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8K ON BOARD MEMORY!

5K RAM 3K ROM or 4K RAM 4K BOM {link
selectable) Kit supplied with 3K RAM. 3K ROM
System expandable for up to 32K memary

2 KEYBOARDS!

56 Key alphanumenc keyboard for entering high level
language plus 16 key Hex pad for easy entry of
machine code

2 MICROPROCESSORS

ZB0 the powerful CPU with 158 instruction. including
all 78 of the 8080, controls the MM57109 number
cruncher. Functions include +, —, ° squares
roots, Iugsqsxpcnenn:ﬂ% tng tunctions, inverses aic
Range 107" t0 8 x 1977 10 B figures plus 2 exponent
digits

EFFICIENT OPERATION

Why waste valuable memory on sub routines for
numeric processing? The number cruncher handles
everything internally!

GRAPHICS!
64 character graphics option — includes
transistor symbols! Only £18 20 extral

MEMORY MAPPED

high resolution VDU circuitfy using discrete
TTL for extra flexibility, Has its own 2K
memoary to give 32 lines for 64 characters

RESIDENT BASIC

with extended mathemancal capability Only
2K memory used but more powerful than
most BK Basics!

KANSAS CITY

low error rate tape intertace

1K MONITOR
resident in EPROM

SINGLE BOARD DESIGN
Even keyboards and power supply
circuitry on the superb quality double
sided plated through-hole PCB

COMPLETE

KIT ONLY

5 £275.00

+VAT

Cabinet size 19.0" %X 15 7" x 3 3" Television by courtesy of Rumblelows Lid ., price £58 .62

PSI Comp 80.Z80 Based powerful scientific computer
Design being published in Wireless World — NOW!

The kit for this outstandingly practical design by John Adams being published in a series of articles in Wireless World really is complete!

Included in the PSI COMP 80 scientific computer kit is a professionally finished cabinet, fibre-glass double sided plated-through-hole printed circuit board 2
keyboards PCB mounted for ease of construction, IC sockets, high reliability metal oxide resistors. power supply using custom designed toroidal transformer 2K
Basic and 1K monitor in EPROMS and, of course, wire, nuts, bolts, etc,

SYSTEM
EXPANSION
COMING
SHORTLY!

e.g. e
8K RAM Board
8K ROM Board

Prom programmer
Printer Interface
etc.
etc.
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Kit also available as separate packs e.g
PCB. Keyboards. Cabinet, etc

PCBsize 16.0"'x12.5"

Value Added Tax notincluded in prices UK Carriage FREE
PRICE STABILITY: Order with confidence. Irrespective of any price

changes we will honour all prices in this advertisement until October

31st, 1979. If this month’s advertisement is mentioned with your order. POWEH H AN co M P u E B s
Errors and VAT rate changes excluded. I I

EXPORT ORDERS: No VAT, Postage charged at actual cost plus 50p . aw

handling and documentation. (a division of POWERTRAN ELECTRONI CS)

U.K. ORDERS: Subsequent to 15% surcharge for VAT. NO charge is

made for carriage. Or current rats.ifcha_nged. . . PORTWAY INDUSTRIAL ESTATE AN DOVER
g::;ﬂ;ggg#g;lt’v:;] ::rrk}tls optional service (U.K. mainland only) AN DOVER HAN TS SPTO 3MN {0264] 64455
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NEWS

All the latest on the newest .. ...

SOFTSPOT

Readers programs for your enjoyment

TRITON BASIC V5.1
A more powerful BASIC for this popular machine
COMPUTER MUSIC

Connect ET!’s polyphonic controller to your micro

MICROPROCESSORS BY EXPERIMENT

Clock it faster and see where it gets you
SCES REPORT

From across the pond we bring you the news

READER SURVEY
Help us to help you

READER OFFER:TELEPHONE CALL TIMER
Keep track of the pennies.
CONVERTER PROJECT

Hexed with numbers, convert them!

CONVERTER PROJECT

Hexed with numbers, convert them!

ONLINE EXHIBITIONS

*A pictorial view of two recent London shows

BEGINNING BASIC .
More on Extended BASIC commands

PRINTOUT

Readers views expressed

SPEECH RECOGNITION
Fact or Fiction? We reveal the truth

BRANDS
A high speed game in BASIC

Cartoons 11, Next month 19, Marketplace 29, ETI 47, Books 50, T Shirts 59.

Distriputed by Argus Distribution Ltd. Printed by LSG. Limited, Lincoin.
EDITORIAL AND ADVERTISEMENT OFFICE
145 Charing Cross Road, London WC2H OEE. Telephone 01-437 1002/3/4/5




1RANIAM wowers

SINGLE BOARD EXPANSION 8 SLOT .«
TR ITON sl MOTHERBOARD e

COMPUTER @8

TRITON. Expand your Triton simply and I
Three new exciting expandable systems designed for easily with our new B8-slot motherboard
ease of construction and flexibility. complete with its own P.S.U. takes 8 plug-

Kits come complete with
case, power supply, full
keyboard, PCB. All com-
ponents available separately,
see catalogue. Full hardware.

in Euro cards. Plug-in 8k RAM card and
Eprom cards now available. Kit complete
with PSU + 1 set connectors.

Programming manual avail-
able. The system is easy to expand 8K RAM CARD 8K EPROM
and is well supported. Features — i : CARD
2, 25 or 7K Basic in Eprom (see Triton Bk Static Compl Tri K
catalogue). e s i
Single Board eThree Firmware options Bes 2141:L tfc;:fv f-‘?z = to take upg to
Holds up to 8K Memory #Basic in Eprom g&vﬁg On tfoaarg 8 x 2708 Eproms
eCassette Interface ePlug-in Expansion Yoaliat M (1k xB) as RAM card
Boards regulation. Mem

P 1Co £286 .. PCH sellefct' RAMS EE? Om‘"'ls€15

only £15 — £5.50 it less Eproms

ersona mp“ter From gk Kit less RAMS £31 incl 5SKTS & components Eproms (blank) £9 Complete kit + VAT

Bl DIRECTIONAL VIDEO MONITOR
MATRIXPRINTER  £595,, NEW ONLY

The BD80 is a low cost, 80 column line printer with A brand new fully cased (metal)

microprocessor control to provide excellent re- Nishiesoution 0 Adad imental m‘
liability and performance r:;;:l PfDSU Tf:?{m? nlgfr ESE i hzfnl + VAT -
e5x7  Matrix 10 lines/sec Paper Advance comput;r Systas Car‘fi'rage Hy

¢10 Char perinch @112 Char/sec A y

slinosinch ' 484 nesper minute el LR

0400 Char Buffer eSelf Test

oFull ASC Il Char Set eFully Cased

A
UNIQUE PCB CONNECTORS VIDEO DISPLAY
PRINTER Edge connectors gold g INTERFA M
FAST contact double sided PCB 8 i nan 1 dceed 5 ODULE
AND tors ! ompletely built and test, t‘e —ax
RELIABLE ﬁ?nnec Price 156" Price § SFAE X905 card nés W - IB’“@‘B@
22/44 £320 6/12 - fle = dustry standard SPF 96364 CRT | e f o’
25/50 £3.60 10/20 Ei.lw E control chip and allows ASC Il | Do/
: 56 £.90 15/ ¥ parallel input of data to be out-
Switch selectable baud rate from 110 to 9600 on a gm £4.15 13;% ggg = put to video monitor 64 charac- | = o
standard V24 and RS232 Interface — Send SAE for 85/70 £4.60 22/44 £0 = ter by 16 line display full cursor | = e |
further details. Ideal printer for Triton or any system ﬁ{g E;-;g xe g-g ::"‘,'I‘"- 3"‘?';5" supply.  Full L':"_':.EI
S s E . . tails  available on request
requiring high speed, reliable, hard copy. We can 43/86 £5.50 43/82 £4.60 (Send SAE). UHF modulator
suppl bl (5100 Bus) i
upply consumables. 50/100 £5.80 us + VAT available, £2.50 extra + VAT, + VAT
i /
COMPONENTS 74LXX snTas TN 100 MEMORY AND SUPPORT CHIPS
SNTALSOON 18 SNALSSN 21 SNTALSIIN © SNTALSIHANI 8 SKTALSRSN 255 {prices exchude VAT)
L a L N SNTALS195AN 85 STEN REGS
SNZALSIN 20 SNTALSSEN 21 SN7ALSIIN 75 SNIALSISN120 SNIdLSBon s oo SUFPONT AAMS T ang N o T el 750
SN74LSOGN 18 SN74LSEGN 150 SNTALSI4EN 120 SN7ALSISIN 120 SNI4LSasoN - 35 1 o e 800 LNTOSCN 1 7812 0 200 30 TMSEN B0
SNTALSOMN 20 SN74LSTIN 35 SNT4LS14BN 175 SNTALS221M 125 SNJALS3SIN 150 s St 2 re S0 Cmacn & Tmis 2 1MHZ 160 MCIa 1200
SN74LSOSN .26 SNTALS73IN 40 SNTLSISIN 85 SNTALS240N220 SNIALSHEN B8 228 SR L £ W0 (MICH 43 Tma 50 1008K I8 MCI4I2 1290
SNTALSOBN 20 SN74LSTSN 46 SN7ALSISIN 60 SNTALS24IN 180 Snodroman oo 0 ity it T 20 LMIHCN 13 TEOSK 18 18K 300 oes 109
SN74LS0SN 22 SN74LS76N 35 SN7ALSISAN 180 SN7ALS242N 190 SNIALSIEIN 65 -4 o i1 HOMS ) 130 781K 150 2MHZ 15 CPU
SN74LSION .18 SN7ALSTBN 35 SNTALSISEN 1.25 SNTALS24IN 196 SNTALSIEEN 85 a5 .00 214 550 745287 370 LM74ICN-14 33 JEISK 150 2457K 305 8080 6.3
SN7ALS1IN 26 SNTALSEIANI 15 SNTALSISEN 125 SN74LS24AN210 SNI4LSIZIN 175 268 100 210203 160 745472 1200 LMP4ICNB 25 TEMK 15 276K 270 6800 L'
SNTALSI2N 26 SN7ALSBEN 110 SNZ4LSISIN B0 SNI4LS245N260 SN7ALSITTAN 170 5] 500 740920 11,00 74570 BO0 LMMICN-14 .78 7905 110 3IMHZ 305 700 B.00
SNTALS1IN 55 SN74LSBEN 40 SN74LSISBN 99 SNT4LS247N 125 SN7ALSITSN 72 8253 11.00 74Ca21 11.00 745473 1248 LM74ICH 119 7912 110  4MHZ 270 780A 15,00
SNZ4LS1N 89 SN7LSION .65 SNTALSIBON 115 SN7ALSD48N 185 SNTALSITIN1.75 0% 500 74C929 1100 TASAT4 1248 LM74BCNB 45 7918 110 443M 100 go8s 1295
SN74LSIEN 26 SN74LS3IN 98 SN74LSI6IN 115 SNTALS243N 130 SNIALSTIEN 1@ 57 11.00 4027 100 1/ LM748CH .46 7224 110 SMHZ 27 802 8,00
SN74LS20N .20 SNTALSSIN 30 SN74LSIGIN 115 SNTALSIEIN 1.45 SNTALSITON 1,40 8258 1250 408 Wm 2513 T80  LMI4SEH 72 THOSK 180 SMHZ 27 SCMPH 10.00
SNTALS2IN 26 SN74LSSIBN 65 SNIALSIEIN 90 SN7T4LS25IN 125 SNTALSIBIN3 65 o] 1800 4045 815 1095 LMISSENE 48 7912 180 TMHZ 170 Mg 12s
SNTALSZ2N 26 SNTALSS5AN120 SNTALSIBAN 150 SNTALSISIN 140 SN74LSIBEN 57 &820P 450 4060 700 14412 1290 LMI14880 855 THISK 150 7.168M 250 @00 30.00
SN7ALS26N 29 SN7ALS9BN 1.75 SN7ALSIBEN 1.70 SN74LS2EBN 95 SN74LSI90N 198 8821P 450 2107 780 LM1889D B 7R4K 180 BMHZ 270 W/WRAP SKTS
SN74LS2TN g SNTALSIOTN 9 SNTALSIBSN 1.75 SNTALSISAN 1 45 SNTALSITIN 1.50 6850P 460 4116 800 LM3OTAH 33 LMi4asAD 126 DILSKTS 10MHZ 27 BDiL 20
SN7ALSZ8N 35 SN74LS10ON 39 SNTALSIEEN 195 SN74LS260M 30 SNTALSI95N 1 6O G852P 550 4118 2000 LM301AN-B LMI4gEN-14 o8 BDIL 14 107M n
SN7ALSION 25 SN74LS112N .39 SNPALSIGON 1.95 SNTALSZ61N 3.50 SN7ALSI0BN 170 AY-52378 1150 B0P20 10.00 LM (MiniDipl 30 L N 65 14DIL 15 18M 2-§ ’gmt 35
SNTALSIIN 20 SNTALSIIIN 44 SNTALSTTON250 SN74LS266N 33 SN74LS30EN275 MCT441Y 1200 ZBOCTC 1000 LM3EN 9 LMMOIN 65 16DIL 17 daMm 290 180IL 42
SN74LSXIN 39 SN74LSTIAN 44 SNVALSIIIN220 SNTALS27IN155 SNTALSIEN - mo M57109 1243 ZEOAPID 1400 LWOOSK LNDAGIN - ) Tl 3 Soaon - o 2
SNTALSIIN 29 SNTALSIZIN 79 SNTALSI74N )16 SNT4LS2TBN 79 SN74LS42aN 450 METIB0 1000 ZEOACTC 1400 LMTIG 145 LMISOON B4 ggg:t 2; i ’B L e
SN7ALSIBN 29 SN74LS123N 90 SNTALS175M 1.05 SN7ALS2B0N 175 SNTALSAABN 1 25 M57181 10.00 LMITH 129 TUOBOCP 148 2o X coo mDut _gs
SN74LSAON 25 SNTALSI2AN 150 SNTALSIBINZ 75 SNTALSIZRIN 180 ShvaLesion | o IMseor 500 v B R U UG s =0
SN74LSOIN 79 SN74LSI26N 65 SNTALSISON 175 SN74LSZ9N 1,80 SNI4LSAS0N 195 B1L595 1.80 LMIZIK 600 TLR2CP 129
SN74LS4IN 95 SN74LSI26N 66 SNTALSISIN1.75 SN7ALSIHIN 180 SNIALSE6BN 0F BILS% 1® LMZaN 5 Tumch s
SNTALS4BN 95 SNIALSTZN 75 SNTALSIZN 185 SN7ALSI95AND 20 SNIALSSOON oo Spsu Lhtiaaet S S
SN74LS4SN 1.08 SN74LSI33N 39 SN7ALSI®N 175 SN7ALS2HN220 SNTALSEION2.T0 i
TRITON DOCUMENTATION HOME COMPUTING CATALOGUE NEW
available separately as follows, prices include p & p If you're in town, visit our showroom in MM Ad size catalogue
Triton manual — detailed circuit description and constructional details Chapel Street, next to Edware Road tube (<% A\ ;;':Lz ;”,D‘ng{s
plus user documentation on level 4.1 monitor and basic £6.70 station. We have Tritons on display plus a A\
L4.1 listing — listing of 1K monitor and 2K tiny basic £4.20 . \
L5.1 user documentation on level 5.1 firmware £120 comprehensive range of components and + SAE
:L,g,:a'sﬁng—lisﬁngen.SK rnonit:r and 2.5K basic F5.20 accessories, specifically for personal com- '
-1 user documentation on 7K basic interpreter
Motherboard, 8K RAM and 8K EPROM constructional details SAE puter users. Books, mags, tapes, data, cables P:fléés
User group newsletter subscription £4 per annum Triton software — Send plus much more. Showroom open 6 days a UDE VAT
¥ . x EXCL
SAE for list of programs available for Triton. week. (Half day Thurs. from 1.30).
p ALL PRICES - -TRANSAM COMPONENTS LTD.
| R ANSAM ‘m VAT cxciupevar LS IR
LONDON, NW1 TEL: 402 8137




NEWS

FLOPPY CONTROL
FROM INTEL

A new single board Universal
Floppy Disk Controller, the
iSBC-204 has been launched by
Intel. As standard it can control
two drive surfaces but can be
expanded to four. Using DMA
and programmable track access
it can read, write, verify and

search with most single density
soft secored standard or mini
drive units.

Also announced recently is a
reference card for owners of
iSBC 80/20 single board compu-
ters, with a wide variety of
useful information. For more
details on both products contact
Intel at 4 Between Towns Road,
Cowley, Oxford OX4 3NB.

BURSTING OUT

Small business systems are the
ideal companion for Cave Tab's
Model 2444 table top burster.
It can cope with most types of
paper stock, cards and chegues
at up to 200 feet per minute.

The unit can also handle multi-
part forms and both static
eliminator and slitter are avail-
able as add-on's. Total price is
around £1,150. Cave Tab are at
Teuter Road, Moulton Park,
Northampton NN3 1PZ, Tele-
phone 0604-48125.

BLASTA PROM

Enjoy wiping out your PROMS?
Well you can now erase up to
104 EPROMS simultaneously
with a new unit from Micro-
system Services. Complete with
a built in timer unit and indica-

tors it will either accept whole
boards or individual EPROMS,
The UV tubes have a life of
2000 hours and thereafter they
start to lose efficiency but can
still be used. More details from
Microsystem Services at Duke
Street, High Wycombe, Bucks.
Tel. 049441661,

HARDING HELP

An urgent release has come our
way from A.J.Harding (Moli-
merx) the TRS-80 Software
house. Apparently the CTR-80
recorder can cause severe prob-
lems with your tapes, rendering
them unuseable. The cure
appears to be to put a 1A 50V

diode across the brown motor
wire, plus to plus-minus to
minus. Harding's will undertake
to repair any scrampled tapes
that they have supplied, for a
limited period, but you must
include postage to cover costs,
A.J.Harding live at 28 Colling-
ton Avenue, Bexhill on Sea,
East Sussex.

PRINT IT BOTH WAYS

A bidirectional 40 column
printer is beginning to make its

com 100 is a low cost roll
printer. Complete with its own
micro the unit uses either black
or blue thermal paper and is

Supplied complete with integral
power supply it will cost around
£243 and Apple or PET inter-
faces are about £43,

mark in this country. Available
from both Microdigital and
Personal Computers the Trend-

available with a variety of
interfaces, Apple, PET or
RS5232. Using a five by seven
dot matrix and ten characters
per inch it will print at 40
characters per second. The basic
parallel interface is in ASCII
format and is TTL compatible
with strobe and busy signals.




Ty MICRODIGITAL LTD.

NEW LOW BOOK PRICES AT

/VICRODIGITAL

Microprocessors: from chips to
systems — R. Zaks —£7.
Microprocessor interfaci
techniques — R. Zaks — £7.95
Practical sokid design.
Oluky —£5.20

Some common Basic programs —
A Osbome — £6.30
Understanding solid state
electronics.

Texas instruments — £2.40

Mi systems design.
I(Ilngmun —£14.00

Designing with TTL integrated
circuits.

Texas Instruments — £24.80

Fund Is and applications of
dlgltll logic circuits — S. Libes —
£6.36

Sceibi "8080"" software gourmet
guide and cookbook — Scelbi
computer consulting— £7.95

B080/8085 Software design — C. A.
Titus, P. R. Rony etal. — £7.50

Pmactical microcomputer
programming: The Intel 8080 — W.
J. Welleretal. — £17.56

Scelbi’s 8080 standard monitor£9 95

Scelbs's BOBO standard editor £9.95
g?glgss's 8080 standard assembler

Scelb computerconsultants

8080 Asssmbly language
programming— L. Leventhal —
£7.95

An Editor/Assembler system for
8080/8085 based computers — W. J.
Weller—£11.96

Scelbi 8080 Galaxy game — Scelbi
£7.95

280 —W. J.

Semiconductor circuit el ts —

T. Towers and S. Libes — £5.56 s T anabor - Gas
AL ihank— 0.4 tor — —£3.95

o Practical microcomputer

CMOS cookbook — D. L tor— 9 e

£7.95 Weller— £23.

T. V. Typewnter cookbook — D.
Lancaster — £7.50

Cheap video cookbook — D.
Lancaster — £5.10

Microcomputer problem solving
using PASCAL — K. L. Bowles —
£7.84

PASCAL User Manual and Report —
Jensen and Wirth — £5.52

Bestof BYTE vol. 1 — Helmers et al.
- £8.95

Best of Creative Computing vol. 1 —
AHL ot al. — £6.95

Best of Creative Computing vol. 2 —
AHL et al. —£6.95

Scelbi-Byte Primer — Helmers et al.
—£9.95

The Best of Micro — Tripp et al. —
£6.95

The First West Coast Co ter
Faire proceedings — J. C. Warren —
£9.56

The Second West Coast Computer
Faire procesdings — J. C. Warren —

Basex — P. Wame — £6.40
Superwumpus — J. Emmerichs —
£4.80

Ciarcia's Circuit Cellar— S, Ciarcia
—£6.40

Bar Code Loader — K. Budnick —
£1.60

Tracer: A 6800 dcbunyng program
— J. Hemenway — £4.80

RABB00ML: An MB800 Relocatable
Macro-sssembler — J. Hemenway
—£20.00

The 8080A Bugbook-
Microcomputer interfacing and
g_?mgsnmmlnn — P. R. Rony st al. —

8080 machine lan
g:ogrl mming for Eginnou R.

ntore— £5.1

Phone in your
Access/Barclaycard
Number on

051-236-0707

SEND ME:

A

Sargon Z80 Chnl Program —D.
and K. Spracklen — :s 50

The 280 mi handbook
— W. Barden — £6. 95

A-80 Pr ing for logic d

— A. Osbomne — £5.95

Z-80 Programming manual —
Mosatek — £4.50

Sorcerer Technical manual — £8.85
programming: the M6800 — W. J.
Waelleretal. — £17.56

Scelbi 6800 Gourmet guide — Scelbi
computer consultants — £7.95
Programming the 6800
microprocessor — Bob Southem —
£8.00

6800 Assembly language
programming — L. Leventhal —
£7.95

Using the 6800 micmpmsor-—
E. Poe—£6.25

APL — an interactive ap| muh o
Gilman and Rose — £9.
Microprogmmmed APL
implementation — R. Zaks — £14.75
A guide to SC/MP programming —
Drury — £4.00

Artist and computer — R. Leavit—
£3.96

llustrating Basic — a simple
prl;g‘r;;nming language — D. Alcock

Basic computer games — D.H. Ahl
—£5.50 ot

Game pllylng with BASIC—D.
Spencer— £5.56

g;luhtp llmullﬁﬂh;— R. Garrett—

Game playing with computers — D.
Spencer—£13.56

57 Practi in
BASIC — K. Tracton . to o

Chess and computers — D. —
£7.16 PR Dy

Chess skill in man and machine —
P.Freyed —£11.84

1 ENCLOSE:

CHEQUEPOSTAL ORDER NO... .. .............c0vun
BARCLAYCARD NO. ...
ACCESSCARDND...........c.covvnvnnnnn
ADDRESS.

COMPLETE AND POST TO
25 BRUNSWICK STREET

Ay RUIEI )/ 4

D.C. POWER SUPPLIES

Now, like Intel, Motorola and National you can buy

Power-One open frame power supplies and enjoy

quality and reliability at LOW LOW prices. Over 70

different models to choose from including floppy

disc drive supplies as well as single, double, triple
and quad output.

Single Output
5V at2.7A w/OVP 150
BV at5.44A w/OVP s
12V at6A £8750
16V at5.4A o7 5
Dual Output
"oﬂpy nlsc n"ve 41210 15V at 1. 5A f41.00
Supplies % 181024V 810 4A m
4 5V at5.4A w/OVP g .

— with connectors and cables for
Shugart drives if required.

CP-249 — drives one mini drive £33.00 = '

CP-323 _ drives two mini drives g80.00  Triple Output

CP-205 — drives one Shugart SAB00

or equivalent 8" drive £68.00 5V, 9-16V, -5, - 15V ar 1 BA 1o WO.BA
CP-206 — drives two SAB00 £78.00 me:ﬂ.ﬂ o £177.00

Discount available to bona-fide educational establishments Ooaneny
discounts start at five units. Trade enquiries welcome
Send large SAE for full catalogue and price list.

COMPUTERSLTD.,

133 Woodham Lane, New Haw, Weytndge, Sumsy
KT153NJ. Tel: 093 23 45421 Tetex. 8813487

LIVERPOOL L2 0BJ Tei: 051.236 0707
L N 8 N B N 5 B 8 § &N § B N _§ |

Mewironics

Computer div' of HL Audio Lig

The Newtronics Keyboard Terminal is a low cost stand alone Video Terminal that
operates quietly and maintenance free. It will allow you to display on a monitor 16 fines
of 64 characters or 16 lines of 32 characters on a modified TV (RF Modulator required).

The characters can be any of the 96 ASC11 alphanumerics and any of tha 32 special
characters, in addition to upper-lower case capability it has scroll up features and full
X-¥ cursor control. All that is required from your microcomputer is 300 baud, RS232.C
or 20ma loop, serial data, plus a power source of Bv DC and 6.3v AC. The steel cabinet
is finished in IBM Blue-Black. And if that is not enough the price is only E136.65 +

VAT as a Kit, or E178.00 + VAT assembled and tested. Plus 2 0P & P
Price does not include Video Monitor

To order phone or write 10:—
NEWTRONICS 138 KINGSLAND ROAD, LONDON E2 8BY
TEL: 01 739 1582

Access/Barclaycard accepted.
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CLUB FORUM

Several more connections to our
Club Survey have appeared in
the mailbag over the last month,
The Southampton Amateur
Computer Club (SACC) is based
at Southampton University. The
correct address is The Secretary
SACC, c/o P.G.Dorey, Depart-
ment of Physiology, University
of Southampton, Southampton
S09 3TU. The President, Paul
Maddison, can be contacted on
Winchester 4433 ex 6955, UK
Membership is £3 or £2 for
students and OAP's and this
includes subscription to Bench-
mark, the club magazine. The
club is also linked to the
Southampton University
Amateur Computer Club. Club
meetings are held on the first
Wednesday of the month at
7.30pm, starting in October,
and are held at Seminar Room
2, Medical Sciences Building,
Bassett Crescent East,
Southampton. E

The Thames Valley ACC has
also requested an update on
their club. The primary contacts
are now Brian Quarm, Hon Sec,
on Camberley 22186 or Brian
Steer, Meeting Organiser, on
Slough 20034, Mr Chris Wall-
work is the Publicity Secretary
and may be contacted at Oak
Cottage, Ecchinswell, Nr.
Newbury, Berkshire. Member-
ship fees have not yet been set
but last year was £1 + 50p per
meeting. Meetings are held on
the first Thursday of each
month and they have visiting
speakers, outside visits and also
cater for special interest groups.
As a footnote they are holding a
Junk sale on the first Thursday
in September with bring and
buy stalls, contact them for the
venue,

Next on the list is the Oxford-
shire  Microcomputer  Club,
formerly the Oxford and
District AMC. The primary
contact here is Stephen Bird,
138 The Moors, Kidlington,
Oxford OX5 2AF, telephone
08675-6703 after 6pm except
Wednesdays. They have a
membership of 20 and for the
Kidlington and Witney areas the
meet is on Wednesday nights at
7.30. Membership fees are £5
for April ‘79 to March ‘80. A
monthiy newsletter is published,
mainly software, The club also
incorporates the Oxfordshire
ACC and the Oxfordshire
TRS-80 and Z80 user groups.
Other meeting points are St.
Johns College Oxford, c/o St.
Johns Micro Society on alter-
nate Thursdays and for Oxford
Polytechnic students contact
Paul Duffey at the college for
Tiuasdav meetings during term
time.

Finally, believe it or not, | have
received a letter from the
Burlington-Dnes School Com-
puter Club. They would like to
start a magazine for schools
computing in the London area,
especially for those that have a
3802 Research Machines or use
the ILEA RSTS system. Anyone
wishing to -help should get in
touch with the club at the
school, Danes Building, Du Cane
Road, Hammersmith W12 UTY.
Any charge for the magazine
will be to cover the cost of
production.

Owing to the reader survey in
this issue which we hope will
bring in some more news of
clubs we are holding back the
next survey until the Winter,
So if you want to be included
let me know, address your mail
to Club Forum, Computing
Today, 145 Charing Cross Road,
London WC2H OEE.

