 ROMg?

Steve Wiebklng also wrote: "I may
be able to help Bob Harrdngton,

who wag having trouble programmin
the 8223 ROMg (Nov, 1972 igsue), %
was having what I think i1s probably
the same trouble programming some
0f these at work, until I noticed
that the program won't take unless
there is & bypass capacitor across
the 12,5v supply (put it close %o
the ROM) -- I was using about 20uF,"

Empty Tqpe Reels? .
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Tom Crosley (14-3 King Arthur Ct,,
Northlake, 111, 60164) asks 1f any-
one knows where he can get about 6
7?7-inch-dilameter empty ta&pe reels,
for g-inch tape, standard large
hub, for use on hig transports,

Modem Ciroult?

Jim Hart, Jr. (101 N, 8 8t., Mur-
ray, Ky. 42071) asks: "Does any-
body have a cheap and dirty acousg-
tio modem oircuit?”

(Tim hae quit working for NASA as
& physlciat and 1s now going to
medical school. )

Info on a Fabri-tek Core Memory?

Gene Witherup (RD 4, Bloomsburg,
Pa. 17815) asks: "Would any reader
have information about Fabri-tek
core, model 3509 (Rev. C)? This 1s
a 16K-byte core with pulee trans-
formers and diode circultry intact,
and go far I haven't seen any cir-
cults using pulge transformers in
the address lines.'

Working on Computer Musglo?

Ned Lagin (Box 269, Fairfax, Cal,
94930) writes: "Would like to hear
from others working on computer
music projeota. We will need soft-
ware help or collaboration per-
haps." Ned plans to buy a Nova 2/
10 or PDP-11/40, "depends on funds,"

COMMUNITY-GROUP COMPUTER

Resource One (1380 Howard St,, San
Francisco, .Calif, 94103) 1s a non-
profit conmunity group to whioh

" has been donated an XDS8S-940 time-

sharing computer gystem, Projeots
in planning inolude uging the com-
puter for health care (accounting,
billing and statistical reports
for community o¢linlos; developing
informatlon systems usable by cli-
nics to improve and svaluate thelr
services to health-care consumers),

~

communlty-group aervices (helping
with oailing liats, accounting and

-other time-consuming clerical work;

developing a network of shared re-
sourcesg, information and coopera-
tion among many different groupa),
etc, A Resource One member writes:
"We desire only sufficient commer-
clal applications to support our
total operation." They would no
doubt welcome assistance from any
local ACS members in keeping the
940 in ghape &nd in other computer
and eleotronic projects. (Accord-
ing to thelr flyer, One ie & "com-
munity of 200 artists, craftsmen,
technicians and ex-professionals,
living, working and sharing theilr
skills in a converted 5-story
warehouse in the south-of-Market
area,")

IN PRINT

‘Computer Terminal

An artlole by Don Lancaster, "TV
Typewriter," in the Sept., 1573
Radio-Electronics (p 43-45, 50-52)
deacribes a congtruction project
for a computer terminal using a TV
set for CRT dlsplay. Complete con-
atruetion details are available in
& l6-page booklet (which includeg
the original article) for $2.00
from: TV Typewriter, Radio-Elesc-
tronios, 45 Eaet 17 8t., New York,
N.¥Y, 10003,

Parts are available from Southwest
Technical Products: 5 PC boards
for $32.75, keyboard for $18.75. A
eet of semiconduotors will cost
about $50, - .

Radlo-Electronics may be running
an article in a couple of months
on & simple computer to go with the
TV terminal, which generates and
etores 512 charaoters, arranged as
18 lines of 32 raster-soan dot-
matrix characters each, Any key-
board will work with thls terminal,
providing it can generate 7 bits
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The Amateur Computer Sooclety is
open to all who are interested
in bullding and operating a dig-
ital computer that can at least
perform automatic multiplication
and division, or 1s of a compar-
able complexity.

For membership in the ACS, and
a gubscription of at least eight
isaues of Volume III of the News-
' letter, send 85 (or a check) to:

Stephen B, Gray

Amateur Computer Society

260 Noroton Ave,

Darien, Conn, 06820
The AC3 Newsletter will appear

every two months or g0,

of TTL-compatible ASCII code, and
had a keypressed output that is
normally high and drops to ground
When a key 1s pressed,

Conpervative Design
Elmer Beachley (Penn.), commenting

on the "Computer Technician's Hand-

book" by Brice Ward (June 1971
newsletter), says "I have found
that many commerocial schematlos
are more conservatively designed
than 1s necesgary for the amateur,
who usually must sacrifice relias-
bility for ocost. In this reapect,

industry designs can be misleading."

gomputer in a Cornfield

Page one of Computerworld for Oct.
3, 1973, has an article titled "In
Hoosler Cornfield Riges... a Com-
puter?!" and 1t starts: LIBERTY,
Ind., = In the middle of a corn-
fleld, outside this sleepy town of
2,000, sits an old conecrete barn,
Rented by two men for $50/mo, the
“ barn houses a $2 million computer
system they built for $20,000
from surplus and acroungo& hard-
ware components and software so
cheap "it might as well have been
free "

The two men are Bill Eaton and
Gary Forbes, both ACS members,
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Eaton, while with the Air Force in
Phoenix, Arizona, worked in an
eleoctronice aurpiua store that
bought and sold oomputer parts
dumped by the GE Salvage Operation.
Forbes, an o0ld friend, sent him
$800 to buy three tape drives, a
controller, a typewriter and some
oircuit boards. Later Eaton bought
& GE 645 Series line printer, the
1/0 control, and other components
for geoo. Later came 32K (36-bit-
word) of memory for $800,

Out of the Alr Force in 1970, Eaton

bought & 645 CPU for $350, A fully

operational 12,000 line/min printer

was $750. A full set of cables for
the 645 was 12 cente a pound, or
$200 in all, C

Eaton and Forbeg bought a ‘Datanet
CRT terminal for $500 and 32K more
words of memory for $300, Forbes
took a ;ob in Phoenix to be glose
'atore® and Eaton quit hig
Job to spend full time on assem- -
bling a system, Using Eaton's .
wife's salary and Forbes' salary,
they bought all the missing power
supplies, 64K words more of aore,
and a 50M-byte GE DSU 204 Aigk

subsystem., The complete programming

for the 645 was found being sold
for scrap paper and scrap tape.

Eaton and Forbes are looking for
"a buyer, a backer, a proposal
anything in the form of money.*
They claim the system 1s totally
compatible with another 645 or 635,
The last qQuote from Eaton: "Ve
don't oare who buys it; we know
1f bought from GE the system would
coat more than $2 million. After
81x years 1t would be nice to get
some money and stop living in a
cornfield in Indiana. "

- Your Computer?

If you haven't written to the ACS
about yomr computer, send detalls,

Copyrighy 1378 by Stephen B, Gray
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WANG Volume III, Number 8
PATENTS a publication of the (Serial Issue 31)
AMATEUR COMPUTER SOCIETY March 1974
WANG PATENTS tails on a tape-reader-controlled

The July 1969 Newsletter carried
an ltem about the basic patent on
the ingenious logarithmic circuit
uped 1n the Wang calculators,

Cdr. Lyle Pellock, back from duty
in Vietnam, has been researching
Wang patents., He 1s now stationed
in Washington, so “getting to the
Patent Office 1s no problem." His
flrat letter:

"Patent 3,402,285 of Sept, 17
1968, "Calculating A.pparatus,ﬁ
glves the basic theory of the Wang
log generatlon system, replete
with examplea, Patent 3,428,950 of
Feb, 18, 1969, "Pro%rammable Cal-
culating Apparatus,” gives details
on the gang card regderiggateﬁg 1
3,509,329 of April 28, 0, "Cal-
culator,” is very detailed and in-
cludes many loglc diagrams and
logic flow.diagrams. There are 47
sheets of drawings and 17 pages of
text. While I have not checked it
out completely, it would appear
that there 1s more than enough de-
tall to allow bullding a similar
aystenm, All in all, a very good
buy for 50¢. [To get a copy of a
patent, send the number and 50¢ to
the Commissloner of Patents, Wash-
ington, D,C. 20231.] Patent 3,511,
874 of May 12, 1970, "Automatically
Controlled Caiculating Apparatug,"
is a further- expansion of 3,402,
285 and digcusges card prigra?g$gg.
-Patent 3,524,970 of Aug. ’ ’
"Automatically Gontro%%ed Calcula-
ting Apparatus," is a continuation
of 3,428,950, It glves details of
interfacing more than one card
reader, Patent 3,573,746, "Calcu-
lating Jystem," also continues 3,
428,950 and subjects as branching
and looping, Patent 3,594,734 of
July 20, 1971, "Programmable Cal-
culator," gives logic-diagrem de-

calculator. Also, patent 3,474,437
of Oct."21, 1969: "Sganned Display
Device," and patent 3,449,555
"Parallel Binary to Bilnary Coded
Decimal and Pinary Coded Decimal
to Binary Converter Utilizing Cas-
caded Logic Blocks," are informa-
tive, Patent 3,474,437 includes a
schematic of the aystem along with
component values, "

Later:; "The Patent Office has an
excellent cross-referencing system
(Just 1ike a library). All you
need 1s one of the following: pat-
ent, inventor, application serial
number (prior to patent issuance),
or asslgnee. I am not asure if Wang
ls coming out with any new patents;
however, the F.0, 1s tight-lipped
on pending applications."

Letter 3: "Made another trip to
the FPatent Office and found the
latest agsigned to Wang, In my ex-
perience (limlited though it 1ia),
1t 1s kinda rare to get so detall-
ed a patent (3,727,201, April 10,
1975, "Information Storage Sys-
tem"); 1.e. complete with core
part numters, current levels, ac-
cess time, et al, Another recent
Wang patent discuases an automated
braided ROM wiring machine which
I'm sure matches 3,727,201, The
wire size suggested in the automa-
ted loom was 28-32 AWG. :

"Also enclosed is the foreward page
from a arch 1973 NAVELEX (Naval
Electronic Systems Command) publi-
cation, Volume I (of the Digital
Computer Systems Handbook) would
not be too useful to ACSers. Vol,
IT uses the Fabri-Tek Ri-Tran Six
Educational Computer [deseribed

in the Aug, 1966 Newsletter] as

the functional description vehicle,
and covers the 6-bit, 30-instruc-
tlon machine in great detail (func-



tional logic). I feel Vol, IX
would make a worthwhile addition
to a technical library. I have
noted the Gov't Frinting Office
gtock number (0859-0010) and the
price ($3.25).

IMy latest job involves daily
contact with all facets of ship-
board naval electronic equipments,
including, for example, NTD3, AN/
UYK-?, AN/UYK-13, AN/UYK-15, ete,
I am evaluating available infor-
mation on Navy-used computers to
eee which way I want to go. The
one problem with these computers
1s that, except for what 1s call-
ed the mini-UYK (AN/UYK-15), the
machines are blg, I am still look-
ing at the Wang method, and may
gettle for a relatively sinple
programmable pseudo-calculator,"

Letter 4: "I made another trip to
the Patent Office and can bring
you up to date on Wang, 3,760,171,
"Programmable Calculators Having
Digplay Means and Multiple Memo-
ries." This Sept. '75 patent ad-
dresses the Model 700 calculator
and dlscusses the internal program-
ming., Additionally mentlons 3,727,
201 (see previous letter) as cov-
ering the ROM of the calculator
composed of"2048 43-blt words, .
3,754,631 Fositioning Typewrit-
er." This’Ang. t73 patent disclos~
es the Wang modifications to a
Seleotric to allow 1ts use, pri-
marily as an output device fzr
raph plotting, ete, 3,470,542,
%Modular Syeteﬁa Dealgn." Busing
techniques, probably used in thelr
0ld Model 4000 seriepg., However,
the detalls would have further ap-
plicatlons, 3,567,911, "Sensor for
Punched Cards," Detalls on the
Wang card reader, whose basic con-
cept 1s that of a non-moving card
with multiple contacts for reading.

Non-Wang Patentsg

I have algo found some interesting

non-Wang patenta. 5,781,820ﬁ "Port-
able Electronic Calculator." Thils
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Dec, '73 patent assigned to H-P

 uges & recirculating shift regls-

ter concept for store/recall. Very
detaliled, down to the logic-element
level, but only for addition, store,
recall, enter, and elgn change. A
good start for a simg e desk cal-
culator, 3,676,656, "Eleotronic Di-
gital S1ide Rule.” This is a very
interesting device, &ssigned to G.
E. [see the Feb, 1870 Newsletter,

p 6 ] uees & pulse-rate generator
and decimal rate nultipller to
generate multiplication, divielon,
aquaring, square root, addltlon,
subtraction, exponential, loga-
rithm, sine and coeine. The 1dea

1s a replacement for your slip-
stick, with inputs and answers to

4 pignificant figures, The patent
is very detailed, down to the lo-
glc-device level, complete with
reconmended devices such as 7490,
9307, and B-4021 Nixie tubes. Might
Juset build one and throw away my
K&E, 3,766,370, "Elementary Float-
ing Foint CORDIC Function Proces-
gor and Shifter." This Oct., '73
patent, assigned to H-P, has got

to be the best 50¢ bargain around:
233 pages of diagramas, complete
wlth loglc-device ldentificatlon
{including pin assignment), parts
values, etc. Thls embodiment of the
CORDIC technigue (see the article
by Volder in the Sept. 1959 IRE
Trans. on Electronic Computers,

pp 330-334) is designed to inter-
face with the H-P lModel 2115/2116
minicomputer and thereby generate
up to tgig%e greclsion on 20 func-
tions, 8,775, "Microprogrammed
Terminal,m This Dec. '73ppa%ent,
asslgned to Computek, dlecusses a
microprogrammed, alphanumeric,
single-bues computer dlsplay termi-
nal.

"Enough on patente. I have just
about completed the implementation
into TTL of Wang's 3,609,329 but
am hung up on a ROM problem. Need
three 256 X 4-blt-word ROMs from
8223'¢ by cascading to reduce
parts count. A real problem that
has so far conaumed untold houre
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(and 811 to save a few bucks — I
guess it's the chellenge that thles
pastime 1s all about). The other
option 1s to uase 3563 2-input ANDs
and gome ORe, Well, I'm atill work-
ing on the problem, These ROMs are
used to calculate 1ln, # in (£or
equare root) and 2 1n (for x<), in
accordance with the basic WANG me-
thod. I have also replaced the
core memory described with 7489
RAMs, which 1s one heck of a lot
cheaper (there I go again trying
to save hucks) and simpler. I have
been through a couple of itera-
tions of the design (more than one
to correct mistakes) but don't be-~
lieve I have minimized parts count
yet. For example, I decided to
standardize on NAND loglc, 1i.e.,
the 7400, but an OR application
would be & lot easier (and cheap-
er?) with a 7402 and I do have &
lot of OR/NOR needs.'

THE NEWEST PDF-8

The latest DEC nminicomputer in the
PDP-8 line 1s the PDP-8/A, $895
each, or $537 in quantitles of
1000, The 8/A has ROM, RA¥ and
p/ROM memory options, a 1,5-usec
cycle time, and is hardware and
software compatible with the ear-
lier 8/E, S/ﬁ and 8/F models,

COMFUTER KIT

A modular computer kit hae been
offered since late lagt year by
SCELBI Computer Consulting (125
Edgefleld Ave,, Milford, Conn,
06460).

The PC cards can be bought separa-
tely, or in combinations. The
SCELBI-B8H starter aet of five
cards — CFU, DBB (data bus buf-
fer) and output, input, front-
panel card, and RAM card (266 8-
bit words) — 1s 3440, One step up
1s the 8H standard card set, with
1024 words of RAM memory; $565,
The standard computer conslsta of
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the standard card set plus card
chassls (with coneole ewltches,
card sockets, I/0 and power con-
nectors), separate power supply;
$795 in kit form, $950 asseembled,
The 8H deluxe computer hasg 4086
words of RAM memory, and a higher-
rated power supply; $1400 in kit,
$1600 assembled, The memory can be
expanded to 16K words, for about
$2760 more.

Peripherals include oscilloscope
alphanumeric interface (requires

a scope with a bandwidth of 5 MHz
or more), $200 kit; audio cassette
tape unit interface, $100 kit; and
an ASCII keyboard (reconditioned,
less case), with interface, $100,
The bit-serlial interface for & 35
Teletype is $50 without relay for

-tape reader, $75 with relay,

The SCELBI-S8H 1s a "fully program-
nable machine having a baslc in-
etruction set of 48 instructions,
with varlations of these ... allow-
ing approximately 170 different
instructions,

The nachine hag one full accumula-
tor and slx additional temporary
regleters. The CFU program counter
is on a geven-level pushdown stack
allowing subroutine nesting to
seven levelg. All elght output and
glx input porte are fully TTL com-
patible, The SCELBI-8H 1s 10 inches
wide, 9,5 high, 12 deep,

Inastructions require & to 1l
"gtetes" and a typlcal instruction
requires about 5 states (20 micro-
seconds) to execute.

SCELBI has a '"wlde range of pro-
grams and software support for the
8H and SCELBI-developed peripheral
interfaces." Programs now available
include program loaders, menory
dumps, and CRT display programs.
Edltor and assembler programs and

a '"gophisticated calculator pack-
age' are being developed, The pro-
grame cost about $5 to $20; & list-
ing of the calculator program
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(with 2K of core) is $50; the ob-
Ject coding 1s $20, A program is
avallable for assembling 8H pro-
gramg on a PDP-8,

SCELBI stands for Scientifie,
Electronlo and Blologlcal,

MORE ON THE PDP-8/A; THE MPS

The $876 unit price for the DEC
8/A includes 1000 words of MSI
menory. There are optional incre-
ments of 2K and 4K in RAM; 1K, 2K
and 4K in ROM; and 1K and 2K in
p/ROM. Frices for these have not
yet been establisghed. Maximum mem-
ory for the 8/A is 32K words,

Computers have becocme cheaper than
a few K of memory. The 8/E, for
instance, is now $4490 with 1ts
initial 4K; an additional 4K costs
#2500, It will be interesting to
gee what prices DEC pute on 8/A
memory.

Algo new at DEC 1s the MP8 micro-
processor series, an 8-bit MOS/LSI
processor for the low end of the
controls market. Based on the In-
tel 8008 chlp, the MFS has 48 data-
oriented instructions, RAM memory
with increments of 1K words, up to
4K words, PROM wlith maximum storage
up to 4K words. Price 1s less than
$750 each, with 1K RAM, Applica-
tlons include intelligent termi-
nals, process control, and dedica-
ted controllers on industrial ma-
chinery.

THE TRADING POST & HELP WANTED

Core Memory, Sense Angs

Ron Carlson (7333 West 90 St.

Los aAngeles, Calif, 90045) has &
4K X 14-blt ocore stack with driver
transformers and resistors, mounted
in a 19-~-inch oard cage ready for
timing, sense and driver cards;

$75 or trade. Algo, 28 SN7529N

dual sense amps by TI cost $1.59
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each, will gell at $1,00 each.

Ron also has '"a note on my Intel
8008 computer, Proceeding slowly
but sure hope %o be rumning soon.
Currently debugging the solld-
state console; uses only touch
switches and LEDs, If anyone 1is
interested, will give them my cir-
cuit for it. Works quite nicely."

TV Typewriter as TTY Substitute?

Dick Snyder (621 0ld Colony Terrace,
Tiverton, R,I. 02878) asks "Do you
know of anyone who has modified one
of the Radlo-Electronice TV type-
writers to use with a computer as
a-Teletype substitute?!

Memory Chips

William Mitchell (39 Rockfield
Cres., Ottawa, Ont, K2E 5L6, Cana-
da) writes: "After a year of nego-
tiation, I am finally able to offer
"production drop-out".memory chips
to ACS members. Both 2102 RAM and
1702 PROM unlte are-available, The
2102 1s a 1024-word by 1l-bit MOS8
statlic RAM; single 45V supply, di-.
rectly L’ compatible, fully de-
coded, l6~-lead DIP. Typlcal access
time 1s 500 nasec¢, but this may be
one of the reascns for rejection,

“The 1702 1is a 256-word by 8-bit
programmable ROM, requiring +5 and
-9V, Typleal cyole time 1s 1,0 usec;
TTL compatible,

"The price for the units is $11,00
per pair for the 2102's and $11,00
each for the 1702'g, postpald, and

‘Including Federal Sales Tax,

"Becauge the 1702's are rather 4if-
ficult to program without the pro-
Yer eduipment, I am prepared to
perform thia operation for an ad-
ditional $§2,50 per unit provided
that the required bit pattern is
supplied on punched cards, coded

in hexadecimal, 2 columns per word
and 32 words per card, it will re-
qulre only 8 cardg, Uge ¢columns 73—
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80 for a serial number so they will
be in the right order, and double-
check your coding as I can only
provide what 1s asked for. An ac-
ceptable alternate layout for the
card 1s to separate each pair of
digits by a space for better
checking, and using col, 1 to 72

as required,

"If I get a chance I willl try to
run aome tests on the unlts before
shipping, but the samples provided
to date have been operable as re-
presented. I'm busy designing my
own conputer around them, as you
might imagine. " .

Later: "I have confirmed that the
units meet all spec, tests except
for cycle time: the 2102'g operate
between 1 and 3 usec, while the
1702!'s are between 1 and 2 usgec."

Selling, Buyilng

Michael Guerre (204 Faxon St,,
Spring Valley, Calif, 92077) has
these for sale: "one Clary 703
programmer without keyboard; this
1s an 8-level paper-tape punch op-
erating at 20 cpa; removable dlode
matrix board; $30. One Geotech
24888/14R magnetic tape head, 14~
track, l-inch, used, about 2/3 life
left, $5. One FL Flexowriter, mis-
ging part of tape reader, needs
sone work done; $55, Buyer pays
postage, or ricks up,

“I am looking for: keyboard (non-
mechanicel); printer, alphanumerio,
any type; lnoremental cassette tape
drive; technical manuals (schema-
tics, operation, etc,) for any of
these computers: IME 86 SR, Unlcom
CP-8, Applied Systems 1100 and
Home-Ee VII, Autonetice RECOMP (CP-
266), H-P 2114 and 9100 A or B,

Who Has a Kenbak-1?

Tom Crosley (14-3 King Arthur Ct,,
Northlake, Ill, 60164) writes: "My
computer 1s basically a Kenbak-1
[eee the Nov, 1971 Newsletter], to
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which I have been making additions.
Right now I am working on the mem-
ory addition; then will come the
CRT, second TTY, and mag tape.
Even with only the original 256
worde of memory, I have enjoyed
writing programs for the Kenbak-1,
such as & line-by-~-line text editor
for the TTY; games (e.g., Nim);
and a Turling machine eimulator,
After adding the 2K of memory, al-
lowing much larger programs, I
8%1ll don't feel the slow cycle
time will be a drawback; since
moat of my applications will be
TTY-orlented, most of my programs
will atill be I/O-bound,

"I would be interested in corres-
ponding with anyone else who hasg

a Xenbak-l and has made or 1is
thinking of making additions to it.!

NRI Computer Kit Manual

Robert W. Kelley (5806 Mt Terminal
Dr,, Waco, Texas 76710) writes
that the NRI 832 computer refer-
ence manual 10KX once available
from National Radioc Institute (see
the Sept. 1972 1ssue) 1s no longer
avallable; he would like to buy or
buy a copy. Note: NRI has dropped
plans to sell a wired 832 geparate
from the course.

Wante IEEE and ACM Publica&tions

Al Marshall (412 Qakwood, Angola,
Ind, 46703) would like to obtain:

JEEE Systems, Man, and Cybernetics

Vol 1, #5; IEEE Trans on Computers
Vol 20, #4 & #8; ACM Comm Vol 15,

. #1 thru #6; ACM J, Vol 16 #4, Vol

17 #3 & #4, Al adds: "For otheres

who may be mlsseing issues, I found

aome extras and I have some I'm

not going to keep. Drop me a line

%i yo% have & hole 1n your colleo-
on,

IBM 706 for Sale

Willls H., Hard writes: "Although I
have never geen your publication,
I have been informed by some of my
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The Amaceur Computer Soolety is
open to all who are interested
in building and operating a dig-
1tal computer that can at least
perform automatic multiplication
and divigion, or 1ls of a comnpar-
able complexity.

For membership in the ACS3, end
a subscription of at least eight
1ssues of Vol., III of the News-
letter, send $5 {or & check)} to:

Stephen B, Gray

Amateur Computer Soclety

260 Noroton Ave,

Darien, Conn, 06820
The ACS Newsletter will appear
every two or three months,

aggoclates that, despite 1ts rath-
. er emall ocirculation, 1t does
reach many dedicated amateurs,

"I have just decommissioned my IBM
705 computer and rut 1t 1n storage
pending its sale. Since 1t 1is a
firet-generation computer, it lse
unlikely to be sold to a commer-
cial user because of its cost of
operation and maintenance, There-
fore, T would like to offer 1t to
a more receptive group of poten-
tial buyers through your journal.

