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" Plug It And Prinf It

' A [éhort' history: of cgnstrutitiOn‘
- . with thoughts on future

—— '

| “developments.

..

|'1 . ) L% e

days of ‘experimental electronics all .wou needed was-a

selection of woodworking' tools, wire cutters and a -

soldering iron. You could even; literally, knock together

a circuit with sguare wire and nails 'on the Kitchen table.

~ Alas, the days of a single valve radio sets are long singe
past’. .-, the boom in home construction started with'
the.. "introduction of transistor ‘technology, rapidly

. accelerated by IC technology. With the availability of

fore and more sophisticated devices came the need for

more “sophisticated contructional - -techniques, and
deeper understariding of the actual device characteri-
sties. .~ ..

To help.the enthusiast (and- development work. in

e PR I 1Y TS $ie R T e e Y 7
ingdustry)- various constructional aldls;awere.!'_devel_oped;_»" .
‘One of the earhest‘aidshwasipre-,pg;ndhp_d paxolin matrixs

.- “bddrd; with.thiis; prototype circuitiyicould/be dssembled: ¢

- reasonably:neatly and quickly, but all the.actuakwiring,

2 ka

between components - was | still a major pajt of

“‘construction. ‘Of course this was‘sti[lsnbt""s ‘neat as,a, -

specially designed printed ¢ircuit board, blit in, 1965

Veroboard: was invented.'— with#the*copper’ in- the .
stripes! This inventior immiediately made constructiona’-
lot neater, quicker and more flexible — leaving alotmore -

of the constructor’s time available for the mare creative
aspects. of eléctroriics. Various other fixed and variable
pattern “circuit boards. have been introduced . since

Veroboard revolutionised the home constructer’s lot, the =

most recent being - Blob-Board: ‘(similar to' ETl's
* Utiliboard), which has the stripes but no holes! -

" .All of ‘the “above .techniq‘ijés“are ‘suitable for oné::dff
protatype work.‘More.flexible_developmergt aids include
S-Dec or the newer. Protoboard. Both of these" devices

- enablé you to plug in components, without Soidering, .
with the benefit of no .possibility of heat damage and

easy re-use of componénts: = S
.- Of course for a'neat professionq] finish to any project
* a printed circuit \board is best. Here there have been.

constructor’s lot:a happier.one. .

. Thefirst aid for the constructor.was the appearance of ,
photo-sensitive board — which. enabled masters to: be

{used. for .more than one board. A drawback to this.

‘method is the, need for an uitra-violet éxposure unit — -

g L
v .

1T o

'he. present-day’ electronics enthusiast . needs_
-"a, wide - variety of skills and. equipment to get
1he’most Trom available_technology. In the early

_ETIPRINTS. . © |

several-advances. in -techriology — tq'mé‘ké the home - -

] L ) .
although cheap units are now becoming available -— ata’
push the sun can be used (in the UK this can be hard to
find!). o S R

& ¢
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It's In The Bag, o ; L

Next camié the PCB p’en',}rfi‘rst markéted by Dalo, so that

- you could draw your circuit directly onto the board’ By
using dry transfer sheets for IC mounts, the tracks can be .

quickly drawn in for-1-off boards. .
The Seno ‘etch-in-a-bag’ system' removed the mess

and danger of hot ferric chloride —'a necessary evil of

PCB production.

All of these aids to PCB production are good, but the
amateur is-stuck with‘making up the-master artwork, or
drawing it each time. The latest innovation {brought to
you by ETI) is PCB artwork compiete, on etch resistant,

' dry transfer sheets. ETIPRINTS cost 75p a sheet and can

¢ e o

0 far! A
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Amatek universal box, virtually
- any small project wifl it inside.
. . - % ; .
or iaid down direct’
projéct"d_esigns per

P

" be used as photomethod. mastefs,
‘onto the PCB — with six separate:

_ _sheet. .- R AR
- ToolingUp . .. -

-The mechanics of construction demand a reasonable .

