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S.2ve VWlebking, who letter was

printed in the previous. 1issue,

been negotiating wlth IC makers
“or thelr rejeot—but—usable ICs:

has

"I have written to six IC manufac-
turers so far and have received
replles frox Phllco and Advanced
Micro Devices. They both seem in-
terested in selling reject ICs to
ug (I would consolidate orders to
avold bothering them with small
orders), but I have no specific
details yet since this 1s not a
standard linc of buslness with
most companies., In general, how-
ever, 1t should be possible to get
the devices for less than the 5¢
per IC I've been paying like Quinn
for mine.

"It is likely that some complex
devices may run a llttle higher;
Advanced licro Devices makes only
MSI TTL and linears, and Philco
makes some 256-bit random—aocess
menorics (RAMs). Philco makes &
limited but growing amount of
serles TTL, including a wide
varietj oL types, and some lSI,
They indicated that the majority
of their present output consglsts
of series 930 DTL and RTL, but the
proportion of TTL could be expected
to rise in the future, So far, 1%
looks like we would be able to buy
only the. scrles we actually wanted.
Advanced icro Devices makes a few
serieg 9300 TTL MSI (9300 shift
reglster, 9301 decoder, 9304 dual
adder, 9509 .dual 4- 1nput multl-
plexer 9310 decade counter, 9312
8- 1nput nultiplexer, 9316 hexa—
decimal counter, and two devices
from the Slgnetics line) and a
slightly larger variety of Falr-
child and National series linears,

and test enough ICs fcr a

I do not yet mnow 17 it will te
possible to buy nixes contalning
digitel ICs onlJ, but I presumne
that something of this voriety
could be worked out.

"All devices are untested, of
course, and I presure gsome percent-
age of them willl be uumarked — 1t
was about 75% Tor the lational ICs
I bought fro:it Mike Quinn, 7 am not
particular y lnterested in't roritis
to do Porulrﬁ and testling lfor.
others, since my previous Exxer:
ence witn thig indicates that it
takes up more time than I hrave, o
do 1t for anrone vut Ziyself, It is
rosslible that I michl be able to
do sorting onlyv (by this I zean
ldentifying the \,..m;ced devices),
gince I have %nis part of the opcr—
atlon cni~ﬁv+omato0 ‘ut I would
prefer to sluply re&e,L the ICs &t
ost and let ocverybe il do thelr

own.sorting and testling,
"aturally, I would .uillish in tiie
Newslelter everything I have learn-

ed ahout sgorting and tosting Iron
my past experience with many thou-
sand ICg. The work requlred %o sort
small
computer gnonld not keep a nexber
busy Tor more than & few nonths »f
average sparc time .(not worlking
continuously!!), and this is not
really too mucih, considering how
nmuch time moet nembers will wind un
puttlng In on o discrete-parts na-
chine, In addition, the ICs for a
small compuver shotld not cost much
more than 3100 in a deal.like this,
and this will reprosent a savings
of well over $1000 even for the
most modest machilnes a little
larger than a FDP-8/L (comprred %o
new IC cost). Further, the result-
ing benefits in the areas of de-
creased slze, power, and deslgn work



from using ICs should be plain
enough,. especlally if compared to
dlscrete parts, which the majority
of members seem to be using. Con-
sider in particular, the advan-
tages of semiconductor,RAMs over
using old core frames, 1f we are
able to get the former.

"Of the four remalning companies
that have not yet answered me -—
Intel, Sprague, Advanced Memory
Systems, and Computer Microtech-
nology — all but Sprague make
large RAls,

"Tn case anyone is worried about
the reliability of ICs obtained in
this manner, I used over 50 such
rejects in a sorting aild I bullt
last year, and I would estimate
that it has been 1n operation 300
hours without any signs of failure.
This, of course, 1s not very long
for determining a ugeful rellabil-
ity figure, but it 1s certalnly a
step in the right direction.

"Philco has mentioned the possi-
bility of selling us "mechanical
rejects," which are devices re-
Jected simply because the sections
of the case are nmlsaligned, or the
lead spacing is a little off, etc.
These have been tested electrically
and would therefore contaln more
than the usual nunber of electri-
cally perfect devices, My past ex-
perience indicates that the yleld
of good devices fron rejects 1is
generally 30-60%, but Advanced
Micro Devices feels thelr should
be somewhat better, since they test
all their devices to military stan-
-dards.

"For the time being, I would like
to hear from all members who think
they might be interested in pur-
chasing any of the types of:ICs
mentioned above. I am not asking
anyone to commit himself, but I
would like to be able to "estimate
the total amount of ICs that we
would eventually want to purchase

Vol II - No, 7 -- August 1970 2

from the various nmanufacturers. I
would expect that nearly everyone
would be interested in RAMs, so
please write soon and give me sone
estimate of how much you want of
what. Remember that the distribution
of types will be somewhat random,
but we wlll most likely-be able to
control the series we are buying.
I will send more information as it
becomes available,"

Steve's new address ig: Stephen A,
Weibking, Apt. 119, 251 V. Dayton-
Yellow Springs Rd., Falrborn, Ohio
45324,

Steve also notes that anyone work-
ing on a delay-line machlne woulcd
do well to conslder the 1024-bit
5-Mc shift registers Intel now

sells for 338,50 (1-24), $31 (25-
99), $24.10 (100-999).
IS THERE Al AUTHOR IN THE HOUSE?

Fred Slas sent the first chapter,
on general design. principles, of a
book he started on amateur computer
construction. But now that ne's
finlished his PhD work, and been
promoted to Assistant Professor, he
feelg any writing he does now should
be in his fleld,
computers. to bioohysics (I think).

If any qualified ACS member would
like to carry on with what Fred has
started, please write to Dr. Fred
R. Sias Jr., School of ledicine,
Dept. of Physiology and Eiophysmcs
University of Misslssippl Medical
Center, 2500 N, State St., Jackson,
Misg. 39216,

Fred 1s looking for an 8-level
paper-tape punch operating at at
least 50 cps, in working condition
and reasonably priced, Cr he will
trade a new-condition 350-cDs
photoelectric per-tape reader

{CDC 110del 350) for the right punch.
He would also like to locate a
repalrable ASR-33 or KSR-33 Tele-
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type coded for elther parity or
non-parity ASCII code,

COMI-UTERS Ol AUCTION

The first computer auction ever
held took place 1n New York last
July 30; 93 lots were disposed of
in 80 minutes by a fast-talking
auctloneer, ‘ T

The first item was a Univac Solld
State &0 system, wlth six Unlservo
tape units, read/punch, and print-
er; 1t went for 3325, FOB KYC, A

Univac I control panel, for display

rurnoseg only, 80 pounds of lamps

and switches, went at $110. Flve

identical LGP-30 computers sold at
%300 to £550 each (FOB lMichigan),
mainly for the accompanying Flexo-
writers, An IBY 1401 CPU, 4K, -went
at 31750; a second one, for $1500,

On= 3¢0/20 went. at 352,500, another

for 29,000,

Two ninicomputers went high: a

Varian 6201 witn ASR-33 and options,

original cost $21,800, went at
$7000; an. Interdata 15-103 with 7
datasets, for $9000. There were no
bidders on an IBM 7072 that was
opened at 32000, nor for a 7094
that was started at $20,000, and
dropped to $15,000; a 7070 went
for 32250. |

The bizgest item was a Univac 1107
with 7 tapedrives, card reader,
punch, printer, and communications

H

subsystem - no bidders. at $100,000

or at $50,000. One of the last
items was & Unlvac Solid State 20,
with 6 tapedrives, printer, punch

and reader, which went at $425; the
S0-column card equipment to go with

1t (3 keypunches, verifier, inter-
preter, collator and sorter) went
for $75; an optical scanning punch
for $75, and an alphabetlc tabula-
tor for another $75.

Before the auction, one publication

had described 1t as a good place
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for a hobtyist to plck up some use-
ful computer items; perhaps he could
"gtart with a processor and add to
1t later." Theres wers eeveral high-
school and college stulents at the
auction, tut after a few half-
hearted bids on 1tems that went too
high after a few rounds, they rave
up and just watched,

More than two-thirds of the $269,000
worth of used computer equipment was
bought tack by the. people who had
consigned it to the Farke-Bernet
gallery for sale, btecause the bld-
ding "failed to reach the upset
price," according to the man who
bought back bot!li 360/20 systens, 2s
well as abecut 60% of his 23 ccn-
gignments, for which he will have

to pay a 13 commission,

HARDWARE
PDP-8/F %o zeplace 8/1 and 8/L

Digital Zgulpment Corp. announced
in July its first under-$5,000
member cf the PDP-8 family, the
8/E., Cost is 54990 for 4K core and
no Teletype. FTully comnpatible :rith
the rest of the PDP-8 serles, the
8/E will eventually replace both
the 8/I and 8/L, which are the cur-

rent models,

Speeds are faster than previous
nodels: I/0 transfers are executed

in one usec (4,25 psec for &/I or
8/L). One reason for the lower cost
1s the use of busing rather than
wlre-wrapped backpanelsg; all ovtions
are pre-wired for later plug-in,

and loglc modules are bus-independent,

A byte-swapping command has been
added to the instruction set; it
operates on the right and left
halves of the accunulator,

Fred Sias says that used 8/8 models
are having trouble finding buyers,
as they are slower and serial, DEC
gets several calls a day from 8/8
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owners wanting to trade for later
models, but DEC doesn't want to
stock up on the 8/8. In contrast,
a used PDP-8 sells for at least
87-8,000, -

Another Look at Wire-Wrap Tools

Gardner-Denver Wire-Wrap tools "for
solderless wrapped connectiong" are
expensive. The electric-powered
tools run about $180 or more, the
alr-cowered ones about $130, and
even the battery-run tool costs
$95, Wrapping bits and sleeves are
extra,

“here are manually operated tools:
the squeeze type, for 22, 24 and
28-gage wire, is now $60, plus bit
and sleeve. The rod types run from
318 to 323, depending on rage, and
terminal-hole diameter and deptn.
Unwrapoing tools cost $75 (squecze
tyve) or, for the rod type, $4-5.

It would be much cheaper to make a
wrapping tool from a short plece
of tubing. light be easier to use
with an offset handle, something
like the o0ld Victrola windup '
handles, or an automoblle crank,

Has anybody had any experience
with honme-made Tire-Wrap tools?

Price War Cutg IC Prices

A price fight between Texas Instru-
ments and liational Semiconductor
has driven the cost of some 7400
TTL gates by National from 63¢ (in
1000 quantities) down to 30¢. Moto-
rola and Falrchild hope to remain
competetive. From the others, no
comment yet.

The 7400 gates have been sold below
cost for several months now; some
projections see gates sold for less
than 20¢ in 1971,

Paste-Up PC Boards

"ITnstant circult boards" can be
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.and l4-lead)

made with the "sub-elements" market-
ed by Circuit-Stik, Inc,, 1518 W,
132 St., Gardena, Calif. 90249, Kad;ﬁ)
of very thin metal, and backed with
an adhesive that '"withstands solder-
ing temperatures," these IC pads
come in two baslc groups: one pre-
drilled to match the ,001" grid of
pre-punched mounting boards; the
other 1s not pre-drilled and 1s no%
"on grid," and is for maximum com-
pactness, . ‘

Patterns avallable are for TO-5 and
T0-18 cans (3 and 4 leads), DIP
strips in varlous lengths (with and
without power and ground connec-
tions), individual DIP pad sets (24
, flat-packs, connec-
torg (15 and 22 pins), SCRs, T0-3
power transistors, distribution
strips, and discrete components,
Also in the catalog are pre- and
un-vunched boards, jumpers, and
conductive and insulative tanes.
These pads are not cheap; a package
of ten sets of l4-lead DIP pads
costs $3, or 307 per IC. The strips

which mount six ICs emch, cost from\w’

22¢ to 30¢ per IC., llinimum order:
ten dollars,

Cheaper GalAs Displays

lonsanto has been marketing seg-
mented and dot-matrix displays.
HAN 1 1s a 7-segment GgAsg reaccut;
AN 2 1s a 5x7 LED matrix (plus a
36th LED for decimal point); and -
MAN 3 is a planar monolithic 7-
segment GaAs dilsplay, cheaper than
MAN 1,

The news is that Hohsanﬁo will sell
the fallouts from AN 1 on the hobty
market, calling 1t something like H4,

IC-Socket Fallouts

Cambion has sone "manufacturer's
seconds" of l4-pin sockets for DIF
ICs,with "re-Wrap terminals, style
703-3897-01-03-16, at 25¢ each for
100 to 489, 20¢ each for 500-999,
If interested, write to vice-
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president lLowell Wilkes (Cambridge
™ermionlc Corp., 445 Concord Ave.,
Cambridge, Mass. 02138), and men-
tion the ACS,
Cambion's usual policy is to "with-
hold the sale of any products which
fa’l to meet our quality standards,"
Lu. they would "eonsider making an
exceptlion in the case of any sock-
ets which might be avallable, soO
loni;: as we can clearly distinpgulsh
such sockets from our first-quallty
sockets." '

DIP IC.Cecnnectors

A new line of low-cost IC connec-
tors by liolex has no insulator,
just terminals that are inserted
individually into a PC board, and
into winich you plug the IC.

The terminals are supplied loose
or in chaln forn,
for inserting into
0.10" holes, Cost
is 34.84 per thou-
sand for 50,000
end up; Tor any-
tlilng less than
tnat, 35.06/M.
Kinimun billing
charge is 325,
At 36,06/}, the cost of terminals
for a 1l4-pin DIP is 8,5¢, about as
cheap as you can get for plug-in
terminals. For information and/or
sannles: Holex Froducts Co., 5224
Katrine Ave,, Downers Crove, Ill,
60515.