"The asystem consilsts of a 705 CPU
with & 40K-byte core (? bits per
byte), a console (including type-
writer), 745 power supply, and a
card reader, It algo contains a
754 tape-control unlt and elight
727 tape decks (I Just sold 2 of
the original 10 to an amateur who
1s going to convert them %o solid
gtate). The syetem 1s for sale as
an entlity or by the plece, and my
address 1s: F.0, Box 1132, Canoga
Park, Calif, 91304,1

IN PRINT
Modem Circuits

In response to Jim Hart's request
for "cheap and dirty acoustic modem
circuite™" in the previous lssue,
several members sent him info,
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Mark Meesinger (New York) eent
coples of several articles: "Low-
speed modems are eagy to design"
(Electronic Design, Sept. 2, 1971,
pp 50-52); "Design pruning trime
ooste of data model" (Eleotronics,
July 20, 1970, pp 99-101); "Build
your own acouatic coupler! (Elec-
tronic Deelgn, Mar., 1, 1969, pp
6873},

Jim Knock writes from Illinols, in
part: "Another poseibly useful
plece of information 1s the pro-
duct description available from
Exar Integrated Systems, 7560 Falo-
nar Ave,, Sunnyvale, Calif, 94086,
on the XR-210 FSK nodulator/demod-
ulator, I belleve there are con-
panies selling modem kite for some-
thing in the range of $50. Ads can
be found in occeslonel issues of
EDN, Electronlc Design, Computer
Design, and Electronics, There &are
g2 lot of different consglderations:
frequencies, switchable speeds,
number of bits per character, char-
acter representations of special
characters, etc., One should &lso
be aware of the fact that the typ-
ical ham RTTY getup 1a distinctly
different from what is generally
used in the field surrounding dig-
ital computer c¢ommunicatione,

INTEL 8080 CHIF

Intel's new NMOS 8080 microproces-
eor ié an improvement on the FMOS
8008, with a 2-usec 1nstruction
cycle and 74 basic ingtructions
(26 more than the 8008). The 8080
can address up to 65K bytes of
nemory without an external address
reglster, It can perform double-
prrecleion arlthmetlc, in BCD and
binary, and costs $360 for 1 to 24,
For a TTL I/0 interface, the 8080
requlres alx ICs; the 8008 needed
20, The 8080 comes in a 40-pin
package and operates from +12 and
45-volt supplies, There are assem-
blers, editors, and simulators,

Copyright 1974 by Stephen B, Gray
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MARK-8 MINICOMPUTER KIT

The July 1974 Radlo-Electronlcs
has a short article (pp 29-33) on
a minicomputer kit, As with the TV
Typewriter (see the Dec, 1973 News-
letter, page 5), a 52-page booklet
containing the full details is
avallable, for $5.50 (plus 7% tax
for New York State residents) from
Radio-Electronics, Micro-Computer,
P,0. Box 1307, Radio Clty Station,
New York, N,¥, 10019,

The Mark-8 1s bullt around the
Intel 38008 microprocessor and uses
7400-geries TTL ICs, plus the 1101
(or 11014 or 110141} type 256-bit
RAM as memory. Reglster readout is
by four groups of eight LEDs,

A set of six PC boards costs $47.50
for the CPU, address latch, input
multiplexer, 1K memory, LED regls-
ter display, and output porta, The
8008 from Intel is $120, but can
be had for $50 or so elsewhere, No
cabinet 1s available, The 1101 1is
available in quantlity for about
$1.80 each, Since the 1101 RAMs

are volatile memories, "informatlon
stored in them will be altered or
lost 1f the power is shut off, If
you want to save a program, leave
the power on,"

The six boards use a total of 74
ICs in the minimum 256-word ver-
gion; for every addltional 1X of
menory, add 32 of the 1101 RAMs.

The Mark-8 can be uged with the TV
typewriter or with the ASCII Key-
board, the latter described on page
S5 of thila Newsletter,

According to the Mark-8's desligner,
ACS member Jonathan Titus (see the
May 1973 Newsletter, page 6), &

nininmum Mark-8, with 266 8-bit

words, is about $300. The Mark~8
circuits provide a basic capacity
for up to 4 memory boards, for &
naximum of 4K words; however, by
adding external addressing de-
coders, up to 16K words can be
addressed directly.

The Mark-8 is programmed in Intel

. asgenmbly language, which has 48

instructions for the 8008. There
1s an Intel user's group; member-
ship 1s obtalined either by contril-
buting software or by paying $100
a year,

Add-ons are planned for later, and
include a modem, cassette-storage

interface, and a calculator inter-
face.

COMPUTEZR BUILDERS ABROAD

The ACS Newsletter has been the
inspiration for two forelgn ones.
Mlke Lord ran a letter in & British
electronlcs hobby magazine asking
1f anyone was interested in joining
a computer club, I sent him coples
of thls newsletter. In March 1973
the Amateur Computer Club News-
letter appeared, with a firet issue
locking very much like ite American
cousin. However, by Vol 1 Iss 3, 1t
had established its own identity,
and included & cartoon, flowchart,
some "analogue computer" circuits,
a page on the game of Life, part

of & tutorlal on cores, etc. The
ACC Newsletter (7 Dordells, Basil-
don, Essex, England) appears every
2 to 3 months; Vol 1 1s 50p.

Michel Dreyfus, an ACS member, 1is
presldent of the AFACO, founded
thlis spring in France (42, rue de
la Barre, 95880 Enghien~les-Baina).



AFACO 1s the Assoclation Frangalse
des Anmateurs Constructeurs 4'Ordi-
nateurs, The newsletter 1s entlire-
ly in French; the first issue de-
geribes plans to establlish contacts
between those who want to and those
who have bullt a computer, publish
baalec articles for beglnners, pub-
1igh technical articles on subjecta
such as menmory, peripherals, and
computing circuits, publish the
characteristics of new ICs, try %o
get ICs from manufacturers at low
cost or free, ete. There 1s &
brief note on memory, stating that
this 1s the moet difficult part of
a computer to get working; a few
words gbout a Unlversal Computer
being bullt with a read-only sto-
rage, to use PL/1; circult for a
5-volt power supply; & pages de-
scribing the "Machine Originale
Nunerique et Logique," a paper
nicrocomputer. No subscriptlon
price is glven for the AFACO news-
letter, which the founders intend
to lssue every two months, The
AFACO 1s rather optimistic, declar-
ing that "Building a computer 1s
relatively simple; simpler, perhaps,
than building an electronic organ,

SYSTEM ONE COMPUTER KIT

The System One computer kit, men-
tioned in the Feb, 1973 Newsletter
(page 4) is no longer available,
The company marketing 1t, EPD (En-
- vironmental Products, Glenwood

" Springs, Colo. BlSOlL has gone out
of business. Rights to publlish the
User Technical Hotes (see the Sept.
1972 Newsletter, page 6) were
bought by Technlcal Publicatlons
Corp., Box 954, same town; plans
are to publieh them more often.

"TPC plans to bring out a System
Two computer kit, with solld-state
merory, half the number of ICs,
and at about the same price,

Jim Gaudreault of Maryland writes

tem One, and says: "The System One
i1s a nice simple machine for an
amateur to try in ICs. A word of
cautlon: the Boolean logic equa-
tions for the Programmed Logic Apr-
ray that are given in the documen-
tatlion have geveral errors. A ma-
chine wired according to the plans
would never work. Even after the
errors had been corrected, the re-
sulting machlne would lack several
of the features (including four
instructions and any type of pro-
grammed I/0) advertised for the
System One. The desligners obviously
ran out of room in their FLA to im-
prlenment all that they had hoped for.
All of this 1s on top of great in-
efficlenciesg in the implementation
of the PLA logic. Also, the diagram
of the memory timing board was
omitted, !

ADDING TO THE KENBAK-1

Tom Crosley wrltes from Illinois:
"To the basle Kenbak-l, so far have
added interrupt aystem plus real-
time clock (1 second interrupt); am
Just completing & full duplex TTY
controller (at first I used serial
I/0 for the TTY); am adding & pag-
ing register to select one of (in-
1tlally) 16 128-word pages (only

in effect for addresses 204-376;
the lower addresses -~ and all re-
glaters in memory - will be avail-
able independent of the page regls-
ter). Am making use of the "don't
care'" blts of the NOP inatruction
to add 15 I/0 instructions which
will be single word (data set up

in reglsters)." Tom will be using
a TV Typewriter as a CRT terminal,
and two mag-tape transports.

' THE TRADING POST & HELP WANTED

CRAM, Transports, Core, Etec.

Buster Killion (2773 N, Winrock,
Altadena, Callf. 91001) writes:

that he bought the plans for a Sys- "(1) Since I've acquired other
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equipment, I no longer need my
CRAM [gee the Dec. 1973 Newsletter,
page 3] and 1 am asking only $100
so I can get the storage space
back, (2) Scientific Data Systems
(Xerox) dual cartridge drive (two
cartridge drives in one 19-inch
rack ntg) minus plug-ln cards but
with some documentation, $100,

(3} NCR thermal printer, 80 char-
acters per line, 8i-inch wide pa-~
per (TTL state of the art), $250,
(4) Merconi "IBM card! reader,
about 400 cpm, $75. {5} Ampex TM-4
trangport deck, g-inch 7-track,
sang head and vacuum assembly, $50,

Algo I have brand-new Ampex 850~
nsec core stacks, 18-bit x 4K
words, $35 each. And I purchased
the IBM 727's from the other ama-
teur that Willlis Hard mentloned in
the last Newsletter and would like
some help, if anybody has any dla-
grams for head R/W electronics I
can build for thease machines. Also
I have some Century Data floppy-
disc drives model 127 sans head &
electronlcs for $75 each."

Core Search & Patents

Stephen E. Flocke (1407 Croyden
Rd,, Lyndhurst, Chlo 44124) writes:

"I'm in the proceas of bullding a
16-bit microprogrammed machine with
& small core menory., My only major
problem 1s finding some ferrite
cores for a transformer-type read-
only memory. The type I'm looking
for have about & g~by-i-~inch cross-
section core and about a one-square-
inch opening, They were used in

some rope memorles made at MIT in

~ the 1960's,

"I have been looking thru patents
for computers; the Cleveland Fub-
lic Library has a very complete
flle. One thick one, 3,400,371, has
the IBM 360/30 complete wlth micro-
program and internal loglc diagrams,
The Interdata Model 2, complete
wlith mieroprogram listing 1s 3,675,
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214, For hletorical buffs, the
ENIAC is patent 3,120,806, and the
Univac 1 had patent 3,784,983 la~
sued Jan, 8, 1974 « o yearg after
it wag filed,"

8008 for $50

Steve Wlebking writes from Texas
that there was an ad in 1973 offer-
ing the 8008 for $50, by Bill God-
bout Electronics, Box 2673, Oakland
Alrport, Calif., 94614,

Equipment Source

Gary Colemen writes from Chlo: "I
have finished wiring up ny CPU for
my little machine. Big deal, 15
¢chips. I have found that ham con-
ventlons are great sources of cheap
equipment, I bought an IBM I/0 type-
writer at one for $50 in perfeot
condition, "

Disc Controller Designs?

Owen Phalris (1908 12th St. Apt 1,
Santa Monica, Calif. 90405) says:
"I am working on a 16-bit machine
and T have a Memorex 630A disc
drive for 1t as well as two IBM
727 mag-tape units, Estimate one
Year before completlon. ‘fould be
very interested in designs for a
disc controller,!

ACS Data Net?

Jim Hart (101 N, 8 8%, Murray, Ky.
42071) writes: "I have often been
fruatrated by the need to ask the
ACS membershlp about small things
such as the availabllity of parts

or information about a particular
circuit, whlle realizing at the

same time that these matters are

of too little consequence to be
carried in the Newsletter, In light
of thls, I would like to hear from
ACS members who would be interested
in designing a rather loosely organ-
ized data net to function as a read-
1ly accessible "bulletin board" for
ACS memberg. The equipment could be
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fairly simple: & 100-wpm modem &nd
a mag-tape trangport on a dedlca-
ted telephone number, Ideally,

guch & facllity would bhe accessible
to someone with a bare minimum of
equipment, and would be intellligent
tg take care of itself most of the
tlime,

"The cost of construction and
maintenance of such an ingtalla-
tion, given a little ingenuity 1in
the design, could be made quilte
small and could be borne in sever-
al waya, includlng a subscription
fee or, better, a small fee for
posting "for sale' notices.

1Tt should be emphasized that such
a facility would in no way diminish
the importance of the Newsletter.
Instead, it should augment it by
gerving as a medium for communlca-
ting items of limited interest and
notices of short-lived interest
which the time-frame of the News-
letter publication makes it 1lm-
practical to carry.

"For the present, at least, I don't
have the time or the resources to
act as prime mover in such a pro-
Ject, but I would enthusiastilcally
give whet help and support I could
to any person or group that cared
to undertake, or at least to study,
& project of this sort. I feel 1t
would be of benefit to all of us.'

Interdata 7&16

Dave Vednor (14914 D Newport Ave.,
Tustin, Calif. 92680) writes: "I
have purchased five Interdata 7/16
CPU'g at work. If any members are
interested, I have sets of schema-
tics for the CPU, memory, and many
of the interfaces, and most of the
software (BOS3, DOS, RT08, assem-
blers, Basle, Fortran IV, ete,).
If any memberas are contemplating
the purchase of a 7/16 or have
done so, they should contact me
regarding hardware multiply/divide
and memory parity options, as I
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can supply these for leaas., A copy
of the Want 720 service manual can
also be obtained from me."

Digk Heada?

Don Tarbell (144 Miraleste Dr.,
Miraleste, Calif 90732) writes:

1T just got my dlek operating sys-
ten golng good, and it really
helps out in program development,
I also have a simple verslon of
BASIC going, and a modem has been
added to the system, I was wonder-
ing 1f anyone knows where I could
get a set of 2311 or 2314-type
dilsk heads. I would like to experi-
ment wilth that kind of drive, as
it would allow me more storage ca-
paclty.

“In response to Dick Snyder's
question, I have a direct menmory
channel operating on my computer
for the disk drive., I will soon be
adapting it to an IBM 727 tape
drive, which & friend of mine has
converted to solid-state. The
channel operates thus: index regis-
ter 3 1s first loaded (by the pro-
gram) with the block starting ad-
dress; X5 is then loaded with the
block length; an inatruction (block
transfer) is then glven to write;
the disk interface counts the num-
ber of 1's, module 256, and attaches
this 8-blt byte on the end of the
block; for a read, the same regls-
ters are loaded, and the read-block
command ls given; after the data 1is
transferred into core, the last
byte (check) 1s automatically put
into the upper half of the 16-bit
accunulator; the 1l's counter, which
aleo counts during a read, ig then
read into the lower half of the AC,
and the two halves compared for the
check, A separate CHECK-BLOCK in-
struction is used for checking the
block integrity after a write with-
out altering core, It works the same
as the READ-BLOCK, except core is

not tampered with. The main draw-
beck to thle system 1s that concur-
rent I/0 1s not possible, as with a
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cycle-steal type of DMA, This 1s
because the program counter is
Ifrozen! at the instruction loca-
tlion until the transfer is com-
plete. However, thls is no prob-
lem in my system, becauge my disk
data transfer speed 1a close %o
the cycle time of my computer, Ag
far as the error-detection scheme
goes, I reallze 1% 1s not fool-
proof, but has worked quite satis-
factorily for me. If anyone 1s in-
terested in more detail, or has
1deas, please feel free to write
to me.,"

IN PRINT
TTL Cookbook

This 1s the title of the lates%
book by a new ACS member, Don Lan-
caster, Very little material 1ls re-
peated from Don's Previous book,
the "RTL Cookbook,"

After a chapter on the baslcs ls
an 84-page chapter on circults,
with a page each on 77 TTL ICs,
moetly 7400 and 74100 types. The
next five chapters are on: logic;
gate and timer circuits; clocked
loglo; divide-by-N counters; and
shlft registers, noise generators
and rate nultipllers. The last
chapter, "Getting It All Together, "
deacribes such TTL applications as
a frequency counter, digital volt-
meter, digital tachometer, TV Type-
writer, etc., many of which are
available in kit form from SWTP,
which also has kits for TTL and
RTL breadboard labs,

There are various ciroults of in-
terest to AC3 members, suoh as
Baudot-to-ASCII, keyhoard encoder,
keyboard debouncer, readout dari-
vera, ASCII-to TTY-code, eta,

The "TTL Cookbook" is $8.95 from
Sams, but Don wrltes that "South-
weal has agreed to offer the text
at discount for ACS members. The
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price 1s $7,95 from Southwest Tech-
nical Products, 219 Weat Rhapsody,
San Antonio, Texas 78216, "

Misnamed Book

The "Handbook of Computer Mainten-
ance & Troubleshooting" (Reston,
366 pages, $18.00) should really be
titled "Some Information on Main-
talning & Troubleshooting Digital
Cilrouits in Military Systems." The
first 100 pages are general, and
oould go into almost any book on
electronic maintenance. The mach-
lnes involved in later chapters

are not computers, but mainly the
dlgital circults in radar and other
nllitary systems. There are compu-
ter-oriented chapters, but on prin-
tera, programming, end military
teat equipment. The 39-page chapter
on troubleshooting is of some value,
going into Boolean algebra, logle
analysls, patterns and waveforms,
slgnal-tracing, and oscillloscopes,

Hicrocomputer Chips

"Current Mlcorocomputer Architecture!
by Holt and Lemas of Compata, in
Computer Desgi (Feb, 1974, pp 65-
73) dlscusges the recently intro-
duced mlcrocomputers, There 13 a
chart of the operational charac-
teriastics of geven of them (AMI
7300 and CK1l4, Fairchild PPS-24,
Intel 8080, National IifP-16, Rock-
well PPS, Signetics PIP), the block
dlagrams of the 7300, (X114, and
8080, a discussion of the circultry
of all seven, and a 35-item biblio-
graphy,

HARDWARE

ASCII Keyboard and Encoder

An article with this title, by Don
Lancaster, appeared in the April .
1974 Popular Electronlcs (pp 27-
31l). A complete kit of parts is
439,50 from Southwest Technical Pro-
ducts, and includes two MO78SAP hex
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[The Amateur Computer Society 1s
open to all who are interested
in bullding and operating a dig-
ital computer that ocan at least
perform automatic multiplication
and division, or i1s of a compar-
able complexity.

For membership in the ACS, and
a subseription to Vol, III of
the Newsletter, send $5 to:

Stephen B, Gray

Amateur Computer Soclety

260 Noroton Ave,

Darien, Conn, 06820
The ACS Newsletter wlll appear
| every two or three montha,

inverter ICs, 20 1NS14 diodes, 49
keyswitches and keytops, etc. The
user mugt supply the +5 volts. The
keyboard 1s assembled on a single
double-sided PC board., Detalls are
included for using a Monsanto MDA~
111 -or HAN~2 as a single-character
readout, The text notes that "the
keyboard can be uged as & computer
timesharing terminal, either in
commerclal service or for home or
school, The keyboard, with a sim-
ple parallel-to-gerles converter,
forms half an ASR-33 Teletype at

a very reasonable cogt, !

IC Digital Logic Memory Probe

An article with thls name (Popular
Electronlcs, Mar, 1974, pp 33-35
describes a penlite-size probe for
checking 5-volt loglec devices. The
indicators are three LEDg; the ICs
are a 9601 .used as a triggerable
nultivibrator, and a 7404, Pulge-
stretching keeps the center LED on
for 200 ms, for pulses aa short as
. 50 nseoc, giving enough time to ob-
- @erve them. The top LED lights for
légic 1, the bottom LED for logic
0. A switch allows the center LED
to remaln on permanently after a
pulse., A kit of all parts is $17,50,

Teletype Model 40
A year ago, Teletype introduced a
new terminal, the Model 40, $2500
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to $3500 with keyboard and CRT
display, $1000 more for a high-
speed printer, The printer rate

is five llnes per gecond, with
both upper and lower case, With
its loglc and memory olrcults, the
40 permits editing text on the
screen; when a word, line or let-
Ter 1s erased, the space 1s closed
up automatically, And the 40 will
store up to three 24-line pages of
text without external storage, as
well as formatted data,

Add $2K of logle and memory, and
the 40 becomes a gtand-alone mini-
computer, although Teletype won't
be golng that route, leaving it to
others,

Acrosg the Counter

A varlety of equipment 1s sold by
Data Instrumentation Associates
(208 8, Pulaskl 8%t,, Baltimore, Md.
21223), They have test equipment
(scopes, counters, generators),
power supplles, I and digital
equipment (LGP-30, $250). "A num-
ber of ltems are so costly to pack
that we offer them only on a pilck-
up basis, including magnetic-tape
unite, Open to the public Saturdays,
8:30 to 5:00, 1

1964 Digital Computer Kit

Back in the sixties there was &
company called the Tesla Research
Foundation, with offlces in Salt
Lake City, Utah, and Phoenix, Ariz,
The manager was John Sehlmeler.
Teala offered a variety of analog
and digitel computer kits, plans

for digltal gadgets, and home-study
coursea. The DI-TRS digital computer
coet $365 in kit form, $440 assem-
bled. The DI-TR5 used germanium~
tranalgtor NAND logic and diode ORs,
had 15 inetructions, and two regis-
ters. Input/output was with switches
and lamps, Does anybody know what-
ever happened to Tesla and/or Sehl-
meder, last heard from in 19647

Copyright 1974 by Stephen B, Gray
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Altair 8800 Computer Kit

The Jan, and Feb, 1975 issues of
Popular Electronicg will have a
descriptive article on the Altair
8800 computer kit from MITS. based
on the Intel 8080 chip, an 8-bit-
word/16-bit-address machine with
78 instructions.

The Jan., i1ssue will cover the $397
computer kit, which includes the
8080, 50 ICs, PC boards, a case

(19 x 19 x 8}, switches, 36 LEDs,
and 1X of memory, The case ig 3/4
expty, but there are 17 connectors
on an I/0 bus, for adding memory
(65K words max) or I/0 boardg, The
cost without cage, gwitches or
power supply is $298; assembled
and tested, $498, MITS will gend
free the etching and drilling
guides, oomponent-placing diagrame,
and mieo, info., for a self-addrea-
sed 84 x 11 envelope with 40¢ post-
age on it,

The Feb. PE 1ssue will be about
programming the 8800, Later in the
year will be the PE 'gmart termi-
nal," with built-in CRT, 32-charac-
ters, 16 lines, 4 pages, modem, and
keyboard, for about $300 in kit
form. There are plans to publish
articles about a hard-copy device,
& floppy-diek memory, and the Cyc-
lops CCD solid-state TV camera that
can be connected to the 8800,

The complete coat of an Altair 8800
with 65K memory and the CRT termiw
nal is said to be under $1500. MITS
1s at 6328 Linn N.E,, Albuquerque,
New Mexico 87108,

More on the Mark-8 Computer Xit
The Dec. 1974 Radio-Electronics

has letters about the Mark-8 ocom-

with answers by the designer, in-
cluding corrections and explana-
tions, and aleo a letter about

how to obtain certain parts. There
is also an article on 'computer
modifications," on how to inorease
the input capability up to 8 input
ports and how to use an additional
16 output commande to generate
pulses for control,

SCELBE Computer Kit Prices

The prices of the SCELBE-8H modu-
lar computer kite (Mar. 1974 News-
letter) have been reduced, due to
"eome improvements in our many-
facturing efficiency."

The standard computer kit 1s now
§695; assembled, $750. The deluxe
kit 1s now $1249; assembled $1295.
The ocost of expanding the memory
to 16K words, which was about
$2760 more, is now $2465 more,

The CRT interface and audio-cas-
sette interface were available in
kits; now, agasembled ana teated,
they are each $26 more. The cas-
gette-interface gystem 1s ssid to
be "remarkably reliable" with cag-
sette recorders costing $50 to §75,
which do not have to be modified,

The SCELBE-8H Uger's Manual ($5.00)
8seumes no knowledge of computers,
atarts with 26 pages on basics,
followed by chapters on the instruc-
tion set, operating information, ana
on conneoting peripheraly.

SCELBE now also sells "unpopulated®
gets of cards, without the ICs: the
five cards alone for $135; same
with the magter cloeck circuit in-
stalled, $149; and so on up to the
set with clock, 8008 IC, eight 1101
RAMa installed, plus chassis kit,
for $4290,



Ag for software, 24 programs are
now avallable, either in object
code or as "gource mnemonic liast-
ings," for editors, memory Aumpas,
paper-tape loaders, mag tape read,
mag tape write, eto,

There is now a SCELBI "Computer
Digeat and User's Bulletin," pub-
lighed quarterly, 87 a year for 8H
owners, $12 for othere.

TERMINAL KITS
MITS Comter 256 Xit

"First Computer Terminal You Build
From A Kit® (Radlo-Electronilcs,
Nov, 1974) 1s a desoription of the
MITS Comter 256 kit, which is $495
complete, or $395 without cabinet
or power supply, or $695 assembled,
The terminal has a built-in acous-
tic coupler, auto-tranemit, cursor
control, tape-recorder I/0 jack,
S2-character Burroughs dlgplay
standard ASCII-encoded keyboard,
and an internal memory of 256
characters per page, with up to
four pages of memory,

SWTP CT-1024 Kit

The SWIP CT-1024 terminal system
displays up to 16 lines of 32
characters each, with a two-page
memory capacity, and can be uased
with any TV set for dlsplay., In-
put may be any source of parallel
ASCII code. The kit without cabi-
net or power supply 1s $175, power
supply 1s $15,50, keyboard kit ie
839,95, etc. SWIP 1a Southwest
Technical Products Corp,, 219 W,
Rhapeody, San Antonio, Texas 78218,

HOME/SCHOOL COMPUTER

"A Practical, Low-Cost Home/School
Microprocessor 8yastem," by Joe
Welsbecker of RCA Labe, in the Aug.

1974 IEEE Computer (pp 20-31) de-

soribes & low-cost (under $600)
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system called FRED (Flexible Rec-
reational and Educational Device),
baged on the RCA COSMAC mioro-
processor.

FRED le designed to be used in
schools for educational games,
simulation exerclses, etc., and in
the home for games, caloulator,
controllable TV puppet, low-fidel-
ity musio synthesis, shooting gal-
lery, puzzles, etc. Some of these
functions have already been devel-
oped, Over 30 programs are running
on prototypes.