-selecting.of ‘hand tools: Side-cutters and screwdrivers - .
haven't really changed in the last twenty years —.they" - '

just get more expensive! A good idea is to spend:as much -
+ ag you can on good quality tools, they last longer and wili *
_ not getany.cheaper. A pair.of:sidecuttersfrom:Lindstrém
" cost about £4 in1974-— the ETl pair still.cut paper! *..
..+ -Good soldering irons seem 10 be'the.éxception to. tHe
aboveyule, they are stilllamazingly'cheap — considering
_how.useful they are! Rechargeable irons'are bécoming
] cheaper and with higher capatities —. the throwaway
~.iron may be just over the horizon. i Vi s s P
* Temperature-controlled irons can’ be bou

tht. for

. . between £10 and £20, the price jswell worth it:—all ETI - e S

ns:

v

projects are assembled with controlled ifo
. | T C ‘l'-.t‘l.

APainInThe ... —

—-r—‘.—:" %

 Hend, finger- — metal bashing can be.painful; not to .-

" gan work wonders on the kitchen table: The actual work
© . of bending sheet.metal into a vaguely:rectangular shape

..is now done for you, but the various holes and'slotsare a |

. time-consuming part “of any. project.” In-fact 90%. of
‘home-built gear falls down wher. it comies;to the exterior
finish. Even the most gifted électronics,designer:may cut

-~ glider slots:crooked, a |

¥

ST ménti_on‘ darigerous, High-speed drillg‘sli_pping«bff pghe‘ls‘

Cstick-on labels... - s 0B e TR L
Do not fear, ETL s herel Panel transfers of complete
. words add. the. professional touch to arly’ project, This s

- still not-ruch;use if all your holés are like a-dog’s,/hind

© -7 [ leg;pre-punched boxes are,the“ahsw,iar‘.'The'—l'a'?est‘in this - -

id lettering A_‘,Uslially;‘ends_[ujpf,ag .

. line is from Amatek; they produce areally neat case:with. - -

URE:Conssuctive Thinking, -

b

case comes-complete with a front panel fhat can be used. -
to mask unwanted holes. Expect more of this sort of .~

Universal box in the near future. - -
What'Next?, .

: As the’ complexity of /ICs increases the size skéms to .
decrease. Finer and :finer tools and, techniques:are:

L

" needed for all construgtional projects. One resultis thata

 lot of people lose intérest in actually building equipment,
“they: find ‘it miich “more interesting to. just work  the -
" concepts out and, possibly breadboard-the design. . -
~ But lots ofzpeople actually-enjoy the physica] side of- .
. -life,-and are continually looking for.new ideas'o bring to
.mechanical and electronic life. ‘Sorhetimes. now, ‘and
- probably more so in the future, the beést’combination is
that.of gonstructor and designer working asa team. This =
particularly applies: in the MPU area — any competent ,
_constructor, can “put: one -together, ‘but -it needsa”
. programmer-to develop the software. © = 7"
" An interesting possibility-is the establishment of an
exchange/meeting centre, putting hardware construe--
tors. in touch with' software ideas constructors’ — both -
“doing what'they enjoy most. TS B =

§ e ow Ce b a7 eme e g

'

C .'jdts,of‘hdles,,and'ré‘ctangu]ar'cut-buts’,;The Amatek PDS .~ asmm it

’ _ Elecirdnics Tomqrﬁdvg Z_ Winter 1977




~a

approx. X full size’ digits shown here
Natmnal s MA1012 LED digital clock module is a complete clock &
alarm unit, operating from 50 or 60 Hz mains, and offering all the
features you would expect: Hours-minutes display in bright 0.5” leds
with optlona1 seconds, sleep and snooze alarms, fast and slow setting,
‘AM/PM indicator, switched alarm outputs - but bast of all sig_RFI,
Thus the MA1012 is suitable for use in any radioftuner applications,

- and requires just'1.75 x. 3,75 x 0.7" total. (Ex. transformer).

£9,45 per module, isolating mains:transformer £1.50 each, {*8% v;t)
Two modules, and two transformars for £20.00 (+8% vat)

.In_the latest Ambit catalogue: more TOKO coils, chokcs,
filters etc., data on the short wave coil sets, a revised price
list, micro-microphone inserts, special offer lmes etc.

