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TRANSCENDENT 2000
SINGLE BOARD SYNTHESIZER

LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DESIawz= 2@
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL.

The TRANSCENDENT 2000 is a 3 octave instrument transposable 2 octaves up ar down giving an effective 7 octave range T
modulation, a VCF with both low and high pass outputs and a separate dynamic sweep control, a naise generator and an ADS
detector. ADSA repeat, sample and hold, and special circuitry with precision companents to snsure tuning stability amongst

The kit includes fully finished metalwork, solid 1eak ca
complete —right down to the ast nut and bolt and last
Virtually all the compaonents are on the one profess:
board are made with connector plugs and constrw
synthesizer comparable in performance and quality with rez

filter sweep pedal, professional quality components (all resistors z:rs —
fwire! There is evena 13A plug in the kit — you need buy absolutely nc —=-« . . y p—
ty fibre glass PCB printed with component locations. All the controls Mount dee . ~
simple it can be built easily in a few evenings by almost anyone capable of re= . ==
dy Duilt units selling for between £500 and £700!

STILL ONLY
e £172.00

lTRANSC_ENDENTHI OO0 | — _ FOR CO-'I\-JI:'ALTETE KITS!

Comprehensive handbook supplied
with all complete kits! This fully de-
scribes instruction and tells you how to
set up your synthesizer with nothing
more elaborate than a multi-meter and a
pair of sars.

200+ 200 watt AMPLIFIER

As featured in Electronics Today International
400W rms continuous — 800W peak!
0.03% THD at FULL power!

PLUS all the following features too!

* Each channel totally independent with its own stabilised power supply driven by custom designed
TOROIDAL transformers!

* Inherent reliability — monster heat sinks for cool running at the hottest venues — electronic open and
shart circuit protection!

* Ultra low feedback (an incredible low 14dB overalll). super high slewing rate (20V/us), 200W rms
continuous to 4 ohm from EACH channel, input sensitivity 0.775V (OdB).

Professional quality components, sturdy 19  rack mounting chassis complete with sleeve and feet
for free standing work too.

PS14001 SLAVE MODEL

»

* Easy to builld — plenty of working space with ready access to all components, minimal wiring,
extensive instruction suitable for both experience constructors and newcomers to electronics.

* Value for money — quality and performance comparable with ready-built amplifiers costing over
£600!

PSI 4001

COMPLETE KIT ONLY £187.50
SUPER NEW = Gaynd

PSI 4002
COMPLETE KIT ONLY £196.90
+ VAT

LOW PRICGES!

The kits shown on this page are available as 5

PRICE STABILITY: Order with confidence irrespective of any price changes
we will honour all prices in this advertisement until November 30th 1 978
Octolier 1878 issue is mentioned with your arder Errors and VAT rate cha

our cataLccLs s FREE w=—z 23 s—om=z NOW
excluded

EXPORT ORDERS: No VAT Postage charged at actual cost plus 50z ~= 3
and documentation. :
U.K. ORDERS. Subject to 12% surcharge far VAT (1 e add "= 10 rme or =—RN
- . ‘

charge is made for carriage. * or at current rate if changed
SECURICOR DELIVERY: For this optienal service iU K mz
£2 50 (VAT inclusive) per kit

SALES COUNTER: If you prafer to co
Sales Counter (at raar of factory) Open @ 2
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FEATURES
NEWS DIGEST 7 Find out here before you hear it elsewhere!
VENUS PROBE 37 Details of the Multiprobe mission.

SWITCH IN LINE SAVES NONE 51 Down with DPDTSs at inputs.

GAIN CONTROL PART 2 65 Concluding Tim Orrs survey.
ULTRASONICS IN MEDICINE 79 Inside information obtained.
AUDIQPHILE 85 DIY Preamp and Sony’s new 60 !

TECH TIPS 91 Your circuits to you.

PROJECTS
ONE BOARD COMPUTER 16 Wow!
TV CHESS PART 2 44 Full constructional details.
AUTOCHORD 57 Playalong with the PROMs?
AUDIO OSCILLATOR 71 LCD DFM option too.

INFORMATION
SUBSCRIPTIONS 10 Make it easy on yourself.
HOBBY ELECTRONICS 12 Here it comes!
COME AND JOINUS 13 Your ETI needs YOU!
ETI PRINTS 15 The only way to board.
ETI BOOK SERVICE 38 Fine print and proud of it.
ETI SPECIALS B4 All our wares on show.
MARKET PLACE BB Price reductions here.
DECEMBER PREVIEW 63 What goes in next month.
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construct and adjisst witho

stereo decoder incarparating active filters for  birdy =

: »W\n‘&@’é“lx

T20 + 20 AMPLIFIER £33.10 + VAT

3 m rssction,

push-button station salection 25 weil as infinely var ohase docked loop

AUDIO KITS OF DISTINCTION FROM P”W[”’”n”

DE LUXE EASY TO BUILD LINSLEY-HOOD
75W AMPLIFIER £99.30 + VAT

This easy to build varsion of our world-wide acclaimed 75W amplifier kit based upon circuit
boards interconnected with gaid plated contacts resulting In minimal wiring and construction”
delightfully straightforward . The design was published in Hi-Fi News and Record Review and
features include rumble filter. variable scratch filter, versatile tone controls and tape
monitoring whilst distortion is less than 0.01%.

LINSLEY-HOOD CASSETTE DECK £79.60 + VAT
Tres design published in Wirsless World, although straightforward and relatively low cost
ncard of parformance. There are separate reérd and replay amplifiers
= iogatner with a choice of hias levals are also provided. The
enco CRV with electronic spead contral.

This kit, based upon a design published in Practical Wireless, uses a single printed circuit
board and offers at very low cost, ease of construction and all the normal facilities found on
quality amplifiers. A 30 watt version of this kit (T30 + 30} is also availabie for £38.40 + VAT

This is a simple low cost design which can be constructed easily wit
equipment but which still gives a first class output suitabilz for feec s
amplifiers or any other high quality audio equipment, & pha
decoding and controls include switchable afc, switchable mutin

and T30 + 30 amplifiers

cabinet, cables, nuts, bolts, etc., and tull instructions — in fact everything/

Ali of the kits shown on this page are available as separate packs
cabinets or metalwork. Prices are given in our FREE CATALOGUE

PRICE STABILITY: Order with canfidence! irrespective of any price changes.
We will honour all prices in this advertisement until Novernber 30th, 1978. If
ETI| Octobar, 1978 issue is mentioned with your order. Errors and VAT rate
changes excluded

EXPORT ORDERS: No VAT, Postage charged at actual cost plus 50p handiing
and documentation.

U.K.ORDERS: Subject to 12% surcharge ior VAT' (i.e. add Y to the price). No
charge is made for carnage. "or at current ratef changed.

SECURICOR DELIVERY. For this optional service (U.K. mainland only) add
€£2.50 (VAT inclusive) per kit

SALES COUNTER: If you prefer to collect your kit from the factory, call at
Sales Counter (at rear of factory). Open 9a.m -4 30p m Monday-Thursday

POWERTRAN SFMT TUNER £35.90 + VAT

spacal shgnment
our vary popular
{oop = used for stereo
g ang sh-button channel
selection (adjustable by cantrols on the front panal). This unit matches wall wth the T20 + 20

COMPLETE KITS: Our complete kits really are complete. All of the' projects shown on this

WWII TUNER £47.70 + VAT

This cost reduced model of our highly successtul Wireless Worid FM Tunar kit was designed to
complement the T20 + 20and T30 + 30 amplifiers and the cabinet size, front panel format
and electrical characteristics make this tiner compatibia with either, Facilities included are
pre-alignad frontend module. switchable afc, adjustable switchable muting, LED tuning
indieation and both continuous and push-button channel selection (adjustahle by controls on
the front panel)

page are supplied with fully finished metalwork. ready assembled high quality teak veneer

{except the Powertran SFMT Tuner) for those customers who wish to spread their purchase or perhaps make their own

our cataLoGgue I1s FREE! write or pHone NOW!

POWERTRAN ELECTRONICS

PORTWAY INDUSTRIAL ESTATE ANDOVER
ANDOVER HANTS SP10 3NM (020455450

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1978




news digest

dmm(digital midget meter?)

on the face of it .

It had to come. Someone somewhere had to go produce
an ANALOGUE digital watch. And here we have it. Must
confess it looks very nice too. Texas get the credit/blame
or whatever.

The display is beautiful. 120 segments are used to
produce the illusion of the dial. On normal LCD’s up to
half the area is used for contacts to the segments, which
would mean that with 121 contacts to provide the display
would have to be pretty big — a clock yes, but no watch.
Texas have gotten this by multiplexing the drive to the
segments, which allows 80% of the area to be freed for
usage.

’I'ghe chip is I'L. — and this is unusual. 2L is not
normally empioyed in LCD units because of the problem
of driving the highly capacitive elements. Bipolar drivers
are used to avoid this, and are designed to drive the large
capacitance with a (relatively) large 150pA initial current

Guinness take note — the world's smallest DMM it seems.
Made by Heuer Time Ltd it measures just4 ' x1.6"x0.5"
(100 x40 x 20mm to you Euro-people) with a probe which
is 4" x 0.8” x 057 (you mm lot can work that out
yourselves). Volts Ohms and Amps either DC or AC can
be accommodated between 2V-1kV,2mA-2A and 2k-20M
although not necessarily in that order. AC measurement
is true RMS. Display is 3% digit LCD. Input 7 10M +Price

around £240, Address: Heuer Ltd, Argyle House,
29/31 Euston Road, London.

the dalek connection

This lot looks like it could give Dr Who a few sleepless
nights does it not? It’s easy to imagine it lumbering
across a smoke-circled hill and intoning “Take me to
your leader, . . ."”

Perhaps fortunately for the human race it is simply a
noteworthy new connection system from Pressac Ltd.
The PCB mounting plugs and sockets can be got at from
either direction, and cable and chassis mounting assem-
blies are also available. Spacing can be either 2.5mm or

for about 100 uS and to provide the 100 nA ‘sustan’
current thereafter.

Another interesting point is that the material used for
the display, a low voltage ester material would not
usually be employed in watches because of its negative
temp. Coeff. — higher the temp. the lower the drive
required — which can lead to 'ghosting’ and confusion of
the display. The I'L however can compensate for this.

Naturally, since this is the first of its kind, the price of
all this invention will be high initially — but the watch
will function as a chronograph too and the Jones’s

will NEVER be able to keep up with this.
In the shops soon we hear.

watt batteries

Here is an amp to really
annoy the neighbours
with. If they complain
about the hi-fi again, pack
up the battery cassette
recorder, speakers and this
PAC 250 MB, drive around
the back of the house and
when they're least expec-
ting it give ’em 250W a
channel straight in the
back door. An outflanking
move to warm Napoleon’s
heart.

The PAC 250 you see
will run quite happily from
24V DC or 250V AC. Very
handy for PA as well as
neighbour baiting.

Details from: Millbank
Electronics Ltd, Uckfield,
Sussex TB22 1PS.

5.0mm and up to 40 ways are possible.
Pressac Ltd, Acton Grove, Long Easton, Nottingham
NG10 IFW.

eye of the tornado?

Britain and NATO’s new aircraft the MRCA Tornado is
to be fitted — in its inceptor role — with a Visual
Augmentation System developed by Marconi. The sys-
tem presents the crew with a television picture of what
lies ahead of their machine using a newly-developed
low-light TV camera system.

Based on an existing Marconi design for a low light
camera, the equipment produces an image at ranges far
in excess of what the unaided eye can manage, and in
light conditions anywhere from daylight to starlight.

Sound of safety?

Every little helps. . . .

ELECTRONICS TODAY INTERNATIONAL —NOVEMBER 1978

A car alarm which operates on the ultrasonic area
protection principle usually employed in houses is now
being imported from the land of pasta and pinched
bottoms.

Called the ‘Break’ it uses four sensors to cover the
interior of any vehicle, and has adjustable sensitivity so
that spurious triggering can be avoided. Once activated
you have 40 secs to clear out before it goes off — so don’t
get stuck in the seat belt — and coming back in 10 secs to
swtich it off.

Once the alarm is in mid sing-song, the removal of the
felon will lead to a shutdown 15 secs later. If he persists
so will the alarm. Price around £50 — not including ear
plugs — from:

Sofare Ltd, Stoke Heath, Market Drayton, Shropshire.
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. > B P g 3
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ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS BC179% 14| BF183% 30 W’QL'EG 561 11550 47{anz3eex 21
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ BC182 sl : g (W < sy < 113
P.0.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL Al H 3 120 1501 22| oNsamae 30
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TANTALUM BEAD CAPACITORS | POTENTIOMETERS (AB or EGEN) oFTO Friokind o [ o RS e
35V: 0 1pF 0-22, 0-33. 0-47. 0-68, | Carbon Track, %aW Log & YaW Linear values | ELECTRONICS + BFY50% 75 | a0324x 85| oN3820 a2z
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0_0150000_02 0.08.0.08 0.0564F 78 | 0:25W log and linear values 60mm » BSX26% 47 | 40406+ 65| 2N4037+ 52
©0-15, 0.2 9p. 50V: 0 47 F 11p | SK(-500KQ single gang 70p | Dok 1oy BSX29w 47 | 40407% 50| 2N4041% 80
O 1uF 0-15, p. S0V: i P | 10KQ-500KQ dual gang 80p | ORPET Bap BSX78% 64 | 40408+ 75| 2N4058% 17
CERAMIC CAPACITORS 50V Selt Stick Graduated Bezels 22p ‘TJIf‘-““j ag:p BSY95A4 85 | 40411+ 285 | 2n4061 17
Ranga: O-5pF to 10 000pF 3p Tt P U105+ 40 | 40412« 63 | 2N4062 13
0-0154F, 0-022u F, 0-033p F 4p | PRESET POTENTIOMETERS SRRl L BU205 40 | 40467 95 [ 2N4OB4w 120
0047, F dp, 01uF Sp. | 0 1W 500—5MQ Miniature Veracal & | [ F=ament Dislays BU208 40|40504%  80|2N4069 48
H tai Sl 66 2
SILVER MICA (Values in pF) 3.3 4.7, | 0564 1000 3. 3P| Tit312 3 ca 108p 2 R el I e
IR oR T s 25W 1000 —3-3MQ) honiz_larger 10p | 1,155 3 ¢C 108 E5567 45 | 40603% 65 | 2N4286 20
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62, 85, 100, 120, 150, 220  9p each — | TIL321 5 CA 115p |pcqq7 ME1120 25 | TIP32Bw 70 | 40673 % 68 | 2N4859 65
250, 300. 330, 360, 390, RESISTORS = TIL322 5 CC 115p fgcy1g 4 10 | TIP32CH 70 [ 2N697% 21| IN4922
T e STORS — Erie make 5% Carbon | pyi7gd 3 ME4102 o N492 .
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P P 180,
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JACKOSOI; 250y C& pees Sl iy BC149C MPF105
NS VARIABLE CAPACITORS e pIRE108)
Dielectnc ¢ 2 3650 win siow | DIODES | yBRIDGE e a0
RECTIFIERS BC158 MPSAOS
o sl BC159 MPSAOE
20 BC160w MPSA12
2 BC1674 MPSASS
25 |LINEAR ICs 4
34
35
aa |
DENCO COILS el
DP VALVE TYPE 53
Range 1-58Y AW 558
86p 5 2
STBYR 78p 17 = 23
1-5 Green 92p 1FT18B M 788
T 16 BY AW I:p ! z :;
& Valve Hoider — 1]
R ELAR 250 MWSFR 82p 2 m
MW, LW 5FR_ 103p ; 7=i .
- 3 = .
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750, TmH.2 5 5 10 35p each €|
43mH 100 50p each | INZOGE To 7 pre——
= IN4148 4
VEFIOBOA Dx 01 015 015 |Is4a 20
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22 x 3% 3 22p | 34,400vx 20
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3% « 5 S6p 60p 39p 30
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4% x 17 _ 252p — 1gsp,
Pktof 35 pins 30p NOISE
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- TBAB41-A12
VERO WIRING PEN* VARICAPS BX or BX11 74LS*%
Plus sp00| 325 MVAM2 135 TBABS51 4022 88 4093 85 & oS
Spare spool (wire) B0p* Combs 7p each | MVAM115 TBABOO 4023 20 | 4094 180
e 05 TBAB10S 4024 66 | 4096 105 | O] 18
FERRIC CHLORIDE® Bied H2 T au 1005 | ooy a3 2
115 bag Anhydrous 65p + 30p p. & p oL 20, TCA2700 ey o |1 T len 20
DALO ETCH RESIST PEN# - spare up | 83106 40 TCA270SQ 4028 B1 {7760 100 |93 23
TRIACSX | TeAes £ 808 ele @
COPPER CLAD BOARDS» 3A200V 49 TLOB1CP* 4031 2:: jw‘gaz 100 | 10 20
Fibre Single- . Double- 3A400V 55 150 TLOB2CP+ 4032 100 | 4174 110 | ! 22
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6 x6 75p 6A500V B5 |Tica4 25 | CA3123¢ 200 | NES44 UAA170 4034 ,196 | 47924 108 | 12 pa
x12 BA200V 60 |Ticas 25 [CA3130%  BS| NESBSA ZNAT14 4035 111 | aa0s 720 |14 75
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8A500V 82 ICL7106% 722 | NESEOw INA25ER 4037 100 | 4470 720 | 20 20
n 12p: 16 o 13p: 180 | 104500V 97 ICL7107+ 875 | NESEI% 4038 108 | 4412F 1650 | 2! 2
i 30p; 24 0003005 | 152400V 165 ICM7205% 1150 | NEGE2B* 4033 320 |4412v1380 | Jaieeo oo
pin 56p. 60 pin 246p. 16A400v 185 | DIAC* ICLBOIBCC*335 | NESE5A 4020 105 | aa15F 795 | 78 B ool
SOLOERCOM PINS» 16A500V 210 | 572 25 | LM30CH 170 | NESE6+ 4041 80 | 4a15v 795 | O o
100 piris 50p: 1000 pins 350p 40669 95 LM301AP+ 30 | NEsGyv J4181_ 188 L =204y 75 J az70  28h igsias
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news digest

WATFORD ELECTRONIGS

all change

Introducing DM300 — The
DIGITAL MULTIMETER with
“Hidden Gapacity” — It meas-
ures Capacitance too!

(as published in E T |, August 1978)
Away with analogue meters for with some of these
you may often as not use a crystal ball to make
circuit measurements instead gaze into our crystal
— not a ball but the 3%2 0.5 LIQUID CRYSTAL
DISPLAY — on our amazingly accurate DMM
Incorporating

This is the month when the BBC plays hide and seek with
the four stations. They are gonna move ’em — you’ve
gotta find ’em again. Fun eh? Radio One goes to 275m
and 285m; Radio 2 goes to 433m and 330m: Radio 3 goes
to 247m; and Radio 4 vanishes onto long wave at 1500m.
VHF is unchaged thank God.

The Beebs purpose in shuffling dials is to reduce
intertérence from overseas stations. New transmitters

e

This is a unique design usidg the latest MOS |Cs and due to the minimal current drain, is
powered by only one PP3 battery There is also a battery check facility

The DM90O is an attractive hand-held, light weight device, built into a high impact case
with carrying handle and has been ingeniously designed to simplify assembly

Never before have all these features been offered to the electronics enthusiast in a single

unit

Spec{al introduclory offer £54.50w (p&p insured add 80p)
Calibration service charge for working Units £5.75. Readybuilt Units available by special

6 AC & DC Voltage ranges;
5 AC & DC Current ranges;

6 resistance ranges
4 Capacitance ranges

{Optional extras, Probes £1.50#; Carrying Case £1.50w#)

The prototype accuracy is better than 1%

order at £78.50% (p&p add 80p)

(Demonstration on at our Shap}

are being fitted in some areas, so how it behaves now
is no indication of how well you’ll get the station once
they change it around. Radio 2 will now be better in the
day, but worse at night, with Radio 3 generally better.

The movement is to fit in with new European agree-
ments which will allow more stations with better
coverage to use the MW and LW bands, so we shouldn’t
complain.

