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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 toc high,
despite several contributlons,
unsulleited but highliy welcone,

Therefere, a combilned niem-
bership and subscription fee
of $3,00 has been established,
There wlll be no dues, at
least not in the foreseeable
future. The number of News-

. letter lssues you will receive
will depend on how many Join,
end should be at least 8,
probably more. The Newsletter
wlll appear about every 6 or
8 weeks.,

To become a nember of the
Anateur Computer Soclety and
receive the ACS Newsletter
lssues that will follow thils
one, please send $3.00 to

Stephen B, Gray

Anateur Computer Soclety
219 West 8l St

New York, N,Y, 10024

Those who sent contribu-
tions are ACS menbers as of
now, and will have their sub-
scriptions extended to the
full anount of their gifts.

The Beginning

The Amateur Couputer Society was
launched on the afternoon of lay
5, 1966, when letters of annunce-
ment were sent %o 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
Design (August, p 12).

The orliginal letter of an-
nouncement ran thls way:

"This 1s an invitation to your

readers who are amateur ovullders

of dlgital computers to join the

new Amateur Computer Scolety,

whose main purpose is to exchange
information through a newsletter,

To 1limit the membership to the

really serious, the ACS is open

only to those who are building or
operating a homemade conputer i
that can at least perform auto-. Al
matlic multiplication and divigion,

"The newsletter will contain

querles from members with prob-

lems, answers provided by nyself

or other readers, details of com-
puters bullt by members and by
manufacturers, and informatlon on
surplus computer hardware, cheap .
Integrated circuits, and relevant . =
publications. hop

i)l qualified readers please
send me information about their
computers, such as word length,
nemnory size, clock speed, number
of lnstructions, sources of hard- = .
ware and schematits, present prob= '
lensg, and detalls of clever solu- . .
tlons to previous problems,

"If there i1s enough interest in a
lower-level group, it -may be pos-
sible to form an fAnateur Conput-
er Loglc Society," for those who
want to construct logic circuits

1S

and simple comouters." - . 1




The first four magazines printed
various parts of the first three
paragraphs, Only Computer Desgign
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
Hawall, plus Canada and Switzer-
land, and continue to come in at
the rate of one a day, A third
came from IEEE menbers; two are
Senior Members, Five gave their
ham call letters, )

Most of the prospective ACS
members are in the New York area
(19), the Los Angeles area (11),
or the Chicago area (9). Many are
englneers; several work for conm-
puter manufacturers (IBM, Univac,
GE, Honeywell) in logic or menory
design. Two are in highschool,

As expected, only a very few
are past the half-~way mark in the
building of their computers. One
man 1s 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 common problems are
with input/output, memory, and
finding overall computer schemat-
ics. This 1ssue of the Kewsletter
wlll deal mainly with the problenm
of the schematics, as this 1s the
main deterrent to getting started
for most of us,

Firet ACS Mailing

To all those who wrote to the
ACS, a two-page resume of the
plans and aims of the Society was
sent. Because this first issue of
the ACS Newsletter will be sent
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to all future enquirers, the ACS
recume, which was dated Juiy 1,
1966, 1s reprinted here, in part:

"The main reason for the existence
of the ACS is {0 enable amateur
computer builders to help each
other, saving time and money by
trading ideas. And there are many
areas where an amateur needs help:

1. Surpiug. Where can they be
bought? Where do you get
the schematics? How do you
use circult boards whose
terminal contacts have been

“broken off (as all surplus
JBM SiS boards, for exam-
pla)?

N2
o

Construction, VWhere can you
find schematics, with parts
values,; for not-too-compli-
sated circults? What are
the most practical and
cheapest ways of mounting
the components on a board?
Are homemade printed-wiring
beards cheap enough to use?

4, Integrated Circuits. Who
makes the cheapest and most
reliable IC'e? What are the
best and cheapest ways of
mounting them?

¥B, Mounting of Circuit Boards

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

2, Plug-In, *hat female con-
nectors are cheap enough to
use in quantity?.

3

« Modular Front Panels. Are
comnerclal panelg (with
jacks) available? What
types of homemade modular
(individual) panels are

L—

nost practical and cheapest?fﬂ\

(Continued next page)
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N, Interconnectiong

i, Yixed, Te fixed wiring
pvactical? What are the
gt practical ways to use
fixed wiring?

2, Pluowires. s it practical
Yo use plugwires to inter-
cunneot clrcuite? What
pLugwlres, commercial or
homemade, are cheapest and
‘best? What chesp plug-
boerdy ave avallsblLe?

L]

®D, iirelen Deaign,

1. Dwerall, Where can computi.-
(7 wohemabice be obtaineds
(lan an awateur design hie
own. computer?

2, Memory. VWhat type of men-
ory 1s chaapest? What 1s
the overall cost o & core
wswmory, per bit?

Which 3

J. Naplay. ﬂhedp?ﬂl,

Iison or 1ncau4csuent lanpsY

Whati other dlaplaysy are
econonical®

4, Outpug. What output is
cheapest and most pPracti--
cal? Are there cheap tape
punches? Ts & printer too
expensive?

"D, Help

1, What commerclal companles
are helpful in providing
information or surplus
parts, or both?

2, What companies refuse to
glve information, such as
schematics for gurplus
componente?

#The plan, at present, for the
newsletter is to inbluﬂe the
above listing of the basic prcb-
lems in the first issue, &nd then
go into each of the 14 categories
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in one of the following issues,
Bach issue will also contain prob-
lems cutiined by members and solu-
t:ons furnished by myself (if I
have the answer) or by other mem-
bers in later issues. There will
&leo be information on commercilal-
1y wmude computer trainers, which
ars usually simple enough to be
budlt by a computer amateur, if he
can gst his hands on the schemat-
les,

"P.S. As for my own background,
LVlve been an editor and writer on
compuiers for more than 10 years,
nncludxng five years as the conm-
puter cditor of "Electronics" mage
n/]l’le.u

-

COMPUTER SCHEMATICS

P sty

foz wh*ch schcmatics are available
is the Univac Flodac, which 1s ac-
tually a fluld-logic demonstrator,
However if you have a good knowl-
edge of’ logic, you should be able
to convert the fluldics to elec-
tironlc logic, If any of you do,
rlease let me know; perhaps we can
make the electronic schematics
available to others,

Flodac has a memory (4 "o ds of
four hits each), arithmetic regis-
t(T“ function select clock, four

iunertruotions, ete. 1{'s a minimum
(um}uter but contains all the
essenttais.

Although Univac would not pro-
vide the schematics, the patent
gives all the details. Send 50¢ to
the Commissioner of Patents, Yash-
ington,;. D.C,, and ask for a copy
cf patent 3,190,554, "Pure Fluid

Cimputer i by AlJ. Gehring, Jr, et
a

By the way, Univac recently
started to- market fluidics ele-
ments;, hut the prices are rather
steep for an amateur, something
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over $10 for a flip-flop.

2, Pedagac, Although never builtg,
this "pedagoglc automatic comput-
er" is thoroughly described in
three chapters of "Digital Com-
puter and Control Engineering!
(R.8. Ledley, McGraw-Hill Book
Co., 1960, 835 pages, $15.50).

. Pedagac has 19-bit words, 17
instructions, a magnetic-drum
memory, serial arithmetlic and a
single-address scheme. There are
slx types of circult cards; the
basic package 1s an AND-OR (three
ANDs and one OR), tne output of
the OR available direct and in-
Vert edo *

i  The baslic Pedagac translstor
1s a 2N643, which may be obso-
lete, and may be equivalent to a
2N395 or 2N397, The basic diode
is a DR435 ($80/100), which may
be equlvalent to a TI55, 1N4009,
1IN698, 1N910, 1N9ll, 1N497 or
1N695. The 1N911 seems the clos-
est match, but this needs check-
ing out,

Pedagac réquires about 5,000
wire connections. The book gives
a rack layout and a partial wir-
ing table,

“An assoclate of Dr., Ledley has
written me that Pedagac has never
been constructed. It was not de-

" signed to be built; as its pur-

pose was pedagogical, 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. Digilac 3050. A 32500 seni-
automatic desk-top computer
trainer without memory, thls has
4~-bit words, three registers, in-
put pushbuttons and outvut lamps,
and 7 instructions.

The parallel adder uses &if-
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Terent loglc in each of the four
stages: NOR, NAND, DCTL and AND--
OR-INV logic.

' ™

Digiac 3050 uses 382 1N60 di- :

odes ($23/100) and 204 transis-
tors, designated "DEO1" on -the
schematics. These are made to or-
der for the conmpany, but are di-
rectly replacable by 2N404's
($31/100).

A schematic 1s included for
the power supply, which furnishes
the required 10 volie, and the
~17,6 volts,

The Digilac 3050 manuals are
$10 for the set of two, one on
computer description, the other
on prograumlng and applications,.
Digitel Electronics Inc,, Ames
Court, Plainview, New York 11803,

(The Digiac 3080 manual, .
originally planned as a $50 set
of two, has finally been publlsh-
ed ag a slngle programming manual
for $8. Diglac 3080 is & $19,500 -
compuier trainer, desk-size, with .
£5-bit words, cver 100 instruc-
tions, 4096-word magnetic-drunm
nemory and paper tage I/0, plus
IBY Selectric I/0 typewriter.)

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

Volume 1 of the two Technical
Operations Manuals covers opera-
tion, theory and schematics of
individual circuits, Complete
parts descriptions are included,
except for transformers and core
memory. The transistors used are:
2N1304, 2N1305, 2N1309, Diodes:
1N270, ' : i

Volume 2 covers maintenance
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programs, wiring diagranms and log-
ie diagranms.

Price for both manuals, $29,95;
Fabri-Tek Inc., 1018 Fast Excel.sl-
or Blvd,, Hopkins, Minn, 55543,

"B, Rugslan ENC, Vacuum-tubs com-
puter trainer, this "Educatlonal
Numerical Computer" uges 19-bit
words, a single-address systen,
ard has 11 instractions.

It also bas a magnclic-drom
menory of 1,024 wordsg, uning &
"drun from a machine of tho -
rleg Uralg--L." Photoelactric
tape-reader input, porinier out-
put ° ‘

Seventeen types o circuiis
are uged in ELC, tcial of &7,
including 1635 flip--flope. Main
tube types are SN3P, &6VLP, 6Zh2P,
Tor those of you wiih &cuegs to
Soviet tubes.

The 168-page English transle-
tion of the original Russlan
(1363) book gives a complete dis-
cussion of EN(; very Intereating
to read how the "other aide® come
putes, Send $3.00 for "Digital
Computer for:Training Purposges
{ENC), by V.I. Matov, et al
JPRS: 24,408, OTS 64-31219,0 to
(learing House for Federal Scien-
tific and Technical Information,
Springfleld, Virginia 22151,

S0 30 303k lb e b Ak A4

Negotiations are under way with
4 other manufacturers to see LT
they can sell us sets of overall
schenatlcs, but the outlook isn't
good, If you know of other avail-
able computer schematics, let me
know and I')1 mention them in the
next lgsue of the ACS Newsletter.