Program loading is via an audio
cassette player, which also gives
the computer 1te voice, muels, and
sound effects, After loading, FRED
is operated with a 16-button key-
board, FRED 1s attached to the an-
tenna terminals of any TV get, for
output display, using a dot pattern
to form letters, numbers, or simple
pictures, The basie FRED consists
of the COSMAC mloroprocessor, 1024
bytea of RAM, keyboard, cagsette
player, and a TV get,

The article mentions "adding a $26
punched card reader and $10 manual
punch" and "adding a module for re-
cording the contents of memory on
casgettes turns the FRED system
into & uger-programmable computer
for seriocus hobbyista. Other pos-~
slble attachments include light
guns, extra memory (RAM), pre-
stored programs or tables (ROM),
and output relays for control uses."

Reached by phone, the author said
that further detaills are not avail-
able, as they are proprietary. He
hopes that RCA may some day make
chips for FRED available, although
there are no such plans now.

DEC HCME COMPUTER
According to rumor, Digital Equip-

ment Corp. is plamning to market,
in a year or two, & "Home Computer"
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with 16K of memory, CRT, full key-
board, two floppy disks, and hard
copy, for under $5,000, It will
probably be based on eilther the
PDP-8 or PDP-1l; right now, both
the 8 and 11 groups at DEC are
lobbying for thelr designs to be
used in the new machine, so there
are two prototypes. It is sald the
systenm will cost DEC about $2200
to manufacture,

ONE WAY TO BUILD YOUR OWN

According to Computerworld, an 18-
year-old programmer at DEC stole
parts of a minlicomputer and put
the system together at the place
of business of his father, who
thought the parte were auivaged.
Police estimate the equipment
could be worth up to $76,000,

DEC PDP-8/A

Prices for the PDP-8/A, described
in the previous Newsletter, have
been established, The 8/A with 1K
of semligonductor RAM ia $1745;
with 2K, $2100; with 4X, $2600.
For more than 4K of mainframe mem-
ory, the memory extension bdoard
must be used; that board, which
&lgo inoludes power fail/auto-
restart, time-ghare control and a
128-instruction bootetrap loader,
is $500. Memory can be expanded
up to 32K, using various combina-
tions of 2,3-psec RAM in 1K (§480),
2K ($835), 4K (31335); 1,5-ugeo
ROM in 1X ($480), 2K (760), 4K
(§1300); and 3,4-psec PROM in 1X
($995). The boarde are available
separately; for instance, the CPU
and 1X of RAM are $895, for the
two boarde. The 1/0 option board
1s $500, and the programmer's oon-
sole another 3400. Sc an 8/A with
4K of RAM is $3500; 8K RAM, $5335,

IN PRINT
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The Origine of Digital Computers

This 1s the title of a book of
seleoted historiocal papers (most
of them printed from the originals)
edited by Brian Randell, who pro-
vldes much conneoting text (pub,
Springer-Verlag of Berlin, and in
New York at 175 Fifth Ave,, 464
pages, 120 figures, $23.90). The
32 papers include & dozen that are
unfamiliar to most of us on this
slde of the Atlantic, such as two
by Torres y Quevedo, on automatics
and on an electromechanical calou-
lating machine, and two by Couf-
fignal on calculating machines,
Two by Zuge are a little better
known here, There 1s an 1889 paper
by Hollerith on a tabulating sys-
tem, & 1948 one by Aiken and Hop-
rer on The Automatic Sequence Con-
trolled Caloulator, several on re-
lay computers, a 1946 paper by the
Goldstines on ENIAC, a von Neumann
EDVAC report, and the last two are
on EDSAC. There is an exocellent,
annotated 42-page bibliography,

Rather expensgive, but most of these
papers would be difficult to locate
today, so thle is & fine Chriastmas
present for the computer-history
aficionado. (or aficionada).

Migroprocessor Roundup Article

"Foous on Microprocessors" is &
174-page artlcle in Electronig
Degign (8ept, 1, 1974, pp 52-69)
that includes a table listing 19
mioroprocessors, 1l of which are
avallable off the ghelf or as sam-
ples, 8 have been announced, one
rumored (Intel 4014), and one
oustom-mads (Burroughs Mini-D),

Of particular interest is the an-
nounced Intereil I8D-8, "designed
to be a CMOS/LSI equivalent of
DEC's popular PDP-8 minicomputer®
and which "benefita from the siz-
able goftware support that exists
for the FDP-8..., However, the
unit'e repertoire of eight basio
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memory-reference inatructions
tends to limit the range of appli-
oations,... Intersil plans to de-
velop a full set of circuitry and
nmemory, all using CMOS, to operate
wlth the processor. Conceivably,
the end result could be & pocket-
sized, portable PDP-8, *

Mlorocomputer Software

"Microcomputer software makes its
debut" (IEEE Spectrum, Oct, 1974,
Pp 78-84; reprint .50) is & fine
tutorial on miorosoftware, with a
chart of what 10 companles (from
Control Logic to Toshiba) have
currently available, in self-
asgemblers, editors, loaders, de-
buggers, simulators, and other
programs. Intel has many of these,
but many are available only to de-
velopment system users, National
Semiconductor has many; some come
wlth the prototyping system,

Intel has set up a microcomputer
user's program library, with mem-
bership costing $100, but free to
those who submit a program, Natio-
nal is planning & similar library.

interfacing a TTY with an IC pP

"Interfacing & teletypewriter with
an IC microprocessor' (Eleotron%el,
July 26, 1974, p 96) says that "the
lengthy software service routine
generally required! for an inter-
face to such as the Intel 8008 '"can
be eliminated.... A shift register
and some control loglc are all that
it takes, bringing total component
cost to only about $6.50. "

16-bit uP on & Single Chip

"Single monolithic ohip holds 16-
bit microproc;llgs;*(Electroni
Design, Dec, P 105-8) 1s

a new—ﬁroduct itom aﬁout the Nat-
ional Semiconductor processing and
control element (PACE) that "offers

all the basioc features of the com-
pany's multichip model, Though not
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as fagt nor as flexible as the
older version, PACE provides the
convenience and cost savings of
single-~-DIP paokaging. And it can

be uged for either 8 or 16-bit

data processing." Tentative prices
are under $400 in single quantities,
below $100 in very high volume,
"Execluding memory, only eix ICs

are needed when PACE i1s used, com-
pared with 20 to 25 for the IMP-
16. When speolal ocircuits become
avallable, PACE and just 10 other
ICs will conatitute a microcomputer
with 1K words (each 16 bits) of
ROM and 256 words (also 16 bits
each) of read/write memory."%

Microcomputer Di

This new monthly started in July
1974, has 12 to 16 or more pages,
is §60 a year, published at 2368-C
Walsh Ave., Santa Clara, Calif,
95050, The third l1ssue has & page
on Japan's firat microcomputer
(Toshiba TLCB-12), technology items
about 808, TI's 12 pC, etc; micro-
computer-based products; memories
and peripherals; literature, meet-
ings and people.

Creative Computing

This 18 a new, non-profit magazine
of educational and recreational
computing, publighed € times a
gear, $15 a year to institutions,

8 for indlviduale, $6 for students,
from P,0, Bos 789-M, Morristown,
New Jersey 07980,

THE TRADING POST & HELP WANTED

Amateur Computer-Builder Workshep

Jeffrey Viola (846 Spring Valley
Rd., Maywood, N,J. 07607) writes:
*I am very intercated in an idea
to start an amateur computer-
builder workshop in my area. The
ACS Newsletter fulfills its pur-
pose, but for people like me with
relatively little experience in
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computer building, we need aome-
thing more. I think a workshop-
type thing would be invaluable.
Anyone who 1a interested, pleass
contact me, I would like to, for
transportation oconslderationa,
limit the New York City - north-
eastern New Jergey arsa to any
effort as such," .

erninal Help Wanted

Derrell V., Foster (Dept. of Compu-
ter Science, Duke U., Durham, NC
27706) writes: "I am currontiy
trying to design an interactive-
type computer terminal which eat-
isfles these oriteria: (1) it
works and 1s sufficently flexible
(baud rates, keyboard characters,
eto.), (2) it minimizes my time
for congtruction, and (3) 1%t mini-
mizes my cost for construction, If
You have any ldeas for this type
of project (eay used terminals,
kits, PC boards), please let me
know, "

o 8ell & Want Ligt

Write to Miochael Guerre (204 Faxon
8t., Spring Valley, Calif. 92077)
for & full liet of his offerings.
(including a display terminal,
"Nlxle tubes, B-Tran € manualas,
Nova operating manual, two books)
and wanta (information on the
HOME-EC VII minlcomputer, the In-
tersil "PIP-8" microprocessor; a
32-character Burroughs Self-Scan
panel, 8-digit LEDas etc).

4-Bit ALU

Gary Colemen (3227 N, Vernon 8t,,
Arlington, Va, 22207) writes: "To
support my habit I'm gelling 748-
181's, the Schottky version of the
4-bit ALU, for the amazing price
of $2.50. I also have a boxful of
Signetio Utilogic TTL I0s whioh
make good bus receivers; DEC uses
socads of them in the PDP-11: the

. price on these 1s negotiable. "

IAlCIBI NEWSLETTER

Gard Rackg?

Tom Miantner (P,O0, Box 2598, Iowa
City, Iowa. 52240) asks: "Does any-
one have, or know where to get,
card racks and/or smaller backplane
assemblies with cardg?

"I have bullt several modular de-
viges for sound vroceasing which
have digital control, These are
such items as envelope generatoras,
sequencers (really an analog mem-
ory device), gating and panning
ocontrols, etc, These are hybrids
with the faollity for digital spe-
cifioatlon of their operating pa-
rameters, These will then be
coupled to a large (by eleotronic
music standards) SC memory system."

Tape-Trangport Controllear Boardg

Gary Coleman algo has some CES
tape-transport controller boards,
in case gome members have the CES
tape transports sold by Meshna,
and by MNH-Applied Electronics."

Demo Computer?

Colin 8.L, Keay (U of Newcastle
New South Wales 2308, Australias:
"I am responeible for an under-
graduate course in Electronics and
Instrumentation in which I am en-
deavouring to give the students
some insight into the working
structure of small computers. I
would like to bulld one or two
emall demonstration computers
(wherein the cost of the processor
ciroultry would run to no more than
$200 orrisoo at the most), and 1
believe that members of your Soc-
lety have developed systems which
would fall within thig cost range,
e++ The PDP-11 (of whioch we have

4 on campus) 1s & honey of a ma-
chine, and if I could find a small-
scale demonstration computer kit
with eome of its features, I would
be very plesased."

RAM and ROM Chips
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[The Amateur Computer Soclety le
open to all who are interested
in building and operating a dig-
ital computer that can at leaast
perform automatic multiplication
and division, or 18 eof & compar-
able complexity.

“For membership in the ACS, and
a subacription to Vol, III of
the Newsletter, send $5 to:

Stephen B, Gray
Amateur Computer Society
280 Noroton Ave,
Darien, Conn, 06820
The ACS Newsletter will appear

Levery two or three months,

William Mitchell (39 Rockfield
Cres., Ottawa, Ont. K2E 5L6, Cana-
da) writes: "Just a note to con-
firm that I etill have 2102 RAM
and 1702 ROM memory chips, as men-_
tioned in the March 1974 Newslet-
ter. The 1702'a, however, are now
production rejects due to eingle
bits being unprogrammable, Each

is marked with the location of the
"atuck" blt, 80 I will gelect a
sultable one 1f you send along a
copy of the pattern you are golng
to uge, Ctherwise they meet all
specs, including speed, The price
is etill $11 per pair of 2102'a or
per 1702 (paysble in Canadian dol-
lare, please),"

Identify ICa?

Jeffrey Viola (addresa p 4) has a
prototype CPU with 436 ICs, some
of which he can't identify, Any-
body recognige these?:; ceramilo
chips labeled M134

marked Code
and Addr; 88889, 88883, mgﬁ_L,
SNB580, SN74946.

Help Offered

John Youngquist (899 Niagara Blva.,
Fort Erie, Ontario, Canada) is one
of the newest members, and writes:
"I have considerable hardware and
design and would be glad to help
anyone needing it with designe or
with Intel 8008 or PDP-8 related
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projects."

More Terminal Help Wanted

G. Depr§ (V. Beauduinatr, 91,
B3300 Tienen, Belglum) writes:

*I am developing a Video-Terminal
(CRT Dieplay), connected to a lo-
oal Computer, but algo inecluding
a CPU and ALU for using 1t as an
independent caloulator with pos-
6ibllity of vector-digplay. I
would welcome any information at
all on this kind of terminal, even
at a charge,"

Commercially Avallable

MNH—Applied Electronics (P.0, Box
1208, Landover, Md, 20785) has a
1900-baud modem for $45, power
supply (+5, +12, -12) at $45, 7400
serles TTL rejecte at $16 for 1000,
computer key switches, LEDa, etc,

A _MEMBER'S COMPUTER

Bob Robbins of Ohio has completed
90% of his 8-bit, 8K-word machine,
using DDL Utilogic, TTL, and MOS/
LSI, Memory 1s Datacraft core, It
"uses same ingtruction set as In-
tel 8008; 5 tape drives, one of
which 1s IBM S-track compatible;
all registers and memory loo&tions
are acceasible from maintenance
panel." Input/output is with TTY,
nodem, tape drives, plus keyboard,
CRT display, and tape reader. “The
baslc proceassor ie complete with
the exception of interrupts, and all
1/0 devices are interfaced and
working with the exception of two
of the non-compatible t&pe drives,"

HAVE A SCELEE OR MARK-8 OR ALTAIR?

If anybody has g SCELBE-8H or a
Mark-8 Radio-Eleotronics computer,
or will be getting an Altair 8800,
pleage write the ACS about your

opiniong of the machine, psg 3 oon.
opyright 1974 by Stephen B, Gray
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MORE ABOUT COMFUTER KITS
Altair 8800

Popular Electronic's Altair 8800
computer kit from MITS, described
in the previous Newsletter, gets a
- whole page in the Dec, 1974 Compu-
ter Decislions, where it is said to
be Vcomparable to (and in many re-
spects better than) the Nova II
minl from Data General, from a
hardware viewpoint." Although the
baslic cycle time of 2 microseconds
1s slower than the 1 psec of the
Nova II, E4d Roberts of MITS notes
that "it is still possible for the
PE 8800 to outperform the Nova,...
It a particular problem requires
decimal arithmetic and a lot of
I/0 capability, then the MITS mini
haa the advantage because the 8080
contains a decimal gconverter thast
makeg it easy to perform arithmet-
ic on BCD numbers.... If the prob-
lem is & cpu-~related problem that
requires speed, the Nova may be
significantly faster,"

The 8800 can directly address up
to 65K words of memory, The memory
18. expandable in blocks of 256, 1K
or 4K 8-bit words, at about $200
for each 4K of words,

MITS is working on a disc operating
system for the floppy-disk memory;
the controller will cost about as
much to bulld as the computer; the
drive will be $600 to §700,

Acoording to Roberts, "a stand-
flone unit that will consgist of a
processor, terminal and sevsral
disc drivers will be available for
about $3,000, That would be com-
parable to a system that now lista
for 15 to 20 thousand dollars,"
That!s a processor with 16K memory.
"(The previous Newsletter's assump-
tion of $1500 for a 65K machine

with CRT was from an overly optim-
istic PE editor.)

From.the Top

Ed Roberts says (by phone) that
MITS generates all the software
for the Altair 8800, because pro-
grams from Intel are expensive:
the 8080 assembler 1s $1500 to an
individual; to MITS, it would be
$5000 for the licensing fee, plus
#2909 per unit,

About 700 of the Altalr 8800 units
were shipped in February. The in-
dustrial percentage of the mix 1is
golng up., The production 8800 is
different from the PE model, uses
100-pin plugs, not ribbon cable.

The dlsk controller will be about
$450. Software will be featured in
the next Altalr catalog. There is
& resldent assembler, which re-
quires 8K memory and gome sort of
1/0 device. The assembler 1s free
with a system that will support it,
BASIC (extended version) is coming
along, could be used with 8K, al-
though very little memory would be
left for programming, FORTRAN is
algo in preparation, avallable
sometime after May.

Nathanlel wWadsworth of SCELBI says
there wil! be a SCELBI book on ma-
chine language this Spring., A third
of the SCELBI computer kits are
8old to schools, a third to busi-
nesses, a third to hobbyists,

Commen+s on Computer Kite

These comments have been received:

"The Altalr 8800 was hastily thrown
together. Very little thought has
been given to interfacing 1t with
the outside world, The avallabillity
of peripherals is a lot of hot alr,



Some Altalr owners are finding 1t
extremely diffloult to interface
to. It uses 256x4 memoriles, great
stuff, but impoeslible to add on to
the original system; you have to
buy another memory board, For ama-
teur use, they should use memory
that amateurs can go out and buy;
they use ROM3 that are not easily
available,™®

"It's ridiculous to make & higher-
level language for such a machine,
why duplicate the effort already

made, as on the PDP-.8 and others?"

"The 8800 is & better machine than
the SCELBI, a much more powerful
chip (8080 versus 8008); however,
the Altair has a poor interconnec-
tion deslgn, seems to be soldered-
on ribbon cable!

"I don't think much of the 8008,
it's slow and not very good. As
for the Mark-8, it has problems, -
such as the difficulty of adding
more than 1K of memory, the I/0
problem, and it's aleoc a mechani-
cal nightmare, "

"There's a rumor—repeat, a rumor
~that the price dip of the Altalr

has developed pluggable hoards,
octal readout, large power supply,
keyboard data entry, and an F3K
cassette interface,

The Micro-8 Newsletter writes of
the Altair 8800: "More and more
people keep wondering about the
Altalr 8800 and how they can make
the kit prices so low, A lot of
people have gambled on it. (Seve-
ral thousand back orders, accord-
ing to one report.) I suspect that
it's a logs leader, to try to lock
people into buying their add-ons.
At least one rumor is floating
around about them using factory-
fallout 8080's,... With the kind
of backlog they are supposed to
have, you may have to walt many

" months for delivery and then you

8800 is due to the chip not having.

the full temperature range; 1in
other words, 1t's & temperature
fallout. "

Microcomputer Newgletfer

The Mlcro-8 Newsletter is publish-
ed by the Micro-8 Computer User
Group .(Cabrillo Computer Center,
4350 Constellation Road, Lompoc,
Callf, 93436), It was originally
the Mark-8 user group, but widen-
ed its scope to include all mlcro-
computer eystems, A subeoription
is 36 for six lssues.

The Micro-8 Newsletter mentlons
The Digital Group (Box 6528, Den-
ver, Colo. 80206), which has been
working on modifications to the
Mark-8 micro. Dr. Robert Suding
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will atlll be stuck with the pro-
blems of memory and peripherals,.
.. If the future articles on peri-
pherals in Popular Electronics are
glorified advertisements as the
last two have been, then what?,...
Even the information pack didn't
contaln any real construction in-
formation, !

JOHN FREDERICK'S MICRO

John Frederick (306 West 100,
New York, N.Y, 10025) writes: "Af-
ter much backing and filling, I've
gotten on the nmicroprocessor band-
wagon for my computer project. I'm
using an Intel 8008 from Eill God-
bout and 2102 memory. The design

1s a mixture of the SIMB-0l one-
board system sold by Intel, the
Radio-Electronics Mark-8 and the
PDP-11 Unibus. The 8008 has memory
address bits for 16K bytes but 1/0
addressing for only 8 input and 24
output devices. Adapting the Unibusg
idea, the I/0 devices are connected
to the memory bus and referenced by
addresses whose high-order 4 bits
are all ones, Bits O and 1 address
four 8-blt device-control, status
and data reglsters assoclated with
each device, and the middle 8 bits

#81,
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allow 256 devices to bhe addreseed.

Doing it this way adds toc the parta
count, but should make life easler

later.

"My first objJective is a flexible
controller for all my peripherals,
which include (at thie point) a
Tally 420 tape punch, a Tally 424
tape reader, acoustic coupler and
the first Radio-Electronics TV
typewriter. If 1 can use this to
emulate the PDP-8, the PDP-11l and
an ASR33-compatible CRT terminal,
T can utilize software which al-
ready exists,

“I have some advice for AC3 members
who are concentrating on sophiasti-
cated architectures and homemade
instruction sets, It is that writ-
ing good software ls very diffi-
cult and time-consuming. You'll

get more computing done with a
slow, simple machine for which free
software exists,

“There's & boom right now in the
use of microproceasors ae dedicated
peripheral-device controllers.
Those of you who have surplus I/0
devices but no controllers or c¢on-
venient interface to the rest of
your gystem might look at this ap-
proach. I'd be happy to correspond
with anyone who wants to try 1it,
I'm trying to set up a flexible
prototyping lab for this sort of
thing, " .

THE TRADING POST

Buster Killion (2773 Winrock Ave,,
Altadena, Calif. 91001) has a core
FIFO buffer designed to buffer tape
drives, $50; two IBM 727 drives
with all manuale, $150 each, $250
both; Century Data floppy-dlsk
drivea, $250 each; 4K word x 18-bit
Ampex ocore stacks, $35 each; card
cages with connectors, $15 each;
plus documentation on several com-
puters, and wire, cable and Amphe- -
.‘ﬂol connectors. Write for detalls,
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Tape Decks

John Marshall {Box 242, Renton,
Wash. 98055) hae several extra
Wangco tape decks, model 7's, both
7 and 9-channel, brand new. Write
for detalled specs or make offer.

Digitizer

Mark Messinger (85 East End Ave.,
New York, N.¥Y, 10028) has & Summa-
grephice digitizer with an 11"x11"
tablet and binary display; cost
$2150, 1s a few months old, Mark
would like $1300. He can also sup~
ply the wiring list and dlagrams
for a PDP-11 interface using a
DEC M1710 module, '

" Core Stack

Steve Marum (Westwood Manor Apt.,
136-J, Howe, Texas 75058) says he
now has enough MOS RAMs for his
main memory, will sell hla core.
stack, 16K by 24 bits, Fabri-Tek,
$300 or best offer; he'll "even
throw in 34 TI 7528 core sensge
amps extra '

"If you know of anyone using a TI
980 who mlght want to trade pro-
grams, let me know. At a surplus
sale I got an old one, which ap-
pears to be the grandaddy of TI'e
present 980 and locks to be pro-
gram compatible, !

COMMERCIAL HARDWARE

M & R Enterprises (Box 1011, Sunny-
vale, Calif, 94088) has an 8008
with application manual, $60; 8008
with all the resistors, capas and

15 7400's for the Mark-8, #75; plus
1101A RAMs starting at $5 each,
2102 RAMs starting at $10, and. the
1702A pROM starting at $40 each.
S3end for a price liast,

Al Sardo (2032 S.W, Exgreasway,
6

San Jose, Calif, 95126) sells the
1101A RAM for $2, 2102 at $7, 1702A -
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for $13, 8008 for $40, 8008-1 for
$60, 2516 64x6x8 character genera-
tor for $3; $6 to program the 1702A
with lieting included.

WALK IN AND COMPUTE

The public library in white Plaine
New York, has what may be the first
walk-in-and-compute installation

in the country. Since the beginning
of 1975, a Wang 2200 hard-wired
BASIC computer has been available
at 25¢ for five minutes. Input 1is
magnetic-tape cassoatte, There ie

8 library of tapes for games, math,
statlstics, etc. Anyone who wants
to wrlte hls own programs and save
them has to buy a data cassette,

Because there is no off-line pre-
paration of programs, as with an

ASR33, a lot of machine time (at

a nickel a minute) can be used up
in preparing input,

IN PRINT

Designing Microprocessors With
Standard-Logic Devices

This 1s the title of a two~part
article by Robert Jaeger of Signe-
tios (Electronics, Jan. 23, 1975,
pp 90-95; Feb, 6, pp 102-107). The
author notes that although MOS
microprocessors are growing in
popularity because of the few ICs
required, there are drawbacks such
a8 being slower and less flexible
than random-loglc TTL systems.
"But there 1s a third design route
avallable to meet certaln system
requirements; the small, appllca-
tions-oriented processor bullyg
with standard high-speed loglc de-
vices, elther ECL 10X or Schottky.
«.s Although they require more ICs
than MOS-microprocessors, they can
replace random-loglc TTL designs
that need five to 10 times as many
devices," ‘
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Part 1 outlines the requirements

for the three basgic processor ele-
mentg-~the register/arithmetic/lo-
glo unit, the control memory, and
the input/output circuitry. Part 2

4dlacusses how proper selection of

the mlicroinstruction format can
minimize control-memory size, and
algo covers memory branching and
outlines some designe for standard-
loglc procesaors,

For Teaching or Learning Digital

E&L Inatruments (61 First St.,
Derby, Conn, 06418) has & new LR
Innovator geries for teaching (or
learning) digital electronice, The
series includes preassembled modu-
lar hardware, called Outboards,
which plug dlrectly into the SK-10
solderless breadvoarding socket,
allowing for quick set-up and in-
terconnection,

The Outboards are usged as input
and output to standard ICe (mainly
7400 series), and conslst of logie
switchea, LED display, pulse in-
put, clock, and power. The basic
system 1is #247.70. The two manuals,
called Bugbooks I and II, are
$16,.95; in their 750-plus pages
they cover experiments with gates,
truth tables, counters, decoders,
multiplexere, sequencers, displays,
Tri-State logic, flip-flope, one-—
ghote, memories (RAM and ROM), re-
gisters, and arithmetic elements.