Imitation PDP-8/L

The DCC-112, recently introduced by
Dirital Computer Controls (23 Just
Road, Fairfield, l.J. 07006), is
plug, program.and mechanically in-
terchangeable with the FDP-8 fam-
1ly, and looks like an 8/L or 8/I.
Sales are limited to OEM's, and
the only software currently availl-
able is dlagnostics. Bullt wilth TI
7400N TTL ICs, it 1s all on five
13 x 16 PC boards; two for the CFU

AlC|8| NEWSLETTER o

logic and standard-feature loglec,
two for the baslc 4K word core
memory, and one for the memory ex-
tension control., Each additional 4K
words of core adds one board, A
diagnostic program determines
which board is malfunctioning and
should be replaced. The ICs, how-
ever, are soldcred in, not plugged

" in, for eccnounic reasons.

The DCC-112 has. a l,2-pgec cycle
(the 8/I has 1,5 and the 8/L, 1.6
usec). Baslc price is #5900, said
to be lower due to: large volumes
of the few types of PC boards; the
number of connector polints 1is re-
duced; and back-panel wiring 1s
simplified, o

Computer on a Chip

RCA has built a computer for IASA
on a chip 1/7" scuare, according

to the Wall Street Jouraal (June
22). "The tiny chip, which may
accompany astronauts to llars sone-
day, can perform all. the arithmetic
functions of a medium-size, mediun-
speed computer,”

Logic Indicators

Now -that half a dozen loglc probes
are on the market, along come &
couple of in-clilrcuit logic indica-
tors, which clanp onto the DIP and
display the states of all logic
vins; sinultaneously. One or the
other could probably be copled
cheaply for amateur use,

Hewlett-Packard's Logic Clip 105284,
which costs 895 each and welghs only
1.5 ounces, clips over the IC like

a large clothespin., The state of
each cin 1s shown by individual LEDs,
of which there are 18.

Caltron has a different apuroach
that 1s more complex and more ex-
pensive. The Clrcult-Vu 100 has the
same type of spring-loaded clothes-
pin clip, but 1t's connected by
cable to a small box which has lamps
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The Amateur Computer Soclety 1s
open to all who are interested .
in bullding and operating a dig-
1tdl computer that can at least
perform automatic multiplication
and division, or ls of a compar-
able complexity.: _ '

For membershlp in the ACS, and
& gubsceription of at least eight
issues of the Newsletter, send
33 (or a check) to:

Stephen B, Gray

Amateur Computer Society

260 Noroton Ave,

Darien, Conn, 06820
The ewsletter will apoear about]
every two months,

on the front panel. Overlays for
the specific IC types are held in
:lace over the lamps with small
magnets., Price: 229,

LATE WORD FROM YWIEZKING

A postcard from Steve ‘iebking adds:

"Xore good news. Just got a call
from Intel, and the ACS is defi-
nitely in the semnilconductor menory
business. Like the other companles,
they had no specific detalls to
offer, but Intel sald that the
types of devices that they feel
would be most useful to us are the
"ecosmetic!" and "hermetic!" dropouts.
The cosmetic dropouts have been
tested in the package and would
have a high yield. Intel, of course,
1s pretty exclusively in the memory
and shift-register business, and
could be counted on fir a cood sup-
ply of a variety of products, note
thelr recently announced 256-bit
bipolar 120-nsec scratchpad, "

SAL'S.COMPUTER — AlID Al OFFER

Sal Zuccaro says his computer now
hag about 450 neon lights, to be
driven with neon drivers he got at
10¢ each; two 36-bit 4K word stacks
have been bullt; the first language
6
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will be 7090 Fortran IV, for which
he already has an ln-core compiler

_on punched paper tape.

Sal says "I still have a lot of -

PDP-8 information, prints, training
tapes,.etc., on the IC version for
anyone"who wants them., Write 939

Breton Ave,, Simi, Calif, 93065

HIGHLY ACCURATE DIGITAI, CLOCK

The National Bureau of Standards

has been experimenting with provid-
ing an extremely accurate. time
standard via TV sets. The NBS trans-
mits a digital code in the vertical

retrace, or blanking interval, 1in
four clties: Deaver (Ch, 7), Los
Angeles (11), Washington, 2.C. (5),

and Cheyenne, Wyo. (5). NBS uses an
atomic- stanuard clock, wnich 1s ac-
curate to cne part in’a billion, or
within one second in 300 years (my
figures say 30 years).

The digital code signal is on the
20th line, and can be picked off

the video amplifier (or detector or
sync separator) and with various '
digital techniques can be used o
drive an IC clock, One of the hobby
magazines 1s working on an article
on such a clock, for less than =50,

A clock based on the digital code
signal alone would not be as accu-
rate as the origlnal NBS standard,
due to propagation delays. There-
fore, the vlanking interval contains
a second signal, for correcting thils
error; proper use of 1t requlres
knowing, for one thing, the tinme
difference beuween the TV transmit-
ter and the I'BS source.

Further information 1ls contalned in
KBS publication TRG-6592W, a two-
pager called "llew Role for TV:
Atomic Ciock."

Copyright 1270 by Stephen B. Gray

[alc[s] nzsLaTTER



AlC|S

Volume II, Number 8

(Sserial Issue 19)
November 1970

NEWSLETTER

a publication of the
AMATEUR COMPUTER SOCIETY

HARDWARE

Low-Cost ICs Again

Steve Wiebking, who has been nego-
tiating with IC makers for thelr
usable fallouts, writes:

"Intel is.the only firm to gilve us
a firm offer so far. Thelr offer
is to sell us cosmetic rejects at
half price. Taking half of their

way of driving core stacks, which
1s described in "Submicrosecond
Core Memories Using Multirle Coin-
cldence," in the June 1960 issue
of IRE Transactiong of Electronic
Computers, pp 192-198, Using stan-
dard 4-wire planes with the system
described here gilves a 2-psec cycle
for 80-mil cores, and a l-usec
cycle for 50-mil cores. The low-
cogt driver system used with the

1-24 25-99  100-999
.$20.00 $16.25 $12.80
24,00 19,50 15,38
30.00 24,38 19.20
20, 00 16.25 12.80
20.00 14,00 9.00
15,00 10.00 6.00
15.00 10,00 6.00

current price list, this comes to:
1101 - 256x1 RAM, 1.5 JSEC.....e.nn
11011~ same, 1 usec
1103 - 1024x1 dynamic RAM, 600 nsec
3101 - 16x4 RAM, 60 nsec
1402 - 256x4 dynamic shift reg, SMc
1403 - 5123(2 I " " "
1404 - 1024x1 . i " f
"Any of Intel's other devices are

also available on the same half-
price deal. The only thing here
that interests me 1s the 1404 (or
1403), and I'm thinking about
placing an order for some of these
if nothing else turns up by.next
spring. If anybody else is inter-
ested in the registers, I'1ll be
trying to bulld up an order of 100.
(Write Steve at Apt. 119, 251 West
Dayton-Yellow Springs Rd., Falr-
born, Ohio 45324, )

"I wrote a reminder to Advanced
Micro Devices about the middle of
October, and still have no useful
Information from them. Sprague and
Philco have also both said they
are interested, but have not yet
made any kind of offer.

"Core Drivers: As long as. semlcon-
ductor memorles are not turning
out to be as easily obtained as I

-had imagined, perhaps some of the

members would like to congider a
faster, cheaper and lower-powered

80-mil system built by the author
ig described in "A New Core Switch
‘for Magnetic Matrix Stores and
Other Purposes," on pp 176-191 of
the same 1ssue.

"If any members would like a copy

of these articles and cannot obtain
them locally, I can make coples at
5¢ a page. Allow something for post-
age 1f you decide to take me up on
this.:

"Cassette Decks: A solenold-operated
cassette drive is-'available from
V-M Corp., P.0. Box 659, Benton
Harbor, Mich. Model 1602 is read/
write in one direction only, and
costs $40-$25, depending on quan-
tity. The 1622 can read or write

in either direction, and costs
$76-38. Rewind time is 75 sec for
325 ft. The ad, which appeared in
Computerworld (Sept. 16, 18970, p
35), was not explicit, but apparen-
tly this 1s the mechanical portion
only, with a half-track head and no




read/write electrcnics. It was men-
tioned that multi-track heads can
be ordered as an option,

"Have just purchased a model 533
IBM card-reader/punch from a local
surplus dealer for $200.. Main rea-
son it's so cheap (I guess) 1s
that thls 1s the reader for the
IBM 650 and isn't any good with
anything else. If anybody wants
the IBM 650, the dealer still has
the rest of it. I didn't ask what
the price was, gince it 1s about
3x7x12 ft., and 1t would not blend
in too well with the furniture. I
hope to rebuild the reader into a
somewhat gmaller cabinet, so this
willl divert me from my other pro-
jects for some time.:"

Earlier, Steve wrote: "I figure I
can get my core stacks operating
at around a 2-usec cycle time for
.06-.1¢/bit ($360-3600 for 6x10°
bits)."

Low-Cost TTL, DTL, and Surplug

Norman Sanders sent word about low-
priced TTL, and shift-register and
ferrite-core surplus.

The TTL (and DTL) 1is sold by Gerber
Electronics, 852 Providence High-
way, U,S. Rte. 1, Dedham, Mass,
02026, Thelr price sheet shows 7400
TTL and 930 DTL ICs; the 7402 quad
2-input NOR at 60¢ each, 7472
master-gslave J-K flip-flop at $1.1l1
each; 949 quad gate at 70¢, 9093
dual clocked J-K FF at $1.30, ete,
Minimum order, 25 assorted circuits.

Norman says: "These are the lowest
prices I've seen for new material,
What I've gotten was Sylvania, and
all have worked well on insertion,

"The surplus is from my intruder
alarm, a plece of new equlpment
developed in the course of my work.,
This is for manufacture and sale
by the security people. I over-
bought for my englneering work.
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The shlft reglsters are the Natlion-
al MMS01l6 512 or 500-bit dynamic
shift reglsters. In general, beware
of dynamic registers, because they
require odd voltages, excesslve
clock drive, and won't run slowly

enough, These are the best I've

found so far. I purchased in quan-
tity because the single-unit facto-
ry price of $15 was too much. I'll
sell my surplus at $10 each, the
25-up factory price. The factory
driver is far too expensive, so I
suggest dlscrete components for that,

"The ferrite cores are General
Ceramics CF123 in 0O-5 materilal.
They are suitable for 100-watt di-
rect from the line to low-voltage
loads with ultrasonic switching.
The factory price is $5.70, and
I'1ll let my surplus go at 35.00.
In the alarm, one is used to gene-
rate -12V, -21V, and -30V from the
+5V supply. Thus only the 45V sup-
ply needs to be taken from the
meins and regulated, since the con-
version introduces very little re-
gulation at its outputs. The total
load is one watt. A core with the
semlconductors, capaclitors, resis-
tors, wire, and schematic and in-
structicns for a one-watt supply
with input from a 5 to 12V source
and outputs up to three, each from
5 to 30 volts, can be had for 310
while the supply lasts.

"A preliminary check shows that 1t
takes me about an hour to wire in
each IC of the DIF type. I'm won-
dering what the experience of
others is."

Write: Norman B. Saunders, 15 Ellis
Road, Weston, Mass. 02193,

No Catalog From Mike Quinn

Steve Wiebking mentioned (on paze 1
of the May and August 1970 issues)
that he'd bought many unsorted ICs
from Mike Quinn Electronics. At
that time, Quinn intended to put
out a catalog. He has since decided
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not to, says the stock changes too
fast, even for another ad in Elec-
tronics World (his last was back
in November 1969).

Mike no longer sells unsorted DIFs,
but he does have unsorted flat-
packs at $13 to $19 per 100, depen-
ding on whether they're RTL or TTL.
His DIPs are tested; a 7490 costs
$2.95, with 10% off for 1C (the 10
can be nixed) Mike supplies Poly-
pak with 70% of their material,

and also sells To a kit outfit in
Indiana called Environmental Pro-
ducts. He also has core memoriles,
mainly from IBEM 1400 and Ramac,
also some Ampex and GE types.

If you're in the area, you may
want to drop 1n on Mike Quinn

Electronics, 727 Langley St.,

Oakland Alrport Calif., 94614,
(415) 569-1539.

One ACS member doesn't recommend
Quinn. He sent a money order after
seeing the magazine ad, never got
a reply, and when he applied for a
refund from the post office, found
Quinn had cashed his money order
two weeks after 1t had been sent,.

LSI For a Calculator

Electronic Arrays (501 Ellis St.
Mountain View, Calif, 94040, (415)
964-4321) has developed the ’EAS100
a set of six MOS LSI circults for
a 16-digit calculator with 8-digit
display capability. The six cir-
culte are 24-pin DIP types, and
provide the complete electronic
portion of the calculator, except
for the display. '

b

The set includes & control array
which uses a 1920-bit ROM to gene-
rate the basic control sequences
that operate the calculator. The
other five arrays are for: input,
control loglc, register, arith-
metic, and output.

In addition to the normal arith-
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metlc operations, the loglc per-
mits chained operations, negative
slgn and overflow 1indication, and
electronic interlock. Price for
1-10, $158.46 a set; for 11-49,
$144.06. Applications material ig
avalilable,

IC Dropout

The first victim of the TTL price
war 1s 8ylvania, which will end
1ts IC operation in Woburn, Mass.,
by the end of 1970, thus ending
the SUHL 1line by the originator.

Immediately after Sylvania's an-
nouncement, other IC makers ran ads
for their SUHL lines; Philco-Ford,
Motorola, TI, Transitron, Raytheon;
all are hoplng for a plece of Syl-
vania's $8-$10-million market in
this ultra-high-~level logic family.

In late September, Fairchild cut
the prices of its 9300 .line up to
54%. Advanced licro-Devices has

cut its 9300 prices to the point
where gate functions in arrays are
down to 8¢, in quantity; these com-
pete with discrete TTL gates that
are priced at 18¢ in quantity.

Alterable Read-Cnly Core Memories

At least two companies have U-core
ROMg that can easily be altered.

To change a word in the Mempac mem-
ory from Datapac Inc. (Santa Ana,
Calif.), clip a drive line at its
terminals, and weave & new drive
line through or around the cores ac-
cording to the new bit configura-
tion. Datapac provides a "simple
little wlre dispensger.'