It .was hoped that manuvals would

be obtainable for the Univac 422
computer trainer, with magnetic-
core storage, 15-bit werds, nine
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reglstors and 64 instructions,
However, the 422 has been "de- .
standardized," according to Uni- .
vac, and the manuals are no long- - .
er available, o F By

BOCKS AND BOOKLETS

Ve Built Our Own Computers, A.B.
Bolt, edltor. Cambridge Universi- ..
ty Press (New York office: 32 e
East 5% St.), 1966, 101 pages, -
$3.95 hardcover; $1,95 paperback,

This book, reviewed here only '
becauvse several members had asked -
about 1t, deseribes very simple
couputiers, analog and digltal,
nade by 6th--form beys (12 years
old) at a British school,

Of use only to beginners and
those workin% with beginners,
The digital "computers' all usge
relays and are quite small,

Sb 3k 3 3b3k 48 30 A 20 3k 344D

Integrated Circuit Projects From . -
Motorola, available from HEP, iy
Dept. ACS, Box 965, Phoenix, . ..
Arizona 85001; $1.10 (%1 plus 104 - .
for handling and postage), Has 96 =
pages, 1g the first IC project S
book for the hobbyist eand experi- -~
menter, Among the contents: a. .
square-wave generator with 10-
nsec rige time, frequencles from
6 Hz to 60 kHz; binary computer;
organ, etc, (Haven't seen it ye% o
but seemsg well worth the dollar.§ 85

% Ab 30 b4k A0 db b 3404k 303k

Deslgn of Transistor Switching
Gircuits for Data-Processing
Equlpment, 75 cents from RCA,
Fiectronic Components and De-
vices, Harrison, N,J, Has 44
pages on deslgn considerations,
procedures and exanples, plus :
typlcal switching circuits using
RCA transistors., The 16 circuits . _
uge a varlety of transistors and
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voltages; there 1s not a unified
set of circults, The booklet ends
with a computer transistor data
chart: 6 merory-driver types, 44
logic 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,
Mass. 25¢ for catalog.

ALCO, 3 Wolcott Ave, Lawrence,
Mass.

‘C and H, Pasadena, Calif,

Salvage Depts of Autonetics and
Hughes Aircraft, in Galifornia,
Saturday mornin

NOTE: Order by mail only as a
last resort, Word on one store is
that "nuch of the computer
equipment is pretty junky ... the
menory drums seemed beyond re-
pair,.,.." Caveat Emptor,

1-2. Does anyone have manualsg or
schematlics for the nagnetic-drun
systen built by LFE in 1955-5 for
. the RCA 501, with a 15-million-
bit capacity, 120 heads, 100-plusg
mercury-wetited relays and whatg
appears to e two separate ampli-
fier chassig?

1-3, Where can I get "WY" IBit Si
circuit cards?

1-4, How can I solve the problen
of high-speed, high-power drun
head-swltching at low cost?

1-5, What 1s a suitable connector
for a 10" x 12" PC board? I'd
like to use wire-wrap intercon-
nections.
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1-6, Vhere can I buy low-cost 1nte-*:
grated circults?

The cheapest IC's I've seen are the .
Fairchild RTL epoxy TO-6 devices, .-
nevly reduced to: et

1--99 100-999 1,000 up A

Buffer $.80 § .54 .36
Dual 2~
input ‘
gate .80. .54 .36
JK FF 1,50 1,00 67

Fairchild Semiconductor, 313 Fair-:f“f
¢hild Drive, lountain View, Calif.,r

The Motorolsa }NC700P series 1nc1udes“;%
a duai JK flip-flop for $2, 1-999; . .
the Philco E-line Series DTL has ‘
& JK P for $2,80, 100-999,

17, How can I design a'lo—pséc
delay line using RC elements?

1-8. Vhat are the pros and cons on -
serial versus parallel address and - .
associated clrcult requirements?

1-9, VWhere can I locate a cheap /ffi
electroluminevcent output display? .

YOUR ANSWERS TO THESE PROBLELS WILL ?
BE PRINTED IN THE NEXT ISSUE. i

THE LAST WORD

That's 1t for the first issue. As
of today's mall, we have 60 poten-
tial members, And the latest word .
on the possibility of being able to
buy overall schematics for a couple
of standard computers ls more en-

couraging now, See the next lssue, -

NEXT ISSUE will be about invubt-
output equipment, If you have
had any experience with this, or
thoughts to share, send deuails.
What is cheap and "reliable? Can
we make 1t? Vhere can we get 1t?
How.nmuch of an interface does 1t o
requlre? . el

Copyright 1966 by Stephen B, Gray_t .
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INPUT/OUTPUT
I8SUE

a publication of the
AMATEUR COMPUTER SOCIETY

Number 2

October 1966

MEMBERSHIP

Inquiries about ACS membership
have been received from 77 men
thus far, in 23 states, Canada,
Switzerland and Italy, Of these,
36 have sent in the gs to become
members (4 have sent in more),
including the Canadian, so the
ACS 1s now an international group.

INPUT/OUTPUT

Although there are a great many
types of input/output equipment,
nearly alli are beyond the finan-
cial reach of the average amateur,
or they take up too much space,
Card readers and punches, magnetioc
tape, eleotric typewriters, seslec-
troluminescent panels, printers,
crt display -- these are usgually
too expensive and most of them are
too big. In the middle ground arse
such devices as rear-projection
display, Nixle tubes, paper tape
reoaders and punches, magnetio
drums -- expensive if new, often
reasonable when used or surplus.
That leaves, at the cheap end of
the scale, iamps and pushbuttons,

With only lamps and pushbuttons
as input/output, automatic pro-
gram loading is not possible, nor
is the read-in of external data,
Output consists of reading the
register lamps.

This 1s well and good for the
first stages of computer building,
but sooner or later the amateur
wants to get into automatic eper-
ation, His first step 1s often in
the direction of Teletype gear,

The ACS is fortunate to have a

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

Telet Equipment

Although Teletype gear is slow
and awkward to use, 1t 1s readily
avallable and relatively oheap.
The only stuff that i1s widely
avallable uses the 6-level Murray
(often called Baudot) oode.

The 014 Model 12 has the advan-
tage, for ocomputer use, of having
a parallel-input printer and a
parallel-output keyboard, This is
so old it i1s obsolete even for
amateur use, but probably some of
the machines can be obtained from
hame in the New York area, which
was 1ts maingtay,

The more recent and more popular
Model 15 is quite widely avail-
able (for example, see the All-
tronics~Howard ads in QST maga-~
zine). This, like the rest of the
later Teletype line, haag the dis-
advantage for compuéer use of re-
quiring serial signals, Thus one
must build an electronic serial/
parallel/serial converter, or
find an eleotromechanical one
(not too hard to find, particulam-
ly in New York).

The ourrent Model 28 line is usu-
ally availlable, and although se-
rial in operation, is more at--

tractive for computer use becausge

of its higher speed capability
(100 wpm, 10 ochar/sec) and be-
cause it is mors readily recoded
to a more computer-compatible
code, In fact, one who is ambi-
tous could even convert it to a



!

Model 36, whioh uses the ASCII
code. But probably it would be
easier to keep the 5-level code
and just rearrange the numerlo
characters for a BCD code. How-
ever, once one has a program in
and running, he can convert ocode
to Murray in the computer, so
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 &s
in the Raytheon 250, loading one
pit for each oharaoéer of input,

For information on the avallabil-
ity of 28-line equipment, contact
Bert A, Prall, 6558 Ridge Ave.,
Winnetka, Illinois. If one plans
to do his own rebullding and re-
pairing, this should be speoi-
fied, as the gear 1s much cheaper
that way.

One can also get new Teletype
gear from the factory; the Model

3 8-level ASCII machine is quite
popular with small computer mak-

ers, and can be had for about
$600. Contact Mr. R.R, Bogdan,
Teletype Corp., 6556 Touhy Ave.,

Skokie, Illinois.

Teletype also 'has punched-tape
apparatus capable of higher speed
(105 char/sec). There is very
little of this on the surplus mar-
ket, but Bert Prall is the one to
try.

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

One nice feature of the 33 line is
that the keyboard is parallel and
there 1s an electrical parallel/
serial converter. Thus one can use
the parallel interface rather than
the gerial interface that is nor-
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mally used for communiocation pur-
poses. Also, the paper tape read-
er in this line 1s magnet-driven,
which makes it nice if one wants

to use the tape reader by 1itself,
The punch is made to be used with
the typing unit and cannot prao-

tically be used alone,

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

it 18 quite a bit more expensive,
(This is used in some 8D8 and Uni-
vac computers, and others.)

If one wante to be a bit archailo,
he could find out all he wants to
know about the Teletype and mag-
netio-wire I/0 gear used with
SEAC by contacting the National
Bureau of Standards, This is, of
course, completely obsolete by
today's standards. However, one
might be able to 4o something 1in
the way of working over a cheap
tape recorder to get high-spesd
operation on the computer and
slow-gpeed recording and playbaock
from Teletype gear.

(National Bureau of Standards Cir-
oular 651, issued Jan, 25, 1955,
“Computer Development (SEAC and
DYSEAC) at the National Bureau of
Standards," was at one time avail-
able for $2 from the Supt. of Doc-

uments, Govt. Printing Office.)

This is about all except to men-
tion that in San Francisco one
should try Buckley's. He usually
has Teletype gear, and he once
had some o0ld IBM‘:Elecotrawriter
stuff, although the latter was in
pretty bad oondition, But the
Electrowriter 1s not at all want-
ed by hams, which should hold its
price down,

P.S. 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

lAlGlBI NEWSLETTER

R



BCD or excess-3 or whatever is de-
gired, But then, in a machine of
any aize, one can do the code ocon-
version by programming, or by mak-
ing an off-line oonverter, so that
the standard machine may be used,
thus preserving the normal key-
board arrangement. Therefore, the
major I/0 problem is what to do
when Teletype equipment isn't

fast enough,

9036 S0 30 90 3 BP0k 9048 900 3 YR 9

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

Wh to Buy Usged let Gear

Atlantic Surplus Sales Corp.
250 Columbia Street
Brooklyn, New York

(catalog)

J. Thomsen WOYVP
11001 South Pulaski Road
Chioago, Illinols 60665

Alltronlos-Howard Co,
Box 19
Boston, Massachusetts 02101

Elliott Buchanan WeVPC
1067 Mandana Boulevard
Oakland,; Califcormisa

Columbia Electronios (catalog)
43566 W, Pico Boulevard
Los Angeles, California 90019

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

Fred suggests the Teletype Madel
14 reperforators and tape dig-
tributors, available at a very
nominal prioce. These units print
and perforate 9/16" tape from a
five-level coded signal. The key-
board and the tape distributor
bogp generate the same 5-level
code,
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Neon Driversg

Jim Haynes writes that a most eoo-
nomical and satisfactory display
is a neon indiocator driver by a
high-mu triode such as a 12AX7 or
6965. The grid of the tube ocan be
driven direct from the usual sort
of logic voltages in a& tranalstor
system, A 100K geries resistor at
the signal source prevents the
indieator-circuit wiring capaoci-
t;noe from loading the ocircult at
all,

One can get very nice-looking
qeon indiocators encased in plastio
for panel mounting for around 20
cents each, Jim puts ten of the
12-volt tubes acroas the power
line so that no filament trans-
former is needed, An isolation
transformer capable of supplying
about 1 ma per lamp 1s satisfac-
tory for the plate supply. A full-
wave bridge rectifler without a
filter 1s satiasfactory.

