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The Amateur Computer Club is open
to all interested in the design,
construction or programming of
computers as a hobuy,

For membership of the ACC and a
gubserintion to Vol 1 of the ACCH
(at least 4 issues), send 50p (75p
for overseas members) to;

ii,Lord
Amateur Conmputer Club
7 Dordells
Basildon, bssox
The nmewsletter will anpear avery
£ or 5 months.

ind so the first issue of the ACCH
comeg out on the 25th anniverzary of
the invention of the transistor, An
appropriate time, certainly without
the transistor and the IC no amateur
could hope to build even the siuplost
digital computer, and even commercial
mecnines would be a rarity, accescible
only te a select few initiated into
the =acred arts & languape and the
ritual eof hourly valve replacement.

Frem the lelters received so far,
it seems thal about one half of our
members ars bullding or hawve compleled
a machine, The most ambitious plans
are tiose of S5.Panting, who is
building "a fairly large machine with
10K A0 bit words of mewory, (TY,VDD,
mag tape, paper tape punch & reader
attatched to & separate I/0 unit
with LEx15 memory - I am willing to
supnly information if & when completed
and the bugs are irencd out ',

Many peopl: are cautious ahout
giving details of projccts that are
s8till in the constructional stage -
don't be = even if you've only gob
the germ of an idea please pasc it on
to lnspire others. In any case ny own
experience is that one never finishes,
there is always somc modification to
do or some extra focility to be
added.

I would like to npublish full
details of one mechins in each iscue,
say a bloeck schematiec (down Lo the
register level}, instructicn zet, and
any particularly inlercsiing details
of the system, construction or soft-
ware,

THE SALE

The Electronic Hobbles Company
grand closing sale in the caverns
underncath 5t, Pancras station really
was the sale to end all sales. In
fact it may still be going on - see
the advertigsement iIn larch VWireless
torld., I went down there on the first
day and like evoryone else there was
stag ered Ly tie sheer amount of
sauipment and the low prices. ihe
choice gocdies toolk some searching
out but in the end I got a good
Friden rle.ovwriter and a sealed
hix20 eore gtack Tor a total of 219.
(Cy the way, has anyone got any data
on the rlexowriter 7). l'or anyone
with a little neore cash to spare
=nd a larpge spare room Lhere were two
IBK 1401 processors and various
aszorted nag tape units, card punches
& readers etc.

ULD CORPUTERS DEVER DIE . o

Going Lo the sale led me to wonder
what hanpens to all the old
tioet digital computerz seem to have
a maximum useful 1lifc of about 10
years, or less if they are leosed.
Some do, of course, end up being sold
a8 scrap or donated to the local
echool; but I suspect that a large
number, especially those on lease,
arc just destroyed. This seems a
terrible waste and surely there must
be a way some of this 'junk' could
be legitemately diverved to peaceful
amateur use. Hat how 7

L _—

Thiniting alony these lines - zat the
precent time it iz the first
generation type of machine that is
bteing scrapped, but in 5 - 10 years
time ¢. Will we be recuscitating

I 370 systens 7.

One proup of enthusissts in the USA
have managed to get hold of 100
digital computers that were to have
been scranced when the ldnuteman
miesiles wore heing re-furbished,
together they have worlted out the
necessary movifications to couvert
them to general usc.

accn oot THE VITL

secruit a member today, with more
manmbers the cost of each copy of the
AGUN poss dovn so we can publish
more lssues per volume,

and

machines,




DEVICES STHANGE
HOM's, RAll's, PiCil's and now tie
WoM, Signetics have just brought
out a 9046 bit random access lirite
Only Memory. Typical applications
are said to include;
Don't care buffer stores.
Artificial memory systems,
First in = never out (FINQ)
asynchronous buffers.,
Overflow Register (bit bucket).