Varian Data Machines uses a diffe-
rent approach for their VROM (var-
iable ROM), a 20Kb memory that
costs about %500. The braid is in
a package that plugs onto the ROM
board, and is quickly changed for
another braid. Small changes can
be made (at another part of the
VROM) by removing or inserting
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I-bars into the plastic holders
around which the sense winding 1s
wrapped. The entire configuration
could be altered by changing the
I-bars, but 1t's faster and easler
to snap in a new braid board.

Arithmetic Logic Unit

Fairchild has an MSI 4-bit arith-
metlic loglc unit, the 9340, which
can perform in parallel the add

or subtract operatlons, or any of
six loglic functlons on two four-
bit binary words. The high-speed
JIC TTL ALU incorporates full carry-
lookahead internally, and provides
elther a ripply carry output or
carry looxahead outputs, Further
information is provided 1in a data
sheet and in a 16-page brochure on
application notes, which covers,
among others, interconnections for
8-bit, 12-bit, 16-bit and 28-bilt
ALUs; single-address and three-
address arithmetic. registers; 4x4
multiplication; and detection of

overflow, all one's, and all zero's,
Frice for l- 24, $20,90; for 25-99,
315,70 sach,

Full Multiplier on a Chip

"Farallel multiplier gets boost
from IC iterative logic," in the
Oct, 12 Electronics (pp 89-93),
discusses what is claimed to be the
only TTL IC full multiplier on the
market, the Fairchild 9344,

The H-P "Logic Clip" Again

Hewlett-Packard's $95 Logic Clip,
descrited on page 5 of the Augus?t
1970 issue, turns out.to have quite
a blt of circultry in 1ts two cus-
tomized ICs. The clip can be clamp-
ed to an IC any way you like, in-
cluding upside down and off to one
slde. The clip contains 16 Decision
Gate Networks of proprietary design,
which determine if the input at
each pin is Vec, ground, or loglc.
signal (high or low), and automati-
cally connect the cllp s Vee and
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ground connections to the proper
pins, according to a March 1 ar-
ticle in EDN (pp 74-75).

Clock and Control with TTL

This 1s the title of an article 1n
Electronic Design (May 10, 1970,
pp 82-88) on a digital clock, by
Dennison of National Semiconductor.

For as 1little as $180, a clock that
will display time in the form 11:
45:56 with six Nixle tubes can be
built with 14 TTL ICs of the SN74CC
type, plus 7 translistors, 16 diodes
and a transformer, The clock uses
line frequency as the input tine
base, which 1s accurate enough for
nost applicationg, If very. precise
timing signalgs are required, a
crystal-controlled oscillator may
be substituted. For actuating an
external device at a specific time,
a conparator clrcult 1s desgcribed.

870 Data iloden

"Design pruning trims costs of data
moden" (Electronics, July 20, 1877,

pp 99-101) by Stifle and Johnson

of the University of Illin~is, glves
the full schematics.for a IZOO—bps

transmit-recelve modem with a total
parts cost of less then 370, about

200 of the cost of conmﬁrcial nodems,

The modem can te built on two 3x4j-
inch PC boards, and consists of six
ICs in the 8N7400N series, three op
amps, seven 2N2369 transistors,
eight 1N995 diodes and six 1N4154
diodes.

The low cost was achicved by uslng
digital technlques rather than ana-
log, eliminating all "unnecessary"
circults such as data-set-ready and
clear-to-send, dlrect interfacing
with TTL to eliminate voltage-level
shifting circuits, and use of only
one oscilllator,

Digital Tape Sensor

"Digital-tape sensor requires no
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adjustments," in Zlectronic Design posed product a 'hypothetical' auto-
(May 10, 1970, pp 112-114), descri- matic computer only because its per-
" bes a simple five-transistor detec- formance will not match ordinary

tor for beglnning-of-tape and end~- commerclal demands; but for educa-
of-tape, uslng 1N2175 photodilodes tional purposes, HAC is 1deal -- and
In a differential amplifier cir- 1ts paper design can be converted
cult. The design operates "without into real hardware. We know 1t can
adjustment, over wide ranges of: be-made real because our advisors
1llumination, detector sensltivity, and authors at the U.S. National
wrinkled tape, dull reflective . Bureau of Standards who concelved
tabs, power-supply output, and HAC for this study have produced
temperature. " the hardware and have made it work.

_ You who study this design can also
PUBLICATIONS build HAC."

Don't forget that if you don't have HAC hasg 64 ten-bit words of mag-
one of the referenced magazines in netic-drum memory, elght instruc-
your company library or handily tions, and a serial adder. The
available elsewhere, you can get - drawlng of the operator's control
tearsheets from nearly all of them 'panel shows 42 lamps, 16 push-
by writing %o their Readers Service buttons, a 3-position switch, and
Department, at the address given in HALT and RUN buttons,
the June 1967 issue of the ACS _
Newsletter. All of those listed are The loglc diagrams are very much
still being published, except for like those in NBS Technical Notes
Electro-Technology, which died this 68 and 168, as desaribed in the
last March, and Industrial Elec- Dec. 1966 ACS Newsletter,

. tronics, dead as of January 1969,

There are various block and logic
New DEC Book diagrams, including a complete

loglc diagram of the arithmetic
Digital Equipment Corp. has recent- cilrcultry. There are no specs for
ly published their second program- any hardware; it would take & good
ming handbook in the PDP-8 series, man to build HAC from these lessons,

"Programming Languages," as a com-  particularly the memory-unit part,
panion to "Introduction to Program- Input/output is theoretically by
ming," which appeared previously. keyboard and printer; in the lesson,

the I/0 buffer pushbuttons and lamps
The new volume covers FOCAL, BASIC, on the console are used to enter and
4K and 8K assemblers, FORTRAN, the read out information,
floating~-point package, and math
routines. The first copy 1s free; Another lesson in both courses, on
additional coples are 52. "Digital Computer Components,".
seems to have also been written by

Hypothetical Automatic Computer NBS men. After a description of
varlous components, there are 18
CREI (Capitol Radio Engineering pages on operating the HAC, Thils
Institute) offers home-study "Major lesson notes that HAC was never
Elective" courses in Computers built, but that "a much larger com-

(#253) and Automatic Control. Engin- puter has been simulated to operate
eering (#265); both contain a les- as HAC." A program to add five num-
son on the "Design of Hypothetical Dbers (and check for overflow) is
Automatic Computer (HAC)." As the shown; 1t takes 50 instructions.
forward phrases it: "In this as-

slgnment, we have called our pro- Incidentally, neither course is
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The Amateur Computer Society 1is
open to all who are interested
in building and operating a dig-
ital computer that can at least |
| perform automatic multiplication
and division, or is of a compar-
able complexity.

For membership in the ACS, &
a subscription of at least eight
issuesg of the Newsletter, send
33 (or a check) to:

Stephen B, Gray

Amateur Computer Soclety

280 Noroton Avenue

Darien, Conn. 06820
The Newsletter wlll appear &about
every two months,

available separately; the prerequi-
site for either 1s one of four
"programs," in electronics, or
electronics and mathematics.

M08 IC Course

A six-part course in MOS integrated
circults appeared in The Electronic
Engineer between February and Octo-
ber of 1970,

Part 1 (Feb., pp 55-64): history
and background. Part 2 (Mar., 55-
73): MOS circuits (p-MOS, MNOS,
and 38i gates), Part 3 (Apr. 61-73):
application of MOS circuits (inter-
facing MOS and bipolar logic; MOS
arrays in a data terminal; MOS3
shift registers in arithmetic ope-
rations). Part 4 (May 51-57): com-
plementary MOS logic and applica-
tions., Part 5 (June 63-8l): random-
access memories, static and dynam-
lc, performance and cost tradeoffs,
Part 6B (July 63-69): MOS RAMs,
rerformance and. convenlence trade-
offg, Part 5C (Aug. 53-56): MOS
associative memories. Fart 5D
(Sept. 49-54): memory costs. Part
6 (Oct, 41-46): testing MOS. The
Nov. issue (pp 83-86) contains an
examination, "What's your MOS IQ?"
Fi11l 1t out, send it in with $1;

1f you pass, a certificate is sent,

Counter Survey

"A Survey of Counter Design Tech-
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niques," by Langdon of IBM Endi-
cott, appears in the October Com-
puter Design (pp 85-93). The arti-
cle covers a number of binary and
non-binary trigger counters, shift-
ing counters, and three other coun-
ters, and includes block dlagrams
for 27 counters.

IC Digital Logic Familles

A three-part article comparing the
major IC logic familles opened in
the IEEE Spectrum with part one in
the Oct. 1970 1ssue (pp 46-58), on
"requirements and features of a
loglc family: RTL, DTL, and HTL
devices." oy Garrett of Motorola
Semiconductor. The advantages and
disadvantages of the three families
are discussed, along with input,
transfer and output characteristics,
plus a few basic gate designs.

Part II is on TTL devices (Nov.
1970, pp 63-72); Part III is on
ECL and MOS devices.

Low-Cost Digital Record & Flayback

"Low-cost stereo recorders can

adapt to digital data" (Electronics,
July 6, 1970, pp 90-93), by Newton
and Buczek of Fort Monmouth, in-
cludes block dlagrams of the record
and playback circuits. Combining
data and clock on a single track
beats the problems of intertrack
phase-shift and head-gap spaclng
that audlo machines have,

A tape speed of 15/16 1ps was used
for maximum recording time; the
higher speeds of 1-7/8, 3-3/4 and
7% 1ps were used for data compres-
sion when playing back data,

The military version cost $650 for
the electronics, using TTL and an
a-c power supply. A $750 Uher re-
corder was used; a less expensive
one with fewer speeds would cut
the cost quite a bit,

Copyright 1970.by Stephen B. Gray
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‘COMFUTER

HARDWARE

Latest on Reject ICs

Steve Wiebking writes: "The possi-
bility of getting reject ICs direct
from the -manufacturers seems to be
dying a qulet death., I Jlust read
that Philco has gone out of the IC
business, Jolnlng Sylvaria,

"At any rate, the Gerber ad below
makes 1t unlikely that anyone would
be interested in rejects, unless we
could get some MSI dirt cheap (very
unlikely).

"In Electronic News, Feb., &, Gerber
Electronics advertised these unit
prices for TTL: 7400 - 22¢ ... 7472
- 48¢ ... 7491 - $1.38 ..., 9300 -
§2.73, 9306 - $5.95 ... 9328 -
%4,62, Linears: 709 - 53¢. And a
number of other types.

[In‘a previous Gerber price list,
quoted on page 2 of the Nov. 1970
Newsletter, the 7472 was $1,11.]

"On that Gerber price list you
quoted from, there is an interest-
Ing item you missed. The 2N2222's
at $31 per hundred should make
pretty good core drivers, if you
can believe the specs in the Moto-
rola data book,

"If I had suspected that tested
rrices would ever be asg low as
this, I would never have bought the
15,000 ICs from Mike Quinn. I guess
the best advice would be: den't buy
any ICs until you absolutely need
them, "

Buying an 014 Computer

Bill Pfelffer writes: "Up until
about a month ago I was bullding
my version of a PDP-8/3 and having

trouble shifting informaticn be-
tween regigters. The memory plan
hadn't been nailed down but I had
accumulated a lot of options to
choose between, MNaturally, each
had disadventages in terms of ad-
ditional effort needed, and risks
in regard to potential performance,

"For instance, I have 2000 26-bit
words of twistor (from Bell system
military gear), 2 X 8-bit 1000
words of core with electronics and
power, five 10,000-~usec delay lines
with electronics and power, several
other coreg, some thin-film whisker
planes (NCRj; tape, several hundred
bits of MOS, etc. I also have parts
of several computesrs. One of these
might be the major portion of an IC
breadboard job, including core mem-
ory, all on four large boards. An-
other may be the major part of a-
small alrcraft conputer using core
logic; it has jpower, memory, etc,
No prints, though, and I gave up
trying to figure it out.

"About a month ago I bought an RPC-
4000 at a graveyard-type disposal
sale. A company that had been in
the business of reconditioning LGP-
30's, G~15's and RPC-4000'g had de-
cided to guit that end of the busi-
ness, and hence sold out. I got
most of the RPC remains. Now I have
to make it operate and then learn
how to run it.

"As the result, I would be happy to
dispoge of my collections of compu-
Ters, dlscrete-component cards in-
cluding core drivers, etc., inte-
grated circults 1ldentifled and un-
ldentified, MSI, LSI, RTL, DTL,
TTL, switches, power supplies, a
display for an LGP-21, and a lot

of other stuff that gets forgectien
and rediscovered from time to time.
For someone who can come and get it,



I could part with &n RPC-1000 main-
frame for, say, 325. (This computer
18 s8till on maintenance contract
with Control Data.) No memory for
this cne,

[Eill Preirfer is &t 9§32 Via Del
Monte, Palou‘Verdes Eetates, Cali-

fornia 9027 z. ]

"The FPC is &
chine. I.have
In;- the heads
adjusting the
about free programg [from Ll
goclety, etc. It seeuns Llke 1%

would be difficult te program with-
out the regular asscmbler, which I

fageinatling ma-
learned aboul &ujuat—
on 1to wopmetlic <Tumv

electrlc ty)'WPjth A
;nerﬂ'

very

have, and the compiler tzpes, which
I expect to get., The i ructlone
have all sorts of masking. ¢hift-
ing, indexing vaﬂiau_,a, cepeat . and
trongfer modes, plusg nging hexf-
decimal 4-bit ?y’nn or O-bLe oyl
‘bolg, My work is pru! ll; ool out for
me, Vhabt I learned about tne PDLP-8
doesn't seem to nelp much., T was
ge.uin“ te like octal., How I lave
to get uﬁwd to the ldea that DFFOB-
FEADTROBES0% 1g edulvalcet 5o

27 12702 “”7?2

2€ 1270C 12700, 4

In & later letsoer, E1ll encloses &
tarle of data on "Buall Computers
Produced Before 1884," listing the
word-length, number of instiuctlons,
mode, mernory tyre and size, number
of tubes or tranaistorg, I/0, power
and welght, for 13 computers: CDC
G-18, 1004, LGP-30, LOP- 21 REFC-
4000; Librascore L~20L0; ! 1CR 310;
Packerd-Bell PJO, Reconp lII, DS
910 and 920; TRW 230 sand BW 300,
Thez leotter sayg:

"Enclosed are the results of en

analysie of eompuhupg made before
1564, The sources ware Department
of Commerce publicaitions degerib-
ing about 300 computers. The cri-
terla for gselection was & vonpld-
sration for the practicallty for

amatcur ngage, The main factors
were welght, power, mug.er of acs
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tive circuilt elementa, input/output
device, memory and ddtn Soms omig-
slons were made on the basgls that
my'informuticn-)\pwantvﬂ that per-
haps only one machine had. been
manufactured, ”hiu miy be of inte-
rest to some of the rellows who,
like me,'mdy be LLLuLinb that the .
puirchage of an old computer may be
the shorteat route to getting a
machlne working that has some usable
cepabilities, Quite¢ a few of these
old machinee wre Lurnlng up on gur-
plus saley., Mosl of these are too
big to be ugelfuvl to ateuras,

LI

"The machine that is of particular

Iinterest 1s ihie LGF-30, Look at the
number of active c¢lrcouit elements,
only 113 vacdum tubes., The clock

rate 1s 120 KHz, The word length
will hendle 9 decimal dlgits. Man-
uals are available from Control
Data, Algo, tnarc is quite a 1li-
brary of programs availshle to -
those who belong to the Users Soci-

ety. The weak point of the machine
is the drum or Lhe senpitivity to
pillot errer, I understeand that if
you run the machine long encugh to
warm up the drumw and then shut it

down, you cun't restart it until
everthln‘ cools back down to am-

bient room te euperature. Otherwlse,
the heads will scrape the magnetic
coating off the drum, There were

40 or 50 of these machines offered
at- $25 each without theilr drums. A
few drums could be had for $200
each, The main input/output device
is a Flexowriter, but there 1s &dlso
& speparate punch and a fagter opti-
cal paper tape reader. The reader
handles characters at about 250
per second.