The preface gives credit for algni-
ficant participation in the design
and implementation of the Outboards
to Jonathan Tltua, deslgner of the
Mark-8 microcomputer kit and an
ACS member,

The Origins of Digital Conputers

This book of historical papers,
deseribed in the previous Newslet-
ter and printed by Springer-Verlag
at $23.90 in hardcover, 1s now
avallable in a second printing for
only $14.80, also in hardcover.
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A FOURTH MICROCOMPUTER KIT

Several microcomputer kits are
being offered by companies that
epecialize in selling ICs at low
prices, One of the better known

is the MIL MOD 8, made in Canada
by Space Circults and sold here

by Mini Micro Mart, 1618 James St.,
Syracuse, N,Y. 13203,

The MIL (Microsystems Internation-
al, Ltd,) MOD 8 costs $85 for the
seven baglc boards, "uses a mini-
mum of components, provides for a
good deal of expansion, is design-
ed around a TTY as the I/0 device,
has no front panel and.you probab-
ly can get by without one. And 1if
You want to go to an 8080, you put
in a new CPU becard, eliminate the
buffer board, and 1t 1s an 8080
system, ¥ i i .
Mini Micro Mart has thls to say
about other micros: "SCELBI ig the
moat expensive route and probably
the best—saurely the way to go if
you don't WANT to build your own,
or even 1f you want to build your
own and have a minimum of technil-
cal or software background, Good
boards, good design, and most im-
portant, FULL support, even to the
systems level,.,.. The Altalr 8800:
the first of the 8080's attracting
the amateur market, the best pack-
aged, and the slickest promotion,
and a rich mants toy as far as I
am concerned, If you take their
baslc kit, add 3 memory add-ons,

3 I/0, and a TTY interface, the
extras come to $549, more than the
kit itself, and you still have
only a 1K microprocessor. Buy MITS
boards, come to us for the parts,
and save about 50%., My blood pres-
aure was starting to rise, because
I started thinking about the stor-
ies in Popular Electroniog. I quote
"but 1t can be economically expand-
ed to 65,000 words, " 'That economi-
cal expansion will cost you a mere
$4224 if you order the economical
verslon of their memory (which I
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don't think they are delivering),
Agsembled MITS memory is about the
game price as DEC's memory boards.
«ss If you've gotten the impreselon
that I'm partial to the MIL MOD 8,
you have reached the right conclu-
slon: 8008 gystem that modifies to
an 8080, software, audio cassette
interface, TTY interface, a floppy
diek interface S0ON, "

Mini Miero Mart gells IC kits for
the Mark 8, Altair 8800 and SCELBI,
ag well as memory ICs, keyboards
and other hardware, and the MIL

MOD 8080 for $294.50 (1Kx8 memory),
without power supply or front panel,

‘The MIL MOD 8, with 6 PC boards,

all the TTL, 8008, and 1Kx8 memory
(no ROM board or mother board) is
$219.95 plus $2.50 for postage, ete.

" Another MMM quote: "The Mark 8 —

surely not the best but it started
it all — the mass intereat started
with thlis — the boards would have
been nicer with plated-through
holes — but is stlll the least ex-
genaive way to etart for a novice;
5 gets you the manual, the boards

' are avallable, and there is support

to get you out of trouble (thanks
to Hal Singer,"

MACHINE LANGUAGE PROGRAMMING BOOK

SCELBI Computer Consulting, Tnc.
(1322 Rear, Boston Poet Road, Mil-
ford, Conn, 06460) has just announ-
ced thelr new manual, "Machine Lan-
guage Frogramming for the 8008 (and
simllar microcomputers, ! contalning
& detalled presentation of the 8008
instruction get, and coverage of
flow-charting, mapping, editing and
assembling, search and sort rou-
tines, mathematical operationa,
multiple-precision arithmetic,
floating-point-package, I1/0 pro-
gramning, and many other areas,

The price 1s $14,95 until April 30,
1975, after which 1t will be $19,95,
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The Amateur Computer Society i1s
open to all who are interested
in bullding and operating a dig-
ital computer,

For membership in the ACS, and
a subsgoription to Vol, III of
the Newsletter, send $5 to:

Stephen B, Gray _

Amateur Computer Soclety

260 Noroton Ave,

Darien, Conn. 06820
The ACS Newsletter willl appe&ar
every two or three months,

LATEST ON MICROSYSTEMS INT,

Microsystems International 1le part
of Northern Electric (the Western
Electric of Canada), which decided
to stop making ICs, so MIL is in
shut-down mode and will close May
30. However, Mini Micro Mart says
MMM will still offer the MOD 8,
will deslign 1ts own board for the
MOD 8080, and hopes to have soft-
ware for the latter before long,

One of MIL's customers desligned a
discrete veraion of the 8080 with
7400-geries TTL, for only $90. Al-
though it uses more power and takes
more space than the 8080, it ils a
great deal faster. And proprietary,

It should be noted that MMM klts

are sets of PC boards and ICs,
without full construction plans, for
engineers and advanoced hobbylsts.

JOHN YOUNGQUIST'S TAPE CONTROLLER

John Youngquist (899 Niagara Blvd,,
Fort Erie, Ontario, Canada) writes:
"I have completed my low-cost tape-
drive controller and interface. De-
gigned around a two-track digital

tape drive and 4K POP-8/L, 1t emu-
lates TDSE DECtape with a one-page
(128-word) handler program. The DEC
TDBE handler 1is twlce as long. The

standard PDP-8 DECtape format 1s -
fixed-length 129-word blocks, each
numbered and individually address-~
able, much like digk format. Thus
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" preferably in complete working order..”.

my interface and software allow bil-
directional searches for any block
without counting flle gaps. Addrees
error detectlon and verification 1s
done before a block is read or writ-
ten, to prevent accidental losa of
data, A parity bit for each 6-bit
byte 1la written and verified for
all data words. Blocke wlith parity
errore are re-read up to three
times before the appropriate error
exit takes place,

"The interface 1s based on a phase-
locked UART chip (i.e., General
Inst. AY5-1013). Data is written
gerlally with start-stop bits on

one track and reference ¢lock on

the other. When read, the clock is
phase-lock multipllied and applied

to the UART, The data rate is 10X
baud and tape speed 1s 15 ipa, but
could change to sult a particular
tape drive. The tape drive uged 1s

a two-track and uses 8i-inch reels
of 3-inoh IBM tape. It was made by
Computer Entry Systeme for a spec-
ial application.... The complete
interface and controller containes
only 20 ICs, a MOS LSI UART, some
CMOS and TTL, at a cost of $20. It
can of course be applied to a var-
lety of tape drives and CPUg. I can
provide schematics, software, and
application asslistance to anyone in- .
terceted, Please enclose $1 with in-
quiries, to cover duplication costs, -
and request PDP-E8 program listings
if you need them,

1To support the tape drive, I have
written a series of tape commands

in FOCAL 69, I can read/write blocks
of integer, S or 4-word floating-
point variables, and chain to new
programg, starting execution at any
line number. Thils allows FOCAL to

“run in "patch mode" unattended for
;hours, I can provide the software,

"I have an Intel 8008 CPU (new, not
surplua) for sale or trade. I wish
to acquire some floppy-disk drives,

Copyright 1975 by Stephen B, Gray
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COMPUTER KITS, PART 3
Altalr 8K BASIC Special

Untlil Sept. 15, 1975, MITS 1s off-
ering the Altair 8800 computer kit,
two 4K-word memory boards (kit),
your oholce of interface board,
and the Altair 8K BASIC language,
for $995. That's a saving of $139
to §175, depending on the inter-
face you choose.

Altair 8K BASIC uses 6250 words,
leaving 1750 words for programming
and atorage. There 1s also a 4K
BASIC, and an Extended BASIC (12K).
The 4K BASIC has 15 gtatements, 6
math functions, and 4 commands;
the 8K BASIC has 4 more statements,
8 more functions, 1 more command,
and advanced string functiona., The
Extended BASIC adds PRINT USING,
disk I/0, and double~precision
math, BASIC i1s avallable on either
paper tape or cassette tape,

Altair Systems

The April -Computer Decisionsg car-
rles a full-page MITS ad that looks

more llke an ad by a minl-maker
than by a kit company.

According to the ad, ",,, we're
selling our BASIC Language System
for $2,461 (fully assembled Altair
Computer with 8K of memory, a ser-
lal interface, computer terminal
and BASIC language software), We're
selling our EXTENDED BASIC Language
System for $2,806 (Altalr with 12K
of mewmory, serial interface, com-
puter terminal, and EXTENDED BASIC
software). Our DO3 EXTENDED BASIC
Language System goes for $6,6649
{Altair with 16K of memory, serial
interface, computer terminal, digk
controller and 2 disk drives, DOS
and EXTENDED BASIC software)....
we're selling our Advanced Account-

ing/Engineering System for $10,489
(Altalr with 32K of memory, serial
interface, teletype [or terminal],
line printer, dlek controller and
dlsk drives, DOS and EXTENDED BASIC
software),"

Sound like they intend to compete
with DEC. In fact, part of the ad
reads, "It'a almost embarassing,
We've only been on the computer
acene & short while, yet we're
selling more computers and peri-
pherals than many of our long-time,

.established competitors.!

MITS 1s sald to have sold over
2500 Altair kits, and has opened
two regional sales offices, in
Orange, Calif, and Miami, Florida,
lwith the ultimate goal of maln-
talning operating service centers
and digplay areas at these loca-
tions."

Altalr Experience #1

Doug Penrod writes from California:
"I ordered a MITS Altair 8800, It
has been coming in bits and pileces,
egpeclally after I wrote Mr. Roberts
(pres,); he called me on the phone,
to get the order straightened out.
Their paper-work crew is overloaded
and gets things all mixed up.

"Yesterday UPS brought 2 boxes from
MITS8, One contained a 4K dynamic .
RAM board kit and a 4-glot expan-
glon to the bus board. And a note
gaying that 8 chip sockets had been

“backordered, The other box contain-

ed two 4K dynamic RAM kits, com-
Plete, Now I have 3 manuals for the
4K RAM, Now all I lack are the 8
chip sockets and the software: the
assembler and utilities package,

and the 12K BASIC package. _
-YAs you no doubt know by now, théy

have 3 verslons of BASIC--for 4K,



a

8K, and 12K. No gource code 1s
avallaeble for any software, only
object code, and that only 1in pa- -
per or audio mag tape form so far,
So modifying thelr software won't -~
be easy.

T have some criticlsms of the Al-
tair., I notlce that the new ads
mention the use of fans, and all
of the four machines at a local
MIT3 "seminar® had fans. However,
they aren't much more helpful than
the blower on the motor of & Tele-
type, which has no air inlet or
outlet, The MITS has inlets all
along the top of the sides of the
cabinet, and the motor blows out
an ocutlet in the rear of the cabl-
net. Better, But there is no alr-
flow pattern in the board layout
or cabinet design,

'In particular, the front-panel PC
board has a heat sink for the 8v

to &v regulating transistor mounted
on the front side of the PC board,
where the alnk is trapped in a nar-
row space between the PC board and
the aluminum sub-panel which mounts
the swltches., The sub-panel, in
turn, 1s behind, and in contaot
with, the thin aluminum dress pan-
el, At any rate, there is no. way
for air to circulate around that
heat sink, which is mounted on the
Iop of the board, thus precluding
even normal convectlon in the

space between panels. So I changed
mine, and mounted the heat sink
(augmented, in my case, by a cop- .
prer addition to lncrease the area
by & factor of 2) on the rear of
the PC board, where 1t can get

some air,

"I also expect to design and bulld
" gsome baffles to systematically
channel alr-flow through the PC
boards in a manner determined to
keep the chips cool and keep the
heat-sink alr away from the chips,
Actually, I feel that appropriate
thermal design would have obviated
the need for a fan, even in a full-
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. Returng)’, and nulls or rub-outs for

house machine, I think that the

bulk of the gross regulating could
be done outboard, with Just enough
on-board to keep the glitches away.

T wish the MITS had an optional
18 or 19-sloft bus board avallable
in 1 plece, Now you have to use
100 jumper wires to conneect each
palr of 4-glot boards together,
max 16 slots. Need 16 to handle
the max 64K memory, plus a CPU and
at least one I/0 board, In my Al-
talr, every chlp has a socket; I
think they ought to ocome stock
that way, '

"At the MITS "seminar" in Van Nuys,
the MITS guys were saying that a-
nother Popular Electronics cover
story will be coming out, presum-
ably with a successor or.alternate
to the Intel 8080 machine, They .
sald they were working with Motor-
ola 8-bit chilp, and didn't deny
the National Semiconductor IMP-16,
It is obvious that the cheap compu-
ter world 1s changing radically
and rapidly this year and next. It
hardly pays to design and build
your own computer anymore, if re-
sults is what you're after, Espe-~
clally if you consgider the %time
and effort involved in the soft-
ware, It ain't every solder mech-
anic who can write a compiler,

"Pretty soon.it ought to be pos-
sible to buy slightly-used Altairs
che&ply. Unleass the buyers want to
up-grade to BASIC, Incldentally, I
found that thelr machine won't ace
cept program input from paper tape.
Too slow, Apparently doing line-by-
line dlagnostics. Also, there's the
matter of a Line Feed on the paper
tape and another one from the com-
puter; they don't have a TAPE mode
of entry, I trled some experiments
to see 1f thls can be bypassed.

But for computer-generated listings,
the only cure is to get at the soft-
ware. I suspect that a tape which
had ne Line Feeds {only Carriage
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time between lines, might work,"

Altair_E;perience ﬁz

Dick Schwanke writes from Illinols:
"I am riow' well along in the con-
struction of my Altair 8800, thanks
to rainy weather, The construction
sectlion of the manual seems to be
entirely adequate for anyone who-
will read the instructions care-
fully and can identify the parts,
The theory of operation section
covers the operation of the parts
they added, but the explanations
are not easy to follow unless one
1s qulte famillar with this type
of design., The debugging section
1s nearly useless, and the almost
complete absence of explanation of
the CPU chip iteelf means that _
trouble can be anticipated in lo-
cating the reasons for not working,
There 1s also a very obvious lack
of application data, including.
failure to indicate how I/0 isa
accomplished. : ‘

"The answer to the I/O question is,
of course, that a tap must be put
on the data, address, and control
busses; and an interface control-
ler must be constructed, I have
not done sufficlent research to
know if there are famlly members
(8080) designed for the specific
Job, but I am sure that I will
sooner or later find the applica-
tiona data that I need,

"The Motorola 6800 applications -

manual contalns designs for both

statle and dynamic memory modules
as well as huge quantities of in-
formation on I/0 with or without

interrupts and priority schemes,

I have not yet  figured out how to
get a front panel on the 6800, .

"Back to Altalr, I am not part
larly happy with the method of
hooklng the panel to the CPU and’
bus, It looks very subject to noise
and crosstalk, The CPU and memory
boards looks as though they wereé
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ikédlaier_than had.béen‘aniiclpatéa

and have had many .capacitors adde
.'to .sogk up the nolse, . ‘

"I do expect to get my 8800 working
although I have no idea as to- the
problems I may run into. If I have
too much difficulty figuring out
.the I/0 problem, I can always pur-
chase the manuals from Altalr and
see how they did it,

"P.8. There 1e& a shortage of wire
and solder in my kit, The panel is
going to be very difficult to re-
palr 1n case of .difficulty because
all of the swltches are bolted down,

 There are some new 4K statio RAMs

which coast $22,75 each for 10-9g, H

Altalr Experilence ﬁs_:

The writer of this letter asked
.that hls name not be-used: "I have
. Just received my Altair 8800, I-
wag - extremely skeptical from.the
advertising but decided to.gamble

" "Phe printed-cireult work is of
very good duality, with plated-thru
holes, and takes. solder well. The
case ls excellent and expensive,
and can be disassembled ag required
to work on the circuitry. The bus
1s constructed of two rails with
PCB wiring end 100-pin--connectors
and card guldes which ocught %o make
an adequate mechanical and electri-

. cal assembly, It 1s sold in incre-
ments of 4 posltions but came with

only 2 connectors, ¥While it is not
, clear, it appears that MITS hopes
to make out by selling memory and
peripheral adapters to people who
- WAll. be unable to .expand the bus by

. eny, other means, I believe most

-.builders would be put to it to con-
- 8truct such a nice package for less
than twice the price I .pald for the

basic machine,

"1t is well known among computer
t¥pes that lots of memory &nd an
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assortment of input/output devices
are needed to do any useful compu-
ting in a reasonable length of
time. Short word lengths and limi-
ted inatruction sets do not prevent
good results but make the memory
requlrements more difficult and
"expensive and cost a lot of time,
Orblts for cyclotrons were calcu-
lated on a machine with 256 words
of memory at one time (when there
was nothing better),

"Unfortunately, static memory is
not the way to go in these micro-
processors. The cheap 1101'sg take
up a lot of hoard space and will
undoubtedly produce bus problems
vefore the memory reaches a satig-
factory size. The recent-design
static chlps are too expensive, It
is hoped that the new 4K dynamic
RAMs will produce a digestible
solution,

IMotorola has introduced an evalu-
ation package which includes seven
compatible chips, a CPU, a ROM
with a monltor program built in,
256 bytes of RAM, two parallel in-
terfacea, and one serlal interface.
The system devotes one parallel
interface to a Teletype machine to
be used as the console, leaving
the other parallel interface and
the serlal interface to the user.
The monitor program uses some of
the RAM (possibly as much as half),
The bus loading rules are such '
that these seven chips can be con-
nected together without any bus
drivers, so getting the whole thing
working can probably be done with
less than $50 worth of parts plus
an 8-level Teletype or similar con-
sole. A panel 1s not needed,

lAny attempt to expand the machine
wlll require spending considerable
money and effort on the bus driving
and recelving arrangement, and the
memory problems are the same as
above, '

"The Motorola instruction set is

Vol. III, No, 12 —- July 1975 4

much better than the 8080 get as
far as economical use of memory is
concerned, The 8080 is much better

than the Motorola in the Input/out-.

put interrupt structure area, as
1% can point to B separate loca-
tione 1n memory, compared to one
for Motorola.

"It is a temptation to use the emp-
ty space in the Altalr cabinet to
install a Motorola 6800 and try to
interface 1t to the 8800's panel
end memory. °

"I likely will not ever try to make
a large useful machine out of my
Altair, but will use i1t as an edu-
cational tool to study the program-
ming problems of this type of mach-
ine, the resulte of which I can use
in my job, !

Altair to go Motorola?

According to a rumor in the July
Computer Declsiong, "the next ver-
glon of the Altair,.. will be built
around the lMotorola 6800 chip....
Intel's 8080 was Judged less power-
ful than the Motorola micro...,"

Seems that the two best bets for a
company goling into the computer-kit
business right now are the Motorola
6800 (for which there isn't much
gsoftware) and the Intersil IM6100
microprocessor ($394 in 1-24 quan-
titles) which, as the ad says, "re-

.cognlzes the lnstruction set of a

popular minicomputer, the PDP-8/E.
No need to generate complex special
software. No need to learn new lan-
guages, It's already there in soft-
ware everyone knows and understands.
...5he most extensive software 1i-
brary of any microprocessor."

Two More Kits

In additlon to the MITS Altair,
Scelbi-8H, Radio Electronics Mark-
8, MIL MOD 8 and MOD 8080, there

are aleo the Sphere I and the Mar- .

tin Research MIKE 2, (Actually,
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there: are now’ some 13 ‘kits on thé
merket; more in the next 1isaue,)
Sphere (96 East 500 South, Bounti-
ful, Uteh 84010) offers a 4K’ '“Hob-
bylst!-computer kit, based on the
Motorola 6800 mieroprocessor, with

6l2-.character TV terminal, keyboard

and power supply, for $650 ($870
assembled). Memory is expandable’
to 64K, at about $240 for a 4K .
board, $400 for 8K, $750 for 16K
memory-board kit. - - . o

An assembler, edltor, debugging
ald, and drivers for the CRT are
built into 'a read-~only memory. .
Avallable software includes Extern-
ded BASIC (with string and matrix

manipulation, machine-language sub-

-routine ‘calls, trig funotions, and
dlsk-file I/0, plus FDOSw=flexibl
disk operating system), .

The "Intelligent! kit adds serial
communlications and audio-~cassette

capabllity at $750 (until Sept. ..

1976; $999 afterwards). The "BASICH
eystem k1t adds 16K more of memory,

for $1345 ($1765 after Sept.); the
"Classic" system kit includes 65=
lpm printer, two IBM-compatible
floppy disks, and DOS, at $5250
(46100 after Sept. 1995), . ..

Sphere alsoc has a paﬁer-tape read-

.er/perforator, and will have a
network operating system, RPG 1T,

and an integrated data-hase system,

Plus "unique developments in. pro-
cegs control for the home.and in-
dustry and an ultra low-cost mass
storage system'.by early 1976, -

According to Mike Wise, president,
"Sphere was started by computer

profeassionalsg, and  their computer
wag started as & gystem." - ...

Martin Research (1825 S. Halstead

8t,, Chicago, I11.-60608) has the
MIKE 2-1 CPU board, with 8008, "

crystal-controlled oscillator, and
all the timing for:.the. ystem, at:
$55 kit, 475 assembled., The MIKE:"
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; s-«‘:.:-.:.._" r..." .- :-t_‘.‘ s ‘. . ..: .;._‘ : ;:..: ‘

j: @=20; console board has a six-digit

1. 418play and 20-key.calculator-type

. kéyboard; "unlike systems wilth -

.. banks of toggle switches and lights,

‘thlg micro ies easy to program, ,

" sincé codes are easily visualized, "
The kit, $69; $84 wired. The MIKE
2-3 PROM/RAM board has room for up

.. to 1K of RAM and.2K of PROM; handles

- up to eight 2112's and up to .eight

. 1702A's, L. L

-The ‘baslc system, "the MIKE 203,
uses 256 words of RAM and 256 words
of PROM; $230 kit without 8008, -
$270 kit with 8008, $276 kit with
8008-1 and fast XTAL, A memory .-
board with 2K RAM' (450 ngec) is
$108 kit; 3K, $137; 4Kk, $165 kit,

Options under development inelude
“a CRT display interface, cassette
recorder interface, Teletype inter-
face, PROM programmer, .- RIS

“ THE TRADING FOST
ECL Source?

*'D,B,. Lamkins (Magnolia Ave, Man-

..chester, MA 01944) "would like to
buy unused, tested ECL 10,000 ICs
11 siall quantities, If anyone.has
‘a gource at below distributor's
‘13st prices; pledse sénd type num-
bers, prices, and quantities,"

Peripherals for Sale- I

PR

Dan Miller (1191 Risa Place, Santa
Ana, CA 92705) has. several line .

.printers, mag-tape drives, diak’ .
drives, card readers, tape punches

and drums, Send for.hils price list,
DEC Modules for Sale -

Steven Roy (Eleotronic Assembly
‘Associates, P.O, .Box 3711, Amity
Station, CT 06525) has various DEC
modules, including M8300 (major
régisters), M8310 (maj). reg. con-
trol), M837 - (extended memory .con-
trol). ete. Write for price list.
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 The Amateur Computer Soclety 1s
open to all who are interested
in bullding and operating a dig-
1%al computer,

For membership in the ACS, and
a gubseription to Vol, III of
‘the Newsletter, send $5 to:

Stephen B, Gray

Amateur Computer Soclety

260 Noroton Ave,

Darien, Conn, 08820
The ACS Newsletter will appcar
every two or three months,

be demanding that it run every time.
Computer Hobby Magazine .

Scheduled to appear on the news-
stands in September 1s BYTE!, an
84~by~-1l, 150-page monthly maga-
zine for the computer experimenter,
at $1,50 an isgue, or $12 for 12
issues ($10 introductory) from
Green Publishing, Inc., Peterbor-
ough, New Hampshire 03458

Steven also has some fixed-head,
4-platter disk drives, with 30-in,
latters, 256 R/W heads per gide;

5200 per unit, you cart,

New Address for MNH

MNH-Applled Electronics has moved,
to PO Box 367, Jamul, CA 92035,
Thelr latest catzalog includes an
FSK moden card for gao, small po-
wer supplies from $5 to $8, digital
cassette-tape cartridges at $2, ete,

Chips, ICs, Transistors

At 128 N, 81 8%, Mesa, Ariz. 85207,
Electronic Discount Sales offers

the Intel 8080 at $155, and a wide
varlety of transistors, RAMs, dig-
ital and linear ICs, switches, etc,

IN PRINT
Another Newsletter

One of the newesat hobby publica-
tiona 1s the "Homebrew Computer
Club Newsletter," Fred Moore, edi-
tor, 568 Santa Cruz Ave., Menlo
Park, Calilf, 94025, .

Computer Column

Starting with the June 1975 issue,
Popular Electronics magazine 1ia
running a column called “Computer
Bits" by Jerry Ogdin, The column:
was 1lntended to be & dquarterly
feature, but readers are sald to
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BUYING MINIS IN QUANTITY

A member has suggested that the
AC3 look into the possibility of
buying a mini in quantity for ACS
members, to take advantage of the
quantity priecing. Well, the prices
would still be rather high:

The Fabri-Tek MP12 (which 1s almoss
software-compatible with the PDF-8)
with 4K core has been-advertised at
$990 in quantities of 100. That ma-
chine is without power supply or
I/0 interface, and costs $1340 for
one, An MP12 with I/0 interface

and power supply ig $2395 each for
1-4, $2258 for 5-9, $2181 for 10-24,
and $1922 each for 100,

The PDP-8/A from DEC, with 8K of
core memory {and including program-
mer's console and I/0 option board)
1e $3695 for one, with discounts of
up to 30% for quantities of 100,
bringing an 8/A down to about $2600.
The same 8/A with 8K of RAM memory
1s $3895 for one.

FASTER INTEL 8080 CHIPS

The Intel 8080A chip operates at a
1.6-ugec cycle time, compared with
2,0 ugec for the 8080. Intel also
plans to market a 13-chip processor
set for $250, including 8080A CPU,
two 256x4 RAMs, two busg drivers,

a 1Kx8 erasable ROM, decoder, pri-
ority interrupt control unit, ete
Copyright 1975 by Stephen B, Gray
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KIT8: PART 4 Volume III, Number 13
ROSTER a publication of the (Serial Issue 36)
AMATEUR COMPUTER SOCIETY November 1975
KIT ROSTER kit 1s $295, with monitor FROM and

‘Over a dozen microcomputer kits
are now on the market, so maybe
it's time to make a lisgt.