Oh yes there is one more thing. Up to the switch —
November 23 will dawn with the new frequencies

T S OEIPEo0: operating — unscheduled breaks in transmission will
SRCHI S SGORETE TOGGLE 24 250y | 1ADFOT 14p occur in MW and LW programmes lasting between a
Scieened  Plaste | oper | moulded | inline | SPS | | e e blink and several minutes. Don’t smash your set it’s the
chrame  body | mewsl| wah | couplers | DPST 349 vl A
8 break 11p | DPOT 3gp | 4 pole 2-way 245 BBC's fault. They're working on the transmitters and
Zoouifitze  .8p ® PUSH BUTTON : A ;
35mm | 15p  10p |  Bp | contacts | 12p | 4poleon’ofl Sdp | LEALA aerials now to ready them for the big switch over, and
MONO | 23p 1sp | 13p | 20p 18p | SUBMINTOGOLE | Sberonraf . 6 i :
STEREO | 31p  18p | 15p | 24p 228 | Spchangeover. 599 | Seor oo 52‘; well you never know who might drop a spanner or
. SPSTon’off  54p | DpOT 6 Tag 85p two. .
DIN PLUGS | SOCKETS | InLins | Spatpised 85
2PN toudepeaker | 11P Tn B | DPoTG g 700 | Mam Loring Details will be plastered all over radio, TV and Radio
3 4.5 Audo 13p 8o i || S e g R NS Times between now and then so don’t worry about not
CO-AXIAL (TV) 14p 14p 14p "ﬂ"‘?‘LT Waxe your oW mullway Swich hearing what's going on. It’s most unlikely.
PHONO -, | |5p justable Stop aitng Assembly ccom
assorted colours S5 [P ok = bl i
Melalscreened 10p 3-way = Break Belore Make Waers 1 pole/12 way
BANANA 4mm Tip T2 = 2p/6 way 3p/4way 4p/3way 6p/2way h f
= 47p e | | ‘
Zmm i e = Spacer and Screen 5p short st
o ——— AOTARY (Adjustable Stop)
WANDER 3 mm Bp Bp 1 pole/2 to 12 way 2p/2 1o 6 way 3
DC Type 15p 20p pole/ 210 4way 4pole/2to 3way 41p . .
AC 2-pin American 15p 18p ROTARY Mains 250V AC 4 Amp  4%p @ GI has released an appliance timer — the AY-3-1251-
VOLTAGE » ALUM. |pANEL MPU-based it is, and can be used in such things as
Mains Prim 220-240V! j 1 1
REGULATORS | F S e .0 0w 100ma | BOXES* |METERS % cookers to replace nasty mechanical things like clocks.
TO3 ConType  p 95p | WITHLD® Two versions are available and facilities include key-
1A +ve 5V 12V BVA: BV- SA 6V- 5A; 9V- 4A 9V- 4A; 12V- 3JA FSD i i 1
15V 18v 145 | 12v. 34 15v- 25A 15v. 254 p |32l vaslicoiaes board entry, Q1_1'ect dlsplay dr}ve, four outputs et a!. e
MVRoor12 180 [12va; 4 51 3A 4501 34 6V T 24 6v1 24 g | 35mm @® A new digital logic family called FAST (Fairchild
1A — - - 5A; 15V- 5V - 4A; 20V- " 50 A -
i1 220 | J0v. o (;é\p/ psg.A‘, TONART 220p | $4x1%" 68 & 2o Advanced Schottky TTL) is to be released soon. Power
Plasuc (T092) 24VA: 6V-1 SAT6V-1 5A° 9v-1 3A Qv-1 A, | 2%x17" 80 | ooty iom ch lower than normal tvpes — about
+ve 0 1A 5V BY. | T2V4A 12V-1A: 15V- BA 16V- BA: 200, sA jiz0 A7 B e ; COETIEAIEN 1S ol yp
8V 12V 15V 30 | 20v. 6A (45p p&ip) g2t 8| osma 25% in fact. Typical delays are about 3 nS — hence the
BOVA: 6V-4A 6V-4A, 9V-2 5A 9V-2 5A; 12V ZA op 0-10mA g & = ’ H D)
+ve 1A 102201 | 12V 15v-1 5A 15v-1 BA, 20v-1 24 20v- | B2 88| Gioon name. 66 circuits will be released by the year's end. Price?
e A T L2 25V-1h Z6V:1 A5 30V:.8A 30V-BA 50 |, 663 1ag | 100MA Competitive apparently, whatever that means.
05n v by, | 100VAL 12V-48 12v-4a 15v:34 15V.3A 1o, 172 A @® Prom programming Over'n;ght is of%e}:ed by Meme‘g
—ve . 20V-2 bA 20V-2 A 30V-1 5A V-1 5A; i -2
R =V a5 | B s Saodt e R e oot a [ 2:5=3 s | B8y Ltd of Thame Pgrk Industrial Estate, ame, Oxon.
p&p) #s0p- | 12843”21055y ac 24hr turnaround is quoted and all types of PROM can be
oy 12\/5 (N'8 p8&p charge to be added above our normal SPEAKERS ogoov AC handled. i |
;\78102\‘/‘1?\/093) postal charge ) Puar o @® RCA have a new chip out which a smoke detector
p eacl . . o . o
[M309K 135 800 3w unto itself. It requires only an ionisation chamber and
LM320.12 185 |\ RoBSwioht % shaft VI horn alarm to begin detecting and alarming. The number
LM320-15 165 R e P 9 253 S8 " 2 L . 3
YRPETSl S 7O e i 200257 85 |avnauan is T-A 10451 and it will operate on either battery or line.
e | g o Gl B (O 5W o @ Britain has produced a new design of terminal to
aun Blacl l € mm diam D " " . . . .
LM317K 330 | K4 Biack Serrated Metal top with 1Sy ooota operate with the European OTS test sattelite. The idea is
IM326N 240 | neindcator 35mm dam 22n 624" 160 a joint venture between Marconi, the Post Office and the
LM7T23 45 K5 Black Fluted metal top & skirt 260 | HEAT Department of Industry.
EARPHONES calibrated 09 37mm diam . g .
Magnetic K6  As K5 but with ponter on skt~ 28p | SINKS= el ® Compe 78 will be held at Olympic this year to allow for
25mm  18p | K7 Black Knuried 1apered metal ‘°gs"' more exhibitors. The exhibition deals with small systems,
Stemny SICT | W R e e minis and micros, software and hardware and Uncle Tom
Crostal 330 | 5" Biack or Suverss i 10p Cobley and all.
K12 Alummsed plasu . . .
%mgsomc e G 16p @ Supervisor is a remote controlled helicopter for use on
DUCERS e o the modern battlefield. It has been developed by Marconi
£3.95% per pair and Westland. The machine stands about as high as a
—— - 1
i BE a3 | 157 76 | 259 160 | Z25 270 : m and contains cameras and other surveillance
74LS*| 5 60 | 158 96 |26 aso [::: 130 | YDU Ghip and el > its fi flich
cont 91 104 | 160 128 |266 52 190 | MODULE for TV equipment. It has just passed its first flight tests suc-
o C0| (oGl ) 1 e 190 | orver vour TV im0 5 ¥OU By cessfully and could be of great use to NATO when in
26 48 93 89 162 138 | 275 250 134 Using the new Thompson-CSF i § =
27 28 95 118 16.3 18 279 1:2 182 TV-CRT can!"oi’er chip service
28 ol |Gy U [ 139 | s res3sa 16 ine by 54 @ Two books from GI to full up the bookshelves usefully
2 Zliw s o0 226 | 12 i [ R, are the 600p Catalogue and the 300p Applications
3wz B Gos [0 tes 239 | mEnagsment on screen Line Handbook. Both will be of great use indeed to both
37 39 | 113 A 108 |34 = 240 erasing Compalible with any . )
38 39 | 114 2 i7s 110 |35 200 239 | comauuing system engineers and serious home dabblers. They cost £3.00
40 28 g istri
42 saili2s 70 | 81 ase o 204 215 or rag364c £11.75+ and £1.80 respectively from any GI distributors.
g | %[ a0 |57 tas ot AT @ Toshiba and Rank have completed an agreement to
s 120 | 126 s R a0 180 51301 ROM £8.204 produce TV sets and audio equipment in Plymouth and
51 132 95 | 192 { SFS80102 RAM £2.05+
34 gl BT 55 (193 130 383 228 | 447 150] 7415163 Ram E1.18 Cornwall. .

55 3138 85|10 192 |36 65 | 6oy img| SN75450 €120 @ Texas Instruments new 64K RAM is at last released.
3 SN75451 T0p* g s 7 8
53 "33 |ias 108 | 198 10 |37 88 | ooy 182 oyises) oe Automation in production means that by 1980 each unit
74 il [ 7 1708 41 978 el S 180 SN75454 £2.25% will require only 5 man MINUTES to produce from start

75 ag | 148 173 | 221 e & UHF Modulator ~ £2.50% L £ wi ; ‘
76 a0 | 19 % | 240 zzgg g;; 180 Complete Module £136.50% to finish, and that a mere 1000 staff will be able to service
X o R A EERTE- A (Ce) SOm Qe (o gl entire world demand!
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NON-SUBSCRIBERS
START HERE —

By R \ ' THE DEPARTMENT STORE;
" THE CORNER SHOP: | o "MAGAZINES ? THAT'S JUS
| “SORRY MATE, THE WAIT A MINDTE - THEYVE
DOG CHEWED YOUR/ . THEYVE ©
COPY. " OXH JUST MOVED TO THE NINTH |

4 i - FLOOR, OR WAS IT,.. 2"

-

ANOD B CORNER SHO
| “SORRY, SOLD OUT........
L HAVE YOU TRIED THE

SHOP UP THE

e mm e s e e m = -

s

r_ izt i i
I | AMAGAZINE STAND:
| “WE'VE RUN OUT,

I |BUT | CAN GIVE YOU

GIVE UP, GO HOME:
......AND TAKE OUT A
POSTAL SUBSCRIPTION
TOETI

It can be a nuisance can’t it, going from newsagent to
newsagent? ‘‘Sorry squire, don’t have it — next one should
be out soon.”

Although ETI is monthly, it's very rare to find it available
after the first week. If it is available, the newsagent’'s going
to be sure to cut his order for the next issue — but we’re glad
to say it doesn’t happen very often.

Do ydu;self, your newsagent and us a favour. Place a
regular order for ETI; your newsagent will almost certainly be
delighted. If not, you can take out a postal subscription so
there’s nothing for you to remember — we’ll do it for you.

For a subscription, send us £7.00 (£8.00 overseas) and tell
us which issue you want to start with. Please make your
payment (in sterling please for overseas readers) to ETI
Subscriptions and keep it separate from any other services
you want at the same time.

ETI Subscription Service
Electronics Today International
25-27 Oxford Street, London W1R 1RF

o=

TANTALUM CAPACITORS. _1uf 35v.w., .47uf 35v.w., luf 36v.w., 2.2uf 35v.w.,
3.3uf 16v.w., 4.7uf 35v.w., 6.8uf 25v.w., 6.8uf 35v.w., 10uf 25v.w., 20uf Ev.w., 22uf
16v.w , 33uf 25v.w , 47uf Bv.w_ All at 9p each

CLOCK P.C. BOARDS with Buzzer, Mercury Switch, Transistors, Only I.C. and Display
missing @ £1

.01uf 125v.w. + 10% CAPACITORS @ 10p each

JACKSON CB01 VARIABLE CAPACITORS 5pf or 10pf. Both 76p eah

ELECTRET MICROPHONE INSERT WITH FET PRE-AMP @ £1.85

400mW UNMARKED GOOD ZENERS 3.6v, 6.8v, 10v, 11v, 12v, 13y, 16v, 24v, 30v,
33v, 36volt. All a1 10 for 40p ‘

X BAND GUNN DIODES with data @ £1.65

X BAND TUNING VARACTOR DIODES 1 To 2pf or 3 To 4pf. Both £1 65 each.

10 AMP 5.C.R's 100 PIV @ 25p, 400 PIV @ 50p. 800 PIV @ 60p.

MULLARD PRE-AMP I.C. TAA 435 with data @ 40p.

3 PIN PLUG AND SOCKET like R.5. European typa with 2 Metres of Cable st 75p pair.
20 PHOTO TRANSISTORS, DARLINGTONS Assorted Untested @ E1.

T.V. S.AW. FILTERS Untested 3 for 36p

10 MULTI-TURN TRIM POTENTIOMETERS Assorted @ 60p.

100 MULLARD C280 CAPACITORS @ 57p. Assorted

MULLARD ELECTROLYTICS 2240uf 40v.w. @ 40p. 4500uf 25v.w. @ 40p, 5000uf
10v.w. @ 15p, 6400uf 25v.w. @ 25p.

TAA 661 F.M. I.C. By Cosem @ 50p. RCA CA 30890 @ E1

50 VARI-CAP DIODES LIKE BA 102 Untested @ 57p

50 2 WATT ZENERS Untested Assorted for 57p.

ELECTROLYTICS 2200uf 100v.w. @ 60p, 3300uf B4v.w. @ 50p
SUB-MINIATURE 4.7uf 10v.w. TANTALUMS @ 6 for 25p.

MOS PRE-AMPLIFIER 1.C. TAA 320 with data @ 35p.

McMURDO 8 PIN PLUGS @ 20p. 8 PIN SOCKETS @ 20p. COVERS @ 15p.

2 GHz NPN STRIPLINE TRANSISTORS @ E1 each.

20 WATT ZENER DIODES BZY 93 Types. 6.8v. 7.5v, 8.2v, 9.1v, 10v, 11y, 15v, 16v,
18v, 20v, 22y, 27v, 30v. Alla t 45p each.

DUAL GATE MOS FET LIKE 40673 @ 33p. 4 for £1.10.

TEN TURN POTENTIOMETERS 500 ohm, 1K, 2K, 5K, 100K All at £1.50 each.

ERIE RED CAP .01uf 100v.w. SUB-MINIATURE CAPACITORS @ 5p.

BD 187 4 AMP NPN PLASTIC POWER TRANSISTORS @ 25p, 5 for £1

BAW 62 HIGH SPEED DIODES 12 for 35p.

OCTAL BASE CATHODEON CRYSTAL OVEN 6 or 12 volt, with Two HC6U HOLDERS
and octal Base @ €£1.25.

TRANSFORMERS 240 Volt Input. Type 1. 24 volt Tapped at 14 volt 1 amp @ £1.30
(P&P 26p) Type 2. 22.0-22voh 500mA @ E1.60 (P&P 25p). Type 3. 50volt 10amp @
£5.50 (PEP 35p], Type 4, 20volt 2 Amp Twice. 10volt 1 Amp Twice @ E4.50 (PAP 95p)
Type 6. 45volt 2 amp, 45vol 500mA @ £3.50 (P&P 86p).

RADAR WIDE BAND AMPLIFIER I.C's 10 To 150MHz Untested with data 5 for 57p.
LIGHT EMITTING DIODES 2 Dia Red or Gresn 15p each.

CMOS |.Cs CD 4001 @ 15p, CD 4011 @ 15p. CD 4020 @ 60p, CD 4029 @ 60p, CD
4043@55“ @ 15p @ 15p @ 60p @ E0p

FT 241A CRYSTALS 2B5 KHz at 20p each.
MYLAR MINIATURE CAPACITORS 50v.w., .0O1uf or . 1uf. Both 20p doz.
MINIATURE ROTARY SWITCHES 2 Pole 4 way @ 20p, 1 Pole 10 way 2 Bank @ 40p.

Please add 20p for post and packing unless otherwise stated, on U.K. orders under £2
Overseas orders at cost

J. BIRKETT

Radio Component Suppliers, 13 The Strait, Lincoln.

GREAT AUTUMN SALE

High Ripple Current Electrolytics . . .
YOU CAN'T MISS THESE

Sprague Powerlytic (Screwed Conns) 33,000p F 40vdc £2.00 inc.
Sprague Powerlytic (Screwed Conns) 3,000u F 100vdc £1.20 inc.
Plessey Relialytic (Screwed Conns) 15,000u F 63vdc £1.80inc.
Filmcap (Screwed Conns) 15,0001 F 40vdc £1.50 inc.

Tag v lectrolytics*
4,700/40v 60p 100/ 150v 40p. 33/450v & 15/450v 40p

HIGH VOLTAGE POLYESTERS"®

0.1pF/1000vdc 5 for £1.00
0.047p F/1000vdc 5 for 60p
0.13 F/600vdc ooy, NN S .. 5forS50p
0.047/25v disc Ceramics SRR S g il £2.00 for 100
1p F/400vdc Polyester Blocks Radial Leads ... .. ... 10for 60p
Resistors:" !

O KE/2AwattiDy AT Gra .2 = s ... .....200for £1.00
390R 2% watt BT O =l e Ty 100 for £1.00
Tantalum Beads® 14 F/3 SVl I IR NN 10 for 75p
TRE/ZBOV B e 10 for £1.00
Semiconductors®

10a/50v Bridges S L0 o o 6 Rty res A O e £1.50
18a/50v Diodes Type TN1191 oarc e 5 for £1.00
Opto Isolators Type OPT601 6 pin D.ILL, .. ......... 2 for £1.50
Maeters*

Sangamo Weston 60mm sq. 60-0-60mA_ ... ... . ... .. £3.00
Taylor V2 5 x 3~ 500p A calibrated in Degrees Tilt ... ..., £3.50

The following Items are not in the Sale
Mk. 2, Metal Locator Kit ., . ... ....
Apollo Logic Tester .. ... ..... ..
S.R.B. Miniature Soldering Iron 16/ 18w

£19.60 inc. VAT and P&P
. £11.75 inc. VAT and P&P
. £3.75inc. V.AT. P&P

‘Please include 35p P&P on orders for goods where P&P is not
included. All prices include V.A T,

R.F. EQUIPMENT SPARES
LTD.

3 Lacy Close, Wimborne, Dorset BH21 1PY

Please note that our stores at Poole Road Works are open to personal
shoppers on Friday afternoons and all day Saturday.
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These structures made of chrome-nickel and copper
represent an integrated passive circuit with capacitors,
coils and resistors, the carrier being a plastic foil. The
rectangular, spiral and meandrous shapes largely deter-
mine the capacitances, inductances and resistances.
Using the name “Sicufol” (Siemens copper foil) Siemens
is now offering modules for television sets as the first
wares in this new technology.

Resistances up to 300R can be fabricated directly,
capacitance to 150pf/cm-” and inductances up to 10uH. By
meandering the track back and forth, an increase of up to

- news digest

eat your heart out colgate

One might question the wisdom of a picture like this,
bristling as it is with cunning. At least it’s an excuse to
brush up on DIL switches. These are made by ERG
Components and can switch at up to 10 VA, Fitting a
normal DIL format they are numbered in a standard BCD
format, and can be very useful in any digital circuitry.
Home constructors never seem to make much use of
these components for reasons best known to themselves.
ERG Components, Luton Road, Dunstable, Bedfordshire.

000ps

3800 per given area is possible.

The carrier foil is a kind of Teflon so you shouldn’t be

Please note that the prices shown on the Gould
Advance Ad on Page 14 of the October issue were

stuck for ideas. . . . - incorrect. The correct prices are shown on page 14
of this issue. We apologise to Gould Advance and
our readers for any inconvenience caused.