DETECKNOWLEDGEY - - '

. Metal locator pnnclples and practise, ml:ludlng some of the facts and

‘information manufacturers of £100+ detectors would rather you
didn't know. £1.00 each.

" The Bionic Ferret 4000 - a VCO metal Tocator- hased on the PW
. seekit, _itieluding all parts, plasticwork, ready wound coil etc. Inc.

free copy of detecknowledgey. £34.26°in pp and VAT at 8%.
Special announcement. The Bionic Radiometer metal locator is .at last to be
released. A full VLF discriminator, with simultaneaus display of farrous,
non-ferrous and fojl objects. With a little practide, you can actually find
objects obscured by junk., Qutperforms uniscosting £150'% Digital control,

.” Demo avallable at Brentwaod, on sale soon for less. than £75 SAE info! .

1iclB03Bee; sig gen . 4.50° FM lFts with capr 0,33

COMPONENTS -

" Herewith the list of first-quality parts and modules for wnreless inc.

Europes largest range of signal coils and inductors. ‘/&m in stock {

CA30B9E FMIF 1.94 BC413 lonoise 0.18 MFL24 kHz ssb mech
KB4402 , FMIF 1.94 - 40238 shid RF 0.25* filter for ssb gen/IF 455kHz

HA1137W FMIF 220 . BF224 Bghz RF 022 with matching transi's. 9.95
TBA120 FMIF :0.75 . BF274 Jghz RF 0,18 MFH series 4/56/7kHz band-
' TBA120S FMIF 1.00 ZTX212 50v/3w 0.17 , width @ 455kHz 1.95

sn76660n FMIF. 0,75 2ZTX213 30v/.3w 016"
AMrad 1,40, ZTX214 30v/3w 0.17
CA3123E AMrad 1.40° ZTX451 60v/lw 0.18

MFK series 7/9kHz bw 1,65
Modeles/tunerheads ete,
EC3302 3cct v/cop fm 2.50

FAI1187 AMrad 140 2ZTX651 60v/iw 0,18 ,
TBAGS! AMrad 181 BDSIS 45/10w 027 EE2a00 fuckvioon iy 1998
MCI350 ogegnin1.00 BDSIG 45/10w 030, Eroag eaticer om 1522
ua753  fmgein 180 BDB35 GOV/S0w 052 grotqwrooerose bl 17,45
LM1486  Bal mix 125 BD536  BOV/S0w 053 '7353 soriers finer o 1-

"MC1310P mpx dec220 ' BDG0D  80¢/90w 0.70 scammemt o on 00 50
'KBA4400 - assbove2.20 BDG10. 80v/S0w 120 g '

7253 comptete fm stereo

€a30903q mpx decd35 peooce  ouore 034 tunerser. afe, age, mute 26.50
HA1196  mpxdecd:20 . gy 7% (STEM og 2620 10.7MHz fmif - 6.95 |-
LM380 * 2w AF 1.00 weniaqs 1a0822) 0.38* 7030.linear phase fm if 10.95
LM3IB1  oreamp 181 wemeds (40673) 0,67 93090¢a3090ag dec  B.36

.| 1da2020 15w AF2.98 - e venn (o nofse 0,76 923101310 decoder  6.95

‘| ca940E 10w AF1.80 Sl 91196 hal186 decader 12.99
1haB10as 7w AF.1.08 BA102 Vhivaric 0.30 53197 mwiiw v/eap tond 135

LM30%an  op amp 0.39* BA121  vhf varic 0.30

7122 3 vle mw(OR Iw) tuner

‘ua741 op amp 0.34* BB104  dual var. 0.45 ™ i

J LM3900 opamp 0.68° BB105S uhf varic 0.40 g:g;?;uﬂz?tgcomﬂ. ?ﬁOO‘
7805uc - 5v/1ampl.55¢ mvam2 " dual AM 1,48 940k 10w af kit . 295
tdo1412. | 12v/% A 0.85* mvam11515w/AM 1,05 1da2020k pr‘ 1da2020 ics
78M20 20v/%A 1.20% mvem12525v/AM 0.90 o, heatsinks forpa  9.35
M2 | 2vI%A 1.20° TOKO Coils & Filters  All mpx decoders feature
ua723cn  variable 0.80¢ = TOKO pilat tone filters.
NEG50a  as above0.80% 10mm & 7mm-rad cont) Tuners: com lete
12aB50b  32vref 0.50° AMIFtswithcop 030 [HEcC COMBEEE o