FAST MODEM

Borer Electronics have added a
9600 Band Modem to their
range. Called the 96 LS| it pro-
vides a 4800 Band fall-back
speed for poor quality lines.
Using custom MOS/LS1 circuit-
ry and bit slice techniques it

provides an economical full
duplex system. An advanced
multiplexer can be incorporated
to give four full duplex controls
per channel allowing dial up
access or half duplex links. For
more info contact Borer at
Fishponds Close, Wokingham,
Berkshire RG11 2QL or ring
Wokingham 783372,

COMMODORE MOVE

As of July the first CBM have
occupied new headquarters at
181 Leith Road, Slough, Berk-
shire. Telephone Slongh 71229
and 71162, With this move they

have disposed of the Eaglescliffe
factory and hope to be able to
supply a better and more
centralised service. No indica-
tion has been given as to the
fate of the shop in Euston
Road.

GIVE YOUR PET A
TOOLKIT

We have received a new piece of
firmware for the Commodore
PET from Petsoft called the
Basic Programmers Toolkit. It is
available as either a plugon
extra for old ROM machines or
as a plug-in IC for new ROM
ones. Based on a 2K ROM with
machine code programs it gives
you all those useful utilities at
a single command. Facilities
provided include automatic line

numbering, bulk deletion, re-
numbering, HELP, trace and
single step, automatic program
building from tapes, dump, find
and unlist. The last command
makes your program listing
secure, it cannot be accessed!

Available in September from
Petsoft it will cost £75 for plug-
on and £55 for the IC. A full
review of the product will be
published in next month’s issue
but from our preliminary tests
it looks to be a very powerful
and useful addition to any
PET.

TECS GET POST
OFFICE APPROVAL

Remember the home computer
system that we reviewed in our
May edition which could handie
Teletext? Well we mentioned at
the time that the firm who were
making it were seeking PO app-
roval to use the system on Pres-
tel, the TV/Telephone informa-
tics service, The PO have now

given type approval to the syst-
em and Technalogics will be
able to supply systems from the

beginning of September. The
system will be using aerial input
to your TV so no modifications
are needed. They will also be
able to convert any previously
supplied TECS system to Prestel
subject to test. Prices range
from the basic kit at £360 to a
fully configured Prestel editor
terminal at about £2000. For
more information on this syst-
em contact Technalogics at
8 Egerton Street, Liverpool,
Merseyside or ring on 051—
7242695,

frdelaknbad
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T1st AGAIN!

CU RSOR The

assette Magazine for Pet owners

Each issue contains at least five brand new programs.

Plus, editorial coverage, new product announcements,

reviews and programmers hints. £36 for ten issues
mailed direct to you.

150

Pet Programs

PETALCT
JowERFU
Business Packages ...

PURCHASE ACCOUNTING

76 PROGRAMS in the Handles Purchase Ledger, prepares a list of
outstanding balances and prints remittance
for only £15H | new Catalogue S dvices |
Specially adapted for the PET from Adam Osborne and | inclyding: Word Processor £95 SALES ACCOUNTING
Associate§ best-selling book “Some Common Basic | pssembler £95 | All the facilities for maintenance of Sales
PngfﬂmS . 76 essential mathematical and Financial Eﬂtlfal Pa(h £15 Ledger‘ prepares list of OUtsland,ng balances
programs on one cassette. Micro Chess £14 | and prints statements. Cassette systems from
-~ French Vocab £10 £225*V.A_.T. Disk wversions from £350
PET PROGRAMM E = Music £10 s includes training course
p2L2 \ | Debtors Letters £15| PL
TOOLKIT .. Backgammon 1 W~ W‘_ﬁ,;
10 powerful routines that greatly enhance PET | Restaurant Finder £5 STOCK CONTROL )
BASIC, all on a single plug-in ROM chip. New | Payroll £25 PAYROLL, Ly e
commands include Re-number, Trace, Help, Find, | Program Development Aid System £15 NOMINAL LEDGER
Unlist, Delete, Append, Auto and Dump. Stock Control £15 Ani
Mailing List £15
£55+V.A.T. tor 16 and 32k PETS PUT BASIC Totoria t15 | MANAGEMENT
£75+V .A.T. torskpers with oiaRoms | @bk, o T

Petsoft programs are available on cassette or disk for all models of the COMMODORE PET
See them at over 200 computer stores, or contact us direct.
CREDIT CARD orders are accepted by telephone.
PET is the trademark of commodore who recommend PETALT Business Systems

Peisoit

Radelye. House, 66-68 Hagley
Edgbasfbn Birmtingham B/6 ZPF

Telephone 021-455 8585 . Telex 339396

8

Part of the HEIT

Computer Group

i

Postcode . ..

Please rush me a copy of your new catalogue of software for the Pet
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NEWS

UPDATED
DIGITIZER

Terminal Display Systems have
recently introduced the Bit Pad
One. Described as a general
purpose digitizer the new unit
contains both the control elec-
tronics and the tablet in one
unit, The size is 395mm square
and 41mm high. Using the
magnetostriction principle to
give reliable operation through
a range of materials it is avail-
able with a variety of interfaces,
RS232, 8 bit parallel and
IEEE488. The unit can be used
in one of three modes, Point
mode for single co-ordinate,
Switched mode for multiple
sampling and Continuous mode,
For more details contact TDS at
Hillside, Whitebirk Estate,
Blackburn, Lancs BB1 5SN or
ring 0254-662244,

ANOTHER STAR
ARISES

Star Devices of Newbury, whose
touch keyboard we reviewed in
April, have released a new,
improved version. The device
features 7 bit parallel ASCII
output with optional parity and
positive and negative strobes.
Each of the 128 ASCII codes
has a unique key and the code
is displayed on a row of seven
LED’s. The PCB lettering has
been replaced by back printing
on the pads. All the options for
serial output, RS232 or 20 mA,
open collector, active low and
on board regulation have been
retained as has the auto scan
and bleep facility. The price
stays the same too at £37.50
plus VAT. For more details
contact Star Devices at PO Box
21, Newbury, Berkshire or ring
Newbury 40405.

TRS-80
SOFTWARE
NEWS

A neat little booklet arrived the
other day from 3 Line Comput-
ing. Priced at £1, it contains a
text editor program called Text-
man, complete with listing, a
review of Newdos+ and a game
called Tank Battle, again with a
complete listing. As well as all
this they have included some
useful routines, an editorial and
a list of other available software.

Full marks for both effort
and presentation must be given
to the authors Tim Hill and
Fred Brown as this must rate
as one of the best software
services | have yet seen, For
further details contact them at
421 Endike Lane, Hull HUB
8AG.

HARD
AND SOFT
APPLES

Keen Computers are now stock-
ing the USCD Pascal Operating
System for the Apple Il. Com-
prising an Editor, Compiler and
Assembler it allows full use to
be made of this language for
business, scientific and educa-
tional purposes. New Apple
hardware includes Supertalker, a
hardware speech synthesiser,
Apple Clock and Romplust. The
Apple Clock is also available
from Personal Computers.

Keen are at 5 The Poultry,
Nottingham, Tel 0602-583254
and Personal Computers are at
194-200 Bishopsgate, London

EC2M 4NR. Tel 01-283 3391.




A Il from Iﬂ[lI]Y

280 COMPUTER SYSTEM
Memory expansion to 64k or with paging to 256k. Either 2 or 3
integral BASF Mini Diskette Drives. Integral 12" CRT 24 x 80
with detachable keyboard. Serial RS232/20ma and parallel

FEATURES:

&

PROMBOX 12
UV PROM ERASER

£63.89

includes P & P
Add VAT at 15%
Ex-stock

1/O ports.

of industry standard backplanes.
Dual Disk System £2,900.

PILO UYTE

System software available: CP/M, USCD Pascal, BASIC,
FORTRAN, Micro-C, PL/M, COBOL, OPUS and TEMPO,

Optional multiprocessor configurations with custom character
sets and graphics, alternative mass storage options and choice

65 VICEROY CLOSE
BRISTOL ROAD

BIRMINGHAM B5 7UT
021-440-5831

e Simple Operation

e Erase time variable from 5 to 50 minutes

e Sliding tray can accommodate up to 12 UV
Eproms

Safety interlock prevents accidental exposure

Send cheques/official orders to:

6P INDUSTRIAL ELECTRONICS LTD.

Dept. CT
SKARDON WORKS, SKARDON PLACE, NORTH HILL
PLYMOUTH PL4 8EZ. TEL. 0752 28627

New Low-Cost ASCII Keyboards-Ex Stock Delivery.

KB771 — Latest addition to the range — ideal for the VDU-builder 71
Keystations incorporating separate numeric/cursor control pad and
installed in a custom-built steel enclosure with textured enamel finish,
Case dimensions: 17 %" % 7%" x 3% " Total weight: 4Kg.

=

Price £95.00 (mail order total £115.00) 25-way
D-Type connector for KB771 £4.25 (mail order

KB756 56-keystations, Mail order total -y
mounted on PCB £49.50 £58.85 ,\ Quantity discounts
KB756MF, as above,

fitted with metal )

mounting frame for extra :

rigidity £55.00 £64.98

Optional Extras: -

KB16P Edge Connector £3.25 f£4.31

KB701 Plastic Enclosure £12.50 £15.24

KB702 Steel Enclosure  £25.00 £30.48

KB710 Numeric Pad £8.00 £9.78

KB2376 Spare ROM

Encoder £12.50 £14.95

DC-512 DC!’ DC i’ the above

Converter £7.50 £9.20 ;fv:’ ?"arfl‘_i-sc::natible,

total £5.46).

NEW KEYTOP/
KEYSWITCH KITS — ASCII

providing the full 128 ASCII
character set, and requiring
+ 5Y — 12V Power Supply.
Full technical data and
circuit diagrams supplied.

SEALECTRO PATCH BOARDS

Programme boards for switching and interconnecting input/output crcuits.
11 % 20 XY matrix. Interconnection is by means of shorting Skip and component
holding pins (not included). Dimensions: 7% " x5%" x 1",

PRICE: £12.50 (mail order total £14.58)

CHARACTER SET BRAND
NEW SURPLUS

Pack of 58 keytops and keyswitches comprising 49 "Qwerty” set TTY
format + 3 Edit/ Function keys.

PRICE: £15.00 (mail order total £18.98)

NEW SHUGART
FLOPPY DISC DRIVES

SA400 Minifloppy — 110KB capacity, 35 tracks, transfer rate
125K bits/sec. AV access time, 550msec. Power requirements
+5V0OC +12vDC, '

PRICE: £195.00

SAB00 Floppy — 400 KB capacity. 77 tracks, transfer rate
250K bits/ sec. AV access time 260msec. Power requirements +24DC
+5VDC —5VDC.

PRICE: £395.00

10

swons EDITING VDU SAVE £100!

HAZELTINE H-2000A Superb specification includes full

NOW ONLY £395.00 edit capability, direct cursor
HAZELTINE H-2000B addressing, standard V.24 (RS232)
NOW ONLY £495.00 interface. 90 days’ warranty. /

* Switch-selectable Parity

* Standard CCITT V.24
Interface

# Direct Cursor Addressing

# Full Edit Capability

* Detachable Keyboard

* Printer Port

» Teletype Compatible

* 12" Diagonal Screen

* TTY Format Keyboard

* 27 Lines of 74 characters

* B4 ASCII Character Set

* 5x 7 Dot Matrix

* 5 Switch-selectable Transmission
Speeds up to 9600 baud * 90-day Warranty

We also specialise in: DEC minis — PDPB and PDP11 processors, add-on memory, peripherals and sparas

Hard copy terminals — ASR33 and KSR 33 Teletypes, Data Dynamics 390, Texas Silent 700. Send for complete lists.

7

e

~———

A copy of our "

trading T

conditions I E Electronlc BrOKers
supplied on =

request. 49/53 Pancras RoadLondonNW1 2QB Tel: 01-837 7781 Telex 298694
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24 TuNE DOOR CHimEs
e — OUR 1979 CATALOGUE

including the first edition of

Waddngron's Videc
go Brringgg
different cla
you setect lor v
expeci;ng

STOP PRESS RAM

4116

_ 16K x 1 250ns
Latest low prices £10.36

Fascinating new items 8 for £75.36
Special offers — &
a bargain on their own

* % %

PROGRAMMABLE £29.50 + VAT,
COLDUR CARTRIDGE T.V. GAME

aed 10 a0 2

* Lowest prices ever for
TTL

* Free 45p worth of
vouchers

£3.87 + VAT

it facing with gear ch

ROAD RACE — 0!
Grand Prix man

SUPER WIPEOUT - £3.17 + W.T.“ wo .

TRt

STUNT RIDER - £12.16 + VAT, . ]
Mokt firaing obstaties

6 Game — COLOURSCORE Il - £1350 + VAT,
i 10 Game COLOUR SPORTSWORLD £22.50 + VAT.

CHESS COMPUTERS

STAR CHESS - £55.08 + VAT,

GUBIMASING electronics

DEPT. ETi 7, 56 FORTIS GREEN ROAD
MUSWELL HILL, LONDON N10 3HN

TELEPHONE: 01-883 3705/2289

USE OUR “"ORDER
B RING’ LINES

VAT INCLUSIVE PRICES. P&P 25p

and twely 1T

CHESS CHALLENGER ¥- £B5.65 + VAT,
PLAY CHESS AGAINST THE COMPUTER.
The &t !
Sew

g

SHROO

4K INTEGER BASIC FOR
NASCOM I

Full variable handling allows for integer and string (textuall
variables from AO to Z9, arranged as scalars or 1 or 2 dimensional
arrays. Supports extensive string manipulation, logic, 1/0 and
user CALL commands. Fast line search increases speed to make
this very powerful BASIC ideal for real time applications and
interactive games.

OTHER CHESS COMP N OUR RANGE INCLUDE
CHESS CHAMPION — 6 LEVELS £82.87 + VAT
CHESS CHALLENGER — 10 LEVELS - £143.06
+ VAT

BORIS — MULTI-LEVEL TALKING DISPLAY £165.28
+ VAT

CHECKER CHALLENGER 2 LEVELS £43.98 + VAT SUPPORTS
4 LEVELS £80.09 + VAT. ABS HOPOS ON/GOTO RIGHTS

IF ON/ GOSUB RND
INPUT OR RUN
LEFTS PEEK SAVE
LEN POKE SGN
LET POS SIZE
LIST PRINT STEP
LOAD PUT STOP
MIDS READ TAB
NEW REM TO
NEXT RESTORE TRACE
NOT RETURN

mains adapa

" FOR FREE BR

£13.50 on cassette with comprehensive manual.
Please specify monitor used.

For FREE

it s1ae

7, BENTINCK AVENUE,
TOLLERTON,

MUSHROOM  noTTINGHAMSHIRE

Callers wel:

AJD DIRECT SUPPLIES LIMITED, Dem.C’l’S 102 Bellegrove Road,
\ Welling, Kent DA16 300. Tel: 01-303 3145 (Day) 01-850 8652 (Evenings) )
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Mr. Q.A. Rice

Heads, Tails Or Draw
Gives the odds A against B. If a draw is not required change
step 50.

10 TINPUT "ODDS:"A, "AGAINST"B
2N X-=RND(A),Y=RND(B)

30 IF X>Y PRTNT "HEADS"

40 IF Y>X PRINT "TAILS"

50 IF X=Y PRINT "DRAW"

60 GOTO 1@

or:
50 TF X=Y GOTO 28

Golf Game

This program displays the trajectory of a golf ball aimed at
a hole placed in a random position. A parabolic bounce has
been simulated and the hole can only be hit on a bounce.
The input Y is the stroke from 3 to 10 depending on how far
away the hole is. The program has been made deliberately
difficult. This can be made easier by changing step 20 to
F=2"RND(22);VDU F,15. To speed up the game omit step
100.

10 VDU ©,12; FOR X=1 TO 100; NEXT X

20 F=980+RND(44);VDU F,15

30 A=961; TINPUT Y (How hard the ball
is hit,3 to 10)

40 FOR W=1 TO 5

50 C=-1,D=-64, Z2Y

60 FOR X=1 TO (2*Y)*2

70 VDU A,18; B=A

80 A=A+*2+(2*D),2=2+C

9n IF 2=@ C+1,D=64

100 FOR S=1 TO 39; NEXT S

110 VDU B, 32

120 IF Z-1=Y GOTO 148

130 NEXT X

140 Y=Y /2

150 IF A=F VDU F,121; PRINT "HOLE TN
ONE";GOTO 1790

160 NEXT W

170 FOR S=1 TO 129%;NEXT S;GOTO 10

Double Die

This displays the throw of two dice. To obtain the next
throw press any key and carriage return.

10 VDU 0,12; C=275

20 FOR X=1 TO 2; A<RND(6), B=A

30 IF Bp»=2 B=B-2

40 IF B>»=2 GOTO 30

50 IF B=1 VDU C,16

60 IF A»1 VDU C-132,16;VDU C+132,16
70 IF A>3 VDU C-124,16;VDU C+124,14
80 TF A>5 VDU C-4,16; VDU C+4,16

90 C=C+610;NEXT X

100 INPUT X; GOTO 10

SOFTSPOT

Three worms scuttle across the screen. The computer
indicates win and draws. Something to take bets on.

17 VDU ©,12

20 A<321,B3641,C=961,T<0

30 Y=A;GOSUB 130;A=A+D

40 Y=B;GOSUB 130;:;B=B*D

50 Y*C;GOSUB 130;C=C+D

60 IF A=376 PRINT "A WTNS";T=T+1

70 IF B=696 PRI T "B WINS";T=T+1

80 TF C*1016 PRINT "C WINS";Te«T+1

9n IF T=>1 PRINT "DRAW"

10 IF T=20 STOP

110 NEXT X

130 ROR Z<Y TO Y+7 STEP 2

140 ¥DU Z,113 VDU 2Z+1.114

150 NEXT Z

160 D«RND(2);D=D-1

170 VDU Y, 32 ;RETURN

Maths Quiz

For those of you with jaded mental arithmetic due to excess-
ive use of pocket calculators this program will help rejuven-
ate those dormant braincells. Range of numbers input lets
you select the level of the quiz. (12 for kiddies and morons
and 100 for intellectuals).

10 PRINT"MATHS QUIZ"; INPUT"RANGE OF

NUMBERS"X
20 INPUT"ADDTTIONFA} §¥$$gégg§?mgs)
D)» g

oo FEEGHIOR
40 IF K=S GOTO 100

50 IF K=M GOTO 139

60 IF K=D GOTO 160

70 P=RND(X),0=RND(X),Y=P+Q

80 PRINT P,"PLUS",Q; INPUT "="Z

90 GOSUB 190; GOTO 70

100 Q=RND(X), Y=RND(X), P=Q+Y

110 PRINT P,"MINUS",Q; INPUT "="Z

120 GOSUB 190; GOTO 100

130 P=RND(X), Q<RND(X), Y=P*Q

140 PRINT P,"TTMES",Q; INPUT "="Z

150 GOSUB 190; GOTO 130

160 Y=RND(X), Q=RND(X), P=Y*Q

170 PRINT P, "DIVIDED BY",Q; TNPUT "z"Z
180 GOSUB 190; GOTO 160

190 TP Z=Y PRINT "CORRECT"; RETURN

200 PRINT "WRONG. THE ANSWER IS",Y;
RETURN

COMPUTING TODAY 1979
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Mr. D.M. Scales

We examine the facilities of
the new Triton V5.1 BASIC
Interpreter

commands which greatly increase the power of the

Interpreter. These extensions enhance the editing
features, improve the exit, allow stop and start of printout,
and give the programmer greater access to all areas of
memory and input output ports. They also allow the BASIC
to interface with machine code subroutines.

The extended BASIC Interpreter contains several new

Direct Command Extensions
The control C exit from the BASIC Interpreter has been
extended to improve it. When control C is used during pro-
gram execution, control is returned to the BASIC Interpreter
rather than the Monitor. When control C is used during
program coding or editing, control is then returned to the
Monitor. Two extra control commands have been added to
the keyboard routine. These are:
Control S can be used to stop BASIC printout.
Control Q is used to restart the BASIC printout
again.
During Control S, Control C can be used to exit to
the Monitor.

Example
Enter the following program into Triton:—

10 FOR =1 to 10000
20 PRINT |

30 NEXT |
RUN

Now, while the program is printing on the screen, press the
control and the S key together. This should stop the print-
out. To start the printing again press the control and the Q
key and it should start. Now press control S again and when
it stops press control C to exit to the monitor.

Edit
EDIT allows the programmer to EDIT a line of BASIC code.
EDIT 100 will print statement 100 and place the cursor on
the first character of the statement after the statement
number. By typing in new characters, the old statement can
be changed by replacement.

Not all characters have to be changed, by using
control | and control H the cursor can be forward and back-
ward spaced along the line to the required characters.

Example
Enter the following code
100 ABCDEFGHIJ
then EDIT 100
the Interpreter will print
100 ABCDEFGHIJ
The cursor is under the A. Now type in 1234586, followed by
LIST. The interpreter will print

14
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TRITON BASIC

Our Triton running a BASIC program under the
Humbug V5.1 monitor.

100 123456
Now EDIT 100 again
This time type control | three times followed by ABCD
Return and LIST again. The Interpreter will print

100 123ABCD
This example shows replacement with shorter code and
partial replacement with extra code. It is also possible to
delete characters using the Delete Key, insert by using the
Escape key, followed by the character to insert, and to ter-
minate the Edit part of the way along the line without
deleting the rest of the line, by using control ]

Example
Enter the following code

100 ABCDEFGHIJ

then EDIT 100

Now press the Delete key twice, this should delete the
characters A and B.

Now press control | twice and position the cursor under the
E.

Now press the Escape key followed by W

This will place the W between the D and E

Now press Return followed by LIST

The line should now read

100 CDW

Repeat all the above instructions except after inserting the W
press control ] instead of Return.

The line should now read

100 CDWEFGHIJ

This example shows deletion and insertion and how the
EDIT command can be used to change characters in the
middle of a statement without completely retyping it.

Command Extensions

Five new commands have been added to the BASIC Inter-
preter together with spare commands and dummy entries to
enable further user extensions.

CALL

The CALL command is used to call a machine code sub-
routine. CALL 8 will call the subroutine at decimal address
8. (This subroutine will clear the screen and return after the
appropriate delay).

The subroutine location can be numeric, a variable or an

expression.
10 LET A = 9432
20 CALL A +48

This will call a subroutine at decimal location 9480 (For
decimal to hexadecimal and hexadecimal to decimal conver-
sions use the B monitor function).

PEEK
The PEEK command is used to copy any two bytes of
memory into any of the Tiny BASIC Variables.

10 PEEK 8192, C
This statement will copy the contents of decimal Memory
locations 8192 and 8193 into the variable C.
The memory address can be numeric, a variable or an
expression.

Example

10
20
30
40
50
60
70

FOR I=0 TO 1024 STEP 16
FOR J=I TO I1+14 STEP 2
PEEK J,D

E=0; IF D <0 D=32767+D+l, E=I
A=D/4096,D=D—-A*4096
B=D/256, D=D—B*256
C=D/16, D=D-C*16

80 IF E=I A=A+8

90 Z=C;GOSUB 200

100 Z=D;GOSUB 200

110 Z=A;GOSUB 200

120 Z=B;GOSUB 200

130 PRINT *

140 NEXT J

150 PRINT

160 NEXT |

170 STOP

200 IF Z<<10PRINT #1,Z,;RETURN
210 VDU 0, 65+Z

220 RETURN

RUN

This example uses PEEK to enable BASIC to list the first
part of the Monitor in a Hexadecimal Dump. Note the STEP
2 on statement 20 to index the address by 2 bytes each time.

POKE
The POKE command is used to write a numeric value, the
contents of a variable or the result of an expression into any
two bytes of memory (RAM).

10 POKE 7680,C+12
This statement will copy the contents of variable C plus
twelve into decimal memory locations 7680 and 7681.

Example

10 FOR @(1)=1TO 26

20 POKE @(1) * 2+ 5249, @(1)

30 NEXT @(1)

40 INPUT ‘ENTER ANY LETTER’ @(1)

50 PRINT ‘THE LETTER IS NUMBER',#1,@(1),'IN THE
ALPHABET’

60 GOTO 40

RUN

This example uses POKE to initialize all the BASIC variables
A to Z with 1 to 26.

READ
The READ command enables the BASIC user to read infor-
mation from any port on his system into any of the Tiny
BASIC Variables.

10 READ 16, @(1)
This statement will read a byte from port 16 and place it in
the variable @(1). Note that the high order byte is zeroed and
the data is placed in the low order byte.
The port number is the least significant byte of a numeric
constant, a variable or an expression. The data must be read
into a variable.

Example
10 READ O,A

20 IF A>127 GOTO 10
30 READ O,A

Vv
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Other BASIC Options

As well as the extra options just described, the Tiny BASIC
Interpreter has four spare commands and six dummy entries
in its various tables. These enable the user to test new BASIC
commands before burning them into an EPROM.

Two of the spare commands are called SPRA and
SPRB and are found in the main command table TAB2. They
are used in BASIC by just coding

10 SPRA

20 SPRB
When these are encountered by the Interpreter, it branches
to addresses in high core. For SPRA the interpreter jumps to
1EFD and SPRB to 1FFA. At these addresses there is room
for three bytes to contain a jump instruction to the appro-
priate machine code extension. At the end of the machine
code extension should be a jump to FINISH in the inter-
preter at address 090B.

The extensions can make full use of the interpreter
routines using CALL’s. Examples of the use of these routines
can be obtained by examining VDU, PEEK and POKE in the
BASIC listing.

Variables and expressions can follow the command as
long as the machine code routine decodes these and leaves
the DE register pair pointing after them.

10 SPRA 5,X+3
The parameters 5 and X+3 can be decoded using CALL
EXPR in the BASIC. The two other spare commands are
found in the function table TAB3. SPRC jumps to 1FF7 and
SPRD jumps to 1FF4. These can be used to test new func-
tions
10 B =SPRC(A,B)
This is an example of how SPRC could be coded.

Example

This example uses SPRC(A,B) to perform MOD(A,B). Using
the P monitor function. Enter the following program:

o8 Al . e. -

\x

piinn

il le!.l!!

e

1E00 CDBD09 MOD TSTC ‘(",ERR
1E03 28 The guts of the Triton single board computer.
€13 TR
1E05 CD5D07 CALL EXPR i el el
1E08 E5 PUSH H in“t;;d::icla.v BASIC that re reviewing
1E09 CDBDO9 TSTE %+ ERR
1E0C 2C
1EOD 0A
1EQE CD6108 CALL PARNP
151; Eg i%ﬁf The dummy entries are found in TAB2, 3 and 6.
1E13 CDB008 CALL DIVIDE The names are coded as 7F7F7F7F and the addresses as
1E16 D1 POP D FFFF. This enables the user with an EPROM Burner to
1E17 c9 RET modify these without needing new EPROMS. Do test any
1E18 ©33209 ERR JMP QWHAT new routines VERY carefully before modifying your
EPROMS.
The using P again enter this jump instruction
40 IFA<128GOTO 30
1FF7 C3001E JMP MOD 50 A=A-128
60 B=A
Now enter the BASIC program 70 IF A>96 B=B—32;GOTO 90
80 IF A>64 B=B+32
10 INPUT ‘ENTER A NUMBER’A 90 VDU O,B
20 FORI=1TO10 100 GOTO 10
30 B=SPRCI(A,) RUN
40 |IF B=0PRINT #1,A’IS DIVISIBLE BY’, |
50 NEXT I ' This example reads a character from the keyboard and prints
60 GOTO 10 it on the screen. Statements 10 and 20 check that no key is
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TRITON BASIC

depressed by looping until the strobe bit (the high order bit)
is off. Once this is so, the program loops on statements
30 and 40 waiting for a key to be pressed.

When a key is pressed, the strobe bit is removed and
the input corrected for the shift bias of the keyboard. The
character is displayed using VDU.

READ can also be used to examine the keyboard in
‘Real Time'. This enables the user to write Interactive
programs.

WRITE
The WRITE command enables the BASIC user to write a
byte of information to any port on his system.
10 WRITE 64, D*2

This statement will write the least significant byte resulting
from the expression D*2 to port 64.

The port number is the least significant byte of a
numeric constant, a variable or an expression. The data must
be read into a variable,

Example

10 PRINT ‘THE TRITON LIGHT SHOW'
15 FOR J=I TO 30

20 A=l

30 FORI=1TO8

40 WRITE 3,A

50 A=A%2

60 NEXT |

65 NEXTJ

70 FOR I=1TO 500

75 FOR J=1TO 75,NEXT J
80 WRITE 3,73

85 FOR J=1TO 75,NEXT J
90 WRITE 3,146

95 FOR J=1TO 75:NEXT J
100 WRITE 3,36

110 NEXT |

RUN

This example will run two patterns through the LED’s on
port 3.