IUTEL MICHO COMPUTLRS

The CS5-4 is a set of 4 KOS IC's
that can be combined to make a
gpecial purpose computer. They are;

The 4004 4 bit central processor
unit. This consists of a 4 bit
adder / shifter, 16 4 bit index
recgisters, 4 12 bit srogram
counters (3 of them belng used as
a 'return' adiress stack), an 8
bit instructlon repister mnd the
control logie. The instruciicn set
comprises 45 instructions including
both binary ond decimal arithmetic
capability.as the set is intended
for special purpose, dedicated,
applications, the program is stored
in 256 x & bit LOM's (the LOOLl) and
date in the LUCGZ2 320 bit RAM -
which alee srovides a 4 bit output
port. Additional IO capability ie
provided by the 4003 10 bit serial
in/parallel out shift repistep,

The 4004 iteelf provides all of
the neceszary control signals for
¥l RO, 1280x4 RAM and virtually
unlimited I0, The typical eycle
time is 1]p5,

The 3008 is an & bit CPU that ecan
be used with any type of memory.
It contains an 8 bit accumulator,
two & bit temporary registers, four
flag bits and eizht 14 bil address
registers snd the control logic,
Cycle time is typically =Cus.

Intel have also developed two
mierocomputers using the LOOL and
8008, each on a single FC board.

The 51M4=01 comes complete with one .

4004, four 4002, TIY interface snd

clock generator, To avoid using the
mask programmed LOOl's, the board im
equipped with the drive circuits and
sockets for four ppgxf 1701/2

electirically re-programiable R0b's,

The SIMA-01 uses the 2008 CIU with
1€x8 RAM -nd sockets for 218 ROM -

again the erasable 1702.T[Y interface

and the clock generaotor sre included
on the 11.5 x 9,5 in boord.

1972 prices for these devices (from
%ialmore Llectronies Ltd, 11-=15
Betterton St, London .'C2H 9BS )
were - for small quantities =

LO02  126.25 8008 & 98.40
LOoC3 530 SI4-01 270,00
Looy 2. 94

THE GALDOR CEIIRE

The following is taken {rom a
handout sent by S.Fyfe;

".ho we are ; Galdor is a group of
interdisclipinary engine.rs and
students who have beught

themselves a second-hand computer
and erected a building in which

to operate 1t.

How we work ; "he centre and the
computer are made avallaiule for use
by anyone at any tiwe. Zeins an old
compuser (1960), depreciation is
hegligable and the centre is run 'at
coet!,

areas coversd ; York ig encouraged
from the student community and others
in many fields including Sociclegy,
art; Ecology, Scientific, Survey
Anaolysis ete. A minimum of commercisl
work makes the unit econcmically
viable.

advantages ; A free atmosphere,
'hands on' control of a powerful
tool, advice and assistance and the
general availability of information
and help make such an '"Alternative
Tocessor' attractive.

Configuration ; It is an ICL 13%01A
with four ¥" magnetic tape units, line
printer A0C 1/min, a card reader %
punch, paper tape & full preparation
cquipment, 36 OCC words of drum store
and 2000 words of core store working
with 48 bits per word and 12 us
fixed instruction time.

Developments ; [he programming is
well developed, and hardware enhance-
ments are under way.

4ctien ; Hard to beat as a democratic
unit open to ideas. Drop round % see
Galdor]

The Caldor Centre

&2 DBrighton Rd.

Surblion, Surrey, "T6 SPL
0l 399 1300 ©
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SURPLUS BILS

J.Gray,
Bath (07
general

conputer for sale ( or svwap for
a digital machine) , Details

and part

J.Flore
larylebo
262 6058
Thursday
241l dur
writes;

borrow a
they are
possikbly
around t
£5=10 if

nave large nos of minabure Jones
and Belling Lee Unitor connsctors
for sale. 1 also have a jrotty

FI' readc
Also lar
PS5 conmpo
requlren
IBK mode
swrltches
L "

— L

rospect House, OQakhill,
49 84 255) has a Shorts
purpose analogue

g list on request,

ntin, 203/5 Cld

ne Rd, Londen il (01

f-7pm liondays,

s or 01 509 5111 ext

ing woridng hours)