Best fm tunier kit under £100

NESE5v Looks as good as it sounds,

timer * 0,70*

- \n'sge YHCSI 1098AC2 030 5 J

ﬁggggz ‘:gge dc ggg. YHCS12374AC2  0.30 Full instructions 86.85
NEBGOB  hipll - 350° YHCS11100AC2 030 Audiomaster amp. Matching
NES618  hfpll. 3.50° KALS4520A 0.33 * 25+25w rms amp. 79.00
NESG5K " pll | 250% KACSKE86HM = 0.33 carriage on above £3 extra'ea.
MC1312 uad 150 LLC238 7mm  0.33 Mise, -*- .~

11C90 650mhz 14, 00-LLC¢$827 7mm 033 FX1115beads 10,0.25

: LLC4B28 7mm - 0.33 MW/LW ferrite rod ant 0,90

g;i}gg gw gwg }: CF510.7 z:\u;mmlc -0.50 rzn:z'?1 B%Lmntm}emt(see pl)45

T) w BLR3107N mpx  1.90 pots for tuning.
ZTX109 . 30v/.3w0,14, BBH3122 5,,,,,2 fm 2.25 RFchokes: TuH to 120mH

VAT is extra at 12%%, except where otherwise shawn ("B%) PP now

:.25p per order. Catalogue 45p (inc). Pse send A5 or larger SAE with

‘enquiries. Prica lists free with an SAE. Full range of components etc
available to callers at our new easy-to-get-to pramises.-

Which type are you? Our
favourite cartoonist Roy -
Puilen puts pen to paper, and- .
glves hls lmpressmns of ETI,
readers.

THE BEGINNER
~AND HIS ENVlRONMENT

Nesver before captured anher by camera ‘or pan, we see here
the hesitant emergent mioments of an individual TECHNO-'

LOGICAL COMMITMENT; in fact the crucial turning. pointin -

what ‘might be leoser descnbed as Arnold- Skulfmgton s

formative years.

Fortified by the stahlllty, |dem|ty and sense of purposa of this

close knit family group, he receives enthusiastic guidance and °

encouragement from'his Dad, here savouring the hottle of ETt
SPECIAL OFFER scotch that first introduced ETI, and advanced

,technology to the tiousehold. Mum, after contemplating a
tedious journey to the channel selector {mysteriously set to an.

unfamiliar channel), decides to settle to the ECOLOGICAL
. QUESTION. It may have somethmg to do with’ young brothar
" Mark, an aspiring marine biologist.

In the hackground are the relics of last months fleetmg

.

amblt INTERNATIONAL GI

Number 2, Gresham®Road, Brentwood, Essex. CM14 4HN
telephone (0277) 216029

Our new premises are only 200 yards from Brentwood *
station - with parking facilities outside the door II-

Actuon replay of 3 handed 1achn|que. Get your !aadpmson- .

ing heral Arnold" Favours plumbers. solder sticks and
ancoa s grudge {Fuming vitrio! ﬂux paste.l

i -~ -
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interest — at least the sump oil spilt on the woven axminsterhas °
.clearad the mould caused by fallout from the glue factory where .
 'the ‘fumes-signal the melting down of another batch of dead -

nags. Woell, perhaps facilities are not ideal but fortunately

Grandad has donated his plumbing toolkit toward the enterprise. 2

Né‘_doub‘t"thér-'Skl.ilf‘ington after-dinner drawing room conver-

AN
PN
2 'r’%"

-
)
i ~
f 7 IR

. Electronics Tomorrow — Winter 1 971 +

‘sation will tum to the Crigisin Seciety and the contributiontobe [

. - imade by. the.rational technologists’ disciplined mind — like.."

_Arnalds! . ) ; Eow g e
(After all a rabble never came up- with -anything, except - .

 possibly the French Revolution — and Jook at theml) |
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Tco ’
- Zas. TEAK or PERSPEX CASE .

i Features: .