TTLs by TEXAS 74283 190p | 741524 13p T4545 180p | LM3900  70p i y - — -
0 5 TRANSISTORS pry51;32 TIP41C  78pl e It
74284 4D0p. | 741524+ 80p L4553 a50p| LM3311  130n| ac12778 z0p| BEves © a3n|Tibace  Jon|2\4128/6 22p{DIODES faa Goov" 72p
7400 13p | 72105 65p a0p 2 4 /8 20p 33p 2N4289 20p{'BY127 12p[4A 100V 95p
7401 14p | 74107 3ag| 14285 400p 17415242 4560 500 | IM4136  120m| Ap14g  F0p|BFY90  sop|TIPA2C  82pl3naso1/3 27p)0na7 opfaa 400V 100p
2402 1ap | 7at0 ssp| 29290 150p |7415243 50p | 4583 90p | "MC1310P 150m| AD161,2 4Bp|BLYB3  700p|TIP2955 78p| N4ass aop] ‘081 15pl6A 50V 900
7403 14p | 78110 ssp| 24293 150p | 7415244 12p |aos | MC14%8  2%plBC107/8 11p| BRY39  45p|TIP30SS  70n{-oN4B71  GoOp|"0ASS 15n|8a 100V 1008
7408 179 | 14113 70m| 14284 200p | 7415245 18p (40014 30p| MC1495 400l gCio9  11p| BSX19/20 20p[TIS43  3ap|oNs087  27p|'0A%0 onl 6a 400V 120p
7405 18p | 74116 2008 T S ey oot A *a00| Mcaga0 1oon[BCI47/8  eplBLIOS © 190m[TISO3  30ploNs0sY  27p|'0A9T 9] 104_400v200p
- ] 5 - ¥ 71108 12p : s
7406 32p | 74118 130p| 74366 150y |74k$250 84p | 14411 €10| ‘mMCa360 120p|cias . J9p[BUICE  250p ZNo2 g 27RE 00N 2p] 254 400vaoon
; '8C157/8 10p|'BU205 220p)ZTX300 13 - o
7407 3%m | 1a115 2100 74367 150p [7415298 asp | 14412y €10 “MFC40008 120p [.5e)2g 1'1’: arans 2422 7Tx500  1om] anota? g;: e 1o [TRiACs
7409 1:: 74193 Zz 74368 150p | 7415373 80p | 14433 E11) MK50398 750m[-aC1g9c  12p|'BLADE  145p|'ZTX502  18p|2NS194 bt B hlpLastic
7410 15p | 74122 agp| 4330 200w’ 7415374 R T NES31 100plRCi72 12p| M4BT 175p|ZTX504  30pEoNG245  4op|'INS16 Tp|3A 400V 60p
7411 2ap | 74123 sBp| 24393 oon |'AVT 015 "s00p| NEBAO  200m|BCi77/8 17p|MI4a1  200p| 2N457A 250m|ans296 SSpf iNaias  an|3A SO0V 65p
7412 20p | 72125 sop a0 2250 | :?& “AY1.1313 s@ e 22%m|BC179  18p|MJ2501 226p| 2NE96  3SpEINGA01  SOp| 1N4001/2 5p|PA 400V 70m
7413 30p [ i4126 60p | 74LS SERIES |2102-1 100p | 'AY1-5050 211p| NESSE 72 "BC182/3  10p| MJ2355 100p| 2N697 25p F2N5457/8 40p| 1N4003/4  6p 3238% _l;:p
7414 60p | 741268 75p| 74LS00 18p | 21022 22p | 'AY5-1315 600p| N BC184 11p] MI300T  225p | 2N697 4Sp [2N5459  40p| 1N4005 6p P
7416 27p | 74132 7Sp|74L502 18p | 2107 50p | 'Av5 1317 e3en| NiooiE  4258|BCIB7  30pfMIEIA0  6Bp|2N706A 200 |2N5460 40p| 1N40DS/7 7p|BA 500V  95p
7417 27p f4a135  75p| 74lS04 22p |2111 - 0p JiAY =T az0p| NEoB2B  42591'8C212/3 11p| MUE2955 100p| 2N70BA  20m|2N5485  44p| 1NS401/3 14| 2A 400V BSp
7420 17p | 74141 70p|74LS08 22p [2112:2 1300 | CA3016 “aon| NESBS  130[ac31a " 12p|MIE30SS 70n|2N978  45m|3NG027 48R 1NS404.7 185|124 500V 105p
7421 40p | 74742 200p|74LST0 249 |2114 5&? 'CA3046  70p| Neoeo  15%R[Bcas1  36p[MiF102  45p(2N930  18p|2N6247 19WW1‘GA400V 110p
7422 22p | 14145 oop| 741513 asp |6810 84p | CA3048  225p| Nioo;  anch|BC477/8 30p [MPF103/4 40p | 2N1131/2 208 | 2N6254 130p] 2ol RS 164 500V 130p
7423 34p | 74147 190p | 741514 72p fs _— 4029 100p | CA3080E  72p PI'BC516/7 S0p FMPF105/6 40p| 2N1613  25p| 2N6290  65p. e L
RC4151 = 400p |-gCs47B  16p|MPSAOS 30p|2N1711 28 400mW  9p [THYRISTONS
7425 30p | 74143 180p | 741520 22p [INTERFACE |ag30 55p | TA30B9E 225p| -sn78003N 1790 |, op| 0p p[2N6292  65p| 1om| A S0
7426 40p | 74150 100p | 741522 28p|ICa 4031 200p | ‘CA3030AQ 375p | -SN7601N 140p [oieoe 18P [MPSA12  SOp[2N2102  6OP|3N128 120D ] 14 400V 650
7427 34p | 7a16ta 70p | 741527 38p | MC1488 4033 180p | CA3130E  76p| SN76013ND  © |ocoo/B  18pPMPSASG  32p| 2N2160 120p)aN140  100w[SPECIAL 1A 600V 70p
7428 36p | 74153 70p|74LS30 22p | MC1489  90p (4034 200p | CA3140E  70p 120p BC559C  18p 'MPSLI0G  63p| 2N2219A 20p| 3N201  110p| OFFERS 3A 400V 90p
7430 17p | j4154 100p | 741532 28p| 75107 160p l4035 110p | CAJI60E  90p| -SN76023N 140p | bovas,, AoP[MPSUSE  78p) 2N2222A 20p|3N204 100m| 100+ 741€16] 8a 500v 200m
5 90p|741547 80p|811595 120p (4040 100p | FX209  780p| -sN76023ND BCY71/2 22p|0C28  130p| 2N2369A 16p| 40290 o0t SSE £20] 124 400V 160p
740555 30p|811596 140p | 404, 80n| L7106 ac0n J20n|BD121/2 S0pfoC35  130p[2N2484  30pfa0350 “aop 16A 100V 180p
741573 50p| 811597  120p (404>  80p | ICLBO38  340p| -SN76033N 1750 | Boyee  290R[R2008B  200p | 2N2646  SOp|40361/2 4Gp[Too— 164 400V 180p
741574 40p|81L598 1 4043 90p| LM307An  30p] - BF200  32p ['R20108 200p | 2N2904/5 25p1 40364  120m A 164 500V 2204
74575 50p|8728  260m 4042  Sop| M3 120p| tnaaniges P |BF244B  3SpITIP29A  40p|2N2906A 24p|api0s  7op). 2N30S5 E36] 184 5 110p
74(SB3 110p | 9602 190p (4046 130p | (M3'8  200p ‘2250 ‘BF2568  70p[TIP29C  56p| 30p| 40409  65p| BRIDGE C106D  4sp
741585 100p 4047 100p 70p %00 BF257/8 32p[TIP30A  48p 99140410  65a| RECTIFIERS |'MCR101 asp
741586  40p | ROM/UART  [40a8  S5p 750 1005410250 W isengllEi0C =260 2040411 300m[ “1A 50V 21p} 2N3525 120p
741590 60p| 745188 225p|204e  32p osp soglioin-onS0nETIEAtA L 58n S5pl40594  @7pf 14 100V 22p|-ON5060  34p
741593  90p| AY3-1015 550p [4050  48p 1750 1750 'BFR40 30p|TIP3IC  62p 48placsos  105g| "14 200v 30p|-oNs064 40p
7415107 45p|AY5.1013 400p [ 4051 80p 75p 6005 [ aen g 30p | TIP324  68p 140p | 20603  58p| "2A 50V 3
7415112 100p | AYS.2376 €10 |4052 65p N 150p 1309 7 30p| TIP32C  B2p| 240p | <0673 75| "2A 100V 3Sp|[PLEASE  SEND
7418123 75g| RO3-2513 4053  80p | iM3B9N  140p 1309 30p|TIP33A  90p [ L% 40821 o0p| 2A 400V 45p|SAE FOR FULL
7415124 180p | SN745262 €14 {4055 128p | LM709 36p asp ;: ::45: . g 40871 2 90m| "3A 200V 80n|LIST
7415125 80P | e | 4056 135p | LM710 S0p 400p = [ TOW PROFILE BT
ASE lomons [ ) oH | 0ie SRER lld Bl Twmemser o
1702A  600p|4060 1150 L% 500p 2 912 120 Z0pn 28p 28 pin A2p
745138 60p| 2705 gogp|4063  120p | LM741 20p 75 30p o (ZaaL i f
283773 300p 13p 22gn 30p A0pn Blp
7415139 60p 4066  55p| LM747 700 | xr2240  400p 30p 270p)"
7415148 1a0p| 2716 £25) 4068 22 M748  35p |7nat4 500 209 340p|'2n3E 2 2% | WIRE WRAP SOCKETS __
7415151 100p = 2 = Zip BSm| 2N3820 50p| gpon 30p 160 BSp A0pin  120p
CPUs 4069 20p 2N3823 7 i
7415153 S0Pl 6502 1200p|4070  30m ‘FloeléTr:GE"T%ngLoATons COMLEX SOUND ZN'Bgﬁg 92"—-‘1—5‘-2——-’-—-_—&41:“ Sop__iypin. 809 2Sipinl
;ZESL’M 1200|6800 €9|4071  22p| " Flaste TO- _mE CENECATOR IN3903 /4 18p | DISPLAY FND500/507 120p
S157 80p| gogoa  ss0p (4072 22p| L0 TiEC 7905 1 SNTEATIN £2.50. |'2N3905/6 20p | 3015F 200p TIL311 600p
741158 120p 20731 22 90p 00p 7IEE T 50. Op
s B 013 2l v 701z s 7912 Toom IN2036 65| DL704/707 1a0p T312/3  110p
Bdp 74(S161 100p| OTHERS s07a  1070| 15V 7815 90p 7915 100p TV CRT CONTROLLER IN4058/9 12p | DLTAT 250 L2003 130p
sop 745162 1a0p| 6820 soop | 2070 O7R| 18y 7818 90p 7918 100p FOR VDU SYSTEM '2N4060  12p 120 L330 4
100p 745163 90p| 6850 600 |40m)  @on| 24V 7824 90p 7924 100p | SFF 96364 €1450 |'2N4061/2 18p| VAT RATES. All .tems at B% excepl marked -
110p 7413164 120p| 8205 320p[305% 4070 100mA 10-92 '2N4123/4 220 | which are a1 121%
B212 22 5V 78L05 35p  79L05 80p m—
TALSTES 12 Sp
2900 (78175 110p( 8216 228p[39%°  E19f 12v 7ali2 3 7912 mop |LEDS 0125 | Please add 25p P&P & VAT at appropriate rates.
“ el ERlih el Rt M, 15| Calles  Monday Friday § 30.5 30
ash 7405187 220p(8251 600w [3303  Z2PIWISHK" " 138p Lm320T 12 160p | 1I2l) OF 2% | Welcome  Saturday 10.30-4.30
33p 7415190 100{ 8255 650p 4510 gop |M317T  200s (M310T13 100w | 11216 Ko, 230 - —— =
SiEiem = 2h 800 B0 S TECHNOMATIC LTD
;g: dgisiea ;m 4000 SERIES |4514 250p "M7:$° 37p _78MGT2C 135p | )220 Red 16p 17 =
4000 15pf4s516  110p[ OPTOELECTRONICS | 1112226 18p
80p 7418195 140p| 4001 17p] 4518  80p| 2N5777 45p OCP71130p |TIL22BRed 22p Bumloy Road, London NW10T lex: 922800
208 7415196 120p] 4002 17pla520 100p| ORP12 90p ORPBO 80p |MvsastTsizop | J€l: 01-452 1500 S ki
65p 7415221 100pf 4006 95p) 4528 100p | ORPB1  90p TIL78 70p |Clps 3p | Only 2 mins from Dollis Hill Tube Ample street parking
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Electronic

On October 13th a brand new magazine is launched
in the electronics field. It is written and produced
by ETI staff and aimed at the newcomer to elec-
tronics — not necessarily young people.

We did think of doing an ad which would tell you
about the contents in minute detail but instead we
have decided to appeal to your curiosity. We don’t
ask you to buy it; it may be of no interest to you but
we hope that some ETI readers at least will pick up
a copy and thumb through it. Please put it back
neatly if you don’t want to buy: the next person may
be more interested.

Hobby

No. 1 will carry a cover date of November and
will be available at newsagents on October 13th.
40p.

L4 Sp
741 DILB 22p
741 DiLY4

TATC DILY4

748C DILB

Ca3011

CAZ014

CA3018

CA3020

CA3028

CA3080 70p
CA3081 125p
CA3089  1Bop
CA3090  400p
CA3123  150p
CA3130 90p

CA3140E  70p
LM300H  130p
LM301AN  28p

70p
LM308N 85p
LM318N  125p
S0p

75p
LM38IN  108p

LM382N
LM1303
LM3900
LM3909
MC1310P
MC1312P
MC1314P
MC1315P
MC1330
MC1458N
MC1496N
NE5S55
NES56
NE560
NE5618
NES62B
NES65A
NES66V
NES67V
SN76003N
SN76013N
SN76023N
SN76033N
TAAB21A
TBA120S
TBA540
TBAG41
TBABOO
TBA920
TCA2708Q
TDA1002
TDA1022
TDA2020
ZN414

105p
110p

P EPEFHE R

83880500 8050388

15p
15p
15p
65p
35p
35p
L}

BHESEERRENTE

| TMOS from ACA, Natanal stc.
4000 1Sp° 4040

4042
4043
4046
4049
4050
4051
4052
4066
4068
4069
4070
4071
4072
4073
4075
4078
4081
4510
4511

E R E R EE

QUALITY COMPONENTS

inear Circuits by RCA. National etc.

BY RETURN

TTL from National, Toxas, 1702A 420p 950p
ITT ete. 2102 (450nS) 80p 310p
7400 12p 7495 82| 2107 350p 425g
7401  12p 7496 S0p | 2708 750p MOBES 550p
7402 12p 7497 1a0p | AY5-1013 3no0p BOBOA 595p
7403 74100 -
o }2 74104 % Transistors BCA78  18p TIP33C 116p N2906A  22p
7405  13p 74105 aop | ~Ci25 Bp BC479 18p TIP34 98p 2N2907  22p
7406 24p 74107 28p | AC126 18p BC547 1p TIP34A  95p 2N2907A 28p
7407 24p 74109 30p | AC127 17p gC548 10p TIP34B  128p 2N2926G 10p
7408 14p 74110 38p | 2C128 18p BC549 1p ZTX107  14p 2N2926R @p
7409 14p 74111 4sp | AC176 18p BC550 14p ZTX108  14p 2N3011 22p
7410 12p 74116 @ | ACIE6 24p pCs58 12p ZTX109  14p 2N3053 18p
7411 19p 74118 @2zp | A016]  38p pC559 13p ZTX300  16p 2N3054  SOp
7412 17p 74119 140p | 20152 38p pCY70 14p ZTX301 16p 2N3055  S0p
7413 28p 74121 28p | AF124  27p Bey7s 14p ZTX302  23p 2N3121  28p
7414 88p 74123 a4op | AE125  27p BCv72  14p ZIX303  23p 2N3133  28p
7416 24p 74125 3sp | AF126 27 Bpi1s  s2p ZTX304  26p 2N3440  B8op
7417 28p 74126 3sp | AF127 27 BD131  3p ZTX310  13p 2N3441 120p
7420 12p 74132 sop | AF139  36p @p13> 35, ZIX311  1ap 2N3442 13sp
7421 22p 74141 56p | AF239 40P D133 a4y ZTX314  22p ON302 ap
7422 18p 74142 200p | BC107 Bp BD135 38y ZTX341  21p 2N3703 gp
7423 22p 74145 sgp | BCI07B 100 gpi3p 35, ZIX500  16p
7425  22p 74147 110p | 2C)08 80 BD137  38p ZIX501  16p 2N3704  Bp
7426  2ap 74148 oop | SC!OBB  Bp 133 38p ZTX502  20p 2N3705  op
7427 24p 74150 70p | BC198C  10p gp1ag 35y ZTX503  20p 2N3I06  9p
7428 28p 74151 sop | BG109 8 BD140  38p ZIX504  25p ON3707  9p
7430  12p 74153 sqp | BC109C  10p groa4p 3@y ZTX530  30p 2N3T0B 8p
7432 23p 74154 esp | BC147 7P BFX29  28p ZIXS550  24p 2N3709  Bp
7433 32p 74155 Bzp | BC148 7P pFxB4 23p 2N6I6  32p 2NI7TI0  Bp
7437  22p 74156 52p |, BC149 % BFx87  20p N697  12p ONI711  8p
7438 22p 74157 s3p |' BC157 S BFx83  20p 2N698  28p 2N3715  10p
7440  13p 74160 60p | BC198 9p  BFY50 15p 2N699 SOp 2N3819  22p
7441 s2p 74161 esp | BC159 % Brys51 15p 2N706  13p 2N3823  65p
7442 43p 74162 66p | BCI67 8 BFY52  1Bp 2N706A  13p 2N3824  75p
7443 75p 74163 68 | BC168 8 BUIOS 170p 2N708  20p 2N3866  Bsp
7444 75p. 74164 70p | BCI69 % BU205 1a0p 2N914  22p 2N3%03 &g
7445  70p 74165 70p | BC169C 9 BU208  160p 2N918  30p 2N3IY4  Ep
7446  55p 74166 gop | BC170 % MJ2955 98p 2N919  50p 2N3%05  8p
7447  s5p 74167 180p | BC171 % MPF102  36p 2N920  B4p 2N3906  8p
7448 sBp 74170 128p | BC172 7p MPSAO6 30p 2N929  25¢ 2N4037  30p
14p 74172 4pop | BC173 9 MPSAS6 30p 2N930  20p 2N4058  12p
14p 74173 osp | BCI77 14p TIP29 40p 2N1131  23p 2N4059  10p
13p 74174 ssp | BC178 14p TIP29A 44p 2N1132  23p 2N4060 12p
14p 74175 esp| 2179 14p TIP20B  40p 2N1302  3Bp 2N4OET  12p
14p 74176 s@p | BC182 10p TIP29C  8Op 2N1303  S4p 2N5179  SOp
28p 74177 s8p a0p 2N1304  54p 2N5457  32p
24p 74178  Bop 4g8p 2N1613  22p IN5458  30p
250 74181 145p 5Sp ON1671 130p IN5459  32p
25p 74182 eop 70p 2N2160 100p 2N5777  5Op
32p 74185 110p 50p ON2243  28p .o
28p 74190 72p 50p 2N2297  4sp O 5
60p 74191 72p 80p 2N2368  15p Che Op
70p 74192 6ap 8sp 2N2369 18p OA0L Sp
24p 74193 edp Ssp 2N2484  22p 9N2%0 Sp
450 74134  goy 80p 2N2846 70p |NO12 4
32 74195  55p 75p 2N2004  22p (MO8 Sp
abp 74196 58 BOp 2N2094A 23p (NA0OT  dp
35p 74197 Shp 75p 2N2905 22p 1N4006 4ap
3Mp 74198 110p 10p 80p 2N2905A 22p 1NA00E Sp
80p 74199 1igp | BC477 19 TiP338 2N2906  22p 3p

Carbon Film Resistors
High stability, low noise, 0.25W 5% E12 series fram 4 7 ohms to
10 Megohms. Any selection

each 100+ 1000+ 5000+

1p 0.9p 0.8p 0.75p
Special development pack of 10 of each value 4 7 ohms to 1
Megohm. a total ol 650 resistars £5.70
Potentiometers

Carbon track Log and Linear values
5K-2M2 single gang. .. .. .. 268p
5K-2M2 single gang switched o e .. 60p
5K-2M2 dual gang sierso .. ... . . 75p
Preset Potentiometars

ImiEture 1y avallable in horirontal or vertical mounting.

YW itating 100 phms 1a 2M - . .l 6p each
Special developmient of & of 2ach value from 100 ohms 10 2M, a
toral ol ¥ presats (please state vertical or horizontal) . £3.95
Ceramic Capacitors
Minialure plate type 50V PC mounting. Available from 22pF 1o
1000pF in E12 series and 1500pF to 0.047uF in E6 series

2p esch
Paolyester Capacitors
Mullard C280 series 2500 PL mounting.
001,.0.015, 0022, (1 133 0,047, 0.068, 0.1, 5p; 0.15, 0.22

7p; 0.33,0 47, 10p; 0.53 14p; 1.0, 17p; 2.2uF, 28p sach.
Special developmenl gack of & of sach value £6.20

9p
2 .13p
22 @ 16V 16p
Onwnlopms
Oop
LEDs
Red Green Yellow
0125 9p 15p 18p
02m 9% 13p 18p
Displays DL707 90p DL704 90p
DIL Sockets
8 pin 11p 14 pin 12p 16pn13p  24pin30p

Quanuty discount on any mix. TTL, CMOS and Linear Gircuits 25 4
10%. 100+ 15% Al orders despatched by relurn. Prices VAT

inciusive Piease add 30p for carriage All components guaranteed
brand new and full specilication from leading manufacturers Cal-
lars maat welcome at our premises 8.30am lo Bpm Monday 1o

turday. All grices valid o

#Apnl 30, 1979 Send 12p stamp tor
our ngw lussrated catalog,

1824
TBLDG
18L12
TBL1E 2
50p 7905 3 Op LM323K

'C. N. STEVENSON (E2) 236 High Street, Bromley, Kent BR1 1PQ. Tel: 01-464

Access now available
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e Fod Forrite
TEST EQUIPMENT it
CENTRE gemis.

Only regular stocks listed — other makes and models available
Telephone your order with Access and Barclaycards

LONDON’'S TEST GEAR CENTRE
OPEN 6 DAYS A WEEK 9 am-6 pm
SCOPES — IN STOCK

3" 5MHz single beam T 9250
4810, 5MHz single beam (4 ) g 107.00 LOW COST
MS15. 15MHz Batl/ mains, portable Eat 286.00 MNew SmHz mains
MS$215. Dual irace version of above 360.00 porbie scope
Super 6/486 Scope x BMHz single beam . . AL 148.00 now in stock
Super 10/4D10A. Scope x 10MHz Dual trace , .. 229.00
4D25. Scope x 25MHz Dual trace R 338.00 £82.60
PROBES x t x 10 14.50.x 109.95 x 1 7.85. For 456/4D10A /2025
o
LED AND LCD DIGITAL ~ ——\
MULTIMETERS i
DM 235 Sinclair portable 3% digit LED 52.80 | j
PDM3E Sinclair Pockst 3% digin LED hmi 20.95 b
{30Ky Probes18.25. Mains adaptors 3.76. DMZ35 carrycase 8.85) /
LM3A 3 Digir Miniature with large LED displays 96.00 /
LM3.5A 37 Dign > Hechorge Batis and chargar 17 ranges 106.00
LMA0A 4 Dige & . 210.00 -
LM 300 3-dign Miniature battery oparated 17 ranges 87.00 ——
LM3B0 3i4dhgh £ with LCD displays Tu &/ mV resolution  98.00 LM3.54

MULTI-METERS — GENERAL PURPOSE & ELECTRONIC

Mult-Range Instruments featuring AC/DC volts. DC currenl Resistance Ranges all with mirror sczles
except T1/1T1-2/T12/TM3A (TM3 AC volts only) sorme with AC current etc

TM11 incredible 120 Range Electronic Mull-meter 5 . “136.00

TM3B AC Micro volimeter 3MHz >4 Megohm . 130.00

TMEB Broadbandvoltmeter 300KHz-400MHz . 196.00

360TR 100k/volt 23 Range (plus transistor checker) Large scale 35.50
PROE 20k /volt 26 Range Large scale 5" 32.00
7081 50k /voll 36 Range Multi-meter e AT 23.50
TmK500 30k / volt 22 Range Multi-meter (plus Conlinuity Buzzer) 21.00
680A 20k/voll 52 Range Pockel Multi-meter 34.50
7200 20k /volt 22 Range Double Multi-meter 17.95
MicroB80 20k /volt 26 Range Pocket Multi-meter 17.90
1T1-2 20k /volt 16 Range Popular Multi-meter 11.95
LT22 20k /velt 19 Range Pockel Mulu-meter with carry case 14.50
T12 5k /valt 13 Range Pocket Multi-meter B8.95
LT101 1k/voh 12 Range Pocket Multi-meter 7.0
EM2000 FET IC YOM 20 Ranges 10 Meg Input 5§5.00"
K200 FET VOM 38 Ranges .. S 0 aFral oo L L S 77.00

GT101, 20K/ Voll 23 Ranges/ Transistor Checker/ Continuity Checker ... . 17.98

AVO 8Bs and a large range of replacement tesls leads in stock

GENERAL EQUIPMENT GENERATORS
TE? Signal Tracer . eaeiien... B.9S 16152 Series RC Oscillators
SWR50 SWR/ Power Mete 19.50 Sine/Square output 3Hz-300KHz
LP30 30MHz Low Pass Filter 4.95 TG152D .. . s 75.00
CX3A 150watt 3-way AE Switch 7.50 TG152 Dm (with meter) 95.00
DC25kV 100 Meg HV Probe 11.95 TG200 Serias RC Oscillators
8 Valua CAP Subs Bax .. .. ... ... 2.95 Sine/Square output 1Hz-1MHz
DRS10 36 Valus Resis Box ... 3.80 T6200D .... .. ... 100.00
FX2000 X1al Marker ... ... .. .. 1198 TG200 Dm (with meter) 121.00
TR1000 Transistor checker in/out circuit 11.95 TG200 Dmp (Mster & Fine cantrol)  126.00
MODES Signal Injector e 7.50 TG66A Digital Sine Wave Decade control
TT169 In Circuit TR Checker 49.95 0.2Hz-1 22MHz 267.00
LB1 Transistor/ Diode Checker 21.50 TE22D (audio) 4 bands Sine 20-200KHz
3101 Clamp Mater 0/1 K ohm 0/150/300/ Square 20-150KHz 65.00
600 AC Volts 0/300 Amp 32.95 TE20D {RF) 6 bands 120KHz-500MHz
€3042 SWR & FS Meter 9.95 57
M5 319 25100 Watt Audio Wan Meter . 17.50
‘SPOV Megohmetar 500 Megohms .. 48.00

*1000V Megonmeter 1000 Megorms  55.00 - | 0GIC PROBES AND MONITORS

"2V: Amp Varinbie Transformer . 19.8§

*5 Amp Variable Transformer . 13.00 120001 conomvIRpDER OMH: 11,95
*10 Amp Vanable Transtormer 46.00 5 Pt 31.00
Decade Resis. Boxes: ROTE ol 1 3348
: LP2 1 5MH: 19.44
1-11. 110 ohm in steps of 1 ohm 300 i tP21°
10-111. 110 ohm in steps of 10 chms ~ 33.00 i ICtesLclp 2.20
11111, 110 ohm in steps of 1 ohm . 42.50 .
Cap. Decade Box:
b — 111, 110p! in sieps of 10p! 33.00 ) PIEZO HORN
= = } TWEETERS
MICROPHONES, SPEAKERS AU (0 MO0K st ke Sea Y s e ey
AND COMPONENTS i reqd Only  4.95eacn (F 2 202

LARGE RANGE IN STOCK

FM7 7 Digil GOMHz Hach, Ball

Freg, couster 156.00

SCS5 512MHz Proscaler for abave
a

P ., 81.00
MAX100 10D MHz B digil bat
operaled counter .. 8375

TM11 TMK500
CALL IN AND SEE FOR YOURSELF

CORRECT AT SEPT. 8th. EROE

AUDio EiECTRONICS

301 EDGWARE RD., LONDON W2 1BN
01-724-3564. OPEN 9-6, MON—SAT.

CATALOGUE

: STAMPED
SEI‘II(|]2' FITRY *l

ADDRESSED T'.N\IfFLOPE
N e = G
FOR YOUR COPY NOW

430 AT 248 TOTTENHAM COURT ROAD, W.1

If YOU have a genuine interest in electronics and project
building and an above-average ability to express yourself in
writing, you could be the person we’re looking for. We are
being serious.