This arrangement doesn't load the
circult as a tranaistor-driven
indicator would, and it is muoch
cheaper than eiéher a tranglisgtor-
driven indioator or a' 6977 indi-
sator triode, It gives & nloe
bright 1light, and allows the use
of leolating resistore tec prevent
capacitive loading from bothering
anything,

With integrated circuits and low-
voltage transistor logic there
are problems with this arrange-
ment , however, because the gain
of the triodes ish't high enough.
And there 1s the problem of all
that heat from the tubes,

Neon Lampg

According to Pete Showman, neon
lamps are cheaper and more effi-
clent than incandescents, an NE-2
coasting 10¢ and a #1819 with
socket costing 32¢, However

there doesn't geem to be & é2¢,
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70-volt neon-driver transistor,
and incandescent drivers can be
had for about 10¢, surplus.
Sylvania's incandescent display
lamps are much easler to use, but
cost about 65¢ per bit, with
gsockets,

9 398 90 9 3 30 40 30 3 TR 9 96 3

Information on how to age and se-
lect neon lamps 1s contalned in
"Build This Eleotronic Computer,"*
in the November, 1966, issue of
Electroniocs Illustrated, The de-
vice is actually an acocumulator
rather than a computer.

Voige Output

One member has a voice output for
his computer, Two stereo heads
are staggered to provide four
tracks, Each track 1s subdivided
into three sub-bands to provide
ten channels and a control chan-
nel,

CRT Displa

For those amateurs interested in
cathode-ray-tube display, an in-
formative survey article is con-
tained in the January 1965 iasue
of Electro-Technology, "Digital-
to-Vigible Character Generators,"
by Sherman H. Boyd, pages 77-78,
80, 84, 87-88, The systems most
likely to appeal to amateurs are
dot generators and vector genera-
tors,

Pete Showman belleves a ort system
to be oconslderably cheaper than a
Nixie-tube readout for more than
one reglster, and infinitely more
versatile. He thinks an alpha-
numeric display could be built for
under $150, and a numeric-only
system for about half as muoch,

An interesting twist is found in
"Forming Handwritten-Like Digilts

on CRT Display," by R.L. White,
in Electronics, March 13, 18869,
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pages 138 to 140, The ten number
generators produce the necessary
horizontal and vertical wave- -~
shapes by a simple shaping of a .
60-0ycle input,

COMPUTER SCHEMATICS

Control Data has, for $34.50, a
maintenance and training manual,
oontaining some diagrams, on the
LGP 21 and the RPC 4000, both in
the same publication, Pub, No.
ESD 10600.

The CDC 160-A Computer System
Customer Engineering Diagramg Man-
ual, Pub. No. 600 142 0Q is $2,70
per oopy.

All inquiries and orders should
be sent to:

Literature Distribution Center
Control Data Corporation

10156 South 6th Street
Minneapolis, Minn, 55440 —
The LGP and RPC were previously

gold by the Librascope Division

of General Preclsion; before that,

the RPC was sold by the Royal

McBee Corp.

The LGP 21 has 460 transistors,
375 dlodes and no ocores. Still in
roduction, its main frame costs
-gla,ooo. Desk-size, 1t weighs 90
pounds, has a etio-disk mem-

ory with 4,096 31-bit words, 23
instructions. Single-address,
serial arithmetic., Paper tape and
typewriter inputfoutput,

The RPC 4000 contains 500 tran-
sistors, 4500 diodes, no cores,
Original price, $87,000; now, out
of production, $28,000, The size
of two desks, it welghs 900 lbs,
has a drum memory with 8008 words,
32 bits each, Two-address, serial
arithmetio, 38 instructions. Paper
tape and typewriter input/output, 2N
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The 160-A containg 1700 transis-
tors, 11,900 diodes and 402 oores.
Orlginal cost, $90,000; now, out
of production, $35,000, Desk-slze
1t weighs 860 pounds, has optional
core, drum, disk or tape memory.
single-address, parallel arith-
metic, 12-bit words, 130 instruc-
tions. Paper tape I/0.
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Although many ACS members write
that designing the computer 1s

half the fun, there are just as

many who are interested in obtain-
ing schematics. 80 we'll keep on
looking.

INTEGRATED CIRCUITS IN QUANTITY

Pete Showman has volunteered to
help ACS members take advantage
of the much lower prices of IC's
when bought in large quantitilaes.
If you want to buy IC's in quan-
tities of 650 or more, write
giving full details of exaoély
what you want, to:

Peter 3. Showman
403 School 8t,
Watertown, Mass, 02172

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

Herback and Rademan, Ino,
1204 Arch St. (catalog)
Philadelphia, Pa, 19107

Gadgeteers Surplus Eleotronics

5300 Vine St, (catalog)
Cincinnati, Ohlo 45217

Selectronics
12 South Napa 8t,
Philadelphia, Pa,

Leeds Radio Co,
75 Vesey St.
New York, N,Y, (no oatalog)
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1-7, How can a 10-psec delay line
be designed using RC elemente?

Jim Haynes doubts that a very
practical delay line can be built
with RC elements. If one insists,
perhaps an active circult will do:

o Rl R b
ax 2

Ty

This is an active low-pass filter,
80 presumably it produces a pure
delay below the cutoff fredquency.
However, a lot of sections would
be needed if a good pulse shape
is to be preserved. R1Cl should
be made equal to R2C2,; and the
Cl/C2 ratio is & critical para-
meter,

Pete Showman says delay lines are
easy to make, if you don't need
large bandwidth and a long delay
together, Look in the Radiotron
Designer's Handbook under pi-
section 1ow£paee LC filters {7r
some_data, = /L/C, fo0 =
(w/1C), dela§ pe stégec% 180° ©
f.0, 80 T & 4m/LC per stage. Try
winding the 1nductors 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 instancs,

a 300-ohm, 5-MHz, l-psec line
needs. 30 stages.

Bill Greene says he's found two
companies in the' New York area
that can supply magnetostrictive

delay lines for $126 to $158, for
2 to S5-msec types:

Sealectro Corp.
139 Hoyt St.
Mamaroneock, N,Y,

Digital Dsvices
212 Michael Drive
Syosset, N,Y,
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The Amateur Computer Soclety 1is
open to all who are interested
in building and operating a dlg-
ital computer that can at least
perform automatic multiplication
and division, or 1ls of a compar-
ative ocomplexity.

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

Stephen B, Gray
. Amateur Computer Society

219 West 81 St

New York, N.¥Y, 10024
The Newsletter will appear about
every elght weeks.

1-8, What are the pros and ocons of
gerial versus parallel operation
and agsociated circuit require-
ments?

Jim Haynes feels that the pro of
serial operation is the small
hardware requirement and the con
is the slowness, which is why
serial operation has all but dig-
appeared from modern commercial
computers.

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

Serial operation is good with drum
or 1lsk or delay-line storage,
whioh 1s a pretty ocheap form of
storage., For registers, one could
uge short delay lines, drum or
disk tracks with multiple read
heads, or the new IC shift regls-
ters that have a lot of bits on
one chip, These IC's are rather
expensive (875 or so), but that

is cheaper than most brand-new
delay lines and 1s certainly
cheaper than a flip-flop register,

PROBLEMS FOR THIS ISSUE
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 NEXT ISSUE will be about comput-~

2-1, Ig 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 & 16-
button Western Electric 508 push-
button switch for $24.95.

See "A Pushbutton Telephone for
Alphanumeric Input," in the April
1966 1ssue of Datamation, pages
27-30, The system described re-
quires 12 pusghbuttons,

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

Yes. Through arrangements with the
ARRL (American Radio Relay League)
surplus teleprinter and related
equipment is made avallable at no
charge to licensed radio amateurs.

Western Union 1s disposing of sur-
plus e?uipment, including the Mod-
el 2B (same as Model 14 narrow
tape printer), Model 26 and Model
100 page printers, Later WU ex-
pects to dispose of Model 14 re-
perforatora, as well as Model 15
and Model 1§ equipment,

Hams desiring more info, write to:
Frank C, White (Coordinator-WUsP)
2706 Harmon Road
Silver Spring, Maryland 20902

er clroults, mostly about build-
your-own and where to get the
schematics, also some info on
surplus circulte and IC!s, If
you have any experience with
these, or thoughts to share,
please send details, Where do
you get schematics for surplus
circults? Are homemade printed-
wlring boards cheap enough to
use? How do you use boards with
broken-off terminal contaots?

Copyright 1966 by Stephen B, Gray
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MEMBERSHIP

The ACS is now intercontinental.
We have a new member in Bologna,
Italy, who may be known toc some
of you hams as i11lLCF,

s

COMPUTER SCHEMATICS

Although many ACS members say they
find that designing the circuits
for their computers 1s the most
interesting part of their hobby,
there are just as many members who
cannot design their own, and who
need help, This issue tells where
to get varloug circult schematics.

Government Publicationg

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

NBS Technical Note 68

This technical note, "Tranaigtor-
ized Building Blocks for Date In-
strumentation," was published in
September 1960, and is available
for $2.00 from the Clearinghouse
for Federal, Scientific 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 sclentiflic op-
erations" of the Bureau, The mod-

- ules were designed with three fac-

tors in mind: rellability, econo-
ny and vergatility,

Most common is the 2N414 transls-
tor, with a few 2N363 and 2N123
types also used. The dlode, a
gold-bonded type, 1s the only ex-

enslve 1tem: this DR435 costs

80 per 100, However, possible
equivalents are the TI55, 1N4009,
1N698, 1N910, 1N91ll, 1N497, or
IN695, The 1N911 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-
decimal decoder, power driver, in-
dicator driver, read circuit (for
drum or tape), write oircuit, and
pulse generator, Printed-wiring
layouts are also givwven, for those
who wish to make their own.

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

NBS Technical Note 168 (112 pages)

Bearing the same title as TN €8,
this technical néte was published
in 1963, and is available for 55
cents from the Supt., of Documents,
U.S., Govt, Printing Office, Wash-
ington, D.C, 20402,

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

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

s
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The flip-flop drawings show that
speed-up diodeg may be added a-
oross the input-gate resistors.
Although the text doesn't say so0,
these diodes inorease the maximum
flip-flop frequency to 400 kHz,

NBS Technical Note 268 (122 pages)

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

This technical note makes some
changes in the previous clrcuits,
because of the special require-
ments of a particular group at
the UBS, The basic loglic transis-
tor here 1s the 2N404; the com-
plementary transistor is the
2N1302, For higher currents, a
2N659 1s used; for even hlgher
currents, a 2N1039,

For better temperature perform-
ance, & silicon serles was also
designed, using the 2N3638 in-
atead of the 2N404, and the 1N270
diode, which coats ‘half as much

ag the DR4356., Silicon equivalents
are also given for the other tran-
sistors, v

In the germanium series of TN 268,
the change to & 2N404 has meant,
with respect to the modules of the
two previous notes, only that some
base resistors and capacitors have
different values,

Several circults are new: reed-re-
lay card, 16 x 16 matrix, coil
‘driver, comparator gate, ripple
shift reglster, high-impedance am-
plifier, and osoillator/one-shot
This last circult can be used in
three ways, depending on the out-
board wiring,

36 043 3 90 3t 90 30 40 90 3090 90 30 30 90 90 b 000

According to the author of one of
these technical notes, the use of

Number 3 -~ December 1966

disorete-component modules has re-
cently been abandoned at the NBS
in favor of integrated circults,
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Application Notes

Although there have been many
applications of these digital
modules in various sections of the
NBS, and a variety of application
notes all but one are NBS internal
publlcations and are not available
to the public.

NBS Technical Note 64, "Desisn and
Operation of the Cellometer Gom-
puter,' was published in 1960, and
is available from the Clearlnghouse
for $2.00. This concerns the design
of AMOS, a special-purpose computer
for keeping track of data relating
to cloud heights, for automatic
weathsr stations. '

Becausge no computing circuits are
involved, this TN 1s of secondary
interest to the ACS, although it
does contained detalled schematics
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
heights. A few simple comparisons
are made between data groups, and
various cloud-height data 1s made
avallable, either as lamp output
or through switch contactg for
remote digplay or printing. Some
145 digital modules are uged.