: AND -,
4 LED digits %" high, red A

tion

@ Mains freqiiency accuracy . .

@ Easy-to-build : all' componants .,

--included - L

@ -Beautiful real wood case or Perspex: -
- White, Black, Réd, Blue, Green .

- @ Flashestoindicate power cuts ~ . - .-

ALARM. - ., .

2 inaarn £12.50
oo E15,50

-,

. Al
_NON-ALARM

. Camplete Kit including case - . Complete Kitincluding case’. ., £15.50
s “Readybuilt ........,... .50- ReadyBuit .......,.... 17.00
- Module Kit excluding case . £8.50  Modile Kit excluding case” ... £13.00
- __ReadyBuilt .......... : £10.00 Ready Built _........ ... £13.50 -
TIMER FACILITY: Stapwatch use up (0 9 min. 598665, <., vee.es, extra 50p

""EXCELLENT VALUE. . ' GUARANTEED
@ National Somi. 5 Function LED Watch, Backlight £17.28
o - 1@NOVSB50 Calculator £3,78, _ Adaptor £2,70. oy

R T

* DISPLAYS: FND 500 %" LED £1.19cach. 6 for 56,40,

CLOCK CHIPS: 50253N Alary, 12/24 hr. 4/8'dlgit. .0, . . ...

50362N'Calendar clock .£2.75 .11 MMS385N 12 hr. 4 dig
.6 Decade Up/ Dawn Counters: 50395/6/7 . . :
MICRORROCESSOR: 280CPY_,° . ...

- S . -‘- ELLCRT

TZBOCTC .1 eviresn. BIBTA - 1702AUV Emaable PROM
J2B0FI0 Loviiiil n... £16.70 -~ 2702NA IK Static RAM: - o
UV PROM Erazor -£103,00 + £5.00p8p.' _~ 4KX1 16 pin Dyn, AAM -

N

mplete digial clock Kits e,

POST, PACK

' 12-hour display, with AM/PM indiza--—, " |,

* Pulsed Alarm fone, Automatic Brightnass -
"contral, 9'minute Snooza, Simple setting -

- N8B 5430 4" red LED stick of. 4., 'E4.32 BLTOZ . %" green phosphor stick of 4 .
. Vo B g Loak £5.40.

-

Includes: 4 AA(1,2v) Nickel Cadmium baneries {separately £1.08 each) .
i ., 3/8/89vswitched Universal Mains Adaptor with 4 plug connector .
Jof o o - formost calculators {separataly £3:78) plusbanery holder™ .,

. RECHARGEABLE BATTERY SET. Supstvalus ..., ... ., €840

JALPHA CLOCK XITS %" Green Display, Perspex Case . +. Ly =
-Alafm . u...... et e s £15.50

FIXIRCUIT

for faster easier PCB assembly

-@ Holds board steady for drilling @ Inverts as
required for easy component location and soldering
on reverse side @ Supplied complete with 3
component-retaining pads to hold components in
place when inverted @ Adjustable for any size of
board up to 30 x 35cm.

INTRODUCTORY OFFER: QNLY £8-42 {25,

Awvaifable from: A.D. Bayliss & Sons Lid: Doram Electronics
Lid; Electroplan Lid; Maphn Electronic Supplies: Mega
Eleclronics Ltd; Norman Rose Electrical Ltd  or direct from

main UK agents.
EXPQO (DRILLS)LTD

Expo Unit 10, Sustanum Works,

° Titchfield, Hants.". ~ .
Telephone: 03294-41752

Non-Alarm ...l........ .. £12.50 -§ .

o~ Id‘lm-h'wm-l

. | .79 Fammyard Effects (EE34). - ~ it s
‘20 - Electronic Pterodactyl (WATFORD ELECTRONICS KIT).
~J'21 VHF/FM to MW/AM Converter, (Also adds homaly:

-+ THEPROJECT
~ ' . BUILDING.FIEND

TALKING SOAPRISH Collection (or rather — non-talking)::
Warkshop radio. T g e o
Mini Drill (axis of rotation is well outside the drill diamatarl)
Tea being warmed by “‘green concrete’ dropper section.