We are looking for someone to join the editorial team and
reckon that an enthusiastic reader is likely to be the type to
join us. Not an uneritical reader — we want to continue to
improve. The work will entail dealing with articles and
news — licking them into shape — and making them better
than anyone else’'s articles and news. The applicant will
work on both ETI and our new sister publication Hobby
Electronics. Readers employed in journalism at the mo-
ment will be considered but we are not primarily looking
for someone with magazine experience.

We are flexible about age and experience but imagine
that the person who gets the job will be between 21 and 28.

Salary will depend upon age and experience but will bein
the range £3,700 to £4,100, possibly more for someone with
exceptional qualifications.

Experience has told us that people who read ads like this
think a) that it doesn't apply to them b) that their own
knowledge is far too limited or c¢) that ads of this type are
only put in because we have to fill half a page. None of these
is true,

Apply in writing to:

Halvor Moorshead,

Editor,

Electronics Today International,
25-27 Oxford Street,

London WIR IRF.

Applications should reach us as soon as possible with C.V.
Prospective applicants may telephone the Editor for further details
but this must be followed by written application.
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Gould Advance Instruments=
Professional quality at a
realistic price.

0S245A
Oscilloscope

Only £220........,

Alphalll Digital

0S245A Oscilloscope

Fault-finding, circuit testing or
servicing — an oscilloscope is in-
dispensable. It saves time, prevents
costly mistakes, and enables you to
tackle bigger, better projects

Now, Gould Advance offer you
this professional-quality, dual-
trace instrument, at a price which
brings it within reach of the
amateur enthusiast.

Justlook at these great Gould
Advance features — then compare
the 0S245A for value !
*DC-10MHz bandwidth
*Dual trace
*Clear controls, simple

operation
*Fully guaranteed for 2 years
*5mV/div. sensitivity
*Time-baserspeeds to

100 ns/div.
%4” CRT with 8 < 10div.
Gould Instruments Division,
Roebuck Road, Hainault, Essex 1G6 3UE.

Telephone: 01-500 1000 Telex: 263785,
Registered Number 263834 England.

14

Multimeter

Alpha IlI Digital Multimeter

With a choice of 25 ranges and
basic accuracy of —0.2%, the
Alpha Il is a professional’s
multimeter, yet it is versatile
enough to cover every amateur
application

And although itis offered at such
a modest price, it shares the
advanced design features of the
more expensive Gould Advance
instruments — in particular, the
purpose-built chip, incorporating
all analogue and digital circuitry.
%2,000 scale length (100mV

resolution)
*Tough, attractive moulded

case

*Brightred LED display
*25ranges
*Fully guaranteed for 2 years

=2 GOULD

Range

= aguia o

e

only £99 (excluding VAT)

|
|
|

I
|
I
I
|
|
I

TO Bob Whesler, Gouglnstr"ume'nts'Division,
Roebuck Road, HAINAULT, Essex IG6 3UE.
Essex |1GE JUE

PLEASE SEND ME:—

AN 0S245A OSCILLOSCOPE at

£240 84 (inc. p&p and VAT)

AN Alpha Ill DIGITAL MULTIPMETER at %
£110.16 (inc. p&p and VAT) L
lenclose _

CHEQUE_ |* PoSTALORDER [ ]* cash [ ]*

fortheamountof £

’_ ~mm O please;harge my Access *
| \ ‘I D
G =iz . Barclaycard D *

Accouﬁzforthe amountof £

vomaeris (L LTI TTTTT]
S/‘gna[u_/e_ i - (Iﬂveﬂ)
S_urnam_e - "B N

Initials e (Mr/Mrs/Miss)
Address

Bidck Capitais P iss—: '

Postal Code

“Tick whichappropriate

Note: This offer applies to the U.K and Ireland only
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ETIPRINTS are a fast new aid for producing high
quality printed circuit boards. Each ETIPRINTS e
" sheet contains a set of etch resistant rub down
transfers of the printed circuit board designs for
several of our projects. ETIPRINTS are made from
our original artwork ensuring a neat and accurate I |
board. We thought ETIPRINTS were such a good i
idea that we have patented the system (patent
numbers 1445171 and 1445172).

“——HOW IT WORKS——

Lay down the ETIPRINT and rub over with a
soft pencil until the pattern is transferred to
the board. Peel off the backing sheet carefully
making sure that the resist has transferred. If
you‘ve been a bit careless there’s even a
‘repair kit on the sheet to correct any breaks!

BUYLINES

| ORDER TODAY
Send a cheque or P.O. (payable to ETI Magazine) to —

ETI PRINT
ETI MAGAZINE,
25/27 OXFORD STREET, LONDON W1R 1RF.

75Pinc P&p
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——PARTS LIST— "

001 3 Channel Tone Control oct77 |+
Spirit Level oct77 |
Clock A Nov 77 e
Digital Thermometer Oct77 |+
Skeet Game Nov 77 |
Compander Nov77 |

002 House Alarm Jan78 |1
Rev Monitor Dec 77
Clock B Dec 77

003 Race Track Game Jan 78 z
Hammer Throw Jan 78 g
Freezer Alarm Dec 77 i

004 Metal Locator Mk |1 Feb 78 J
Ultrasonic Tx/Rx Feb 78
5 Watt Stereo Amp (modified) i

Jan 77
Metronome Feb 78 | =
Shutter Time Feb 78 |

005 Op-Amp Supply X
Frequency Shifter Mar 78
LCD Panelmeter
Light Dimmer (3 times)

006 CMOS Switched
Preamp
From Experimenters “"Electronics
P.S.U. Tomorrow'’

555 Boards (twice

007 Star Trek Radio May 78
CD Ignition May 78
CCD Phaser - May 78
White Line Follower April 78

008 Tank Battle
Helping Hand il o

009 AM/FM Radio
Bridge Oscillator June 78 |/
CMOS Stars & Dots

010 Bench Amplifier
Freezer Alarm Proi
Marker Generator m'id
LED Dice S
Watchdog (2 PCBs) %

Stars & Dots PSU

011 Noise Generator
General Preamp Proi
Flash Trigger BrOjekct
Compander Sc_)o
Active Crossover &

(2 PCBs)

012 Disco Lightshow Project
Stereo Simulator Book
Digital Thermometer Six

013 Amplifier Module Bt
Amplifier PSU SR
Equaliser S‘?O
Equaliser PSU L%

014 Skeet Game Proiect
Sweep Oscillator Brolic
Burglar Alarm SQO
GSR Monitor *

015 UFO Detector July 78
Torch Finder (twice) July 78
Etiwet (twice) Aug 78

016 Stac Timer
Xhatch Gen Sept 78
Wheel of Fortune

017 Complex Sound Gen
Tele Bell Extender Oct ?_8
Power Bulge

018 RF Power Meter Oct 78
Proximity Switch Oct 78
Audio Oscillator (2) Nov 78
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ONE BOARD HOME
COMPUTER

ETI, Transam and Mike Hughes, who desi

gned the system, present the Triton — a

one hoard computer that includes all the features expected in a machine providing
the basis of a really powerful home system.

ADD A STANDARD domestic TV set
and a cassette recorder to the
TRITON and you have a complete
home computing system that is equal
to, indeed in some areas superior to,
many of the commercial ready built
systems now on the market.

The TRITON has been designed
on a single board, which means that
construction should not pose any
problems providing an adequate
standard of soldering is maintained
throughout. The case, designed
specifically for the TRITON, means
that the finished unit can safely and
attractively be housed. In use, with
the TV set on top of the case, the
TRITON will be easy and convenient
to operate.

The TRITON is based on the 8080

MPU, a device which has proven
itself over a number of years. This
MPU has a vast amount of software
available for it and the TRITON's 1K
monitor system allows for easy entry
and subsequent modification of such
material.

The 2K TINY BASIC that is also
resident in the TRITON, allows this
popular, easy to learn, language to
be used in conjunction with the
TRITON's versatile graphic character
set and unique VDU function to
develop everything from games to
education programs quickly and
easily.

The TRITON has space for 3K of
user RAM on board but the machine
has been designed in order to make
expansion a simple matter. All the

The single board that carries all of the Triton’s circuitry with the areas concerned
with various parts of the system indicated.
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signals necessary to add further
memory, | /0 devices etc. are
brought out to an edge connector at
the back of the board.

It is essential to use a top quality
double sided plated through board
for the project. Unlike many projects
the PCB is likely to be the most
expensive single item you have to
invest in but it is this component
which brings the whole project into
scope for the average constructor
with no significant theoretical
knowledge.

The board has been designed to
keep all the most intricate wiring on
the top side — in particular the
connections that run between IC
pins. The latter are the most
vulnerable to a heavy hand on the
soldering iron but this is not saying
that you can afford any carelessness
underneath! Use the smallest
soldering iron you can lay your hands
on and the bit must, certainly, be no
greater than 3/32in diameter. As
stated, all soldering operations
should be carried out on the
underside of the board; the through
hole plating will route all necessary
connections to the topside.

Wherever possible it is worth
trying to re-inforce the through hole
plating by getting molten solder to
creep through the hole by capilliary
action, therefore hold the soldering
iron in place long enough for the
heat to flow through the hole and
take the solder with it. A couple of
seconds longer than your usual
soldering time should suffice. You
will notice that on the underside of
the board there are hundreds of IC
pin lands that do not appear to be
connected to anything. These lands
must be soldered in all positions
because nearly all of them go
somewhere on the top side!

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1978




See John Coll's
comments on the Triton
in Computing Today

Construction Commences

Take your time with the soldering
— even at a slow pace you can
complete this project in a couple of
days — because it is very easy to
miss a connection or produce a dry
joint. We recommend that you insert
one component at a time and solder
it in completely before moving on to
the next; a visual check of each joint
is essential and if you have any doubt
don’t be afraid to use a magnifying
glass. A few seconds wasted doing
this can save hours — if not days —
trying to find a single missed
connection!

All the holes on the board have
heen pre-drilled to the correct
diameters but in the event of you
raving a device which will not quite
go through the hole do not UNDER
ANY CIRCUMSTANCES attempt to
zrill out to size — you will ruin the
znrough hole plating! The ONLY
~oles you may drill out are the fixing
~oles for the board and the mounting
~oles for the extender socket. If you
nave a stubbern component try
scraping down the diameter of its
=ad with a sharp knife or use a
~sedie file to reduce its dimensions
siightly. Probably the only offender
wou will find in this respect is the
~odulator which has rather large
“xing lugs that sport a taper. These

might vary a little from device to
device.

We recommend the use of sockets
for all the integrated circuits as it is
virtually impossible to remove ICs
from a double sided THP board.

Start construction by soldering in
all the DIL sockets while the board is
flat — it makes life much easier —
and then insert all resistors and
diodes. Next insert the nine board
pins which connect to the
transformer ard iC1 (the off board
voltage regulater). Proceed to solder
in the in line strip sockets and the
extender socket. When the latter is
firmly soldered you should
carefully drili out the board
mounting holes with a drill using the
connector’s holes as a guide and
then beit it firmly into place

Switched On System

Insert the three transistors for the
tape | /0. Procede then to the
capacitors and LEDs. Leave the three
large smoothing capacitors till last
and be very careful that you insert
the LEDs the right way round. You
will have to look very careful at the
solid tantalum capacitors to find their
polarity. You should then insert, and
solder in the three preset
potentiometers.

Before progressing further check

Z_ZCTRONICS TODAY INTERNATIONAL — NOVEMBER 1978
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Transam Components Ltd
of 12 Chapel St, will be
sole suppliers of the Tri-
ton and will also supply
individual parts for the
computer.

the polarity of all the diodes and
electrolytic capacitors you have
inserted.

You can now insert, and solder in
the three crystals making sure you
have them in the correct
positions. The crystals have their
frequencies stamped on them
(usually in kilohertz).

Continue with construction by
putting in the modulator and the two
on board regulators. Make sure you
have the regulators in the right
position. Ensure that you insert them
the right way rourd. The metal fin
should be on the face of them
furthest away from the main
smoothing capacitors.

Temporarily mount IC1 on its
heatsink and run flying leads to the
three pins allocated to it.

The great moment is close at hand
but before inserting any integrated
circuits give the power supply a dry
run. Connect up the remaining six
board pins to their corresponding
terminals of the transformer and
apply power, Use a voltmeter to see
that you have the correct voltage rails
present. You should get +5 V and
+ 12V at the output pins of ICs 1
and 2 respectively and —12 V at the
output of IC3. You should read —5V
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PROJECT: Computer

81l

SYSTEM

—#= RESET
WAIT

e UNBUFFERED
= INTE OUTPUTS
S TO BUS BAR
.

= HDLA

3 ‘ =

HOW IT WORKS

The heart of the system is the microprocessor
(MPU) itself — the faithful old 8080A.
This MPU has a very simple to understand
instruction set which is remarkably versatile
for those who like to dabble in work at
machine code level and because of its years
of experience there is a great variety of
software freely available to use with it. In
addition it is one of the cheapest MPUs on the
market,

The MPU will sequence through a list of

These eight lines are decoded to activate any
ane of 256 possible external devices through
what are called PORTS.

Before moving on from the heart of the
system it is worth mentioning some of the
single lines depicted on the illustration,
When the computer is initially switched on it
is necessary to give it the right instruetion to
start with so that it can sequence on from
there to complete the program in a sane
manner. For this reason it is usual to have the

operation on the VDU screen and to do a
re-initialisation without clearing all the
memory (which would otherwise happen if
one pressed the reset button). There are five
remaining lines one of which is brought out
Lo a spare push button on the front panel and
the rest are piped down the multiway socket
along with the busbars, The interrupt request
lines have to be.encoded and formatted into
an eight bit data byte. When this is done the
interrupt encoder tells the CPU with the INT

decoding the least significant eight bits of the
address bus) through the Port Select logic
and issues a IVOR control signal will data
from the kevboard be placed on the data
busbar. Working in the apposite direction,
the Output Port driving a bank of eight on
board LEDs is a set of eight latches which
catch and hold whatever data is on the
busbar when they receive a coincident pair of
signals from the port selector and the I/OW
line of the control bus. These onboard LEDs
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iateue tiona held in memory asH bl hyles and
on receipt of each imstruction will ciery out
an operation which ranges from getting
another byte of data from somewhere else in
memory Lo carrying out simple logical or
arithmetical operations on that data. It is
not within the scope of this article to cover
the inner workings of the MPU itself or, for
that matter, to explain every operation that
the 8080 can offer.

As it operates sequentially the MPU needs
clock. In this case the master frequency is
7.20MHz which is divided down to clock the
MPU every 1.25uS. This time is the duration
of a microcycle and it takes from 4 to 11
microcycles for the MPU to complete an
instruction.

The MPU itself has quite a large number of
lines leading to it. The 8 data lines are in the
form of a bi-directional busbar (i.e. can carry
data to or from the MPU). To cut down on the
number of wires coming from the MPU the
data busbar serves a secondary purpose. [t
carries what is called “STATUS” information
at a certain point in time within an instruc-
tion cycle. This status information is in the
form of an 8 bit byte and is decoded by the
System Controller. When decoded the Status
byte feeds one of 5 lines with a locigal “0”
which tells the rest of the system what sort of
instruction the MPU is executing during that
cycle. These lines are grouped together to
form the CONTROL BUSBAR and are de-
signated INTA (meaning that the computer
has just been interrupted by an external
“Interrupt Request”), MEMR (reading data
from a memory location), MEMW (writing —
or storing_— data into an internal memory
location), T70R (inputtling data from an ex-
ternal source — such as a keyboard or a tape
system) and T/OW (outputling-data to an
external destination such as a VDU or a tape
system). A

The 16 lines which carry a 2 byte WORD
which is used to ADDRESS a specific byte of
memory form the uni-directional ADDRESS
BUSBAR. Using 16 binary lines one can
therefore address up to 65,536 (decimal)
memory locations. We have limited the
capacity of the TRITON to 8K of memory
but the address busbar (in common with
the data and control busses) are buffered and
can be fed to the outside world through a
multiway connector thus allowing easy ex-
pansion to maximum capacity with add on
boards.

The address bus also serves a duplicity of
roles depending on whether the instruction
cycle is a memory addressing or an 1/0
addressing cycle. As already stated all six-
teen lines are used to address memory loca-
tions but during an 1/0 read or write cycle
the CPU is limited to providing address data
on the eight least significant address lines.

firat Instruction at address location zero, We
can reset the MPU by depressing a push
button or at switch on by the POWER ON
RESET.

Those that want to can use the line marked
HOLD for applications involving DMA
(Direct Memory Access). Basically this
means that by making this line go to logic “1”
one can isolate the internal CPU from all
three busbars (using the tristate facility of
the buffers) and allow an external device to
do what it will with the internal memory. We
have strapped this line to “O” with a remov-
able link so the facility is there for those who
want it. RDYIN is used if any memory of
peripheral is incapable of responding as fast
as the computer desires. The external device
can make this line go to “O” for any period of
time (usually set by a monostable) and when
this happens the MPU goes into a WAIT state
and it does just that. It simply stops
operating as long as this line is low and when
the RDYIN signal is removed it carries on as
if nothing had happened. The only thing it
does do during this time is issue a signal to
the outside world called WAIT. You can see
the WAIT line designated as one of the
unbuffered outputs. In addition by connec-
ting RDYIN via a push button switch to
ground one can halt the computer momen-
tarily in the middle of any operation. Facility
for bringing this out to a push button is not
made on the board but it is a simple matter to
pick up the right point on the top side and
take it via a single wire to the front panel —
see the circuit diagram of this section.

The RESET output goes high momentarily
when the rest button is pressed and can be
used to carry a synchronous reset on external
equipment; the HDLA output tells the out-
side world that the computer has gone into a
HOLD (or DMA) state — if anyone takes the
HOLD Line high; the INTE Line tells the
outside world that the computer is permit-
ting itself to be interrupted (the mnemonic
stands for Interrupt Enabled) and the DBIN
line indicates which way the computer ex-
pects data to be flowing on the bi-directional
data bus. It goes high when the CPU is
expecting data to flow INTO it.

We are using the STSTRB (STATUS
STROBE) signal — to synchronise the mem-
ory mapping of the VDU — more is said
about this in the relevant section.

As already implied the 8080 will allow itself
to be interrupted in mid program provided
that the program sets the Interrupt Enable
flag. There is facility for eight possible inter-
rupts but only seven can really be used on
this machine (Interrupt 0 is redundant as it
duplicates RESET). An interrupt is entered
into the machine on a single interrupt requ-
est line. Of the seven usable lines we are
using two within the machine to do a clearing

signal that an fnterrupt has been recelved.
When the CPU is ready to be interrupted it
issues an Interrupt Acknowledge signal
INTA which is used to place the encoded byte
on to the data bus. This byte enters the MPU
and directs the computer to operate the
desired subroutine. At the end of the routine
the computer reverts to the main program
continuing at the point where it was inter-
rupted.

The memory of TRITON is split into three
types on the main board. There are locations
for up to 4K of Read Only Memory (ROM)
which is split between four 2708 Erasable
ROMs. These occupy address locations
0OOOOH to OFFFH. The standard TRITON
uses the first 1K to hold Monitor and Utility
routines necessary to initialise the machine
and re-vector interrupts. The next 2K holds a
BASIC INTERPRETER and the fourth 1K
block is left spare for future expansion.

There is 1K of Random Access Memory
dedicated to the VDU. This starts
immediately above the ROM area starting at
1000H. Normally this RAM is addressed in
synchronism with the VDU line scan by the
VDU control circuitry but the CPU can take
over addressing under program control (in
effect interrupting the VDU). The VDU RAM
can only be written into by the computer.

The rest of memory is made up of RAM
which is both read and write. This area is
used to hold the stacks and tables of the
MONITOR and BASIC INTERPRETER (512
bytes) and the main work area starts at
1600H for a further 24K ending at 1FFFH.
This represents the full capacity of the on
board memory. There is no reason, however,
why further read write memory should not
be added externally starting from location
2000H.

The ROM and VDU RAM areas are
blocked into units of 1K — to fall into line
with the types of integrated circuits used.
However, the stack and work area RAMs are
laid out in blocks of 256 bytes.

The high order lines of the address busbar
are used to decode which block is being
addressed — this is done by the Chip Select
decoder. Note that the ROM chip selects are
gated with the MEMR signal from the Con-
trol Bus whereas this control signal and
MEMW go straight to the RAM chips. This is
because the 2111 Random Access Memory
ICs used have internal chip select gating and
output enables.

With the exception of the VDU which is
“hybrid” the rest of the system is made up
from a variety of 1/0O stages. The most
important of the latter is the Keyboard Input.
The keyboard data and strobe lines are fed on
to the data busbar via tri-state buffers which
form the keyboard input port. Only when the
computer’s software addresses this port (by

help to make the TRITON system more
versatile and can be used for test purposes or
in specialised development applications. The
LEDs themselves could be discarded and the
eight lines brought to the outside world as a
spare general purpose output port.

By making use of a couple of spare latches
on the board it was possible to provide two
spare output lines on one port and a spare
line on the port which also feeds the tape

' recorder power control relay.