Data Systemg Technician 3 & 2.

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

This 468-page book, written for
Navy men striking for a higher
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rating, i1s highly recommended, It
is an excellent source of infor-
mation, elther for the computer
expert, or for a novice with a
good eiectronics background,

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

The next five chapters (203 pages)
discuss in detall, with many sche-
matics, the NTDS (Naval Tactical
Data System) computer (CP 6424/
USQ-20v), which 1s the Univac 1206,
This military general-purpose com-—-
puter has 30-bit words, 62 instruwc-
tions, 36,768 words of core stor-
age. The oircuits are almost all
made up of inverters and indicator
drivers; flip-flops are two in-
verters cross-connected. Add time
is 16 mseoc, including storage
time; 9.6 psec without., There are
7 index registers, an acocumulator,
and one other reglster that can be
ugsed as an accumulator. It contains
32,298 diodes and 10,702 transis-
tors, and has: a main-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 prints, How-
.ever, the 50 partial schematiocs
go 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
e second editlon should be avail-
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.8. Government
publications, which 1 s usually the
largest public library in the
state., Ask for U.,S. Govt, Publi-
cation 18658 (listed in the Nov.
1965 monthly catalog).

Researching computer literature 1is
a subject in itself, which will be
covered in a future issue,

Preferred Circults

The Handbook of Preferred Circults,
Navy Aeronautical Electronic Equip-
ment, 1s in two volumes: the first
is on vacuum-tube circults; the
secondon semlconductor device cir-
cuits, NAVWEPS 16-1-519-2, Price
$1,75, Supt. of Documents, USGPO,
The latest date I've seen is April
1962, although it may have been
revised.

The 1962 edition contains 22 cir-
oults; 11 are computer-type: two
NOR gates, flip-flop, one-shot,
pulse shaper, pulse power ampll-
fler, indicator, two more flip-
flops, pulse generator and a relay
control flip-flop. The first 7
circults use a 2N404, and require
+6, -6 and -18 volts.

The other circuits in this book
include five d-c regulators and
several video circults.

Commercial Publicaﬁionn

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

Computer Logic Circuit Character-
istios Tabulation, issued in two
complete edltlions & year, August
and February. Each new edition
completely updated, Annual sub-
scription $32,50, D,A.T.A., Box
46B, Orange, N,J, 07050,
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Contains schematics and major elec-
trical characteristios of 3,200
off-the-shelf commercially avail-
able circuits produced by 66 com-
panies. Includes price information,

NOTE: No component values, nor
does the company sell outdated
editions at lower prices.

D.A.T.A, has a similar service for
trangsistor characterigtics, diodes
and SCR's, and semiconductor de-
vice mounting hardware.

Manufacturers'! Literature

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

Digital Logic Handbook, 328 pages,
Digital Equipment Corp., Meynard
Mass, 01754,

This handbook, which has gone thru
geveral editions, 1s given away 1n
huge quantitieg at computer shows,
and ocontains much useful informa-
tion., The DEC system of drawilng
circults 1s highly stylized and
takes awhile to get used to,

Short Cuts to - Successful Data Pro-
cessing Systemg, 30 pages, Magnetic
Systems Corp., 2000 Calumet St.,
Clearwater, Florida 33515.

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

Digital Module Application Manual,
114 pages, $1.60, Raytheon Com-
puter, 2700 South Falrview 8t,,
S8anta Ana, Calif, 92704.

Many types of counters, shift reg-
isters, adders, with 13 pages on
logic design, 9 on oircult descrip-
tions and symbols, and 9 on appli-
cation rules. '

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

If sti1ll available (my copy is
dated 1961), this easy-to-read
booklet "1s well worth getting,
with 37 pages on applications.

3

Standard Products and Circuit
Modules, 88 pages, Systems Engl-
neering Laboratories, Inc., P.O,
Box 9148, Fort Lauderdale, Florilda
33310,

My copy 1s a preliminary edition,
so the final 1gsue may have a
different title, and be longer.

Unusual in that it gives all com-
ponent-values: 2N404 (medium-speed
series), 2N14994 or 2N962 (high-
speed series), using +5, -6, -12
volts, 1N192 diodes. 23 pages of
applications,

G=Series. Engineered Electronics
Co., 1441 East Chestnut Avenue,
Santa Ana, Calif, 56 pages, 5 on
applications,

3
EECo has the largest selection of
off-the-shelf digital modules, with
half a dozen families of modules.
The full catalog, in.the EECo loose-
leaf binder, is 2% inches thick,
with a quarter of an inch of appli-
cation notes. The series of most
interest to amateurs are probably
the G, U and Q. There 1s a separate
application-note baoklet for the
Q series.

Fairchild Mierocircuits Handbook.
Fairchild Semiconductor, 3513 Fair-
child Drive, Mountain View, Calif,
94041,

This looseleaf handbook contains
sections on the various types of
Falrchild micrologic: pL, MwuL,
DTuL, TTuL, CTpL, linear circuits,
plus application notes and tech-
nical artiocles, Hard to get.

IBM Customer Eng;neering,uanuai of
Instruction, Transistor Component
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Circultg, 223-6889-3, 171 pages.

Gives full schematics and circult
operation descriptions for six
series of SMS cards, used in the
7000 series, the 1401, etc. Not
all SMS cards are given here, for
some reason, A great many of these
circuits are level converters,
coupling networks and line terml-

nators.

Although published in White Plains,
Mew York, this manual, like nearly
2ll other IBM publications, 1is
avallable only through an IBM
branch office. To get this partic-
ular one, of ccurse, is not easy.

subroutine cartridge information
in the drawings I received.

CURRENT PUBLICATIONS

Scientific American, September,
1966. Speclal issue on computers,
Covers the field fairly well, from
describing how a NAND gate works

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

This 1igsus sold out fast and the
publisher has no copies left, so
you may have to go to the library.

Computer design series in Electron-

COMPUTER SCHEMATICS

DE-60 computer, by Clary Corp., &
desk-slze machine, 300 pounds, 200
transistors, 2,000 diodes, 14
thyratrons, Drum memory of 32
words, 18 decimal digits per word.
Serial arithmetic, 37 instructions,
Keyboard input, typewriter output,
Tare and card I/0 optional., Auto-
nmatic bullt-in subroutines are
contained in plug-in diode car-
tridges. Original price, $18,000,
Add time, 3 msec; including stor-
age access time, 60 msec, Time in-
cludes access to five addresses
and automatic alignment of decimal
point, Internal numbering system
is BCD,

Clary is introducing a new machine
line that obsoletes the DE-€E0.
Therefore Clary can make the DE-60
wiring diagrams avaellable to us
"in limited quantities, free of
charge." I have a set of these
schematicas, and it would be ex-
tremely difficult to build a com-
puter from them. Frankly, I don't
think I'd try. If you musgt, write:

Mr, Duane Langer, Service Mgr,

Clary Datacomp Systems

788 Bloomfield Avenue

West Caldwell, New Jersey 07007
Incidentally, there was very little
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ic Design magazine, by an IBM ad-
visory engineer. First article in
the Sept. 27, 1966 1lssue, pages
86-91, "Digital computers are no
nystery," showing some of the basic
combinations of circuit blocks.
Second artlcle, in the Oct, 25,
1966 issue, pages 72-8l, gives &
checkllist to help evaluate module
requirements, Three more articles
willl appear in this series, but
they have not yet been scheduled,

Occupationg in Electranic Computing
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 subject, this is an excellent
booklet, It describes the history
of computing, current status, the
digital work-flow process, and 23
computer occupations in detail,
Also inoludes a glossary, a long
and good bibliography, and sources
of additional information, such as
ACM, BEMA and IEEE,

CATALOGS

Among the current catalogs to be

reocommended are those of two com-
panies that are very useful when

You need to order by mail:
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The Amateur Computer Society 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 1ls of a compar-
ative complexity,

For membership in the ACS, and
a subscription of at least eight
1gsues of the Newsletter, send
$3 (or a check made out to me) ta

Stephen B, CGray ,

Anmateur Computer Society

219 Wegt 81 8t
. New York, N.Y, 10024
The Newsletter will appear about
every two months,

Allied Electronics
100 N, Western Avenue
Chicago I1linols 60690

(Get the Industrial catalog)

Newark Electronics Corp,

500 North Pulaski Road

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

Both catalogs 1ist semiconductors
in two ways: by N numbers and by
manufacturer, Using the N list,
you can compare prices,

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

PROBLEM FOR THIS ISSUE

o-1. Instead of using & set of
pushbuttons for manual input to
every reglster, how can one use
one set of puehbuttons and gome
kind of switching system?

TRADING CORNER

A member wishes to dispose of 20

or 30 magnetostrictive delay lines;
all but one is 1848 pgec long. Ori-
ginally made to operate above 1 Mc,
but few seem to operate that fast.
¥May work OK at lower frequencies,
or one could rewind the transducers
for faster operation (tricky, but
has been done). Complete with drive
and read electronics, using surface
barrier DCTL transistors. Deslgned
for 43 volts. Asking price, $5,
postpald. James H. Haynes, 1809 W,
El Caminito, Phoenix, Ariz, 85021,
Also has a few DCTL circuilt boards,
each with 30 or 40 SB transistors;
gsome have 7 flip-flops each, some
have ???. Asking %7 for these, post-""
pald, with oonnectors. Power supply
for these boards, 43 V & -10, $25,

Jim Haynes also says that Teletype
sells circult cards, etched but
wlthout components mounted, as
maintenance parts., Reasonable cost,
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 various configu-
rations,

{ NEXT ISSUE will be about memory

ANSWERS TO PREVIOUS PROBLEMS

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

Doesn't seem to be. I've asked
gseveral core manufacturers, but
none has found anything. Looks
like the designers are kecepling
thelr secrets to themselves.
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clrcults, wlth 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
bit for a core memory, including
read-write electronlcsa?

Copyright 1966 by Stephen B, Gray
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MEMBERSHIP

A letter about the ACS in the Jan-
uary IEEE Spectrum (page 129) has
brought a fresh flow of inquirles
-about membership. The ACS now has
menbers in 20 states, plus Canada,
I'taly and Switzerland,

WHAT TO DO WITH CORES OF
ULKNNOAN ORIGIN, by Sal Zuccaro

(S21 has been in memory design
for 10 years, and hasg patents
in core-diode logic.)

Tne used and surplus planes Iive
seen on the market are real an-
tiques. I tested one originally
made by Univac and found tae
switching time to ©te about two
microseconds. A memory using this
80-ui1l core wouldn't he able to go
faster than a five-microsecond
cycle time. The slze also would be
excessively large,

There are several possible reasons
for core planes belng in the re-
Ject bin. One is that too many
cores in the matrix need to be re-
placed., Another 1s that too many
were replaced to pass the quality-
control requirements of gome given
project. One nmore is trouble in
the manufacturing process where
the magnet wires are corroding for
sone reason, In like manner, a
batch of cores could be too weak
or brictle and thus subject to
breakage.

Sometimes a bunch of cores will
have a shifting loop; that 1s,
they have a magnetic bias. Cores

~ - 1in this category used to get well

into production before someone

discovered the defect. lMechanical
damage, such as lifted pads, etc.,

is a frequent cauge for rejlects.