1, One of the first (non-micro)
kits was the 832 (March 1971 Newe-
letter), still offered by National
Radlo Institute as part of thelr
computer electronics course, Built
with 7400-type TTL, it has & memo-
ry made up of slide aswitches, for
eimplified teaching of bilt astorage.
Input/output 1s by switches, lamps.

2., The Scelbl-8B 1s about the same
as the 8H (March 1974 NL), but uses
2102 RAMe, 'which allow the 8B to
be directly expanded up to 16,384
words of memory at a cost compar-
able to that of 4,096 worde of me-
mory in an 8H.% The 8B kit, with
8008 MPU and 1K memory, $499; em-
pty 4K RAM card, $49; eight (1024
words) type 2102 RAMs, $59,

3. Radio-Eleotronics! Mark-8 {(June
1974 NLS 1s also build around the
Intel 8008 microprocessor unitg,

4, The MITS Altailr 8800 (March
1975 NL), based on the 8080 MPU,
can directly address up to 65K of
memory, has a varlety of periphe-
ralg, and can be programmed in as-
sembiy language and in BASIC,

5. The Sphere (July 1975 NL), using
the €800 MPU, is now offered at
$860 for CRT diaeplay, ROM monitor,
real-time clock, typewriter key-
board, 4K memory, Extended BAJIC is
avallable (more memory needed). The
CPU board, with 4K RAM, "512 times
8 PROM," gerial TTY interface and
hardwired ROM monitor (console emu-
lator) 1s $360,

6. The Mike 2 from Martin Regearch
(July 1975 NL) is based on the 8008;

256 bytes of RAM. Expandable to

16K bytes, For $12, a kit of ICs
for a 16-channel display on & trig-
gered-sweep scope, for debugging
and educational purposes,

7. The Mike 3 kit is $395 ($445 af-
ter Dec. 15), with 8080, monitor
PROM, 512 bytes of RAM.

8. The EiL Micro-Designer System
(E&L Instruments, 61 First St.,
Derby, Conn, 06418) is an 8080 sys-
tem, composed of three plug-in
cards, control panel {with LED dis-
plays and control switches), inter-
fece board, power supply, and soft-
ware, Can use up to 65K of memory
("can mix R-W or PROM")}. The basic
unit is $1,685, for & microcomputer
also known as the Mark 80,

9, The MOD 8 (March 1975 NL) from
MiniMicroMart is based on the 8008,
sold as unpopulated boarda or as a
kit with 1K memory.

10, The MOD 80 from MMM uses the
8080 MPU, The C-MODS8B00, a 6800
MPU on a board, ls compatible with
the MOD 8 and MOD 80 bus structure,
input, output, etc., is for the
owner of an 8 or 80 who wants to
plug 1n & 6800 and try it out.

MMM!s R-M terminal is & surplus
hotel reservation terminal, with 9
electronic boards in it, Any of

the MMM mlcros fit in it; a Tele-
type 32 or 33 printer also fits in-
slde, for another $330 or so; the
RM terminal is $109.95,

11, MMM's RM6800 MPU "ig for the
peraon who 1s starting from acratch
and who doesn't want to try to try
the other MPUe," according to Maury
Goldberg of MiniMicroMart, It will
also fit in the R-M terminal, which
has modem and TV-dleplay optiona.



12. R3S Electronics (36560 Charles
3t., Suite K, Santa Clara, Callf,
95060), has the O08A kit, with an
8008 MPU, 1024x8 memory, all ICe
and parts except cabinet, $375;
ASCII keyboard input kit, $135;
audio cassette adapater kit; $100,

13. The Godbout kit, called "George'
(because "1t seemed nice and friend-
1y") based on the National Semlcon-
ductor 16-bit PACE MPU, has been
delayed a 1ittle, now has a dell-
very date of 1-1-76. The projected
price 1s to be just under $600,
with 1K words of memory, provig-
ions for 7K more, edlitor and assem-
bler, provisions for 4K ROM and for
gerial casgette interface, for 3
audio casgettes, and with keyboard
rather than toggle-swltch input,
With 8X of RAM, the price 1is "etill
under $800." There will be no peri-
pherals; the cassette interface
wlll te supplled with a cassette
containing editor and assembler,

Contrary to rumor, there 1s no re-
lationship between the Godbout kit
and the kit to be offered shortly

by Radlo Shack, aleo baged on the

PACE microcomputer,

For a "complete data packet'! on the
kit, send $2.50 (refundable) to
B11] Godbout Flectronice, Box 2355,
Oakland Alrport, Callf, 94614,

14, Detalls on the MITS Altalr 680
kit, based on the 6800 MPU from
Motorola and American Mlcro-Systems,
were withheld until the publica-
tion of the November Popular Elec-
.tronics article,

The 880 ie less than a third the
gize of the Altair 8800, only 1l x
11 x 4 3/4. This "makes internal
expandability significantly less,"
whioch means, although the article
doesn't say so, that the chassils
will hold only three more boarda
such as two 12K RAM boards 4st111
in design) and an interface boerd,
Most of the 680 1s on one PC board,
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which has a bullt-in Teletype in-
terface, and which plugs directly
into the front-panel board. The
680 is TTL-compatible, and uses
only one 5-volt power supply. The
680 1s slower than the 8800, with
a 4-ugec minimum cycle time, com-
pared with 2 uaec.

The software for the 680 includes
a monltor on PROM, assembler, de-
bug, and edltor, The 680 has three
interrupt levels; the 8800 has 8,
Both can be expanded to 65K bytes,

A $293 xit ($345 after 12-31-75)
includes 1K bytes of RAM, Options
are: 1/0 socket kit, $29; fan kit,
$16, PROM kit (266 x 8-bit), $42;
there are provisions on the main
PC board for another 1K bytes, of
ROM or PROM, mainly for dedicated
verslons of the €680; there 1s &
blank front panel for turnkey uase.

The 680's main PC board will be
sold separately for $180 ($195 af-
ter 12-31-75) for OEM use or Yfor
the experimenter who wishes to pur-
chase an absolute minimum, "

As the latest MITS "Computer Notes'
puts 1t, "MITS has decided to await
customer regponge to determine the
course of further €680 development
in both the areas of software and
hardware." If enough users ask for
a BASIC compiler, it will be pro-
vided. No price has yet been set
for the 12K RAM board. Also being
congidered is a board containing
half RAMs and half ROMs, Anything
requiring more than three additio-
nal boards will also require an ex-
pander chassls, which 1s in design,
The 680 seems to be aimed primarily
at OEM controller applications.

16, SWTP (Southwest Technical Pro-
duets Corp., Box 32040, San Antonio,
Texas 782845 has announced "The con-
puter system you have been walting .

for," 1tes 6800, which contains &
ROM with "the program necessary %o
automatically place not only a load-
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er, but also & minl-operating sye-
tem into the computer's memory.

The 6800 1s controlled by any
A8CII-coded terminal. The basio
6800 inocludes the ROM, a 128-word
ptatic soratchpad RAM, 2K memory,
serial control interface, power
supply and case, plus test pro-
grame and the Motorola Programmers
Manual, at $450,

16, The Micro 440 by Comp-Sultants
Ine, (P.O, Box 1016, Huntaville,
Ala, 35807) is based on the Intel
4040 chip, and 1g avallable with
256 bytes of RAM, power supply,
cage, I/0 port and Teletype inter-
face, for $275 kit, 4375 wired,

The 440 features 80 instructions
and 24 on-chip registers. For $176
you can get the full CPU board,
front-panel controls and dlgplays,
and the 268 bytes of RAM. The case
has room for 8K of RAM or PROM, in
2K increments,

17. The SRI-1000 by Systems Re-
search Inc., (P,O, Box 161280, Salt
Lake City, Utah 84115) uses the
PACE MPU, and includes full key-
board control, 4K RAM, $699 assem-
bled»and tested, Cptlons include
more RAM; interfaces for oassette,
video, TTY, RS-232, TTL; floppy
disk, line printer, and tape reader.

18, Imeal (IMS Assooiates, Ino,,
1922 Republic Ave, 3an Leandro,
Calif. 94677) has the Imsai 8080,
"compatible with the Altair 8800."
The basic computer includes CPU,
1K RAM, front panel, control panel
"with 8 extra LEDs to indicate the
output port, all lights and swit-
ches, power supply, expander board
and case, $439 kit, $621 assembled.

Insal also sells boards that are
interchangeable with Altair's, in-
oluding CPU, 4K RAM, 1K RAM on 4X
board, 2K ERON on RK board, eto.
And a multiprocessor/shared memory
facllity that “allows up to 3 Im-
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aal B8080'g or Altair 8800's to
share the same memory"; $295 kit,
$335 aassembled,

Are there any others?
OEM EVALUATION. KIT8

Many microprocessors are now avall-
able as part of a PC board marketed
for englneering evaluation, in kit
or wired form, usually with a mini-
mum of memory, and without power
supply, chasslis or case.

1. The JOLT (Pehaco Corp., Micro-
computer Assoclates, Inc., 111 Main
83t,, Los Altoe, Callf, 94022) has

a $§249 CPU card kit bullt around a
MOS8 Technology 6502, which can ad-
dress directly 65K of memory. ROM
program memory on the CFU card con-
slste of 1K bytes of monitor/debug-
ger with an automatic power-on
bootetrap program, A 4K RAM card
kit 1a $265; I/0 card (peripheral
interface adaptor)Kit, §96; power
supply (will support CPU, I/0 and

a 4K card), $145 kit, An accessory
bag, with enough parts to connect
one JOLT card to another, 1s $40,
That would make a 4K kit cost

about $850., The 8502 has 58 instruc-
tions and 11 addressing modes, &nd
gells for §$25,

2, The Mostek F8 Evaluation Kit,
at §$297, includes the 3850 MPU, a
ROM, statlc memory interface, 1K
X 8 of static RAM, orystal, 2 OMOS
buffers, and a 8.%5" x 5.6 pC
board. A Teletype or CRT can be
qonneocted directly to the board.
The ROM software permits "program
loading, storing, modification, de-
bugging (with "trape") and even
hexadecimal afithmetic--all from
the Teletype.

3. Cramer Electronics (86 Wells Ave,
Newton, Mass. 02168) offers three
evaluation kits, bullt around the
Intel 8080A, Texas Insgtruments

8080, Motorola 6800. Thesge are $495
each, and inolude eight 1024x1 sta-
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tic RAMs, a 1024x8 erasable ROM.
preprogrammed with eystem monitor,
controls (toggle, pushbutton, and
DIP switoheo? and &laplays (LEDs
and 7-gegment) for programming with
or without a tersinal. Includes
both ocurrent loop and RS-232 inter-
faces for any teraminal, and an au-
» dio casgette with test programs
(audio casgettes can algo be uaed
for extra program storage). "The

erasable ROM oontalns a gystem moni-

tor that makee Yyour microocomputer
ugeful as soon-.ag you turn it on,,
«.A cagsatte full of other useful
programa 1s included to help you
debug and demonatrate your micro-
computer,

Power supply is not provided, Mem-
ory 1e expandable to 12 additional
1K RAMs. Coming up: kits based on
the AMD 9080, Mostek F8, and RCA
GOSMAC, And in early 1976, bipolar
Cramerkits using the Intel 3001,
{MD 2901, TI SBP 0400, and Motorola

The $495 does not include a PC
board, The Augat boards shown in
the brochures are about $275 each.

4, Pro~lLog Corp, (2411 Garden Road,
Monterey, Calif, 93940) offers &
variety of assembled cards, for
logic prooessing (using the 4004
or 4040) and for microprocessors
(8008, 8800, 6800, Fa), all using
17024 MOS PROMs or equivalent,®

WHERE IS KENBAK TODAY?

The Kenbak-1 (June 1974, Feb. 1973,
' and Mar, 1972 Newsletters) §$850
training computer la no longer be-
ing marketed by its designer, John
Blankenbaker. It ia now in the hands
of C.T.I, Bducation Produots, Ino,
(696 Coleman Blva,, Mt. Pleasant,
8.0, 29464), and ig the Model 5050
Digital Computer Systems Trainer,
at $1,035. OTI aleo markets loglc
labs and a variety of elsotronio
training devices.
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8080 AND 6800 PRICE CUTS3

In October, Intel cut the prices
of the 8080 family; the new 100-
lot price for the 8080A MPU is
$40; 25~99, $60 (wae $110); under-
25, §$75 (was $150),

Advanced Micro Devices offers its
9080A verslion of the 8080 MPU at
$209,96, in lots of 100,

Motorola's M6800 MPU 1s $69 for 1-
99 (was 8175 for 1-9). The MCM6810
1K RAM 1gs now $5 for 1-99 (wae 315
for 1-9). The Design Kit, with PC
board, 1s now $149; it waa $300
before, without a PC board,

PACE HIGH-LEVEL LANGUAGE

National Semiconductor, makers of
the 16-bit PACE MPU, wlll eoon have
a Digk Operating System (DOS) and
SM/PL, a resident high-~level lang-
uage; "this makes PAEE the only
fully supported one-chip mlcropro-
¢esgor in the industry," according
to the advertisement,

IN PRINT

Deglgning Your Own Microcomputer

This 1e the title of an artlcle in
the Sept. 27 Electronic Design, on
how to use bipoclar bit-slice micro-
processors to bulld, for example,

a 16-blt proceseor with 24 1ICs,
bullt arocund four 6701 4-bit MPUs
(by Monolithic Memories?), and
featuring 16 general-purpose regle-
ters, ability to address 65K words
of memory, and instruction execu-~
tion times from 0.9 to 1.2 useo.

%#Increase microcomputer efficiency'
by the same author, David Wyland
(ED, Nov. 8), shows how to add in-
terrupt and DMA (direct memory ad-
drees) capabllities with only seven
extra ICs, elx new instructlons,
and nine extra control-ROM bits,

A|Ci8] NEWSLETTER




The schematic shown 1s basically
the same as in the previous arti-
cle, with the required additlona,

Mioro Depts.

Starting with its Nov, 22 1ssue,
Electronic Desgign will have a
"Microprocessor Deaign" sgection
in every lssue,

And Digital Degign started a "Mi-
oro Notea" department, in 1its
Sept. 1975 1gsue,

ALTATIR-TYPE PC BOARDS

Jim Garrett (322 Rollingridge Ln.,
@arland, Texas 75041) writes: "In
contacting MITS about the avail-
ability of their Altair 8800 PC
boards 1 have found that they are
no longer golng to supply them %o
the hobbylst., If there 1s enough
interest, I will make an equiva-
lent improved set of boards for us
at cost, The purpose of this let-
ter is to gauge intereat,

"Everyone interested in Altair-
8800-1ike boards, drop me a post~
card (or letter) stating their
needg. These are lmproved boards
(DISCLAIMER: I do not offer Altair
produots or kite; I sell parts and
acoessories which can be used in
the Altalr 8800),

"The display board will contain the
neocagsary mods to provide an octal
display (for about $16 more in com-
ponents you can re&d ootal instead
of binary), AC switch improvements

* will be instituted, grounding on

&ll1l boards will be improved, mods
to the CPU boards will include
reducing switoh nolipe and a more
conventional oconneoting to the dle-
play board. The memory boards will
have provisiona for a DIP awitch
for address selection (no more jum-
pers), eto,

"fentative prices are: CPU, $18.60;
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- 4K memory (astatic or dynamic), $18;

power gupply, $13,50; dlsplay and
control, $33; SET I (1 each CPU, PS8
and D/C), $58.60; SET II (4 each,
atatic or dynamio), $66; SET III
(SETS I & II), $115. This includes
postage, insurance and full docu-
mentation of all mods,

"I am willing to produce any other
boards if there is enough demand,
Along the same lines I may be able
to supply the DIP switches, connec-
tors (both 100-pin and IC) and min-
iature ewltches, 1f there is enough
interest, at OEM prices."

BUILDING FROM SCRATCH

Desplte all the activity in micro-
kite, many ACS members are still
bullding thelr machines from thelr
own deslgn, or copying a commercial
machine, Billy H. Pettit (1277 In-
dian R4, , Misslssauga, Ontario,

L5H 1K7 Canada), writes: "I'm build-
ing & 12-bit, 8K machine completely
compatible with the CDC 160-A/8090.
Using TTL, naturally, with a solid-
state RAM memory. Been playing a-
round with 1103's, but finally gave
up. They juat aren't worth the ex-
tra interfaces, Will probably go

to 748206'g. [CDC = Control Data)

"Have always felt the 160-A had
about the best instruction set and
veraatility of any l2-bit machine,
In my oplnlon it 1is superior to the
PDP-g get, and easier to use. Plus,
for me, the blg advantage of soft-
ware, For 10 years, I've used the
160-A and now have hundreds of pro-
gramg. Especlally ugeful is a very,
very sophlsticated FORTRAN for a
12-bit machine, There is & second
FORTRAN, more primitive and similar
to DEC's 8K version, Also & pseudo-
COBOL and half a dozen floating-
point simulator packages,

%A1l of which means that when 1t 1is
built (my version), I can use it
for something. All of the software
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(The Amateur Computer Soclety 18 |
open to all who are interested
in building and operating a dlg-
ital computer,

For membership in the ACS, and
a subscription to Vol, III of
the Newsletter, eend $5 to:

Stephen B, CGray

Anateur Computer Soclety

260 Noroton Ave,

Darlen, Conn. 06820
The ACS Neweletter will appear
every two or three months,

1s in the public domain, and the
user's group is still active.

ITf any reader ever buys a scrap-
ped CDC component and wante some
info, have him write. I can proba-
bly get a schematic of anything
likely to be on the eurplus market,!

SURPLUS IN SWEDEN

Eekil Hedetun writes from Sweden:
TAa you probably know, computers
are manufactured in Europe by Just
a few, and very blg, companles; 1,
6., Slemeng-Philips, IBM-Europe
and perhaps the Swedish SAAB (same
company that makes the car). This
meang that surplus is very scarce,
and if the "goodles" ever come out
of the factories, they go to var-
lous schoole and universities., Sur-
plus to amateurs is 'zero." As re-
gards components and "rejects," it
is moetly sold in England, and due
to the EFTA-EEC free-trade it 1isa
rather easy to get a shipment from
England. For more complicated ICs
like RAMa, we have to go to the US
" %0 get them. Moet US dealers are
very speedy and effioient. The in-
flated dollar has made it favourable
to buy components and even computer
kits from the 8tates. In this re-
gion (southern Sweden) I know at
least two persons who have bought
the Altair,"

TOOLS
Vol, III, No, 13 =~ November 1976 6

- An excellent catalog of "more than
2500 tools for electronic assembly
and preclslon mechanica" comes from
Jensen Tools and Alloys, 4117 North
44 8t,., Fhoenix, Ariz. 85018, Some
of the prices may seem high, but
that's because these are all first-
quality toolae, including over 60
pllers, 10 pages on eoldering equip-
ment, and many fine tool kits.

THE TRADING FOST

gary Coleman (14058 Superior R4,,
Apt, 8, Cleveland, Ohio 44116) has
acoustic couplers, modemg, key-
toards, CES tape drives, etc, For
& price list, send & SASE,

NEW COMPUTER CLUBS

Doug Penrod (1334 La Cima Rd,, San-
ta Barbara, Calif, 93101) has star-
ted a new computer club,

John Vullo (230 Main St.,Rte. 28,
North Reading, Mass. 01864) 1g pre-
sident of the Boston-area Alcove
Computer Club.

IBM'S MINI

The IBM 5100 "portatle computer®
looks more 1like a CRT terminal than
a mini, with a 1024-character dis-
play screen, typewriter keyboard,
and an integrated cartridge tape
drive, Memory ranges from 16K to
64K characters, and prices from

$9K to $20K, depending on memory
slze and on cholce of printer, aux-
iliary tape-storage unit, and other
‘optiong. The 5100 comes with either
APL -or BASI0, or both. Three pro-
gram libraries, each conslsting of
two mag-tape cartridges &nd a user
gulde, are $500 each, for business
analyels, math problem-solving, and
statietical problem-solving,

Copyright 1976 by Stephen B, Gray
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KIT ROSTER (continued)

Many more microcomputer items have
been advertised or announced since
the listing in the previous 1ssue.
Yere are over a dozen:

19, From Sphere, the Micro-Sphere
200 1s s801d as a wired unit only,
ROM cassette loader,
128x128 black-and-white dot-matrix
graphics system, and a games pack-
age; 8860, The MPU 1g a 6800

20, The Systems Research SRI—5OO
1s alsc & wired-only unit, with F8
MPU, avallable as modules: board
with 1K RAM, TTY interface, debug
in ROM ("Fairbug") 4325 power
supply, $55; keyboard $100 etc,

21, Wave Mate's Jupiter II comes
in both kit and assembled forms;
with 6800 MPU, 8K dynamic RAM,- RS-
232 1nterface software (editor
debug, assembler BASIC), wirewrap
tool, #1299 kit. (1015 West 190
st., Gardena Calif, 90248),

22, The EBKA 6502 Famillarizor has
a hex keyboard and two-diglt dla-
play on the same PC board -as the
¢ircuitry, so 1t doesn'!t require a
terminal for a beglnner to learn
the basics.:For the ‘MOS Technology
6502 MPU, 1K-byte RAM, 256-byte‘
PROM (monitor): 4229 kit #2865
wired, (EBKA Industries, 6920 Mel-
rose Lane, Oklahoma Gity, 0K 73127)

23. The 08I 300 from Ohlo- Sclienti-
fie Instruments (P.0, Box 374, Hud-
son, Ohio 44236) 1s a wired trainer
using the M08 6502 MPU with -128-
word RAM, 7 address swltches, 8 )
data switches, displays that indl-
cate data, address and program
execution lab manual wlth 20 ex—~‘
periments: 399 -

OSI has an interesting alternative:

trainer

Send in §110 get a 315 computer
ldentical to the 300),
return it within 60 days, and you
recelve three PC boards (euper—
board, I/0 board, video board) and

~software for TV typewriter and au-

dilo cassette monltor, for a systenm
based on either the 6502 or 6800
MPU, To quote from the 0SI Feb/Mar
flyer: "The 6502 is:.currently -the
fastest N-channel mlcroprocessor
avallable,... It 1lg also very in-
expensive in small quantities and
features an internal clock. These
features are very lmportant to the
hobbyist on a budget, especially
if he doesn't have a good scope,
The 6800 1s somewhat more expensive
and requlires an external clock, It
is rated for‘a l-us cycle time and
therefore can operate at only one
half of the spoed of the 8502, 1t
does feature two accumulators and
a more extenglve ingtructlon set”
than the 6502, Therefore, the po-
tentlal user ghould carefully con-
slder 1t when real-time applica-
tions are not anticipated," L

24, Techtra Corp. (150 Webster $t.
Oakleand, Calif, 94607) will offer
the. TMC 112 " replacement for the
PDP-8, " with operator'!s control pa-
nel, up to 32K.of core or semioon-
ductor memory, "a complete range

of perlpherals," etc. Based on the
Intersil 6100 MPU the TMC 112 1is
still 1n prototype they tell me,.

26, The Micro—68 from Electrofiic
Product Associates (1157 Vega 8t.
San Diego, Callf, $2110) is a wired
unit wlth 6800 MPU, integral hex
keyboard and s-digit display, 512-
word "John-Bug" PROM, 128 words of
RAM; $430, '

26. The KIM-1l. from MO8 Technology
13 a similar unlt, with 6502 MPU,
23-button keyboard and 6-digit di s
play mounted on the PC board, 1K



RAM, monitor in 2K ROM; $246,

27, The Dyna-Micro kit will super-
sede the Radlo-Klectronlcs Mark-8,
A mlorocomputer learning system, ~
1t comes with a series of books on
learning the 8080 and the system,

and le scheduled for introduction

in the May-June R-E.

The Dyna-~l{icro will be marketed by
1ts manufacturer, E&L, as the Mini-
#lcro Deslgner, MMD-1l, featuring
the 8080A MPU, with everything on
a PC board, including l1l6-key key-
board and 24 LEDs, plus a built-in
interfacing breadboarding socket,
Keyboard entry is controlled by a
ROM, and the 256 words of RAM are
expandable to 512, The complete
set of parts and boards 1s $350;
asgembled and tested, $5600,

28, Hamilton/Avnet offers the
Facer, with the 16-bit PACE MFU,

1X ROM monitor, 1K RAM, two 4-digit
displays, 32-key pad, power supply
and case, $696; assembled, $160
rnore. For assembly-language pro-
gramoming, a TTY lnterface/program
asgembler 1s 3176, :

29, The PCM-12, from PCM (Box 215,
San Ramon, Calif. 94583), uses the
12-blt Intersil IM6100 MPU, has &
full set of swltches and lamps, and
is software-compatible with the
PDP-8/E. Price: $400 to $600, de-
pending on options. DEC's 4X BASIC
le included, and is the only soft-
ware avallable from PCM right now.

80. According to the Micro-8 Com-
puter User Group Newsletter, the
"Agtrel 2000 kit (M&R Eleoctronics,
Box 1011, Sunnyvale, Calif. 94080)
is based on the 6800, features 8K
of memory, serial TTY I/0, and
comes with BASIC, It has a l2-amp
power supply, DMA, real-time clock,
binary and hex front-panel digplay,
and front-panel swltches that can
te used as I/0 while running, Avail-
abllity was scheduled for Dec. 1975,
at under $1000,

31, HAL Communications (807 East
Green 8t,, Box 3865, Urbana, Ill,
61801), best known for thelr RTTY
CRT terminales, has taken the 8080A
board out of their D8-3000 and DS-
4000 KSR/RO terminals, and offers
it as the HAL MOEM-8080 microcom-
puter system, a "complete operat-
ing system on-& elngle PC board,
exclugive of power supply and Tele-
type or GRT terminal," Included are
LED indicators, switches for system
control, a break-point register, 1K
bytes of PROM wilth system monitor,
1K bytes of RAM, for $375, Options
include keyboard/video dlgplay, po-

wer supply, ROM programmer,

32, From Texas Instruments (Box
5012, M/8 54, Dasllas, Texas 75222),
the Microprogrammer ig the first in
a serles of Microprogessor Learning
Modules. The 3-pound hand-held TI
Microprogrammer (LCM-100l1) comes in
a plastic cage, only x 63 x1 3/4
inches, has 20 toggle switches for
entering instructiones, data and ad-
dresses, etc,, and 29 LEDs, Avail-
able wlred only, with rechargeable
batteries and charger and l48-page
maénual, at $149.95, it has a 40-pin
IC connector for expansion; future
units will include a sontroller
(with PROM), memory, input/output.