The UART (Universal Asynchronous
Receiver/Transmitter) is the device which’
converts the eight bit wide parallel data on
the busbar to a specially formatted serial
stream to feed the tape recorder modulator.
It also carries out the complementary func-
tion of converting a received serial stream
into parallel data bytes. The device operates
as if it were two input ports and one output
port. One of each sort of port would be
obvious for a device which receives and
transmits but the requirement for a second
innput port may not be so obvious. Because
the device operates asynchronously from the
main computer (it has its own clock
operating at 300 baud) it is necessary to make
the computer wait from time to time to allow
the slower operating UART to complete a
transmission cycle. This is indicated by the
UART activating a flag which is regularly
monitored by the second input port.

The VDU portion of the computer is based
on the Thomson-CFS Control chip and
operates in a unique manner for this inte-
grated circuit. Not only can one output to the
VDU through an output port (in similar
manner to using a teletype) but one can use
the computer to write data directly into the
VDU’s memory at extremely high speeds.

A further extension is the way the control
chip has been used to handle Graphics.
Instead of the usual six bit wide RAM seven
bits are used in this VDU application. This
way enables the use of the complete set of
ASCII codes. 64 extra character codes are
therefore available by using those normally
associated with lower case “‘alpha” cha-
racters and all the control codes. Within the
overal context of the computer some of the
control codes serve dual purposes and the
VDU control ROM inhibits printing a graphic
when a control code is issued for genuine
control purposes!

The graphic select logic looks at the two
most significant bits of the ASCII code,
determines whether or not the symbol is
graphic or alpha-numeric, then proceeds to
select the standard alpha-numeric ROM or
the specially programmed graphics ROM.
There is quite a lot of extra logic associated
with this operation as well as the Memory
Map/10 changeover but we shall reserve
comment on this to the section describing the
circuit in detail.
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HOW IT WORKS-

The circuit diagram of this section has been

abbreviated as most of the memory circuitry

} is a repeat of the same theme. You can clearly

see the difference between the ROMs and the
Read/Write RAMS. There are four of the
former — all 2708s but in the standard
machine only three are used immediately.
The 2708 is an ultra violet erasable ROM
which contains 1,024 (decimal) bytes of
memory each being 8 bits wide. To access a
specific byte within it you need a 10 bit
,address and A0 through A9 are used for this
purpose. The eight output pins are tri-state
which are enabled by 4“0 on pin 20 (the chip
select input). The respective outputs from
each of the ROMs can therefore be com-
moned together on the data bus. The “Pro-
.gramming Enable” pin (18) is only used when
‘the devices are being programmed and
therefore is left disconnected within the
system. We use the block select signal gated
(with MEMR to provide the Chip Select strobe
for the ROMs (this is described elsewhere),
The Monitor program is located within
IC21 which starts at address location 0000H
so that the compuler will always go through

ADDRESS BUS

a firmware initialisation routine when
switched on. The Power On Reset ensures

that the first instruction the CPU reads will

be the one located at 000H. BASIC is located

within ICs 22 and 23.

— The RAM area of memory comprises TMS

2111-2 chips. These each contain 256 loca-
tions that are four bits wide. As we need to
store eight bit bytes of data two chips are
required for each 256 byte block of memory.
The odd number designations 1C25 to IC47
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Circuit diagram of the ROM and RAM circuitry. Note that in the basic machine IC 24 is omitted as are ICs 33-48.

correspond to the low order nibble of the byte
while the respective even numbers (1C26 to
IC48) correspond to the high order. Only
eight address lines (A0 through A7) are
required to uniquely select a byte within this
organisation of a chip pair but we need to
specify which pair by means of the Chip
Select lines (these have been decoded else-
where in the system).

The 2111s have internal chip select and
Read/Write gating so we are able to drive the
MEMR andl?mfﬁﬁwmputs direct from the
control busbar.
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at the junction between R1 and the
zener diode. If all is well here;
systematically check that you have
the correct voltages at the sockets of
every integrated circuit. Use the
schematic diagrams to help you
identify the pin numbers.

Finally check that you have
inserted the single wire link to the
right of the extender socket.

Insert all the integrated circuits
making absolutely sure that you
have them orientated correctly and
have them in the correct locations
Use the dot on the UART to locate
pin 1 (the notch can be misleading).
Note that the orientation of ICs varies
a lot on the board and you must
check each one individually. Insert
the 2708 EROM chip that is marked
MONITOR V4.1 into the socket for
IC21: the one marked BASIC L4.1
“A’" into the socket for IC22 and
BASIC L4.1 "B into IC23. Insert
eight TMS 2111-2 devices in IC
locations 25 to 32 inclusive. The
only gaps you should have on the
board are the IC24 and ICs 33 to 48

Do not bother with a keyboard at
the moment but simply make up a
coaxial lead to go from the modulator
to the aerial socket of a standard 625
line television set. Switch the TV on
and allow it to warm up checking that
a raster is just visible and tune it to
approximately channel 36.

Set the three on board
potentiometers to their mid way

The table shows the decimal and hex codes
associated with the Triton graphics and,
where applicable, the key on the keyboard.
The symbols may be used within a BASIC
print statement or with the OUTCH monitor
routine,

positions and apply power to the
TRITON. You should see some
change on the television screen even
though you may not be spot on tune.
Try adjusting the tuning over the
whole range until a strong signal is
locked in. You should see the
welcome message:

TRITON READY
FUNCTION: PGIOLWT

It may respond with INVALID
as the keyboard is not fitted — do
not worry this is still an indication
that everything is working.

Hopefully this will be the case and
you can rest assured that your
computer is working! Switch the
computer off; wait a few seconds and
switch it on again. For a fraction of a
second you will see a load of rubbish
on the screen which will rapidly clear
and the previous message will be
repeated.

Switch off and make up an
umbilical cord of wires to go from the
keyboard socket on the board to the
keyboard and associated push
switches. Use colaur coded wire and
ensure that you make no mistake
when connecting the relevant leads
to the keyboard Cinch connector. It is
double sided and you must make
sure to holc" it with the correct [

CONOTLRWN=0

GNRAPHIC DEC. HEX

00
01
02
03
04
05
06
07
08
09
OA
oB
ocC
oD
OE
OF
10
11
12
13
14
15
16
17
18
19
1A
1B
1C
1D
1E
1F
60
61
62
63
64
65
66
67
68
69
6A
6B
6C
6D
6E
6F
70
71
72
73
74
75
76
77
78
79
7A
7B
7C
7D
7E
7F

CONTA
CONT B

CONTE
CONTF
CONTG

CONTN
CONTO
CONTP
CONT Q
CONTR
CONTS
CONTT
CONT U
CONT V
CONT W
CONT X
CONTY
CONT z

N~<><i<="‘W".Q'UO:B-S“""'S'@'“OQ.OU'U

e L LI LED

RUBOUT

s TRITON

GRAPHICS
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§ *NOTE:

B~ o THESE ARE NOT BUFFERED

o z AND THEREFORE CANNOT

akkE 3 WITHSTAND HEAVY LOADS
TPUTS ARE

o
4
reom o ALL OTHER OU
38 :::aﬁgﬁﬁ%ﬁaaaas BB5E5 ¢ BUFFERED
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LINK
{REMOVE TO ALLOW
© EXTERNAL DMA)

MODULATOR

E 2

Al Z A
B B |

B=PORT6BIT 7
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RECORDER | C-PORTTBIT7 o The Triton’s overlay. We suggest that sockets are used for all
F = AUDIO OUT ICs.
G = AUDIO IN
H = GROUND
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———PARTS LIST

RESISTORS (all 4W 10% unless stated)

R1
R2, 34, 44

R3-19, 22-26, 30,
33, 35,37, 38, 40,

46, 47
R20, 36
R21, 31
R27
R28, 29
R32
R39
R41, 45
R42, 43

POTENTIOMETERS

RV1

RV2, 3

CAPACITORS

€1,15,17
€2, 16. 18
c314

c19
€20, 23, 27, 32
c21

c22

c24
€25, 29, 30
€26, 28
€31

82R %W 10%
10k

1k0
am7
220R
470R
330R
15R
4k7
220k
100k

100R sub, min. horiz
preset

10k sub. min horiz. pre
set

4 700u 25 V electrolytic
470n polyester

47 ceramic

4 7p ceramic

4 7u 6V 3 tantalum
82p ceramic

10u 6V 3 tantalum
100u 25 V electrolytic
15n polyester

100n polyester

220n polyester

SEMICONDUCTORS

IC1

IC2

IC3

1C4

IC5

I1C6

IC7, 8,10, 49
IC9

IC11

IC12

IC13, 58
1IC14, 19, 67
IC156

IC16

LM323K
LM340T-12
LM320T-12
8224N
8080A
8228N
7415244
7415245
7415148
7415240
741500
741532
74LS154
7415138

IC17,18 74LS139

IC20 741502

IC 21,22, 23,24 MM2708Q

1C25-48 2111-2

IC50, 51, 68 7418374

IC52 74LS75

1C53 74.LS74

IC54 745287

[@515) 7415132

IC56, 57, 71 741LS08

IC59, 60, 64, 74L5157

65, 66

IC61 SFC96364

1IC62 741586

IC63 74LS163

1IC69 RO-3-2513

IC70 745472

IC72 741LS165

IC73-79 2102-2

1C80 AY-5-1013/TMS6011NC

1C81 555

1C82 MC14412VL

IC83 LM339N

D1-4 1N5400

D5-12 1N4001

D13, 14 1N4148

ZD1 5V1 400mW

Q1,2,3 BC148 @

LEDs 1-8 LD35Y (0.1 spacing)

TRANSFORMER

T 12V+ 12V at 0.5A, 8V25
at 3A

SWITCH

PB1 DPDT Mains

PB2-5 SPST

CRYSTALS

X1 7.2000 MHz

X2, 3 1.0000 MHz

MISCELLANEOUS

PCB, Case, DIL Reed Relay type 15005,
neon, 3A fuse plus holder, modulator (Astec
type 1111E36), Full. ASCII Keyboard, 64 way
PCB plug and socket {optional) Type CS/CP64,
16 way inline PCB plug and socket Type
A23-16, 8 way inline PCB plug and socket
Type A23-8, edge connector to suit keyboard,
2 x 5 PIN DIN sockets, IC holders and heatsink
(at least 90 x 100mm-matt black)- |

orientation or you may have
disastrous consequences with the
power lines. Different types of
keyboards have different
connections. We refer you to the
connection details supplied with your
keyboard. The only comment we
should make is that the specified
keyboard, and some others, give you
an option for bit 6 of the data. One
oplion gives you upper case
characters only while the other gives
both upper and lower case. This

application needs the latter. The strobe|something back on the screen press
-is the static strobe which goes

to "'1"" as long as a key is depressed.

Procedure

The specified keyboard does not
have any built in direct function keys
and these have to be provided by
separate push buttons. These have to
be mounted on the front panel and
are used to provide RESET, INT1
(Clear Screen), INT2 (Reset without
clearing memory), INT3 (Spare) and
TAPE MANUAL OVERIDE — ganged
with PAUSE (see descriptions
elsewhere). The first four push
switches all have a common ground
and are “'push to make’” with a
spring return. Use the Common lead
and the respective signal leads to go
to each of these switches. The fifth
switch must be double pole “'push to
make — push to break’’. One pair of
contacts should take the special
“PAUSE" line to ground when it is
on. This line does not exist in the
umbilical cord coming from the
board socket but must be soldered to
the end of R3 going to pin 3 of IC4.
The other pair of contacts is
connected across the tape power
control pins of the respective DIN
socket.

You can make up all the above on
flying leads to test the unit fully
before putting it into its cabinet.

Power up again and get the
initialisation message. Try pressing
any key on the keyboard EXCEPT
PGIOLW or T and the computer
should respond by saying INVALID.
Press CONTROL C and the screen
should clear and re-initialise. Press
RESET. When the button is released
the same should happen. Try INT2
and the machine should, again.,
reinitialise. When you try INT1 the
screen should clear without the
message appearing. To get

any keyboard key except those in the
“'key character’” message
(P.G.1.O.L.W.T). You should, once
more, get INVALID. Depress
CONTROL C once more and your
computer is re-initialised and ready
for test.

Program

We must assume at this stage that
you do not know anything about
programming so simply follow the
instructions and check that you get
what is described.

Depress P on the keyboard. You
will get:

P
PROG START =

(The computer is asking you to tell it

the address of part of memory you

wish to inspect) !
Type in 0000 followed by carriage

return.

The display will now show:

P

PROG START= 0000

0000 31 (31 is the data in location
0000)

Depress carriage return repeatedly
and you will get the following as you
step through the Monitor program
instructions }
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P

PROG START= 0000
0000 31

0001 80

0002 14

0003 FB

etc

Reinitialise with CONTROL C and
then type L. The computer will again
ask you for a start address but this
time will list out the contents of 15
adjacent locations starting from that
address. We can use this to test that
our memory is there and working in
the RAM area.

Answer the computer with the
address 1600 and a carriage return
(if you make a mistake before you
press CR you can backspace with
CONTROL H and change an entry
but you must then type through the
rest of the line on the screen). The
computer will list the contents
against the memory addresses and
then stop and ask for "MORE?"’. If
all is well you should see 00 in all
locations. To continue type Y and
keep doing this checking all the
locations up to the highest order
RAM on the board. Above that
address the computer will read FF
which indicates that there is no
memory there. If you see any data
above address 15FF that is anything
other than 00 or FF you can be sure
you have a bad connection to the
RAM IC which contains the data in
question. This test only holds true
immediately after first initialisation
and cannot be used if you have
attempted to write programs.

To get out of LIST type any
character other than Y and the
computer will reinitialise. Carry out
this or any of the other reset
procedures already described and
procede to check the G function. This
is to facilitate running a machine
code program. The computer will
acknowledge

G
RUN
PROG START=

{this means it is ready to run but
wants you to tell it from where in
memory it should get its first
instruction). Give it this information
by typing 02B9 followed by CR. You
will actually be running a
re-initialisation program in the
Monitor which should just
acknowledge with

24

- - TN

The Triton’s board mounted in its case. Note that the extender socket is available on
the right hand side of the case and that the output of the modulator is brought out to
a UHF socket on the back panel. The back panel also carries the DIN sockets and the

mains fuse.

FUNCTION? PGIOLWT

You are now back where you
started so you can try typing W
which turns the computer into
nothing more than a video display
typewriter. You can type away to
your heart’s content testing out all
the alpha numeric and graphics
characters using the keys in
unshifted, shifted, and control mode.
Do this while inspecting the coding
tables shown in the section
describing the VDU and get used to
the cursor move commands. Type a
full line of characters and adjust RV 1
for best line length, To get out of this
mode of operation use CONTROL C
or any of the other methods of
resetting.

The next test sees BASIC L4,1 in
action; depress T. The computer
acknowledges with

T
BASIC L4 .1
OK
>

Type in NEW followed by CR to
make sure the memory is cleared and
the computer re-acknowledges with
the BASIC header. Very carefully

type in the following message line by
line with a CR at the end of each line.
Remember you can correct by
backspacing with CONTROL H
before you hit CR.

>10FORA=1T0O 10
>20 PRINT “"HELLO""
>30 NEXT A

>RUN

You should not re-type the
"‘greater than'’ prompt signs — the
computer is prompting YOU with
these. When you press CR after
typing RUN we hope you will be
surprised — you have just written
your first program!

You can now be pretty well
assured that your computer is
working correctly and it only remains
to test and adjust the Tape |/0
circuits. This must be done in stages.

First check the Tape Output
software. Connect an audio monitor
(simple amplifier or crystal earpiece)
between the 'Tape QOut’’ socket on
the board and ground. You should
hear a continuous tone. Call up
BASIC by typing T and enter the
above program again. Once you have
done this get back to the Monitor
without erasing your BASIC program

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1 978
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(use CONTROL C). Now press O to
call up the Tape Output routine.

The computer will ask you for a
TAPE HEADER which can be
anything you like written in
alpha-numerics. Preferably do not
use a title longer than 20 characters
as you might run out of input buffer
space! We suggest you type in TEST
ROUTINE. Follow this with CR while
listening to the tone on the ear piece.
Nothing will happen on the VDU but
after a pause of between 5 and 6
seconds (longer if you are using a
master clock crystal lower than the
7.20MHz as specified) you will hear
about 1 second of regular high speed
pulses followed by a few seconds of
what can best be described as
“burble’’ (this is your program going
out). The burble will stop and you
will hear just the continuous tone you
heard at the beginning. After a
further 5 or 6 seconds the VDU will
confirm that the file has finished by
displaying END followed by the
re-initialisation heading.

On A Plate

Repeat this excercise but this time
connect a continuity meter across the
zape power control sockets on the
poard. (The manual overide switch
must be open circuit). While you type
n the tape header code the meter
should show that the relay is open
sircuit but as soon as you depress the
CR to start the operation the relay
cioses and stays closed until the VDU
=ypes END. It is obvious that the 5-6
sacond delay at each end of the
-outine is to allow a portion of blank
12pe to go by to reduce the chance of
<ou overlapping files or missing the
start of the active tape at the
s2ginning of a new cassette.

You must now set the Baud rate
Zar your system. The simplest way is
2o use a frequency meter connected
3 oin 3 of IC81. Adjust RV2 until the
m=ter reads exactly 4800 Hz. A
z=tter way, and probably more viable
“2r most constructors, is to use a
s:andard test tape. It is better
s=cause different tape recorders
—ight operate at different speeds
«~ich would influence the play back
==ud rate of your system. This does
~<t matter if you are only recording a
='aving back your own programs but

< vou wish to use those from other
scurces your overall system MUST
zoerate at 300 baud. Using a
z:zndard test tape calibrates your
ze=rall system to 300 baud as
~=wed from the outside worlid.

Monitor Manipulation

To carry out this test properly you
must have a master clock crystal
having a frequency greater than
4 5MHz otherwise the VDU may not
print out as fast as the data is coming
in from the tape. You must also enter
and run a special machine code
program to facilitate the test. We will
not explain how the program
operates in this article except say that
it accepts any data on the tape and
displays it, verbatim, on the VDU. If
garbarge is received and decoded
garbarge will be printed. The test
tape contains the aiphabet followed
by CR and Line Feed repeated many
times over a period of a few minutes.
All you have to do when the program
is running is set RV3 to its midway
position and adjust RV2 until you get
the alphabet reliably repeated on the
screen. If, at the best setting of RV2
you still get the occasional bit of
rubbish try altering RV 3 for best
sensitivity. You should, of course, be
using the phono output from your
tape recorder but if you do not have
this use the extension speaker socket
with the volume set about 20% up
from minimum.

TRITON Trials

Carry out the following
instructions TO THE LETTER!

Initialise the computer with
RESET; type in P and enter the start
address for the program as 1600.
For zero always use O and not o.
Press CR and location 1600 will be
shown to contain 00. Now use the
memory change facility to start
writing your program. Simply type in
the following list of hexadecimal
instructions — each pair of digits
should be followed by CR. You will
end up with a column showing
address locations to the right of
which is a column showing what
was in that location (should have
been 00 in all cases) and to the right
of that the new data you have just
typed in. When you have typed in the
complete list of instructions use
CONTROL C to re-initialise then type
L and list from location 1600 (as
previously described). Check that the
codes in each location correspond
exactly with those in the published
program. Use CONTROL C to
re-initialise and then type G- Enter
1600 without pressing CR at this
stage. Make sure your tape recorder

S_ZCTRONICS TODAY INTERNATIONAL — NOVEMBER 1978

is properly connected to the board
and switch on the recorder in PLAY

“mode. Press CR and procede to

adjust RV2 as previously described.
You should see:

ABCDEFGHIJKLMNOPQRSTUVW-
XYZ
ABCDEFGHIJKLMNOPQRSTUVW-
XYZ

ABCDEFGHIJKLMNOP etc

until the recording ends or you
switch off the tape recorder. While
this is happening your computer is
locked within a program loop and
you will not be able to get out of this
with CONTROL C. You will have to
use INT2 to re-initialise.

Here is the program you must type
in:
Address location Data you must enter

1600 CD
1601 27
1602 03
1603 CD
1604 1D
1605 03
1606 CD
1607 13
1608 00
1609 C3
160A 03
1608 16

Your computer is now completely
set up and ready for use. You have
already been shown how to enter and
run simple programs in BASIC and
Machine Code. Why not now read
the further articles in the Supplement
which will show you how to make
more full use of the TRITON. You
have made an extremely powerful
computer whose applications are
only limited by your own imagination
and the development of more
sophisticated software — coupled
with extender boards to give you
extra | /0 functions (Floppy Disks,
Line Printers, extra Tape Recorders,
more Memory etc). Keep reading ETI
for further exciting applications and
developments.

The following pages contain the
circuit diagrams and descriptions
for the complete Triton design.
‘How It Works’ sections refer to
the diagram they accompany.

Computing Today carries an
article on using the Triton's
BASIC and a review of the
machine by John Coll.

A fuller description of the
Triton’s monitor will follow in
next month’s Computing Today.
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1C4 @5 the master clock oscillator which
contains divider circuits Lo provide the two
phase clock (J 1 and ﬂZ) for the 8080. You can
use different frequency crystals for X1 but the
ideal value is 7.20MHz and this value should
not be exceeded. Lower frequency devices
are fine but the system will operate propor-
tionally slower. If you put in a higher
frequency crystal not only will you run into
memory access time problems but the system
will be operating at a rate faster than the
VDU can handle. The Monitor program has
provided the maximum permissable print out
rate for a clock frequency of 7.20MHz.

A TTL compatible output of #2 is available
but not used on the main board; this is fed to
the extender socket. The chip also contains
gating circuits to synchronise the externally
generated RDYIN command before feeding
this to the CPU. An internal Schmitt Trigger
on the reset input line (RESIN) allows a very
simple charge up circuit comprising R2 and
C20 to provide power on reset. Manual reset
is carried out by momentarily taking RESIN
to 0 volts via a push button. The clock
receives a feedback signal (SYNC) from the
CPU which is gated with 1 to give a
STATUS STROBE pulse at the precise mo-
ment the data busbars are carrying the status
byte. The pulse (STSTB) is fed to the System
Control chip (ICB) to latch the status byte
and is also used by the VDU Lo enable
Memory Mapping changeover.

C19 discourages the crystals from har-
monic operation. This shifts the operating
frequency by about 10Hz but this is of no real
significance.

A description of the inner workings of the
CPU (IC5) is beyond the scope of this article.
It's general operations will however be-
come apparent as this How [t Works is read.

Note that certain outputs (namely HDLA,
DBIN, INTE and WAIT) are taken to the
extender socket directly from the CPU.
These are unbuffered and account should be
taken of this if you expand the system. Each
line wilt adequately drive a single TTL load
and maybe a handful if you use low power
devices.