"The G-~15 is st1ll HvaiLable or
at leagt was before Chri etmas and
le In the same price range. It is

a bilt too heavy (1000 1b.) and the
power requirements (110V, 50A) pre-
sent some problems, I7 my informa-
tlon 1s correct, the unit contains
the tape uQUme'“u and uses & type-

writer ingstead of a Flexowriter.
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There are a lot of programs for the
G-15 from the same Users' Soclety
that 1s available to LGP users.
"The LGP-21 will catch one's atten-
tion too. It 1s a golid-state ver-
sion of the LGP-30, It has the same
instruction format, but is not as
good as the LGP- 30’ from the stand-
point of speed. The clock frequency
1s 80 KHz instead of 120 KHz, The
book "Computer Structures" by Bell
and Newell puts the LGP-Z2Ll perfor-
mance below the LGP-30 by a factor
of 3., The RPC-4000 design is appar-
ently the result of an effort to

recoup. It has twice as much memory,

twice as many basic instructions
with milcro-variationsg that extend

the capability considerably further.

A next-instructlon address 1s used
in the instruction word, the clock
rate 1s brought back up to 125 KHz,
and options include a high-speed
paper tape reader controlled by the
conputer to supplement the memory
wilth external routines. The reader
handles a 1200-foot reel of paper
tape backwards and forwards at 500
characters per second in an on-line
mode.

"The machine that really catches
my eye 1s the CDC 160CA, The chances

are that we will never see 1t avail-

able at the right price for a non-
commercial application, Another

factor 1s the 1700 transistors. I

look at this number as an indication

of the problem I would have in keep
ing 1t running or even getting it
going. You can see from my select-

icn 1list that this 1s where I topped

out. The SDS computers, I suspect
are in the same category.

Diode Matrices for Sale

John Green writes that he has some
new diode-matrix circuit boards,
MIL spec, for sale: seven 4x25 ar-
rays, $2.75 each postpaid; nine
10x24 arrays, $5 each ppd. They
measure 5,6" x 6". Details on re-
quest. Write John K. Green, Box
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1038, Boulder, Colorado 80302,

Minuteman I Combuter Club?

A member asks 1f anybody knows of
a club formed by those who have
bought surplus Minuteman I compu-~
ters. He adds:

"Just bought an old Univac Synchro-
Tape typewriter (for $25), which I
understand, besldes autoletter
typewriting, was used in the early
days to feed computer programs to
the computer for medical purposes
as well as for alrport control pur-
poses. Does anybody have any ref-
erences and/or application data
for this? It punches a 7-level tape
while typing. I'd like to know if
possible and how to convert this
type of:equlpment for general-
purpose data-processing purposes,
ag well as info on conversion to
receive teletype from & shortwave
recelilver, & line, etc., and to
poselbly use this paper-tape equlip-

‘ment for feeding standard computer-

timeghared equipment via telephone
linesg."

If you have any of the answers,
please write Johan Svanholm, 6019
Baltimore Blvd,, Riverdale, Mary-
land 20840,

A Simple Computer Kit

Many of the electronics hobby maga-
zines have recently been running an
ad for the Naticnal Radio Institute
on a new course in computer elec-
tronics. Part of the course includes
building a simple desk-top computer,
which measures 19" x 7" x 14", and
weighs 22 pounds

The Model 832 NRI Digital Computer
contains 52 TTL ICs, 7400 type. The
specs include: 17 storage locations
for 8-bit words, expandable to 32
words; over 15 basic instructions;
I/0 is switches and lights. A close
look at the photo in the ad shows
that the memory is made up of slide
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switches.

The NRI course, in Computer Elec-
tronics, with 58 lessons, costs

. $578 cash. The advanced course,
"For men with electronics exper-
ience -- first 19 lessons omitted,"
costs $503 cash. ‘Monthly-payment
plang are available,

The 832 was designed by Louls E.
Frenzel, NRI Agsistant Director of
Education, and Project Leader for
the Computer Electronica course;
he 1s also an ACS member. When
asked for detalls on the circultry
of the 832, Lou sald he plans to
write an article on it for one of
the electronics magazines, The 832
kit 1s not avallable apart from
the course yet, but plans are
underway to sell 1t separately,
either in kit or wired form.

DEC Unified Busg.

"Unified bug maximlzes minicomputer
flexibility" (Electronics, Dec. 21,
1270, pp 47-52), by Chertkow and
Cady of DEC, describes the inter-
connection system used in two com-
puters, The PDP-11 Unibus has 56
linesg; the PDP-8/E Omnibus has 96
signal lines connected to each
module slot.

The article notes that solid-state
memorles "are not now available on
DEC computers, but will probably
be announced in the not too dis-
tant future."

How Cheap Can a Mini Get?

Coming this Fall 1s a $1700 compu=
ter (in quantities of 200), a Com-
puter Automation 8-bit model 208,
with 4K of core, but no power sup-
ply, console or chassls. The same
company willl offer the 16-bit 216
on the same kind of stripped deal,
. for $2400. A chassis-mounted 216
‘7111 cost $5600 for one.... And
shat kind of modular processor
doeg DEC have up its sleeve??
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Passive DIPg

Now that so many integrated circults
are DIP types, a number of companles
have adopted the DIL package for
other components --. registor net-
works, relays, capacltors, etc.

Becknman's Hellpot Division has
standard resistor networks in DIP
form, such as digital pull-up net-
works ($1.45, 1-99), analog scaling
networks ($2.75, 1-99), and digital
line-terminator arrays ($1.25, 1l-
99).. Others making DIP resistor net-
works are Sprague, Mepco, XTS, IRC,
Dale, and Centralab,

Daven has a "Dipswitch," with up to
slx contact arms, for a maximum
6pst or sp6t%. The unit has a plggy-
back optlon, allowing any l4-pin
DIP to be plugged into 1its back;
contacts of the mounting DIP are
commoned to the Dipswitch termlnals.
A special coupling and rear-shaft
extensgion permit tandem operation
of another Dipswitch. Cost is $2
to. $3 in 100-up quantities.

Corning Glass plans to put combi-
nations of as many as 20 components
into 16-pin "Cordips."

8K Bits for $240 or $80

A planar array of thick-film ele-
ments, called the Flux Ring memory,
1s belng marketed by Signal Galax-
les, Inc., 6955 Hayvenhurst Ave.,
Van Nuys, Calilfornia 91406,

The manufacturer says the Flux Ring
memory ls about twice as fast as
plated-wire types, requires less
complex electronics and about half
the drive current. They call it
the Flux Ring because "the magnetic
flux from the fllm elements 1s pro-
vided with a low-reluctance path in
the form of a ring surrounding the
element."

Two adjacent memory elements per .
blt provide a 100% redundancy. If

lAIC,Sl' NEWSLETTER



power fails, the elements remaln
locked in thelr magnetlzed states
due to a proprietary technique
called "magnetic clogure"; thus
the menory 1is non-velatile,

The. 8Kb array costs $240, or $80
each in lots of 100, A 64Xb. steck
costg 31415, or $39%.20 in 100's,
The exorbltantly high prices ol
the single 'evaluation saaples”
scewm Intended bo keep out all but
OEM's, which 1s all that 1lnterests
Signal Galexles, Inc,

b

InfCircuit IC Tester

The Aug. 1970 Newsletter described
the Hewlett-Packard Logic Clip for
395 (p 5), which clips over an IC
like a large clothegpin and lndi-
cates the state of =ach pin on in-
dividual LEDg.

A less conmpact, but siullar and
cheaper tester, the Digl-Vicwer, 1ls
described in the March 1971 issue
of Popular Flectrouics (pp 41-46).
This is based on the IC tesnt clip
nade by AP Inc., from which 16
wires run to a box containing. lo
lanps driven by Darlington-palr
amplifiers. A transparent overlay
of the particular circuit arrange-
ment 1s slisped between the two
rows of lamps to show the IC logle.

A complete kit of parts (including
a "sagic set of the most-used clr—
cult slides) 1sg available at $19.85
plus postage and 1lngurance for 4
1b., from Southwest Technical Fro-
ducts, Box 16297, San &ntonio, Tex-
ag 78216. The IC test clip 1is
availaple at #$5,095,

Low-Cost Logic & Minicomputers

"The Effect of Low Cost Logle on
Minicomputer Orranization,! by
House and IHenzel of fHonerywell (Com-
puter Deslgn, Jan. 1571, pp 97-101)
has several facts of interest,

While the cost of minlconputer mem-

__[alefs]  newsnmrren

ory decressed Ly a factor of 6 be-
tween 1965 and 1971 (from 3¢ a bit
to 0.5¢ a Liv), toe cost of logle
dropped by & fuctor of 27 (from
$2.70 for & discrete-component DTL -
gate, to 10¢ for a DIF TTL IC gate).

The factory cost Tactors for the
DEC PDP-8/k cic 15% for logic, 47%
for memory, 15% ror power supply,

and 23% for miscellaneous., The

POP-8/FE 1 conasbrugted of M3I and

381 TTL DIF pachapges mounted on
double-gided hoards.

The factory cost factors. for the
Honeywell 0H-112 are 24% for logile,
44% for memory, 10% for power sup-
ply, and 22% tor mlscellaneous. The
H-112 1s made ot SSI DIL logle of
The 930 serics, mounted on clrcult
boards 2-3/4% square. The memory

is & L.B-psec, 4-wire, 3D design,

Magnetlc Divey

Herbach and Hedeman, Ine, (401 Eaat
Erie ive., FPhila., Pa. 19134) lists
two mepgnetle drums in thelr Winter
1971 catalog. One 1s a Ferranti-
Packard 971-44, 10-inch diameter,
12f inches high, 38 data tracks, 2
timing tracks, 180 pounds, $195.
Vertically mounted in aluminum
housing, protected by dust cover,

The Ferranti $71-12A 1s also a 10-
inch drum, but is 31 inches high,
hag 480 tracks (384 data, 3 timing,
58 gpareg and spacers), over 3 mil-
lion bits (65K words, 48 bits plus
6 parity bits), 500 1lb., $395.

H&R also hse an IBM core stack for
$24.50 (five planes, each with 14
rows of 16 cores) and a4 no-name
stack for $89.50 (7 planes, l5-usec
cycle). ‘

This 1s an expensive company, even
nore now than previously, many more
high-priced items than a few years
ago. (They also have a computer
tape transport, without read/write
heads or elccironics or vacuum
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The Amateur Cumpubew Joc bi ia
open to all who are .1nteuuauu&‘
in building and operating a dig-
ital computer that can at least
perform automatlc multiplication
and division, or ls of a coumpar-
able complexity.

For membership in the ACS, &
a aubscription of &t leawst wlghi
lsgues of the Newsletber  acud
$3 (or a check) to

Stephen B, Gray

Amateur Computer Souloly

260 Noroton Avenug

Darien, Conn. 06520
The Uewsletter will uppeaa ol
~every two months,

pump, for $99.50.)
More Pagte-Up ¥YC Boards

The aug, 1970 Hewgletio- v sacd Bad
(p 4) the Cilrcult-Stik system of

thin-metal IC pads with wdnesuyive
backing, for pasting up a 2?0

on laminate or pers

Do
LT
(:"I':f}'.l' ¥ Rearesd Svs ;
Cu.] if. L‘i( D) hus
simller produch,
Stﬁndard patlecnd
for DIP mounting, with 8, 10, L4
16, 24 or 36 lesads; for T0 caus
with 3 to 16 leads; for rleb puekd
with 10 to &6 leadsg; connector
strips, etc. Algn in the catalog
are terminal plng, zap guns Lo

Blshop Graphilce
N. Hollywoodw
come up wlth &
Circuit Zaps.

o
DA

s

staking, Jumper cozde,-aud Lawinate
board, These pads &ren't cheup
elther; a package of 12 sete ol ld-

lead DIP pads costs g/tbd oy By
each, twice the cosl of the Clicul -
gtik equivalent.