All right! — We have ways of making YQU confess to it too!
Faithful old MULTIMETER. Has been dropped on floor 87
times, now has to be nursed along. R
Unorthodox method of cutting studding, ete. -~ .
HOLE. Thought to lead to SPACE/TIME wakp. Vital com-
ponents drop through never t6 be seen again. B .
9 Instructional BOY-SCOUTS-KNOTS generator and display. .

[ ‘10 Equipment to simulate characteristics of length of wire.. . .
%] 11 Electronic MOTHER-IN-LAW, With late night auto-muting,
12 Digital display of cumulative ‘ELECTRICITY BILL (SINTEL

KIT). : . _

,_r1>3 DUSTBINMEN approach dé}actoi.,(ﬁro'g'rammed to monitor”

CLANGS OF E.E.C. approved EURQRIN hitting deck . . .
range 22 mijles). ’ . . A e

14 Electronic Amoeba (ETI639). ,
~15 TTL Traffic Jam Synthesizer (MARSHALL'S OFFER).
16 EMT Source, High energy laxative, Sanior Citizen Re-

juvenator.

17 Pry Joint Simulator for testing dry joint testers (PW 975), - *,
18 -Electronic GRASS display {with variable differential growth
;- and adjustable clipping) (Nominated by E.T.I: for the 1978

Wedgwood Benn Award for innovation) .

v

- whistles, ‘crackles, fading-and distortion; strips treble,
' compresses and feeds into TRANNY (AMBIT-KIT).: )

‘22 Infra-red SCORPION grill for toasty _.cru?chi'_snag‘ks."w.ith ‘

timer. :

lator},:

23. Unit for making very loud. HOOTING noisé (Halvor simu-

24 Quark detector (VW 946/83). Cow  em < EE e
"25 MACROCALENDER. with ice’ ages and Solar super-nova

" Twanty-sight years of reléntless struggla with his hore made

T -and'bright!greanl

M

it T et T e

television. The-EFE4s finally deliver. The pic’.ﬂlre‘is 3" X 4", ,

Electronics Tomorrow — Winter 1977 ,
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o i, (LEQPULLEN FEATURE

L
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prediction (pius optional PUROMETER — calibrated to 30 '~ 30 No-one knows what this does — iet alone how it does it’

*  million degrees) (BYWOOD OFFER). . ] - (MAPLINKIT). - ‘ # ) Co

26 Reproduction vintage spark transmitter (R&EC 434), 31 Sonic radar jammer to confuse bats. - . ..

27 Thermenuclear trigger {licence required). (PORAM KIT). 32 STAR PROJECT . .- . Mini TOMOSCANNER and display.

28 Analogue COMPOST heap {PE 966).. 3 For dubious sausage rolls and ailing hamsters (ETISCAN-
29 AQUARIUM TV display with moving Fishes — in colour. . NER!) S
" Also optional add-on EELS unit. - - s

RS

AT
e g e Shaviisc(ddl)
B, o R o

7.
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1 Flbre wedges to control room revarberatmn. P

Z “Variahle geometry tracked speaker array. Gas-ﬁllad mid and
“treble rangs systems corrécted for phase.

3 Electrostatic dust extractor:- : .- : 5

4. Mood lighting. - . e

5 Intercom to WORLD outside. '

‘Lead-shielded’ duct for delwermg anustatlc radloactrve

6
- .isotope “bomb* )
7 Headphone park 2
-8 Latest cons:gnment of STATE DF-THE-ART apparatus.
9 Sound prassure level meter. :
+10 Caesium frequency standard..” CogEm agmE oW
11 On-line spectrum. analyzar._ ai s BT T T e
12 Ultimate F.M. tuner.with panoram:c d:splay.
13 Tunarco-axS.W.R dicatar.” - " ",
.14 _Thermometerand Hygrnmeter. :
- .15 -Seismograph. - [ T . 4
-16. Barometer. "
17 LIFE SUPPORT- SYSTEM (Uses exlstmg Demal plumbmg)
| 18 Aerial: rotator.
9 Record turntable - on s!ack of pavmg s!abs thrnugh to
substrate' .

20

: chlmney. .-

:Secret development model of Giant NABCASSETTE re--
corder on toan from Rokkk.