98, The UT 8100 microprocessor from
Infinite Inc, (P.0. Box 906, 151
Center St., Cape Canaveral, Fla,
32920), using the RCA COSMAC MFU,
will be avalladle in June &g &
"completely self-contalned micro-~
computer," with built-in|keyboard
programming, 256-byte RAM expandable
to 4K-byte RAM or ROM on-board, ex-
ternal memory expandable (via 16-bit
address) to 65K bytes of RAM or ROM,
4-41git hex readout, 16 keyboard
switches, Available wired or kit,
prices to be announced,

NOTE: The Techtra TMC 112 may not
be the only unit still in prototype.
There is no way of knowilng from &n
ad 1f the advertiser has units all

ready to ship, or has only a proto—.
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- MIGROKIT UPDATE

¥

"type and 1s walting for enough re-
~'sponse to :gtart ‘up produetion. ..

- U L

As new as 1t 1is, the.miorooomputer
scene has already. witnessed eome
major changee."

- 1
B -
ot

Scelbi Drops Hardware o

. Soelbi Computer Gonsulting ie no
J .longer manufacturing either. the .8H
or the 8B, but is concentrating on
software, and at the moment.is-
-working on BASIC for the 8008 -and
8080 MPUs.- Other MPUs are being
- eonsldered . for future software.

Incidentally, the Scelbl "Machine
Language Programming-for the- 8008
(and. similar microcomputers)" ig

- ‘highly recommended by many micro-

kit manufacturers; and 1s now in
:a ‘seoond.edition, typeset- on: both °
.8ldes 0f the page (the. firat was
all in Teletype capitall on '‘one
side of.the paper), st11i 819,95
(1322 Rear, Boston Post Road

- Milford, Conn 06460) T

MITS U_gradee Both Micros

. The 8800B "is an entirelY new Al-

" taly, the control and display pan-

els are an entirely new deslgn and
«.contaln PROM memory.... The clock

‘width 1s. ¢crystal controlled as well -

. oped,

cantly, less .cost than purchaelng
8 new machine." n .

The ‘new deeign of.. the 680 1ncludee
an:automatic PROM loader, and &
BASIC interpreter 1s belng devel-
{The:original 680 had “some;

. buge, and only two or three were

SRI-1000 Delgxed

sold before they were all recalled.)

]
c-
|

_The. Syeteme Reeearch SRI~1000 (Vov

.tspee. N

1975. Newsletter) was designed around
..the PACE- MPU . but there were oompo-

nent delivery problems, ‘80 the
wired-only SRI-500 415 now being.
offered with the Fairehild Fe MPU

.

MIGROGOMPUTER TYPES

-

-The miorocomputer scene. eeeme to

have-gettled down. to seven beeio

v
LR oo .
- -l_... - -

1

1. Box with full eet of. ewitohee

- and lamps: Altalr -8800, Altair

680, Imeai 8080 PGM—12 eto

2 Box with very few ewitehee or
lampe. SwTP 6800, Jupiter I, etc

3. Box with keyboard, but no switohes
or 1amps Micro- Sphere 200,.

" 4, Boxwith keyboard and CRT- the

.as.the frequency,.., The interface .
‘card and ‘front panel..are connected -

‘by plugiable- ribbon, cable, The.sys-
‘tem bus has 18 ‘slots. ~. o the new

‘switches have longer, flat: handles.®.. ;.

«Four "‘new -front-panel” functions -are
- avallable for accumulator ‘control:..
" display, deposit, output, input.

A Slow funotion eingle stepe the
procesgor at:32 instructions per
gecond,. Front-panel functions can
be redefined by reprogramming the
: front-panel .PROM, ."Exi'sting Altair
.owners will be able. to purchage a.

x1t.from MITS to upgrade:their-
existing Altair-to. a B.at eignifi-

. |A‘|o [s]. NEWSLETTER

aphere. PR .
5 P¢ board without keyboard or
dieplay. Wintek engineering .eval-
uation boards (5‘0L'I' Gramerkite,

:~Pro-Log), ete.

6 PG board with keyboard and die—

,play. MRE Mike-2 and Mike-3, EBXA

--6502; Familiarizor, EPA. Mioro-ﬁa,

T

3

MOS Technology. KIM—l

f7 Surplue- Vietron.

 VIATRON. COMPUTERS - J
Verada 214 (38 Freneh et., ‘Box - 438
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Lowell, Mass. 01852) got 20 of the
Viatron 2111 Microprocessora, hopea
to get more., The 2111 'is a com-
plete computer with keyboard input,
two cassette tape drives built-in,
a video digplay, an operating sys-
tem on ROM.... Guaranteed working
when they left our plant®:; $699,
FOB Lowell,

Meshna (E. Lynn, Mass, 0l904) is
offering the "System 21," which
appears to be the same unit offer-
ed by Verada 214, "sold as 1t; due
to 4 years of storage, may require
some adjusting/cleaning!; $426,
FOR E. Lynn.

Note that these units are no long-
er being manufactured, and that
most of the mechaniocal parts (and
perhaps some of the electronie
parts) are thus not availsable 1if
needed for repairs., A letter to
Interface cries out: 'HELP! I have
a Viatron model 2101 that doesn't
work. Would appreclate contact
with anyone who oould provide tech-~
nical information or programming
assistance...." Caveat emptor,

FIVE MFUs

Gregory Peteraon says, In the Dec,
1975 Denver ACS Kewglgtter, in pgrt:

"The PACE chip from National,.. 1s&
in a c¢lass by itself, a 16-bit ma-
chine whereas the other c¢hips men-
tioned are all 8-bit units. There-
fore, it handles more data at a
time, but uses a relatively slow
gemlconductor technology and loses
some of what 1t galned in data
volume in relation to speed of exe-
cution. It has 48 instructlions but
only three addressing modes, It 1s
also quilte expensive in comparison
to the other chips mentioned, cost-
int more than twice the others,,.."

"If you are of the opinion that any
computer worthy of the name ls &t
least 16 bits in word length, con-
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sider the LSI-11l or the monolithic
implementation of the PDP-8 offered
ags the IM1600 by Intersil. The 1lni-
tial inveatment in these machinesg
may be greater, but the availablility
of software 1s unparalleled.

“There 48 a large followlng of
people devoted to the smaller 8-blt
machines. The 8008 was the first
mlcroprocessor avallable with which
to congtruct a home computer, It 1a
algo probably the most prolific of
the microprocessor chips. There 1l1s
a falr amount of home-generated
software avallable to & person who
conatructa with one of these chlps.
Unfortunately, the internal archl-
tecture cen now be congidered ar-
chalec.

The 8008 requires a fair amount

of supporting TTL loglic to make 1t
work, and thus could never be con-
sldered for a minimal design ef-
fort. The 8080 is very popular too.
..o As with any chip, software sup-
port 1s at least as important a
conglderation as the actual chip .
itself. In this regard, the 8080
is one of the better chips avall-
able. There 1s & large number of
homebrew programs for these chips,
and there is a very powerful BASIC
interpreter package avallable from
MITS. A PORTRAN package is avail-
able from another source, It does
require 16K of memory to run, tho,
The 8080 is & serlous and powerful
chip with & large oommunity of
ugers. Yet, even this chip 1le only
a gscaled-up and improved 8008. Re-
cent trends in microprocessor de-
glgn have rendered even this chlp
obgolete, though 1t will continue
for some time on the sheer momen-
tum of 1ts usage.

"The 8080 i1s not as integrated a
machine as the 6800 and requires
that more chips be added around

it to enable it to function. The
6800 algo differs radlcally in in-
put and output approach from the
8080, Whereas the 8080 1s parti-
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tioned '‘along the élaSEicaIUliﬁés;off.8908)._Ip[;anka as; the ‘most power-
computer architecture,-with input P 'ful’chlp ‘avallable’' now to ‘the home
and output functions belhg clearly - ‘constructor, having 55 basic in-
. ‘defined in relation to the flow of ' structlons.selectively operating
otheér data within the eystem,: the: ‘over 13 distinct addressing modes,
8800 places all.’input -and ‘output: = This addressing flexibility.gives
on the-dats bus ‘as addressable -mem~.--the chip unparallelequase in mani-
ory locatlions. Some of the benefits: pulating data in memory. The.chip
‘gained from thig are the avallabil- follows the. 6800.1in assigning all
1ty of-all memory reference instru-, input and ,output to locations in:

" - ctlong t0 manipulate the input and memory. It.'is also the only chip
output ports, lhe decoding and ae- . dlacudeed’ here ‘that incorporates
ceselng of input and output-locati-. an on-chip “elock ogcillator. ‘This
-ong’ 1s -eagler In this. system, ‘and convenlence .should not be overlook-
1t requires fewer chilps to eupport ‘ed.- The complexity added by, the
the nieroprocessor chip, *--+ high-level clock drivers the other

: R cae : chips require, and the increased

"Theré 1s also avallable a read- wiring complexity, can be appreci-
-only memory chip for the (6800 ated only after one uses. the 6502,

containing & very nice little moni- ST T '
~tor‘system for control of a 6800, "The 6502 1s strictly a plus-5-volt
. .This chip is what makes possible- - rpachine, redquiring no multiple sup-

the stark front panel of the MITS® TPly voltages for chip operation. I%
and SwTPC 6800—based“microcomputers.‘1ntgrfapes;d1rect;y to TTL. It 1is
All the lights and switches that _ ‘also very fast.... The 6502 1a the

+are-gynonymous with data proces- only chlp-con'sidered here with. two
'sing are replaced by a small- ope- dlstinct true index reglsters. This
rating system in a ROM chip; This little convenlence makes for un-
controls operation of the micro- matched ease in constructing pro-
computer and allows one to diaplay granming -‘loops. It algo allows data
cemory locationé and reglster val- to be eaglly shuttled about in mem-
ued, and alter them at” will &s one ory with -minimal - programning effort.
develops his prograns, This chip The internal architecture also 'in-
also costs a lot less than &all - © ‘“‘corporateg an 8-bit accumulator, a

those lights and switches, and einm- "'fairly standard stack capability,
pllfies the design of. & computing ~ and a good selection of testable.
system, Therefore, a computer con- status bits to monitor internal op-
-8tructed along these lines is less. --eratlons &nd .allow -the- chip to-al-

expenslve, but at no eacrifice in ter 1ts. processing on the resultes
computational’ power: It does pre- of its computations.. The multipli-
dicate the ownership of an 1nput- = ¢lty of on-chip reglsterg that.£008

and ‘output médium which speake se- ' -and 8080 users are accustomed to.
' rial ASCII code; though, A modeérn are absent. Computation in. thig fa-
Teletype.or a TVT with sultable “ chine .is intended to take place be-

interface board worke well:-but" tween the.agcumulator and memory,
tende to drive up-the initial 1in- .and ‘ina senge the addressing flex-
vegtnent in equipment for a func-= “1bility gives one a whole memory

" tlonal system,... Full” of reglsters to use in their

C e SR computationg. One. cannot overstress

- -"I.chose the M08 Technology ‘6502 -the Progranning eéase the multiple
chlip'for my design for ‘several im-  memory addresaing modes convey. Ra-

rortant reasons..., It-'is possibly - ther.than having to cleverly Juggle

~ the least expensive of theé avail- the data in on chip registers to
. able microprocessor chips .(don't. trick the chip into accessing the
forget all that support TTL for the portion of. memory you are interested
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"The Amateur Computer Soclety is
open to all who are interested
in building and operating a dige-
1tal computer,

For membershlp in the AC3, and
8 subscription to Vol, III of
the Newsletter, send $§5 to:

Stephen B. Gray

Amateur Computer Soclety

260 Noroton Ave,

Darien, Conn, 06820
The ACS Newsletter will appear
every two or three monthe,

in, there somehow always seems %0
be an addressing mode to do Just
what you want.i.."

TRADING POST -- For Sale

John L, Marehall (Box 242, Boston,
Mage. 98055) writes: "Well, I fin-
ally broke down and bought a box
from IMSAI, I sure hope that it 1ls
as good &g advertised, I also
bought memory and CRT interface
from Processor Technology.

"I have a few items for sale, In-
terested peresons may inquire and
make offers: Wangeco 7 tape drive,
MFE cadgette driveas, 4Kxl2 memory
syatems, line printers, paper tape
reader, paper tape punch, TM8 2105
NC, 3002, 5003, 3113, 7401, 1414L,
710, 7410

HARDWARE -~ ICs, MFUs, ete,

Cybertronics (Box 18065, Loulsville,
Ky. 40218) has a 28-page catalog of
ICs, MPUs, and wirewrap and packag-
ing items, including the 7400 ser-
les, CMOS DIPs, op amps, voltage
regulators, 7-segment dlsplays and
LEDs, 8008 ($19.958), 8080 ($50),
PACE ($125), PROMs, RAMs (2102,
$2,50), EROM kits, IC sockets, po-
wer supply kits, capacltors, ete.

THE TARBELL CASSETTE INTERFACE
Don Tarbell (144 Miraleste Drive
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.er uge the new 1802 MPU, and may

#106, Miraleste, Calif, 90732) says:
"I have been using an inexpensive
audio cassette recorder in my home-
designed computer aystem since 19'?2..
I have over 600 files on cassettes,
moetly about 4 Kbytes each. My es-
timate 1s that the error rate 1s
less than 1 error in 1,000,000 bits.
I say this because I can usually re-
cord 30 4-Kbyte files on one slde of
a C-60 caamsette without any errors."

The letter goee on to say that the
speed 1s up to 540 bytes per second
(5200 bytes per inch); 187 bytes
per second for ANSI standard 800.
bite/inch; 30 bytes per second for
"Byte/Lancaster" standard, Cost:
$100 for kit, $150 built and check-
ed out, Write for further detailg.
on the Tarbell Cassette Interface,.

ONE MORE MICRO

04, Juet learned of the RCA COSMAC
Microtutor that uges the 1801 MPU
(which has 16 16-bit registers),
$349 wired, The Microtutor may lat-

later be avallable as & kit, cheap-
er, The small box, about 6 x 7 x 2
inches, has 256 words of RAM memory,
8 input toggle switohes, and a two-
digit LED output dlsplay.

A TALL ORDER

Moat questions asked of the ACS are
reasonable, but this one from up-
state New York a couple of years
ago, asked one that I just couldn't
angwer: "I would also appreciate
some information on the structure,
current and past activitles, gene-
ral state of development, and over-
all orientation of the organization,
A run-down on the various levelg of
accomplishment of the major computer
building projects and the "atate-orf-
the art" within the group wquld also
he appreciated."

Copyright 1976 by Stephen B, Gray
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TIME AGAIN TO RENEW

This 1s the last lssue of Volume
III of the ACS Newsletter. If you
would like to subscribe to Volume
IV, which will conslst of at least
eight issues, please send $5,00
(846.00 overseas).

The first lssue of Volume 1V 1lg
scheduled to appear during August
1976, the month of ths tenth anni-
versary of the publication of the
first lssue of Volume I.

KIT ROSTER (PART III)

Several more kits have appeared on
the market since the last Newslet-
ter, and I've gotten info on seve-

- ral that have been around awhile.

These should bring.the 1list up to
date., If you know of any not in-
cluded 1n these 42, let me know,

35. The ETC-1000, from Electronic
Tool Company (4736 W. E1 Segundo
Blvd., Hawthorne, Calif. 90250) 1is
a wired-only system based on the
MOS8 Technology €6502. The front pa-
nel has an 8-dilglt segmented alpha-
numeric display and 40 switches

for data/address entry (hexadeci-
mal), control, and speclal func-
tiona, Word length 1e 8 bits; in-
structions are 8, 16 or 24 bita,
The basglic system lncludes 1K bytes
of RAM, current-loop interface,

and a £56-byte EAROM containing

the system control programs, for
$575, A 1K RAM expansion is $118,
4K for $235. Other CPU modules are
available (8080A, M6800, and F8)
for Y“sharing system resources, "
meaning main memory and peripherals,

36. The Micro-88 (formerly the

Micro-Altair) from Polymorphic Sys~ °
tems (737 S. Kellogg, Goleta, Calif,

- 93017) conglsts of a video board

with graphice capability, CPU/ROM/
RAM board, backplane with power
supply, and cabinet, The CPU bhoard
includes an 8080 MPU, 512 hytes of
RAM, space for 3K bytes of ROM,
and vectored interrupts, Several

- CPU boards may be plugged into the

sane backplane for parallel proces-
sing. Data may be entered in octal,
hex or ASCII, and edited on a TV
screen. The Micro-88 is compatible
wlth MITS Altalr periphersals and
goftware. The complete syatem, in-
cluding operating system on PROM,
1s $575 in kit form. Boards are
avallable separately,

S7. The AMT 2650 from Applied Mic-
rotechnology (100 N, Winchester
Blvd,, Sulte 260, santa Clara, Cal- .
if. 95060) 1s a self-contained card
micro using the Silgnetics 2650 MPU.,
The contirol panel, mounted directly
on the PC board, has 14 minl toggle
switchea, a run LED, and four gets

of 8 LEDs for ADDRESS, DATA I, DATA

C and DATA D. The 256-byte RAM mem~
ory is expandable to 32K bytes via
the 62-pin edge connector. Price is
$195 wired-only; an optional 5V/34
power supply is $39.96.

8. From Computer Sshack (P.0, Box
662, Littleton, Colo. 80120), the
8080+ 1s a wired-~-only all-on-one-
board microcomputer requiring only
a 5-volt power suppiy (the "single
5v supply ls internally stepped to .
-5, -8, +12 and tapped for +5v, all
avaeilable in wire wrap area"). On-
board RAM 1s 1K, monitor is in two
256~byte EPROMs, MPU is an 8080,
The control panel includes 16 hex
keys, 4-diglt LEDs, address/data
display, Teletype interface. Price
1s $995, plus $18 for shipping and
handling.

89. Mikra~D (30 Main St., Ashland,



Mass, 01721) has these: VT-1920 is
a CRT terminal with monitor, key-
board, housing, interface for 8080.
CPU, and power supply, $695 kit.
MTS8~-8 includes the VT-1920 plus
8080 CPU, 1K bytes of ROM, 4K bytes
of RAM, serlal interface, cassette
interface, assembler, editor and
debug software, $1195 kit, BASIC-8
includes the MI'S8-8 plus 4K more of
RAM plug BASIC software, $1695 kit.
All gystems have 80-character by
24-1ine display,

40. The Digital Group (P.0, Box
6528, Denver, Coloradc 80206) has

a computer kit that can take any
one of three different CPUs: 8080A,
6800, or 6501/6502, "You can change
from an 8080 to a 6800 by literally
unplugging the 8080 card and plug-
ging in the 6800 card., Switch on
power, read in the 6800 operating
system and you have changed your
system to a 6800,..,. Each of the

. CPUs is completely interchangeable
at the CPU card level wlth any
other." An 8080 3-board system
with 2K RAM is $425 kit, %

4-board 8080 system with 1OK RaAM,
$625, assembled $895, The 6501/2
system with 2K RAM 1s $375/$595,
10K RAM 575/3845; 6800 system with
2K PAM, $425/$645, 10K RAM $625/
4896, A 3-board gystem conglste of
CFU card, I/0 card, TV readout and
casgette-interface board, and mo-
ther board; the 4-board system has
an additional 8K of memory, Options
include power supply, video moni-
tor, ete. A case 1s underway, may
be avallable this summer,

41, Moducomp Inc (75 California
Ave., Brockvllle, Ontario, Canada
K6V 5Y6) has wired boards for the
MOD8 microcomputer: CPU board wilth
8008, $135; PROM board with Moni-~
tor8 software programmed into 8
PROMs, $233; TTY I/0 board, $62;
RAM board with 2Kx8 RAM, $120; in-
ut board with 3x8-blit channels,
$51, output board with 3x8-bit -
channels, $62; backplane with PROM
programmer, $é72. "typlcal minimum
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system is $720." (These prices are
as of last year, may be more now. )

42, 08I (new address: 11679 Hayden .
9t., Hiram, Ohio 44234) now has the
400 computer system: several boards
now, uore boards (and 2 enclosures
and 2 power supplies) to come later,
The 400 Superboard alone is $29;
with 6502, $54; with 6800, $69. The
412-A 1s a 400 with 6502, eight 2102
memory, monitor PROM, 6850 ACIA "and
all miscellaneous parts to talk to a
Teletype," $139. Same but with 6800,
$159. The 420 memory expansion board
is a 4K of 2102 memory, $119. The
430 Super I/0 board has high-speed
analog I/0, with A/D converter and
two 8-bit D/A converters, serial

and parallel interfaces, $29 (must
be an empty board), The 440 graphics
board 1s $29; 470 floppy disk (ESI
105 disk drive, OSI bare interface
board and operating system), $599;
495 prototyping board, $29; 480
backplane board, $39,

Coming: 460 PDP-8 emulator using
6100 MPU, to be used with 6502- .
based 400 board; Superboard that

wlll take the Z-80 MPU; 450 PROM
calculator-chlp board, an inter-

face to an MOS8 Technology calculator
chip; 490 distributed-proceseing
network backplane boarde, which

wlll support four processor systems.

THE REST OF TI'S LEARNING SYSTEM

The Texas Instruments Microprogram-
mer (Feb, 1976, p 2) has been join-
ed by three new Learning Modules:
Controller Module, to '"progress
from micro to macro-level program-
wing," $189,95 wired; Memory Mod-
ule, read/write, with 1K of 12-bit
words, $189,95; Input/Output Mod-
ule, 4 input and 4 output ports,
each 4 bits, can be combined for
8-bit ports, $109.95., Also new is
the TI book, "Software Design for
Microprocessorg,* 500 pages for
$12.95, (The modules are wired, no
kits; each has 1ts own battery/
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_charger system; modules are inter-
connected by ribbon cable.).

FIX-KIT FCR ALTAIR 800. CPU CLOCK

Parasitic Engineering (P,0, Box
6314, Albany, Calif, 94706) asks,
"Is your Altair 8800 slow to start
up? ¥Writing all O's or 1l's into
memory? Producing the wrong STATUS?
Having troubles running BASIC?
Then your Altair may have CPU clock
problems," They offer a "permanent
fix-kit" that includes a "gpecial
bi-polar M,S.I, integrated circuit®
for $15. ' :

"MICRO-8 NEWSLETTER!" PHASE-OUT

That's the heading of the sad-news
paragraph in Hal Singer's fine-

newsletter that paocked go much in-
formation into its always-welcome

pages.

Ag Hal notes, one of the main fac-
tors contributing to hils decision
waa the time required., Anybody who
has started a hobby-computer news-
letter soon discovera that therets
a point where the growing number
of subscribers will maeke it neces-
gary for him to elther have his
list of subgeribers handled by a
professional "subsgeription mainte-
nance' organization, or else find
volunteers who will spend a great
deal of time changing addresses,
taklng care of renewals, etc. And
there's also the big (and expen-
‘sive) problem of getting the news-
letter printed, collated, and; ad-
dresased, Thls all costs money,. but
the subscription price has to be
kept reasonable, so that unless
the newsletter sells advertising
(which 1s a whole new--and hairy--
game), 1t may lose money. S0 1t all
has to be a labor of love,

All thls helps explain why I've .
kept the ACS Newsletter subscrip-~
tion llst at a minimum of several
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.were dull, some too far out

hundred, and have run i1t .entirely
by myself for 10 years. By doing
the collating, folding, stuffing
and addressing myself, I save enough
money to give subseribers more ig-
sues of the newsletter than other-
wise, and by not using outside help,
I have only myself to blame if any-
thlng goee wrong. Having been the
editor of magazines or professional
newsletters for many Years, 1lttg
nice for once to know exactly who

'did what wrong.

TRENTON COMPUTER FESTIVAL

The Trenton Computer Festival, held
at Trenton 8State College in New Jer-
8ey on May 2, was very well run, and
should serve as a model for future -
events. There were dozens of exhi-
bltg along the engineering-school
halls, inecluding Byte, EPFA, Hal, -
YOS Technology, 0SI, RCA, and & num-
ber of computer stores. fhe halls. .
were narrow and not very well 1it,
but this seems to be typical of
many englneering schoole (besides

‘which, the halls weren't designed

for computer festivals). .