Component Insulators

Robigon Electronics (2Llo4 Vest Howse-
crang Ave.,, Gardena, Callf. 5S0u49)

makes tiny insulators for mounting
axlal-lead componente, for Increug.
ing packaging denglity cf DO-7 dl-
hdes and i-watt reslstors. These
Jerti-Mounts resemble the gluirisbs
found in some barracks, wiliy uie

| v

Vol. IT -~ No, 9

1 up vertically.
. wver the top of
l.a the other slde.,
"ALU, for 1, 2, 3 or 4
sust 6 to 7¢ in 100's
in 1000

component g

One lead go
che mount
The Verti.l
componsnt g,

and 3% to Lo

No--8oldey 10 Bresdboard

Ihe Mmiversal wmatrix” that is the

busly Ter thie wlite bresadboards
(beb, 1970 Bevsletbor, p 4) is ex-
ponglvo: dut sach, KL Ingtruments
(A1 Firuy i, Derpy, Conn, 06418)
ey Dow vome Ul wlith a hmall‘er and
shedpelr wadr i, the 5K-10 "univer-

aal cowpenens #L socket," for $18,

It sopglste vi o 6,8" x 2,2" plas-
tie bosvd with 54 rows, each with
bwo gebs ol flve electrically-con- .
necbed terminaly, so that DIPS when
plugged 1 have a fanout of four at

(L]
rmth pla, Two rows of contacts along
bath the Tong sldes provide power

and ground comnectionsg. As many as
sight 14-pin DIPs can be nounted at
ene tlaez, «loug wlth any components
with lewds L0LD Lo 032" thieck. In-
bervonncelbions are made with any
solld #2 to fL6-gage wire,

S R W ST P U P A TP S

Hook on Uomputber Organizaﬁion

Prof, Ivan Wlores'! latest book

"Computer Organizafion (PrenticeQ
Hall, 19649, 371 pages, $12.95) is

an excellent deseription of compu-
ter gystoms "in Lerms of functlonal
block organization and relates that
vigenizatlon to software components
in thelr operating systemg. Cover-
azs of tlie IBM 860 1s most exten-

several other popular systems
are u.)’xm]dcu,d in detall: RCA Spec-
Lira 70, Honeywell 200, PDP-8, IBM

1401 and IBM 1130, among others, "

N A A AN 82 48 omatthie et AR S

1"4’.4’

Cupyright 19571 Ly Stephen B, Gray
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MINUTEMAN

a publication of the
AMATEUR COMPUTER SOCIETY

FRCM $5000 TO $690 IN TEN YEARS?

A recent Auerbach study on mini-
computers says the potential do-
mestlic market 1ls well over half a
million, but competition will be
tough and prices will decline 18%
a year, Hmmm -- at that rate, a,
35000 nini would be down to $690
in ten years. A PDP-3/W?

A MEMBER'S PEOGRESS REPORT
Sal Zuccaro wrltes from California:

"My computer is coming along fine.
The various tasks are as follows:

1. Build R&W circultry for the
FR400 tape transports.

2, Firish assembly of memory,
32K, 36 bits (still testing stacks).

3. Build 2 NDRO memoriles for
microprogranning,

4, Finish wiring up lights on
front panel (over 300).

5. Bulld R&W circuitry for drum,

6. Close the loop on the paper-
tape-reader/punch/flexowriter setup,

"Itye installed a CRT on the front
panel for direct readout.

"Also, I've taken over the master
bedroom for the installation and I
find it helps a lot. There 1s a
lock on the door to keep out little
fingers and all of my test equlp-
ment is in two 6-foot racks on
wheels at the end of the workbench,
The scope 1ls on a raised platform
over the bench,

"This weekend I'11 shift one of the
tape transports into the room. I
wlll install R&W circuits and marry
1t to a buffer memory. This way I
can flexowrilte into the buffer in-
crementally and dump blocks onto

the tape. Also vice versa,

"Add to this the fact that every so
often I have to design and build
some special pilece of test equlp-
ment to take data on some of my
special circuits, '

SENSE AMPS & FOR-SALE
Steve Wiebking writes from Ohio:

"Gerber Electronics sent me another
price list with a few additional

ICs on 1t, They now have 711l's for
70¢ each, On the back of the nrice
list was this information: The digil-
tal circuits are alrost all Sylvania
or Philco; the linears are Philco,
ITT, and Silicon General, There are
no rejects or fallouts; &all brand-
new circuits, guaranteed to meet
all specifications, No minimum ---
you can buy one circuit for 22¢.
plus shipping,.... ' ‘

"I went down to the local DEC office
a few months ago to see about buying
a set of PDP-8 schematics. For some
reason, the field engineer there de-
cided to give me Vol, II for the 8/L
for free (this is the volume with
the schematics; Vol., I 1s descrip-
tive), Since then, I've decided that
the PDP-8 1s not really what I want,
So I will pass the schematics along
to the first person who sends 50¢

to cover postage.

"I've been experimenting with using
some of the small epoxy rectifiers
that many places sell for 5¢ as
selection dlodes for a core stack,

I haven't run all the tests I should
yet (translated; I haven't gotten
around to building a complete palr
of line drivers), but it looks like
they may be COK at least for slower
stacks in the 10-psec area, Also



hopeful is the use of 2N545l1l's as
drivers; they are 15¢ each in the
1000's, They are listed as audlo
tranglstors, but are billed as
having a fairly high cut-off fre-
quency, so they might work,

"Here is a schematic for using the
7ll's as sense amplifiers. The
Fairchild data sheet from which I
an taking the application 1s a re-
print of an article by R.J. Widlar
in EDN for Jan. & Feb., 1966. There
are two basic circults; #2 has a,
slightly improved insensltivity to
common-mode nolse. No indication
is given of what the threshold vol-
tage was supposed tc be on these,
but they are probably set up for
30-nil or smaller cores. Threshold
voltage should be variable by
changing the biasing resistors.
#1. [Same as #2, but without the
pair of 12K resistors to
ground, and without the 20-
ohm resistors in the lines
from the sense inputs to_the
plus inputs of the 711l's,]

#e.
M : -,
SENSE 100 OUTPUT
INPUTS Lo
VL0

12K

12K STROBE

B

The Vgqy 1s not specified,
but presumably 1ls also 12v,
as 1t was in #1,

"I have a Kepro Silk-Screen PC
Board Printer that has been sitting
around for a couple of years., It
cost $35 and can be seen in the
Allied catalog. It is all there,
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untouched, except for a little of
the printing ink I tried to use
for resist. I will sell it for $10
plus postage. -- Stephen Wlebking,
Apt, 119, 251 W, Dayton-Yellow
Springs Rd., Falrborn, Ohlo 45324,

USED COMPUTERS AND MINUTEMAN
Bill Pfeiffer writes from Calif.:

"The Minuteman club mentioned in
the Newsletter must be the Minute-
man Users Soclety formed by Dr.
Charles H., Beck at Tulane Univer-
sity, New Orleans, I would like to
know where they are selling the
computers, My understanding of the
Users Soclety 1s that it. is for
the D-17 computer, which 1g part
of the Minuteman system., The 400-
cycle 3-phase power requirements
are an interesting problem that I
would like a solutlion for. The best
ldea I have requires 6 SCR's and

3 transformers.

"I found the TRW engineers who
bought the LGP-30's, They obtained
70 in total, with 20 memory drums
and a similar shortage of Flexo-

- wrlters., The G-15's are all gone.

Another group of engineers bought
them all,"

In a later letter, Bill writes:

"My RPC is working but I can't get
an assembly program more than 2/3
loaded. Thls produces lots of mes-
sages telling me my programs are
bad; NO, ILLEGAL ORDER, NO LOAD
CODE, etc., are the result, I sus-
pect some memory aberrations, but
the memory print routine won‘t load
elther, So I have been trying to
write a simpler routine of my own

in machine language. That 1s a drag.

It is amazing how many ways you can
make mistakes with 32-bit instruc-
tionsg,

"Attached are some notes I put to-
gether on the Minuteman computer:
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Minuteman Computers

Over 1,000 Minuteman D17B computers
are being made available to quali-
fying applicants as a result of
modernizing the Minuteman ICBM's
These units were designed and pro—
duced by Autonetics, vintage 1962,
and -are used in the nissile as

part of the inertial guldance sys-
tem. It ls a small, versatile,
multi-purpose, serial conputer
designed to méet the highest stan-
dards of ruggedness and reliabildity,

Structurally, the unit is doughnut-
shaped, with the computer occupying
one half of the package and the
power supply filling the other half.
The computer weighs 65 pounds and
1s 20 inches high, 29 inches in
diameter, A 28v, éo ~amp source
should meet the primary power re-
quirements. Secondary voltages are
furnished by the power supply and
include various voltages between
+66 and -36 volts, as well as 28
volts, 3-phase, 400 Hz, It 1s un-
clear as to whether power supplles
willl come with the computers,

The computer components are located
on 75 plug=-ln circult boards. There
are over 1500 transigtors, largely
silicon or mesa-germanium, and 6000
diodes. The memory is a small light
disk system about 6 inches wide and
S inches high. The disk turns at
6000 rpm and has a capacity of 2727
27-blt words of which only 24 bits
are usged; three are gpacer blts. The
disk also has a number of circu-
lating registers and loops. The
clocking 1s at 345 kHz.

The number system is binary, fixed
point, 2's complement. The machine
operates serlally and synchronous,
There are 39 instructions decoded,
an external direct interrupt, and
numerous I/0 lines which include
digital, dlscrete levels, analog,
and pulse Three, four, or eight
bit-parallel I/0 lines can be
selected,

_[4]c[s] nwEwsLETTER
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In normal operation the D17 was
programmed via an umbilical cord
from a test stand on the ground.
Typewriter, tape reader, printer,
and & control unit were, therefore,
separate, The control unit has
swltches, a keyboard, and a Nixie
display. The ground eQuipment 1is
not always available but has been
seen on surplus, An interface unit
and I/0 devices are thus usually
needed to put the D17 into use,"

WORD FROY DR, BECK ON MINUTEMAN

A telephone call to Dr.
out thils information:

Beck brought

The Minuteman computer is not avail-
able to individuals. The schedule of
avallability priority is first to
the Defense Dept. (the Army uses
them for automated data acquisition
in laboratories); second,to DOD con-
tractors; thirg, to universities with
DOD grants or contracts fourth, to
civil agencles of the Federal gov-
ernment; then, much further down the
list, the Dept. of Health, Education
and Welfare, for colleges and uni-
versities.

As of mid-April 1971, DHEW had a
walting 1list of 125 universities
for the computers as they become
available at that level, (Some may
want more than one computer.

The MCUG has 63 paid members.

Only 100 of the D17B models were
made. Then about 1000 of the D27
(Minuteman II), and about 1000 of
the D37 (Minuteman II1); this III
is still in production,

Only six test stands were made Dy,
Beck has one. This part of the
hookup, he says, could be the. hard-
est for anybody who doesn't realize
how simple the interface actually
can be; the user's group will tell
him how, For a typewriter, a Flexo-
writer or TTY can be used.
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The computer, 1f for use on a gov-
ernment contract, sts the reci-
plent only the shipping charges.

If at DHEW level, the reclpient
pays about one percent of cost. The
cost is $234,000; one percent of
thls is over $2000 However some
states limit the maximum cost, for
a single 1tem made avallable  thru
DHEY, to $600.

There 1s & very slim chance of
these computers becoming available
to individuals,

The D37 1s an integrated‘circuit
version, takes up 0,6 cublc feet,.

DEC'S PDP-16

What had been rumored as a highly
modular computer, with any word
length deslred, turns out to be a
cugtom-designed hard-wired no-
sOftware-semi—oomputer that DEC
lias declded to call the PDP-16,
even though some of the 1l6's will
be no more than logic systems that
perform a minimum of computing.

The PDP-16 1s designed by a PDP-10,
using "Chartware, which interprets
your problem and generates the
right logic design, hardware re-
quiremente, and system price." Word
length is 8 12 or 16 bits; these.
can be taken in multiples to make,
for instance, a 32-bit system. The
price of typical PDP-16 systems
will be $800 to $3000.

Memory of the PDP-16 is up to 1K
of hard-wired read-only memory, 16
or 256 words of scratchpad meuory.
Up to 150 program steps.

So the PDP-16 1s a minimum computer
custom-tailored to the application,
for some of which 1t will be no
more than a calculator,

The PDP-16 demonstrated at the IEEE

show in HMarch (and described in the
4-page brochure) does only this: if

in the previous 1ssue

" Circuit-Stik is successful.
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the switch-input number 1s positive,
divide by eight and store in loca-
tion L1; if negative, divide by 8
and store in location L2. Cost 1s
$800, 1f you order ten or more,

CALCULATOR CIRCUITS

The Nov. 1970 newsletter reported
a set of six LSI circults by Elec-
tronic Arrays for a 16- -digit cal-
culator with 8-digit display capa-
bility, $158,46 for one.set.

Varadyne Systems (10060 Bubb Rd.,
Cupertino, Calif, 95014) has now
come up with a $249 MCM-14 Micro-
Calculator, a 7" x 9" PC board
with 6 MOS/LSI arrays, 4 memory
reglsters, and "the entire logic
and controls functlions required to
perform 14-diglt displayable arith-
metic functions." Standard keyboard
and display units are availlable as
options.

CIRCUIT ZAPS MAY GET ZAPPED

The Bishop "Circuit Zaps" mentioned
(p 6) won't

be around long if the sult by
Circuit-
Stik claims patent infringement and
theft of trade secrets.

Circult-Stik pads cost 30 to 50%
as much as the Circuit Zaps, are
plated to mil spec, the 1000 Series
is drilled to a O, 100" grid, and
the connector tapes can be over-
lapped wilthout shortcircuiting,

MOSTLY BREAD, LITTLE MEAT IN BOOK

"Computer Technician's Handbook, "
by Brice Ward (Tab Books, 1971, "475
pages, $10.95), is almost entirely
about such basics as number systems
and Boolean algebra; 180 pages on
circuits (CDC, TI, Signetics); and

200 pages on the hardware and soft- \_J

ware of Computer Automation's PDC
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808 minicomputer, Most of this ma-
terial you can find in manufactur-
er's manuals., Only a page or two
actually get down to the work of
figuring out what's wrong and how
to fix 1t.