Intercept Jumps

To allow the user further access to the BASIC, there are five
jump instructions coded into RAM. When the BASIC gets to
the end of TAB2, 3 or 6 without a match, it jJumps out of the
interpreter to one of these jumps before returning to the
appropriate error or default routines. These jumps can be
modified to jump to Machine Code routines before going to
the error exit.

TAB2 jumps to address 1471
TAB3 jumps to address 1474
TABG6 jumps to address 1477

The other two jumps are for BASIC IN and BASIC OUT.

BASIC OUT jumps to address 147A before jumping
to the monitor. BASIC IN jumps to address 147D before
jumping to the monitor. If different routines are coded for
these, the routines should not corrupt registers D and E. To
return to BASIC use the RET instruction. Note that the
jump instructions are restored in RAM only when the mem-
ory check is used.

NASCOM PERBOARD : DR
1 DN [ D NO ANDARD Ni 1

SUPERBOARD II
AVAILABLE NOW
AT ONLY £263.35

COMPUKIT UK101 £303
BUILT — INCLUDES POWER SUPPLY

SORCERER, PET, APPLEII (B& W)’
ALSO AVAILABLE

All prices inclusive — P & P free

N.L.C. MODELS

Please allow
up to 2.1 days
27 Sidney Road, London N22 4LT far delivery
01-889-9736

Continuous Stationery
for the Micro Computer

All sizes of listing paper stocked.
Specialists in the preparation of Printed Continuous
Stationery — Design Service available —

Listing paper & OTC Stocked for the Anadex (9%") printer.

Phone or write for a quotation to Miss Michael

01-520 6038
63 ORFORD ROAD, LONDON, E17 9NJ.

MK 14 SOFTWARE

Suitable for most SC/MP configurations

MIKOM (commercial systems) Ltd.
Suppliers of softwars to Govt. Depts., Universities, Schools and Industry

NOW ANNOUNCE the ‘MIKOM SERIES 600" Programs to run in the 600 Bytes
available on board the standard MK 14.

The MIKOM SC/MP HEX ASSEMBLER — Produces faster more efficient code than
Basic, is more flexible, needs less memory and costs far less than Basic. Operates
thru a hex keyboard and display — is much faster and more accurate than hand
assembly — no tedious offset calculations to make — allows corrections and
amendments in minutes — produces compiled code (no interpreter needed) —
greatly simplifies programming — is indispensable to Professional and Amateur
alike — hundreds of satisfied users.
COMPLETE WITH 21 PAGE MANUAL, INSTRUCTIONS AND CODING SHEETS
STILL ONLY E5 inclusive.
Cheque or P.0. to — MIKOM (commercial systems) Ltd., 1 Hythe Bridge Street,
OXFORD.OX 1 2EW

MIKOM SUBROUTINES — Select your own package from our very wide range of
ready written subroutines including — Decimal complement and add — Decimal
multiply and divide — various display formats — Decision table processors — Com-
parison tests — String and Block processing — Assorted tape interfaces — Block
move instructions — Insert processing — and many others.

MIKOM COMMERCIAL PROGRAMS — Payroll suite; wage slips, PAYE, overtime,
bonus, weekly summary sheet, coin analysis, etc. — weekly cash accounts — VAT
and yearly accounts — % mark-up — stock keeping and taking — sales and in-
voicing — and many more all complete with documents and instructions.

MIKOM GAMES — The fabulous ‘Mars Mission’ test your skill as a navigator and
astronaut — Try a game of Golf or Cricket — a very realistic greyhound derby, run
your own tote — Have a fiutter at roulette — a trip to the moon (and back if you're
good or lucky enoughll — Clay pigeon shoot, experts can pull two barrels — all
complete with score or log sheets.

THE MIKOM HEX KEYBOARD — Plug compatible with the MK 14 — Burgess micro
switches for performance and long life — integral reset key — splash proof, easy to
clean — light yet positive feel with audible click — sturdy easy to mount panel —
easily modified to fit most kits — makes fast accurate keying easy — only £16 all in-
clusive,

THE MIKOM CABINET — Handsome real wood veneer, Oak, Mahogany or Teak —
accommodates any kit — sleek ergonomic design — display window for up to 8 x
3/4 — positive form location on writing surface — overall size approx. 42 x 42 x 27
cms. — £24 inclusive.

FOR FURTHER DETAILS OF ANY OF THE ABOVE PLEASE SEND LARGE S.AE.
stating particular requirements and memory available,

COMPUTING TODAY 1979
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WEST LONDON'S
MICRO CENTRE

eDemonstrations
einstallation
eSystems design
eProgramming
eMaintenance
eFinance

Authorised dealers for:—

PET .........£f460
Applell.......£830
Nascom-1.....£165
Nascom-2..... £295

plus

eFloppy disk units
eMemory expansion
ePrinters

ePrinter interfaces
eBusiness software
eGames

Come along and try a
Computer at

Adda Computers, 17-19 The Broadway,

Ealing, London WS5. Telephone: 01-579 5845/6

Open 09.00-18.00 Monday to Friday
10.00-16.00 Saturdays

adda

we add up toa great deal.

Technical Features

e 32,000 (or 64,000} Bytes of Random Access Memory

e 1,000,000 Bytes of Active, On-line Diskette Storage

» 12 inch Video Display Screen (24 lines of 80 characters)

e Capacity for 8,000 Bytes of Programmable Read Only Memaory

» Full Upper and Lower Case Keyboard with Numeric Pad and Cursor
Controls

e Z80 Central Processing Unit

« Parallel and Serial Input/Output Ports for peripheral equipment

e Key Lock Switch

+ Video Blinking, Underlining, Reverse and Protected Field
Enhancements

« Compatible with the Total System Business Software as well as
C-Basic, Disk Fortran, Cobol and CP/M Disk Operating System

Complete with CP/M Operating Syste’m £4,260

c==
n' VICEROY CLOSE
P i lf ‘E BRISTOL R
i D D —‘ll rH UH }lj"
021440-561

TEXTIE MK III
wWor o Frocessor

For NASCOM 1 with B-BUG or T4 and 2
Minimum of 8K Nzsco RAM Exransion

trowerful festures:

WORD-WRAP ROUNIt ON VDU & FPRINTER
(sulomatically creales New Line)
LINE LENGTH ADJUST - VDU & PRINT
PRINTER MARGIN ADJUST

SCROLL THROUGH 147 LINE BRUFFER
"LATERAL OFFSET" (moves VIU scan
sidewsys for wider rades!)
POWERFUL EDIT FACILITIES
SELECTIVE & RELOCATABLE ERROR
CHECKEDT CASSETTE READI AND WRITE
* LATCHAEBLE SHIFTsCURSORsETC.,ETC.

X% OREAX X

ORIDER TEXTIE MK IIX
TOIAY DIRECTLY FROM
THE SOFTWARE PUBLISHING COMPANY
84 CHURCH SIDEs MANSFIELLs NOTTS

Telerhonet (0623) 29237
On Cassette with documentation and
listing Textie MK III sells at 10,090
(ien rounds) inc P/P Access Welcome
PLEASE STATE WHICH MONITOR YOU USE

This advertisement was entered, edited and printed using Textie
Mk |1l in the Nascom 1
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WHAT TO LOOK FOR IN THE

LITTLE PEOPLE LOOSE IN CT?
Gnome Rule for microsystems? Is the ELF dwarfed by more batch systems with bigger
expansion of chest and memory? Can any system costing as little as this really kick sand
in the keyboard of the big boys and survive with no harm to its ROMs?

Vital questions such as these — and many more scintillating issues — are answered
in next months CT review of the ELF 11 system.

OCTOBER ISSUE 21ST SEPTEMBER

TRITON TAKEN INTO ACCOUNT(S)

Yes folks you too can escape the bailiffs. No longer be haunted by heavy handed
hammering on your portals at midnight because you spent the gas money on seed for the
budgie. No more disguised creeping past the milkman because his money went on the
electricity bill.

Keep track of your spending. Do you accounts on that Triton you bought with the
money the missus put aside for a new carpet. It could save you the cost of the Triton in
no time at all.

All you gotta do now is nick 50p for CT from the kiddies moneybox .. .........

A PROGRAM TO GROW EARSBY .....
Of all the planets in the Universe, Earth hoids the Galactic Record for the highest number
of Star Trek Programs produced in one decade. Only a little known asteroid circling
Vega |V has anywhere the same magnitude rating (10 ).

It was way back in October 1979 though that the famous Computing Today
magazine produced what is still the definitive version today. And all in 272K as well!
‘(present day GOTO commands use 5K remember) Copies of this program are still
available from Trantor library at 1M5 credits. Of course those fortunate enought to have
ancestors who bought the original . . ........

TOOLKIT FOR PET?
The most frustrating thing about yer average home micro, for anyone who has used
mini’s or mainframes, is the lack of utility type programs. You can get some on tapes or
disks but not actually in the machine.

Well, Petsoft have done it again. They let me have the first “Toolkit” for a PET, it
does all those useful little jobs like renumbering for you. In our October issue we reveal
all about this superb piece of firmware.
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Photo 1. The Arak Vil polyphonic keyboard controller.

Use your micro to control

ETI's Arak VIII polyphonic
keyboard controller. How?
Read on! Tony Keane will

explain all

the most interesting applications of the computer.

This article explains one method of doing this using
the ARAK VI as an interface, (see July edition of ETI).

The ARAK VIII is an eight channel polyphonic key-
board controller, primarily developed for use with music
synthesizers, which gives out the necessary control voltages
and gate signals for controlling a set of voices (to be ex-
plained). It also has an interface so that a computer connec-
ted to the unit can read all the notes being pressed, or write
pitch and gating data to the voices.

T he generation and manipulation of music is one of

How It Can Be Done

There are two basic ways that a computer can generate
music. The first method is to generate all the waveforms
within the computer and output them as a continuous set of
samples through a D—A convertor. The problem is that these
samples must come out every 25 us or faster which does'nt
give much time to calculate each sample. The average micro-
processor system would be unable to cope with one channel
using this method let alone eight.

This leaves the second method which is simply to
control the voices previously mentioned by providing the
necessary control voltages and gate signals, which takes very
little computer time.

What Is A Voice?
The standard interconnection of circuit modules shown in

20
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COMPUTER MUSIC

i <o
<}' AMPLIFIER
V.C.0. » VCF. > VCA gy
t CONTROL ? A conTrOL A conTrOL
CONTROL
VOLTAGE
I tc.l |TG l
GATE

Fig.1:B!ock diagram of a “voice”.

Fig. 1 has become known as a voice. Correct adjustment of
each module will allow the synthesis of almost any musical
instrument, including a lot of instruments that don’t exist.

The raw sound for the voice comes from the voltage
controlled oscillator which will have a selection of output
waveforms such as sawtooth, square or sine waves. This wave-
form is given a new tonal quality by the voltage controlled
filter, and an envelope shape by the voltage controlled
amplifier and transient generator combination. The voice is
triggered and gives out a sound when the gate input goes
high. The sound dies away when the gate input goes low. The
rate at which the sound builds up and dies away is set on the
transient generator. The other transient generator shown in
the diagram allows a similar thing to be done with the tonal
quality.

The pitch of the voice is altered with a control volt-
age normally scaled such that one volt will change the pitch
through one octave. The tonal quality can be kept constant
by injecting this same control voltage into the filter.

Real Time Clock

It is possible to create the necessary time length for each
note to be played (crotchet, quaver etc.) using software time
delays. This is however very inefficient since the times are
generally greater than 1/10th of a second during which the
computer would be totally tied up. The best method is to use
a real time clock, which is simply an oscillator having the
same period as the shortest note to be played (probably a

demi-demi- semi quaver). The computer uses multiples of
this clock period to measure out the correct time for each
note. A further advantage is that simply adjusting the clock
frequency will change the play back rate of the music.

The Arak VIII As An Interface

Fig. 2 shows how the Arak VIII fits into the system, Data
appears at the interface each time one scan of the keyboard
has been completed. During data block (see Fig. 3) each of
the eight channels are sequentially placed on the interface.
The notes being pressed are represented by a 6 bit code
called the note code, 000000 being the lowest note on the
keyboard. This code is increased by one for each increase of
one semitone.

All the computer has to do to read data from the
keyboard is sample the states of the gate output and note
code on the falling edge of data valid, The data valid signal
can either be polled by the computer or used as an interrupt.
Since the data comes out at a relatively low rate the interrupt
method will give greater efficiency as the program can con-
tinue running between the data valid pulses.

When notes on the keyboard are pressed the voices
will be activated and give out the corresponding sound. |f
the computer pulls the enable input high the note code and
gate data lines go tri-state allowing the computer to inject its
own data to control the voices.

The control voltages are stored in analog form and
therefore require refreshing at least every tenth of a second.

REAL
TIME
BLOCK ENABLE VC1
VOICE 1
DATA VALID GATE 1 |
w
o VvC 2 10
038 ARAK VI VOICE 2 MIXERp——3 AMPLIFIER
e lw
l_w_(la GATE 2 =3
S0z
%EI_—_ vC3
oq
OUw VOICE 3
GATE 3 Y
COMPUTEHJ [
Fig.2. Example of interfacing to three
COMPUTER BUS “voices’".
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COMPUTER MUSIC

CLOCK

NN nnnoaonang
HINININ| R0 —

DATA
VALID

DATA
BLOCK

DATA
SAMPLE

SYSTEM
1DATA

SYSTEM
2DATA

SYSTEM
3 DATA

s

SYSTEM
8 DATA

[

Fig.3. Computer interface timing signals.

The gate data is however stored in a digital latch, and does
not require refreshing. The data sample pulse in Fig. 3 shows
when data for channel 2 is transferred from the interface to
the output channels. To ensure that the data is correctly
transferred data must be held constant during the data
sample period for each channel.

Software
Software for music generation can be constructed at several
levels of complexity. The most basic software simply makes
one voice play a tune. The notes are stored sequentially in a
section of the computers memory starting at location B. Two
8 bit memory locations are necessary for each note, the first
representing the pitch and the second the length of time the
note is to be played for. The flow chartin Fig. 4 shows how
to sequence the data out of the memory using the real time
clock as a time reference.

The memory locations that contain the note data can
either be loaded by hand after the sheet music has been con-

.....-...........'.-

R T S I

Supply Aux

Photo 2, The rear panel of the controller
showing the sockets for connection
to external equipment.

verted into the correct binary coding or a program can be
written which times each note relative to the real time clock
and loads them into the memory as the music is being played
on the keyboard, a sort of digital recording. Any mistakes
that are made during the recording can be edited afterwards
using software that allows the insertion and removal of
notes.

Another way of loading up the memory is to allow
the computer to compose its own music. The type of music
obtained in this manner is entirely dependant on the musical
constraints built into the software. No constraints will give
music that is random in pitch and time, whereas with the
right constraints the music can be made to conform to the
normal harmonic and melodic structures.

Another dimension to the music can be added by
giving the computer control of all the parameters in the
voices so that it can adjust things such as attack, decay, filter
cutoff, waveshape, volume etc.

With a large enough set of voices it is possible to
reproduce a symphony or concerto provided you have
enough memory.

Full details of Arak VIl are available from Arak Sound Ltd,
Preston House, High Street, Crowthorne, Berks.

Fig.4. Sequencing data from computer
memory to play a tune.

HAS
REAL TIME
CLOCK
CHANGED
STATE

OUTPUT
NOTE CODE
AND GATE
DATA FROM
LOCATION
2N + B

M=M+1
_—] M=0
|
N=N+1
IS NO
N >X
X IS LAST LOCATION OF SEQUENCE
YES
HALT
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>
Why wait fer a kil
computer when Yyou
can buy a ffullly buwilt
& tested Superboardll |

ofift the snellf?

Ohio Scientifics

Full 8K basic and 4K user RAM
kPower supply and R.F. Converter P.O.A,

Now only £ Iss + VAT

Built and tested

( Delivery within 7 days)

J

The machine can be economically expanded to assist in your
business, remotely control your home, communicate with other
computers and perform many of the tasks via the broadest lines
of expansion accessories in the microcomputer industry.

This machine is super easy to use because it communicates naturally
in BASIC, an English-like programming language. So you can easily

instruct it or program it to do whatever you want, but you don't
have to. You don‘t because it comes with a complete software
library on cassette including programmes for each application stated
above. Ohio Scientific also offers you hundreds of inexpensive
programs on read-to-run cassettes. Program it yourself or just enjoy
it, the choice is yours.

(_Features Commands )
@ Uses the ultra powerful 65602 microprocessor CONT LIST NEW NULL RUN
@® 8K Microsoft BASIC-in-ROM Statements
® Full feature BASIC runs faster than currently available CLEAR DATA DEF DIM END FOR
personal computers and all 8080-based business GOTO GOSUB IF..GOTO IF..THEN INPUT  LET
computers. NEXT ON...GOTO ON...GOSUB POKE PRINT READ
® 4K static RAM on board expandable to 8K REM RESTORE RETURN STOP
® Full 53-key keyboard with upper-lower case and user z
<pe Expressions
programmability Operators
.'Ii?ir;s;s"t?tv standard audio cassette interface for high * /.1.NOT, AND, OR, > <. <> >= <= = s -
@ Full machine code monitor and 1/O utilities in ROM RANGE 102 t0 10
@ Direct access video display has 1K of dedicated memory  Eynctions
(besides 4K user merriqrvl, features uppercase, lower  aAgg(x) ATNI(X) COS(X) EXP(X) FRE(X) INT(X)
case, graphics and gaming characters for an effective | oGg(x) PEEKI(I) POS(1) RND(X) SGN(X) SIN{X)
screen resolution of up to 256 by 256 points, Normal  gpc(|) SQR(X) TAB(I) TANI(X) USR(1)
TV's with overscan display about 24 rows of 24 charac-
ters, without overscan up to 30 x 30 characters. String Functions
ASC(X$) CHR$(1) FRE(X$) LEFTS(X$,1) LEN(X$) MIDS$
E Xt : (X$.1,9).
@ Available expander board features 24K static RAM (ad- VAL(X$)
ditional mini-floppy interface, port adapter for printer RIGHTS$(X$,1) STR$(X)

and modem and OS| 48 line expansion interface.
@®Assembler/editor and extended machine code monitor

available. Plus variables, arrays and editing facilities.

Fully built and tested. Requires only +5V at 3 amps and a videomonitor or TV and RF converter to be up and running.

he magazinessay i

“A useful machine...............0ec......represents value for money’*
Computing Today June 79

Wihat t

“The Superboard represents good value with plenty of potential”’
Practical Computing June ‘79

“Certainly one of the most exciting (computers) on the present market”’
Practical Electronics June 79

I\

Dealer Enquiries welcome at Morgan St. address

Watford Electronics Videotime Products Lotus Sound
33/35, Cardiff Road, 56, Queens Road, 4, Morgan Street,
Watford, Herts. Basingstoke, Hants RG21 1REA London E3 5AB

Tel: 01-981 3993

LLTaI: Watford 40588/9 Tel: 0256 56417
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Happy Memories || oo o0 oOFTWARE

21L02250ns £1.01 2114250 ns £5.75 2708 450 ns £7.72

TRS-80 16K Memory Upgrade Kit: £74.54 from the leaders in innovative software
S100 16K 250ns Static RAM Kit: £207.64 With 4K £86.25 8K £126.71

Low Profile ) Pins: 8 14 16 18 20 22 24 28 40 . .
DIL Sockets )  Pence: 11 12 13 18 19 21 23 30 40 we were first for the TRS 80 with Re

number Basic
Qur new shop is now open at the address below. We shall
be stocking & wide range of items to interest all those
of you who are building or plan to build your own micro
computer, why not pay us a visit 7

? We are open from Mon We were ﬁfSt Wlth Level ”|

to Sat 10 to 6 and often much later.

We stock a range of books covering fundamentals through
to advanced topics {lee games)

We are WASCOM dealers for.the South Coast. we were f|rs‘[ W'th the Howe Monitors

Ih—i‘t..-yourself with our range of w1§*e hj*apping aids and 1' 2 and 3
materials from the 0.K. corral, or Box—it-yourself with
a Vero enclosure after Soldering-it-yourself with Antex

Our stocks are rapidly increasing; please write or call we were ﬁrst Wlth NerOS

for latest lists of available products. We welcome your
suggestions for stock lines. What do you find difficult

to obtain ? (We know about buffers) = . L ;
Please add 20p p&p to all orders less than £10 in value And we are ga’ng to go on be’ng f!rst
Cheques or P.0O.s payable to 'Happy Memories'. Access or SEND SAE FOR LIST

Barclaycard orders may be telephoned 24hrs a day.

e A. J. HARDING
at 15%. Please adjust for / @'E}"‘ T
0. / l 4
ad M @» (MOLIMERX)
any change in rate. Ifj_-ix | / r 28 Collington Ave
== | Bexhill, E. Sussex.

Bury iz with /

19 Bevois Valley Road, Southampton, Tel. (0424) 220391 =
Hants. SO20JP  Tel: (0703) 392671 i —

EU'!’ H Only £79.95
-: voSpseL ._ __/ mlEfUEUm UtEi’ +VAT
g for less than
'~ gome TU games

*Power Supply (6.3v AC) for ELF 11 £5.00
*ELF 11 Deluxe Steel Cabinet (IBM Blue] £23.01 ELF 11 BOARD WITH VIDEO OUTPUT
*Giant Board Kit System/Moniter, Interface to/cassette, RS232, STOP reading about computers and get your “hands on” an, ELF 11 and Tom Pitman’s short course. ELF 11
TTY, etc. £35.00 demonstrates all the 91 commands which an RCA 1802 can execute, and the short course speedily instructs
. i i i i ou how to use them.
:fpit;:'c HAN BOReKEAQUINDs BXpeTien powSE o ;ELF 115 VIDEO QUTPUT makes it unique among computers seling st such & modest price. ELF 11s perfect
‘Expansion SRS EpIv faaUlsd WhSH adding 4K Rams £18.00 'or engineers, business, industry, scientific and educational purposes
*ASC11 Keyboard Kits 96 printable characters, etc, £50.58 SPECIFICATION — —— S — —— —
*ASC11 D/lux steel cab (1BM Biye) £15.02 +RCA 1802 B bit microprocessor
*Kluge prototype board (build your own circuits) £12.83 with 256 byte RAM expandable to
*B6 pin Gold plated connectors (EA) £4.00 64K bytes
*ELF Light pen writes/draws on TV screens £8.50 *RCA 1861 wideo IC to display
*Video graphics board 32/64 characters by 16 lines on TV/moni- program on. TV screen via the RF
tor screens 89,85 Modulator
*ELF 11 Tiny basic on cassette £13.50 Single Board with professional hex
*ELF 11 Bug/monitor powerful systems monitor/editor £13.50 keyboard fully decoded to eliminate
*T. Pitmans short course in programming manual (nil VAT) £4.00 the waste of memory for keyboard
*T. Pitman short course on tiny basic manual (nil VAT) £4.00 decoding circuits
*RCA 1B02 users manual (nil VAT) £4.00 Load, run and memary project
*0On cassette test editor: assembler, disassembler (EA) £16.95 switches
Save 10% and buy all three together 16 registers

; Interrup, DMA and ALU
All upits can be supplied wired and tested Stable crystal clock I

S i . To: NEWTRONICS 138 Kingsland Road
end S.A.E ive

‘or comprehensive brochure 5 slot plug in expansion bus (less I London E2 BBY
Add 15% VAT to all prices shown, plus 2, p & p over £20. connectors) Tel: 01-739-1582

Built in power regulator
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lan Sinclair

MPUs BY EXPERIMENT

Part 3 of our experimental
series on microprocessors

actual genuine microprocessing, so that we’ll have to

make a few changes on the board. Remember to have
the power switched off when you change anything on the
circuit board — a useful extra safeguard is to short the + and
— lines with a wire link. The first change this month is a
minor one — remove the 250 uF which was used as C* and
substitute a 25 uF in the same place (C20 to X2), with the
negative connection on X2. If you had an LED connected up
to monitor the clock pulse rate, you can remove it now
because the clock pulse rate will be too fast to monitor in
this way. The 2k7 which was the current limiting resistor for
this LED can also be taken off the board. If you didn't
monitor the clock pulse rate, there’s nothing to change at
that part of the board.

T his month we're going to creep a bit nearer to your

Speed Your Clock

Now with this much faster clock pulse rate, the effects of
leakage should be negligible, and the 8060 should do exactly
what its makers say it should. Obviously there are large
differences between individual chips of the same type, which
show up when such comparatively slow clock rates are used,
and if you find that you have some odd effects persisting,
you may have to use a smaller value of capacitance, 5 uF or
less, as C* in the clock pulse generator circuit. Incidentally,
the 8060 has its own built-in oscillator circuitry, but it's
suitable only for fast clocking, and doesn’t generate slow
clock rates with a fast enough rise and fall time. We've used
the 74L.5132 because it has what is called Schmitt trigger
inputs which can generate very fast changing waveform edges
from slow-changing ones (Fig. 1).

With the alterations made and any shorting links
removed, we can plug in to the power supply and prepare to
go again. We can now briefly try the same routines as we
used with the slow clock rate, but this time with no distrac-
tions and a lot faster.

Reset, and set all the DBS low. Cancel reset, watching
for the very brief flash from DLED 4, DLED 5 (remember
what these signalled?) Address 0001 is now displayed. PUSH,
and release quickly, to get the brief flash of DLED 4, DLED
8 (remember?), and the system should now settle with the
address 0010 displayed. If you hold PUSH down, you will
see the address LEDs generating a binary count at a rate
which is much slower than the clock pulse rate. You may
also notice that each address is flashed twice — this is a
peculiarity of the HALT instruction which you wont see
repeated on other instructions. Also with PUSH continually
depressed, you can see the alternate flashing of DLED 4, 5
and DLED 4, 8, making up the two parts of the HALT
instruction.

With the faster clock pulse, we can make rather more
sense of the DELAY instruction which can be programmed
into the 8060. Reset, and arrange the data switches to
10001111. Cancel reset, and with address 0001 displayed,
PUSH. Now, with address 0010 displayed, change the data
switches to 00000001 and PUSH again. All the LEDs will
extinguish, and the 8060 starts the delay count. At the end
of the count, the next address 0011 will be displayed. Note
the time for this delay cycle, and then measure the delay
time when 00000010 is entered as the second byte of the
instruction. When this faster clock pulse is used, there should
be no outputs visible on the status LED’s.

Naughty Bits?

Just to show an example of a different way of using a
register, the next bit of investigation makes use of the SIN
switch. Don’t let it excite you, it means Serial in, and it
connects to the input on pin 24 of the 8060. The serial input
will place a bit into a register called the extension register,
and this is done once by an instruction called Serial Input/
Qutput (S10). This extension register will hold 8 bits, one
byte, and it right-shifts at each SIO instructions. As a bit is

(a) (b)

Fig.1. Clock puises (a) pulse with slow rise
and fall times, (b) effect of a slow rise time on
a gate — oscillations break out during the slow
rise time (this also happens during the fall
time). (¢) Using a Schmitt trigger gate to give
very fast rise and fall times.

(c)
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entered from the SIN input to one end of the extension
register, the bit at the other end of the register must be
shifted out, and this goes to a latch whose outputs is at the
SOUT pin. Since we've connected an LED to this pin, we can
see the effect of unloading the extension register at each
repetition of the S10 instruction.

What we can do to demonstrate this action is to reset,
so clearing the extension register (and all others as well), then
start loading 1's at the serial input until the register is full.
The next SIO instruction will then cause the SOUT LED to
light. We can then load O’s into the extension register and
shift until the SOUT LED shows a zero again. The 8060 is
one of the very few microprocessors which has this facility
built-in — most other chips need additional I1Cs for this serial
input/output job.

Start with reset, then set the SIN switch to logic 1
(up, on the prototype circuit). Then set the data switches to
00011001, which is the SIO code. Eight brief pushes (check
the address counter to keep a track) will load the extension
register, and the ninth will cause the SOUT LED to light,
just as it should. Switch SIN to logic 0 now, and count the
number of pulses which are needed to cause the SOUT LED
to extringuish.

The extension register is not just a way of delaying a
bit for eight clock pulses, it can also be used to load the main
accumulator register. Try this now. Fill the extension register
with logic 1‘s again by setting the SIN switch to logic 1,
setting up 00011001 on the DBS, and pushing until the
SOUT LED lights. Ignore the address count for the moment.
Now set up 00000001, which is the instruction code for
‘Exchange Accumulator with Extension Register’. This one
does just what it says — it transfers the byte which is stored
in the accumulator into the extension register, and the byte
stored in the extension register is transferred onto the
accumulator. There’s an intermediate register which holds
one byte at a time in the middle of this operation to make
the exchange possible.