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

Because every computer manufactur-
er ugses a different size nmemory
with any of a number of different
cores, any event that stops a
large production run in the mld-
dle, puts good matrixes into the
scrap bin. Nobody wants anybody
else's design.

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

Here 1s 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. |+
O-S.L—-’ GEN.
OSClF.F. ’ _ SENSE
CURR. e!
Q.5 GEN. [F 2

The amplitude of the current is
monitored across 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 transistors as needed to
get the required current,



rom 0.8. &
pulse shaper

The pulse shaper can be just a
Miller circuit:

. '_. —

.%_%4
To Curr. Gen,

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

0.8.»

A little simpler system is:

ﬁ A
o . L% s
!
n?__'“i%__'?%J.T)iB
zrgﬁlggs' As needed

Shaper

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

A goes to a positive voltage and
B 15 the output. For negative, B
goes to a negative and A is the
output. Any number can be connect-
ed to the same output terminal,

Pulse widths should be around five
microseconds. Rise and fall times,
around 0,2 microseconds.

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

Drivers:f\%acf<6§}jfcSense?«xig;oo
2

k‘twist
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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 is just
ready to form on the sense line.

Thls should be the knee. A turn-
over slgnal looks like:
) | Rl ¥ r_\\
olse -
: | \
; ~——— L S
t  Switch '

The value of current which, when
increased, produces an output
(first appearing at the nolse po-
sition), is 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 1s what goes
down the X and Y lines. A core
that has a knee lower than 0,6 1is
rather shaky. Some have knees much
higher. In such a case the second
pulse, called the write pulse, 18
increased to the point where the
slze of the output signal does not
increase,

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

3 3 90 35 b 90 030 40 96 W 08 90 90 0 90 00 90

Another member, Jon Lax, stresses
the need to go to 50- and 30-mil
cores. This is because, although
80-mil cores are inexpensive, they
are more trouble than they are
worth, consldering size, heat and
drive currents,

Jon says that 80-mil cores take
about three times the space, twice
the current and about times the
cooling ag 50- and 30-mil cores.
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Also, they are about half ag

fast. What with the new, very fast
logic available, and trends toward
miniaturization and the least up-
keep possible, it 1s possible that
you can sacrifice 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 1s presicdent of a company,
made uo of high-school senlors,
thet sells cores, planes, stacks
and nagnetic-tape loops, to help
finance the computer they're
building. The cores sell for 310
to.380 per thousand, up to 10,000,
and for $10 to $40 per thousand
over 10,000, IEM-style bhuffer
planes, 160 cores each, are sold
at cost, $8.50 each, For detalls:

Jonathan R, Lax, President
The Information Organization
121 G111l Road
Haddonfield, New Jersey 08033
Jon figures that the cost of a .
core nemory ranges from 15¢ to 90¢
a bit, depending on the ingenuity

of the designer, The big difference

is whether you use transistor or
core sensing, The best gource of
schematics 1s textbooks, such ag
"Solid State ilagnetic & Dielectric
Devices" by Ketz and "Information
Storage and Retrieval! by Becker
and Hayes, both publisghed by Wiley.

The best source of cores 1s the
nmanufacturers, says Jon, However,
1f anyone 1s wllling to forego
perfect specs, his company can
provide cores from their revolving
stock of rejects which they obtain
fron various of the larger houses,
any who do not need the ultimate
in unifornity have been able to
use them 1in the past, he adds,

3t 3k A 3k 96 36 0 4 36 4 30 3¢ 4k A 44 3634 3¢ b4k

Pete Showman says that the amount

of sophlstication needed in a core-

A|CJS|__MESLETTER

memory syetem seems to depend
strongly on the physical size of
the memory stack and on the thresh-
0ld current of the cores, If the
memory 1s small, diode decoding
with drivers at each end of the
line can be used. Some useful arti-
cles on such systems are "Designing
a Small Core Memory ..., " by
Jimerson, in Solid State Design,
April 1964, pages 31-34, a word-
select system with partial driver
schematics; "A Versatile ilagnetic
Core Store Driving and Detection
System," by J.A, Borrie, Electronic
Enginecering (British), Jan, 1963,
pages 28-31,

When a core stack 1s big enough to
have reflection problems, things
get messy. Such memories must be
treated as transmission lines,
which 1) makes bidirectional drive
harder, and 2) means large driver
voltage swing: since Z5 is 100 ohms
or so, and the half select current
for typical surplus cores is > +600
ma, +60 volts are requircd, Tran-
glstors that can handle that nuch
power in 100 nsec are far out of
the amateur's price range. The best
solution Fete has seen 1s the load-
sharing matrix switch.- This nulti-
turn transforumer array allows sev-
eral (10, for example) snaller
translstors to combine their out-
puts, and to send the pulse to any
of several (16, for example) out-
put lines. An article with good
references is "Magnetic Core Access
Switches," by linnick and Haynes, EC~11
IRE Trans., June 1962, pp.358-368,
The articles referenced are mainly
mathematical theory, not schematics,
but are useful 1f given a little
study. Ajthough the matrix switch
1s expensive, it can reduce overall
system cost, since epoxy-cased
transistors like the 2N3643 can be
used as drivers,

Pete isn't sure where the dividing
line between "large" and "small"
memorlies 1s. The only way to find
out 1s to try a diode-select system
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and see 1f errors occur, he says,
adding that a wrong guess could te
expensive,

Pete estimates the cost of the
electronics for a 16K by 13-tit
memory usling 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 bilts, &
4K gystem would probably cost
$500 or so. A very small memory
gets slmpler, but diodes with the
required rating might be fairly
expensive, too,

There are several articles on the
gory detalls of sense-amplifier
design, but Pete is not convinced
that all the trouble 1s necessary
in coincldent-current systems
(word-select memories evidently
have greater nolse problems), So
far Pete has had good resulss with
a well-balanced differential am-
plifier.

In a previous letter, Pete said:
In the real world, drum and disk
menories are of course the cheap-
est, but hard to fix if damageqd,
and hard to find in good condi-
tion., 0ld core planes seem to te
nunmerous, but about six identical
ones 1s the practical minimum for
an effieclent stack., I estimate
minimum driver costs at 351,35 per
driver, and sense amplifiers at
§3-5, Thus a 1024 by 13-bit menory
would be $160, or an effective
8192 by 2 by 1Z bits would be 3425,
both execluding cores and decoding
logic.

CCMMENTS, ANYONE?

A few comments have been received,
all saying they like the ACS MNews-
letter. lilce to get that kind, but
nore helpful would be comments on
what you don't like about the lews~
letter. What should there be more
of, or less of?
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STAUIDARD AMATEUFR CCITUTER KIT

Anateur computer tuilders are now ™
rnuch like the carly radio amateurs,
There's a lct of hone-vrew equip-

ment, nuch patchwerk, and most com-
merclal stuff 1s Just too expensive.

The ACS can help advance the state
of the amateur ccnputer art by de-
slgning a standard anateur comput-
er, or at least setting ucr the specs
for one. Although the mere idea of
a standard conputer makes the true-
blue home-brew types shudder, the
fact is that amateur radio wculd
not te where it is today without
the xits and the off-the-shelf
equipment available.

For those whio don't believe in con-
formity, the computer kit can bte a

jumping-off place, a basiec nachine

on which to build their own varia-

tions and speclal add-ons.

I propose a baslec philosophy for
the standard machine: it should be .
designed on the "bit-slice" prin-
cinle, so that the basic kit can

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

Possible ortional add-ons might in-
clude a printer, character generator,
X-Y plotter, card’ punch, card read-
er, additional core memory, drum
meriory, maybe even a Teletype.

lHany problems exist; here are some:

1, Yhat ls the ninimum number of
_reglsters for 1t? aximum?

2, What should be the price for the
basic machine? #8500 too much?

O, What should be the maximum
word length? And the minimum?
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4, What options should be made
available for add-ons?

5. Should the basic machine have

| more than manual input and
lamp output? If so, what?

6. Should the contents of all reg-
isters be visible on the con-
sole? Or should one set of
lanps do for all?

7. For the stage after manual 1in-
vut and lamap output, 1s 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 usged?

It may be possible to get some ki1t
or IC manufacturer interested 1in
putting the standard amateur com-
puter kit (SACK for short) on the
market, 1f there are enough pro-
gspective kit bullders so he would
not be left holding the bag.

Please give SACK some thought, and
let me know what you think about
it, A gtandard amateur computer
will probably be on the market by
1970, whether or not we do any-
thing about it, There's no reason
why we can't steer the inevitable
in the directicn we think best,

BOOKS AND MAGAZINES

"Senge Amplifier Fites Any Memory,"
Electronics, Sept. 5, 1966, pages
89-94, by a Sylvania engineer. New
general-purpose amplifier can be
uged with most coincident-current
nmeriories. Designed to be compatl-
ble with the Sylvanla high-level
(SUHL) logic family, for use with
Sylvania's MSP-24 microcircuit
computer (Electronics, Oct. 18,
1965, page 72),

(There . are two models of this sense
anplifier, the S8SA-10, with high
fanout, and the SA-11, with a lower
fanout. Prices are: '
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1 25 100
SA-10 $35.90 28,60 24.20
SA-11 26,10 20,80 17.60

Not cheap, but neither is the SUHL
line, in which the cheapest fllp-
flop costs $5.20 for 1 to 24. How-
ever, that's a 20-Me J-K flip-flop.)
" enN»
"Linear Fulse Transformers in Core
Memory Design," W.G. Rumble (Lock-
heed), Computer Design, Feb, 1967,
pages 48 to 60,

Although pulse trangformers .are
bulky and expensive, and are not
amenable to IC techniques, there
are some advantages. Thls survey
article discusses the major de-
slgn problems in four types of
menmory cocnfigurations, without
going into the finer details of
circuit design; 28 figures, no
component values,

I K

Small Computer Handbook, 544 pages,
free fron Digital Equipment Corp.,
146 Main St,, Haynard, Mass. 01754,
Discusses in detail, from a user's
viewpoint, the PDP-8, FDP-8/8 and
the LINC-8 (PDP-8 and LINC combi-
nation). Chapters on computer bas-
ics, programming, I/0 devices, op-
eration. Almost 100 pages on in-
terface and installatlion, a varlety
of basic schematics 1llustrating
rrogrammed data transfersg, data
break transfers and diglital logile
circuits. Combines three separate,
larger handbooks in one small,

by 8 format. DEC describes 1t as

a "sourcebook of basic computer
technology for tqe computer user
and the student,'

COMFUTER SCHEMATICS

Build-it-yourself books on the LINC
computer are available:

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

Vol. 12, $12. Logic Diagrams and
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The Amateur Computer Soclety 1s
open to all who are interested
in ruilding and operating a dig-
ital computer that can at least
perform automatic nultiplication
and division, or is of a compar-
ative complexity.

For membership in the ACS, and
a subscription of at least eight
issues of the Newsletter, send
$3 (or a check nade out to me):

Stephen B, Gray

Amateur Computer Soclety

219 Yest 81 St

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

Timing Diagrams. (This alone 1is
not enough; you need the wiring
tables, too.

Vols. 13-14, Theory of Operation,
(ot yet written),

Vol. 15, $8. Assembly and Test
Procedures.,

The set of 13 available volumes

weights about 35 pounds, will be
sent postage collect. Send your

check to:

Norman Kinch

Computer Research Laboratory
Washington University

700 S. Euclid Avenue

8t. Louls, Missouri 63110

LING is & computer designed to
control experiments and to ccllect
and analyze cdata in biomedical and
environmental solence research, A
single-address, fixed word length,
parallel computer, using 12-bit
binary arithmetic, LINC contains a
ert display, an analog-to-digital
converter, a relay regilster, and
dual magnetic tapes (DECtapes, 3i-
inch reels, transfer rate 6000
words a second). DEC combines LINC
with a PDP-8, so the two share a
4096-word core memory., A LINC costs
about $30,000 assembled. Parts can
be bought from DEC: cards, cages.