EDP ON STAMPS

Even if you're not a stampcollector,

you might be interested in making a
specilalty of collecting only EDP
stamps, more and nore -of which are
beginning to be printed.

For instance, several recent Swlss
stamps have non-representational
computer-art designs. The Canadlan
6¢ "Centennial of National Census
Taking," issued June 1 this year,
shows a strilp of perforated tape
and two mag-tape reels, arranged
to make "100."

TUTORIAL MANUALS

Tektronix, manufacturers of oscil-
loscopes and data-digplay termi-
nals, publishes a series of "new
concepts" books that provide much
information. Most of these are in
the CRT area! scope trigger cir-
cults, spectrum analyzer circuits,
storagr CRTs, etc. However, two
are of intersst to ACS members.

- "Information Display Concepta" 'is
one of half a dozen. Meagurement
Concepts books, and discusses, with
block diagrams the basic princip-
les of data display. The chapters
on time-sharing, programming, etc,
are rudimentary; the chapters on
"D-to-A and A-to-D converters and
vector and character generators"
and on "characteristics and speci-
fications of dlrect-view bistable
storage tubes" are highly informa-
Tive, and easlly understood,

"Digital Concepts" i1s one of eight
books (so far) on Circuit Concepts,
gilving baslic theory on digital log-

A|{C}8( NEWSLETTER
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line timing changes,

ic circuits, as used in Tektronix
instruments. The circults are ana-
lyzed in details; famlilles such as
RTL, DTL, DCTL, CML and TTL are
described, as are speclfic types
used by Tektronix, such as the
Falrchild 914 NAND/NOR 923 clocked
JK FF, Motorola MC 357 gage, MC 354
regulator MC 360 NAND, MC 552 RS
FF, and MG 358 JK FF, Some counting
and counter-readout circults are
presented,

These books nominally cost a dollar
but there seems to be no charge
when sent to a company address,

ANALOG COMPUTER SIMULATION

For those with access to a General
Electric time-sharing terminal vali-
dated for the Mark II system, there
1s a program in the on-line library,
ANALG$, which simulates an analog
computer,

ANALG$ is based on the PACTOLUS .
program, described in the paper by
Brennan and Sano, "PACTOLUS -~ A
Digital Analog Simulator Program
for the IBM 1620," published in the
AFIPS Conference Proceedings 1964
Fall Joint Computer Conference.

In ANALGY, the conventional patch-
board 1nterconnection used to ope-
rate a standard computer 1s simula-
ted by specifying, using the termi-
nal keyboard, the interconnections
between the many types of blocks
avallable, Thru using these blocks,
the responsge. of any time-dependent
linear or non-linear system can be
obtalned. For instance, the opera-
tion of mechanical, electrical and
hydraulic systems can be simulated
by using this program,

Program features include: on-line
configuration modification, on-line
initial condition modification on-
maximum of 250
blocks for defining a system, 31
different types of blocks available,
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The Amateur Computer Soclety 1s
open to all who are interested
in building and operating a dig-
ital computer that can at least
perform automatic multiplication
and divislon, or 1s of a compar-
able complexlty.

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

Stephen B, Gray

Amateur Computer Socilety

260 Noroton Ave,

Darien, Conn, 06820 )
The Newsletter will appear about
every two months,

and numeric output values may be
printed or plotted.,

MAKING PC BOARDS WITH RISTON

Du Pont has a new product, Riston,
a photopolymer film resist, which
comes sandwiched between two. one-
mil films. The polyethylene cover
sheet 1s removed just before lami-
nating the resist to a copper-clad
board under heat. A negative (or
positive) mask is laid over this,
then exposed to an ultra-violet
source, The other film, a protect-
lve layer of Mylar polyester is
then removed; the board 1is devel-
oped, the unexposed resi st washed-
away, and the board driled.

Since the photoreslist i1s solld, 1t
has uniform thickness and neat
sidewalls, and 1t covers the boards
holes without penetrating in them,

Ordinarily, the film is laminated
by a machine at 230-250° F, It may
be possible, Du Pont says, to do
this with an ordinary 1ron set at.
the right temperature; try to keep
the film wrinkle-free and also free
of airpockets, After lamination,
allow the board to stand at least
S0 minutes; the adhesive strength
of the resglst increases during this
holding period; longer hold times
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Inhibited,

after lamination can be very bene-
fielnl.

After removing the Mylar, develop
in Du Pont's Methyl Chloroform,
Dow's Chlorothane NU, Ethyl's l 1,1
Trichlorethane Cold Cleaning @rade
or PPG's NU Stabillzed,
A contalner of the 1,1,1 trichlor-
ethane with a soft brush, or ade-
quate agltation, should work well
for development. Rinsge wilth water
and dry after development,

Sultable U,V, sources are, in order
of preference, mercury vapor lamps,
carbon arc lamps, and pulsged xenon
lamps, Rlston should be handled
under gold fluorescent or equival-
ent safelight,

The film comes in thicknesses of
0.5 to 2.5 mils, depending on the
end use; the 0,5 and 1,0-mil thick-
nesses are for etching. Five-inch-
wide rolls cost $112,50 for 150

feet (minimum) of 0,5-nmil; $115,50
for 125 feet

(minimum) of 1.0-mil,
Samples may be obtained (on suilt-
able letterhead) from: E.I. Du Pont
de Nemours & Co., Photo Products

Dept., Room 2428-A Wilmington,
Del, 19898, -
HELP! HELP! HELP!

I'm running very short of material
for this Newsletter, otherwise I
wouldn't have run the last couple
of items,

Please send a longish letter on how
you hooked up a surplus core memory
and made 1t work, how you figured
out what to use for drivers and
amplifiers,
Ber One problem of ACS members,

Copyright 1971 by Stephen B, Gray
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THE ACS STORY

An article about the Amateur Compu-
ter Soclety has been accepted by
Computers & Automation magazine,
and should appear shortly.

RECOMP II AND III FOR SALE

Autonetlics 1s offering a very limi-
ted number. of Recomp II and III-
general-purpose computers for 3%
of the original cost: $3.000; used
but guaranteed to operate. Joe Tol-
bert says the II 1s more desirable,
even though 1t's older, because 1t
has, for one thing, more hardware
instructions (7?1 to the III's 48).
It has more available programs (50
subroutines, 80 programg and 185
users' programs) than the III (56
subroutines, but only 63 programs
and 16 users' programs).

Both the II and III are fully tran-
sistorized and include: computer,
control console, photoelectric tape
reader, tape punch, typewriter and
desk, Both operate from standard
115-volt lines. Algo available is

a limited number of peripherals
such as high-speed tape punch/read-
er, and Versa tape and keyboard,

For further inforuation, and/or a
system description and index of
programa, contact H,O, Elkins,

(714) 632-3031L. Address: Autonetics,
North American Rockwell, P.0O, Box
4192, 3370 Miraloma Ave., ‘Anaheim,
Calif, 92803. There may still be a
couple left.

$750 EDUCATIONAL COMPUTER

" Information about a new educational
computer, the Kenbak-l, was sent by

John Ranellettl, a new member 1n
California, Further info was obtain-
ed by a call to Kenbak Corp., 8714
Darby Ave., Northridge, Calif, 91324,
phone (213) 349-3861.

This $750 machine weighs 12 pounds,
measures 19 by 4% by 12 inches, con-
sumes 40 watts. To keep costs down,
1t 1s a minimal computer: I/O is by
console switches and lamps; memory
conslsts of 1024-bit Intel MOS shift
registers; the Motorola, TI and
Fairehild TTL ICs are soldered in.

There are no peripherals just now;
a punched-card input device, manual
type, will be available this winter
for about $100, with factory retro-
fitting. A more flexible model may
be avallable in a year or two, but
no work has been done on it yet,
says president John Blankenbaker,

A Z24-page programming reference
manual coste $2,00, and a manual of
30 laboratory exercises is $6.00,

A maintenance and theory-of-opera-
tlon manual, containing complete
schematics, will be published soon,
at $10.00,

The 8-bit Kenbak-1l has three prog-
ranming registers, five addressing
modes (constant, memory, indexed,indirc
indirect-indexed), two's complement
arlthmetic, serial operation. The
memory conslsets of 256 eight-bit
bytes. There are 21 basic instruc-
tions: Add, Sub, Load, Store, And,
Or, Load Complement, 4 Jumps, Skip
on O, Skip on 1, Set O, Set 1,
Shift Left & Right, Rotate Left &
Right, No Op, and Halt.

There are 34 register-to-register
operations (transfers, additions,
subtractions, etc.) produced by a
slngle instruction using the memory-



addressing mode.

There are no plans to offer a kit,
"Our answer has always been that

we might conslder it, but only at

a higher price. What we would po-
tentliallly save on labor 1s lost

in headaches and troubles (for
us)!" However, it might be possible
for some people to come in on sev-.
eral Saturdays and each bulld one
under supervision, but no price has
been established for this, says
John Blankenbaker, who also says
that Kenbak would be happy to re-~
celve members of the ACS for &
vislt to the plant.

MINUTEMAN COMPUTER INFO

Autonetics has prepared a Technical
Data Package for the D-17B computer
for $100, The publication contains
gections on logic fundamentals, &
D-17B description, word formats and
programming, circuits, functional
logic description, and maintenance
data. The 15 guldance electronics
modules can be removed to reduce
power consumption and heat genera-
tion, The cutoff date for ordering
this package was 9-15-71, although
it may etill be available.

Autonetics has algo developed an
Input/Output Interface for the
Minuteman I D-17B computer. It
comes with or without an ASR-39d
Teletype. With, $5200 (all electro-
nics are in the TTY console); with-
out, $3500. Interface schematics
are not available separately.

CODE IN, PRINTED TAPE OUT

"Automatic radiotelegraph translator
and transcriber, by Gonzales and -
Vogler (Ham Radio, Nov, 1971, pp 8-
23), uses several dozen TTL ICs in
digital circuits to decode Morse .
(at up to 120 wpm) and feed 1t to

a strip printer. The printer de-
scribed 1s the Model 4 by Computer
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Terminal Systems in Flainview, N,
Y., and costs $129.99 for an "eval-
uation sample." On page 99 of the
same 1ssue 1s an ad by the authors,
offering detalled construction
plans for $14,95,

SIGNS OF THE TIMES

Several ambitious construction pro-
Jects have been mentioned in these
pages as forthcoming in one of the
electronics hobby magazines, Well,
the magazine has declded to cut out
the big builld-it-yourself articles
and go to the smaller stuff. So
don't look for an IC clock run by
TV digital code (Aug. 1970 News-
letter, p 6) or the inexpensive
time-sharing terminal (May 1970,

p 2). (The magazine is Popular
Electronics, which, starting next
January, will be merged with Elec-
tronics World, and will be known

as Popular Electronics including
Electronics World. After all the
converted EW subscriptions run out,
the EW name will be dropped.)

DESK CALCULATOR KIT

The last blg construction article
Popular Electronics will run 1is
YAn Electronic Desk Calculator You
Can Build," (Nov. 1971, p 27-32).
The calculator adds, subtracts, di-

P

r i

vides and multiplies up to 16 digits,

and has an electro-luminescent seg-
mented display of eight digits. A
shift key cauges the first or last
8 digits of the 16-digit results to
be displayed. The six LSI ICs can
be bought separately for $75 (this
1s called item EA-80, which sounds
like an Electronic Arrays item), as
well as a keyboard for $21, etc.;
the complete calculator kit, with
case, is $179 plus $5 for postage
from MITS, 2016 San Mateo N.E.,
Albuquerque, New Mexico 87110, The
article hasn't enough details to
permlt buillding the calculator;
you'd have to buy the kit. MITS
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has another calculator, with square-
root capabllity, but none of the
electronics hobby magazines are run-
ning big construction articles any
more, The emphasis 1s now on the
easler-to-bulld items,

NIXIE TUBES AND MOLEX IC TERMINALS

Joe Tolbert mentioned a company
with low prices on several items:
Black Mountaln Engineers, P.O, Box
One, Corinth, Vermont 05039,

They have type AZK Nixies, manu--
facturer's rejects, at $2,90 each,
for 1 to 19; socket for 55¢. Molex
IC-mounting terminals (see News-
letter for Aug. 1970, p 5) are 67¢
per strip of 56 (for four l4-pin or
3% 16-pin DIPs); over 500 (9 or
more strips), 56¢ a strip; over
5000 terminals, O,9¢ each.

Black Mountain sends several appli-
cation notes on numerical indica-
tors. They also sell first-quality.
7400-series ICg; a 7400 gate 1is

35¢ each; the 7483 4-bit full adder
is $2.25 each.

XDS MEMORY STACKS

Valley Computer Corp., 17027 Roscoe
Blvd., Northridge, Calif. 91324,
sells used computers such as the
RPC-4000 ($14-21K), LGP-21 (%12-
14K), LGP-30 ($5-7K) and XDS 930
and 940 ($50K up). They have ten
XD3 menmory stacks, 16K words of

24 bits, 1,75-psec cycle time, for
$300 each; '"some of them have minor
Problems, but all are generally
operational," ©o-

WORD FROM WIEBKING
Steve Wiebking writes from Ohio:
"I've located a dealer who will be

of interest to many members, He has
a 4K x 40-bit, l-psec memory unit
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with drive electronics, for $80.
He can't guarantee it, but he ex-
pects that more such units will be
avallable from time to time, They
are faillures from G.E, computers;
one or two of the inhibit lines
have burned out, leaving 38 or 39
usable bits, Otherwise, they are
supposedly OK. Present units are
of Ampex manufacture, Future units
may be Fabri-Tek or Lockheed, The
complete unit is 4 x 10 x 12 1in.,
and weighs 12 pounds,

"The dealer is Mr. Gary Forbes,
3641 E. Van Buren, Phoenix, Ariz,
85008, He mentioned that he gets
other "interesting" Honeywell items
from time to time: IC boards, Tele-
type and other interface circuitry,
CPU's (GE 200 and 400 series), and
milscellaneous peripheral equipment,"

Steve's letter of July 8:

"I have finally regained my sanity
long enough to settle firmly on
building a PDP-8. I am nearing the
end of about 4 weeks of leave of
which I spent a large part giving
closer consideration to the various
machines I have collected informa-
tion on, While I still feel that
there are many machines I would
prefer to a PDP-8, I am forced to
the conclugion that any machine I
can bulld in a reasonable length of
time l1ls better than any machine I
can't, I can use DEC's plans right
down to the last loglc board except
around the memory controls, and this
will save me a lot of work over try-
ing to design my own from scratch,

"So, I won't be giving away that
manual as in the previous letter,
but I can still supply Xeroxes at
the following postpaid prices:

PDP-8/1 Vol., 1 §7

- Vol. 2 §12

PDP-8/L Vol, 2 $4.50
Volume 2 in either case contains all
the loglc diagrams, Volume 1 is pro-
bably not necessary,
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"On memorles: I haven't gotten
around to testing the rectiflers
yet, but 1t has occured to me that
part of the advantage of 3-to-1
selection ratio in a core stack can
be had without the need for sepa-
rate drivers for the X direction on
each plane. (Three-to-one selection
ratios are usually achleved by -
using the inhibit line to bias all
cores in the plane with -} units
of current and driving the X and ¥
lines with +1 full units of current
éach, This results in +3/2 units of
current at the selected core and:
+% or —% at all other cores in the
plane. Unfortunately, inhlbiting
will not work with this arrangement
even 1f you had a fifth wire to do
it with. Consequently, separate
driving of the X lines 1s required
for each plane; this much of the
system 1s simlilar to a 24D conven-
tional system.)