Fully Loaded
We should now have the accumulator register full of logic 1's
— how do we prove it? More about this method later, but for
the moment, do so by setting up 11001000, PUSH, set up
00000001, PUSH. This should get you to the state where
each DLED is lit — though the switches are set to 00000001!
The reason is that the microprocessor has stopped at the
NWDS stage of a write instruction, and 11111111 is being
written out, rather than 00000001 being read in.

Another important point about this procedure is that
the data switches have twice been set to 00000001 — once as
an instruction (exchange accumulator and extension register)

10k 10k
IC4b
TO
%74L8132
594 + NHOLD
6u8 L
PUSH

-

Fig.2. The PUSH modification — this delivers
one pulse for each PUSH.

and once as a number (decimal 1). The difference is one of
sequence — as we've noted before, the first byte of a pair is
always an instruction, the next one may be an instruction or
a number. What sets the microprocessor up so as to treat the
second byte correctly? It's the order of 1's and 0’s in the first
byte — nothing magical about it, it simply sets the gates
which route the next byte to the correct register. On the
8060, the logic is particularly simple, all the single-byte
instructions, which have no number following, start with
logic 0; and all double-byte instructions which do have a
number following, start with logic 1. Easy, isn't it? All the
microprocessor has to do is to compare the highest order bit
with 1, and then set the gates which will then route the byte
to the correct register (accumulator for a number, instruction
register for an instruction) at the next set of clock pulses. At
the end of the instruction or the processing of a number, the
program counter increments (counts up by one pulse) so as
to fetch the next instruction byte from the program memory.

Pushing On

At this stage, the job of jabbing the PUSH button becomes a
bit tedious, because if you push for a bit too long, you can
count through two instructions. A small adjustment to the
circuit will cause the PUSH button to deliver just one pulse
per push, even if the push is a long one. The circuit modifica-
tion is shown in Fig. 2. The push-button switch now has a
pull-up resistor of 10k, and connects to the 74LS132 gate
input through a capacitor, in this case 6u8. Don’t be tempted
to use a very small value of capacitor, as the resulting pulse
may be then too short to start the cycle — short pulses can
be used only when the clock pulse is also short. If we really
wanted to be fussy, we would connect the other input of the
gate of the clock pulse, but for this application, we can
simply connect to the +5 V line. On the Eurobreadboard, the
new connections are:

PUSH switch output to D24
D24: 10k to Y2; 6u8 to D22

The positive end of the 6u8 should be on D24, negative on
D22. We are now very close to the standard system used for
‘one-step’ operation of this type of microprocessor, and all
the remaining work with the board will be done with the
circuit basically as it is now. We can now look at some more
useful instructions, and the first set we shall examine are the
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MPUs BY EXPERIMENT
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Fig.3. AND-ing. (a) Gate and truth table (b)
AND-ing pairs of bits in two bytes.

IMMEDIATE instructions. Each of these instructions is
followed by a byte which represents the number that the
instruction is to act on. Later in the series we'll look at how
numbers from other parts of memory, or from outside the
memory system, can be introduced; some of this work has to
be done on the MK 14.

New Instructions

The first of the IMMEDIATE instructions is LOAD IMME-
DIATE, which means simply load into the accumulator
register the number byte from the next position in the
program memory. To do this, reset, cancel reset, and then
switch up 11000100 on the data switches. This is the instruc-
tion code LDI, load immediate, on the 8060, and it must be
followed by a byte of data. With this set up on the data
switches, and the address 0001 showing, PUSH. Address
0010 now shows, and the 8060 is awaiting the number which
is to be loaded into it. Load up a set of 1's by setting all the
data switches to 1, and then PUSH again. Address 0011 will
now show that the instruction has been carried out — but
how can we prove it?

One partial proof is to copy the contents of the
accumulator to the status register, so that at least the lowest
three bits of the number can be checked. The status register
contains 8 bits, of which the lowest three have outputs on
flags 0, 1, 2 to which we have LED’s attached. The other bits
in the status register have no direct outputs, and have to be
checked in different ways, as we’ll see later. We can do the
copying act by setting 00000111 on the data switches,
followed by PUSH. The instruction byte is CAS — Copy
Accumulator to Status, so that all of the status LEDs should
be lit.

We can prove that the accumulator is full of 1's in
another way, but this one involves losing the data (which at
the moment is still stored in the accumulator, since it was
only copied to status, not exchanged). There’s an instruction
which we’ve just used for exchanging the contents of the
extension register with the accumulator. This will fill the
extension register with 1°s, which can then be shifted out by
the SI0 operation and counted. The procedure is as follows:

Switch SIN low, and set the data switches to
00000001. Now PUSH, so causing the registers to exchange.
Now we can examine the contents of the extension register

by setting 00011001, which is the S10 instruction. PUSH,
and the first 1 appears on the SOUT LED. Each of the next
seven PUSH operations has the same effect, showing that
there were eight 1 bits in the register, and the ninth PUSH
should produce the O to which the SIN switch has been set,
proving that we have now cleared the extension register.

There’s another method of showing what's in the
accumulator register which we've used before and will
explain in detail later — this is the method we'll use from
now on to show the accumulator contents. Load the accum-
ulator with 1's again by using the 11000100 PUSH
11111111 PUSH sequence; this is necessary because the
contents of the accumulator were exchanged with the
contents of the extension register, and then shifted out. Set
up 11001000, which is a STORE instruction (ST) that will
cause the accumulator byte to be placed out on the data lines
when a second byte follows. Use PUSH, and then set the
switches to 00000001 and PUSH again. This should set all
the DLED's to 1, though the DBS switches are not set this
way — a proof that it's the contents of the accumulator and
not the data input switches that we’re looking at.

AND Now For Something. .....

Now for something a trifle more ambitious. Reset, and then
cancel reset. Set up 11000100, which is load immediate,
PUSH, and follow by 10101010, PUSH. This has loaded the
data number 10101010 into the accumulator. The next
instruction 11010100 is AND IMMEDIATE, which instructs
the 8060 to set up eight AND gates, to AND each bit in the
accumulator with the corresponding bit of the next number
byte which is fed in from memory. The AND operation is
illustrated in Fig. 3; remember that 1 AND 1is 1,1 AND O'is
0, 0 AND 0 is 0. With the AND IMMEDIATE (ANI) instruc-
tion code set up, PUSH and load the number to be ANDED,
10011001, PUSH again. The accumulator should now
contain the result of the AND-ing, which should be
10001000, and we can check this by using the procedure
which will soon become very familiar. Set up 11001000,
PUSH, 00000001, PUSH. The readout DLED’s should now
display the accumulator number, 10001000, just as it ought
to be.

These two instructions, load immediate and AND-
immediate each take ten micro-cycles, therefore 40 clock
pulses, to perform. This sometimes comes as a shock to
microcomputer buffs who think that one clock pulse equals
one instruction, and it also helps to explain why chips are so
often updated to higher clock-pulse rates, or why two-phase
clocks are sometimes used. One microprocessor, the Texas
TMS9980, even has a four-phase clock. Next month, folks,
more IMMEDIATE instructions.
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PET
COMMODORE
DEALERS

Birmingham
Camden Electronics
021-773-8240

CPS (Data Systems)
021-707-3866

Taylor Wilson Systems
Knowle (056-45) 6192

Bolton
B & B Consultants
0204- 26644

Bournemouth
Stage One Comgputers
0202-23570

Bradford
Ackroyd T/W &
Add M/C
0274-31835

Brentwood Essex
Direct Data Marketing
0277-229379

Bristol
Bristol Computer Centre
0272:23430

Sumlock Tabdown
0272-26685

Cambridge
Cambridge Computer
Store 0223-68155

Cardiff

Sigma Systems
I}ﬁ?—ZI 315

Colchester
Dataview Ltd
0206-78811

Derby :
Davidson Richards
0332-366803

Durham
Dyson Instruments
0385-66937

Edinburgh
Micro Centre
031-225-2022

Exeter
A.C. Systems
0392-71718

Grimshy
Allen Computers

0472-4056

Hemel Hempstead
Data Efficiency
0442-57137

Hove
Amplicon Micro Systems
0273-720716

Leeds
Holdene 0532-459459

Liverpool
Dams Office Equipment
051-227-3301

Rockliff Bros
051-521-5830

London E2
Ragnorok Electronic
Systems 01-981-2748

PET 4K
COMPUTER

at
£4506van
it'sgotto

be

Britains

best buy!

Personal
Computer

Why the PET is the number one

The Self Contained PETS

The self contained PET models
2001-4 and B come complete with
TV screen, keyboard and buill-in
cassette deck as well as the
computer circuitry. They are
simply plugged into any 13 amp
mains and no special knowledgeis
needed for running standard pro-
grams over 200 of which are
available on cassettes

The Big Memory PETS

The BIG MEMORY PETS contain
the same main features as for the
2001-4 and 8 models except that
they incorporate a full typewriter
size keyboard and have larger
internal memory of 16K and 3
bytes RAM raspectively

Professional
Printers

High specification printers can
print onto paper all the PET
characters — letters, numbers and
graphics A tractor feed model has
the advantage of accepting mailing
labels, using standard pre-printed
ferms, The only connections re-
quired are an A/C lead and PET
connecting leads. The PET is
proegrammable, allowing the prin-
ter to format print and it accepts
B." paper giving up to four copies

Dual Drive
Floppy Disc

The Dual Drive Floppy Disk is the
latest in Disk technology with
extremely large storage capability
and excellent file management

The Floppy Disk operating system
used with the PET computer
enables a program to read or write
data in the background while
simultaneausly transferring data
to the PET The Floppy Disk is a
rehable low cost unit, and is con-
venient for high speed data trans-
fer Dueto the latest technological
advances incorporated in this disk

a total or 360K bytes are available
in the two standard 51" disks
Only two connections are neces-
sary an A/C lead and PET
interface lead

Software and
application
areas for PET

There are a large number of
programs that can readily be used
with the PET Personalised pro-
gramming is available from many
Authorised Dealers. Over 200 pro-
grams are now available from
Commodore and other software
suppliers tor the PET. Popular pro-
gram titles include Stock Control
Statistics, Payroll, Strathclyde
Basic Course, Chess, Lunar Land-
ing and Education Packs

FOR THE COMMERCIAL USER
The Commodore PET offers for
the first time a really cost effective
business computer for use in
Accountancy, Statistics,

Stock Control, Payroll

Invoicing etc

7 Phone abhout PETnow!

FOR THE SCIENTIST AND THE
LABORATORY

PET has a comprehensive set of
scientific functions making it a far
superior tool to the best prog
mable calculators. PET interfaces
directly with hundreds of labora-
tory instruments. PET i1s an ideal
industrial and commercial con-
troller

FOR THE EDUCATIONAL
WORLD

The extensive basic language
makes PET an ideal tool for
teaching computer programming
Programs can be written to “tutor’
the user (pupil) in almost any
discipline. including BASIC itself
And, of course, the PET can be
used to take care of school
records, exam results. attendance
figures etc

IN THE HOME

The PET is an extremely creative
and instructive learning medium of
the future for young and old alike
There are also large numbers of
entertainment programmes avail-
able including chess and space
games

CALL YOUR LOCAL AUTHORISED DEALER or in case of difficulty contact:
COMMODORE SYSTEMS DIVISION

360 Euston Road, London.
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CSE Computers
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Southampton
Business Electronics
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Symtec Systems
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Xitan Systems Lid.
0703-38740

Sunderland Tripont
Associated Systems
0783-73310

Woking
P.P.M.
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Computerbits
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Thistle Computers
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CT MARKETPLACE

CALENDAR
START-STOP

IME
LAP+RESET

MARTEN

We feel we've got to tell you cerefully about
this offer which we re introducing for the first
time. Why? Because our price is so enor-
mously lower than anywhere else you may
suspect the quality.

The display is LCD and shows the seconds
as well as the hours — and minutes — press a
button and you'll get the date and the day of
the week.

Press another button for a coujple of
seconds and you have a highly accurate
stopwatch with hundredths of a second dis-
played and giving the time up to an hour.
There is a lap time facility as well — and of
course a back light.

Our Chrono comes complete with a high
grade adjustable metal strap and is fully
guaranteed.

£11.9

(Inclusive of 15% VAT and Postage).

T — — e S— — S — — — — —— — — —

To:

LCD Watch Offer

CT Magazine

145 Charing Cross Road,
London WC2H OEE

Please find enclosed my cheque/PO for
£11.95 (payable to LT Magazine) for my LCD
Chronograph.

Name

_Address

Please allow 28 days for delivery.
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ALARM-
CHRONO LCD

ZETRIN =— — |

QUARTZ

"R

~ ALARM- CHRONOGRAPH STh[;inbTOP \
LIGHT DUAL TIME 5| ARM SET

MODE SELECT
TIME SET/RESET

This new addition to our unbeatable
selection of bargains is no ordinary LCD
watch. It's a slim, multi-function, dual
time chronograph alarm watch, no less.

This model will show hours, minutes,
seconds, date, day of the week, stop
watch, split time, alarm and alternate dual
time zone — not all at once, of course.
There is also a night light

Hours, minutes, seconds and day of the
week are displayed continuously, while
the date will appear at the touch of a
button. The day of the week is indicated
by a flag. When used as a stopwatch, the
maximum count is 0.1secs. short of
thirteen hours.

£19.95

(Inclusive of 15% VAT and Postage).

To:

ALARM/CHRONO LCD WATCH Offer,
CT Magazine,

145 Charing Cross Road,

London WC2H OEE

Please find enclosed my cheque/PO for
£19.95 (payable to LT Magazine) for my
Alarm /Chrono LCD watch.
Name

Address

Please allow up to 28 days for delivery.
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LSeNTERPRISES

EUROPE'S LARGEST SELECTION OF MICROCOMPUTER BOOKS, MAGAZINES AND SUFTWARE FOR THE HOBBYIST, EDUCATIONALIST
PROFESSIONAL AND RETAILER

Room M O. 24

313 Kingston Road, Ilford,
Essex, IG1 1PJ, England
01-553 1001

SUNMMER HOLIDAY BONUS. for the purchase of 3 books or mare,
and paying by cheque, P.O. or cash, give yourselt a 10% DISCOUNT!

Introduction to Microcomputers: by Osborne
Vol 0: Beginners Book

Vol 1: Basic Concepts

Vol 2: Some Real Microprocessors (without binder)
Vol 2: Some Real Microprocessors (with binder)
Vol 3: Some Real Support Devices (without binder)
Vol 3: Some Real Support Devices (with binder)
Updating subscription (6 issues) for Vol 2
Updating subscription (6 issues( for Vol 3
Updating subscriptions for Vol 2 & 3

1 Updating issue {specify for Vol 2 or 3}

1 Bindar (Specify for Vol 2 or 3)

6800 Programming for Logic Design
BOBO Programming for Logic Design
Z80 Programming for Logic Design

More BASIC Computer Games (coming soon)
BASIC Computer Games (also see software section)
What To Do After You Hit Return

BOBO Galaxy Game
SUPER-WUMPUS
Computer Music
Computer Rage (A Board Game)

Artist and Computer

Games with a Pocket Calculator

Games, Tricks & Puzzles for a Hand Caloulator
Intreduction to TRS-80 graphics

Take My Computer Please... (light hearted fiction}

ZB0 Instruction Handbook

80BO Programmers Pocket Guide
8080 Hex Code Card

8080 Octal Code Card

Bestof BYTE

Scelbi BYTE Primer

Best of Creative Cumputing Vol 1

Best of Creative Computing Vol 2

Best of MICRO (Issues 1-6 of Micro Magazine)

280 Assembly Language Programming {coming scon)
6502 Assembly Language Programming (coming soon)
Microcomputer Programming 6502

6502 Applications Book (coming soon)

80B0A /8085 Assembly Language Programming

6800 Assembly Language Programming

8080 Software Gourmet Guide and Cookbook

6800 Software Gourmet Guide and Cookbook
8080/8085 Software Design

6800 Tracer — An aid to 6800 Programme Debugging
Program Design

Programming Technigques: Simulation

PIMS — A Database Management System

Scelbal High Level Language + Supplements
Basex A Simple Language + Compiler for the 8080

MAGAZINES

A game in 6800 Assembler code & BASIC

Microprocessors from Chips 1o Systems
Microprocessor Interfacing Technigues
Z80 Microcomputer Handbook

TV Typewriter Cookbook

Cheap Video Cookbook

CMOS Cookbook

IC OP-AMP Cookbook

RTL Cookbook

TTL Cookbook

IC Timer Cookbook

Ciarcias Circuit Cellar

First Book of KIM

Introduction to Personal and Business Computing
Getting Inveolved with your Own Computer
Buyer’s Guide to Microsoftware

How to Profit from Your Parsonal Computer
Microcomputer Potpourri

Hobby Computers are Here

New Hobby Computers

Understanding Microcomputers and Small Computer Systems

Instant BASIC

Basic BASIC

Advanced BASIC

My Computer Likes Me
Calculating with BASIC
Users Guide 1o North Star BASIC
Introduction to PASCAL

When | Speak in BASIC

Accounts Payable and Accounts Receivable
Payroll with Cost Accounting
General Ledger

Basic Software Library

Vol 1: Business and Games Programs

Vol 2: Maths, Engineering and Statistical Programs
Vol 3: Advanced Business Programs

Vol 4: General Purpose Programs

Vol 5: Experimenters Programs

Vol 6: Miniature Business System

Vol 7: Chess/Medbil/Wdproc Pragrams

Some Common BASIC Programs
Computer Programs that Work (in BASIC)
32 BASIC Programs for the PET

8080 Standard Monitor

8080 Standard Editor

8080 Standard Assembier

Special Package: 8080 Assembler, Editor, Monitor

Bar Code Loader for 6800, 8080, Z80 and 6502

Tiny Assembler for 6800 Systems

RA G800 ML An M600 Relocatable Macro Assembler
LINK 68 — An MBB0O Linking Loader

MONDEB — An advanced MB800 Manitar Debugger

SUMMER HOLIDAY BONUS: For the purchase of 3 Magazines or more,

and paying by cheque, P.Q. or cash, give yourself a 10% DISCOUNT!

Magazine Subscriptions:
s start within 3 weeks

) 2 issues
Personal Computing (12 issues)
Interface Age (12 issues)

Dr Dobbs Journal (10 issues)
Computer Music Journal (4 issues)
People's Computers (6 issues)
BYTE {12 issues)

Creative Com:puting (12 issues)
Kilobaud (12 issues)

HOW TO ORDER

UK

Overseas

Magazine Back Issues:
Micro-6502 Journal
Personal Computing
Interface Age

ROM

Dr Dobbs Journal
Computer Music Journal
People’s Computers

BYTE

Creative Computing
Calculators and Computers
Kilobaud (reprints only)
73

Magazine Storage Box (Holds 12)

CREDIT CARDS accepted

BARCLAYCARD VISA/ACCESS/DINERS CLUB/

AMERICAN EXPRESS

Phone: 01-553 1001 for Credit Card orders (24 hr answering service)

Please note our book magazine prices include postage and
packing, but not insurance, if wanted add 12p for every £10.
of books ordered. Make cheques, PQO’s etc. payable 1o
L.P.Enterprises.
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CONSUMER SHOW REPORT

Gerald Chevin

America where are you? A
report from the States on
their Consumer Show

Electronics Show (SCES) staying one step ahead of

the competition is the name of the game, for most
people this is “the show" and they would not dream of miss-
ing it.

Por the most visitors to the Summer Consumers

Dateline Chicago

The largest show of its kind in the world, the 13th annual
summer CES included more than 900 exhibits in three major
facilities — the Pick Congress Hotel, the McCormick Inn and
three levels of McCormick Place itself. Registration was
estimated at 50,000 by Wednesday closing day.

The exhibits themselves provided a fascinating look
at the future — the clamour in McCormick Place arising from
thousands of voices explaining products, thousands of fingers
activating computer games, and thousands of TV sets running
simultaneously.

There were 3656 High Fidelity manufacturers exhibit-
ing in the specially designed complex of sound rooms but,
the key work seemed to be “Video”. Video games, Cassettes
and Discs, including X-rated movies were getting lots of
attention from the retailers, and distributors who gear-up for
the Autumn Season at this show.

Conventional Proceedings

Also, as a national convention the CES offered more than
twenty hours of conferences and workshop seminars. One of
the major speakers was Mike Toia of the Federal Communi-
cations Commissions Laboratory (FCC). He summerised a
current state of the electronics industry like this: *“We have a
technological explosion, which means that any prediction
you make will be surpassed by actualities”.

Nevertheless, predictions were being made during the
course of the three-day show. For example Charles
Daigneault of Sharp Electronic Corporation, speaking to a
group of retailers, projected 10,000 television sales for next
year (USA). He also foresees multiple deluxe features, on
deluxe television units as sales boost for the future. “Just
what we used to call the family game room became the
television room, so we will soon see a home entertainments
centre, including video-cassette recorder, projection TV and
Hi-Fi system”’.

The large growing market for video games was dis-
cussed by Donald Kingsborough of Atari Incorporated, “The
rise in the age of the buyer as entire households become
interested has catapulted retail sales of video games, nearly
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700,000,000 he said, “in a growing market the buying
influence is a family decision — our customers are 50%
women’’, noted Kingsborough. In another area Mattel and
Gerrold Electronics in October will jointly test play Cable
Inc. Its purpose is to bring games and personal improvement
programmes to cable television subscribers. A cable extension
rented for less than ten dollars per month will enable a
consumer to have a system connected to his home.

Video Discs
Magnavox launched the video disc era in December 1978, in
Atlanta, and a limited number of video disc players all
imported from its parent company PHILLIPS in Holland,
was sold out within minutes. Magnavox soon launched pro-
duction at its facilities in Tennessee, but could not make a
dent in the Atlanta order backlog. In the first ninety days of
sales an estimated 300 players were delivered, against firm
orders for more than 1,000, and many of their reservations
were accompanied by advance payment of the $695 pur-
chase price.

One million is a nice round figure and it seems to be
a milestone for the infant home video software business, it
is a number which should easily be passed this year according
to even the most conservative industry estimates, software
suppliers should easily sell more than one million pre-record-
ed family orientated tapes this year.

Adult X-rated or “Hard Core"” should also sell about
the same amount, not bad for a three year old business.

Video Games

At the time of the show, a very interesting situation arose,
Texas-Instruments have introduced their new personal
computer type number TI99/4, and were challenging the
FCC with regard to their specification relating to modulator
output voltage. Tl were convinced that the FCC would
change its ruling on the specific waver which up to now
limits very strictly the level of output voltage from the RF
modulator, consequently all TV game manufacturers have to
comply to the FCC ruling. According to Robert Wiles of
Bally the cost of this was something in the region of $25 and
if reflected on the retail price, could amount to a reduction
of $15 per game something of a dramatic figure.

There is also another major problem in relationship
to television games; something like 146 different hand-held
games on the market at this point. Most of the semi-conduc-
tor manufacturers facilities for producing custom chips for
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various Video games have been completely absorbed by the
ordering of the hand-held game manufactures consequently,
it has become much more difficult to quickly get custom-
ised ROMs produced for extra games cartirdges so it would
appear to be now a situation where only three major conten-
ders. Atari already have an extremely popular home video
computer game and plenty of software to go with it, Bally
who announced their intentions to definitely stay in the TV
games market, and a new-comer Mattell with their tele-
vision which would appear to be the most sophisticated
games system/home computer available (USA only). Since
the show it can now be reported that the FCC have rejected
the Tl's challenge to their output voltage requirements, and
the situation is now as before. Some of the features of the
Texas Instrument’s home computer are listed below:—

Console

CPU:9900 Family, 16-bit microprocessor, plus 256-byte
scratchpad RAM MEMORY: Total combined memory
capacity: 72K bytes. Internal ROM memory supplied:
26K bytes. External ROM memory’ (Solid State Software
Command Modules) Up to 30K bytes each. RAM memory
supplied: 16K bytes.

KEYBOARD: Staggered Qwerty, full travel style layout.
Overlay for second functions.

SOUND: 5 octaves, 3 simultaneous tones plus noise genera-
tor. from 110 Hz to beyond 40,000 Hz.

The compucruise system for monitoring your
cars thirst, speed, performance and just about
anything else you want to know!

VIDEO RESOLUTION: 192 x 256

POWER: 110V, 60 Hz, 20W. Wall mounted console trans-
former.

SIZE: 25.9 x 38.1 x 7.1 cm (10.2 x 15.0 x 2.5 in).

WEIGHT: Less than 2.3kg. (5lbs)

DISPLAY: 13" color monitor. 24 lines of 32 characters.
OPTIONAL ACCESSORIES

Solid Stage Speech TM Synthesizer: Approx. 250 English
words built in, Accessible from Tl BASIC. Accommodates
add-on-word modules to broaden vocabulary.

REMOTE CONTROLS: Eight-position with side-mounted
action button.

Solid State Software TM Command Modules:

Variety of financial, educational and entertainment pro-
grams in rugges, reliable plug-in modules. Modules contain
up to 30K bytes of extra ROM.,

Hand Held Games

As previously mentioned, with something like 146 different
hand-held games available, it is interesting to note that
‘Simon’” is still the most popular selling game in the USA.
One of the most innovative new entries was the MICRO-
VISION, a hand-held mini video game with its own built-in
screen, Microvision comes with ‘Block-Buster’, really break-
out in your hand, after you crash through the third row of
bricks the ball speeds up and the game becomes a real chall-
enge. Other plug-in ROM cartridges available for Microvision
involve Bowling, Pinball, Connect-four, Star-Trek, Phaser-
Strike and Mind-Buster, in all seven game cartridges are
available to be played on the self-contained LCD screen.
Another game, Sensor, is an electronic word game which
combines the challenge and excitement of Scrabble with

J FUNCTION COMPUTERIZED CRUISE CONTROL ENABLES
DRIVER TO PRESELECT CRUISING SPEED ENGAGE AT TRAFFIC
FLOW, AND RESUME AT LAST SPEED BEFORE
DISENGAGEMENT - OPERATES INDEPENDENTLY OF
OTHER FUNCTIONS

x\-x"‘“--‘
[ns] ser) 7] () (2]
3
BACKLIGHTED KEYROARD

) & (%) ()

HIGH IMPACT HEAT RESISTANT ABS CASE IS MOUNTABLE
FLUSH IN DASH, ON OR BELOW DASH ALL HARDWARE
PROVIDED FOR MOST INSTALLATIONS

BRIGHT FIVE DIGIT BLUE FLUDRESCENT DISPLAY CAN BE
EASILY SEEN IN DAYLIGHT WHEN LED DISPLAYS ARE
UNREADABLE

YOUR COMPUCRUISE IS SMART!
IF YOU PUSH THE WRONG
BUTTON IT WILL LET YOU KNOW
BY DISPLAYING "ERROR".

Typical

Accuracy
Clock 30 Ssc/Month
Speed + MPH Max
Distance lgss than 1%
Fuel Functions 5%
Cruise Control + 2 MPH

DEPRESSING "M" KEY COMMANDS COMPUTER TO DISPLAY
EITHER ENGLISH OR METRIC UNITS

CALIBRATE FUNCTION ALLOWS OPERATOR TO COMMAND
COMPUTER TO AUTOMATICALLY COMPENSATE FOR CHANGES
IN WHEEL AND TIRE SIZES. ALSO TO CLIMATIZE FUEL SENSOR
FOR INACCURACY DUE TO TEMPERATURE AND ALTITUDE
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computerised electronics, the object of Sensor is to guess
your opponents (or the computers) word in the fewest turns.
It can play with two people too. One player punches a word
into the computer and the second player deduces the word,
letter by letter as the computer flashes clues to the position
and accuracy of the guessed letter. A “space age” sound
signals a correct deduction. When a player deduces the
complete word electronic jingles announce the triumph.

The “Big Trak' toy is a tractor and trailer unit,
program controllable of course. Using its own length as a
measure of the distance covered it can have up to sixteen
program steps. This means that you can move both forward
and backward up to ninety nine times the length of the toy.
But that’s not all! An auto repeat makes it do it again, and
you can turn left or right at any angle up to a complete
circle. All the operator has to do is estimate the distance of
each section on the course he wishes to travel, program the
system and let it go.

By using the eight programming commands and the
variety of movements available you should be able to spend
endless hours of fun chipping the paint from furniture and
walls around the house. Be warned, it’s coming to England!