INTEGRATED CIRCUITS Ii! QUANTITY
Pete Shownan reports that only one Copyright 1967 by Stephen B. Gray
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ACS member has recponded to his of-
fer to take charge of buying ICs in
quantity (Issue 2, page 5). However,
by finding another purchaser outside

the ACS, he was able to persuade

Fairchild to give the quantity price
on 2400 pileces, Pete hopes to place

a sgsecond order around May.

Anyone interested in ordering at

least 50 of the Fairchild RTL ICs,

please write to
Peter S. Showman
403 School St.
Yatertown, Masgs, 02172

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

another regilster,)

PROBLEMS FOR THIS ISSUE

4-1. A member who bought a Skybolt

computer welcomes ay information

available on this item, especlally
the core memory. Information sent

to the ACS will be forwarded.,

4-2. Another member could use a good
solution 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

APPEAR IN THE NEXT ISSUE. Please

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

where to look up articles and

terest to amateurs, including
some sources you nay not have
heard of, such as depositories,

NEXT ISSUE will be about how and

books on computer subjects of in-

TN
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MEMBERSHIP

The ACS now has 70 members, in 23
states, Canada, Italy, Jepan and
Switzerland,

There are ACS members at IBM, GE,
RCA, SEL, TRV, Bunker-Ramo, Hughes,
Westinghouge, Lockheed, Litton,
Hltachl, Bell Labs, Motorola, Good-
year Aerospace, Brookhaven, 'est-
ern Electric, Teletype, General
Fadlo, Harvard, IMIT, Annapolis,
Arizona State, Tennessee Tech,
Lehigh, and the Universitles of
Illinois, Michigan and lisslssippi,

SACK

This issue was to have told where
to look up articles and refereaces
about coumputers, However, the com-
ments recelved on the proposed
Standard Amateur Computer Kit are
of a more 1lrmedlate value, so this
1ssue will be about SACK instead.
And there are many miscellaneous
1temns, for which there will be no
roor: in the reference issue.

As expected, comments on the SACK
were mixed, both pro and con, Here
are excerpts from several letters.
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From Don Fronek:
A standard computer should have:

1, Plug-in cards (can buy ready-
nade cards, or cards without
componentss. )
Frame construction with card
receptacles (aliows the builder
to locate his circuits as he
wants them).

2,

3. Power surplles to fit within
the frame,

Universal front panel (pre-
punched holes -- when using the
kit-builders approach).
Input/output (plugs should be
avalilabtle at rear for addition-
al or special outputs).

4,

O,

I find that plug-in cards are the
nost desirable, because of unl-
formity and because they do a good
job of reducing the overall space.
There are plenty of cards avail-
able with and without conponents
mounted. If the circuit boards are
purchased in cuantity (as by a
kit-builder company), they should
not te exrensive, The frame chas-
sis should have the guides (or
slots) and the card receptacles
nmounted, All the card receptacles
I've seen are quite expensive,
even in Quantity, but if the sup-
rlying conpany riveted a utility-
grade type to the frame, I don't
think tnhe cost woulcd te 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
most important: (1) printed-
circuit boards end (2) frame
chassls mounting hardware, With
1ittle exceptiorr, the rest of the
machine can ke expanded in bits
and pleces. The frame chassls’
could conie ready-made in rows, so
the builder could buy a row at a
time. And cards as needed,

It would be desirable to have some
gort of "gtandard" front for in-
put/output that could be prepunched
according to the kit one wishes to
build, I think this whole system
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could be like "tirnker toys," with
the emphasis on high fidelity. The
nore you buy, the more things you
are able to do and build, but
everytody has hils own ideas of
Lixing units, and perhaps the
builder would use the kit idea to
conplement the equipment that he
already has,

I would also use solderless con-
nectors in all the wiring between
receptacles, I find that I am con-
tinuously changing 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 pin,
and on and on. Thils neans added
cost, but I'll have to vote for
solderless connectors.
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From Jim Haynes:

Seems to be that the essential
problem 1s trying to decide what
you want to do with what you have,.
I guess meunory is the pacing iten.
Anybody who goes in for core, even

small core, 1s talking about money,

Depending on the supply of delay
lines, that is probably the way to
go for a chear machine.

I can see how one might build a
sort of arithmetic unit demonstra-
tor, rerhaps with a couple of reg-
isters and the ability to add,
subtract, shift, etc.; and this
night use the blt-slice idea, From
this basls, one could exercise a
lot of originality in the instruc-
tion set and instruction execution
control logic -- so this sort of
thing would be hard to standardize,
unless one wanted to try to market
1%t for educational purposes and
build a course around it or scne-
thing like that, which probably
wouldn't appeal to ACS members.

But without some storage, there's

Tlumber & -~ April 19867

1ittle roint in building up the
instruction executlion logle. And

I would reelly hate to see the
thing get mixed up in a formallzed
educatlional setup, because then a
lot of professional educaticn mar-
keters would get intc the act, and
the price would go skyhigh.

W% 4 4 S ab It s b 3

From Aubrey Hutchison:

Pefore embarking on an effort to
cenerate an amateur computer kit,
I recommend that serious consid-
eration be given to several items
whilch I feel are a 1little more
basic:

1. 'Ath the aprarent talent avail-
able wilthin the ACS, a set of rec-
ommended building blocks (that
later could be adapted into a com-
vuter kit) possibly should be de-
veloped. Exanples 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-
structicn repertolre that will be
versatile enough to allow elther
wired multiplication and division,
or programnmed multiplication and
dlvision, Also, enough initial
consideration should be gilven to
allow the deletion of instructions
that an individual feels are not
unique to his specific needs,

3. Since the software and hardware
are usually related to a great de-
gree, serlous consideration should
be given to both the hardware and
software requirements before de-
terninlng the word length. In my
case, .I have chosen a 12-bit word
and the lnstruction repertoire
used by Digital Electronics Corp,
A word length longer than 12 bits
tends to cause the hardware to in-
crease at a rather repid rate. A
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word length less than 12 bits tends
to make the programming unnecessar-
ily complex. In my opinion, word
lengths ranging between 10 and 14
bits are most suitable for the ama-
teur, One advantage in using the
12-bit word length and the DEC
instruction repertoire is the pos-
slbility of using programs written
for the DEC FDP-8 and PDP-& series
of conmputers,

4. Most people, so it appears, are
concerned with the speed of opera-
ticn of homemade conputers, judging
fror: comments in the Hewsletter.
It 1s my opinion that this 1s an
invalid concern; since with the
order of speed allowed with Tele-
type, microsecond equipment seems
to be a 1little on the high side
for practical purposes. Milli-
seconds possibly will be anple in
rnost cases. Therefore, if SACK
becores a reality, it appears that
the nost practical application
would te a four-reglister serial
machine usingz multi-purpose regis-
ters. For exanple, a buffer-
accurulator combination,
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From Bill Pfeiffer:

The 1dea of the standard amateur
conputer is excellent, I donit see
where it 1s inconpatible with the
horme-trew 1dea, As a starter, just
the specs would be enough. Those
who can scrounge the necessary
stuff 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 possibilitles
could develop for adding new fea-
tures. I"lve hundred dollars seems
qulte high as a starting point,.

I favor trylng to track somewhat
with a machlne like the PDP-8/8
with mininun features to reduce
hardware and complexities.
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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 major problems, and very few
new ideas would result. Amateur
radio is a good case in point, To-
day most of the gear in use is not
home-brew, but manufactured to
commercliel standards. This is
great for the hams who don't know
how tec build, but what is the pur-
pose of amateur radio? The FCC
thinks that the U.S8. hems should
increase radio technology. This is
being done, but not to the extent
that 1t could be. If amateur radio
gear was not produced comnercially,
we would not have as many hams,
but those hams would make more
contributions than all of the hams
nake today. I might add that I am
also a radio amateur (WB6UHM).
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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 thelr
1deas. Purther comments welcoms,

COMPUTER SCHEMATICS

Build Your Teaching Computer With
M, E, L, Sub-Assemblieg, 16 pages,

free from Amperex EKlectronic Corp.,
230 Duffy Avenue, Hicksville, .Y,
11802,

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

The stage two computer can perform
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- for stage 2

automatic multiplication and divi-
slon, by use of conparator and
auvto-restart circults.

Tﬂe stage three computer adds ex-
tra storage to the stage two con-
puter, by incorporating two 8-bit
shift registers, along with cir-
cults for transferrin;; data be-
tween these reglsters and the ac-
cunulator or the maln register.

Detailed schematics are provided
for these taree computers. Speeds
are 20 Ke, 1 cps, and manual.

For the stage four computer, there
is only a block dlapgraw to show
how a delay line can be added for
extra atorage. The stage.flive
block diagram indlcates how paper
tape night be used for input, and
rerhaps for output,

The encapsulated logic nodules are
the Fhilips Series 2, sold by
M.E.L. in England and by Amperex
in the U,S.A. The cost of the cir-
cults for stage 1 1s about 230;

, about $310; and for
stage 3, about 3600, These prices
are for building the entire com-
puter at that stage. The price of
the ii,E,L. delay line is about
$155 without U,S, duty.

MORE O!l CORES BY ZUCCARO

Sal writes that, in the last news-
letter, when he sald "the size of
the output signal," he should have
said, "the size of the signal when
integrated." He continues:

Here, a siuple RG integrator is
used to sum the /1 dt, Therefore,
as a square-loop core has only a
certain amount of flux avallable,
1t can only charge a capacitor to
gone pre-deternined value, no mat-
ter now fast or hard the core 1s
driven,

The integrated signal looks like
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this:

v /\
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-mil cores. The half-select cur-
rent 1s 180 ma, This is nuch lower
than the half-select current of
410 nma for a 30-mil lithium core.
Some of the fast 20-mll cores have
half-selects of around 500 na,

For nyself (says Sal), I can't
imagine anyone in the ACS needing
to operate menory to the woint
where heating becomes a problem,
Alrnost any memory core will oper-
ate at 200 Kc, and most hiph-speed
cores need speclilal attention only
above 500 Kc,

We have used load-sharing swiltches
in the past, and now they are Jjust
novelties we talk about, For driv-
ing a stack of any reasonable silze
(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 serially and the other on
diode decode, one has 64 words of
16 decinal digits, A little logic
hung on and you're 1n business,

CURREIT PUBLICAT:IONS

Glow Lamp Manual, Second Zdition,
General Electric Co., Miniature
Lamp Dept., ilela Park, Cleveland,
Ohlo 44112, If you write for this
neon-lamp manual on company let-
terhead, it's free., Otherwise it
will cost you $1,.00, Frobably
avallable at-GE Miniature Lamp
sales offices all over the country.
Has 117 pages, including 27 on re-
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laxation oscillators, and 24 pages
on logic and conmputer applications,
Of those 24, 16 are on the binary
system, basic logic operations,
basic circuits (AND, OR, NOT) and
waveforms; the rest 1s on a pulse
generator, bistable and monostable
multivibrators, ring counters and
memory circuits, The memory cir-
cult consists of only two resis-
tors, a capacltor and a neon lanmp;
very simple, but to gset the menory
circuilt requlires a positive volt-
age large enough to fire the lamp;
to read 1t requires a positive
voltage less than the firing volt-
age; to-reset it requires a nega-
tive voltage low enough to extin-
gulgh the lanp.