"If anyone would like to
GPO 1200/600 vaud wodem
very velcome, [here arc
more of these modens

hat eould be bought for
anyone is interested, I

r & punch 210 the pair.

ge amouvnts of low voltaye
nents surplus Lo oy

ents and =n almost usecable
1B but it has no IO

or electromapnets, say

ULO 510

gital Comruter

il A0 Co=J chisn W = O

HTmoEE O e +

L |

000000 -
0oo00l J
000010 K
Q00011 L
000100 ¥
£00101 I
C0u110 0
00011l r
001000 4]
colcel R
oololl  §
0011CC *
01oooc

010001 /
0Lo01s 5
£10011 T
01010C i
010101 v
010110 ¥
Glo1lz X
011000 ¥
011c0L b
011011 3
011100 (

I 7090/ & CDC 3000 code

100000
100001
100010
100011
100100
100101
100110
102111
101000
101001
101011
101100
110000
110001
1lo010
110011
ll0l0oC
110101
110110
110111
111000
111001
111011
111100

- on 1M 7990/4%)

I.D.Spencer

10 bit words (2 five ©bit characters / word), ihax oL memory which
can be of any type as Lhe CFU treats meomory as a special veriphersl
an can accept any eycle time. 2's complement arittnetie, Standard
interrupt structure ( nriority by software].

Hardwa
F re
L
ot T
GPH
e
Fig
A ds
B ise
0 is

re Hagisters;

pister is the oropram counter (135 bits)
is the memory address repgister (1% bita)

g the sector register (3 bits)
iz the group r+ dcter (5 nits)

the memory deta cerister (10 bite)

the furction redster {3 oita)

the prisary data re dster (10 vits)

tie scconuary data regicter (1v bits)

che cperator®s re lster (1L cits;

{ihe accer ls & one it se-ial adder,

as a counter. The &,1,1,0,00R & Sn are shi

Lhe PP register 1s wired

It re dizters)

Jdemory is divided into sectors ol 1024 lceabtions sach and each
gec.or is divided into 32 rroups of %2 locations esach.

hepory Heference Instructions;
loads the A rez with tie centents of tlie speecified location.

LA
STa
ALL

gtores the A re: In the s:ecificd locatidu.
the spovllled loemtlon

adds the conton: of

to the & Iesg.

GAS comparea the contoent of tle A& rerp with the conlent of The
‘zor then oxecute
next instruction, if tley are enual sidp one lrstruction,

gpecified location, if & is the lao

FER S

if A i the spaller sizip two instruetions,

o

GILE
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JHFP unconditional jump to the specifiec location

JST jump and store program count

IRS increment specified location, if zero siip one lnsiruction

1/0 instructions;

UCP device control instruction
INA input to A reg from device
OTA output from A to device

SNS sense test instrucktion
A1l I/0 instr sidp if succesclul

SKP instructions, sidp if;

A is zero 4 is5 not zero
Abit 11 0 4 bit 10 is O
Bpit 1 is C B bit 10 is O

Sense sy set Sense sv not set
AAD instruclions;

TCA 2's complement A

TCB 2's complement E

APE A plus B

AMB & minus B

BrA § minus A

AOA sad 1 to #

AOB add 1 to 13

note... result always goes to

A Ter

ORA instructions;
LoA operators reg to A
I0A interchange ozerators rep
and A
LOG operators reg to B
ICE interchange operators reg
and B
note... these instr available
with test for C reg loaded and
gip if suecessful, and mbility
to set cperator request light
for data dn C reg if test fails.