As well as possessing all this sophisticated control
Big Trak also carries a variety of sound and light ““weapons”’
to knock out the baddies with and can dump loads from its
trailer at command. Now is the time to invest in a carpet
sweeper!

Automobile Accessories

Compucruise is an on-board navigational computer for auto-
mobiles, lorries, vans and recreational vehicles. It features
cruise control, a fuel management system, a trip computer

and a multi-functioned quartz crystal time counter, plus
many other functions.

The system uses a microprocessor that can be pro-
grammed to step through any sequence of commands: add,
subtract, save data, display the results. But digital computers
require single pieces of on-off pulses (bits) to work. A
spinning drive shaft hardly conforms to this requirement, so
transducers (Sensors) are used to convert the mechanical
motion into a useable electrical signal.

The most important sensor is called the speed trans-
ducer. In the Compu-cruise system, four magnets are glued
and taped to the drive shaft. As you move the drive shaft
turns, allowing a magnet to pass in front of the coil. When it
does, a small voltage pulse is induced in the coil, representing
a full or partial turn. Since the drive shaft revolves in propor-
tion to the movement of your car, a specific number of
pulses will represent a specific distance.

How much distance? That depends on such things
as the Rear axle ratio and tyre size. But that is where the
computer power of the microprocessor comes in: before
using any of these systems, you make a simple calibration. At
the beginning of a measured mile, you push a button. That
tells the computer to begin at zero. Then, as you travel the

mile stretch, the computer counts the pulses. At the end of
the mile, push the button again. The number of accumulated

pulses are then stored as a reference base. If, for example, the
computer counted eight hundred pulses for the measured
mile, it knows that 400 represent one half mile 1,600 mean
two miles, and so on, for any distance you travel and all this
will automatically take tyre size and other variables into
account, since they were part of the original calibration.

VACUUM SERVO

\
\

FLOW SENSOR

OUTSIDE
TEMPERATURE
SENSOR

_.———'—/,

INSIDE TEMPERATURE
SENSOR

CRUISE CONTROL

DISENGAGE SWITCH

SPEED SENSOR
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The Intellivision home entertainment unit from Mattel. It plays

games as well as using software packages for education and home management,

0.K, the computer now knows how far you have
gone, but it must also know your speed to do any useful
work. To determine it accurately, the system computes it.
Since the speed or — RATE — is equal to how long it took
you to go a certain — DISTANCE — and the distance is
known from the calibration, all that is needed to calculate
the speed is the TIME (R=D+ T).

For that a quartz digital clock is used, it is simply a
circuit that switches on and off at a precise rate, thousands
of times a second. Other digital circuits within the clock
divide the time down into thousandths, hundredths and
tenths, and finally single pulses per second.

The computer can use any of these time bases as a
“window’ — a single moment in time to count distance
pulses from the transducer. If, for instance it counts four
pulses during a one tenth of a second window, that is equal
to forty pulses per second; two hundred pulses per minute;
one hundred and forty four thousand pulses per hour. And,
from the original distance calibration, each pulse represented
one foot of movement, then you would be moving 144,000
feet per hour or 27.3 miles per hour.

If all that has you confused, don’t worry, the com-
puter does it all automatically — every second — and shows
the results on a digital display. But that’s not all!

Besides the speed transducer, the Compucruise uses a
fuel flow transfuser, it too uses pulses that indicate the
amount of fuel passing through to the carburettor. And once
calibrated by entering in the amount of fuel you have con-
sumed at your next fill-up, along with the capacity of your
fuel tank, it is capable of carrying out just some of the
following functions:—

The fuel used since fill-up in gallons or litres,

The fuel to arrival in gallons or litres,

The fuel until empty in gallons or litres,

The current fuel consumption per hour in gallons or

litres,

The average fuel consumption for a trip in gallons per

hour or litres per hour.

The current fuel efficiency miles per gallon,

The current fuel efficiency in litres per hundred kilo-

metres,

The average fuel efficiency for the trip in miles per

gallon or litres per hundred kilometres.
Other functions it is capable of determining are by the use of
sensors, outside, and inside temperature, in either Fahrenheit
or Centigrade and Battery voltage. Another big plus is the
computerised cruise control. It is more than a simple speed
maintaining device, It establishes and maintains pre-selected
road speed. You can tell the computer how fast you want to
travel and it takes over. It also features a resume and traffic
flow adjustment. Spectrum Marketing will be handling the
Compucruise unit and their address is listed at the end of
the article.

Translator Wars

Texas Instruments, as expected, introduced the first talking
language translator. The language translator would retail for
about $250. Tl expects to ship about 100,000 units in 1979,
with first shipments designated for September. The trans-
lator can produce thousands of spoken phrases by linking
together its vocabulary of about 500 spoken words. Its
display only vocabulary is about 1,000 words. English and
Spanish modules, priced at about $50 each will be available
in Spetember, the French and German modules are scheduled
to follow in the fourth quarter. Japanese and Chinese will be
ready in early 1980; according to TI.

Basically, it has five different features:—
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A giant version of the Texas Instruments transiator.

The internals of the Compucruise unit.

1) Phrase — gives you instant access to the most commonly
used expressions and statements.

2) Phrase Link — lets you build up over a thousand things to
say with fill-in blank statements and questions.

3) Translate — gives you translations for words entered in
letter by letter.

4) Learn — helps you build vocabulary in sixteen useful

categories such as food, travel, medical etc.

5) Memory Learn — drills you on pronounciation and trans-
lation of words you select.

However, this winter at the Last Vegas CES show Craig and
Lexicon introduced the first ““Language Translator’ calcu-
lators. They are back with improved models, but will have a
hard time catching up with Texas Instruments entry into the
field. Craig is up-grading its new M.100 language translator to
the status of a personal computer with a range of new soft-
ware, some offering programs on Diet, Taxes and other non-
translation topics. Included are capsules on First Aid, Bar
Tending, Caloric content of food, Income Tax and Word
Games.

The firm is also adding several new language capsules,
including double capacity units in German, French, Spanish
and italian — all with 2,400 word capacity. Cherry Leisure,
whose address appears at the end of this article, are handling
the Craigs’ M.100 language translator.

The Windert Watch Company have taken time out of
the realm of the abstract. The Company’s new talking watch,
new at this show, is a first to break the sound barrier with
the watch and clock that literally tells time in four languages.
The *‘voice master” is the only such product on the market,
and will be ready for selected stores before Christmas. By
January 1980, the solar powered multi-functioned watch,

which will retail at about $100 will be available nationwide.

The watch will announce hours, minutes, and seconds
and can also pronounce an alarm message. The voice is flat
and uninspiring. But we were assured that the demonstration
model had only 16K of ROM whilst the final version will
have 64K of ROM and the voice will be much more human
then. Though diction and internation should improve, the
message remains the same: “Times up go, go, go’ a snooze
feature says “Now it is five minutes past” (the alarm time)
“It is now ten minutes past” (the alarm time). The talking
clock speaks four different languages: the watch can speak
one of four. Both watch and clock will have LCD readout.

Once again the sheer electronic enthusiasm and para-
phernalia were completely overwhelming, every aspect
relating to consumer electronics. There is a general trend in
High Fidelity products for example, to become much more
remote control orientated this was demonstrated admirably
by Sony, Hitachi and the Belgium company Barco.

Most manufacturers are rushing products through to
enable them to have a hold on Christmas, the most lucrative
time. Most of the show was apparently orientated around the
Orient; Japanese companies really dominated the show in
terms of stand space, and products available. But the
American public seemed totally undaunted by this invasion
and we look forward to seeing another pot-pourri of
consumer electronics in January, 1980,

Cherry Leisure U.K. Ltd.,
387, High Road,
Willesden,

London NW10.

Spectrum Marketing,
Spectrum House,
48, Cambridge Road,
Barking, Essex.

Contact: Mike Alter. Contact: Tony Varnals
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WHICH BRITISH SYSTEM
CAN OFFER THE FOLLOWING:

(PEr 290" (SORGEReR] 4PRLET,)

+ COLOUR — Aerial Input, Alphanumerics and
Graphics

* CEEFAX — BBC Television Teletext service

* ORACLE — IBA Television Teletext service

* BASIC — ROM — Resident Interpreter

* MONITOR — Motorola 6800 Machine Code

FROM

/MICRODIGITAL

Now you can hire before you buy at noextra cost,
atlastyou canbe sure that the machine you buy,

* VIEWDATA — Instant Information service

TECS:

TECHNALOGICS is the machine that best suits your needs. You
EXPANABLE may hire a microcomputer system for as little as
COMPUTER £5.00 aday, peripherals availableinclude, floppy
SYSTEM disk units, colour and monochrome TV's, cas-
Prices start at sette recorders, etc.

around £360 Each machine is supplied with a selection of

relevant software. Delivery is free if within the
Merseyside area, otherwise charged at cost.
N.B.
The hire charges can be deducted from the cost
of a new machine, no matter which machine you
eventually purchase.
Please send for our free Price List.
25 Brunswick Street, Liverpool L2 0BJ
For further details and booking
Ring: 051-227 2535 (Paul Fullwood)

Rack M0unting and Tabletop Versions (illustrated).
The logical development everyone has been waiting for.
Please send large sae for details to:

TECHNALOGICS (DEPT. CT)

8 EGERTON STREET, LIVERPOOL
L8 7LY

£499

(single disk)

~===f has landed

The U.K.-designed and manufactured Novapak disk system
for Commodore’s PET*, first seen at Compec ‘78, is (after
extensive industrial evaluation), now available to the
domestic user. Its unique saddle configuration continues

the integrated design concept of your PET, with no trailing

wires or bulky desk-top modules.

*Novapac may be used with any available RAM plane.

*May be used with latest versions of PET.

*Data transfer takes place at 15,000 char/sec — ef-
fectively 1,000 times faster than cassette!

*Storage capacity is 125 K/bytes (unformatted) on 40
tracks per diskette side.

*Dual index sensors permit dual-side recording for 250 K/
bytes per diskette.

*Easy operation full-width doors prevent media damage.

*System expandable to )2 Mbyte on-line storage (4
drives).

*Dual head and 2D versions provide 2 Mbytes on-line.

*|ndustry Standard IBM 3740 recording format for in-
dustry-wide media compatibility offered only by NOVA-
PAK.

*Dedicated Intel B048 microprocessor and 1771 FDC
minimise PET software overhead.

*Local hardware and software support available, in-
cluding applications, packages for small business use.

dnalog  Eelectr

The sophisticated Disk Operating System is disk-resident,
which allows for future DOS-enhancements without hard-
ware alterations. PDOS supports multiple file handling,
allocating disk space dynamically to each as and when
necessary. Any file may occupy from 1 to 600 sectors
as required, at up to 16 non-contiguous locations on the
disk, PDSO may be used alone, or within a BASIC program
and offers user-specified password security for any file.
Multiple access-modes simplify BASIC program con-
struction, and the user may generate tailored DOS mod-
ules.

Novapac dual-disk system complete with PDOS and

BASIC demonstration programs on disc £899 + VAT.
Available from the manufacturer or selected dealers.

Terms: 50% with order, balance on delivery.

Full cash with order is subject to 5% discount.

VAT-FREE Export arranged (Must be shipped by us}.

NiCS

47 Ridgeway Ave,
Coventry
el: (0203) 417761
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READER SURVEY

Its time for good men (and women) to show us
what you're made of. Or at least who you are and
what you are. Computing Today is still a young
magazine, and as such has a lot to learn about
itself. The most important of which is how well
you — our readers — think of us.
Overleaf you will find that most dreaded of pages
— a form to fill in. Please don’t pass on by but
rather take your pen and wield it bravely in the
name of a better CT! This is the chance you
always wanted to tell us exactly what we should
do with CT — editorally of course. Without your
guidance how are we to know what you want
from us?

Go on — spend a little time and ink on our behalf
— improve your environment — make CT a better
place to be and the world a safer place to live!

CT Survey

Modmags Ltd

145 Charing Cross Road
London WC2H OEE
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34) What do you like about CT?

35) ....and dislike?

36) Any suggestions for improvement?

37) Do you belong to a computing club?

38) Was you club featured in our July Club Survey?

Yes/No

Yes/No

39) If no please give brief details eg name and number of 1° contact so we can updateourlist........

40) On an arbitrary scale of 100 with CT scoring 50, please rate the competition against us.

40

READ

REGULAR

OFTEN

USED TO

NEVER

RATING

RADIO CONSTRUCTOR

WIRELESS WORLD

TELEVISION

VIDEO

PRACTICAL COMPUTING

PRACTICAL WIRELESS

PRACTICAL ELECTRONICS

PERSONAL COMPUTER WORLD

BYTE

ELEKTOR

EVERYDAY ELECTRONICS

COMPUTING TODAY

50

HOBBY ELECTRONICS

EdEL.

Thank you for your time and patience.

On an arbitrary scale of 100 with E.T.l. scoring 50, please rate the competition against us.
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TELEPHONE  \&
CHARGE CLOC

Have you any idea how much

phone calls actually cost you?

You can work it out, of course, but do you
ever bother? Bet you don't. The final
cheque-book-splitting figure depends on the
time of day, distance and how long you spend
discussing the philosophical ramifications of
decreased bacon sandwich availability in
Colchester (or the weather).

You can save yourself a lot of calculation
or guesswork by sending only £15.95 for the
Monitel Telephone Charge Clock.

The unit sits underneath your telephone,
plugs into any electrical socket and, when
you're not using it, serves as a smart digital
clock. It even comes in all the seven standard
telephone colours.

It comes already programmed with Post
Office charge bands. Moreover, it adjusts
automatically to peak, standard and cheap
rate periods and the charge includes VAT.

The clock takes its instructions from a
punched card. When the rates change,
Monitel will automatically supply a new
card.

Win £50

When you get your Charge Clock,
have a look at the punched card.
Monitel are offering a prize of £50 for
the first person to send us a punched
card correctly programmed to operate
a UK Monitel according to the fol-
lowing imaginary tariff structure:
Unit — 4.5p; Peak rate Monday-
Friday 10 am-2 pm; Standard rate
Monday-Friday 8 am-10 am and 2
pm-7 pm and Saturday 10 am-2 pm;
Cheap rate other times.

»

Times Peak Standard Cheap

L 30 60 90
a 20 40 60
b 20 30

N Y I To: Telephone Charge Clock Offer &
CT Magazine

145, Charing Cross Road

SPECIAL OFFER * SPECIAL OFFER * SPECIAL OFFER * SPECIAL OFFER * SPECIAL OFFER * SPECIAL OFFER

! |
' |
: London WC2H OEE |
| please find enclosed £15.95 for my Telephone Charge Clock. |
& | |
. | Name.......... e e i e s momie pismimimn s KGR BACSR Biete
(Rec. retail price £19.95)
® : N ATESE s oo s srala sal s ar s e e el < eie il Saee ) e T :
inc.vat& | | |
pOStage ' Lo 11| B S e R e ST A S R e S e T :
L Offer closes Sept. 31st. Please allow 14 days for delivery. |
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David Tilbrook

Are you hexed with number
systems? Build this't’

n many digital systems information is handled in
Igroups rather than as individual bits. These groups are

called words and they vary in size according to the
needs of the particular job. If it is necessary to display or
calculate using the normal decimal digits, a four digit binary
word (four bit word) would be needed to represent each
single decimal number, A four-bit binary word gives 16
possible different combinations. For a decimal number we
only need ten, so the largest six combinations are ignored.

The number 0 is represented as 0000, 1 as 0001, 2 as
0010, 3 as 0011, 4 as 0100 and so on. This is called binary
coded decimal or BCD and is used in many digital
applications such as digital frequency meters, digital multi-
meters, calculators, etc.

As the job required of the digital system becomes
more complicated, word lengths are increased. This gives the
circuit the ability to handle more complex numbers by
manipulating single words. The most common word length in
microprocessors is eight bits. The eight bit word is called a
byte and contains 256 different combinations. In the bigger
microprocessor and smaller computers a word length of 16 is
used, while full-scale computers use word lengths of 32 or
even 64 bits! This is all very fine for computers, but for mere
mortals like ourselves calculating with 64 digit numbers can
become a little tiring!

This project was designed to assist the newcomer in
getting used to the hexadecimal and binary number systems.
It can also be used by those working out opcode (micro-
processor instructions) from binary numbers.

Some mini-computers and microprocessors, such as
the 2650, have their instructions written in the form of
binary numbers, with some of the digits missing. Depending
upon the particular variation of the instructions required, the

missing Os and 1s are filled in. When the total binary word
has been formed it must be converted into hexadecimal form
for keying into the microprocessor. A realtively large
program for a microprocessor might have one or two
thousand opcodes to be evaluated — this is one application
where the binary to hex converter could be put to good use.

Construction
The entire trainer is made on a single printed circuit board
and construction is fairly non-critical.

Start by mounting the resistors on the PCB. Next,
mount the capacitors, with the exception of the big 470 uF
electrolytic. Be sure to orientate the tantalum capacitors
correctly. If they are not marked with a +ve symbol they will
probably be the type marked with coloured bands and a dot.
With the dot facing towards you and the leads pointing down
the positive lead is usually the one on the right. The IC’s and
displays should be soldered onto the board using reasonable
care not to overheat the pins. Make sure they are orientated
correctly also. If they are installed incorrectly and the board
is powered up, they will probably be destroyed. The pads for
the IC’s are realtively close together and care should be taken
to avoid bridging solder to adjacent pads.

The LED’s and diodes can be fitted next and once
again make sure these are put in the right way around.

The voltage regulator IC should be mounted onto a
heatsink and secured to the PCB by a single nut and bolt.
Insulation between the regulator and heatsink is not needed
but some type of thermal paste compound should be used.

Mount the regulator first and then solder its leads
onto the board, this avoids straining these solder joints. Fit
the remaining electrolytics and wire links. Often cut-off
resistor leads can be used for these links. All that remains is
to fit and wire the switches and power sockets. The board
requires an external DC supply, the regulator makes sure the
IC's get the correct voltage. The DC supplied to the board
should be greater than about seven volts.
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HEX CONVERTER

As this voltage increases, the regulator dissipates
much of the excess power in the form of heat and this is why
the heatsink is necessary. On 12 V the requlator on the
prototype gets quite hot, but not excessively. The board
requires 450 mA worst case, so some of the bigger battery
eliminators should do the job well. The socket for the power
input can be a bit tricky to work out. The centre point on
the socket is usually negative. Solder a wire from the centre
terminal to the negative pad on the PCB. This is the pad not
connected to the diode. The positive terminal on the socket
is the terminal connected to the outside of the plug. This
should be connected to the PCB pad that connects to the
diode. If in doubt, connect the battery eliminator into the
socket and check with a multimeter,

Almost any type of toggle switch will work in this
project. Find a set of contacts that are open when the switch
is in the up position, and wire these to the PCB pads as
shown in the diagram. '

Using It

Before applying power to the board check the capacitors,
LEDs and IC orientations. When the board has been
completely checked it can be tried out. Place all the switches
in the up position and apply power. Immediately the seven
segment displays should show ‘00". As the toggle switches are
changed the LEDs will light and the displays should change
to indicate the correct hexadecimal number corresponding to
the binary number shown on the LEDs.

HOW IT WORKS

The heart of the circuit consists of the two 9638 ICs. These
are BCD to hexadecimal seven segment decoder-drivers. On
receipt of a low on the clock input-pin 3, they load the
binary word present on their inputs into latches, decode
them into hexadecimal numbers and drive the appropriate
segments in the FND500 displays. The binary number is
reloaded into the input latches each time the clock input is
taken ow.

The 555 timer IC is operating as an astable multi-
vibrator and generates a pulse used to trigger the clock input.
The repetition rate is around 5 kHz, determined by the two
1k resistors connected to pin 7 and the 0.1 uF capacitor
connected to pin 5 of the timer.

The inputs of the 9368’s are connected via 1k pull-
down resistors to zero volts to ensure the inputs stay low
when the toggle switches are in the open position. When the
binary number is selected, by closing the appropriate toggle
switches, these input lines are taken high.

LED’s are used to display the binary number and are
connected to the toggle switches via 220R current limiting
resistors.

A 7805 voltage regulator IC has been included on
the board to allow the circuit to be run from a variety of DC
supply voltages.

{
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Fig.1 The circuit diagram for the converter.
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Fig.2 Component

overlay. See Fig.3 for
switch connection details.
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HEX CONVERTER

The Hexadecimal Number System

We've already mentioned that a four bit binary word had
sixteen different combinations. If we defined sixteen
characters and let them be equal to these sixteen
combinations we would write any four bit binary word using
a single character.

This is the basis of the hexadecimal number system,
The first ten digits are the same as in BCD, i.e: the normal
decimal numbers. The six extra combinations not used in the
BCD system are given the characters A, B, C, D, E and F. The
number sequence would therefore be 1, 2, 3, 4,5, 86, 7, 8, 9,
a, b, ¢, d, e, f and would then continue 10, 11,... 18, 19,
1A, 1B, 1C, 1D, 1E, 1F, 20,. . .and so on.

A byte can be written as a two digit hex
(hexadecimal) number, which is considerably shorter and
more convenient. Nevertheless the relationship between
binary and hexadecimal is not obvious at first and converting
from binary to hex can become a tedious business, especially
if the binary numbers are getting rather large.

Fig.3 Switch wiring. Note that the wires are
soldered onto the PC pads provided for this

Owing to the size of the PCB being bigger than that of
the page we are unable to print it in this issue. Foil
patterns are available from our offices, please send an
SAE to us marked “FOIL PATTERNS” for your copy.

PARTS LIST

Resistors
R1-R8,17, 18 1k0
R9-R16 220R

Capacitors
C1, 2 100n polyester
C3, 4 6uB 16V tantalum
C5 470u 25V electrolytic

Semiconductors
IC1, 2 9368
IC3, 4 FND500
IC5 555
IC6 7805

D1 EM401 or equivalent
LED1-LEDS8 red LEDs (TIL 209)
Miscellaneous

SW1-SW8 SPST toggle
SK1 9V power socket

BUYLINES

The IC’s and seven segment displays used in the project
should be generally available but we understand that Techno-
matic have supplies if you encounter any difficulties. They
are at 17 Burley Road, London NW10 1ED.
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THENEW STANDARDIN
MIGROGOMPUTER
POWER

SIMPLICITY. SOPHISTICATION.

&g applc ILrLus

MICRODIGITAL"

Apple Il Plus

APP_E-Il PLUS will change the way you think about
computers That's because it is specifically designed to
handie the day to day activities of education, business
financial planning, scientific calculation, and
entertainment. APPLE-Il PLUS is appealing and
comiortable (like other appliances that make your life
easier), and it brings to personal computing a new level
of power through hardware and software
sophistication

The APPLE-Il PLUS is faster, smaller and more
powerful than its predecessors, and it’s easier to use
too, because of advanced, built in features like
‘PALSOFT

Atast, extended 10K BASIC with 9-digit precision and
graphics extensions

“HIGH RESOLUTION GRAPHICS

On a matrix of 2B0X192 individually addressable points.
*AUTO-START ROM

With power on boot of application programs, reset
protection and improved screen editing

‘INTERNAL MEMORY EXPANSION TO 64K BYTES
For big system performance at a low cost

"EIGHT EXPANSION S5LOTS

To let the system grow with your needs

Apple Pascal

APPLE PASCALTM is the new extension to
microcompuler power

PASCALTM incorporating UCSD PASCALTM, offers
extended features in a complete interactive package
employing today's most sophisticated structured
programming language. It provides advanced
capabilities that boost perlormance and cul
development time for large business, scientific, and
educational programs

This software package provides the most powerful set
of tools yet available for the microcomputer
programmer

‘EDITOR

A fast, screen-oriented editor for program development
and word processing applications

‘COMPILER

Standard PASCAL plus full set of extensions for
strings. disc files, graphics and system programming
Hl-res graphics "Turtlegraphics™ as originated at MIT.
INIT turtle, PENCOLOR, TURNTO, TURN, MOVE,
TEXT GRAF

GOTOXY procedure for cursor addressing
FUNCTION Keypress tells whether character available
Library routines include: RANDOM, RANDOMIZE
PADDLE, BUTTON, TTLOUT, KEYPRESS etc
‘RELOCATABLE ASSEMBLER

Permits relocatable assembly language routines to be
generated and linked to Pascal programs

"SYSTEM UTILITIES

Includes desk calculator-performs basic calculations
and parameter — allows examination and modification
of SVS1EITI environment

 /MICRODIGITA

25 BRUNSWICK STREET, LIVERPOOL L2 0BJ.
Other Departments: 051-227 2535

Mail Order: 051-236 0707

#
"CRODIG AL

—

."C'.'.I‘ :

Floppy Disks

Gives your system immediate access to large quantities
of data. The subsystem consists of an intelligent
interface card, a powerful Disk Operating System and
one or two mini-floppy drives

Features

* Storage capacity of 116 kilobytes/diskette

* Date transier rate 156K Bits/second

* Individual file write protection

Fowered directly trom Apple ||

Full disk capability with systems aslittleas 16K bytes of
RAM

* Fastaccess lime — 600 m sec (max} across 35 tracks
Powerful disk operating software

Load and store files by name

BASIC program chaining

* Random or seguential file access
Floppy Disk Subsystem
Nett Vat Total
425.00 63.75 488.75
Second disk drive and connecting cable
375.00 56.25 431.25

Parallel Printer Interface Card

Allows you to connect almaost any popular printer to
your Appie. A BASIC program can produce hard-copy
output as gasily as it prints to the TV monitor screen
Command Interpretation and printer control details are
handlad by the firmware built into the card, to eliminate
USEr programming requirements

Nett Vat Total
110 00 16.50 126.50

Communications Interface Card

Allows your Apple to "talk” (though a modem) with
other computers and terminals over ordinary telephone
an load programs over the phone. send messages to
remote terminals or access your office computer from
the comfort of your home

Communication Interface Card
Nett Vat Total
110.00 16.50 126.50

High Speed Serial Interface Card

Allows Apple 10 exchange data with printers, plotters
and compulters in serial format at up to 19.2 K Baud

High Speed Serial interface Card
Nett Vat Total
110.00 16.50 126.50

Speechlab Voice Recognition
Card

Allows the Apple to recognise a spoken vocabulary of
up to 32 user-selected words. The computer can be
programmed to perform any task desired upon
recognition of a key word
Voice Recognition Card

Vat Total
189.75

Nett

165.00 24.75

Prototyping Card

Provides the User with 2 means of building up

experimental circuitry for the Apple computer The 23,

x 7" double-sided board includes a hole pattern that

accepts all conventional integrated circuits and passive

components. Documentation includes a complete

system bus description 10 aid tha interface designer
Prototyping Card

Nett Vat

18.00 2.70

Carrying Case

The Apple Is truly portable and this padded viny!
leather look case protects your Apple in transit and
makes it easier to carry

Carrying Case
Yat

Total
20.70

Nett
25.00

Total

375 28.75

Apple Pascai
System

A recommended configuration for developing and
using Pascal application programs
Nett VAT Total

APPLE-Il PLUS, 48K RAM 850 14250 1082.50
FLOPPY DISK system 426 06375 488.7%
PASCAL extension card : Ring lor price
Apple Software Bank Vols. 1-5[5 disks| FREE
r Prices

Othe Nett VAT Total
Bx 4116 RAMS 16k Bytes 100 1500 11500
Joystick iy, 20 300 2300
Diskettes 5 3 045 345
10 C13 Cassettes 444 066 510
Dolphins B.D.80 595 B925 68425
TRENCOM-100 incl, interface 205 4425 33025
AXIOM micro Printers 349 5235 40135
AXIOM graphics Printers. .. G99 10485 80385
Books

Apple operators manual 550

Applesolt extended "ﬂT:gED"
Basic manual 400 ITEMS
Basic tutor 400

6502 programming manual 150

6502 hardware manual 150

PART EXCHANGE

: Apple
ners', tradeuptoan
;e[:,qc]’gﬂomen‘m__ We can agoEv_F
up to £300 for your old et
against the cost of a new App ‘
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electronics today

What to look for in the Oct issue: On sale Sept 7ih

SPEECH COMPRESSOR Audiophile amp

For anyone out there using the airwaves, this ingenious
circuit will enable you to increase your average power
to peak power ratio considerably — thereby ““upping”’

your talk power! And it doesn’t use RF compression
either.

REACTION TESTER

Single PCB construction with auto-start and random
interval times built in. Readout is in 1/100 secs on
two “jumbo” LED displays. All adds up to a pretty
nifty little game does it not? Don’t be slow picking

up ETI next month!