"Note that the only problem arises
in the write cycle. There is no
real difficulty connected with
using 3:1 selection in the read
cycle when the inhibit wire is not
used anyway, and using the 2:1 sel-~
ection system in the write cycle,
There may be a problem if your
drivers are transformer-coupled to
the drive line, but I will be _
coupling my drivers direct to the

selection lines, and the only change

required in the desigh to have dif-
ferent read and write currents will
be to have different load resistors
in the drivers at opposite ends of
the lines, It would also be neces-
sary. to change the inhibit drivers
to bi-directional operation,

"Members may be wondering "why
bother" if they have not read the
two articles I referenced in the
Nov., 1970 Newsletter (p 1). The 3:l
selection allows a higher current
at the selected core; thls results
in faster switching, which means a
Taster read cycle in the case I've

described, Because the core switches out, !

about twice as fast, the output is
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higher for a stored "1" (about 250~
300 mV in the case of my 80-mil

cores), Alternately, the value of
the L-select current can be reduced

80 tﬁat the memory will operate

over a wider temperature range with-
out a temperature-compénsated power
supply. Since you are still using
2:1 selection in the write cycle,
you can't reduce it too much, but
1increased speed 1n the read cycle
over a 2:1 system should more than
make up for what you lose by lower-
ing the drive currents."

Steve's postcard of Sept, 1l:

"At the rate things are going, I
may not get any more work done on
ny computer until I graduate from
AFIT next March, 2N5451's work OK
as high-current switches. The

swltching speed looks like 1t 1s

OK for memories as fast as 1-2
psec if used in circult 1. Note

+ +

1/4 7400

that there 1s no base resistor. Use
of a base resistor in this circuit
with 2N5451's or other cheap tran-
sistors causes the turn-off time to
become longer than the memory cycle,
Circuit 1 has been built and will
definitely work, Circult 2 has not
yet been tried, but should be OK as
the positive-end-of-the-drive-line
switch, (No, 1 is for ground end.)
While testing testing #1, I .found
that a little bypass capacitance on
the power supply is worse than none,
I originally put .0l uF across the
supply, but this converted the ,2v
splkes into a 3 or 4v sinewave on
the 5v supply. A large (~10.uF)
electrolytic finally smoothed them

: IA'ClSI NEWSLETTER.
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Steve's letter of October 19:

- "I never have quite given up on the
IBM 360/50, although I have off and
on considered a number of smaller,
more sensible machines. Lately,
though, 'a number of things have
happened to make this & much more
reasonable project.

"About a year ago I bought a copy
of 'Microprogramming: Principles
and Practices' by Samir S. Husson
(Prentice-Hall, %1

wag one of the leading designers of
the 360 series, and the book con-
centrates on the "how i1t was done'
approach to the subject. There are
long chapters on the 360/40 and
360/50 as well as two other ma-
chines. Reading the chapter is suf-

ficlent to put you in a position to.

write your own microprograms, but
the chapters cover a lot of groungd;
1t took me about 10 days to get
through the one on the 360/50.

"A very helpful feature of the book
1s the many references to IBM engl-
neering manuals, I ordered the mod-
el 50 manuals referred to by Mr.
Husson a few months ago, and I have
Just ordered the ones referred to
in the first set of manuals. The
logic diagrams in these mapuals are
much easier to follow thaen the DEC
PDP-8 manuals, mostly because they
are broken up into small functlonal
units and all signals flow from
left to right. The manuals general-
ly seem to be directed to field
engineers learning how to servlce
the machines, and are loaded with
explanations and charts.

on the 360/25

"I bought one manual
not nearly as

lagt year, and 1t is
clear as the ones on the 50, Dif-
ferent models of the 360 were de-
veloped by independent teams.

"From what I have read in the News-
letter, most members seem to be 1ln-
terested in a machine that will

cost only a couple hundred dollars.

AlC|8| NEWSLETTER

6.96). Mr. Husson

I can't gee any of the 360 models
falling into this category. I would
guess that a model 40 with a 4K x
18 memory could be put together
using surplus core and cheap ICs
for a 1little over $1000 (would you
believe $1500, maybe?). The 50 with
minimum memory (4K x 36) should
cost me about twlce as much,

"If there are any members interested
in spending this amount on thelr
machine, I would be more than happy
to write them a letter on the sorts
of problems likely to be encountered
in bullding such a machine. I don't
have any information on the 30, I
don't recommend the 25, It is in-
teresting from the point of view of
havings its mlcroprogram in main
core, but unless you think the
abillity to change your instruction
set at will 1s an advantage, the
only thing 1t has to offer 1s up-
ward compability. Even though it
uses 900-nsec core, & PDP-8 could
easlly beat it in terms of ‘'numbers
crunched per second,'

"The thing that has kept me from
taking the 360 seriously before now
was the need to build a large, fast
ROM without going broke; in the case
of the 50, a 1408-word by 176-bit
ROM with about 100-nsec access and
500-ngec cycle is required. Assunming
half the bits are 1's, over 100,000
diodes would be needed for & diods
ROM, so that approach is out,..."
Steve's letter of Oct. 28:

"American Micro-Systems offers &
dual 480-~bit shift regilster for
$3.50 in quantities over 25. De-
pending on which part of the country
you live in, the distributor 1s
Cramer, Industrial Electronics,
Bodelle, or Century Electronics., I
didn't have any .luck the last time

I tried to coordinate an order for
reglsters, but the price 1s lower
and the quantity is smaller this
time, so I'm willing to try it again,
The registers are guaranteed to 1
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The Amateur Computer Soclety is
open to all who are interested -
in bullding and. operating a dig-
ital computer that can at least
perform automatic multiplication
and division, or is of a compar-
able complexity.

For membership in the ACS, and
a subscription of at least eight
lgsues of the Newsletter, please
send $3 (or a check) to:
- Stephen B, Gray

- Amateur Computer Soclety

260 Noroton Ave,

Darien, Conn. 06820
The. Newsletter will appear about
every two months or so,

MHz with a "typical' 24-MHz rate.
[Steve's address 1s Apt. 119, 251
W. Dayton-Yellow Springs Rd.,
Fairborn, Ohio 45324,]

"Incidentally, members who are
willing to put up with a serial
memory no longer have any excuse
for putting off construction; 1024
words of 15 bits will cost only
$56 plus drive oircuits.

"The rest of the IBM manuals I or-
dered arrived, They did not contailn
all I had expected, but the combl-
ned set contains diagrams of all
the logic "whose function is not
immediately apparent" and has flow-
charts of all instructions that
will convert to mlcroinstructions
rather easily. Actual logic and
microinstruction diagrams are ap-
parently burled in manuals referred
to as the ALD's and CLD!'s. These
are frequently referred to, but no
form number 1s ever given, so it 1s
probably not possible to order them.
From a sour-grapes point of view,
what I have might be optimum, since
it will require me to get a fairly
good understanding of the machine
before I start filllng in the mis-
slng parts.

"Direct substitution of TTL is fea-
sible for all 360 models from 50 on
down. The loglc. used 1s similar ' to
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gerles 930 DTL. The easlest way to
collect a set of hardware manuals

for a model is to order a few known -~
ones, then order the ones referred

to in these, etc. Starter sets for !
several of the models are: i

360/20 Y26-5909, Y25-3027

'360/256 Y24-3527, A24-3510, R25-5402

360/30 A24-3231, 225-3360, 225-3362
360/40 223-2840 thru 223-2844
360/50 Y22-2821, Y22-2822

"Particularly with the newer models
20 and 26, you may occaslonally

find that some of the manuals are
"restricted distribution" and c¢an-
not be bought. On the other hand,
depending mostly on the time of day,
you may be able to buy them after
all, In the case of hardware manuals,
they apparently all start out with

Z prefixes, which means they can't
be sold to anybody, including the
fellow who wrote them. Only one of
the 360/50 manuals I ordered was
restricted (the time of day was
wrong that particular time) and this —
wag volume one of a palr for which
the second one is not restricted.”

WANTED: HELP WITH 8/L

Al Kilburn writes that he has a PDP
8/L. He's interested in information
on interfacing an audio tape record-
er with 1t, and in cheap peripherals
such-as printer, card reader; and
also used boards compatible with DEC
gockets; 6844 8, Oglesby, Chicago,
Illinois 60649,

CONNECTORS FOR SALE

I have 62 used Amphenol ‘connectors,
female, type 26-190-32, 3 3/4 in.
long. These have 32 contacts; two
opposed sets of 16, the sets % in,
apart, Orlginally held i-inch-thick
analog boards, Catalog price (for
50-99%, 2,60 each. Sale price for
all 62: $30 or best offer, .
Copyright 1971 by Stephen B, Gray
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RENEWAL TIME AGAIN

The Volume II money has run out,

so this 1is the last issue of the

gsecond serles. For a subscription
to Volume III, please send $5.00

(35,50 foreign),

Sorry about the rise in price, but
the cost of printing and malling
the ACS Newsletter has gone up al-
most 50% since 1966,

THE ACS STORY

"Building Your Own Computer! ap-
peared in Computers & Automation
in two parts: Dec. 1971, pp 25-31;
Jan, 1972, pp 20-22, 40-42.

Eight photos of five amateur com-
puters were sent to C&A; none was
used, because C&A, for reasons of
economy, contalins a mininum of
prhotos, only 1 or 2 per lssue. The
manuscript was printed exactly as
subnitted, except that the refer-
encegs to photos were changed by
the editor. Where the original had
"The loglec for the delay-line ver-
gion of Bill's computer is shown
in Fig, 3," for example, the C&A
article says, "The loglc for the
delay-line version of Bill's com-
puter was not very difficult.!
Sorry about that, Bill,

Regponses to the C&%A Article

In the three months after the C&A
article appeared, 28 people wrote
in to say they'd seen 1t, and ‘
wanted more 1lnformation. Of the 28,
at least four have operating com-
puters, four or more are buillding
thelr own machines, and 12 Joined

the ACS, including our first couple,

Dr. & Mrs, Jun of Ohio.

Computerworld Letter

A brief letter from Steve Wiebking
about the ACS was printed in the
Jan, 12 Computerworld, Over 100
people responded; two have operat-
ing computers, three are building,
one has a complete Univac File O
computer, and 62 jJolned the ACS,
including the first two women mem-
bers (in Virginia and Alabama), who
both jolned on the same day.

Most of the money from these new
members went toward reprinting Vol.
I, because back in 1966 I didn't
believe that more than 100 people
would ever Joln the ACS.

Grand Totals

As of 3-26-72, 310 people have in-
quired about the ACS, 195 have re-
celved Volume I, and 113 have sub-
scribed to Volume II,

KENBAK SWITCHING TO CASSETTE INPUT

Development of the card-input de-
vice for the Kenbak-l training com-
puter (see Nov. 1971 issue, p 1)
has been shelved in favor of using
cassette-tape input,

The audio cassette will be recorded
in FM, with several cycles per bit.
The user will be able to record on
the tape directly from the previous-
ly loaded memory of the Kenbak-1,
and Kenbak will sell pre-recorded
cassettes for games, etc.

Newer models of the Kenbak-1 will
contain the necessary interface
circults. Kenbak will recommend and
market a cassette recorder, for
about $100, A user can try his own
cassette recorder, but Kenbak won't



guarantee success with any but the
recommended model,

Kenbak-l Schematics

The Kenbak-l maintenance and theory
of operation manual, for $10.00,
contains complete schematics The
input. and output lines to and from
each group of ICs are identified
only by a signal name, such as HT
or 13, so you'd have to make up
your own wiring liets 1if you want
to copy thls ingenious computer,

The Kenbak-l uges 131 ICs, of which
129 are 14 different types in the
7400 gerles, and two are Intel 1404
1024-bit dynamic shift registers
(316.30 each from Intel). The 129
ICs, 1f bought from Solid State
Systems, Inc. (P,O0, Box 773, Colum-
bia, Mo. 65201) would come to
$62.15; add $32.60 for two 1404's
for a total of $94.75, If the 129°

ICs are bought from B&F Enterprises

(F.O. Box 44, Hawthorne, Mass.
01937) the total including the
1404's, would be $100,83,

No values are given for the Kenbak
-1's couple of dozen resistors and
capaclitors; most of the resistors
are 1X. The power supply, clock
multivibrator and clock driver are
all shown without component values,
There i1s no parts list in the
manual, although one could be ob-
tained from Kenbak,

Kenbak-1 Logic Alone?

John Blankenbaker president of
Kenbak, says they re been thinking
of offering the Kenbak-1l loglc
board alone, as a tested iltem
(taken from & tested computer).
This would be the full set of ICs,
on the one board, without front
panel, switches, lampe power sup-
ply or case, for about $450, If
you're interested, write John at
Kenbak Corp., 12187 Leven Lane,

Los Angeles, Calif, 90049, or call

IS A SCOFE NEEDED?