A Flea Market operated in the park-
ing lot, with tallgate sales of
anything and everything, some o0ld
and some new, including CRTs, ICe,
TTY tape, capacitors, power sup-
pllies, MiniMicroMart, PC boards.
One had Soelbi's BASIC for 8008/
8080, for $43,95,

Two dozen "forums and talks" were
presented, on computer music, Al-
tair 8800 rap session, writing a
eystems monlitor, RCA Microtutor
tutorial, microprocessors in ama-
teur redio, computers in the home,
computer graphics, interfacing,
computer games, data recording,
etc. Some were interesting, some

with
predictions.... '

The DEC setup included a computer
with dlsk memory and video terminal,
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During the day a l3~year-old sat
down at the terminal, and with fin-
gers flying aocessed the batoh pro-
' cessor), wrote a program to put a
message on the CRT, using the edi-
tor, put it out from file to exe-
cute. It came up fine the first
time, and the boy walked away wilth
a8 gmlle, Later the DECmen found
he'd also dropped out the boot-
strap loader, and although there
was & hardware loader, nobody knew
1ts starting address. It took half
an hour to find a listing for the
loader, which was then keyed in so
the computer could get back into
operation,

" A clever gimmiok to get p30plé to
stay around: drawing for door
prizea, at 4 P .M,

The Altalr 8800 Rap Session was
given by Dennis Dupre, who repairs
Altalrs and other kits that their
buyers can't make work, at $5 to
$10 an hour, on an informal bagis;
average Jjob takes about two hours,
The most common problema, he saild,
are solder bridges, the Altair
clock, bad ICs, and ICs that were
put in backward,

Much of the blg, old stuff didn't
sell, such as the huge o0ld Ampex
tape drive, offered for $50, free
dellivery, but no takers.

Next Computer Falr

Upcoming 1s the "Personal Computing
76 Fair," the weekend of August 28
and 29, at Atlantlc City, N;J. For
a "Trip-Kit," write: Personal Com-
puting 76 Feir Headquarters, thel-
burne Hotel-Motel, Box 1138, Board-
walk and Michigan Ave,, Atlantic
City, NJ 08404,

Admission is §5 1n advance, $7.50
at the door., I've signed on to talk
about "Current Trends in Hobby Com-
puters," and will have much more
time than the 23 minutes I had at
the National Computer Conference on
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June 8 to glve a paper on "Bullding
Your Own Computer, "

SCIENCE FAIR

If the Student Compiter Faipr at the
1976 National Computer Conference
in June 1s any criterion, there may
not be many scratch-built or even
kit-build computers being entered
in sclence fairs these days.

The 1976 NCC Falr included 58 exhi-~
bits selected from some 300 en-
tries, There were ¢ computer sto-
ries, 6 drawings, 1 poem, 1 ven-
iriloquigt, 1 dancer, 1 pianist, 1
syntheslzer, 2 scratch-bullt com-
puters, and 41 software exhibits,

Both computers were complete home-
brew, using 7400-series TTL, no

MPU, and the deslgnerts own instruc-~
tlon set. The llth-grader from
Scarsdale had 10K of semiconductor
memory, vectored interrupt, DMA,
and two addreseing modes (pregent
page and indirect), The llth-grader
from Florida had 8K of 16-bit core
memory, and used wirewrapping,

The software exhibits included 3
muslc~writers, 2 gimulators (plane
cockpit, factory-machine usage), 2
graphlcs, 1 maze, 7 games (Life, 2
Monopoly, poker, pinball, football,
Battleship), 2 financlal, 3 physics,
1 biology, 4 astronomy, i language
translation (Latin), 2 translators
(BASIC to APL), 1 dating, 4 for
school use (1iﬁrary system, claas
lists, school inventory, attendance),
and 3 programming (batch processing,
multi-language system, minicomputer
system simulator),

The grand prize, an Altair 8800 kit,
went to a 9th-grader from Pennsyl-
vanla who developed a "computer pre-
diction of the apread of fire," a
simplified model based in internal
energy, heat ocapacity, ignition
temperature, and total combustion
time of the material in each posi-
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tlon in eight 10x10x10 matrices.
(The student uses a time-sharing
system evenings at the Univac
plant in Blue Bell, Pa., where hils
father is a chemilet, ) -

The inltial 300 entries showed the
same low proportion of hardware to
software, Many of the hardware en-
tries were too elementary, such as
binary counters, and a circuit
made up of knife switches, thaf
could count from 1 to 8,

A SPHERE EXPERTENCE

Allen Solomon writes from Erook-
lyn: "I wrote to you a few months
ago concerning the Sphere System 3
I had ordered and was waiting for,
Well, after walting 4 monthg and
making many long-disgtance calls to
Utah %Sphere never called or wrote
to me) to find out why they hadn't
delivered my system within the S0
days they had promised when I paid
for 1t (remember, they were holding
almost $2,000 of my money all that
time), after all that aggravation,
I recelved my computer in pieces.

"They had packed 1t so poorly that

the circult boards had smashed in-
to each other and algo broken the
CRT. The power supply was in equal~
ly bad shape. I called Sphere,.and
they sald to send 1t back, and they
would fix 1t, I told them to either
shlp out a new one or send ny money
back,

"A week later, a second Sphere com-
puter arrived. Thls time, becauge
they hadn't usged loek washers in
mounting the transformers in the -
power supply, one of them was lay-
ing loose inside with a wire broken
off,

"I still was stupid enough to deal
with Sphere, so I called them and
agreed to make repalrs myself if I
could, I fixed the power supply, It
stlll dlan't work properly. I call-

b

ed them again, They recommended
adding caps to the CRPT board to
stop the image fron shaking, and

to add heavier bus wire for the po-
wer connections between boards
(even they admitted that the con-
nectors and wiring uged to connect
the boards together was causing
problems in other Spheres as well),

"I tried everything they or I could
think of for two weeks. Tt Just

" wouldn't work rellably. I finally
gave up and sent it back again, with

a letter saying to either fix it
properly or send my money back, I
didn't hear from them, After ano-
ther week, I called Sphere again,
They said that my system had had a
power supply problem cauged by the
transformer having broken something
inslde, that nothing I had done in
trying to make it work had cauged
any problems, &nd that 1t wasg 100%
ghecked out and being shipped back
o me, g .

"Two weeks later, I got another bro-

ken Sphere. Thils time, somebody had
left one of the bus cables attached
to the keyboard, and this resulted
in a broken keyboard connector., I

gave 1t one last chance.... I bought

and replaced the connector. The
thing atill didn't work properly
(sheking CRT image, assembler fail-
ures, random characters popping up,
Juset like before). I packed it up,
shipped it back %o ere, and sent
2 letter telling them that I dlan't
want to deal with them any more,
gend me my money.

"Another week went by, but no wora
from Sphere. I called Utah again

(this wae costing me a fortune), and

told the operator at Sphere that 1f
somebody from Sphere didn't oall me
back that day, I was taking legal

actlon. Lo

me (the one and only time), I was

told that, if I insisted, they would

send my money back (they tried to
talk me into letting them fix it
agalin...ha ha!). They algo told me
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The Amateur Computer Soclety is
open to all who are interested
in building and operating a dig-
ital oocmputer,

For membershlp in the ACS, and
& subsecriptlon of at least dight
1ssues of the Newsletter, send
35 (or a check) to:

Stephen B, Gray

Amateur Computer Society

260 Noroton Ave,

Darien, Conn., 06820
The Newsletter will appear about

every two or three months,

they would deduct 10% of the refund
amount for "restockin%" charges, I
told them to do what They liked,
but T would teke them to court if
they gave me anything less than the
full amount I had paid, ’

“Now, a week later, I received a
check for $245 less than I had
prald, On top of that, 1t had cosgt
me almost $50 in long-distance
calls, plus the interest lost on
ny money whlle Sphere held it for
6 months, I am furlous....'

IN PRINT

An Introduction to Mierocomputers

Thls outstanding book, published
by Osbourne & Assoclates (2950 7th
8t., Berkeley, Calif, 94710) at
$7.50 1s well worth every penny.

The first six chapters cover the
fundamentals, of binary and Boole-
an, mlerocomputer organization,

the MPU, CPU logiec, and program-
ning. Chapter 7, the 138-page meat
of the book, covera seven of the
top MPUs: F'8, PACE and SC/MP, 8080,
M6800, PPS-8 (Rockwell), 2650. It
goes lnto, for each MPU, the regls-
ters, addressing modea, status
flags, ping and signals, interfaces,
interrupts, DMA, instruction set,
and a benchmark program.

This is not an easy book to read,
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ag 1t's so terse as to be sometimes
confusing unless you've carefully
read every word. And the type is
too small, But the brainstrain and
eyesirain are worth 1t; no other
book on the market today contains
so much information about micro-
computers in such a small package,

Dr, Dobb's Journal

The full title is "Dr., Dobb's Jour-
nal of Computer Calisthenics & Op-
thodontia," published by People's
Computer Company (Box 310, Menlo
Park, Callf, 94025), at 410 a year,

The emph&sls here is on software,
wlth each lssue offering, for ex-
ample, a system monitor, or a Tiny
BASIC, or a memory-test program,
or a computer game (all these and
more &re in only two issues--April
and May!),

There is no Dr. Dgbbs; hie name is
& contractlion of the first names

of the two PCC people who are ligt-
ed aes "Watchdogs" on the journal'sg
magthead: Dennis Allison and BEob
Albrecht,

Although there may be other hobby-
computer software Journals coming
up soon, they'll have a long way

to go to equal this one, the first
of 1ts kind, Thank you, Dr. Dobbs,

IV Typewriter Cookbook

Another in the Sams series of com-
puter Cookbooks by Don Lancaster,
this $9,95 paperback tells all
about "low-~cost televigion display
of alphanumerle and graphics data
for mlcroprocessor gystemg, compu-
ter hobbylate, ham RTTY, TV titling,
word processing, and video games, "
to quote from the front cover, The
266 pages cover basics, 10s for TVT
use, memory, system timing, oursor
and update elrcults, keyboards and
encoders, serlal and TV interfaces,

and hard copy and color graphlce,
Copyright 1976 by Stephen B. Gray
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FIRST ISSUE OF
VOLUME IV

a publication of the
AMATEUR COMPUTER SOCIETY

Volume IV, Number 1
(Serial Iague 39)
August 1976

TENTH ANNIVERSARY

The first ACS Newsletter was pub-
lished in August 19656, ten years
ago thlis month, and has seen many
changes in the fleld of hobby com-
puters, especlally the flood of
kitz in the last year and a half,
Until then, 1t was all home-brew
and although many of us are st11i
building from scratch, the ompha-.
8ls today 1s on kits, which cer-
tainly do help ocut down on time..

KIT ROSTER (PART 1IV)

Although I thought the lisgt was
pretty much up to date with Part
JII, several more mlorokits have
turned up, inocluding several that
were introduced in Atlantic City
at the end of this month,

43. The Sol Terminal Computer, by
Prooessor Technology (6200 Hollis
St,, Emeryville, Callf, 94808), is
based on & aingle Altair-bus-type
board that includes an 8080 MPU,
lk RAM, UART, vlideo Adisplay oir-
cult (identical to PT's VDM-1),
parallel I/0 port, keyboard inpus
port, audio-cassette interface, and
a PRbH/ROM stored~program “person-
ality module" with up to 2k words.
A CONSOL program in PROM permits
simple terminal operations. The
optional second level is the SOLED
editing terminal, A third FROM,
SO0LOS, turns Sol into a stand- .
alone computer, with BASIC inoclu-
ded, The 30l1-PC board alone is .
$475. S0l-10, with cabinet, power
supply and 70-key keyboard, is
8795, S0l-20 is S0l-10 plus 8 more
amps of power, five-glot expansion
chassls and card frame, 15 more
reys (arithmetic keypad), The SOLED
or 80LOS modules oan he added to
S0l-PCG, =10 or -20 for §100, if

bought at the same time.

44.. The. Quay B80Al uses the Z-80
MPU, with a 2,5-MHz cloeck, "go you
can run Altair 8800 goftware." The
kit includes the 2-80, PROM moni-
tor, lk static RAM, parallel port,
EFROM programmer, socketg for up
to four 8k EPROMS, parallel ASCII
keyboard, and interfaces for RS-
232C and 20-mA current loop; $450
kit, $600 wired,

Quay aleo has a Q-8 OEM micro, on
a8 larger board, with 4k dynamloc
RAM, on-board expansion room for
memory, I/0 ports, oounter timer,
DMA controller; $695 wired, Quay
1e¢ at P.0, Box 386, Freehold, NJ
07728. (That's Quay Corp.)

45, O8I's Challenger uses their
00-geries boards in a case with
only one gwitch. The 85-1K model,
with €502 MPU, serial interface,
1k memory, is $439 wired; 66-4K,
629; 65V-4K, with video board,
675, The 68-1K, with 6800 MPU,
1s $439; 6€8-4K, $529, (08I, 11679
Hayden St., Hiram, Ohlo 44234,) -

46. COGRS Miorotech (P.0. Box 368,
Southampton, PA 18968) offers the
g-PUTER, wlth 6602 MPU, as bare
ocards, kits, and wired unitas, The
oomplete eystem, at $539.95, in-
oludea CPU board, control panel

-wlth 7-geguent hex digplays, mother

board with 7 oonnectors, I/0 module,
power supply, wooden cabinet,

47. The Veras F8 (Veras Systems,
Div, of Solid State Sales, Inc.,
Box 74D, Somerville, MA 02143) has
a CPU that includes the F8 MPU,
Fairbug monitor, programmable timer,
20-m1l loop and/or RS-232 inter-
face, 1k'RAM. The CPU, plusg buffered



motherboard, power supply, and o&-
binet, 1s $429 kit, $679 assembled
(after Sept, 15, $459 kit, $709 -
wired), Motherboard aecepia four
4% gtatic RAM boards, at $149 kit.
each. Under development: UV PRON
board, DMI and DMA board, ocassette,
modem, video board,

48, Three 6800 evaluation boards
from AMI (American Microsystems,
Ino,, 3800 Homestead Road, Santa
Clara, CA 95051), feature & built-
in EROM programmer: EVKLOO kit,
with PC board, minimum of partas,
$296; EVK200 kit, with 6512-byte
EROM, $595; wired EVK300, with 2k
EROM and Tiny BASIC, $950, '

The EVKS9, advertised by Advanced
Mioro Computer Producta, is the
same 8g the EVK100 but with less

to 1t, made for hobbylsts and com-
puter stores, sold only in quantity
to computer c¢lubs and stores.

49, EPIC 2, from Burkeshire Systems
TF.0. Box 512, Mountain View, CA
94040) features a board with 8080
MPU, 2k RAM, 256-byte PROM boot-
strap, 16 1/0 lines, video inteér-
face, caasette interface, programs
inoluding monitor, text editor,
gére, blackjack; separate keyboard;
75.

50, Intercept Jr. from Intersil
(10900 North Tantau Ave., Cuper-
tino, CA 95014) is an all-CMOS
"low-cost tutorial system” using
Intersilts IM6100 CMOS MPU and
related CMOS devices; At recognizes
the DEC PDP-8/E instruotion set,
Basic module 1s a 10~by-ll-inoh
double~sided PC board, with multi-
function alphanumeric keyboard, two
four-digit LED dlgplays, reagldent
mlcro-interpreter, and battery
power; $281 wired. Memory ocan be
extended up to 12 non-volatile
IM6518 1024x1 CMOS RAMs; $145 per
RANM module. A power-strobed PROM
module suppllies up to 2k words of
uaer program; $74,65, Serlal I/0
module with both RS-232 and Tele-.
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‘ type interfaces is 881,70, Termi-
..nals permit using external 5- or
* 10=-volt power supply.

%L, The Data Handler from Western
igital Systems (3650 Charles St.
Sulte Z, Santa Clara, Callf 95050}

‘uges the MOS Technology 6602 MPU

and & single 13,75-inch by 11.5-
inch PC board. "The Data Handler
is plug-in compatible" with the
Altalr 8800; Peven the 8800 CPU
will plug right in." The bare-bones
kit, with PC board, 25 switches,
wooden stand, is $79.95, The com-
plete kit includes this plus a
full get of ICs, 1k RAM, resistors,
capacitors, LEDs and 1-MHz 6502,
The Data Handler can directly add-
ress 65k of memory. There is an
“easy to uge full-function hardware-
controlled front panel.!

"The Data Handler has dual interrupt
lines (one maskable), slow-down cir-
cultry for slow memories, DMA {di-
rect memory address), and algo con-
talns one 8-bit parailel-input port,
one 8-blt paraliel-outprut rort,
gseparate I/0 address control and
menory-control lines, single volt-
age, and oycle times to 250 nsec,"
52. The Apple-1l, from Apple Compu--
ter Company (770 Welch Road, Suite
154, Palo Alto, CA 94304) is an
assembled board using the 6602 MPU,
comeg with video generator, 4k
bytes of RAM (board will hold 8k),
monitor in FROM, breadboard ares;
$666,66. Algo avallable: cassette
interface, which includes a tape

of peeudo~-complled Apple BASIC;

#75, 4k RAM expansion, $120.

63. Gnat Computers (8869 Balboa,
Unit C, san Diego, CA 92123), of-
fers a dozen boar&s, and five as-
sembled systems, based on the 8080
MPU, System 1, with CPU, 1k RANM,
612 words of ﬁon, Gnatbug, serlal
and parallel interfaces, hardware

package (power supply, card rack

with motherboard and five oconnec-
tors); $925. System 2, "minimum
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gystem for hardware checkout," has
CFU, 1k RAM, front penel, hardware
package; $985, System 3, FASIC-
oriented, has CPU, 8k RAM, 768 ROM
words, Gnatbug monitor, interface,
hardware package with 6 oconnectors;
$1695. Syetem 4, "minimum for PROM
programming," has CPU, 1k RAM, lk
ROM, Gnatbug, interfaces, PROM pro-
grammer, hardware package; $1695,
Syatem 5, the “"oomplete development
system," has CPU, 16k RAM, RAM/ROM
for floppy-disk drivers, 4k ROM
for monltor, interfaceg, front pa-
nel, 19-inch cage, cabinet; $2995,
Adding to System 5 a Lear Siegler
ADM~3 terminal, Teletype 40, 1COM
floppy-disk system and high-speed
paper tape reader brings the total
system to $10,320,

54, BABY! 1s a wired micro in an
attache cage, from STM Systems (P,
0. Box 248, Mont Vernon, N.H. 030-
57), uvaing the 6502 MPU, comes
with 2k RAM, 6§12-byte bootstrap
loader and monitor in PROM, DMA,
video interface, audlo oasgette in-
terface, 63-key keyboard with up-
per and lower case {(plus Greek with
control key), power supply, speak-
er, audlo cassette tape with dump
program, text edltor, three games,
mualc program, for $850. Same with
4x RAM, $1000, Optional videoc moni-
tor, 3150, Floppy diskette with
power supply and controller, $750.
Maintenanoce contracts available!

56, The SG/MP PC-board kit from
National Semiconductor uses the
sc/MP HPU (ISP-8A/500D), features
static operation, 46 inastruction
types, single- and double-~byte op=-
eration, 612 bytes of ROM with
"Kitbug“ monitor and debug program,
256 bytes of RAM, orystal clook,
TTY interface, eé-pin edge connec-
tor, at $99,

56. The P8-810 from Pronetics Corp,
TP.0. Box 28582, Dallas, Texae
75228), 1s an assembled PC board,
4,5" x 6,6%, with 1k RAM, 1k firm-
ware (Fairbug monitor), 52 bidireo-
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tional latched I/0 ports, Teletype
interface, $179,

57. The M-8 Educator, from Techni-
cal Communicatlions, Inc,. (11495
Lenexa Dr., P.0, Box 306, Olathe,
Kensag 66061) uees an F8 MPU, hasg
4k bytes of RAM (expandable to 1l6k),
2k bytes of RAM for CRT refresh, lk
Falrbug monltor, with CRT, keyboard
and electronics in plastic housings.
The 12-inch CRT hag 31 linee of 64
characters each; keyboard has 53
keys, Serial 20-mA loop for Tele-
type, 300-baud I/0 for mag tape,
parallel port for high-gpeed tape
reader, Optional: resident asgemb-
ler in 3k ROM; ROM board has space
for additional 5k. Frice: $1895,

68, The Intecolor 8001 kit, from
Intelligent Systema Corp, (4376
Rldge Gate Drive, Dulugh, Ceorgla
301.36), although advertised as an
8-color intelligent terminal, ig
actually a computer, based on the
8080 MPU, with 25 lines of 80 cha-
racters eaoh on a 19-inch 8~color
CRT, 4k RAM/PROM goftware, baud
rates up to 9600 baud, ASCII key-
board; $1395, Options include RAM
to 32k, 48 lines of 80 characters
each, light pen, limited graphics
mode, background color, specilal
grarhics characters, Later this
Year they'll offer check-balancing
and lnventory programg, and will
advertise the 8001 as a personal
computer,

CHANGES IN THE COMPUTER ROSTER

There are some changes and correot-
lons to be made to the computer
rosters in the last three issues

of Volume IIX.

The PolyMorphic Micro-Altair name
was changed to Poly-88, not Micro-
88, as reported in the June 1976
issue, item #36,

A oouple of computer companies may
be out of business, or relocating:
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Systems Research, Ino, (8SRI-1000,
#17, Nov. 1975 Newsletter, and JHI-
500, #20, Feb, 1576 NL) has a dis-
connected phone., Techtra (TMC 112,
#24, Feb. 1976 NL) 1s having ite
phone numbsr changed, new phone
not in yet....

One of the very firet microcomput-
ers was the RGS 0084 (#12, Nov.
1975 NL), which 1s now avallable
only on special order, as RGS is
now working on & new gystem, using
many of the same boards, such as
for RAM and ROM, but with new CPU
boards, for the 8080, 6800, 6602,
1802 (GOSMAC). Avallability date
depends on capitalization.

Computer #38, the 8080+, listed in
the June 1976 NL as ooning from
the Computer Shack, 1s actually
the MSC 8080+, a product of Mono-
1ithic Systems Corp. (14 Inverness
Dr, East, Englewood, Colorado 80l1-
10), and 1s one of the best-looking
micros available, with a very neat
and functional-looking ocontrol pa-
nel. This wired-only two-board
(stacked) micro has a blg brother,
a four-board OEM and evaluation-
type gystem, whioh adds to the
8080+ an 08 board (static RAM with
battery, and strapped write-access)
and a 16k memory board; $1978,

PERSONAL COMPUTING '76

The two-day Consumer Trade Falr,
Aug. 28 and 29, at Atlantic City,
New Jersey, was hectic, orowded,
and had 80 or more booths crammed
with computer goodles, Setween
3000 and 3500 people attended, and
nearly 40 papers were presented,
ranging from "The KIM System" %o
tgoftware for Speech Synthesis.®

Multiproocessing with Microproceasors

Thies paper, by Mike Chelky of 08I,
was about the new 480Z CPU expander
board, which allows a user to "run
8080, Z-80 and 6100 (PDP-8) soft-
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. . .o

ware on his 400 system without mo-
difying the software,” Inserted in
the 400 bug between & 6502-based
400 hoard and the rest of the 400
system, the 460Z contains both a
Z2-80 and Interail 6100 MPU, with
room for & third MPU., The Aox.ecu--
tive" 6502 controls each line of
the Z-80 and 6100, monitors sys-
tem signals, and permits multl-
processing, )
Chelky =sa8id that the reason to go
to multiprocessing is to protect
againsgt obsolescence, since "any
proceasors you ugse today and in the
future can be run under the execu~
tive of the extremely faat 6502, "
The 6602, which is the fasteat MPU
available, due to its pipeline pro- -
cessing, which increases speed by
overlapping operations, will be
superseded by an even faster MPU,
the 65020,

Talking Computers

Both Votrax and Computalker exhibil.-
ted computer-controlled speech syn- .
thesizers, The Votrax takes 8 bits

to select one of 61 phonemes, which
are the individual sounds that make
up words. The word "and" takes six
bytea, and 1s coded as 2/PAl, 1/AEl,
1/EN3, 1/13, 1/N, 1/D. The first
byte is a pauge; the numbers hefore
the remalning slashes are stress
levels, with the highest number in-
dicating the prinolpal stress in
the word, Votrax has a "dioctionary®
of words with their codings, which
would have to be stored in a table,

The Hobbyist Standard

Some manufacturers declded to find
a ghort name for the 100-pin bua
that hag become known as the "Altair/
Imeai/PolyMorphie/Scl bua." They
picked "S-100," meaning the Stand-
ard 100-pin bus., However, MITS says
they have that bus patented, and
will not advertise in any magazine
that uses "3-100" instead of Just
plain "Altair bus," which 1ls what
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MITS insieste on. Well, it's ghort.

Me-Too Boards for the SwTP 6800

Until recently, anybody who was
making only the boards for & hobby
computer, would make them for the
Altalr 8800 bus; an example is the
Veotor prototype board, But now
you can get prototype boards for
the Southwest 6800 syatem, in CPU/
memory size at $19.95 and 1/0 eize
at $9.95, from Personal Computi
Co., 3321 Towerwood Dr,,Suite 107,
Dallas, Texas 75254,

Cagse for the CT-1024

Ir you need a case for your South-
vest CT-1024 terminal (or for any
cimllar keyboard terminal), a fine
metal one, with welded joints, 1a
avallable from E, 8, & L Indusérlea,
Ino. (867 Rose Place, Anaheim, CA
92805). There are 8 models, from
845 to $56; you choose the one that
Tits your partioular keyboard and
which has, 1f you need it, a outout
for a S5-key or l2-key pad for cur-
scr control or numerics. Send for
the info sheet, which alao ashowe
line drawings of their computer
atands and the congole,

Expansion for All-On~One Board

Several of the companies that make
somputer-on-a-board" machines,
#ith keyboard and display on the
PC board, are now offering expan-
alon units, .