LM 10 APPLIED

Next month Ray Marston attempts to fill the
Issue with applications — some of which you
couldn’t ever have dreamed of —

for his new champion chip, the amazing LM
10. See how close he gets to making it in the
October issue of ETI.

CABLE TESTER

No it is not as simple as it sounds. You should know us
better than that by now. This little unit will test any type
of audio hook-up wiring — or indeed any concewahlile
cable.

Each wire is tested, in sequence, for open-circuit or short
to earth (or other wires), and then visual indication of
the state of each is provided. 0K?

COMPUTING TODAY 1979

Now you've all seen magazine projects for hi-fi
amplifiers before. We’ve done several ourselves!
However, we believe that NO-ONE — not even ETI
— has produced a design anywhere near this
quality before. Specifications include a noise
figure of 83dB for the phono input, and a pre-amp
distortion of 0.015%.

The power amp produces over 60W at 0.04 %
THD with particular attention having been paid to
“open-loop” performance such that TID is
negligible. Hum and noise —110dB for the power
amp. Listening tests played a huge part in settling
the final design too.

The system is modular such that either the
pre-amp or power amps can be utilised separately.
Put them together and you have the best sounding
magazine amplifier ever! Full details next month.

Analog delay

Since the advent of CCD (charge coupled
devices) you could be forgiven for believing
that all other methods of obtaining a time
delay on a signal have curled up and died.

This is simply not so, and next month Tim
Orr takes time off from String Thing to explain
this largely unknown flourishing field.

RADIO CONTROLLED

Of course you’ve all built our radio control project
out there haven’t you? No?. .. Oh.

Well the reason why not could simply be that you
haven’t seen this article yet. Written by Geoff
Chapman — one of the few real experts in the field,
it illustrates the different types of model that can be
operated by R/C and how to get them operational!

Full of the kind of detail you’d spend years of lost
patience gathering.
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M.J. Coates

Fig 1. The flowchart for the Hangman game.

USED

of Hangman with two people. One person is required

to enter the word to be guessed and the other tries to
guess it before he is “Hanged”. The program has been writ-
ten in PET BASIC but can be easily modified to run on any
machine that uses a memory mapped display. Memory requi-
rements are about 2K for the program. Because our printer
is unable to handle the PET graphics several points must be
noted about the cursor movements.

I n its present format this program will play the game

DISPLAY
LETTER

DRAW
NEXT BIT
OF HANGMAN

1S
GUESS
EQUAL
TO
LETTER

1S
HANGMAN
FINISHED

YES

PRINT LETTER
IN
WORD

PRINT
You
WIN

W/

PRINT

YOU
LOSE

INPUT
DO YOU
WANT

ANOTHER
GO?

VARIABLES
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SOFTSPOT

Line 100: The ‘3’ is the CLR character.

Line 180: Insert HOME, 12 DOWN.

Line 220: Insert HOME, 5 DOWN.

Line 270: Insert HOME, 2 DOWN, 1 RIGHT.
Line 310: Insert HOME, 2 DOWN, 3 RIGHT,
Line 350: Insert HOME, 2 DOWN, 5 RIGHT.
Line 390: Insert HOME, 2 DOWN, 7 RIGHT.
Line 430: Insert HOME, 2 DOWN, 9 RIGHT.
Line 470: Insert HOME, 2 DOWN, 11 RIGHT.
Line 890: Insert HOME, 2 DOWN, 1 RIGHT.
Line 990: Insert HOME, 16 DOWN.

Room has been left at the start of the program, i.e. before
Line 100 for the user to add in a random choice of words so
that only one person plays the game at a time.

Fig 2. The program listing for the BASIC game of Hangman.

186 FRIMT"IENTER R SIX LETTER WORD IN FORMAT"
118 PRINT"LETTER 1.2.3.4.5.6

1:.- INPUT RE.E$,CH.D8.E3.F$

138 6=

r+3 FRINT"ZI HAE A SIX LETTER WORD"

133 FRINT

153 FRINT

T2 FRINT" 8 % 4 %
{88 PRINT"YR B C D
1% FRINT
ZEFRINT'NGPORSTUVYRYZ
218 G=al=3

20 FRINTTHAT IS
258 INRUT W4

256 IF Yi=f$ THENZGR
2t GOTOZ38
=N
270 FRINT" 35
%@ IF V=B THENIO
2 GITC32E
@ k]
Ji8 FRINT"  ";R$
328 IF V4=CH THENS4

§e
EFGHITKL N

YO LETTER®

wF —,Tr Pﬂ-‘"

M =

T PRINT"  iCs
388 TF ‘=0 THENGSR

B8 U=k
258 PRINT" EH!

483 IF V4=EF THEN4Z8

418 LOTN448

aa U=tk

478 FRINT" "3E¢
458 IF Vi=F$ THENdRR

43 GOTO4EA

anf =R

476 PRINT"S "3F%
45 IF Y8="R" THEN M=B

438 IF Y$="B" THEN M=2

SE8 IF Y$="C" THEN Med
518 IF V4="D" THEN M<b
S28 IF Y$="E" THEN Meg
T8 IF Y5="F" THEN M=18
M2 IF ¥$="G" THEN Me12
558 IF W4="H" THEN M=14
Se@ IF Y$="1" THEN M=16
T8 IF V4="J" THEN M=18
S IF Y="K" THEN M=20
59 IF Y$="L" THEN M=2z
G8R IF W4="M" THEN M=24
E1R IF ¥6="N" THEN M=8@
806 TF V4="0" THEN M=R2
638 IF '%="F" THEN M=B4
848 IF ¥4="0" THEN M=86
&5 IF W="R" THEN =82
548 IF W="5" THEW Me
€70 IF ¥4="T" THEN M=32
68 IF ¥6="U" THEN M=34
€98 IF VH="L" THEN M=96
7BE IF W=l THEN MESR
718 IF ¥$="K" THEN M=10@
728 IF ¥E="Y" THEN M=1G2
I IF V$="2" THEN Me104
748 ;}Icr;\zqsm,::
758 IF UG THEN948
768 =G
778 Q=g
780 IF 0=1 THEN POKEZ3172.100:POKEZ3173. 108
756 IF (=2 THEN POKEI3173.76:POKES3ISS, 161
806 IF 0=3 THEN POKEZ3693, 161: POKE33053, 161
318 IF G=4 THEN POKE33853, 79:POKEI3054, 99
228 IF Q=5 THEN POKE33055.99
@@ IF 0=6 THEN POKE33095, 118: POKES3096, 117
24@ IF 0=7 THEN POKE33135,78
350 IF 0=8 THEN POKE33136,77
8@ IF 0=9 THEN POKEIS17S,78
&7 IF =18 THEN POKEI3176, 77:GOT0690
%8 GOTOZ2M
89 FRINT" "3A$:" "3R$:" *:C$5" "3D8;" "3E$:" ";F$

%88 FOKE33099. 25: POKES3100, 15: POKESZ101 , 21 : POKES3182, 39:
POKESI 163, 18

218 POEZIIM.G

o978 POREZI106.4:POKESSL67.

938 GOTO993

UE IF Li=6 THENSTE

95 G4l

% GOTOZZ08

978 FONESSE99, 25 POKES3 10, 15:POKEZS 161,21
9% FOIESI10, 2TiPOKETS164,9 <POKETS16S. 14

53 PRINT"#D0 YOU WANT TO PLRY AGRINZ®

183 GET J$1IF J¢="" THEN10@@

{818 IF J3="Y" THENI@3&

1876 END

1636 OIR

{848 oo1ea

e

S POKEIS168, 1:POKE33169, 4
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technical
book service

What Is A Microprocessor ?

2 Cassette tapes plus a 72 page book deal with
many aspects of microprocessors including
Binary and Hexadecimal counting, Pro—
gramming etc. £10.75.

NEW:

Adams, C. BEGINNERS GUIDE TO COM-
PUTERS AND MICROPROCESSORS WITH
PROJECTS £5.60

Understanding building programming and operating
your own microcomputer.

NEW:
Albrecht, B. BASIC FOR HOME COMPUT-
ERS. A self teaching guide £4.75

Shows you how to read, write and understand basic
programming language used in the new personal size
microcomputers.

Albrecht B. BASIC. A self teaching guide

(2nd edition) £4.50
Teach yourself the programming language BASIC. You
will learn how to use the computer as a tool in home or
office and you will need no special maths or science
background.

Alcock, D. ILLUSTRATING BASIC £2.60.
This book presents a popular and widely available
language called BASIC, and explains how to write
simple programs.

Altman,|. MICROPROCESSORS £10.65
Gives a general overview of the technology design
ideas and explains practical applications.

Altman, L. APPLYING MICROPROCES-
SORS £12.00

Follow volume which takes you into the second and
third generation devices.

Aspinall, D. INTRO TO MICROPRO-
CESSORS £6.40
Explains the characteristics of the component.
NEW:

Barden, W. 2Z-80 MICROCOMPUTER

HANDBOOK £7.65

Barden, W. HOW TO BUY AND USE MINI-
COMPUTERS AND MICROCOMPUTERS
' £7.75

Discusses these smaller computers ahd shows how
they can be used in a variety of practical and recreational
tasks in the home or business.

Barden, W. HOW TO PROGRAM MICRO-
COMPUTERS £7.00

This book explains assembly language programming of
microcomputers based on the Intel 8080, Motorola
MC6800 and MOS Technology MCS6502 micro-
processor.

50

Barna, A. INTRODUCTION TO MICRO-
COMPUTERS AND MICROPROCESSORS

£7.50
Provides the basic knowledge required to understand
microprocessor systems. Presents a fundamental dis-
cussion of many topics in both hardware and software.

Bibbero, R. J. MICROPROCESSORS IN
INSTRUMENTS AND CONTROL £12.45
Introduces the background elements, paying particular
regard to the dynamics and computational instrumenta-
tion required to accomplish real-time data processing

tasks.
Lancaster, D. TV TYPEWRITER COOK-
BOOK £7.75

An in-depth coverage of tv typewriters (tv's) the only
truly low cost microcomputer and small display inter-

face.
Lancaster, D. CHEAP VIDEO COOK-
BOOK £6.50

Lesea, A. MICROPROCESSOR INTERFAC-

ING TECHNIQUES £8.50
NEW:
Leventhal. INTRO TO MICROPROCES-
SORS : £16.70
NEW:

Lewis, T. G. MIND APPLIANCE HOME

COMPUTER APPLICATIONS £4.75
NEW:

Libes, S. SMALL COMPUTER SYSTEMS
HANDBOOK £5.75

The Primer written for those new to the field of personal
home computers.

NEW:
Lippiatt. ARCHITECTURE OF SMALL
COMPUTER SYSTEMS £4.35
NEW:
Moody, R. FIRST BOOK OF MICRO-
COMPUTERS £3.85

(the home computer owners best friend).

McGlynn, D. R. MICROPROCESSORS —

Technology, Architecture & Applica-
tions £8.40

This introduction to the ‘computer-on-a-chip’ provides a
clear explanation of the important new device.

McMurran, PROGRAMMING MICRO-
PROCESSORS £5.50

A practical programming guide that includes architec-
ture, arithmetic/logic operations, fixed and floating point
computations, data exchange with peripheral devices’
computers and other programming aids.

NEW:
Nagin, P. BASIC WITH STYLE £4.00

Programming Proverbs. Principles of good pro-
gramming with numerous examples to improve pro-
gramming style and producing.

NEW:
Ogdin SOFTWARE DESIGN FOR MICRO-
COMPUTERS £7.00

NEW:
Ogdin. MICROCOMPUTER DESIGN £7.05

Peatman, J. B. MICROCOMPUTER BASED
DESIGN £20.40
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This book is intended for undergraduate courses on
MICroprocessors.

NEW:

Bursky, D. MICROCOMPUTER BOARD

DATA MANUAL £5.40

Bursky, D. MICROPROCESSOR DATA
£5.40

Includes complete description of the processor. Sup-

port circuits, Architecture, Software, etc. T rs

Coan, J. S. BASIC BASIC

An introduction to computer programming in BASIC

language.
Coan, J. S. ADVANCED BASIC £7.30

Applications and problems.

NEW:
Duncan. MICROPROCESSOR SOFTWARE
ENGINEERING £13.50
NEW:

Freiberger, S. CONSUMERS GUIDE TO
PERSONAL COMPUTING AND MICRO-

COMPUTERS £5.50
NEW:

Frenzel, L. GETTING ACQUAINTED WITH
MICROPROCESSORS £7.10

This is an.invaluable book for those who want to know
more about hobby and personal computing.

Gilmore, C. M. BEGINNERS GUIDE TO
MICROPROCESSORS £4.75

Gosling, R. E. BEGINNING BASIC £3.25
Introduces BASIC to first time users.

Graham, N. MICROPROCESSOR PRO-
GRAMMING FOR COMPUTER HOB-
BYISTS £7.00
Haviland, N. P. THE COMPULATOR
BOOK £6.20

Building super calculators and minicomputer hardware

with calculator chips.
Heiserman, D. L. MINIPROCESSORS

FROM CALCULATORS TO COMPUT-
ERS £4.85
Hilburn, J. L. MICROCOMPUTERS,
MICROPROCESSORS, ¥ HARDWARE,
SOFTWARE AND APPLICATIONS £16.95

Complete and practical introduction to the design, pro-
gramming operation, uses and maintenance of modern
microprocessors, their integrated circuits and other

components.
Klingman, E. MICROPROCESSOR SYS-
£16.95

TEMS DESIGN
QOutstanding for its information on real microprocessors,
this text is both an introduction and a detailed informa-
tion source treating over a dozen processors, including
new third generation devices. No prior knowledge of
MICroprocessors or microelectronics is required for the

reader.

Kemeny, J. G. BASIC PROGRAM-
MING £6.10
A basic text.

Korn, G. A. MICROPROCESSOR AND
SMALL DIGITAL COMPUTER SYSTEMS
FOR ENGINEERS AND SCIENTISTS £19.00

This book covers the types, languages, design software
and applications of microprocessors.
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Rao, G. U. MICROPROCESSOR AND
MICROPROCESSOR SYSTEMS £20.50

A completely up-to-date report on the state-of-the-art of
microprocessors and microcomputers written by one of
the leading experts.

Rony, P. H. THE 8080A BUGBOOK: Micro-
computer Interfacing & Programming
£8.15
The principles, concepts and applications of an 8-bit
microcomputer based on the 8080 microprocessor |U
chip. The emphasis is on a computer as a controller.

Scelbi. 6800 SOFTWARE GOURMET
GUIDE AND COOKBOOK £8.80
Scelbi. 8080 SOFTWARE GOURMET
GUIDE AND COOKBOOK £8,80
Scelbi. UNDERSTANDING MICROCOM-
PUTERS £8.60

Gives the fundamental concepts of virtually all micro-
computers.

NEW:

Schoman, K. THE BASIC WORK-
BOOK £3.70
Creative technigues for beginning programmers.
NEW:

Sirion, D. BASIC FROM THE GROUND
UP £6.00

Soucek, B. MICROPROCESSORS AND
MICROCOMPUTERS £18.80

Here is a description of the applications programming
and interfacing techniques common to all micropro-
Cessors.

NEW:

Spracklen, D. SARGON £9.75
A computer chess program in Z-80 assembly language.
NEW:

Tracton. 57 PRACTICAL PROGRAMS &
GAMES IN BASIC £6.40
Programs for everything from Space war games tc
Blackjack.

Waite. M. MICROCOMPUTER me!_‘\gEzg
Introduces the beginner to the basic principles of -the
microcomputer,

Ward. MICROPROCESSOR |/ MICRO-
PROGRAMMING HANDBOOK £6.00
Authoritative practical guide to microprocessor con-
struction programming and applications.

NEW:

Veronis. MICROPROCESSOR £12.85
Zaks, R. INTRODUCTION TO PERSONAL
AND BUSINESS COMPUTING £8.50

Zaks, R. MICROPROCESSORS FROM
CHIPS TO SYSTEMS £8.50
r . |

-Maidenhead, Berks.

Note that all prices include postage and packing. Please
make cheques, etc, payable to Computing Today Book
Service (Payment in U.K. currency only please) and send
to:

Computing Today Book Service,

P.O. Box 79,

Sis



A pictorial
view of

the 1979
Microcomputer §
show held

last month

in London

"‘»

Jilillg--'

kl b

| Top to bottom: A view
of the crowded and
overheated hall.
The TECS system in its
various formats, PO
approval has been given
for Prestel, see News.
Another Nascom system,
with thoughtful viewer.
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ONLINE EXHIBITIONS

Right: An ELF Il
displaying its
graphics potential.
Not quite what you
might think, this is
the UK 101.
Another ELF, this
time with case and
full ASCIl keyboard
see our review next
month,

Above and left: A DEC intelligent
terminal running on a Plessey
systems sixteen bit machine.
Intense concentration on the face
of a young Nascom user,

53




Word
Processing |/ J
is the |
talk of
the town:
the state b

of the art

| Above, left and right are two of IBM's
wordprocessor stations. Below is a section
of the futuristic lower hall used for the ;

show.
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ONLINE

EXHIBITIONS

Another view of the lower hall A Logica VTS word processor
at Wembley. The “greehouse’” terminal.
belonged to Dictaphone.

One of Wang's terminals, their seminar
presentation raised more than a few chuckles.

2 N »

A Data Logic VT1303 WP station being
demonstrated.

((Pet Expansion B

Computhink
Dual drive
~.minifloppy

Complete with 4K disk operating system in ROM,
plugs into Expandapet memory. Adds 15 new com-
mands to Pet’s Basic to give full disk extended Basic
Loads 8K in 2.6 seconds. Automatic reorganisation

of free space. Utility Disk £833+ V.A.T.

Expandapet memory
Powered by Pet's own powersupply and mounted
internally in 5-10 minutes without special tools.

[ T PR £261 +V.A.T.
A e e st £320+ V.AT.
<5 ] S £ 374 +V.AT.

All units are fully built and tested.

‘AppleIl

Apple Il was the original with full colour high resolution
microcomputer Basic, and it is still the best. With a
very wide range of expansion available, including disk
drive, interface cards, voice recognition card, light pen
and many others.

Apple 1l has been well tried and approved by the public
(over 200,000 sold) because of its thoroughly pro-
fessional design and high quality engineering.You
cannot get better value for money. Please send us a large
s.a.e. for further details.

With 16K user RAM only £820 + V.A.T.

AN

16K upgrade kit £85 + V.A.T.J

Z,
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JS .l II II } 4 MORGAN STREET TELEPHONE:01-9813993
\B LONDON E3 5AB TELEX:261426 ATN.LOTUS SOUND
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Phil Cornes.

Extend your BASIC with our
series

e will start off this month by looking at last
Wmonth's homework, which may have increased the
aspirin intake of some of you. The problem
required that you write a program which will ask for the
name of a month to be input, accept an answer as a string

and then search through the input string for the occurence
of the letter R.

Searching Strings

If an R is found, the program should say that YOU CAN
EAT PORK IN your input month. If no R is found, the
opposite message shall be output. The problem in effect boils
down to checking through an input string to find a particular
character. If the character is present, an output to this effect
is given; otherwise the opposite output is printed.

Consider the following:—

40 PRINT “INPUT MONTH"

50 INPUT M$

130 L=LEN(M$)

140 FORN=1TO L

150 Q% = MID $ (M$,N,1)

160 IF Q$ = “R"” THEN 200

170 NEXT N

180 PRINT “YOU CANNGT EAT PORT IN";:M$
190 END

200 PRINT “YOU CAN EAT PORK IN":M$
210 END

Here you are asked to input the name of a month (lines 40
and 50) then a check is made to find the length of the input
string (M$) (line 130) which is assigned to variable L.

We now need to make a check character by character
to test for the chosen character (R here). To do this we set
up a FOR NEXT loop in N between 1 and L. We then extract
the Nth character of M$ (line 150) and assign this to Q8.
This character is then checked to see if it is an R. If it is, we
branch to line 200 and PRINT:—

“YOU CAN EAT PORK IN";M$

If the character is not an R we branch back to check the next
character of M$ (line 170).

At first sight this program appears to work quite well,
but if we look at the test data specified last month then we
run up against a problem. The test data was:—

1) MAY

2) OCTOBER

3) MARCH

4) ENGLAND
If these were entered we would get the following as output:

1) YOU CANNOT EAT PORK IN MAY

2) YOU CAN EAT PORK IN OCTOBER

3) YOU CAN EAT PORK IN MARCH

4) YOU CANNOT EAT PORK IN ENGLAND

Using DATA Strings
The problem as set last month doesn’t require the computer

to pass judgement upon the location, but upon the month,
Unfortunately, we have not given the computer any method
of “knowing” whether the input string is a month or any
other word, the computer just treats it as a string. If we want
only months to be dealt with, then we have to tell the
computer how to check this out.

One solution is to give the computer a list of the 12
acceptable inputs in a DATA statement and then check the
input M$ against each of these to seek a match before going
on to the rest of the program. This is done in the program
below by lines 60—120 and 300—320. Apart from these add-
itions, the program is the same as the previous one.

40 PRINT “INPUT MONTH"

50 INPUT M$

60 RESTORE

70 FORC=1TO 12

80 READ TS

90 IF T$=M$ THEN 130

100 NEXT C

110 PRINT M$;“IS NOT A MONTH NAME”

120 END

130 L=LEN(MS$)

140 FORN=1TO L

150 Q$=MID$(M$,N,1)

160 IF Q$="R"” THEN 200

170 NEXT N

180 PRINTYOU CANNOT EAT PORK IN";M$

190 END

200 PRINT“YOU CAN EAT PORK IN”;M$

210 END

300 DATA JANUARY, FEBRUARY, MARCH,
APRIL

310 DATA MAY, JUNE, JULY, AUGUST,
SEPTEMBER

320 DATA OCTOBER, NOVEMBER, DECEMBER

| leave you to make it work. Carrying on from last month,
we will now go on to look at some more string functions.

LEFT $(STRING,L)

LEFT $ is similar to MID$ in that it allows you to extract a
substring from the string specified in the brackets, but here
the substring will consist of the first L characters of STRING
eg.

10 A$="TIMOTHY"
20 B$=LEFT$(AS$,3)
30 PRINT B$

The output from this program segment would be TIM which
is a substring (first 3 characters here) of the string
TIMOTHY.

RIGHT $ (STRING,L)

This function works the same as the previous one except that
it extracts the last L characters from the string in the
brackets, eg.
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BEGINNING BASIC

10 B$=RIGHTS$(”BULLOCK" 4)
20 PRINT B$

Here the output would be LOCK.

STRS$(X)
This function converts the numeric value of the contents of
the brackets into a string, eg.

10 A=126
20 AS=STRS$(A +12)
30 PRINT A$

Here the PRINT statement would output a value of 138 for
AS$. (This should not be confused with a value 138 assigned
to a numeric variable — the 1, 3 and 8 in A$ are treated
purely as characters.)

The contents of the brackets in a STR$ statement
can be any constant, variable or numeric expression.

VAL (STRING)

This function has the opposite effect to the previous
function. It converts a string with a numeric value back into
numbers which can be assigned to a numeric variable, eg.

10 A$=""13"
20 B$="15"
30 C=VAL(A$+"."+B$)
40 PRINT C

Here the value of C printed will be 13.15 because the + sign
in a string expression does not mean add in the normal
arithmetic sense, it means that the various strings should be
lined up after each other in the order given (this is called
concatanation). Similarly, we could have added a line 25 to
the above segment as follows :

25 C$=A%$+"."+BS$

This would have been quite acceptable and C$ would have
taken the value of 13.15 but this time it would have been a
string and not a number.

CHR$(X)

This function returns the single character string which has X
as its ASCII code. The value of X in this function is in dec-
imal and has a range 0-127 (as there are 128 ASCII codes).
The variable X in the brackets may be replaced by any
constant, variable or numeric expression. For example,

10 FOR X=65TO 90
20 PRINT CHR$(X);
30 NEXT X

This would print out all the letters of the alphabet in order
from A to Z as the numbers 65-90 are the decimal equiva-
lents of the ASCIl codes for these letters. Similarly, the
numbers 0-9 have codes 48-57 as the decimal equivalents of
the ASCII codes.

ASC(STRING)

This has the opposite effect of CHRS$ in that it takes the first
character (first character only) of the string in the brackets
and returns the decimal equivalent of its ASCII code as a
number to be assigned to a numeric variable. Eg,

10 A$="STRING"
20 A=ASC(AS)
30 PRINT A

Here A takes the value 83, which will be printed by line 30,
as this is the decimal equivalent of the ASCI| code for the
letter S.

That completes a rather impressive list of string
functions. There are one or two others which can be found
on some machines, but they are not really standard and will
not be introduced.

Numeric Functions

We will now go on to examine the other big plus of Extended
Basic — Extra numeric functions. In all the examples below,
the contents of the brackets can be replaced with either a
constant, variable or numeric expression.

We have already covered 4 functions in Tiny Basic;
these were ABS(X), INT(X), TAB(X) and RND(X). These
four functions are still available and join the rest of the list
presented below.

LOG(X)
This function returns the log to base e of the contents of
the brackets, eg:—

10 A=LOG(3)
here A takes the value 1.09861.

EXP(X)
This function raises the base e to the power X and is thus
the inverse of the LOG(X) function.

10 A=EXP(3)
here A takes the value 20.0855

SGN(X)

This is the Signum function. If the contents of the brackets
have a —ve sign then this function returns a value —1; if the
contents are +ve the function returns +1; and if the contents
are zero, the function returns zero.

10 A=SGN(—12)
here A takes the value —1.

SQR(X)

This function returns a value equal to the square root of the
contents of the brackets (obviously these contents must not
be negative).
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BEGINNING BASIC

10 A=SQR(9)
here A takes the value 3.

TAN(X)

This function returns the trigonometric Tangent of the
contents of the brackets (most trig functions assume X to be
in radians — 1 degree = 0.01745 radians and 1 radian =
57.2957 degrees).

SIN(X) AND COS(X)
These functions return the trig Sine and Cosine respectively

(again X assumed to be in radians).

ATN(X)
This function returns the Arctan (the angle in radians whose
Tangent is X) of the contents of the brackets.

This ends the arithmetic functions: in addition most
machines have two special functions, PEEK (X) and POKE

L.C.

PEEK(X)

This function returns a decimal integer in the range 0-255
corresponding to the decimal value of the binary code
contained in the computer memory location X, X is also in
decimal and can be any constant variable or numeric express-
ion.

POKE L,C

This function is the inverse of the PEEK function. It allows
you to enter any 8 bit binary combination into any location
of RAM where L is the location number and C is the code to
be entered (both L and C are in decimal.)

This is as far as we want to go this month, because
there has been quite a lot of new material introduced and
you would be well advised to re-read it if you are not familiar
with it.

Homework For The Month
There are two good exercises for this month:—

1. Write a short program which will accept a number from
0-255 as input and convert this into a two digit Hexadecimal
number in the range 00-FF.

2. Write a short program which will do the reverse of the
above — accept a 2-digit Hexadecimal number and convert
it to decimal.

And for all you bright boys (or those who don't
know about Hexadecimal) you might also like to look at
the problem of how you would go about taking a list of
numbers in random order and sorting them into numerical
order as we shall be moving on to such things from next
month.

P. &R.
COMPUTER
SHOP

ASCiiKeyboards. . ............ £40.00
ASR Teletypes. . ........ From £175.00
KSR Teletypes . .. ........ From £90.00
Fans4”,5"and6” ......... From £3.50
Paper Tape Readers . . ... .. From £18.00
Paper Tape Punches. ... ... From £30.00

VDUs IBM 2260 Monitors including
Keyboards. . - .. wa wve o o wivsta £30.00

Various power supplies and — store cores, test
equipment. Pius an assortment of miscellaneous
computer equipment

COMEAND LOOK AROUND

Solcott Mill, Goldhanger Road,

Heybridge, Essex. Phone Maldon
57440

Two Bytes Are Better Than One

TMS 9900
16BIT

MICROCOMPUTER

§S-16

THE FULL POWER OF THE 18-BI1T TMS 9900 MICAOPAOCESSOR S NOW AVAILABLE WITH THE UNIGUE COMBINATION OF
AELIABLE HARDWARE AND FAST EASY TO USE SOETWARE IN THE TECHNICO $5-18. WITH MINICOMPUTER PERFOAMANCE
THE TECHNICO 16-BIT MICROCOMPUTERS ARE AVAILABLE FA THE SINGLE BOARD SUPER STARTEA SYSTEM AT
UNDER £380 TO THE FULL §5-18 WITH UP TO 88K BYTES OF MEMORY, FULL FLOPPY DISKS5. 64 COLOR VIDED BOARD
OPTION, *R5232 AND 20MA CURRENT LOOP ALL COMBINED WITH ONE OF THE INDUSTRY'S FASTEST BASICS AND A FULL
ASSEMBLER EDITOR LINKING LOADER PACKAGE AT (4700, SYSTEMS ARE AVAILABLE COMPLETELY ASSEMBLED AND TESTED
OR IN UNASSEMBLED TEC-KIT FORM EXPLICIT MANUAL INCLUDED OR AVAILABLE SEPARATELY AT 120 TO LEARN MORE

CALL PICODYTE LTD. 021-440 5631 or 056-45 77019
——

PIE0 OYTE

e
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With the promise of hot summer days
ahead you will all want to get your
hands on one of our Computing g
Today T shirts. Available at a
bargain price of £2 each they
are in black cotton with our
logo in white on both front
and back. We don’t guaran-
tee that you will look quite
as stunning as our model but
it'’s bound to be a talking
point . Order yours today ¢
from:

Computing Today,

145 Charing Cross Road,
London WC2H OEE

Don’t forget to give us your "'
size (S, M or L)! v

S
T
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NEW CASI0 MODELS

Put most SOLAR watches in the shadel

CASI0 95QS5-31B
4 year battery.
1/100 sec. chrano
to six hours.