Hemory Reference;

ST instructions (all right shift);

Shift A

Shift E

Shift A & B together
Shift A & B independantly

ROT instructions;

dotate 4

fotate B

f

Rotate &4 & B together
rotate A & D lndependantly

CLR ingtruciions;

CLA
CLE
LGP
SCh
{0

set A reg to zero

set B rep to zero

set OPR to 11111

set € bit (adder ecarry bit) to 1
rezet C bit

GEN inslructions;

s b
NG
ELT
ISG
HER

1k

ernable interrupt

lnhikdt interrupt

halt

Input SH & CFR o A reg
normalice sector reg (SR)
independant E shift % rotate

note.,, all of these instr. (e:icept
halt) may be cxecutcc at the same
time. Lhe ISG instr inpuls S5H &%
GFR to A along with op code for
special L3G instruciion ( for
exeeution later),

Lotk

instruction;

loads sector and group addresses
for use by program

i

|

I

| [ 1 1 ]

l——Up code-l—1Data group adiress—
U= direct accr
1= lndireect adcér

As can be szeen only 5 vlts are available for adcreccing (plus one bit
for indirect audressing). & memory ref inctruction normally refers to
an address in cthe group of locations referred to by the PR register
(in the ssme seclor as the instruction)., The content: of the ©ER can

be changed with the L33 instruction,

as the Lala CROUP,

Mhis

grup of location= i=s 'thouwn

I'ne normal data group for & sector is the higlsst group in the sector
'3¢. Loeatlens C,1,2,% of bthe data group can hold data in the normal
way out if they are indirectly addrescsed
indirect addresses ( used Jor multilevel indirsct adiressing)

Other loecations in ilie datz group hold either data or asdresses and
as they are 10 bits long way refer Lo any location in the sector when

read as an indirect addarcss,

they theunselves become

wote, .. J.P instzuctions refer to logations in the instruection
group referred to by the P reglster not the %P3, but indirect JI'pP
refers to locations in the data group.
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To allow the program to move
from sector to sector fTor data
addresses or instructions whe 33
register is utilised. lormally
the SR holds the sane sector
address as the P register tut 1t
can be changed with the LSG
instruction, If the SR specifies
g different sector to the P reg
direct addressin; is treated
normally but indirect acdrescing
in 4 mem ref instruction causes
not indirect address but the
hardvare to po to the address
specified by the instruction in
the SR sector instead of the same
sector, If a JUKF instructlon is
perforned in this way Lhe I' reg
will end up containing the same
gector 2= the SR mnd the program
then continues norwally, The SR
can be normalised to the same

sector as the P reg by means of
the KSR instruction,

Data words are 10 bits lon;,
bit 1 (MSB) specifies the sign
of the word giving a range of
+511 to = 512, llowever the
comprehensive shift instructions
make double preclsion by software
fairly economical which gives the
machine a basic deuble proecision
modular range of +524 247 to
-5215 288!

liormal input and cubput via a
modified Creed teletype using a
modified 5 bit lurrsy code, It
is of course eventually ho ped to
expand the machine to encorporate
maz tape and some real time
interfacing., 1 would alse like to
carry oub =soma development on
btasic time sharing and comiunic-
ation using the machina.

The CPU has three basic eycles of
operation; Fetech, Indirect &
Execute, Lach cyecle is mades up of
a number of timing levels between
TLO and TL7, not all cycles will
have all of these timing levels
and exit to a new cycle can Lale
place from a number of different
tiring levels.

The memory is treaied as a
peripheral (bui not the sae as an
I0 peripheral) of the T anc wiile
locations are beln: accezeed the
CHI is stalled by a HEN.2TT signal.
Alsc, while reglsters are belng
snifted und:or control of a shift
counter the CFU timing levels ars
stalled,

SUARE ROOT ALGORITIE

To find the anproximate square root
of &4 (A greater than 1);

Xi=0
B:=
Grsl

p—

c-1 < [a <c

can be mede
ie multiply
then divide the mnswer by

and of course the angver
more accurale by sealing,
4 by 100,
16,

A

For the ACCH; codes k schematics for
teletypes, pancr tape reanders / punches
ebec. Aljorithns { from addition to
cirese playing). Articles = desecrintive
or instruetional &t all lewvels,

1 would particularly like to heoar
fror those wio lLave wanazed to build
up core or IC memories from wscratch.
o payment = but the plory of
geecing your thoughte im-ortalised
in print and the gratitude of those
who can learn fraw You,
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