All About Teletype Equipment, 32
rages. Free froa Teletype Corp.,
5555 Touhy Ave., Skokie, T1l1,
60076, For those who know nothing
about TTY, this 1s a very basic
beginning: how it works and what
1t consists of.

Hotorola IC Application Notesg. For
a 1list of 47 lotorola IC appli-
cation notcs, see page 53 of the
Jan. 9 issue of Electronics, Cf
interest are (1) AN-234, !RTL Fam-
1ly of ICs, (2) AN-251, Decade
Counters Using MRTL ICs (3) AN-252,
Choosing RTL Integrated Logic Cir-
cuite, (4) AN-253, An Analysis of
MRTL Integrated Loglc Circults,

(6) AN-254, Using [IRTL IC Flip-
Flops, (6) AN-264, MRTL IC Shift
Registers, (7) AN-279, Setup and
Release Times in the RTL J-K Flip-
Flop, (8) AN-285, Loadinz Factors
and Paralleling Rules for MRTL
ICs. May require a buginess letter-
head to get from:

Motorola Semiconductor Froducts
Box 955 Inec,
Phoenix, Arlzona 85001

Of the 8 Notes listed above, only
AN-285 1s directly concerned with
the MC700P seriles, the Unibloc
low-cost elements,

Ai{C|S| NEYSLETTER

Speciel Issue on Logic and Switch-
ing Tevices, Control Engineering
issue of January 1967, Cf interest
to ACS members may be: short aerti-
cle by Kintner on digital switch-
ing hardware (pages 64-67), such
as DTL, RTL, etc.; rced switches
for relay logic (84-88); six ways
to make logic circults, froo op-
tical switchinz to cores (116-119);
and a round-up on relays for con-
trol applications (78-83) and on
dipgital fluidice (1C0-104), Mo
break-throughs or really new items,
but a good lssue to browse thru.

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

Hinotaur, A Relay Computer. Not so
new, but if you're interested 1in
relay computers, this 1s available
from the Clearinghouse for Federal
Scientific and Technical Informa-
tion, Springfield, Va. 22151, &3
for hard copy (55 pages), 75¢ for
microfiche., The title is mislead-
ing, as Minotaur is not a computer,
but a fancy reley breadboard, with
all relay polints and coils trought
out to a large 35 X 39 fixed plug-
board, to which are also connected
45 lamps, 15 rushbuttons, 35 dlodes
and five 4PDT lever switches. Of
the relays, 14 are 4PDT, and 20
riore 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 rulse. This two-relay com-
binatlon 1s the bagls of counters.
The report describes the set-up of
logic circults, binary counter, bi-
nary arithmetic, accumulator, and
branch functions., Rather simple,
but of interest for relay fans,

Large-Scale Integration, spccilal

S

report in Electrcnicg, Feb. 20,

‘pages 123-182. Reprint available

at $1.50; 330 Yest 42 8%, New York,
N.Y, 10036, Six articles on LSI:
systen design, memory, customizing
by interconnection, computer design
of LSI, lsolation, MOS versus bi-
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The Anateur Computer Soclety is
open tc all whc are intercsted
in buildling and operating a dig-
itel computer than can at least
perform autonatic nultiplicaticen
and divislon, or is of a compar-
able complexity,

For membership in the ACS,and
a subscrintion of at leagt eight
1ssues of the Hewsletter, send
53 (or a check made out to me):

Stephen B, Cray

Anateur Computer Society

219 'lest 81 St

New York, N.Y, 10024

every two nonths.,

gThe Newsletter will appear about

polar ICs, Well worth reading,
most of 1t, even 1if only for fa-
miliarization, '

Computers Self-Taught Through Ex-~

periments, by Jack EBrayton, 192
pages, &
Uses <ZN107 throughout, 2N322 for
lamp driver, 1N34 diode. There

are 28 prcjects., After building 13

gates, procedes to adders, diode

matrix, counters, reglsters, lamp

clrcults, ends with & 10-stage

adder/subtractor, with puchhutton
input and lanp output., Simple cir-

cults, but well presented.

Fairchild Technical Data }anuals

are no longer free. The llicrocir-

cult binder, plus updating for &a
year (12 mailings) costs $5. The
updating alcne 1s 32 a year, for
data .sheets, aprlication notes
and technical information.
Falrchilé Semiconductor
P,0, Box 1058
. Mountain View, Calif, 94040

.25, Howeard '!, Sams & Co,.

SURPLUS INTEGPATED CIRCUIZ'S?

The June issue of Electionicg ‘lorld

has two ads offerin
93, flat-packs for #1-3$1.15 each,
"guaranteed to work." On page 95,
TI "untested flat packs," 6 for

$1.89, Has anybody bcught these?

Cs. On page
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ANSVER TC A FREVIOUS FRCBLEM

4~3, A menber 1s looking for a sup- _
plier for used or rebuilt electric :
typewriters with electrical inguts

for computer I1/0 use. Any help?

Bob Shostak says 4-3 should forget
about electric typewriter I/0.
"Thorough investigation reveals
that Teletype equipment is much
easler to obtain, and nmuch cheaper
than typewriters with a non-
mechanical tripgering system, Tele-
typre equipment 1is advertised regu-
larly in the ham-ads at the back of
QST for as low as $25, Also, 1t
isn't necessary to use the 5-bit
system.-You can easily invent your
own nagnet-sgelector system, or
change the character codes,

PROrLEM FOR THIS ISSUE,

5~1, How does one calculate the
component values for an RC filter
decoupler to keep pulsges from clr-
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 equlvalent number of core
necessary to build hls own stacks.
He has a TT4A Teletype, 60 and 100
wpm gears; & Hewlett Feckard 100D
frequency standard that can be used
as a computer cloeck, with outputs
of 100 cps, 1 Ke, 10 Ke or 100 Ke;
end a General Radio 1304A EFO, .He
algo needs three 7- to 9-track
tape heads., Virite:

Aubrey B, Hutchinson, Jr.

533 ,Barksdale Drive

raleigh, N, Carolina 27604

(K4AxT) '

Copyright 1967 by Stephen B, 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
amateur, for whom the IEEE Trans-
‘actions on Electronic Computers
are too sophlsticated, and the
occasgional computer 1n Electronics
World, too simple, :

Let's look at a few magazines that
lie between these two extremes,
‘and then at the indexes and ab-
stract Journals that consist of
items from these magazines, The
publisghers' addresses that follow
are handy for getting tearsheets
or reprints of referenced articles,

First, there are some publications
that are worth reading to keep up
with the news of the world of com-
pruters and, to some extent, the
state of the art. In order of
preference (my own, that 1s), they
are:

AJ-i
A2,
Aa'
A4,
A5,
A6,

A7,

A8,

For clrcults and technical infor-
mation, these publicatlons are use-
ful, in this order:

Bl, EEE

B2, Electronic Deslgn

B3. Electronics

B4, EDN

B5, Electro-Technology

B6. Control Engineering

B7. The Electronic Englneer
B8, Computer Design

Electronic News'

EDP Weekly

Computers & Automation
Data Processing Digest
Datamation

Data Processing
Business Automation
Automation

tions,

These British technical publica-.
all of which are avallable
in the U,S.,, are of interest to
the amateur, in thls order:

Cl.
c2.

C3.,
C4.
- Cb.

Cé.

Electronic Engineering

Radio and Electronic
Engineer

Wireless World

Industrial Electronics

Plessey Communications
Journal

Control

Most of these three groups of pub-
lications are known to many ACS -
members. However, there are indexes
and abstract journalsg that aren't
nearly as well known, but which can
be very useful to amateurs, in this
order of preference;

D1,
D2,

D3,
D4,
D3
D6,
D7,

Information Processing
Journal

Electrical and Eleotronic
Abgtracts

Computer Abstracts

IEEE Computer Group News

Engineering Index

'ACHM Computing Reviews

Monthly U, S, 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

D8,
D9,

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



READERS'! SERVICE

Most technical magazines provide
tearsheets (pages taken from is-
sues) or reprints, through a Read-
erg! Service Department, Tear-
sheets are usually avallable for
two or three years back; reprints
are often avallable for five or
nore years back, ‘

Tearsheets and reprints are usual-
ly free, although there is often
& charge when & reprint contains
many pages, Some magazines will
provide Xerox coples of articles
no longer available in tearsheets,
for as little as 10¢ a page,

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

PUBLISHERS AND PRICES
Al, glégtggnic Newg
- Falrchild Publications

7 East 12th Street
New York, N,Y¥, 10003

Weekly, $3 for 1 year, $5 for
two years, $6 for three.

News tabloild with several
pages on computers, Late news,
some technical artiocles on
new developnents.

A2, EDP Weeklﬁ., :
Industry Reports, Inc,
514 Tenth St., N.VW, A
Washington, D,C, 20004
Weekly, $60 a year. $45 to
educational and non-profit
institutions, Federal, State,
County "and City governments,
Contains a good amount of
inslde information.

A3, Computers & A ation

Berkeley Enterprises, Inc.
815 Washington St, '
Newtonville, Mass., 02160
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A4,

A5,

Monthly, $15 a year.

Good for new-product photos
and new-development items.

ta Pro sl D
1140 S. Robertson Blvd,
Los Angeles, Calif,
Monthly, $24 a year.

Excerpts from articles on
data processing.

Datamation
1850 West Olympic Blvd.

Los Angeles, Callif, 90006

Monthly, $15 a year. Free to

A6,

A7,

A8,

Bl,

certain qualified individuals
employed by companies involved
with automatic information
handling equipment,

Highly regarded, many good
articles. ‘

Data Progeseigg

erican Data Processing, Inc,
22nd Floor, Book Tower
Detroit, Michigan

Monthly, $8.50 a year.

Buginess Automation
ar venue west
Elmhurst, Illinois 60126

Monthly, $6 a year, §8 for two,

Automation

Penton Fublishing Co.
1213 W. Third St.
Cleveland, Ohio 44113

Monthly, $10 a year, Free to
those involved with automatic
production equipment and
components,

EEE

Mactler Publishing Corp.
820 Second Avenue

New York, N,Y, 10017

Monthly, free to engineers en-
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B2,

B3,

B4,

gaged in the electronic cir-
cult design engineering func-
tion, Others write for prices.

Circuit Deslign Award Program,
with 4 to 6 circuits in each
1ssue, such as "Pulgse Genera-
tor with Variable Rate and
width"  (Feb., 1967). Frequent
specifying gulides for devices
such as unijunction transig-
tors (Feb, 1967),

Electronic Design
Hayden Publishing Co., Inc,

850 Third Avenue
New York, N,¥Y, 10022

Every two weeks, free to
qualified subscribers.

Good design articles, such as
"IC Bidirectional Counters
Cost Less" (Jan,18, 1967).
Algo good circults in "Ideas
for Design" section,

Electronics

MeGraw-Hill Publishing Co.
330 VWest 42 St

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 ideas in the "Circuit De--

sign" secticn, some good tech-
nical articles and tutorlals,

EDN

Cahners Publishing Co,, Inc,
3375 'S, Bannock St _
Englewood, Colorado 80110

Monthly, $10 a year, free to
electronic/electrical design-
ers and engineers in the elec-
tronlc original equipment
manufactur%ﬁg market, consult-
ing flrms, and government re-
search and development labs,

Good deslgn articles, such &s
"Bldirectional Counting, A
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Bb.

gSnap for ICs" (Feb. 1967).