“- annihilation in CERN Synchotron, Genava. e :

Dyt

Disc hyg:ene trulley. Handlmg, decontammatmg, exammg,
lomzmg. i w
Omnidirectional combmed channals deep basshurn in !

f

Cryogenic plant for low noise. preamp

Looney-hox. All known Quadro systerns decoder — and one I
or two unknown! :

X-Y Stergo display. }

Card and Memory store for programmable equmant. .
Converted dentists -chair for, maximum comfort' and i
minimum acoustic interference. | | 7 : Lz 8 Yo
Emergency escape facility. . i e -
Programmable grapluc equallzer with group dalay and phase '
shift displays.

IKON: Orlgmal ‘erhamson mummlfred in transparent

‘potting resin {might be exhumad if transistors Lose Favourl).

Phial contammg speck of dust found on stylus: 1o be sent for

Continuity Announcer.

. # & . 5
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‘A superb range of quality watches. Wa think they are unb valte formoney.
-, Casiotron hes are probably the story of tha decade and rightly sol The
canstant liquid crystal display, with alife expectancy of over 6 years, can be replaced at
low cost.. Accurate to 10, 15 or 20 seconds per month, they display hours, minutes and
seconds, a.m.p.m./date and’ month (auomatic caléndar adjustment). Most have
STOPWATCH from one sacond to 13 hours, with time out facility (ST). Many have
DUAL TIME ZONE facility as wall (TM). They all have night illumination. The stainless
- stael cases have minoral glass face and are water rosistant to 130 feet. Remavable
links. One battery lasts over 12 months (slimline) or over 15 hs. Order—1 for black
face, 2 for biye. 21Q5-10B, black only. 3IC5-108B bive o brown.
Voo 7 ey 316R428
: LAY snssmm
o £20.95 . .
ca

" 31QR-14B%

2105108
.- 18T, TM) 9.6 mm?}
.£34.95. .

P

- = a10s-118°
o B (87, TM) 8.3mm
: \\ £44,95
+ "
£ 5 ‘ :l "
azcR108 . s218 ‘
8 digit display *** } J (ST, T™M} s
: . £49.95 sl

%, 31C5.08
(ST, TM) 6,5mm

g . 2701908
Tiis o .
coLn el o0 T£49.95%E
i 7 ¢ FivewsyAlorm Ledy's Modal
e ~ .. N Z g <

N ber/Dicembar e

ot fifustrzied: 31C85-108, wifra siim, heavy gold platod £98,95, 26C6LTI T Tadies'
.. gold plated mlcthn,stmp £49,95, - - * ) >
3t .

soon: Chranograp ing 16 1/100'second, two lap times. Round watch
£59.95, square watch'£64.85, Low cosriady’s waich £3.95. £ T s

IBICOAS1ES {laft} watch ph, Al stael case, mineral gla
yY¥atar pasistant 1o 100ft. 17100 second.to 1 hour, netand lap times £49.95,:
.}, \NEW FROM IBICO. Model 407, superbly styled € digit LCD, displaying heurs,
" minutes, seconds (or hrs., mins. date) and day of week, Backlight. Water resistapt, Ultra
slim case, fully adjustalile’ metal strap £39.86, Lady’s modals from £39.95, -
'FAIRCHILD TIMEBAND (centre).five furicti backlight. TC441, ch piated,
E19.95. TC440, gold plated"£21.95. Lady's models from £23,85, WT 6F (right)-

LED, metal case, S/S back and bracélet £11.85, |
alogue), CITIZEN & ITRON (analogue and digital), etc,

.. TIMEBAND DIGITALALARM CLOC .
" WAKEUP TO TIMEBAND, Frecise timekee, d state roliabiiity and silent runming. |
"9 minute sndoze features, Alarm on and mains fai ?nditptnr:;.' C500 apd C590 can he,

-

Ssynchronised to thp exactsecond anﬁ_yilljdisplay__lnst ] .
. CB0O ety H. 3% KW. 3%" x D.3%". Bockorwhite' 12 . £14.35

cé6110 (c'éhtre) AS CBOP with rﬁgra sophisticated cdn;r_qh. White only £1 5.90
C590 {right). With bui!
-«',’\!vhiluqn_!y. o 5 G R A