The HOLD line going to pin 13 of the 8080 is
not used within the main board and is used (o
carry a DMA request which, via the HDLA
signal puts all the busbar buffers into a high
impedance state. This could facilitate a take
over of the complete memory of this system
by a peripheral device or, possibly, another
computer. Normally this line should be at
logic level “O” so we have hard wired it thus
with a board link. This link MUST be
removed, or a switch substituted, if use is
made of this line!

HOW IT

RDYIN is normally held at level “1”. If
taken to “0” it causes the CPU to stop
operating. Nothing happens as long as the
signal is low and the contents of all internal
registers within the MPU are maintained.
When the signal returns to “1” the MPU
carries on operating as if nothing had hap-
pened. By taking pin 3 of IC4 via a push
switch to ground we have a ready made
“PAUSE” control which will enable the
TRITON to stop in mid program; say, the
middle of long high speed VDU output to
inspect the screen.

The chances are very high that you will not
need RDYIN for external systems so the
feature could be built in permanently. Note
should be made that it is bad practice to have
a push switch hard wired to ground on this
line if at any time in the future you derive the
RDYIN signal from a gate. Press the button
and bang goes the output stage of one
innocent gate.

IC6 is an 8228N 8080 System Controller
which gates out the five main control busbar
signals from the status byte at the time of
STSTB and holds these on latches. The chip
also comprises a set of bi-directional buffers
for the data busbar; the direction of these
buffers is controlled by DBIN and their
outputs are disabled on the receipt of a DMA
request by the HDLA signal. We were not
happy that this buffer alone would be capable
of supporting a fully extended system hence
a further buffering stage in the shape of IC9
(74L.S245). Like the System Controller the
latter chip is supervised by the HDLA and
DBIN signals. Integrity of any DMA request
is maintained on the data bus.

ICs 7 and 8 are uni-directional tri-state
buffers which should allow the address bus-
bar to feed a fully extended system. Note that
we have inverted Al5 prior to putting it on
the bus. By doing this we have been able to
economise on chip select decoding circuitry
elsewhere in the main board system. This

WORKS

should present no problems to anyone wor-
king with extender boards provided that this
fact is remembered.

Remember, you must disable the push
switch in this mode, that is why we have
shown it dotted in and why Transam have
not built this facility into their PCB in an
obvious way. Why not use common sense
and make use of this extremely valuable
facility — all that is needed is the cost of
20cms of wire! You do not even need another
push switch because you can use a spare pair
of contacts on the Tape Control Manual
Overide. It does not normally matter if you
press this button provided the cassette
recorder is switched off with its own control.

IC11 is the Interupt Encoder which has
eight lines going in to it. These are normally
held high by pull up resistors R4 to R11. The
encoded three-bit nibble is output at pins 6, 7
and 9. If all the inputs are high all the outputs
are high and a “0” is placed on the Enable
Output line at pin 15 (the latter is used to
generate the INT signal — Interupt Request
— to the CPU). If any single input is pulled to
0 volts, via the push switches or external
logic, an equivalent code to describe that line
number is output as the Interupt Data Nibble
and pin 15 goes high telling the MPU that an
interupt has been requested. The MPU will
carry on operating until it reaches a peris-
sable point in it's cycle to service the inte-
rupt. When this point is reached the MPU
outputs an Interupt Acknowledge signal
(INTA) through the status byte which is
decoded and latched by the System Control-
ler. This signal is used to activate the Output
Enable of IC12 (an eight wide tri-state inver-
ting buffer) which formats the ID nibble to
make an eight bit Interupt Data byte which is
then accepted by the CPU as a RESTART
instruction. The program counter jumps to
one of eight fixed locations in memory — the
location is defined by the ID byte — while the
STACK preserves all current register data

and status information. The MPU then
operates on the interupt routine and returns
to its main program when it comes to an RET
instruction.

Interupt 0 should not be used even though
it is available on the PCB. It simply duplicates
the manual reset operation but would create
problems if used with the TRITON's Monitor
program, INT1 is dedicated by the Monitor to
provide a Clear Screen and Reset Cursor
facility which can be carried out at any time.
INT2 is also a dedicated function. The Moni-
tor includes memory test facilites as part of
the power up routine and use of the reset
button will clear all memory. To by-pass this
problem we are using INT2 as a non-
destructive reset which, as far as any pro-
grams that are running are concerned, is just
like reset and the system will re-initialise but
the memory will not be cleared. ALWAYS
use INT2 for reset upless one of your pro-
grams has corrupted the Monitors stack!!
Only then should you press manual reset or
carry out a Power On Reset by swit switching
the machine off and on.

Photo of the
underside of a
section of the
Triton's PCB.
Note that
although it app-
ears that there
are no connec-
tigns to some IC
pins — ALL pins
must be sold-
ered as these
pins are used on
the topside of
the board.
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1C61, the Thomson CFS VDU control inte-
grated circuit, has a built in clock which
generates standard TV synchronisation
pulses (line and field sync) on pin 26, Random
interiace is used and a simplified field sync
train is generated as opposed to the full CCIR
specification.

The chip, synchronously with this train of
pulses, generates addresses for the VDU
RAM so that the correct code of the cha-
racter is selected as the TV raster spot is
traversing the respective part of the televi-
sion screen. An external “‘Picture Point
Oscillator” (IC55¢ and d) in conjunction with
a divider chain (IC63) sets the horizontal
width of a character and steps the address of
the control chip, output from pin 12(IC63) to
pin 9 (IC61). The inverted output of IC63 pin
15 is used to latch the data being addressed
by the controller into IC68 (a seven wide
latch), latch the picture point pattern
generated by the character generator ROM
into the serialiser (IC72) and reset the picture
point divider chain (IC63) at the end of each
character width.

The picture point width (hence the cha-
racter width and number of characters per
line) is set by the frequency of the oscillator
control RV1.

We are using a 7 bit wide RAM to hold the
FULL ASCII code — we need this to provide
capacity for graphics. The outputs of the
latches feed both the standard alpha-numeric
character generator (IC69) and a specially
programmed ROM (IC70) which contains
picture point data for the 64 graphic symbols.
We use the EXCLUSIVE OR function
(IC62d) on bits 6 and 7 of the ASCII code to
select either the graphics or alpha-numeric
ROM. The select signals go through further
gating (ICs67a and d) to ensure that the
integrity of the cursor generating pulse (pin
15 of IC61) is not corrupted.

HOW IT WORKS-

VDU section of the Triton.
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Three further address lines from the VDU
controller (pins 11, 12 and 13) address the
picture point data ROWS in both ICs 69 and
70. Due to a limitation caused by the internal
operation of IC61 chip the row address code
000 is output for the top row and the bottom
four rows of the character cell. Normally
rows 0, 8, 9, 10 and 11 are used to provide
inter line gaps for alpha-numeric displays
while rows 1 to 7 carry alpha-numeric picture
point data. We have had to take this into
account when designing the font of graphics
symbols — some of which cannot fill the
complete character cell rectangle on the
screen. Look at the table of graphics cha-
racters and you can see how we have ad-
justed the graphics to suit this restriction.

Further complications caused by this
limitation are that a graphic must not appear
on the topmost line of the television screen if’
that graphic contains picture points in its
top row. IC61 requires there to be zeros
present here in order to derive field blanking.
This problem could be overcome with extra
gating but this would have been at the
expense of simplicity.

A similar problem (involving line blanking)
is resolved by gating the video output with
the INI function (pin 26 of IC61) in IC71b.
Without this any graphics symbol having a
picture point in its most left hand colurn
would have caused a “wrap around” while a
line that interferes with the DC level of the
line sync pulse. The only problem that
remains in this respect is that you will now
get a single “extra” picture point showing to
the right of the 64th character down a line if
you use a graphic in the most left hand
position of a line. This does not happen with
all graphics — only those that have picture
points in their most left hand column.

The five outputs from the alpha-numeric
ROM are wire ORED with five of the eight

outputs from the graphics ROM and held
high via pull up resistors R22 - 26. They are
then fed to the correct positions in the
serialiser shift register IC72. Note that the
remaining three outputs from the graphics
ROM have to be ANDED with a signal de-
fining whether or not the character is a
graphic (done by ICs71a, c and d). This is to
ensure that if alpha-numerics are printed
there is a correct inter-character gap.

So far we have avoided talking about how
the VDU RAM is addressed by the control
chip. Let’s deal with that now.

We are allowing the CPU to memory map
the VDU RAM. To do this we have had to
allow the MPU to take over addressing
control of the VDU RAM. This is done by
taking all the address lines from IC61 and
their equivalents from the system’s busbar to
a set of data selectors (ICs64, 65 and 66). If
the MPU addresses the VDU memory loca-
tion (any address between 1000H and 13FFH)
the block select line (MAP VDU) is activated.
This of course, could happen if ever the
address busbar went into a high impedance
state (during HOLD etc) so Lo prevent any
spurious pulses affecting the operation we
gate the VDU block select line with STSTB
which only occurs when valid address infor-
mation is on the busbar. We do the gatingina
D type latch so that during the complete
cycle of a VDU memory map the data selec-
tors are set to allow the computer address
bus to be transmitted to the inputs of the
VDU RAM. At the end of that cycle and at all
other times the data selectors hand over
address control to IC61.

A similar transfer of responsibility takes
place petween the normal input data to the
VDU (which gets to it via an output port) and
the main system data bus. In this case the
data is selected by ICs59 and 60. These also
receive their changeover instruction from
the changeover latch IC53. Note that we also
have to do a changeover between the inter-
nally generated memory write command (pin
17 of 1C61) and the MPU's MEMW strobe.
This is done within IC60.

It only remains to describe the gates on the
VDUs internal data lines and IC54. The
former are used to force the ASCII code for
“Space” on to the data lines when pin 13
(IC61) is at “O” in coincidence with a writing

pulse to the VDU memory. This is to allow for
the very useful internal function provided by
the IC61 to clear the screen and reset the
cursor in one operation.

The VDU controller carries out a number
of non writing functions as well as entering
and addressing data within its memory. By
using some of the ASCII codes as control it is
possible to do such things as move the cursor
in steps to any position on the screen, reset
the cursor, carry out a line feed or do a
carriage return clearing only the unused
part of the line. There are also a couple of
control codes that we wish the VDU to
ignore — OOH and O4H — respectively these
are NUL (or no operation) and EOT ( end of
text) flags. Recognition of all these special
codes is carried out by the VDU CONTROL
ROM (IC54). This has had to be specially
programmed for the TRITON.

To get best use from the TRITON and its
VDU you need to know hexadecimal and
decimal values of all the ASCII codes that are
used to generate alpha-numerics, graphics,
and control characters. You also need to
know which of the keyboard keys corres-
pond to each graphic character. To help you
we show all the graphics with their respec-
tive codes and key names in Fig. 00. Alpha-
numeric codes are shown in Fig. 00 and the
control codes in Fig. 00.

Normally you may output a character to
the VDU for printing in 1/0 mode every
83mS. The standard TRITON monitor errs
on the safe side and has a built in delay which
outputs a character roughly every 9mS. If
ever you write your own software you must
take this speed limitation into account. Fur-
thermore there are two [/0 operations which
take a considerably longer timeé™these are
“Clear Screen and Home Cursor” and “Home
Cursor”. These instructions must be followed
by a delay of at least 132mS. Again the
TRITON'’s monitor makes allowance for this
but you can get direct access to these func-
tions if you use either the “PRINT CON-
TROL” or “VDU” commands which exist in
BASIC 14.1. If you use these in BASIC you
MUST follow them with a delay loop having
a time constant greater than 132mS. (In
practice we found that a 200 step “FOR —
NEXT” instruction was quite safe.)

S e S — S ——
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During an INPUT or OUTPUT instruction
cycle the MPU will generate the address of
the I/0 port required on the least 8
significant bits of the address busbar, This
has to be decoded to provide a single line
signal which will activate the port. It is not
sufficient to provide this address on its own
because there is no way that the port can
tell whether the select signal has come from a
genuine port select instruction or whether it
is the low order byte of a memory read/write
cycle. Furthermore there are times within
the machine cycle when the address busbar
can be in a transient, or high impedance state
which could cause indeterminate address
information to be decoded by the port select
circuits.

To prevent these problems and also to
differentiate between input and output ports
the decoded port line is gated with either the
I/OR or I/OW control line. One or other of
these lines goes to ““O’’ after the ports
select address has been placed on the busbar
and terminates BEFORE the address data
changes. This pulse is of the correct duration
to strobe the 170 data on the data bus into or
out of the port in question. Take, for example,
the control of the Keyboard INPUT port. The
port itself is simply an eight wide set of
non-inverting tri-state buffers permanently
connected to the data bus.

Pins 1 and 19 enable the outpul of the port
when they go to level “O”. Normally these
pins are at “1” and held there by the output of
IC13b and keyboard data cannot affect the
data bus. IC18b and 15, between them allow
16 lines to be uniquely decoded from address
bits 0 to 7. We only use 8 ports on the main
board so part of this facility is redundant
hence not all the outputs from IC15 are used.
IC18b is a 2 to 4 line decoder operating as a 3
input NAND gate. The reason for this is that
the device was one left over in a half used
package and its use avoided having to put in
an extra IC just for the sake of one 3-input
gate. When address OOH is present on the
bus pin 1 of IC15 goes low which points to
Port 0 (the Keyboard). This signal is ORED
with I/OR by IC13c, d and b so when there is
coincidence IC49 receives “0” on pins 1 and
19. Whatever data is coming from the key-
board is transmitted on to the data bus and
then accepted by the CPU as genuine input
data. The reason for using three NAND gates

HOW IT WORKS

to provide the OR function is again to use
spare capacity in partly used ICs.

While on the subject of the keyboard port
some might question the use of only ONE
port for the keyboard instead of having a
second one to check the status. We get
around this apparent deficiency in the INCH
\Keyboard Input) sub routine of the monitor.
Interconnections with the keyboard put the 7
bits of ASCII on bits 1 to 7 and instead of
parity we are using bit 8 to carry the key-
board strobe. Output port 3 works in similar
fashion. IC15 decodes its address on pin 4 and
ICl4a ORs it with, in this case, [/OW. The
resultant pulse is used as a clock to the D
type latches within IC50. The data is entered
into the latches on the rising (trailing) edge
of the pulse. Using the trailing edge does not
matter here. There is just sufficient current
sinking capacity in a 74L.S374 (IC50) to drive
a small LED direct through a 1k0 limiting
resistor. The byte of data is therefore trans-
ferred from the busbar to the latches and
displayed in binary fashion on the LEDs.
Note that the LEDs are illuminated when a
“0” is output.

The VDU, when operating in 170 mode, is
situated at PORT 5. This works in much the
same way as the LED port but we are using a
NOR gate to give a positive going port enable
pulse. Bits 1 to 7 carry ASCII data and bit 8
the VDU strobe which is formatted to have
the correct timing characteristics by the
OUTCH (VDU Output) sub-routine of the
Monitor program.

A further output port was required to
switch the relay of the tape recorder power
control (to effect automatic starting and
stopping of the tape). Theoretically a single
bit port was all that was required but as
things turned out in the design this would
have required a new integrated circuit (there
were no spare latches left over anywhere
else!). Because of this it was felt sensible to
use a 74LS75 (IC52) which contains four
latches connected as two pairs. This way we
were able to provide a tape control signal to
the relay at pin 11 (the Q output of one latch)
by using data bit _ and this left a spareline on
that port (bit 7) which can be used by the
experimenter as an output line. The port to
call for this line is number 7. At the same time
the other pair of latches in IC52 are used as
OUTPUT PORT 6 which comprises bits 7 and

8. These are also spare.

As we’ve moved on to the subject of tape
control take note that there is a push button
switch connected across the relay contacts.
This is to allow manual override so that the
cassette recorder can be rewound etc. under
manual control without having to unplug the
remote control lead. See the relevant section
for more details about the serialiser I/ O ports
and MODEM for the tape recorder.

The memory of TRITON comprises four 1K
blocks of ROM, one 1K block of VDU RAM
and twelve 256byte blocks of Read/Write
RAM. The high order addresses are used to
decode individual lines which enable each
block while low order addresses point to a
specific location within the previously de-
coded block.

IC16 is a3 to 8 line decoder but we are able
to use it to decode, uniquely, eight individual
blocks of 1K from the six most significant
address lines. This is made possible by using
Al5 in inverted form and the internal gated
Select inputs of the 74LS138. The four lowest
order selected lines correspond to memory
blocks which start at 0000H, 0400H, 0800H
and 0COOH respectively and these hold the
MONITOR. BASIC “A”, and BASIC “B” read
only memories. The block starting at 0C00H
is a spare block reserved for ROM expansion.
The line decoded at pin 11 of IC16 addresses
the block of VDU RAM and the remaining
three lines are fed to three 2 to 4 line decoders
ICs 17 and 18a along with address bits A8 and
A9.

The latter three decoders break down the
remaining 1K blocks into 12 blocks — each
containing 256 bytes. Each of these 12 lines
goes to a specific pair of random access
memory integrated circuits that form the
main work area of the computer.

Except for the ROMs, gating with MEMR
and MEMW is carried out within the
memories themselves. The 2708 read only
memories only boast a chip select input and it
is necessary to gate the MEMR control signal
with each of the chip select lines prior to
making connection with the appropriate pin.
This gating is carried out by the quad 2 input
OR gates contained within IC19.
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8461 HIGWIAON — T¥YNOILYNYILNI AVAOL SIINOH1DIT3

L]
- Lomputer
S ey 7y
————
w
N
12V +5\
o
t
RECEIVED ©26
DATA ] Y A33 T3 1000 {fp
D1 O T2 b 2 " >
D2 O S (L ( L a1
D3 O~ s @ L 13 ; i P
D4 O—— Y e a0 1caz 5
DS (> i it [
D6 O + 7 38 |
[} | R T . SERIALIN ]
o ) [ 6 20 o ( 13 S
D8 Cr 5 %5 fime " 1t 6 Aa3
SERIAL OUT 3 4 Th 1000k
RG amy . P o
P— e RV :
TRANSMITTED ce0 ok~ 1
DATA = A SENSITIVITY ._”_4_0
W 10k '’ . 3 FROM
1 r A39 TAPE
BOOMH ak7 PHONO
17 7
4 e R42
i & 1 o 100k
DAV o 5 B AAA >
STATUS Pl g i
BITS FE 1 2 ok SR ca7 i
b i 29 s | - C25 RATE :'—’u L
39 15n
TemT 211623 18 4 : E - »—O
1 NOTE: i TO
1RP$|§|ET|C4> I IC80 IS AY 5:1015 IS R47 TARE
7 C81 1S 555 < e
PORT 1 STATUS WORD ENARLE ! ca2 B37
[Es o SATE IO it ) 3 E g
(QUTPUT) = RECEIVED DATA ENABLE @= 3 (A EB TAPE
(RECEIVE [AND RESET DATA ! : Q
DATA) AVAILABLE FLAG)

The tape 1/0 section of the Triton system.

The AY-5-1013 Universal Asynchronous
Receiver transmitter features tri-state out-
puls for received data and all status bits. Note
that respective bits of the data in and data
out terminals of the chip are commoned
together before joining the TRITON's data
bus. The Status bits of the UART are simi-
larly commoned with the DAV (Data Avail-
able) bit tied to bit 1 on the bus; PE (Parity
Error) to bit 2; FE (Framing Error) to bit 3;
OR (Over Run Error) to bit 4 and TBMT
(Transmitter Buffer empty) to bit 5. Note
however that TRITON's standard Monitor
only samples DAV and TBMT.

The DAV and TBMT flags are used to tell
the system when the UART has received and
has ready a complete byte of new data or
when the UART has finished a current
serialising eycle and is ready to accept a new
byte for transmission. In actual fact the
UART will accept a second byte while it is
atill transmitting the first due to the double
Bttt vt of fs teanmit tor bulfor

HOW

should be set on a frequency meter,

In order to transmit data the TRITON
Monitor first checks to see whether the
UART transmitter buffer is empty by
activating the STATUS WORD ENABLE
which is, in effect, PORT 1. This places the
status word on the data bus and the MPU
checks to see whether bit 5 (TBMT) flag is at
U1 If so it indicates that the UART js ready
and the Monitor then outputs its data on to
the busbar while activating the DATA
STROBE (PORT2). DATA STROBE starts the
transmission serialising cycle and the serial
data is output to the MODEM (IC82) at pin
25. If the TBMT flag was at “0” the Monitor
goes into a loop and waits until the UART is
ready.

In order to receive data the MPU asks for
status information, again through input port
I but this time checks bit 1 (the Data Avail-
able flag). This goes high as soon as a com-
plete serial byte has been received and for-
matied inta paeallel form in the UART's

IT WORKS-

byte of data is received. Clearly the software
cycle, which carries out this operation,
MUST have a shorter loop period than the
period between one received byte and the
next otherwise overrun errors will occur.

The Motorola single chip MODEM seemed
highly attractive from the word go as it is
extremely economical on external com-
ponents and needs no adjustment,

The MCI14412VL is such a versatile chip
that it was again difficult to decide which
mode it should be used in. Eventually, in
order to have a frequency pair that would
give best reliability with most tape recorders
and to allow the MODEM to receive at up to
600 baud (not that this is used at present) we
opted to go for the USA standard “originate”
mode in which the transmitted frequency
pair is:

MARK (“1"")=1,270 Hz
SPACE ("0")=1,070 Hz

Clearly we need to be able to demodulate

the same pair of frequencies so have to

The MODEM interfaces directly with the
UART and only needs a crystal and resistor
to lock it to the correct frequency pairs. It is
most important that a crystal of exactly
L.OODOMHzZ is used here otherwise you wiil
not be able to use pre-recorded tapes! The
transmitted carrier of the MODEM is an eight
level digitally synthesised sine wave of about
300mVrms which is buffered by TR1 before
being fed via C27 to the tape recorder phono
input.