Dual time

12 or 24 hour.
Stainless steal
encased.
Lightweight.
water resistant

to 66 feet (2 at).
RRP £29.95,

£23.%

CASIO 95 CS-31B
{De-luxe model).
5 yaar battery.

. 1/100 sec. chrono
¢ 10 six hours.

Dual time.

12 or 24 hour,
Solid stainless
steel case.

Water resistant
to 1001t (3 at).
RRP £44.95.

ZEe £34.95

Both have new Lithium batteries which outlast most
SOLAR watches. Constant LCD display of hours,
minutes, seconds, a.m./p.m. and day (12 to 24 hour).
Dual time (12 to 24 hour).

Chrono: Net, lap and 1st and 2nd place times.
Automatic day, date, month and year calendar. Mineral
glass face. Backlight. High quality s/s bracelets with
easily removable links.

CASIO £1CS-36B Alarm/Chrono
Same specification as earlier 46CS-27B plus 5 year
Lithium battery. 12 or 24 hour display. Chrono functions
as above. 24 hour alarm. Hourly chime facility. Water
realstant 100ft. RAP £45.95,

£39.95

LCD PROGRAMMABLES

With non-volatile stores and
memories and almost infinite pro-

grammability (using FA-1)
CASIO TS
FX-501P "
128 steps 1
11 memories
5levels ()
RRP £64.95
£54.95 1
FX-502P |
256 steps | !
22 memories I -
10 levels () T e M o e .
RAP £84.95 | @ & a8 ‘
£495 |=2220
FA-1 Adaptor CORC RN
e (mm=at]

51 scientific functions. Conditional jumps, etc. 1300
hours battery life. %" x 2% " x5%".

Leatheratte wallet. Programme manual.

Optional FA-1 permits programme/data storage on
standard cassette tape recorder for re-entry later.
Typical storage/re-entry time 3-16 seconds.

Send 25p for illustrated brochures.

Prices include VAT, P & P, Send cheque/P.0. or phone
your ACCESS or BARCLAYCARD number to:

TEMPUS

t. CT Beaumont Suite 164-167 East Rd
D e OB ok Tou. 0323 312856

Dear Sir,

Re my letter in your May edition. Now let’s get this
right, I was not complaining about the Nascom 1 but was
trying to warn beginners of the fact that even if they did
everything correctly there was still a large probability that
the machine would not work. A project as complicated as a
Nascom 1 is asking for gremlins (I had many) and you should
expect to do some fault finding, hence I will say it again —
the novice should seriously consider buying a working model.

The PCB for the Nascom 1 is superb, but the tracks
tend to be a little too close in places (and from my
experience, letters from Nasfans and personal contacts a
common fault seems to be shorting between tracks due to
incomplete etching).

I would have no hesitation in recommending a
Nascom 1 kit to experienced constructors, or to the beginner
who can get in touch with somebody who already owns a
working machine. I have no ill feelings about buying my
Nascom 1 and after expansion I would'nt swop it for a Pet
nor a TRS-80.

Yours faithfully,

A.R.Ingleson,

B.Tech.

27 Cecil Avenue,

Great Horton,
Bradford,

W.Yorkshire BD7 3BW.

Dear Sir,

Having read the article in your June issue on the
S100 bus you seem unaware that an attempt is being made to
define a standard for it, in fact some products now being
advertised in US magazines do state ““to proposed IEEE
standard”.

I don’t know what state things have reached in its
establishment, but an article appeared in the May 1979
edition of the IEEE Journal “Computer”, should anyone
care to follow it up.

Yours faithfully,

David Parkinson.

Well Cottage,
The Street,
Tuddenham,
Ipswich, IP6 9BT.

Dear Sir, n _
Whilst I very much enjoyed the fission chips wrapped

in the last issue, I did not like the silicone they were fried in.
Yours faithfully,
P.Childs.

60 Lansdowne Hill,
London SE27.
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Dear Sir,

Let me first congratulate you on the contents of your
magazine, which seems to have the correct balance between
reviews and software. This is only slightly spoilt by
typographical and programming errors. Talking of which here
are a few from your Minefield game by P. Wickett.

Line 9 POKE FF,87:POKE 1J.87

Line 40 IF TIMES > 000100 THEN 200

Line 51 IF C$= “1" THEN 520

Lines 1030 to 1044 Ys should be Y$

Lines 624, 625, 626 & 628 could be condensed to

624 IF PEEK(FF) = 87 THEN 16. 626 IF PEEK(JJ) = 87
THEN 16.

There were no clear screen instructions in the program to
remove Text from the playing field, and the game seemed
difficult for beginners to win so the minimum number of
mines per move was reduced to 1 thus:

Line 0 inserted PRINT “@”

Line 3 changed to PRINT“SET NO. OF MINES PER
MOVE (1-30)”

Line 6 changed to PRINT “@”

The @ Reverse field Heart character is produced when the
clear screen (SHIFT and HOME KEYS) command is given
inside the inverted commas of a print statement.

When these changes are made the game is very
absorbing and will wile away mnay an hour.

Yours sincerely,

Steve Randall.

53 Moresby Avenue,
Surbiton,
Surrey KT5 9DT.

Dear Sir,

1 should like to say how much we look forward to
receiving the Nascom Package Puzzle each month! June’s
Education Package is now doing good service in the lunch
hour, although Lollipop lady and Mastermind are still in
strong demand. For those who have not yet discovered this
months deliberate (?) missprints they are:

C65 FE 25

67 20, Ki

C74 CD B8 0D

C7C CD B8 0D

DB2 23
The DAA between lines DBF and DC1 is the subroutine title
NOT an address.

Might I suggest that if you include an object code
listing as well as the source code listing then it should be
easier to spot missprints.

Do all your readers, particularly those very new to
their Nascoms, realise that the text has to be keyed in as
ASC II codes? It might help if you gave these!!!

I have just received my July Computing Today and
from the first five lines of the Nascom Package it looks as if
we are in for more fun this month as well.

Yours,

Alec Wood.

Physics Dept.

Wirral Grammar School for Boys,
Wirral,
Merseyside.

PRINTOUT

As I bought a Compucolor II last March, I was
interested to read the review in your June issue (which only
recently reached me as I had moved countries).

I was particularly impressed by the glowing account
of the 150 page manual since my machine was delivered
without one and, a considerable number of transatlantic
telephone calls having failed to extract one from the
suppliers of the computer, I had to devote about a month of
experimentation to writing my own. Thus, though the
machine has many capabilities I have yet to fathom, I can
state from experience that this computer represents very
good value for anyone wanting both disk and colour graphics
capability.

It has a good point and a bad point that your review
did not mention. The good point is that almost all Basic
keywords can be entered with a single key-stroke. Press
“control/shift V", for example, and the key-word “PRINT”
is entered into the program. This is much quicker than
spelling it out manually and avoids the risk of spelling errors.
One learns the correct key strokes for the commoner
key-words very quickly.

Now for the bad point, the disk drive. For a start this
is a stripped down version of the Wangco drive, at least on
my machine which has not got the capability to format
blank disks. This means you must use preformatted
Compucolor disks. Further, this must be almost the slowest,
lowest capacity disk drive still on sale. 40 tracks it has, but
each track holds ten sectors of only 128 bytes and, as far as
I can detect, only one sector is read during each turn of the
disk, giving a mean data transfer rate of only 640 bytes per
second, much faster than a cassette, but slow by present day
disk standards.

Since the Compucolor II seems likely to be a rare
beast in the UK. in the near future, some mutual assistance
among users would seem to be in order and I would be
prepared to act as a centre in the setting up of a Compucolor
users group.

Yours faithfully,

Tom Napier.

217 Clement Rise,
Livingston EH54 6LR.

Dear Sir,

I would be very grateful if an announcement could be
published in the next ‘Computing Today’ to let people know
that 1 do NOT run an Amateur Computing Group, and never
have!

This must be due to a misunderstanding arising from
a letter to Mike Lord some time last year,

I would also like the error to be corrected at soirce,
so please tell the people from who you get the information
of the error.

Thank you in anticipation of your help in lessening .
the chance of further shocks due to seeing my name in print
where not expected!

Yours sincerely,

Nicolas Beard.

Newsagents,
High Street,
Braithwell,
Rotherham,
S.Yorks.
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PRETALBQT

ELECTRONIC SERVICING LTD.

WANTED

Good Homes for Intelligent Pets
THE

PET 2001 Computer
from £450 plus VAT

This unbelievably versatile, compact,
portable and self-contained unit has
many varied applications and offers
tremendous benefits in the worlds of

® BUSINESS and COMMERCE:
Can be used efficiently for Trend Analysis-
Stock Control - Payroll - Invoicing -
Inventory Control, etc.

® SCIENCE and INDUSTRY::
The ‘PET" has a comprehensive set of
scientific functions useful to scientists,
engineers and industry.

® EDUCATION: An ideal tool for
teaching and it can be used to keep
records, exam results, attendance
figures, etc.

® ENTERTAINMENT: Games
including Backgammon, Noughts and
Crosses, Pontoon, Black Jack and Moon
Landing

PET COMPATIBLE
DUAL FLOPPY DISC
NOW AVAILABLE

NEW PETS NOW IN STOCK

We have six years’ experience in

servicing electronic calculators, mini-
computers in S.E. England. 24-hour
service contract available at £69-50 per
annum. Credit and leasing terms available.

For full details and demonstration
contact Peter Watts ... Now!

ELECTRONIC SERVICING LTD

(Authorised Commodore Pet Dealer) Specialists in
Electronic Servicing, Programming, Electronic Design
and Prototype Manufacture

33 PORTUGAL ROAD, WOKING,
SURREY GU21 5JE.
Tel: Woking (04862) 69032/68497
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full details.

STHAT :'JA‘JJ_')

'APPLE Il COMES TO
SCOTLAND

' Why not call and see the fantastic Apple Il the finest micro
ct_u-rcntlv available. Demonstration without obligation.

3 | o] S P I M U T S, £830
Disc drive withcontroller. . . ... ........... £425
AOKC AT ON aree e oh valesrnvae arn v e sa L i £90
High-speedserial I/F .. .........cc0ovuiin.n. £110
Parallel I/F. . ..ot e e et e e £110
COMMISICArdisaiz on atiial Ue ©i ol el 58 2o £140
Applesoft frmwarecard . ................ £110

Coming soon pascal card and new UK colour board
; We also have in stock the following top quality items:
Nascom 1, including all available expansion.

Digivision Monitor Kits — If you are thinking seriously about
a monitor for your micro we have the best. Beware of cheap
imitations which may use T.V. tubes. Our use professional
quality tubes which we have on demo. The difference has to
be seen to be fully appreciated. Nine and 12 inch in stock now.
Price £100 + VAT

High Speed Tape Cassette Interface. Comes complete with
instructions showing how to interface to Nascom giving ‘normal’
and high speed operation. 300, 600, 1200, 2400 baud. At the
highest speed this will load our 8K basic in about half a minute
Price (Kit) £17.50 + VAT

8K Tape Basic. The best basic yet written for Nascom. Fully
floating decimal point. Complete with all documentation

Price £35.00 + VAT

Brand New Product. Chiptester. Converts Nascom to a super
powerful I.C. tester. Plugs in to existing ports. Send now for

Also newly arrived. Totally new games to play on any standard
Nascom. Send for full details prices, etc.

SIHRAYHAND

041-552 6731

Tel order welcome with Access and Barclaycard

Callers welcome Lallers welcome'

Now on Telex 777268. 24 Hours Service J

N Sl Nl S N N N e
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SPEECH

Henry Budgett

RECOGNITION

The author and Brian Pay of NPL
checking out CT.

Talking to computers; fact or
fiction? Hear the word!

between humans started before the era of cave paint-

ings, unfortunately they did not have tape recorders so
the actual dates are no more than an approximation. The
word speech is used loosely at this time to mean sounds
produced by one individual and understood by another,
formal languages must have taken a very long time to evolve.
An approximate date for early cave paintings is around
35,000 years ago, so we have some idea of the length of time
it has taken for true speech communication to evolve.

I t is more than probable that “‘speech’” communication

Fictitious Beginnings

Because man uses speech for natural communication in
preference to all else the science fiction writers simply had
men talk to their invention and it understood.

The great divide in speech recognition as it stands
today, is can we recognise continuous (conversational)
speech rather than single words? On a limited basis the
answer is Yes. The days of HAL (2001) are not yet here,
but the first barriers have been breached.

Government Research

The National Physical Laboratory at Teddington contains,
among other things, a Speech Recognition group headed by
Brian Pay.r They began investigating the problems of speech
recognition in 1967 and after doing a considerable amount of
both psychological and physiological research they produced
a machine which could distinguish between certain vowel
sounds, for example “AA", “EE”, “O0' and “OR". This
system was designed in hardware and used no computing
power at all. By 1972 a system had been produced which
used a computer to collate the data and this was given the
generic name of SID, Speech Input Device, The first working
demonstration of SID used a slide projector which was
controlled with one of six phrases such as “Switch On’* or
“Next Slide Please’”. For this demonstration however no
computer was used, all the recognition being done by sequen-
tial logic. This machine was re-activated for the British
Genius Exhibition in 1977 and was used by the general
public for six months.

Although the design of SID has been changed con-
siderably over the past few years, mainly because of the new
technology available, the basic concepts have remained the
same. It would take too long to explain the full workings of
a SID but the fundamentals are of interest and we will try
to give an understanding of these.

Hardware Vs Software
The system that has been devised at the NPL analyses the
speech waveform and every 10 mS produces a digital byte

that is fed to a computer. The data reduction process is
performed in hardware to enable a high speed of recognition,
the software merely collates the data and compares it with its
“Library” of words or phrases to produce a match.

The human voice can be broken down into three
main sections of interest, i) Voiced sounds, ii) Fricative
sounds and iii) Silence. This is a simplified view but will suit
our purposes,

Voiced sounds. These are produced by the excitation
of the larynx and this causes certain cavities within the head
to resonate, see Fig 1. A typical voiced waveform can be seen
in Fig 1a. This can be broken down into three main parts, the
larynx period, the first formant and the second formant.
These formants are of different frequencies and are produced
by the positioning of the tongue within the mouth. By
moving the tongue around from one vowel sound to another
a dipthong is produced, another fundamental voice character-
istic. For example in the word “NINE"” the dipthong is
produced by moving from the vowel sound “AA" to the
vowel sound “EE", ' :

NASAL
CAVITY

NASAL
PHARYNX

TRACHEA

TO
LUNGS

Fig.1 The human vocal tract.
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Fricatives. A typical fricative waveform can be seen
in Fig 1b of the "“S” type sound that we find in “Sit"" or
“Six". Although the tongue and lips are positioned to form
cavities within the mouth the larynx is not excited and so
there is no repetative structure to the waveform.

Silence. When gaps of silence occur within a word
they carry information to the listener. However in contin-
uous speech there are seldom gaps of silence between words.
On the early versions of SID silence was defined as being
neither voiced or fricative. Nowadays, however, silence is
determined as the continuous background level and this
allows the system to operate in such noisy conditions as are
found on telephone lines.

The Process Of Processing
On the early SID’s no account was taken of bandwidth
restrictions (eg: telephone lines) and a high quality dynamic
mic was used on the system. An AGC was also used to com-
pensate for any small amplitude variation which occurred
between speakers. The first processing that is done on the
speech is to discriminate which quality is present. This is
done by the VFQ card which measures the relative power
(energy) present in two band pass filters, see Fig 2. A certain
amount of hysteresis is built in to allow the detection of
silence if neither filter contains sufficient energy.

If a voiced sound is detected two more band pass
filters are enabled, corresponding to the frequency bands of
the first and second formants. Having filtered the speech into

2ND
FORMANT
PERIOD

¥
M

LARYNX PERIOD |

“EE" TYPE VOICED SOUND

15T FORMANT
PERIOD

“8" TYPE FRICATIVE SOUND

Fig.1a and b Typical speech waveforms, see
text for details.

2KHz

POSITIVE
FRICATIVE

1.4KHz

VOICING
NEGATIVE

Fig.2 The characteristic of the VFQ detector.
Hysteriesis is built in to detect silence if
neither band is energised.

these two bands the result is clipped to produce a digital
signal and this is fed into a delay line, Tappings are taken off
the delay line and a wave form produced by correlation. This
waveform consists of a frequency dependant voltage and is
used to switch an op-amp into saturation at a given
frequency — SID uses seven of these barriers for each of the
two bands, the low range vary from 200 to 800 Hz and the
high range vary from 800 to 3 kHz. The outputs of all these
barriers are cleaned up to remove pulses of less than 15 mS
in duration and “lock-up’’ logic is used to ensure that when
one barrier is asserted all those lower in frequency are also
asserted. A block diagram of the system is shown in Fig 3.

We now have a total of 19 “bits” of information,
that is three voice qualities and sixteen descriptions. These
are reduced by a logic board to eight bits suitable for sending
to the computer. A typical display is shown in Fig 4. This is
for the word FISHES and has not yet been reduced for
transmission.

Software Requirements .

Before any attempt is made to match any input pattern with
any stored patterns, ie: recognition, the data must be sorted
out into the voiced qualities and their descriptions. Because
the computer knows that it will receive a byte every 10 mS
it can also measure the duration of each voice feature found.
Two typical samples of this are shown in Fig 5. They are
taken from different speakers and show the utterance
“NINE”. The letter of the left hand column indicates the

/o M :

O SILENCE (Q)
VOICED (V)
O FRICATED (F}

VFQ *

TRANSDUCER
ENABLE
»{ CLIP = SHIFT REGISTER Oic 80kHz
o cK
FRICATIVE CHANNEL IRrE =il
ENABLE
mJ
™ 0 »{ CLIP B SHIFT REGISTER 40kHz
o cK
HIGH FREQUENCY - 0]
CHANNEL
ENABLE
> 2.2 ol cLip | SHIFT REGISTER 20 kHz
m/ D cK
LOW FREQUENCY
CHANNEL

Fig.3 A block diagram of
SID showing the various
processing sections
described in the text.

CORRELATORS

INTEGRATE
OVER 10mS

FREQUENCY
BARRIER

- BARRIER QUTPUT
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FRICATIVE
I HIGH EEEpEETEITE . BARRIERS
B Low EEEEEE R TR TS
7 . 7m
6 NN W
.= s EEEmEl . HIGH FREQUENCY
5 e VOICED BARRIERS
| R =] L QUALITY
: . DESCRIPTIONS
T R i (e oo
“S|D" - =]
BITS 1 — R ]
¢ AR = ]
s ¢ T NS QUALITY
F I TYPES
TS [ | [ | H o =
TIME £ SH E g Q — SILENCE

Fig.4 An unreduced output from SID. See
text.

quality, the right hand column is the duration in 10’s of mS
and the centre data is the description of that quality. In the
centre of the data we find V4 progressing through V5 and
V6. This is a dipthong and is characteristic of the word
“NINE". The same information is present in both utterances
of the word, despite the fact that the speakers were different.

To complete the recognition the patterns now obtain-
ed are matched against a library set of patterns and the best
fit is given the highest score, and thus the most probable
“recognition”. Because of several words are subsets of other
words, six and sixteen for example, the utterance six will
score a low probable match on sixteen, if sixteen is stored in
the same library.

A Flying Start

One of the most impressive demonstrations we saw at the
NPL was the “Pilot Cockpit”. A suite of programs is run to
simulate a cockpit on an aeroplane where the pilot can up-
date various pieces of information. Once the program is
running it is listening all the time to the speech input but
looking for one specific word, this key word being
“START". Under normal conversation conditions nothing
happens but when the word is uttered in isolation the mach-
ine instantly goes into operation and displays the set of
available commands on the VDU. The pilot now has the
choice of inspecting and altering one of four items, height,
bearing, speed and position. Once again a conversation may
be carried on with no result until one of the four keywords
is uttered. Up to this point the machine has been taking
account of words in isolation but once in the update mode it
will accept a numeral string, that is as continuous speech.

The whole system is designed to allow the operator
to converse as naturally as possible with the computer, he is
not forced to constrain himself to single words or to turn the
system on or off when he wants to use it.

At any point in the sequence the machine is only
looking for a specific set of words to be spoken, this reduces
the storage necessary to an amazing 4K, program and all.
The machine will even allow a certain of umming and erring
to occur at the command level. The ability to detect key

F — FRICATED SOUND
V = VOICED SOUND

words embedded in other speech and continuous speech is
unique to the NPL's equipment and software techniques.

The Real World
Quite apart from being used in laboratory environment the
NPL equipment has been used in anger at a hospital as part

-

i "k

The latest SID, connected up to an LSI 11.
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of a medical interviewing system. The machine was designed

@ Qs 1 to recognise the words "Yes'’, ‘No"" and ““Don’t know’’ and
Y 1 > all _n_acognition was performed in hardware. The resulting
¥ 2 &7 = decision was fed, via the telephone networks, to a remote
computer which ran the interview program. Despite the use
Vv Z & 1 of patients suffering from severe bronchial complaints a
V] Z 56 8 i recognition rate of 63% was achieved.
v 45 o 1 The real purpose of the experiment however was not
vV 4 e 1 to recognise the spoken utterances of the patients but to see
) if speech recognition was an acceptable alternative to the use
v 4 Z1 of a keyboard terminal that had previously been supplied.
v 45 < The general feeling of the patients was that they found the
v = i speech system extremely “useable” and preferable in many
) ] 3 ways to the previous system. ;
v 54 o 4 Another application of speech recognition that is
currently being undertaken is the cockpit situation. Marconi
v < 1 Avionics are developing the NPL system with a specialised
Vv 12 4 vocabulary for use in the cockpits of military aircraft.
Y = &7 o
~ . An Alternative
t’) % i g i One commercially available system has been marketed in the
UK by EMI. Developed by Threshold Technology in the
v 2 & 1 States it is similar to the NPL system in that dedicated hard-
v 2z (7 2y ware processing is used before the data is fed into the
V 17 1 computer. However, the system does require words to be
Y 4 1 spoken in total isolation and also has to be trained by each
individual speaker. You can, if you want to, go out and buy
Fe===ssssssssmnamamsasEs(l] () one today for about £6000, This system is being used by,
V 1 2 among others, an Australian slaughterhouse and the German
V) 7 ) Post Office. About 300 Threshold systems are in use, world-
U wide.
Y 2 o/ 1 The obvious advantage that any direct voice input
\ Z & S 1 system has over a keyboard is that an operator can use his
L% 4 a8 5t hands to do the job and report on the progress with his voice.
YV w4 |2 In the slaughterhouse situation the meat inspector can des-
v 3 4 cribe the status of the carcase with one word from a choice
v 4 s 1 of perhaps ten and the computer can then “tag” the appro-
priate carcase with that description and pay the owner as
\ 45 g i well as arranging for suitable disposal of the meat at the same
Vv Z OEs5 B 1 time.
3 = f 8 E Similar But Not So Similar
" . Both recognition systems that we have described use hard-
v ¥4 o 1 ware pre-processing and feed the collected information to a
Vv 2 &7 1 computer for further analysis. Whilst the NPL system is a
Y 2 & i multi-speaker system it will always produce it’s best results
v & = on indmdu.:als that have pre-trained it. The Threshold system
Y > & 1 however rs_.'hes totally on being pre-trained by each operator
v 15 .Z that uses it. The_NPL machine will recognise words in it's
v z 1
v < a6 g i Fig.5 Two utterances of the word nine after
b ====( ) data collation by the computer.
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vocabulary in both isolation and when spoken as part of a
sentence or phrase, Threshold relies on isolated utterances
for successful operation. It is recognised by both develop-
ment teams that speech recognition systems will never totally
replace key input systems and such wonderful machines as
speech input typewriters are many years away. However it
has to be accepted that both research teams have produced a
device which will recognise human speech. This in itself is a
great achievement, it has taken tens of thousands of years to
develop speech as a communication medium but only twelve
to connect it to a computer.

What The Future Holds

The main task for the next generation of SID’s is to under-
take the analysis of speech under conditions of both noise
and restricted bandwidth. Once success has been achieved in
these areas use of remote recognition devices over a public
telephone network becomes a reality. After all, we humans
can recognise speech under the awful telephone conditions
so the development of a machine to do the same should not
be too far away. The latest version of NPL’s SID is indeed
capable of operation on the telephone bandwidth and this
is the system that is being exploited by Marconi Avionics
for their pilot cockpit system.

There are more speech features to be analysed,
plosives, stops and nasals for example. Any recognition
system will be able to work better if it has more relevant
information, redundancy is very important in speech. Soft-

From left to right:— Three typical processor
cards from SID, correlators and barriers,
filters and clippers and the VFQ discriminator
The right hand photo is of the original SID
which was built in 1972.

ware is currently under development to generate vocabularies
directly from speech input to allow even more training of
the machine than is currently possible. The NPL system is
also being switched from a PDP 8f mini computer to an LS1
11 microprocessor, giving an increase in computing power
and reduction in physical size at the same time. The imm-
ediate aim of both speech recognition development teams is
to gain a foothold in the defence market. This highly special-
ised area requires technigues to get over such problems as
stress under battle conditions and high ambient noise as well
as rugged electronic design needs. To quote Brian Pay,
“When you've solved the defence problem, you've solved the
lot."”

The Final Word
Any speech recognition system produced under todays tech-
nology will never achieve the dizzy heights of HAL. However
there are systems being used now that at least have one or
both feet on the ladder. Language is no problem, you just
change the vocabularies, and it is conceivable that within this
authors working life systems will be available so that you can
interact with computers from your armchair, through the
telephone system.

With information systems being one of todays big
developments speech recognition could well be tomorrows
means of controlling them.

The working environment. SID is the lower
unit on the left.

"
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his Softspot program has been written in a “Standardg
BASIC" and should be easily adaptable to run on any
machine. No graphics are used in the program, thus
making it simpler and faster to run. It should prove easy to
modify the basic program to include graphics for PET owners
amongst others. The conversational method of programmin?{r

used requires little explanation and there are some interesting
subroutines which can be adapted for other gaming pro-
grams. e e o o




Fig 1. The program fisting for Brands.

0005 DIM AS(15)

0010 AS (1)="STRAIGHT SECTION”

0020 AS$ (2)="MED BEND COMING"

0030 AS$(3)="MED RIGHT HANDER"

0040 AS (4)="STRAIGHT"

0050 AS(5)="HAIRPIN COMING UP™"

0055 AS (6)="HAIRPIN!!™"

0060 AS (7)="STRAIGHTENING"

0070 AS (8)="MED LEFT HANDER"

0080 AS (9)="STRAIGHT"

0090 AS$(10)="SHARP RIGHT"

0100 A$(11)="STRAIGHT"

0110 AS(12)="FAST RIGHT NEAR"

0130 AS(13)="FAST RIGHT BEND"

0140 A$(14)="PITS STRAIGHT"

0150 DIM R(5)

0160 DIM S(15)

0170 DATA 196,143,96,78,67

0180 DATA 160,110,51,110,84,42,75,
120,150,60,120,98,82, 160, 160

0200 FOR I=1 TO 5 :

0210 READ R(I)

0229 NEXT I

0230 FOR I=1 TO 15

0240 READ S(I)

0250 NEXT I

0260 Z=0

0261 K=0

0263 I=0

0264 DIGITS= 2

0265 Q5=0

0266 V=20

0267 G=1

0300 PRINT CHRS (26)

0310 PRINT "THIS IS A MOTOR RACING
GAME WHERE YOU HAVE TO DRIVE
A FORMULA"

0320 PRINT "ONE RACING CAR FOR TWO
LAPS ROUND THE SHORT COURSE
AT BRANDS"

0330 PRINT "HATCH AT EACH STAGE OF
THE CIRCUIT YOU WILL BE TOLD *
WHAT"

0340 PRINT "ThHE ROAD IS LIKE AHEAD,
AND WEAT THE MAXIMUM SPEED
IS FOR" :

0350 PRINT "THAT SECTION"

0360 PRINT

0370 PRINT "ALL YOU HAVE TO DO IS
SPECIFY THREE THINGS...."

0380 PRINT

0390 PRINT "1)....GEARS ..1 TO 5"

0400 PRINT "2)....BRAKES..0 TO 9"

0410 PRINT "3)....THROTTLE.Q TO 9"

0420
043Q

0440.