. R AL, : . : - YA AT :
"\, , Cesio Scientific calculators from stock. Lowest prices. CQ-1 £29.95, MQ-1 £35,95, §T-1
o £24.95 Y. . ..
. Wo will boat anyone’s advaertized pricas on these piodu:{:ﬁnﬁﬂ'agiynn
. .. ORTIMDI rdlock:AAGpproved, Diséléy__s_wnchus on with gaition .~
GCtfers subjeci 15 0 Ii itams advariisad ara in stock or on order 3t copy dat
Brices Includa VAT, P&P. Sand cheque, F.O. or phope your crodit éard no, 102 * ~« ©

CKS(MAINS) .~

_rlhlgpklﬁi:v i:ngn_nsitypi’pvntiﬁg‘;éa,qmg amp:, ' £23.35 {1
7 . _1‘-‘ A e k

i s e Dopt. ETIT " .. .

] s 5 | 119/21 Fitrroy Spremt} . -

. ’ 2 s +- ' ‘Cambridgo CBT1EH *-

‘ - . ! Tel. 0223 312866 .
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‘ " THE MPU MAN

The amateur computer man shares with.the Hi-Fi fanatic the
same highly develaped maiiia for interconnected SEPARATES.
There is no way that a on!hox personalised high performance
. system could be tolerated.'However, whereas audio equipment
hovers on the strife-torn domestic borderline hbetween FURNI-
TURE AND MACHINERY, computer tackle is definitely .
machinery and as such (apart from the Skulfington household)is - = -
;relegated to cellar, attic or shed. . T Co
Colleagues more familiar with the world of exotic signal - . -
processing, as_found in audio, communications and television =~ -
tend to.scorn the pathetic ups and downs of the rustic digital '
signal,. and insist that waveform processing:is intrinsic to -
genuine electronics. They even scornfully quastion whether.the
computer man is concerned with ELECTRICITY! gl
. Meanwhile the inscrutable practitioners- of this new and -
" .bizarre branch of mathematical sorcery toil on'— on a higherand . ’ i
rarifiad plane of intellactual existence to that of the dirty . .
finger-nailed, scope battering radio rabhle. ™ .. ; o
KEY B o i

.

Teletypeunit. .. ; .

- Punched paper tape readér, Lo
Floppy dise ‘player’ unit. - . - ... = °
Home-madé floppy disc expefimental unit.”~ -
. Incompatible systams interface patch-board.

"

0 NOOR R -

i

Skeleton keyboard for manualentry. +..° ° + - ' =
- Modulator for feeding display material to domestic magic
lantemn. - - . . 10 o &
Domestic magic lantern showing results of simulated World .
cupfimal. , - Y sow BN T = °
Another.advanced game in progress. .

-]

e

. 1 -~ i i b4

. i LTI R N e . .
. Thera are rumours of an Opto-Pneumatic Power Cue heing
. ‘evaluated by leading .players. Integral "Laser- Theodolite ]
..» 'systemi -determines .range and angles while Microprocessor - :
" backpack camputes'and controls shot dynamics. | R R

i 4 ‘ ¢
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10 Working micropru‘éessor module. ; - 16 Junked cassette player with sprinkling of cassette prog-!
11 Well ventilated repragrammable read.only memory. - ' rammes. Altermnative to papertape or manual entry. ° i )
12 Interesting teleprinter graphics — genuine system check — . 17 Primitive one-shot switch input unit. Ry
nokid! | ; o : . . "18 Aerosol spray for de-hugging. "' Sy aEe me E
113 Early home-made 8-bit processor. LT . 19" Mighty de-bugged noughts and-crosses programme- listing - -
14 Power supply with outboard cooling and attractive economy - being triumphantly brandished.. T ‘
" housing: R i N ... <. 20.Artempt to fabricate home brew floppy dise. . - T
. 15 Another development module. Seems to have undergone 21 Anotherteletypsunit. : " - Y 4

' pre-frontal lobotomy. . . . LastNightof the Proms? = 22 Personalisad low density punched tape storaga system,
o s \ ‘ ',’ L .‘ %, X _‘» . AR AI \\. :
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