To carry out a demodulation satisfactorily
the MODEM IC requires a very precise unity
mark/space waveform at pin 1. The tolerance
on the mark/space ratio has to be better than
+4%. If the carrier being played back from
the recorder carries any harmonic distortion
this will result in an asymmetric sinusoid
which will be difficult to convert to a square
wave of the above specification. To further
purify the sine wave it is amplified and
filtered by Q3. To some extent the input
sensitivity can be adjusted by RV3 but under
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[ hyes Foponad of seddalized it in THEPON ds
a BLAICE Bit, B data hite, o parity b and 2
STO bite, Thene are transmitled at a rate of
400 by st by the clogk comprising I8 (an
NE 66053 Baud rate is adjustable by about
+60 percent by means of RV2 and, of course,
it s important that this is accurately set if
tapes from other sources (recorded in
IRITON's format) are to be played back. To
obtain a rate of 300 baud the oscillator must
run at precisely 4800 Hz and ideally this

ot Tdchen The MG will loop andil Chin
condition e met. When the flag goes to ©'1”
the MPU uses port 4 to send a “Received
Data Enable” strobe to the UART. This
enables the outputs of the receiver buffer
latches and places the data byte on the
system busbar. To prevent the system reac-
ting 4 second time to the same DAV flag the
pulse from port 4 is also used to reset DAV
which then stays low until a completely new

operate i Simplex mode henee pins 2, 10 and
14 of 1C82 are allowed to be “1”. Internal pull
up resistors within the chip do away with the
need for external pull ups hanging on these
pins! Pin 2 actually is the “‘Self Test” control
input which makes the MODEM's receiver
demodulate the same frequency pair that is
being transmitted. Keeping this active pre-
vents any ambiguity as to whether one is
“originating” or “answering’’.
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THE POWER supply has been kept as simple
as possible, utilising three IC regulators to
provide the main rail supplies which are -+ 9
Viat 3 A (the TRITON does not draw all this
but do not rely on there being any to spare if
you are thinking of hanging any other bits
and pieces on this line!) +12 V at 0.5 A and
—12V at 05 A. A few milliamps are needed
by the ROMs and the 8080 at —5 V and this is
catered for by a simple zener shunt off the
—12 V rail

The #12 V rails are straightforward. Dis-
sipation by the regulators is low and no heat

HOW IT WORKS

The power supply
section of the Triton is
based on three ter-
minal regulators.

normal circumstances (within the range of
input voltages mentioned above) this should
always be set in its mid-point position. The
high purity sinewave at the collector of Q3 is
fed to IC83 which is a zero crossing compa-
rator which will sense the zero crossing of a
sine wave to within about 3mV. With a good
input signal this results in a square wave that
more than adequately meets the input
specification of the MODEM.

A close-up photograph of the PSU. Note the oriéntation of the IC
regulators.

sinks are necessary. The 470n capacitors on
the outputs of the regulators are to prevent
any parasitic oscillations. Note that the +5V
rail has a dozen 47n capacitors (C3 to Cl4)
shunted across it. These are anti-spiking
devices and have been placed in strategic
places on the board.

To avoid excessive dissipation in the main
+5V regulator (ICI) we decided on a
specially wound mains transformer, hence
the rather obscure specification for an 8.25 V
winding.




BARREL TYPE X-Y
PLOTTER ASSEMBLY

X-Y PLOTTER
ASSEMBLY

BARREL TYPE X-Y
PLOTTER ASSEMBLY

120V Stepping Motar Provision for

With Pan, Sprockat antd Paper guides PUP all versions £2
£88. Other voltage options avallable

P&P all units £2 50,

X-Y PLOTTER ASSEMBLY
Cansisting of frame with X & ¥
{No pen but provision)

Pen (Pan nat supplied). AS PICTURE assamblies

£55 =a. With alternative motor for Bed size 12729 Mo
nonrevarsih Erts 120V anly £43.45 ea. 1
riscnrdeEr or hanged 1o 12724

ea. With Pen ar £51.15 ma, 17

STEPPING MOTORS ONLY
Motars as used in plotters etc All
motors 200 steps per revolution 20
oz inch torque 120V 1000-0-1000
ohm Can be changed with care to
12/24V Data supplied £8 ea P&P
£1 Supplied for 12724V operation
£13 ea P&P £1

Just think about the uses!

OSCILLOSGOPE TUBES

Brand New Boxed — Carriage all tubes £3.25

Telequipment S52 £10 ea; D51, £15 ea, S42, £10 ea, D534
£20 ea; D52, £15 ea 531, £10 ea, Bradley 200, £85 ea,
Advance 0S3000, £85 sa, GEC types 924F, £25 ea; 924E,
£17.50 ea; 14968 £765 ea; Brimar D13-51GH, £65 ea;
D10-210GH/32. E40 ea: D13-46GM, £35 ea.

NOT BOXED — NEW — WARRANTED. Telefunken D14-131
replacement for Solartron CD1740 Cossor CDU150, S E labs
SM112 and GEC/MOV 1474 at £55 ea.

BUILD YOUR OWN BUS

Approx. 1Y; matre multiway ritsbor: cable terminated each end
with a 50-way female edge connecior Takes 0.7 printed circuit
board £2 ea. P&F 75p .

NOW — INGREASE AREA GIVEN TO
PICK-A-PACGK AT 50p per Ib

Large volume of new components you can L afford to miss

TELETYPE ASR33 with 20ma loop. Good condition. Special
low price £395 ea.

V2" MAG TAPE
Approx 1,500 ft. Now 20p each P&P £1
£3.25.

Or 7 for £1. Carr

FOR THE VDU BUILDER tube M28-13GH 23 x 17cm at £12
Base connections supplied

PLESSEY VDU. No keyboard — weird electronics. E60 ea
TELETYPE KSR33 from £275 each

Limited quantity of 35RO — 20ma loop — can be changed to
ASC1 1 code (3 hours™ simple work and £10 parts) OUR PRICE
EXCLUDING PARTS REQUIRED £70 ea

Ex-Ministry Teletype Punches 8 level 110 char per sec £50 each
AMPEX TM7. Nice condition £225.

Polished Wooden Cases to take normal QWERTY KEYBCARES
or can be carefully cut to take any size. £3 each F&P £t 50

* TRANSISTORS /DIODES/
RECTIFIERS, ETC. *

Guaranteed all full spec devices Manutacturers’
Markings

At §p each

BC147; 2N3707; BC172B; BC251B; BC348B;
BC171A/B; BC413; D10; BAX13; 1N937;
BA102BE, BZXB3; TIS61; 2N5040

At 10p each

TN4733A; SN7451N; BYX10-15KV 0 36A;
BYZ10 16p ea. TIP34A — 50p ea, BD538 — 40p
ea Heavy Duty Bridge Rectifier — 20p ea.
CA3123E — £1 ea. BDY55 — £1 ea. 2N3055 —
40p ea; TIP31B 12p ea

TBA560CQO £2 ea; 1N4436T-TO3 Flat mount 10A
200piv £1 ea 2N5879 with 2N5881 Motorola
150W Comp, pair £2.

BD535; BD538 Comp. pair — 75p.

Linear Amp 709 — 25p ea. °

P&P Extra on all items

FINNED HEAT SINK — single TO3 — size 4%in x
3in x 1%in 50p ea. P&P 75p

Texas Bridge Rectitier 55B05-50V 5A 60p ea
P&P 20p.

MOTOROLA POWER TRANSISTORS type
W0993/441. T03 Min voltage 500. 20p ea P&P
15p.

BFY51 — 12p.

BU208 £1 20 ea. P&P 15p

CABLE NEATERS — neaten up your wire on a
chassis with these push-on clips. 10 for 20p 100
for £1.50. P&P extra.

74500 12p 74510 5p  74H51 7p
7401 5p 7417 14p 7453 5p
74802 12p 74538 10p  74H74 12p
74504 12p 7451 S5p 74574 12p

75325 — Memory Core Drivers 600ma capability Fast Otner
uses. RIDICULOUS at £1 ea.
75453 — Dual Peripheral or Drivers 75p ea

AUDIO AMPLIFIER BOARD. Size 4% x 2% Ouiput pair of
TIP31s Circuit supphed £1.50 ea. P&P 30p

TELEPHONES. Post Office style 746 Black or
two-tone £6.50 ea Modern style 706 Black or
two-tone grey £4.50 ea P&P €1 each 0ld black
style £1.50 each P&P £1

HANDSETS only 706 style £1.75 each Older
style £1. P&P 75p

TELEPHONE EXCHANGES. g
autematc exchange oriy from £95,

* 10007 Fzec iy Capacters 10 for 30p. P&P

15-way

NEONS Apc 60V Brand New 10

Zx 1Z2m nign guanty plastic 15p
== P&F i0g

LARGE RANGE OF ELECTROSTATIC VOLT-
METERS 0-30CV 2 £3, 10 20KV max.
Ge 5K\ 31z £6. Thereafter£1 per KV.

From

PAP
DON'T FORGET YOUR MANUALS. S A £ with

‘eguiremenss

DIGITAL 24-hour CLOCK with built in Alarm as used in Braun
Digital clocks. Silent running. Large dluminated numerals. AC
mans. Size 6% x 2% x 2%. Only €4.25 ea. P&P 50p.

POWERFUL MINIATURE GERMAN 12V
REVERSIBLE MOTOR. No load current 70MA,
excessive load 400MA Size 1%x13/16 dia
Sraft 5 16 x approx 1/16" dia 50p each P&P
40p

NEW ITEMS

ALMA Min. PUSH BUTTON REED SWITCHES. High

reliability 18 x 27 x 18mm. Ideal for KEYBOARD 50p ea P&P

extra.

MOTOROLA MC 4028 60p ea.

MOTOROLA MC 7441 40p ea.

IC 7402 12p ea

MINIATURE FANS 3

75p.

;IONEYWELL HUMIDITY CONTROLLERS 25p ca P&P
5,

square (like muffins) 115V £5 ea P&P

Sp.
SPRAGUE 100mfd +500mfd 210VDC working Brand new §
for 50p. P&P 50p.

REED SWITCHES. Sub-min. Size 20mm 10p aa

SMITHS encapsulated transistorised AUDIBLE WARNING
DEVICES 4V:12Y Can he driven from TTL 50pea. P&P 25p
Attractive GRILLS speaker covers/ventilation. Size ‘approx
4 X7 [Size may vary slightly). Plastic 20p ea Metal 35p ea.
P&P extra

BURROUGHS 9 diglt PANAPLEX riirrieric display. ! sagment

0:25 digits with red besal With data £1.95 6= PRP 20p

MINIATURE NIXIE TUBE type ITT 58705T Digit size O K

Mre ended 50p each PEP 20p 4 for £1.75 PAP 355

TRANSFORMERS 115V AC wnput Secondary 30V and 2.6V

10VA, 50p sa P&P 50p

21-WAY SELECTOR SWITCH. Single pole with reset coll

240V AC coils. Additional switch contacis for auto reset ate

E1.45e3 PRP TEp

As ABOVE with-additional 240V relay on base plate and full black

pla cevir £2.45 ¢ "RP EY B0

SNAIL BLOWER 110V AC 500 MA Brand new by Sirflaw

Dovelopments. Quiet and very good lopking £2.50 ea. PAP E1

POTTER & BRUMFIELD 18-48Y DC Relay 3 polsc/o Heawy

Duty Plug-in type with base B0p ea. P&P 25p

MINIATURE KEYBOARD. Push contacts, marked 0-9%-and A-F

and 3 user definsble keye £1.75 ea FAF 3b6p

MULLARD CORE (44245 a 15pes PAP 10p.

CLARE REED RELAYS 24V DC Coil Single pole make. Size

1% % 7/16" x 7/16" at 25p ea. PAP 10p

ROTRON CENTAUR FANS. Size 4 5 %4 5'%1.5" 115V

5-blade €4 ea P&P 75p

Min. PLUG-IN type RELAYS. Plastic covers 2-pole c/o 24V

25p ea P&P 15p.

CROUZET/MURTEN SCHWEIZ MOTORS. 110V 50HZ 4

rpm Gearbox can be removed . 78p ea. P&P 75p

FRAMCO MOTORS. 115V 50HZ Input single phase 1/12th

HP: 1450 rpm; on sient mount. Ac new. €1 ea. F&F E1.75.

PYE DYNAMICS THICK FILM 1MHZ Clocking Osc. BV

5;|_|_p|1|f Slze 19x25%Gmm. Drives one TTL laad 72p ea. P&P
op

COMPRESSOR UNIT. Compact. 115V 50HZ single phase
1.5A continuaus 1425 rpm. Outside piston housing approx. 3'.
£18ea PAP E2

MAGNETIC DEVICES. Plug-in RELAYS 240V AC. 3-pole c/o0.
Heavy duty 10 amp Complete with base Ex'brand new
equipment NOT USED. 3 on sub assembly £2.50. P&P £1 or
£1.25 ea P&P 45p.

SMALL MAINS TRANSFORMER 240V Pri 12V 100MA sec.
B0x40%x42mm B0pea PRP 75p

G.l. BRIDGE RECTIFIER type W01 (ideal for above) 17p ea.
FAIRCHILD FND10 7 segment display 0.15 Red. Common
cathode 65p ea. P&P 16p Inlo supplied

MULLARD TUNER MODULES — with data.

LP1171 combined AM/FM IF strip 10.7MHZ. £3.50 ea
LP1179 FM front end with AM tuning and 87 4MHZ to
104 SMHZ wning 10.7MHZ IF £3.50 ea. P&P 50p each unit.
The Pair £5.75 P&P 75p

POWER UNIT MODULE containing 2 small, 3 med. & 1 large
ferrite cores 3-TO3 power transistors, caps, resistors, high
powered diodes. 9 transistors, 3 min fuse holders, etc. £1.50 ea.
PP 27 25

GENERAL ELECTRIC OPTO-ISOLATORS type H1i5VX504
65p ea P&P 15p 10 for £5. PP £1

MINIATURE REED SWITCHES 9p ea. P&P 15p

ROTARY SWITCHES. 250V 10A 10p ea. PRP 15p.

LEDEX ROTARY SOLENODIDS 115V DC. No switch assembly,
25pea PRP 25p

POTTER & BRUMFIELD TIMER RELAYS. 24/48V Heavy
duty 2-pole £/ owith 5 secs delay at 48V increasing with voltage
reduction, Timing can be altared by changing value of resistor /
oapacitance S0p ea. P&P I5p

BROOKE CROMPTON & PARKINSON extractor fan assem-
bly 115V operation. £1 ea P&P €2 OR TWO for £1 50 Carr
Ee-26

ITT-CREED S5 LEVEL PAPER TAPE

Punches and Prints on % READER

paper Complete with Power Reversible Small size
Supply Solid State Size 15 x approx 5 x 3 x4 £2
11% x 22" deep £13 ea each P&P E1

A MILLION MUST GO
HIGH NOISE IMMUNITY LOGIC.
DUAL IN LINE 16-PIN CERAMIC. 12V Rail Con-
venuonal TTL package. Guaranteed full spec.
devices Full data 2p ea
MIXED PACKAGE — £1 P&P 25p.

LARGE QUALITY OF TEST GEAR ON VIEW
AT LOW COST — CALLERS WELCOME

DON'T FORGET YOUR MANUALS S.A.E.
WITH REQUIREMENTS

34

Minimum Mail Order £2. Excess postage refunded. Unless stated — please add £3.25 carriage to all units
VALUE ADDED TAX not included in prices — Goods marked with % 12V % VAT, otherwise 8%
Official Orders Welcomed. Gov./Educational Depts., Authorities, etc., otherwise Cash with Order.
Open 9 a.m. to 5.30 p.m. Monday to Saturday
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== ET| BOOK SERVICE =

|
mmTEST INSTRUMENT S m— ‘
|

mmm BEGINNERS

Beginners Guide to Electronics squire~ £2.65
Beginners Guide to Transistors Reddihough £2.65
Electronic Measurement Simplified ¢ Halimark £2.20
Electronics Self Taught ashe£4.40

Beginners Guide to Integrated Circuits sinclarr £315
Principles of Transistor Circuits 5 amn£4.75 |
Understanding Electronic Circuits sinclan £4,10 |
Understanding Electronic Components Sinclair £4.10

The Oscilloscope In Use sinclair £3,10

Test Instruments for Electronics M Cifford £2.40
Working With the Oscilloscope A Saunders£1.95
Servicing With the Oscilloscope G King £5.60

Radio Television and Audio Test Instruments King £5.90

Beginners Guide to Radio ks £3.15 S ERVIC TN G o —
Beginners Guide to Audio sinciair £3,10
Beginners Guide to Audio | R sinclan £3.20 lectronic Fault Diagnosis sinckur £3.20

Rapid Servicing of Transistor Equipment ¢ Kinz£2.95 |:
Tape Recorder servicing Manua! Gardner Vol 1: 1968-70 £8.50

smm C O OK BOOK S s —— Vol 2. 1971-74 £8.50 I
FM Radio Servicing Handbook xin: £4.80 {

TV Typewriters Cookbook £7 40 Basic Electronic Test Procedures | M Gouhes £2.45 |

CMOS Cookbook £8.00 |

TTL Cockbook £7.55 . I

Active Filters £11.00 mm COMMUNIC ATIONS m—— U

IC Timer Cookbook £7 50 !

1C Op-Amp Cookbook £9 40 Communication Svstems Intro To Signals & Noise 8 Carison £7.50 |
Digital Signal Processing Theory & Applications [ R Rabmer £23 80 ‘
Electronic Communication Systems o Kennedy £8.50

[ A P P L l C A T I O N S [C e =1 Frequency Synthesis. Theory & Design Mannassewitsch £20.40 I
Principles of Communication Systems ki raub £8.10

Advanced Applications for Pocket Calculators i t.ineit £4 20

Build Your Own Working Rebot D Heiseman £3.35

Electronics and Photography & srown £2.30

|
Fire and Theft Security Systems b we. £2 00 e THEOR Y s s s s |
How To Build Proximity Detectors and Metal Locators 1 ~hilds £3.35 . . .
How To Build Electronics Kits Cape1 £2.10 Iniroduction to Digital Filtering #ouncr £3.40 I
Linear Integrated Circuit Applications ¢ Clayton £5.40 Transistor Circuit Design Texss Instrumenc« £9.35 I
Function Circuits Design & Applications burr Brown £15 95 Essential Formulae for Electrical and Electronic Engineers ~ M Morns £1.65
110 Electronic Alarm Projects kR M Marsun £3.45 Modern Electronic Maths Ciilford £6.70
110 Semiconductor Projects for the Home Constructor R M Marston £3,25 Semiconductor Circuit Elements 1 b lower £6.40
110 Integrated Circuit Projects for the Home Constructor & M Marsion £3.25 Foundations of Wireless Electronics v ¢ Scrogsie £4.45
110 Thyristor Projects Using SCRs R ¥ Marston £2 95 Colour Television Theory Hudwon £6.20
Handbook of IC Circuit Projects ashe £2.30
Practical Electronic Project Building Amsic and Colwi £2 45

EEREFERE N [ e

Transistor Tabelle (Includes physical dimensions) £4.10

= TV A N D HI - F I N LT ST Electronic Engineers Reference Book (Ed. 4) L W Tumer £27.70

Solid State Circuit Guide Book B ward £2.25

Electronic Components M A Colwell £2.45

Electronic Diagrams W a Colwell £2.45

Indexed Guide to Modern Electronic Circuits Goodman £2.30

International Transistor Selector ¢ D Towers £5.25

International FET Selector 1 1> Trowers £4.35

Popular Valve/Transistor Substitution Guide £2.25

Radio Valve and Semiconductor Data A ™ 8ul £2.60

ma | O (| { e S T S S Master Transistor/Integrated Circuit Substitution Handbook £5.60
World Radio TV Handbook 1978 (Station Directory) £8.00

Logic Design Projects Using Standard 1Cs ' wers £5 10 Radio, TV and Audio Technical Reference Amos £24.85

Practical Digital Design Using 1Cs j vroenton £12.50 TV Technicians Bench Manual (New Ed) wuding £5.10

Designing With TTL Intergrated Circuits Tev Insirunani- £9.05

Audio Handbook ¢ king £6.50

Cassette Tape Recorders | tuil £525

Solid State Colour TV Circuits G kR wiiding £6.35
Hi-Fi Loudspeakers and Enclosures ¢ ohen £8,20
How To Build Speaker Enclosures Badmaicil £3.10
Master Hi-Fi Installation xing £2 80

How To Use IC Circuit Logic Elements | - £3 65

110 COSMOS Digital IC Projects for the Home Constructor = » v E3.20 _MISCELLANEOUS_
Understanding CMOS Integrated Circuits 2 .- £3.90 . -

Digital Electronic Circuits and Systems & M <1« £3.50 Integrated Electronics J Mimin £7.70

MOS DIGITAL ICs ¢ than £4,60 Microelectronics Hailmars £3 80

Practical Solid State DC Supplies = © 7w~ £6.20
Practical Triac' SCR Projects for the Experimenter & rox £2.25

mmC OMPUTING e, Printed Circuit Assembly fiasme s ¢ foe £2.45

Microprocessors and Microcomputers k& sowick £18.00
Microprocessors b ¢ McGlvnn £8.40
introduction to Microprocessors aspinai £5.90

Modern Guide to Digital Logic (Processors, Memories and Interfaces) £4 30 Fanen behlnd recent advanceS?
Just starting out?
Need a decent reference book?

mm O P - A M P § eoesessessessssssmm

Applications of Operational Amplifiers Graem: (Burt Browny £8 30

Designing With Operational Amplifiers surr frown £13.75 1 1

Experiments With Operational Amplifiers Clivton £3.40 ETI BOOk S.eerce pr0V1deS an easy
110 Operational Amplifier Projects for the Home Constructor R M Marsion E2.95 Way Of gettlng your hands

Operational Amplifiers Design and Applications ¢ Tobery (Burr Biown £7 40 . 2

Op-Amp Circuit Design & Applications | C.rr £4.00 on the rlght tltle‘

How to order: Make cheques etc payable to ETI Book Service. Payment in sterling only please. Orders should be
sent to: ETI Book Service, PO Box 79, Maidenhead, Berks. All prices include P&P.
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Wilmslow
Audio

THE firm for speakers!

Send 15p stamp for the world’s best catalogue of
Speakers, Drive Units, Kits, Crossovers, etc., and
discount price list

ATC @ AUDAX @ BAKER @ BOWERS & WILKINS
® CASTLE @ CELESTION @ CHARTWELL @
COLES @ DALESFORD @ DECCA @ EMI| @ EAGLE
@ ELAC @ FANE @ GAUSS @ GOODMANS @
HELME® | M .F. @ ISOPHON @ JR @ JORDAN
WATTS @ KEF @ LEAK @ LOWTHER @
McKENZIE @ MONITOR AUDIO @ PEERLESS @
RADFORD @ RAM @ RICHARD ALLAN @ SEAS @
TANNOY @ VIDEOTONE @ WHARFEDALE

WILMSLOW AUDIO Dept. ETI

SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE, SKS 1HF
Discount HiFi, etc., at 5 Swan Street and 10 Swan
Street

TEL: WILMSLOW 29599 FOR- SPEAKERS
WILMSLOW 26213 FOR HIF!