0450

0460
0462
0463

0464
0470
0480
0490

0500
0501
0510

0520
0530

0540
0550
0560
0570
0575
0580

PRINT

PRINT "THE REV LIMIT ON YOUR
ENGINE IS 10000 R.P.M. YOU MAY
EXCEED" |

PRINT "THIS FIGURE ONLY SIX
TIMES, THEN YOUR ENGINE BLOWS
up" :

PRINT "THE SAME THING HAPPENS
THE FIRST TIME YOU EXCEED
10000 RPM"

PRINT

PRINT

PRINT "ROLLING START AT 20
M.P.H."

PRINT

PRINT :
PRINT “THE FLAG I5 UP.iwosses®,
PRINT ".....DOWN
OFF YOU GO !!"
B6=0

PRINT

FOR Al=1 TO2
PRINT

IF Al=2 PRINT "YOU ARE NOW

STARTING LAP TWO"
FOR I=1 TO 14

PRINT
PRINT "SECTION ", I
T5=RND (0) ;

M=S(I)* (I+T5/10)
PRINT AS (1)

70
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BRANDS

SPEED FANGIO !!"

K= (V+V2) /2

0=3600/ (20*K)

Q5=0Q5+0Q

R=V2*R (G)

V=vV2

PRINT

PRINT "GEAR
REVS

0770
0780
0790
0800
0810
0820
0830 SPEED

TIME"

IF V2>M THEN PRINT"WATCH YOUR

0840 PRINT G,TAB(11),V,TAB(22), -
R, TAB(34),05
0850 IF R>10000 THEN 900
0860 NEXT I
At:;_:;rlw'mn 0870 NEXT A1l
ayfrom (880 GOTO 2000
Bedme 0900 Z-7+1
0905 IF R>12000 THEN 1000
0906 PRINT “"WATCH YOUR REVS i!"
0907 PRINT: = :
0910 IF 2%=2 PRINT."THATS THE
: SECOND TIME" '
0920 IF Z=3 PRINT "THATS THE
THIRD TIME..."
0940 IF 2=4 PRINT"THAT'S THE
FOURTH TIME...."
0590 PRINT 0950 IF 2Z=5 PRINT"THAT'S THE FIFTH
0600 PRINT "MAXIMUM SPEED ON THIS AND LAST TIME...."
SECTION ",M,"M.P.H." 0960 GOTO 860
0610 IF T5>.87 THEN 640 1000 PRINT "YOU'VE BLOWN UP YOUR
0620 PRINT "DRY ROAD GET YOUR ENGINE!!! !TOUGH LUCK"
CLOG DOWN !!" 1010 GOTO 2030
0630 GOTO 670 1250 IF V2>M+12 THEN 1300
B0 PRINT M 0iviecen K ok ko ok ok ok 1260 PRINT "YOU HAVE SKIDDED AND
BTN e Eeas s e & LOST SPEED"
0650 PRINT " WATCH YOUR STEP 1270 V2=V2-1,2*(V2-M)
SLIPPERY ROAD AHEAD " 1280 GOTO 770
0660 PRINT 1300 PRINT "YOU HAVE CRASHED
0670 INPUT "GEARS..... G AT ",V2+2.2," M.P.H."
0675 IF G>5 THEN 670 1310 IF V2-M>16 THEN 1350
0680 INPUT "BRAKES....",B 1320 PRINT "CAR DAMAGED...YOU'REOK"
0690 IF B>9 THEN 680 "1330 GOTO 2030 ;
0695 B6=B6+B 1350 PRINT "SORRY IT WAS FATAL...."
0700 Bl=B- (B*B6/200) 1360 GOTO 2030
0710 INPUT "THROTTLE...",T 1500 PRINT "YOU SLAMMED ON THE
0720 IF T>9 THEN 710 BRAKES IN THE WET AND
0721 R=V*R (G) / A rORE 1
0722 IF R>9000 THEN 725 1ade it 150
0723 P=R/6000 Qe St
0724 GOTO 730 2010 PRINT "YOU COMPLETEDTHECOURSE]
0725 P=1.5- (R-9000) /10000 IN ",Q5, "SECONDS. ..WELL DONE!"
0730 V2=V+ (T-1) * (10-G) 2020 PRINT "YOU'RE AVERAGE SPEED
% WAS ",84*60/Q5," M.P.H."
*pP/1.65-B1*7.25
2030 PRINT
: THEN 1500 _ - {1=YES 2=NO) "“.,J
0750 IF V2-5>M THEN 1250 2045 RESTORE ;
0760 2050 IF J=1 THEN 170
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MINI-ADS

—''0 ©® ®

BRITISH MOTOROLA
6800 SYSTEMS

68005: 16K Dynamic RAM, 1K Mikbug
compatible monitor, room for BK

Complete

TRS 80 and
SORCERER

systems with lower case
and word processing.

NEW RANGE OF
BUSINESS
SOFTWARE
ON DISK

MAIL LIST e SALES LEDGER e

BASIC in ROM, VDU with u/l case and
graphics, CUTS and HI Speed tape
interfaces, Single pcb with power

supply components. Price of kit from

£275 without kdb or £2998.00 with keyboard.
Mini 6800 MK2. 1K user RAM, CUTS,

VDU with u/l case end graphics with
QWERTY keyboard from £152.50

NCU Board. This number cruncher

using the MMS57109 is supplied with

£ oun Basc R N NT A T
f;xg‘:t:a,ﬁq‘;ﬂfgmﬁrﬂsz” MICROPOLIS ‘INVOICING: CURRE CCO(;R
of the 8K Basics ss a programmsble X \ PACKAGE e VAT AND GENERAL
calculator. Suitable for any 6800 disc drives £350 ACCOUNTING e STOCK CONTROL o
system with Mikbug. Kit price £32/00 ESTATE AGENTS PACKAGE

10K PROM board. Thi:
gzha:mizcurfpna:%at;kh the above g:'stunuls SO F.I-WAR E

Available for Apple I, PET, and
Computhink disk systems.

Prices from £30.00 + VAT. For full
catalogue of over 80 programs and all
details, send s.a.e. to:

and has all the buffering and decoding that you
nead. PCB only, £13.00

MICROCASE. A big beautiful grey ABS
Moulding with heavy aluminium chassis big
enough to house a big system, £29.00,

proper business systems

For information please write:

i T e Gameot,“Alverstons Lodoe”
At i eathfield Road emsoft, “Alve :
HEWART MICROELECTRICS Croydon, Surrey. 4 ‘é‘L‘:‘ié‘ﬁS&éSSi"_"‘é%*Sé’ag

96 Blakelow Road, Macclesfield, Cheshire.

COLOUR MODULATOR.

Kit FORALL TV GRAPHICS!

Es 95 Red, Green, Blue inputs (can be mixed)’
. Coming soon: Nascom Colour Kit, £39,95

e e S S TS AT PR MENE 1S5 7 [ BTl
AD INDEX

,{;‘:d:f:: inc. Graphics Software PAGE ;
WILLIAM STUART SYSTEMS ADDAELECTRONICS .........c0vvvnnnennnns e Ja alwa  a a e TR A 18
T Ry Feonges: AJD DIRECT SUPPLIES............. A A k| T o T T WA ARSI E

CM133SD, Tel: (0277) 810244 Al AR DING .y v a s vi0cn s ialnt a0 e e SR SRR 848 e am e SR |
Vo Barclaycard/Access walcorne ANALOG ELECTRONICS. .. .......cuvvvvnnunrnnns A B L] T
BETOS SYSTEMS......... L T i W e A N e e i AT AT e 28
CHROMASONICS ..... R T L B A R T TS i e o oraty o 12
COMP,. COMP,COMP. .. ..cvvis o neinnmn e M Bl T ol Rt T 74875
INTENSIVE WEEKEND ELECTRONIC BROKERS . ........... e R ey A o2 ceressT0
GPINDUSTRIAL ....c.vo0envvese A R e T 8 6 S B s T e e U 10
GOURSES IN HAL COMPUTERS. .... R e R Rt ¥e Eua  ara S Te A s i v el e S AT e e R e (]
HAPPY MEMORIES............... e e S (e e e 1 A e P R 4
BASI‘: T T R e R s R S 56
LOTUSSOUND ...........o00nnunnn B ag e e o (AL 0 U P e e S A e 23855
. ” = MICOM........ A A A S ST I S e R G e a s e o Cx e e e i e
including hands-on mini com- MICRODIGITAL . .. LA o S L oeai it s, 8,36 & 46
puter operation. MUSHROOM . o.xoo vl i boiaiore s e e e A e e T 12
; . : it NEWBEAR .......... R e e e raeen I8
This short intensive course is intended to I Tl
JiatiGE: (raon Feiiial knowieis: ic an NEWTROMICE - . - .ivif il s s oin 1o oo o s A e o e R s e e e 6824
operational capability of computer pro- R N R L P o et a I o - e o oty R e e e AL a2 55
gramming in BASIC high level language. PERRLECY s sarenaais ey g A a e N R T e e R e R e N ere 62
The course is fully residential from Friday PEYSOFEY sviisnsansan 808 a8 R R S s e o aiiivie
evening to Sunday afternoon. L e A e N e A e e e A U M 3 o e e et 10, 18 & 58
Option of non-residential weekend, week- POWERTRAN COMPUTERS. . ... .iiiiiiiirrnrnnrnannnnes P~ Pl 2
day evening and weekday courses avail- P&RCOMPUTERSHOP............. Sl e e s e e S T 58
able if required. SOFTWAREPUBLISHING CO. . . ...t e e ee e e e eeeeneenaeenns 18
i ' STAATHAN . 4o oviniionsncians sivsimle s e S s o e
labl S ; e
e T lmanes AVAHRDe | e s AEDBIES s s s e e R T 36
Phone (0401) 43139, or write to: L e E o e i e A sl s s b e 60
CLEVELAND BUSINESS SERVICES TRANSAM ::i:.vusainaissn s N imenl S U TR BT = LNy
Cleveland House, ROUTH
Beverley, North Humberside e e e L e N e e e L e P B [, R T B
THIS SECTION IS A PRE-PAYMENT SERVICE ONLY
MINI-ADS: 31/4" x21/8",1-3£38,4-11 £36, 12 or more £34 per insertion. CLASSIFIED DISPLAY: 19p
per word. Minimum 25 words. Boxed classifieds are £6.33 per col. centimetre. No P.O. Box Numbers can
be accepted without full address. -
Enquiries to: Advertising Department, 01-{}37 5982. 25-27 Oxford Street, London W1R 1RF
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% CLASSIFIED

THE NEW uHEX 480
EPROM PROGRAMMER
2704 and 2708

Control programs for Z80, 8080, 6800,
6500. Please state machine.

Programs permit programming any
length block into the eprom, so even un-
expanded machines can now program
eproms.

Needs only +5V, + 12V, —5V.

Host computers require a PIO (PlA)
complete kit only £35 or ready built and
tested £5 extra.

P10, PIA INTERFACE PANELS
Available for Z80/8080, 6800/6500

THE uHEX 416 DELUXE
EPROM PROGRAMMER

Push Button Selection for 2704,
2708, 2716. Still only £65.

All prices inclusive. SAE for further information about
these products.

MICRO HEX COMPUTERS

2 Studley Rise, Trowbridge, Wilts.

GAMES FOR NASCOM

Five new Nascom games

SHARK HUNT, CASE AND TRAIL,

BULLS AND COWS, FOUR IN A
ROW AND LICE ON CASSETTE.

All run on minimum Nascom system.
All five recorded both sides. Fantastic
value complete with printed instruc-
tion booklet. £11.50 inc. VAT and
postage and packaging.
{Instruction Booklet only £1.00, re-
funded if games cassette purchased).

SIHRVHENE

I
. =

callers welcome

e

Tel. order welcome with Access and Barclaycard.
Now on Telex 777268, 24 hours service

FOR SALE, NCR 399, visible record com-
puter, 8K memory any reasonable offer
considered. Tel. Leeds 658281.

SUPERBOARD II. Fully cased. 8K RAM:
£300. ETI Triton in Verocase. 4K RAM V5.1
Monitor, £300. Tel. Tony 01-998-0475.

COMPUTING TODAY 1979

Super book selection of electronic expertise for
computer programming and data processing

How to Program Microcomputers £3.95
The BOS0A Bugbook £4.95
Basic Computer Programming £1.99
Basic Computer Language £3.95
Microcomputer Primer £3.49
Understanding Digital Computers £2.49
Memory Data Book £3.25
Intel 8080/8085 Programming Manual £2.95
Intel Memory Design Handbook £2.95
Intel Data Catalogue £4.49
Digital Technics Book 1 £5.50

Send Cheques, P.O., to:—
AUTO AGENCY (Computer Section),
22 Homefield Avenue,
Arnold, Notts.
NGS5 8GA.

FOR SALE, VIM 1 with 4K, £179.00. Tan-
gerine 1648 VDU, £95.00. Star Keyboard,
£22.00. Free PSU if above purchased to-
gether, excellent condition. Phone McArdie
0751 — 31751.

TRITON COMPUTER complete with 3K
RAM, several programs on tape, £300 ono
for quick sale. Tel: Trowbridge 62596
(evenings and weekends).

EPROM PROGRAMMING prompt service
2708 (1024 x 8) or 5204 (512 x 8) EPROMS
programmed with your Hex listing £13.50
each or your chips erased and programmed
£3 each. Special rates for batches. Petet
Marlow, ‘“‘Rosslyn,”” Moorend Grove,
Cheltenham, Glos. GL53 OEX. Phone (0242)
55133 evenings.
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JUST COMPARE OUR CASH AND CARRY PRICES!™

74

PETCOSTS LESS  gewsemn
AT COMP andits - |

d pedlgl’ee RRP £550 /— - _
The No. 1 Personal Computer "
in the U.K. Affordable ozt paT ===}
for the first time user and ye

the professional check out {g?ﬂ'i?

the PET, the world's most 'f‘tﬁg L ﬁ

popular personal computer. ="l

8K — £499 16K — £5890
32K with GREEN SCREEN — £690 Cassette recorder now in stock £55

ADD A PRINTER TO YOUR PET

RS232C 1/0 CARD
Attach to any RS232 printer, modem, accoustic coupler to your PET. Easy to
assemble. £88 in kit form. Add £20 for fully assembled and tested

PET TO S100 FOR MEMORY
EXPANSION oo ine € s bus 1o tne wen

Connectors and documentation Included. Ready assembled and tested.
Our price £89.

SOUND BOXES FOR PET

Fully assembled with documentation how to add sound effects to your
programs.  £14.90

BESTGAME EVER! .. =t coo
s This garne will have you and your

family in tears for hours! For full effect buy sound box too! Best seller in U.S.A

NASCOM IMMEDIATE
EXPANSION S100 from COMP
—strongly recommended

The only available S100 motherboard kit (fully buffered) that
plugs directly into your Nascom. Designed for the insertion
of 5100 boards (e.g. Static RAM, EPROM and discs etc.).

S100 Motherboard/Buffer £47.50 ) Buy both and
(Complete kit + documentation) get 2K Tiny

Suitable 8K Static RAM Memory €425 £110 Basic On
(fully assembled tested and guaranteed) cassette FREE.

MODULATORS UHF Channel 36

Standard 6 meg band width £2.25
High Quality 8 meg band width £4.90 EX-STOCK

UNIVERSAL POWER SUPPLY

Suitable for Nascom |, Nascom Il, Superboard and all computers requiring
these specifications.
+5V @ 3amps +12V @ 1amp =5V @ 500 mills —12v @ 500 mills
Easy to construct — complete with transformer. Our price £24.90

TRANSFOH MER Primary 220V with 2 individual
secondaries £5.890

8V —0 —8Y @ 1Yz amps 16V —0 —16V @ Y2 amp

HITACHI PRO MONITORS

Superb definition 9" — £132 12" — £210

THE TRS-80 (SPECIAL SCOOP)
Low Priced, Ready to Go'

PLUGS INTO YOUR OWN LA

Use your own cassetie

Level-ll with 4K RAM

Improved graphics, print formatting, and a faster cassette transfer rate are
teatures of Levell-ll Basic £350 + VAT
Level-ll with 16K RAM

A combination of 16K RAM and the powerful Level-1! BASIC produces a system
capable of handling most demands. £399 + VAT

64 chars x 16 lines — double length characters available at a single keystroke
giving 32 chars x 16 lines. Super graphics a 2 x 3 cell arrangement. Masses of
software available.

Worlds most popular machine. Fully converted to English Television standard.
Rock steady plcture — exclusive to COMP,

UK POWER SUPPLY SUPPLIED
KEY BOARD ONLY — Complete with UHF Modulator

RS232C 1/0 CARD for TRS80

Connect your TRS80 to any RS232 printer. Assembled and tested €55

SOUND BOXES FOR TRS80

Fully assembled with documentation how to add sound effects to your
programs. £14.90

ATTENTION ALL NERVOUS

TRSBU'S Cure the video shakes. Upgrade your video to English

Standard. Simple modification. Only £7.50 including easy

to follow instructions. Only 15 minutes of your time needed. You owe it to your
eyesight. Fitted as standard to all our machines

NEW! AT LAST 8K BASIC ¢
FOR NASCOM °°£‘AZBEJEESE§S°° ex STOCK

T | Android Nim — for TRS80.
- £5 for program

This game will have you and your family in tears for hours!
For full effect buy sound box too! Best seller in U.S.A,

TRS80 TO $100 BUS * =

TV UHF MODULATOR FOR TRS80

Encased ready to use — £15

Text Wordprocessing package
on cassette £59

Please add VAT to all prices — Delivery at cost, will be advised at ™=
time of purchase. Please make cheques and postal orders payable | |
to COMP, or phone your order quoting BARCLAYCARD, ACCESS, [==
DINERS CLUB or AMERICAN EXPRESS number.  wues o ——
OPEN — 10am to 7pm — Monday to Saturday =2 E

CREDIT FACILITIES ARRANGED
St

CERAIN END NI ID CDDDIAND 770 AT AL AN IE . /D 2 e
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EUROPES FASTEST SELLING ONE BOARD COMPUTER —
JUST CHECK THE SPEC'’S.

(COMPUKIT UKI101

The Compukit UK101 has dard KANSAS city tape interface providing

nigr 2liability ogram f — e on n
everything a one board ‘superboard’ should have \.‘.g,,_._‘.d,.j ,J,,,,_f“,":_ .,gp‘;_ ar ::aLs:ft?e recorder SHRa
* J».os.- 'f; ) ul 6502 .rn(r);.rr:r,x_-n;'_mr + 4K user RAM expandable to 8K on board £49
z refresh for steady clear picture extra
9 Ic with 60Hz frame refresh always » 40 line expansion Intﬁ-r'am socket on board for
SU PERBO ﬁ RD ¥s atfachme Sntaining 24K RAM and

* Video outpul and UHF Highgrade modulator (BMz
Bandwidth) which connects direct to the aerial socket
of your TV Channel 36 UHF

* F'J'-' s.‘;::s- ised 5V power supply Including trans

¢ compatible)
3 dr,\ essible through powerful
tor on board

thru plated P.C.B. with all |.C's

215

mounted on &

A tape ol 10 programs on cassette —
educational games. etc. will be supplied free of
charge with each kit,

Simple Solderning due to clear and consise

nsiructions compiled by Dr. A.A. Bark, BSc PhD

' Icolours — soft
all J t‘v uncing and key

NO EXTRAS NEEDED JUST HIT
‘RETURN' AND GO.

FULL CONSTRUCTION DETAILS

IN P.E. AUG 1979 EDITION Build, understand, and program your own
computer tor only a small outlay

Delwery date June 1979
al the 1979 MicroComputer Show ONLY 2219 + VAT
Customer orders in strict rotation only.

cluding RF Modulalor & Power supply
Absolutely no extras.

COMMANDS

CONE LIS ik NULL BN Due to the new prices of TTL this price will be
STATEMENTS -

CLEAR DATA DEF DIM END FOR increased shortly. So order now to beat the

GOTO GOSUB  IF.GOTO  IF. THEN INPUT LET PIIGY INCISRINS GNIC (NG TUSH

NEXT ON GOTO ON GOSUB POKE PRINT READ
REM RESTORE RETURN STOR SPECIAL CHARACTERS

EXPRESSIONS Erases line being typed. then provides carriage
SEEHATORS g ses last characler typed
[‘:rhe +.%..t NOT.AND.OR. > = <> > =<= RANGE 10~ Carriage Return — must be at the end of each
ompukit VARIABLE
uK10 ’S Separates statements on a line

CONTROLIC Executi

Character Set printing of a list is

NHEn s
» above ,,;l;.’.,=; r L.\ SenAS nterrupted at the end of a line

FUNCTIONS ) BREAK IN LINE XXXX" is printed. indicating ling

ABS(X) ATN(X EXPi(x) FRE(X} INTIX) number of nex! statement 10 be exe ad or printed

LOGIX) PEEK(I) RND(X) SGN(X) SIN(X) CONTROL/QO Mo outputs occur | rn made to

SPCl) SQR(X) TABII) TAMIX) USRIl ommand mode It an Input statement 15 encountered

STRING FUNCT'IONS either another CONTROLI/O is typed. or an error

ASC(XE) CHRES() FRE(XS) LEFTS(XS.)) LEN(XS) MID$(X$1.J) oOccurs "

RIGHTSIXS ) STRS(X) VAL(XS) Equivalent to PRINT

THE EXIDY SORCERER. (o,
SORCERER / Atari’s Video Computer System now offers
COMPUTER SYSTEM ) / more than 1300 different game variations

and options in twenty great Game
Program™ cartridges!

Have fun while you sharpen
your mental and physical
coordination. You can play
rousing, challenging, sophisticated
video games, the games that made
Atari famous.
You'll have thrill after thrill, whether
; you're in the thick of a dogfight,
screeching around a racetrack, or
{ dodging asteroids in an alien
=i galaxy. With crisp bright color (on
color TV) and incredible, true- to-life
.4 sound effects. With special circuits
to protect your TV
Cartridges now available
ge Basic Maths, Airsea Battle, Black
Jack, Breakout, Surround, Spacewar,
Video Olympics, Outlaw, Basketball,
All at
3 & £13.90

All prices exclude VAT. Our VAT rate is 8%. We will pay any extra.
Please quote this number CT1000 when ordering

E"Mp COM pUTER 14 STATION ROAD, NEW BARNET, HERTFORDSHIRE TEL: 01-441 2922 (Sales) LTI. l”n
¥ ot L]

The Sorce

Computer 15 a completety

n includes 63-key
Y Rewr | et 16-kay
numeric pad, ZB0 processor, dual cassette
/O with remote computer control at 300
and 1200 baud ates

for communicatians, parallel po r
chirect Centronics printar 'Hmcrm\ml 4K
ROM aperating system, 8K HOM

009.0_ INDOTVLYD 6 ONILS HNO HO ANIS

ASCII ser
C symbols

IMIMing =
C cables, connect KA .SA;( ITY intertace 5100 BUS
tor 5100 bus expansion “User delined graphic symbols *280 cpu

16K 2860 £725"° 32K E8SEETI0" oot taciinies availale * 4+ VAT

TER Refurbished to new specifications

PRIN RS232C serial interface. Comes complete

on stand — floor mounting. Small and compact. Interfaces to Exidy Sorcerer,
TRS80 Apple and ITT 2020, Pet, Compukit and Nascom

Complete your word processing system with a
top quality printer for only £990.50.

.‘.hé

Years and
years of fun and
satisfaction are
assured

CLOSE TO NEW BARNET BR STATION — MOORGATE LINE  01-449 6596

\
COM PONENTS OPEN — 10am to 7pm — Monday to Saturday TELEX: 298755 === ix e

VISIT OUR NEW SHOP AT 1 WALLCOT BUILDINGS, LONDON ROAD, BATH, AVON, Al Products Ex-Stock

Please check availability

(Part of the Compshop Ltd. Group).
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introducing INCORN the F INTEGRATED CIRCUITS ~ Opf=

new 6502 based microcomputer on Microcomputing I.C.’s

Standard Eurocard Modules. MC 6800 £7.15

. MC 6821 £4.63
kit assembled and tested + 15% MC 6850 £6.74

£65.00 £75.00 VAT. MC 6810AP €361

MC6840 £12.72

—— -m_ m- --_ = e MC8602P £2.88
O ™ MC 14536P £3.69

MEMORIES DOWN IN PRICE [F | Mcasse €243 CRYSTALS

780 CPU 2.5MHz £8.99
4116 only £8.50 1000  KHz £325
y 780 PIO 2 5MHz £799 | 2000 KMz £4.20

2102-1  £0.85 2708 £6.99 Z80 CTC 2.5MHz £7.99 2048 KHz £325
2102L-1 £0.99 SWATBUG £16.00 Z80A CPU 4MHz £1399 | 49 ‘MHz  £3.50
2112 £2.25 MC 6803L7 (MIKBUG) £13.65 Z8OA PIO 4aMHz £1000 | 1008 - MHz £2.80

2114  £6.99 2716 (Intel Type  £29.50) ZBOACTC 4MHz £10.00 | rggs2 MHz £280
- SC/MP11 £8.88 20 MHz £260

— : (INS BO6ON) 40 MHz  £2.60
; INS B154N £8.18

5.0 MHz  £2.60

WE STOCK 8080A 2600 | 100 MHz  £260

VERO. OK TOOLS. JIM PAK. NASCOM. SYM-1. 6502 £1200 | 13478 MHz £3.25

ITHICA AUDIO. 77-68 BEAR BAGS. SORCEROR. 6522 £6.58 36.0 MHz £325
1
HORIZON AND MUCH MORE ... 6532 £12.56 plus 15% VAT

@) |NTEGRATED ClRCUlTS Q 2708 PROM
Character Generators PROGRAMMER APPLE Il

745 262 £13.70 FITS ANY

2513 (L) £6.50 g KIT ONLY ; AT NEW

MCM 6571P £6.71 6402 £4.50

9368 (7 segment  £2.45 AY-5-1013 k4. %.%T Low PRICES

display decoder) plus 15% VAT i ’ \
T T T

i = Q T

GAMES BOOKS " BOOKS O

6502 Applications Book Sybex £8.95
Programming a Microcomputer 6502 C. Foster £7.95
Chess and Computers _Levy £7.16 Programming the 6502 Sybex £7.95
Basic Microprocessors and the 6800 Motorola £7.20

Chess Skill in Man and Machine P. Frey£11.84 Peanut Butter and Jelly Guide to Computers J. Willis ~ £6.20
First Book of KIM £7.00/ = 6800 Applications Manual Matorota £10.50
: Interfacing Techniques Sybex £7.50

Game Playing with Basic - Spencer Microprocessors Chips to Systems Sybex  £7.50
£4.20 A Consumers Guide to Personal Computers £5.65

: ; " Best of Byte £8.50
Game Playing with Computers . Spencer TTL Cookbook £6.95

£10.20 Active Filter Cookbook £7.65

Basic Basic £4.80
Advanced Basic £4.00
Assembly Level Programming Weller £12.76

32 Basic Programs for the PET . Rugg £9.95

e = — AR
L] fad A W _— - W

TERMS AND CONDITIONS Newbear Computing Ltd.,

Minimum official order £10.00 40 Bartholomew St, Newbury, Berks.
Postage & packing 30p on Hardware ~ Darclaycard & 0635 30505

Hardware price plus 8% VAT Access SE ;

Callers welcome Mon-Sat 9.00-5.30 Welcome Visit our Northern office at 2A

but please phone us first on 0635 30505 Gatley Rd, Cheadle, Cheshire. BY
ALL MAIL ORDER TO NEWBURY Tel 061-491-2290 RETURN

ORDER
A SERVICE

S G S W e L L e -m S
5 — s