Electro-Technology
Conover-Mast Publicationg, Inc.
205 East 42 8t '
New York, N,Y, 10017

Monthly, free to qualified per-

- sonnel engaged in development

or design of electrical/elec-
tronic equipment; to others,
$15 a year.

Some good tutorials.

B6. Control Engineering

B7.

B8,

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

Monthly. Free to qualified
U, S,~baged individuals. Non-
qualified rate, $10 a year,

Mostly about automatic control
systems, occasionally items

of interest, usually low-
frequency circults,

The Electronic Enginee

(Was Electronic Industries)
Chilton Co.

Chestnut & 56 Sts.

Philadelphia, Pa, 15139

Monthly, $12 a year.

Cccaslonally a good article,
such as "Applications of Col-
lector Logic" (Aug, 1965),

Computer Degign
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, 1966).
Lists government reports in the
computer fleld, has a good new-
products section.of interest,
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Cl.

g2,

C3.

c4,
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Electronic Engineerin

Morgan Brothers (Publishers)
28 Eesex Street 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).

Radio and Electronic Engineer

Institute of Electronic and
- Radio Engineers

8-9 Bedford Square

London, W,S. 1, England

Monthly, $20 a year to members

in the USA,

Fine system articles, such as
"A Technique for the Trans-
nisslon of Digital Information
over Short Distances using
Infra-Red Radiation" (June
1965),

Wirelegs World
Jliffe Electrical Publications

Dorset House Ltd.,
Stamford St
London, S.E, 1, England

Monthly, #8 a year in USA,

Some good articles, such as
"Data Transuisslon Demon-
strations" (January 1967),

Indugtrial Electronlcsg -
Il1iffe Electrical Pubgicationa
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-
cults," deseribing Texas In-.
struments circuits (Feb. 1967),

4

Cs.

cé,

Dl.

D2,

ﬁlessex Communicationg Journal

Was A,T,E, Journal

Automatic Telephone & Electric
Co., Ltd.

Strowger Works

Liverpool 7, England

Monthly. Distributed free to
organlzations and companies,
no individuals except in their
capaclty as senior officlals
of an organization.

Good system and circuit arti-
cles, such as "A Universal Bi-
nary Pulse Counter"

Control

Morgen Brothers (Publishers)
28 Essex Street Ltd,
Strand

London, W.,C, 2, England

Monthly, $6 a year in USA,
information Procesging Journal

Cambridge Communications Corp,
238 Main Street -
Cambridge, Mass, 02142

360 a year, appearance very
irregular, often several
monthly issues combined into
one,

Excellent abstracts of U,8S,
and foreign (mainly U,S.)
Journal articles, patents, re-
search reports, and disser-
tations,

Electrical & Electronic Ab-
gtractg _

The Institute of Electrical
Engineers

Savoy Place
London, W,C., 2, England

Monthly,£ 30 a year, X10 10s
to members,

Worldwide abstracts (22,000

annually), including Communist-

bloc publications, Look under
the headings Electronic Cir-
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cults & Devices (Pulse Cir- Indexes U,S. and foreign maga-

cuits) and under Computers., zines and Jjournals. Look under
= Computers, where you'll find a
D3. Computer Abgtractg liat of other headings under
Technical Information Co, which to look. See also Memory
Martins Bank Chambers Devices,
P,0, Box 69, 8t. Heller
Jersey, British Channel Islands D6. ACM Computlng Reviews
. . 1 East 43 St
Monthly, $96 a year. New York, N.Y, 10017
Excellent abstracts, patent Twice a month, subscrlption in-
digests, book reviews, cover- cluded in $18 annual dues. To
ing a large part of the non-members, $15.
Western world, ¢ _
Reviews and abstracts of maga-
D4, IEEE Computer Group News zine articles,books, newspaper
IEEE Order Dept. . articles, Excellent reviews.
345 East 47 8t .- Mostly software, but has a sec-
New York, N.¥, 10017 tion on Design & Construction,
Free to members of IEEE Com- D7, Monthly Catalog of U, S, Govt.
puter Group and to non-member Euﬁlfcatioﬁi.
subscribers to that group's Supt. of Documents
transactions, To non-members U.8. Govt. Printing Office
of the IEEE, $12 a year. Washington, D.C, 20402
7~ Each issue contains a dozen Monthly, $4.50 a year.
pages of abstracts of papers
not usually indexed elsewhere, Few items of interest to ama-
and a permuted title index to teurs, nearly all of them pub-
current computer literaturs. lications of the National Bu-
Coples of the abstracted reau of Standards and the Bu-
papers are avallable at rea- reau of Naval Personnel,
sonable prices from the.Com-
puter Group Repository, at Contains over 20,000 items a year,
IEEE Headquarters., listed according to the issulng
, governmental agency and in an alpha-
A permuted title index means betic index, Most items are for sale
that the key words in the by the Supt. of Documents, some are
titles are lined up in a ver- for sale by the Clearinghouse. Oth-
tical column, The March 1967 eras are for official use only, and
News contalns a listing of 500 not available to the public. 8till
titles from 20 journals and others are sent to depository 1li-
magazines published from April braries, which are public and uni-
to December, 1966, versity libraries all over the coun-
try. Most are partial depositories,
D5, Eng;neer;n% Index . me&ning that they recelve only se-
345 East 47 St ‘ lected items, The full depositories
New York, N,¥Y, 10017 get all items., Among the full de-
¥ positories are: '
Monthly, $350 a year; $250 a New York- Public Library, Main
year to educational and non- Chicago - Public Library
profit organizations, John Crerar Library
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Boston - Public Library
State Library =
Los Angeles - Public Library
Each September issue of the Catalog
contains a full list of all the
depository libraries.

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

(A microfiche is a card on which

a 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 flles are the only way
of looking at many items.

The December 1ssue of the Monthly
Catalog includes a complete index
for the whole year, so for 1966
and earller, 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,S, Government Research &
- Development Reports
Clearinghouse for Federal
Scientific and Technical
Information
Springfileld, Virginie 22151

Twice a month, $30 a year.

Occasgsionally contains items
of interest, Computers are
under category 9B, in the
current volumes., exanple
1s "Digital Computer User's
Manual for EE Students and
Faculty," $3 in hard copy,
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86 pages, AD-638-023,

Starting in 1967, the volume num-
ber 1s the same as the year, Ef-
fective 1-1-67, the Clearinghouse
changed its pricing poliey for
document sales from a sliding
price scale based on the number of
pages, to a single price. The new
price is $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 l-1-67,

D9. Government-Wide Index to

Federal R&D Reports
Clearinghouse

Twice a month, $22 a year,

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

Alphabetical; look under Com-
puter, Data Processing, Logl-
cal Design, Memory., Example:
"Memory Storage Unit, Theory
and Design Techniques for
Magnetic-Core Memories," Vol.
II, HC $3 MF $0.65

D10, STAR-NASA ' ,
Scientific and Technical
Aerospace Reports, pub-

lished by NASA)
Supt. of Documents, USGPO

Twice a month, $33 a year,

Look under Category 8, Com-
pruters, Inslde the back cover
1s a 1ist of the 10 univer-
8lty librarles and 35 public
libraries in 24 states, where
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NASA doouments may be studled,
Applied Science & Technology

Index
The H,W, Wilson Co,
‘950 Universlty Avenue
Bronx, New York 10452

Monthly (except August), $26
a year,

DLl.

Containg abstracts of articles
from a great many U,S, publi-
cationg and a few British
ones. Look under Computers,
Electronic Data Processing,
Btc. : )

Union Ligt of Serialg in

Libraries of the United
States and Canada

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

Third Edition, $120,

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

Dl2,

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

D12A, New Serial Titleg
Card Division

Library of Congress
Washington 25, D.C,

Monthly issues and cumulative
annual volume, $75.a year,

Updating supplements to the
Union Ligt of Serials. The
annual cumulative volumes
are in turn cumulated over
5~ or 1l0-year periods, such
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as 1950-1960, in 2 volumes.

D13, Technical Translatlong
earinghouse .
Twice a month, $1% a year,

Mostly translations of Soviet
and Communist Chinese publi-
cations, Very few 1tems of
interest. Computers are under
category 9B.1ln these abstracts,

- CURRENT PUBLICATIONS

M,E,L, Teaching Computer. If any
of you have had trouble getting

from Amperex the M,E,L. booklet
described in ACS Newsletter 5,
page 35, write to Al Cerne in the
Components Divisgion of Amperex.,

o3 36 3090 0 90 90 46 45 30 S0 20

" Design of a Low-Cost Character

Generator for Remote Computer
Displays, by T.B. Cheek, Project

C, at MIT, Agk for AD-631-269,
from the Clearinghouse for Federal
Sclentific and Technical Informa-
éion, Springfield, Virginia 22151,
3.00,

Uses a 5-by-7 dot matrix raster
and a reslstor-array read-only

character memory for 96 symbols,

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

Parts costs are estimated to be
under $200, Parts include Fair-
child Micrologic ICs (923 JK flip-
flop, 914 dual NOR, 900 driver),
oN2923 and 2N3569 transistors.

B 035 90 30 36 Wb 3 3 W0 6 Wtk W

Jim Sutherland's ECHO-4 computer

is described on page 36 of the

March issue of EE (The Electionic
Engineer), Jim's computer, 7 feet
long, 2 feet deep and 6 feet high,
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The Amateur Computer Soclety 1l1s
open to all who are lnterested
in building and operating a dig-
ital computer that can at least
perform automatic multiplication
and division, or 1s of compara-
ble complexlity. i

For membership in the ACS,and
a gubsceription of at least eight
issues of the Newsletter, send
83 (or a check made out %o me):

Stephen B, Gray -

Amateur Computer Soclety

219 West 81 St

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

took & year to build and will take
10 years to program,

LOGIC TEMPLATE

At the last IEEE Show in New York,
the Semiconductor Division of
Sprague Electric Company (Wor-
cester, Mass.) gave away a logic
template contalining MIL Standard
806 logic symbols. The template
may be avallable from Sprague

even without 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, 260! to 3000!
spools, ", 3/4" and 1" widths,
from Autometics and North American,
and priced at $3 and up, will be

‘sent to you COD by

Pat Killmer
3442 Montalr Avenue
Long Beach, Calif, 90808
if you let him know your needs,

INCIDENTAL INFORMATION

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

HOW FAR ALONG IS YOUR COMPUTER?

Jim Haynes notes that my mention,

'in the first Newsletter, about

some ACS members being halfway or
two-thirds of the way toward com-

pleting thelr computers, 1ls in-

correct, He says, "I believe 1t 1s
in the 1956 or maybe the 1955 WJCC
(Western Joint Computer Conference)
Proceedings that you will find that
all computers which are not com-
pleted are 80% complete." Therefore,
the computers of all ACS members
are officially 80% complete,

CHEAP PUSHBUTTON SWITCH

Most pushbuttons are too expensive
to be bought new, However, Centra-
lab has been licensed by Isostat

of France to produce a new line of
pushbutton switches that are simple
enough to be cheap enough for the
amateur, if bought in quantity.

A DPDT switch costs $2.68 for one,
75¢ in quantities of 100. An 8PDT
switch is about $4,50 for one,
about $1.22 in quantities of 100,

Yrite Centralab, P,0, Box 591,
Milwaukee, Wisc, 53201,

NUTZ TO HERTZ

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

| and haven't written in yet,

NEXT ISSUE will be about moun-
ting olrcuit boards and ICs, and
about interconnections, If you
have any experience with these

please send detalls.
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