MOS8 Technology has, to expand the
KIM-1 computer, & KIM-2 4k gtatic
RAM memory board ($170), KIM-3 8k
static RAM memory board ($298).
In-the works are a resident agasem-
bler, full BASIO, 2k EROM board,

EBKA will goon have an expander
board for its 6602 Familiarizor,
or for any 6502 or 6800-baged mi-
cro, with all sorts of options:
ZHOM programmer, 4k RAN, parallel
interface, baud-rate clock, serial
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interface, dual oaseette interface,
Plus oonnecting oables, The whole
works, complete, 1a $495 kit, $575
agsembled. Up to eight of these
beardas may be daisy-chained toge-
ther, for a total of 33k of RAM,

The E&L Minl-Micro Designer (same
as the Radio-Electronics Dyna-Mioro)
nov has & plug-in accessory board,
with extra RAM (1k gupplied, 2k ca-
paoity), Teletype and audio-oag-
gotte interfaces, paper-tape con-
troller, room for more PROM or ROM

(none supplied). $175 xit; $225
agsembled and tested,

Digital Group Case

A case will soon be availlable for
all thoge Digital Group boards; a
prototype was shown, with apace

for a dozen cards or so, no front-
panel switches or lights other than
for power and reset. CPU boards now
avallable include Z-80, B08OA/
90804, 6800, and 6602, A conmplete
four-board 2-80 system, with 10k
memory, power supply, motherboard
and oablnet, 1s $895 kit, $1295
wired; same with 18k, $1095 kit,
$1645 wired. Similar 8080 or 6800
systems are $50 chesper; the 6502
aystem 1s $10C cheaper,

Altalr Kit-A-Month

First I'd seen of an eaay~payment
plan, offering the 880Cb at §107
;er nonth for 8 months, 8800a at

79 a month for 7 months, 680b at
95,20 per month for 6 months,

KIM-1 ?ower Supply

For those who don'!'t have & ready
gsource of +5 and +12 volts, a power
supply 1s available at $50 (plus
$2,50 handling and shipping; NJ
residents add 5% sales tax) from
Soarpa Laboratories, Inc., 46 Li-
berty St., Erainy Boro Station,
Metuchen, New Jersey 08840,

BASIC Tutorial
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"The AmAteur Computer Society 18
open to all who are interested
in building and operating a dig-
ital ocomputer, -

For membership in the-ACS, and
a subscription of at least elght
issues of the Newsletter, send
$56 (or a check) to:

Stephen B, Gray

Amateur Computer Soclety

260 Noroton Ave,

Darien, Conn, 066820
The Newsletter will appear about

every two or three months,
Wave Mate

manufacturers of the
Jupiter 1% and II0 computers, &re
planning to offer a BASIC tu%orial
on cassette, '

COMING COMPUTER SYSTEM

Godbout may be on the way toward
the computer he's been talking
sbout for gome time, He's now ad-
vertising a 16-bit PACE CPU board,
although "not soliciting orders
(yet), so please don't write us
Just now. VWhen we have a complete
system, avallable off-the-shelf,
you'll see it in our ads, Han
in..." They do have a Naked
board, 4k, with 40-pin connector;
$88. And Eoonoram, 4k Altair-com-
patible, $99,95,

VECTOR 8800V BOARD

Yectort'e 8800V universal micropro-
cessor board is the same slze &s
Altair and Imsal boards, prepunched
for DIP ICa, Power and ground
planes are on opposite sgides of the
board, Two heat-sink positlions; one
heat-gink supplied; $19.95 each,

IN PRINT

A unique publication is the li-inch
thick "Bug Book III, Mioro Computer
Interfacing: Experiments uslng the

Mark 80 Miorocomputer, &n 8080
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Systen," $14.95 from E&L Instru-
ments (61 First 8t., Derby, Conn,
06418), The Mark 80, also known
as the Micro-Designer System (Nov.
1975 KL}, has two SK-10 bread-
board sockets, permitting the use
of a wide variety of "LR Out-
boards," modular electronic oir-
cuits that "each Eerforn & aingle
digital function," such as LED
dieplay, pulser, timer, cloock, line
driver/receiver, UART, etc,

After a long section on the 8080,
there are dozens of experiments,
gome involving running simple pro=-
grams, others that use outhoards
and simple programs,

lvania Technical Schcol Manuals
One of the ACS members s&ys he
learned everything he knows about
computers from the Computer Lab
Books publighed by the Sylvania

Techniocal School (63 Seoond Ave.,
Waltham, Masa., 02154),

The Computer Phase III Student
Handout/Lab Book ($3,23) is a 212-
page primer that examines the ba-
slce of Boolean algebra, truth
tables and logle cirocuits, combi-
national logle, timing diagrams,
numbering systems and converslon,
binary arithmetic, and loglc fami-
lles, and 1s a workbook with many
blanks for the student to £ill in,

The Computer Phese IV Integrated
Circult Handout/Lab Book (not seen)
is $4.36. The Computer Fhase V
PLC~1 Computer Operations Lab Book
{§4,.50) 48 & manual for a pre-MPFU
teaching computer, an 8-btlt, single-
address, bus-transfer-organized, pa-
rallel processor with ROM control,

The books "may be bought on the pre-
mises through the School Book Store,
it someone lived nearby. Other ar-
rangements might possible be made,"
If you don't live nearby, you might
write to the Book Store

.-'Gopyrigﬁt 1076 by Stephen B CGray .
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KIT ROSTER (PART-V) .

There's just no.end to the proces-:
sion of mioroprocessor kits (and.
wired unite); 18 were listed in
the Nov., 1976 Newsletter, 16 in .
Feb,:1976, 8 in June 1976, 16 in
Aug. 1976, and here we g0 again~

59, The Tasis 7501 from Iasis .
Tnc. ‘(815 W..Maude Ave., Sulte 13
Sunnyvale, Calif, 94086}, 1s an-
all-on-one-board computer, wired
only, with 8080 MPU, 1k RAM, 2k ..
PROM, 24-key koyboard eight 7-8eg-—
ment readouts Iaeis—develo ed .
monitor in 1k of the PROM; - $450,-
Accompanying the M1a7301" 1g & 250-
page programming course. Both com-
puter and:course are contained in-.

a three-ring binder, Iasis-also has
a $7.95 Microcomputer Applioationa
Handbook "

€0. The GOMPAL-SO computer from
Computer Power & Light (12521 Ven-
tura Blvd., Studio City, Calif, .
21604) is an assembled system i o
homes and amall businesses for only
$1863," The ‘system includes a com-
puter with only two front-panel .
switches, separate keyboard, and
9-inch TV monitor. Uses S080A MPU,
two serial I/0 ports, 12k words .of
RAM, l6-line by 64-character.video
dlsplay, and exténded BASIC resld-
ing in 10k, including formatted
PRINT, double precision, etc., Op-
tions include addltional memory up
to. 32k, dual floppy-digk drive,
hard-eopy devices, dlsk-BASIC, ap—
plications programs in: BASIC (pay-
roll inventory control, general .
1edger etc. ). The typical buginess
system, including digk and printer,
ie under $9000, In. a letter, CP&L
said, - "We use modified: veroione of
boards manufactured by PolyMorphle
Systems and by Processor Technology,.

Our CFU board 1- eaeentially that
provided by PolyMorphic in’ their
Poly 88, with the exoeption that
the resident monitor on’ PROM is .
addressed .at EO00QO, hex and. that. we
perform & hardware jump to thig..
address_upon reset., Also, ,our moni-
tor includes some features not . .
found in other microcomputers...."‘

61, The Motorola MEK6800D2 Evalua—
tion Kit hasg everything on one - .
board, except power supply. The-...
8235 kit features 16 hex. keys, 8 .
functlion 'keys, 6 hex LED.dleplays,
256 bytes of RAM room .for more -
RAM (or ROM or: PBOM) Wire-wrap
area for up to 20 16—p1n -1Ca,: ACIA
for cassette interface, PIA for
keyboard -and“dleplay, : second ‘PIA .-
for user, .J-BUG .monitor- in. ROM
(examine and change .memory -&- _regl~
sterd, set up to five breakpoints,
trace one-instruction,.etc, ), cry-
stal-controlled clock. ‘Motorola. -
started. shipping the .D2 this.month,

62, First ofrered about a year ago
the Motorola MEK6800D1 deslgn eval—
uatlion kit . consists-of PC. board,.
6800 MPU, PIA, ACIA; two-128-b ta
RAMa . (room for 4 more on., board{

1k ROM with Mikbug monitor
The. additional- -required. ICs eock-
etes, resistors, etc,, cost: around

$75 more. (not available from Moto—
rola) - B el ’

$149

The: J—BUG in the D2 15 like the KIM
(KReyboard Input Monitor) in- the - :
KIM-1; the Mikbug.in the Dl-ig. for -
uge. with Teletype- or. RS-232- inter-
face; thede are. two, 1ncompat1ble
eyatems. ey e

63, The Miorokit-a/ls MOD:BOBO and
MOD. 6800 are from: Microkit. Ine.
(2180 Colorado Ave;., Santa. Monica,
Calif, 90404) which says "Don't he

-
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- misled by our name, our system
comeg fully assembled, fully test-
ed...." The two "Microcomputer De-
velopment Systems" are ldentical
except for the MPU, Each includes
a black-box computer (with only a
power switch), keyboard, TV moni-
tor, and two cassette-tape unlts,
at $5850 each, Other features in-
clude an interactive debugger,
editor, and resldent assembler,

tions include 8080 and 6800 in-
circult emulators ($1250 each),
converslion packages for adding &
6800 to .the 8080 system and vice
versa ($950 each). printers and
floppy disk, additional 8k dynamlc
RAM memory ($800), prototype board,
PROM/RAM board, PROM programmer,
BASIC interpreter ($900), word pro-
cessor for text editing ($100), and
terminal seimulator and PL/M loader.
Thig isn't really a hobby item, but
it's interesting,...

64. MlcroMind, from ECD Corp. (196
Broadway, Cambridge, Mage. 02139)
1s based on the 6512A MPU (second-
generation 6502), with character
and graphics generator, I/0 inter-
face, rf modulator, power supply,
80-key keyboard, Software includes
interactive editor, assembler,
monitor, cassette-based flle aya-
ten, an extended form of BASIC
called notsoBASIC, and "many games
and utilities." Has sockets for
16k of memory, with 8k supplied. A
memory-mapping option allows ad-
dressable memory space to be ex-
tended to 64 megabytes; 32k-byte
memory expanaion boards are avall-
able, Each of the 128 poasible
characters is software-defined,
can be changed in real time, for
detailed graphics. The casgette
interface operates at a tranafer
rate of 400 8-bit bytes a second,
Assembled only, $987.64. The not-
80BASIC geenms %o be a version of
Tiny BASIC, as floatling-point le
an option. Black-and-white gra--
phicas 1s included; l6-color gra-
phics is optional, '

Vol. IV, No. 2 -- December 1976 2

65. The Geminl-68 from M&R Enter-
prises (P.0, Box 61011, Sunnyvale,
Califr, 94088) conslsts of several
assembled boards. The $279.85
stand-alone CPU board, with 6800
MPU, 384 RAM bytes, serial 1/0,
DMA, dual 22-pin edge connector,

is about the same as the M&R Astral
2000 CPU board, except that Geminl
uses the Mikbug monitor while As-
tral uses a 2k custom monitor; the
PROM and ROM boards are the same.
An 8k RAM board, $269,95; 8k EPROM
board, with all ICe except the

5204 EPROMs, $89.95. There's also

a CPU board with only 128 RAM bytes
for $259.95, World-wlde distribution
righte have been assigned to James
Electronics (1021-A Howard Ave,,
San Carlos, Calif, 94070); M&R will
handle only OEM orders for 100 or
more, The Gemini boards fit one of
the Vector cabinets; 1f the volune
of ordera warrants 1t, M&R may pro-
vide a backplane., M&R advertising
enphasis is now on the Gemini-€8;
presumebly M&R has had the same
trouble with the Astral 2000 that
most other computer-kit manurac-
turers are having: many phone calls
requesting assistance, and many FC
boards sent in "all screwed up,"

as one company puts it.

66, In addition to the 180l-based
Microtutor (#34, Feb, 1976), RCA
now has the CDP183S020 Evaluation
Kit with 1802 MPU, PC board, byte
input and byte output ports, ter-
minal interface, 512-byte ROM with
"utlility programs of commonly re-
quired functions,"® 266-byte RAM
(room on-board for 4k max,), LED
display, $249. :

67. Cromemeco (One First St,, Los
Altos, Calif. 94022), famous for
the YTV Dazgler," has an assembled-
only syetem using the Zilog Z-80
MPU, slong with 8k RAM, PROM pro-
grammer, monitor in PROM, RS-232
interface, and mainframe with 22
slots., Aoiually, the mainframe 1s
an Imsali., The price is a little
beyond the usual hobby range: $2496,
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This 1e justified by calling the
Z-1 a "microprocessor development
system," .

HOBBY COMPUTERS: TWO DIRECTIONS

Two trends dominate hobby compu-
ters today. One is for computer
freaks, and involves advanced hard-
ware, Such as an Altalr-compatible
board that will store digitized
versions of your volce in "“training!
mode, and then, in speech mode,
when it recognizes your voice
speaking one of the previously re-
‘corded words, will cauge that word
to be printed. (this is coming up

in 1977), There are already compu-
ter boards that -synthesize speech
from stored vocabularies (August
1976 Newsletter, p 4). So it won't
be long before computer freaks will
be trying to get one computer to
talk to another, not through wire,
but by voilce!

Other computer-freak areas involve
advanced graphlics, computer musie,
interfacling to a breadboard, digl-
tizing the output of a TV camera,
etc. So much time is spent on get-
ting these devlices to work, that
very little time 1s actually spent
by these hobbyiets on computing,
The emphasls here is on gadgeteer-
ing, on a conatant gearch for the
far-out and complex,

The other trend 1s more and more .
toward the average consumer's use
of hobby computers, This means a
certain amount of using all-on-one-
board machines such as the KIM-1,
EBKA 6502 Familiarizor, and KPA-
68, programmed in assembly lang-
uage, There are more of these all-
on-one-board type of hobby compu-
ter than any other, one reason
being that 1t's the simplest com-
plete computer in a single package,
with a minimum of parts, and is-
thus much easler for a manufacturer
to design and produce than the more
complex multi-board machines such
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as the Imsal 8080 or Digital Group
eystem, For the manufacturer,
there's very little labor involved,
no sheet-metal work, no poilnt-to-
polint wiring, and no construction
manual to have to supply. A KIM-1
offers the hobbyist the cheapest
way to get his feet wet, to learn
the basics of computing &t minimum
cost, without the need for an ex-
ternal keyboard, or connection to
a TV set or printer,

Some of these all-on-one-board com-
puters are so simple and cheap

that they'd be hard to expand, and
are fine for the person who's quite
sure all he wants 1s to learn the
elements of computing without hav-
int to put too much money into a
machine he might not use much after
he figures out how it works,

For those who think they may want
to expand their computer so as to
be able to write longer programs,
or to hook on an alphanumeric key-
board or cassette memory syetem,
etc,, several of these "compacts"
have add-on boards. KIM-1 owners
can buy the KIM-2 4k RAM memory
board, or KIM-3 8k memory. KIM-4
e a 6~slot motherboard with all
connectors and a regulator, And -
further KIMs are in the works. The
EBKA expander board, which will
"expand any 6502 or 6800-based mi-
erocomputer, ¥ can be bought as an
empty board, or with any or all of
seven options, ineluding kits for
a FROM programmer, 4k RAM, 2k PROM,
baud-rate clock, and interfaces
for serial, parallel and dual-
casgette operation,

But & muoh more important trend is

to the wired-only computer that can-

be programmed in BASIC, As the
hobby narket appeals to more and
more non-technical pecple, it will
have to provide this high-level

language, since such people will be

intereated in programming, &and not
at all in assembly language, whioch
is too tediocus and time-consuming
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for all but the computer freak, As
"4t turns out, incidentally, there
are very few hobbyists who are
really into heavy assembly-language
programimning; most of them use BASIC,

computer circult, which all but
eliminates tuning errore (accurate
to .0024%), stringing dial cords
and all mechaniocal functions." The
tuner reads out the tuned-atation
call letters on a separate digplay,

Almed directly at the mass computer- which can be programmed to display

hobby market is a $496 BASIC compu-
ter, with CRT and keyboard, sched-
uled to be shown in prototype at
the January 1977 Consumer Electro-
nice Show in Chlcago, and made by
a calculator manufacturer that re-
cently bought an IC manufacturing
company. Another calculator manu-
facturer 1s said to be working on
a similar home computer, although
more expensive: with 32k, $2,000,

This 1s where the major hobby-con-
puter market of the future lles,
not in the far-out hardware, but
in an all-in-one-box computer that
sells for less than $1000. The
ueer won't care if the MPU 18 a
Zilog 2-80 or an Intel 4004, He
wante to program, and he needs to
be gupplied with plenty of soft-
ware and with plenty of tutorilal
materlal to teach him how to use
the software and to wrlte hlis own
programg. A couple of the larger
hobby-computer manufacturers are
already considering hard-wired
BASIC computers, This meang a BASIC
interpreter in some form of read-
only memory. A couple of hobby-com-
puter manufacturers have BASIC in
ROM now; one has 4k, 8k and 12k
BASIC in flrmware, but at prices
that make hies complete BASIC ma-
chine too expensive for the mass
market. However, 1977 ghould see
geveral new BASiC machines, asdem-
bled only, ready to run, for less
than $500,

MICROPROCESSOR IN AN FM TUNER

The first use of a microprocessor
in hi-f1 tuners is in the Sherwood
Mioro/CPU 100, a synthesized digi-
tal FM tuner. The entire tuner las
gaid to be fecontrolled by a mini
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any four alphanumeric characters
in place of the call letters, And
there's also & dlsplay of the fre-
quency tuned,' Four statlions can be
called up from memory by simply
toucinyg one of four palrs of elec-
tronic touch-switches. There 1s no
dial pointer; LEDs indicate the
relative posltion on a standard
linear scale, in analog fashion,
Other touch-switch controls allow
scanning up or down the FM band.
The memory is "non-volatile." And
the price is about $2,000,

PUBLICATIONS _
End of "Microtrek!

One of the half-dozen hobby—computer.
magazines has already ceased publi-
cation, The firat issue of Micro-

trek was published in August 1976,

and the second in December. It has
since merged with gggggg%l_gggpgr
ting, and will become & "specilal

section" in that magagine.

Computer Music Journal

The People's Computer Company (PCC),
which publishes Dr. Dobb's Journal,
h&as announced & “"Computer Music _
Journal ,* which "will be devoted to
the development of computer systems
which are carable of producing high-
quality music." Topics to be covered
include synthesis of tones, design
of real-time playlng instruments,
real-time controllere, reviews of
hardware components, composition of
music uaing & computer, digital fil-
tering, envelope generation, ete,

A one-year subscription (6 lssues

is $14 (first issue due Jan, 1977),
from PCC, Box 'L, Menlo Park, Calif,

94026, -
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More Magazines on the Way

In addition to Byte, Personal Com-
ruting,” Kilobaud, Interface Age,
8CGCS Interface, Creative Computing,
Dr. Dobb'e Journal, and People's
Computer Company, .two more hobby-
computer magazines are s&id to be.
in the works for 1977: ROM, ori-
ginally planned by New York maga-
zine, and due in June 1977; and-

& Hearst magazine, as yet unnamed,

HARDWARE

Zllog Boards

The Z-80 company, Zllog, h&s intro-~
duced a set of three boards. The
MCB is a CPU, board using the 2-80,
with 4k bytes of RAM, sockets for
up to 4k bytes of ROM, PROM or
EROM, -5 volts power, four program-
mable counter-timer circuita; $415
kit, $475 assembled, :

The Disk Controller board, MDC,
permits storlng and retrieving
data from up to four floppy disks,
and containg 12k bytes of RAN;
#745 aseembled.

Third is the RMB memory board, for
expanding memory up to 65k in 16k
increments of RAM; $750 assembled,
As an option, Zilog offers a system
ineluding card cage, chassla, po-
wer supply, two floppy disks and

a front panel, at $6990,

Imsal Termingsl &and Printer

Imsal now offers a keyboard termi-
nal and a printer, The ASCII-enco-
ded 53-key keyboard terminal has
two-key rollover with aundio feed-
back, and a digplay panel with in-
dicator LEDs for the shift and
control key as well as the ASCII
bit pattern. Assembled only, $199.

The 44-§olumn dot~-matrix printer

interfaces to an 8-bit parallel-
output port with handshaking, and
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offers multiple-copy printing by
ueing carbon or NCR paper. Kit
$399, assembled $549,

FROM OUR READERS
Need Help on the Mark-8?

From Ron Carlson: "I got my MARK-§
running last year and have been
rapldly developing a syetem around
1%, In addition to advancing my own
computer, I have helped several
other local MARK-8 users get their
machines debugged and up., From my
experiences I have been agked to be
the "MARK-8 Coordinator! for 8CCS8S
(Southern Calif, Computer Society)
and I have &ccepted.. I have geveral
things to offer to MARK-8 uaers at
this time: Some rather simple pro-
grams to play music and some very
nlce test programs, maybe my opera-
ting syetem in the near future :
(inquire with a SASE); and a MARK-8
correctiong/mods package.

The MARK-8 package is the culmina-
tion of & lot of work and finighes
up the deeslign of the system. It
fixes over 50 errors in the schema-
tlcs, the interrupt structure,
clock phases, buffered CFU, open
inputs, LED drivers, etc.’ There 1la
a complete set of redrawn, correct-
ed schematics and an instruction
booklet.of 10 pages. A parts kit is
2lso included, with even & drill-
blt to allow one to make the mods
or corrections as neatly as they-
wish, The price 1a $10 to cover
costs and postage, from

Ronald E., Carlson

14014 Panay Way #2655

Marina del Rey, Calif, 90291
Any questions or troubleshooting’
inquiries are welcome."

Printers

R, David Vednor (RDV Engineering,
14914-D Newport Ave., Tustin, CA
92680) writea: "I have three Cen-
trorlcs 306C printers for $2000
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‘The Amateur Computer Soclety ie
open to all who are interested
in bullding and operating a dig-
ital computer, .

For membership in the ACS, and
a subacription of at least eight
lssues of the Newsletter, send
$5 {(or a check) to:

Stephen B, dray

Amateur Computer Soclety

260 Noroton Ave,

Darien, Conn, 06820
The Newsletter will appear about

every two or three monthg,

each, These are new and have never
been installed. Also, I am in the
business of manufacturing Inter-
data-compatible interfaces, I have
some uged items, and know of seve-
ral used system components avail-
able for someone with the money.®

COMPUTER-STORE ROBBERY

The Computer Store at 55 Weat 39
St. in New York City was robbed
over a weekend several months ago,
by burglars who knew exactly what
they were after., As the store mana-
ger put it, “They took two of
everything that was ugeful and

not tied down," including a color
TV set, two Altalir 8800a computers,
an Altair 680 computer, oscillo-
scope, two disk drivea, at least
three Design Mates, two 16k memory-
board kits for 8800, several 4k
memory, two CRTe, four Superacope
cassotte recorders, and a few
assorted odds and ends.

FROBE AND MONITOR

Speaking of Design Mates (made by
Continental Specialties Corp,., 44
Kendall 8t., P,0, Box 1942, New
Haven, Conn. 06509), the s8me manu-
facturer makes a couple of interesg-~
ting and very useful test inatru-
ments,

The LP-1 logic probe ($44.95) 1s
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five inchea long and an inch wide,
with three LEDs and two switches.
One switch 18 set for the type of
logic being checked out, TTL/DTL
or CMOB. The other switeh has
PULSE and MEMORY positions. ¥When
the switch 1s set to PULSE, fre-
quencles up to 10 MHz will cause
the PULSE LED to blink on and off
at a 3-Hz rate, due to & pulse~
stretcher in the probe. If a single
pulse 1s to be detected, the MEMORY
poaltion permite the event to be
atored indefinitely., The HI and LO
LEDs blink on and off, tracking the
one and zero states at square-wave
frequencies up to 100 XHz. Clip
leads connect to the c¢ircuilt's
power supply.

The logic probe 1s fine for tracing
slgnale through one IC pin at a
time, But 1f you need to check out
an entire IC all at once, just clip
on the LM-l logic monitor. Hinged
something like a clothespin, it
clips over any DIP IC up to 16 ping,
automatically locates the power
leads and feedes them to the LM-1l's
internal clircultry, Each of the 16
contacts connects to a level detec-
tor that drives a numbered high-
intenelty LED, so you know right
away which plns are high and which
are low. The LM~1 ie $84,95,

ARE YOU A SOFTWARE WRITER?

Ie anybody out there good at writ-
ing about hobby-computer software, .
such ase an article on how to get

up & hifi-LP inventory system, go-
ing into flowchart, record fommat,
and a program in BASIC? (This is
for a hobby-computer magazine that
pays for contributed articles, and
whioh has asked me to help look
for such a writer.)

If you've agsembled anything other
than an Altalr 8080, please write
in about your comments and opinions..

“Copyright 1976 by Stephen B, Gray
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February 1977

Amateur Computer Soclety
Newsletter
To Cease Fublication

After two lssues of Volume IV, the Newsletter of the
Amateur Computer Soclety i1s ceasing publication, Fub-
lished regulariy aince August 1966, the ACS Newsletter
was the first hobby-computer publication in the world,

Times have changed, and now that kits are so prevalent,
there are other publications that serve the readers!
interests hetter than the ACS Newsletter. Also, the ACS
Newsletter always depended heavily upon reader input,
and this input hag dwindled,

A few.sets of back issues are still availagble:

USA & Canada Overseas

" Volume I (11 issues) $3.00 33,50
Volume II (12 issues) 3,00 3.50
Volume IIT (15 issues) 35,00 6.00

There are only h few left of the two 1ssues in Volume
IV, at $2,00 for both, in the USA, Canada, or overseas.

A refund check is enclosed for the unused portion of
your subscription, If there was anything extra in your
account beyond what you sent in for Volume IV, that
amount 1e also herewith refunded.

Thank you all for your esupport over these last 10}
years, It was fun while it lasted.

Stephen B, Gray

Amateur Computer Soclety
260 Noroton Ave,

Darien, Conn, 06820

30 long to one of the "old-timers,"
dating back to early 1967, Sorry I
couldn't keep it up, but am quite
busy in a new Jjob, as editor-in-chief

of Creative Computing,
W/Zd