Several members have asked 1f an

oscllloscope 1s needed for building \_)

an amateur computer,

John Blankenbaker, who developed
the Kenbak-l computer says that
one of the big probleme many people
have with using a scope, no matter
how good 1t 1s, is inadequate
grounding, so there are nolse prob-
lems that can be tracked down only
with & high-frequency scope. John
says he feels he could now trouble-
shoot the Kenbak-l with a logic
probe. And if he were to use a
scope, he could get by with a 1-MHz
model, For design, though, he'd want
to use at least a 15-MHz type and
30 to 50 MHz if possible He bought
a used 50-MHz H-P scope for $700,

Dual-trace and dual-beam scopes .are
helpful at times, but John says he
can get along without them, as well
as delayed sweep.

The biggest problems are grounding,
power digtribution, and clocking.
Amateurs often try asynchronous
logic, says John, and this is a mis-
take, because 1t causes race condi-
tions, unusual delays, etc. He re-
commends the fully-clocked system,

According to Tektronix, an electro-
nic switch 1s OK only up to about
100 KHz, Beyond that you need a
dual-beam or a dual-trace scope for
synohronized alternate sweeping. The
latter 1s part of a number of Tek-
tronix plug-ins. Tektronice markets
the British-made Telequipment scopes:
the dual-trace transistor D54 has a
bandwlidth of DC to 10 MHz, costs
$595, The dual-beam vacuum—tube D51
has a DC-to-6-MHz bandwidth in chan-
nel 1, DC-to-3-MHz in channel 2,
costs $375, ---Any comment on ecopee?

COMPUTER PARTS IN KINGSTON, N.Y,

W/

Various computer peripherals and
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. ment,

components are available at P&D
Surplus, 198 Abeel Street, Kings-

~. ton, N, Y., 12401, 100 miles north-.

west of New York City off exit 10
on the Thruway; (914) 358-6191,

They have mostly components in the
retall store: ICs, capacitors, PC
boards, etc. They do get peripher-
als; Wayne Ely got a complete IBM
728 tape handler there. IBM equip-
though, is -available only if
1t comes through government sur-
plus, as IBM shreds and recycles
thelr own used equipment, P&D does
get equipment from other makers,
such as Univac card readers. They
have no catalog or flyer, so you
have to go take a look,

A NEW MEMBER WRITES

Bob Carpenter writes from Maryland:
"Over the past four years, I have
been in the process of bullding a
computer, The actual hardware work

« got underway about three years ago.

The machine really started working
only a year ago. My machlne uses
the PDP-8 command set and runs at
about the speed of a PDP-8/3 (24-
usec cycle time). My memory is from
an IBM 1620, obtained from Herbach
& Rademan, I have implemented only
4K at present, though I have de-
signed the boards to allow easy ex-
pansion to 8K (which still leaves
part of the core stack free). My
only references have been the DEC
Small Computer Handbook give-aways,
plus a few library books. The NBS
reports are pretty useless since
they are so o0ld and slow, I use
Signetics Utilogic (it was cheap
when I started the design) and some
7400 series where it's best, I
bought an ASR-33 after I was sure
my machine would run!

"I have copies of the DEC software,
which all seem to run: Focal, Edi—
tor, PAL III, etc. While I use the
' pEC’ software I have made a polnt
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of never locking at thelr PDP-8
hardware diagrams, etc, I'm sure I
learned more this way. After all,
I'm supposed to be an EE,

"I haven't made much use of my ma-
chine; it is less rellable than I
would like., It seems to pick up
extra bits now and then. At present
I am writing a program to reduce
the data that the Radlio Amateur
Satellite Corp. (AMSAT) expects to
recelve from the telemetering on
thelir '"bird" which may be launched
in the summer,

"With the recent drastic reduction
in semlconductor memory prices, 1t
looks like a fast amateur computer
will soon be within the price range
of many. My machine must have cost
$1200 plus the ASR-33. With cheap
7400-series and seml memories,’ it
should be possible to make a good
machine for not much more, nowadays.
After all, TI will sell you a con-
plete machine for under $3000, "

In hils next letter, Bob answered
a few questions:

1) How to get the IBM 1620 memory
to work: The 1620 core stack 1s
100x100 (a total of 10 000 words).
Since 1t was the only source of
memory I could come across at a
reasonable price at the time (Fall
1968), 1t seemed to lead the way to
a 12-bit machine. Hence the PDP-8,

"As for getting the memory going,

I inltially used trapezoldal waves
in the four switch-core drive lines.
I experimentally decided what the
blas current should be for the -
swltch-cores, To elaborate: the
1620 had switch-core matrices for
each axis. Each switch-core corres-
ponded to one X or Y line in the
main core stack, A blas-current
wire runs through all the swltch
cores. There are also two input
windings (4 turns) on each core.

"These switch cores are arranged
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in a 10x10 matrix (100 cores) for
X and a similar get for Y. For one
side of a 10x10 matrix, the 1O
lines may be called the "units"
lines and each goes to 10 cores,
The other side of the 10x10 matrix
nay be called the "tens" side and
each line also goes to 10 cores.
If there 1s a one-ampere bias cur-
rent, and a 250-mA current 1s put
through a "units" line, all the
cores it feeds will have zero field,
If now 250 mA 1s put on one of the
"tens" lines, the core that has
both 1's and 10's current in 1t
will flip and produce a Read pulse
'in the main core X .line driven by
it. When the 1l's and 10's currents
‘have both been removed, the switch-
core will be flipred back by the
bias-current field and the Write
tulge will occur on the line in
the main core stack. Thus we have
a way to drive the X and Y select
lines of the main stack from uni-
directional current drivers, and
without any selection diodes.

"Since I felt I could get by with
only 4K of the stack, I use only 8
of the 10 lines to each side of
each switch-core matrix, giving 64
driven wires on each axls of the
main core stack, The fact that my .
stack came with the switch matrices
was a major gstroke of luck, at
least as far as money was concerned,
Of course, the cycle time is pretty
slow, around 20 psec.

"In the summer of 1970 I was at the
NBS leccation in Boulder, Colo,
where tapes were belng added to an
old 1620 and I was able to get a
look at its diagram, etc, They
drive the core with non-time-co-
incldent rectangular pulses (to
eage the voltage compllance re-
quirements of the biasg current reg-
ulator). Since then I have changed
to a similar setup. I used the Mo-
torola MC 1440 or 1540 for the
sense amplifiers. At less than $2
each they are a real buy. There 1ls
none of the foolishness you have to
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go through with things like the

710 or 711 to get the desired char-
acterlstics, and they include -
strobe, etlc..

"2) How to accomplish the PDFP-8 i
command set: In the first place a
large part of my nmotive for building
the machine was to learn something
about minicomputers. Therefore 1t
seemed to be defeating the purpose
to blindly copy a commercial design,
Reasgon prevalled to the extent that
I wanted something .that. would run
with readily avallable software,
since my interest lies in hardware
development, primarily, I went
through a period of locking .at other
command sets, but the fact seems to
be that the PDP- 8 1s loglcally the
simplest machine in common use, I
have carefully avoided using any

DEC drawings, etc., 1n my design.
In fact, my whole source was their
"Small Computer Handbook" of the
late 60'g, This is the reference
nanual on the 8's, but gives no
detalled hardware info,

"I designed both serial (FDP-8/8)
and parallel versions, and the ex-
tra price for parallel seemed to be
worth it, I have mainly used the
Signetics Utiloglic II series since
it was the cheapest 5-volt logic
series at the time I got to bu*lo*ng.
Nowadays one would use the 7400 ge-
ries most places, I note that DE
uses Utilogic II for buss receivers
in both the FDP-11 and PDF-8/E. Con-
struction had many fits and starts.
Finally I felt confident enough to
invest in a Teletype ASR-33. This
represents about 40% of the total
cost of the project. I was able to
obtailn the hardware dlapgnostlc tapes
for the 8 which 1dentified ‘a couple
of instructions that aren't fully
described in the older Small Compu-
ter Handbook. Simple wiring changes
fixed these up.

"As you see, all I can say about
how to duplicate the PDF-8 instruc- -
tion get 1s to figure it out. It
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really is pretty simple. I fear
that no one will be able to get a
machine running if they can't de-
slgn the control loglc for this:
set. The secret seems to be to -
draw & time chart to plan what hap-
pene at what time in each memory
cycle (Af you want to build a -
menory-synchronous machine). DEC
is good enough to tell you 1in what
order things are done in the
"microinstructions."

"If I were starting over today, I
might choose the Nova instead, 1f
a 16-bit memory could be found.
The PDP-11 looks very powerful,
but 1s doubtless very much more
complex,

"What do I have for my $20007 The
main thing is a reasonably good
insight into the workings of the
simpler minicomputers., I also have
a small, though unreliable, machine
which has encugh software available
to be of gome practical use. Home-
grown instruction sets are fine,
but who has the time. to write a
Fortran or Basic, or even an assem-
bler? If your main interest is
software, buy a machine,"

A 320-NOR COMFUTER

For_§l.25, you can get a "Computer
Lab Workbook" from Indiana Instru-
nents, 15054 Gulf Blvd,, Madeira
Beach, Fla. 33738. The workbook 1is
used with a logic laboratory (cost:
$425) based on NOR gatea. On four
PC boards are 80 NORg, each consis-
ting of an npn translstor, four re-
slstors and a capacitor on the in-
put lines, and a collector resis-
tor, in a square 9-pin pattern,
Various "logic symhol plates" are
laid over one or more of the NORs
and then leads are clipped on ac-
cording to the lines on the plate,
to create flip-flops, gates, one-
shots, excluslve-ORs, clocks, etc.

The student progresses from gates
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up through interconnected groups
of circults, such as adders, de-
coders, counters, and memory. The
last construction is of the "Baros
computer," using four logilc labs,
two 256-bit MOS memory ICs, and
four mounting frames (total cost:
$1804) -to bulld a single-address,
8-bit sequential machine with 8
instructions. Not bad for only 320
transistors and two ICs.

The new version of the workbook, .
coming out in April, wlll also con-
tain a loglc-lab schematlc for an
interface required to connect an
ASR-33 Teletype to the Baros mini,

SPEAKING OF SCOPES....

For $595, there is also a Heath/
Schlumberger EU-70A agsembled
scope, with dual trace, triggered
sweep, and 15-MHz bandwildth.

COMPUTER ART

Computra (Box 608, Upland, Indiana
46969), has & booklet of computer-

enerated art, all originals, from
55 to $16 for standard items, and
$5 to $20 for a "unique revision
of the catalog version."

FOR SALE

Keith Stoicheff (P.0O, Box 74, Burn-
ham, Pa. 17009) has a Milgo 1735-14
analog/dlgital plotter for $295
(originally $20K), a model FL Flexo-
writer (some repairs needed) for
$95, and the main frame of a Logis-
tics Research CRC-105 decimal digi-
tal differential analyzer for $150,

Herbach & Rademan (401 East Erie
Ave., Philadelphia, Pa, 19134), has
a Feb/Mar catalog with: Friden
Flexowriters (7-level Daspan code),
$595; Hewlett-Fackard 565A digital
printers, $280; Univac 1103 single-
plane memory (4K bite), $14; 11K-
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The Amateur Computer Soclety 1s
open to all who are interested
in building and operating a dig-
"ital computer that can at least
perform automatic multiplication
and division, or 1s of a compar-
able complexity. ‘

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

Stephen B. Gray

Anmateur Computer Socletly

260 Noroton Avenue

Darien, Conn, 06820
The Newsletter will appear about
every two months or so.

bit core stack, 360; Ferranti 371-
12A magnetlc drum (480 tracks, &
million bits), $295; Ferrantl 371~
4A drun (38 tracks, 3K bits per
track), 95,

glves schematics of Computer Auto-
mation's PDC -808 computer, which
was deslgned for communlcations,
control, and monitoring applicat-
lons, The eleven schematics are:
processor (4), processor timin
circuits, processor control (2?,
memory regulator, driver swltches,
memory data, and Teletype control,
The ICs are S8N7400 and MC800 types,
Values are given for all discrete
components except the transformers
in the core-driver circuits. This
looks like most of the schematics;
it may be all needed for the 808,

1103 Handbook

Get the 32-page booklet on the
1105, a 1024-bit dynamic }MOS RAM
chip, from Intel Corp., 3065 Bowers
Ave,, Santa Clara, Calif, 95061,

Magnetic Heads

IN ERINT

Display Terminal Under $200

"Convert your scope to a display
terminal | " by Armstrong and Hern
of Mardquette University (Electron-
ic Design, Nov, 11, 1971, pp CZ20~
C24), describes a display generat-
or that uses any general-purpose
oscilloscope. It's based on a 22-
stroke starburst pattern, portions
of which are blanked to form the
various characters, Flip-flops and
gates generate the four required

bit-patterns, which are summed and

integrated by op amps to give the
X and Y deflection voltages., Up to
250 characters can be displayed
with a software package (interrupt
rrogram, table look-up subroutine
-and output character table) using
no more than 410 core locations.

Schematics for PDC 808 Computer

A menmber writes that Brice Ward's
"Computer Techniclan's Handbook"
(mentioned in the June 1971 News-
letter, p 4; TAB Books, $10.95)
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Nortronics' "Design Digest for Mini-

Digital Magnetic Recording" 1g a
32-page booklet on magnetic heads

designed for minicomputers, desk-top._/

calculators, I/0 systems and other
peripherals, The first 9 pages dis-
cuss technical considerations, 5
are on test proceduresg; the rest 1is
product data. Nortronics Co., Inc.,
8101 Tench Ave. North, Minneapolis,
Minn, 55427, -

Logic Systems Désizn Handbook

In mid-May, DEC will publish a
"Logic Systems Design Handbook,"
which will be & user's manual of
typical applications.

STARTED A PDP-87?

If you've bullt, or started to make,

a copy of one of the PDP-8 family,
please send info on your work, suc-
cess, problems, etc., especially
about getting a core memory to work,
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