@ TARGET ELECTRONICS @
(4] FORMERLY “THE RADIO SHOP*

16 Cherry Lane Talsphone:

Bristol BS1 3NG 0272421196
Official orders welcomed. Gvt /Educational Depts etc
| | Size 60 mm x 45mm x 40mm
' u
B LU LA 7 e B T21 0-50pa T30 O-1Amp
N T22 0-100pA T33 0-50vAC
A | T23 0-500pA T34 0-300c AC
b Rl | | T24 O-1mA T35 S Meter
2 | T25 O0-5mA T36 Vu Meler
726 0-10mA T40 50-0-50uA
727 0-50mA T41 100-0-100p A
728 0-100mA T42 500-0-500p A
T29 0-50mA T43 0-30vDC
Price £4.65
PANEL METER

with ILLUMINATION WIRING =
Dials are clearly figured on bright white Sizoll CmmiNI8 2
tor easy reading 2 5% F S D accuracy. 043 0-30pA 0420 0-200uA
Zero adjustment at front Cushioned pointer 045 0-50p A 0450 0-500pA
stops Complete with mounting nuts and 0410 O-100pflA

washers Price £5.70

Prewired and have lamp terminals instalied 10 or more 10% Discount P&P 50p
on rear

Snap off front cover and insert Lamp Kit . THANSISTOH SPEAKERS

(opp. extra). 65p o 64SS 2% 64ohms 60p
Two 6.3V bulbs for press-in fitttng onto  3ws8gQ 2% Bohms 50p

pre-wired connector blocks which require w2 2V 8ohms 50p
12 6V external power through the rear 5012 2 8ohms 60p
terminals already fitted 4512 1% 8ohms 60p
THANS URMERS 3812 1% 8ohms 60p
RIMARIES 240 10 or more 10% Discount. P&P 25p
TR1 6-0-6 100MA 80p
TR2  90-9 75MA 83p BUZZERS
TR3 12-0-12 50MA 90p Very loud note Cream plastic case. 50mm
TR4 12-0-12 100MA £1.10 45 30mm high 3 fixing feet with holes
TR1A  6-0-6 100MA 92p  spaced at 50mm
Int screen 9201/6V — 65p
TR2A  9-0-9 75MA £1.00  g201/12v — 70p
Int screen P&P 25p
TR3A 12-0-12 SOMA £1.10
Int screen .
®MOT Output Transiotrmer 1 2K-8ohm TR4A 13 Volt 500MA Twin Bobbin ~ 70p
200MW 27p P&P 45p
. % Discount
P&P for above 25p All above 10 or more 10%

-- NASGOM 1 280 MIGROCOMPUTER KIT

BARCLAYCARD
Includes interface for: TV or Monitor — cassette, dump —
Teletype — spare, P10, Expansion RAM-BOARD up to 32K.
Potential: High Level Language, Mini Floppy Disk, Excellent —
Z80 evaluation kit. £197.50 + VAT. P&P £2 50

@ Please add 12 % VAT Remainder 8% VAT
Large selection of aluminium boxes & Instrument Cases
Phone in your Access or Barclaycard order Catalogue 25p post paid
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'\ A Fastand
' Easy Profit
Message
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Lektrokit

For hobbyists and home project constructors,
Lektrokit have put together the most comprehensive
range of breadboarding and testing devices on earth.
For you, Lektrokit have display racks, window

stickers and catalogues to help you sell the entire range- faster and easier.
For you, too, Lektrokit will be advertising to hobbyists and home project construct-
ors continuously - telling them about the Lektrokit products that you supply.

If, of course, you have the stocks. And that's up to you.
Launch dates for Lektrokit’s exciting new range are November 21-25 - at
BREADBOARD 1978 - but you can get in on it NOW! Just use the coupon.

LEKTROKIT Sompietes the circift,

Reading, Berks RG6 1AZ, Telephone 0734 669116, I
| am a bona fide UK trader. Please send full information about faster and easier profit by Lektrokit, I
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I : Tel.
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Venus, the shrouded planet of Edgar Rice
Burroughs and Ray Bradbury, has fascinated
men and telescopes for many decades. It
was the favourite choice to house monsters
and the scientists’ choice for life of a more
mundane type. Conditions are not that fav-
ourable, however, but are still interesting
enough to warrant the launch of the Muiti-
probe which should tidy up some of the

mysteries remaining.

Fig. 1. The Pioneer Venus Multiprobe spacecraft; a thermal test

model is shown.

THE TWO Pioneer spacecraft should reach Venus
around the end of this year, being sceduled to rach orbit
on the 4th December. One of these probes, known as the
‘Orbiter’, will circle the plant for at least one Venusian
year. It will collect data on the upper atmosphere of the
planet (including field strengths and the types of particle
present) and will also record events occuring on a global
scale on or around the planet over a fairly long period of
time.

The other spacecraft will consist of a transporting
vehicle, known as a ‘Bus’, which will convey one large
srobe and three small probes to Venus. All five parts of
this spacecraft will enter the Venusian atmosphere at
widely separated points and will transmist data back to
earth. The four probes will fall to the surface of the
slanet and should provide much information about the
ower atmosphere at four widely separated points.

Although Venus is our closest planetary neighbour, it
s always covered in very thick cloud: our knowledge of
this planet is therefore very limited, especially as regards
:s lower atmosphere. The early probes have shown that
Jenus has a high surface temperature and an
stmospheric pressure nearly one hundred times that of
+ne earth, but a great deal of work remains to be carried
~ut It is expected that the two Pioneer spacecraft will
~crease our knowledge of this planet by a factor of
=hout ten. They will also greatly increase our know-
=dge of the solar system and are expected to provide
~uch information which will add to our theories about
she origin of the earth.

Pioneering Spirit

~= Pioneer missions were conceived as long ago as.

;E 0 as a result of recommendations made by the
S-=c= Science Board of the US National Academy of

Sciences who decided that there is a need for relatively
low cost orbiter and probe landing systems for Venus
investigations. Overall responsibility and control of the
mission has been given to the National Aeronatuic and
Space Administration (NASA) Research Centre at Mof-
fett Field, California.

The Hughes Aircraft Company gained a contract to
manufacture both space vehicles for the Pioneer mission
in February 1974 after a series of competitions which
started in 1972. The scientific instrument payloads were
selected in June 1974, thirty instruments being in-
cluded on the list. The spacecraft will be launched on top
of Atals SLV-3D Centaur D-1AR rockets from Cape
Canaveral, Florida. The vehicle tracking, command
signal transmission and data reception will be carried out
by the established US Deep Space Network stations in
California, Spain and Australia

The Multiprobe Mission

The Bus, the large probe and each of the small probes
include payloads of scientific instruments. The
Bus will be destroyed by burn-up in the Venusian
atmosphere after its two instruments have transmitted
data back to earth. It is, perhaps, somewhat surprising
that work on the atmosphere and weather on Venus is
expected to teach us more about the weather on earth
The multiprobe vehicle is a circular, spin-stabilised
craft with an array of solar cells around its exterior. The
large probe will examine the atmosphere surrounding
the planet, measuring the clouds, the atmospheric
composition, etc. The three identical small probes will
separate and enter the atmosphere some 7.000 miles
apart two of them on the dark (night) side. They will
collect information on the general circulation of the
lower atmosphere, >
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Structure

The structure of the multiprobe unit is shown in the
exploded view of Fig. 2. The cylidrical solar panel is
2.64 m (100 inches) in diameter and 1.22 m in length.
The equipment sheif if 2.47 m in diamter, the electronic
units and the scientific instruments being mounted on
this shelf.

The large probe is at the centre of the spacecraft on an
inverted conical structure, whilst the three small probes
are symetrically placed around the main probe. Each
probe is fixed by spring loaded clamps which can be
released (pyrotechnically) about 20 days before the craft
arrives at Venus so that the five sections move indepen-
dently.

The probe weight, including the interfacing connec-
tion with the launching vehicle, is designed to be 920
kg. Great care has been taken in the thermal design of
the craft to ensure that the temperature is kept between
suitable limits; heaters and thermal blankets are in-
cluded and appropriate materials with suitable thermal
properties are used.

The control system employs a sun sensor and a solid
state sensor which can detect the radiation from 24
stars. The vehicle contains two tanks which will be filled
with 32 kg of liquid hydrazine propellant. When this
liquid is allowed to pass into a chamber containing a
suitable catalyst, it decomposes into nitrogen and
provides a thrust of about 0.5 kg as a jet for controlling
the spacecraft's trajectory, attitude and spin rate.

The power for the spacecraft is obtained from the
cylindrical array of solar cells which has an area of just
over 6 square metres. This provides 228 W when the
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SUPPORT
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CYLINDER

EQUIPMENT SHELF

RADIAL THRUSTERS
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AXIAL THRUSTERS
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|
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spacecraft is near the earth, but extra power can be
obtained for a limited time from two 7.5A-hr nickel-
cadmium batteries. The solar cells and batteries provide
a 28 Vsupply: overload protection and undervoltage
detection circuits are included in the power supply
system.

Command signals are transmitted from the Deep
Space Network ground stations to the Bus at 4 bits/
second using pulse code modulation or frequency shift
keying. The electronic on-board equipment can store
command instructions for execution at some later time.
Six command output modules on the equipment shelf
can distribute 384 pulse commands and 12 quantitative
(or analogue) commands to scientific instruments and to
the spacefraft units. Commands from the earth stations
modulated onto a 2115 MHz carrier wave are received
by the spacecraft transponders.

Data for transmission to the ground is convolutionally
encoded, assembled into 8 bit words in a 64-word frame
and modulated into a data stream. Eight data input
modules on the equipment shelf can receive the signals
and establish up to 253 data channels with the telemetry
processor for transmission to earth.

The data is transmitted on a 2300 MHz beam at a
power of 10 or 20 W using one of three antennas and a
data rate of between 8 and 2048 bits/second. The
antennas comprise two omnidirectional types (forward
and aft) to provide spherical coverage at both the
transmit and receive frequencies together with a
medium gain horn antenna at the aft end of the craft.

Fig. 2. An exploded view of the Multiprobe unit

Fig. 3. The large probe with shield and pressure vessel

PRESSURE
VESSEL
MODULE

HEAT SHIELD/
AEROSHELL
STRUCTURE
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To Boldly Go . ..

The launching vehicle will place the muitiprobe space-
craft into an earth parking orbit about 167 km above the
carth where it will remain for 18 to 23 minutes before
adopting the interplanetary trajectory shown. The
spacecraft will initially be spinning at 5 RPM, but it is
expected that contact with the ground station at Can-
berra will occur within four hours from launch and the
rate of revolution will then be increased to 15 RPM by a
command from the ground.

During the passage of the spacecraft towards Venus,
the forward antenna will be employed to communicate
with the 26 metre diameter dish aerials of the Deep
Space Nwtwork. A velocity correctin of upto 12 m/scan
be made five days after launch and further correctians at
70 days after launch, etc. Command signals for these
carrections will be transmitted from one of the huge 64
metre diameter earth station aerials.

The large probe will be separated from the Bus about
24 days befora arrival at Venus. The spacecraft axis will
then be precessed so that the medium gain horn can be
used for earth communication. A velocity correction of
5 1 m/s will be made to achieve the required small
orobe trajectory and the three small probes will be
released about 20 days before reaching Venus, The spin
rate will have been previously increased to 48.5 RPM so
=< 1o provide a suitable tangential velocity at separation
ior the small probes to acquire the desired trajectory.
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Fig. 4. An exploded view of the Orbiter spacecraft
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The velocity of the Bus will be corrected 18 days
before its arrival at Venus to achieve the desired arrival
point and to delay its arrival by 90 minutes so that all of
the probes will have impacted on the surface of the
planet by the time the Bus arrives in the upper
atmosphere. Burn-up will occur at some 120 km above
the planet.

All five vehicles will enter the atmosphere in a two
hour period and all will be transmitting simultaneously,
so the time of entry will be arranged to be one at which
two of the Deep Space Network stations can simul-
taneously receive signals to avoid possible loss of data.

Large Probe Mission

The large probe is to be aimed at a point on the daylight
side of Venus, decelerations of up to 400 g being
possible at times during entry. The large probe
parachute opens at a height of 67 km and for the next 18
minutes the probe descends under the stabilising in-
fluence of the parachute to a height of 46 km at which
point the parachute is jettisoned. The probe then falls to
the surface of the planet over a period of some 38
minutes.

The probe is not required to survive impact with the
surface of the planet, but will withstand the pressure and
temperature at the surface. This requirement together
with the requirement that the probe can withstand the
fierce acceleration presents many design problems
unique to this mission.
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The large probe and its deceleration module have a
total weight of some 316.6 kg. The deceleration module
provides thermal protection during atmospheric entry; it
consists of a pointed nose cone of 45 angle with a
diameter of 1.42 m. The base of the probe is thermally Fig. 7. The interior of a small probe
protected by a coated fibreglass aft cover.
The dacron main parachute has adiameter of nearly 5 ANTENNA
m and is deployed by a much smaller pilotchute 0.76 m
in diameter ejected by a mortar. The pull of the NEPHELOMETER
parachute extracts the pressure vessel module from the
. AFT INSULATION
deceleration module. BLANKET EXCITER
22
PRESSURE VESSEL 2
Pressure Vessel AFT SECTION N\ AFT SHELF
. ) . COMMAND/ i =
This vessel contains nitrogen at a pressure of between DATA UNIT L IS PYRO
about 0.5 and 2 earth atmospheres, but can withstand CONTROL
an external pressure of about 100 atmospheres. The 73 UNIT
c¢m diameter titanium pressure vessel is constructed in < (q ] -
three pieces and is about 6 mm in thickness. There are { ' 1 POWER
15 apertures and 7.6 m of sealing are required to INTERFA
prevent gas leaks at the high temperature of the Venu- . UNIT
sian surface. The thermal insulation ensures that the
electronics and instruments inside this vessel remain at a FWD SHELF : ::,\\l’\é%LATIC.
temperature not greater than 50 C even when the e
, S =" BLANKET
external temperature reaches 480 C. % %
A 19 cell 40 A-hr silver-zinc battery supplies power to BATTERY
the pressure vessel assembly. A total of 15 magnetic PRESSURE VESSEL

latching relays provide on/off control, whilst parallel
fuses provide overload protection. Four solid state
amplifiers, each rated at 10 W, feed a cross dipole
antenna mounted on the rear of the pressure vessel
which sends the data back to earth. A data rate of 128 or
256 bits/sec in a convolutionally encoded format is
used, the system being capable of providing 72 data
channels and 2 minor frame formats in an 8-bit word, 64
word frame. A 3072 bit memory provides storage
¢ facilities during the entry communications blackout; this
blackout will have a duration of about 10 seconds.
The entire sequence of 128 commands is predeter-
i mined and programmed prior to the multiprobe launch.
Atimer with a 24.27 day capacity and a stability of = 32
seconds turns on the system prior to entry.
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| FORWARD SECTION

The seven scientific instruments in the large probe
weigh a total of 35 kg and require 106 W for their
operation. Three of these instruments require inlets for
sampling the atmosphere and four require windows for
viewing the atmosphere. All of the windows except ane
are made of sapphire, the exception being the window
for the infra-red instruments which is a 13 carat diamond
nearly 2 em in diameter; diamond is the only material
able to transmit infra-red in the 10 micron region and to
withstand the temperature and pressure at the Venusian
surface.
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The Small Probes

The three identical small probes are designed to meas-
ure the characteristics of the Venusian atmosphere
simultaneously at three widely different locations. They
are designed to withstand the high temperature and
pressure at the surface of the planet, but need not
necessarily withstand the impact with the surface
During entry into the atmosphere at a speed of about
11.6 km/s, a deceleration as great as 5652 may be
encountered. The time of descent to the aurface will be
about 59 minutes.

Each small probe contains a pressure vessel and a
deceleration module. The total weight is some 97 kg.
Unlike the large probe, there is no parachute with each
small probe and the deceleration module is not detached
during descent. The cone of the deceleration module has
a diameter of some 76 cm.

The small probe pressure vessels which contain the
electronics and the instruments are designed to operate
with an internal atmosphere of xenon at between 0.25
and 2 earth atmospheres pressure. These vessels consist
of a two piece titanium shell of about 46 cm diameter.

The small probes are each powered by a battery
containing 20 silver-zinc cells with an 11 A-hr rating.
Each probe employs a single, solid state power amplifier
rated at 10 W RF output; this amplifier feeds a crossed
dipole antenna mounted on the rear of the pressure
shell. A stable oscillator maintains the S-band downlink
frequency to 1 partin 10° The data rate used from the
small probe to earth is 16 or 64 bits /second, whilst a

r

Fig. 8. A small probe
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32072 bit memory is used for storage during entry
~'ackout and when the bit rate is being changed. A
2+ 27 day timer turns on the system prior to entry into
sne Venusian atmosphere.

The 64 bit/second data rate is used initially, but atan
=+ 1ude of some 30 km above the surface the data rate is
=duced to 16 bit/second to allow for the attenuation of
== radio frequency signal as it passes through the
s=nser parts of the Venusian atmosphere.

The Orbiter craft. Note the long magnetic probe to measure the >

anagnetic field well away from any interfering field from the
caft
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The Orhiter Mission

The main aim of the Orbiter mission is to put 12
scientific instruments in orbit around Venus and to
receive informaiton from these instruments. It can be
seen that the Orbiter spacecraft has much in common
with the multiprobe vehicle, including a rather similar
structure. Some of the most noticeable differences are
the replacement of the probe structure by a high gain
aerial system which can provide communication with the
earth at distances of up to 250,000,000 km. A 4.5 m
long magnetometer boom is also used in the Orbiter
craft.

The size of the Orbiter spacecraft is similar to that of
the multiprobe craft. The diameter of the cylinder of
solar cells is the same 2.54 m, but the surface area of the
cells is greater, being almost 7.2 m2 The Orbiter is
lighter than the multiprobe unit, being just under 600 kg
and only 372 kg in orbit.

The slightly large solar cell area of the Orbiter
provides a little more power than in the case of the
Multiprobe Bus, this power being about 325 W in Venus
orbit. Two 7.5 A-hr nickel cadmium batteris are also
incorporated in the Orbiter spacecraft.

A bearing and power transfer assembly (BAPTA)
serves an electrical and mechanical interface between
the spinning part of the spacecraft and the despun aerial
which must always point towards the earth. As in the
case of the multiprobe Bus, 32 kg of liquid Hydrazine
propellant is carried in two tanks and can drive seven
jets, each with a thrust of about 0.5 kg, for the control of
the trajectory, attitude and spin rate.

A solid propellant rocket motor. the Thickol TEM-
604, is to be used to place the Orbiter in Venus orbit. It
has a velocity change capability of 1060.6 m/s for the
maximum design weight

Conclusion on Cost

A special feature of the Pioneer missions is the relatively
low cost for such an ambitious programme. In order to
reduce the cost, no experimental prototype craft have
been built — only the one multiprobe and the one orbiter
will be made, tested and orbited. Economies have also
been made by using the same type of components (such
as the RF amplifiers) in the Bus, Orbiter and in the
probes. Identical command and data handling circuits
are used in all of the probes, whilst about 78% of the Bus
and Orbiter parts are identical. The cost of developing
the probes themselves has been relatively high, since
they involve new techniques, whilst special facilities
have had to be developed to simulate the hostile Venus
atmosphere.

It seems likely that craft similar to the Pioneer type g

will be useful for relatively economical missions to Mars
and for flying through the tails of comets. EN
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envelope for literature.

£15.95

Plus £1.20 P&P
Plus £1.37 VAT (8%)

- " £20.95

'Guaranteed  pius £1.20 p& P
- Plus £1.77 VAT (8%)

MINIKITS ELECTRONICS,
6d Cleveland Road, South Woodford,

Complete kit
with pre-built
search coil

Bui]t, tested

LONDON E18 2AN
(Mail order only)
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Experimentor Series
EXP300 (6 x 2.1 in., 5 x 94 terminals

& 2 bus strips) £6.75
EXP350 (3.5 x 2.1in., 5 x 46 terminals

X 2 bus strips) £3.16
EXP600 (6 x 2.4 in., 5 x 94 terminals

x 2 bus strips) £6.30
EXP650 (3.6 x 2.4 in., 5 x 46

terminals x 2 bus strips) £3.60
EXP4B (6 x 4 in., 2 bus strips only) £2.30
Quick Test Series
QT-59S (6.5 x 6.2 in., 118 terminals) £7.20
QT-47S (5.3 x 5in., 94 terminals) £5.75
QT-35S (4.1 x 3.8 in., 70 terminals) £4.90
QT-18S (2.4 x 2.1 in., 36 terminals) £2.75
QT-12S (1.8 x 1.5 in., 24 terminals) £2.15
QT-8S (1.4 x 1.1in., 16 terminals) £1.90
QT-7S (1.3 x 1in., 14 terminals) £1.75
QT-59B (6.5 x 6.2 in., 20 terminals) £1.45
AT-478 {5.3 x 5 in., 16 terminals) £1.30

QT-35B (4.1 x 3.8 in_, 12 terminals)

Protoboard Series
PB-6

(630 tie points, 4 binding

posts, 4 x 14 DIL capacity) £9.20
PB-100 ({760 tie points, 2 binding

posts, 10 x 14 DIL capacity) £11.80
PB-101 (940 tie points, 1 binding

post, 10 x 14 DIL capacity) £17.20
PB-102 (1240 tie points, 1 binding

post, 12 x 14 DIL capacity) £22.95
PB-103 (2250 tie points, 4 binding

posts, 24 x 14 DIL capacity) £34.45
PB-104 (3060 tie points, 4 binding

posts, 32 x 14 DIL capacity) £45.95
PB-203 (2250 tie points, 4 binding

posts, 24 x 14 DIL capacity;

built-in regulated 5V d.c.

power unit) £65.15

PB-203A(As PB-203 with 5V and
15V d.c. power supply)

Design Mate Instruments

DM-1£45.95 DM-2 £57.45 DM-3 £57.45
DM-4 £74.70

IC Test Clips

PC-14 (14-pin) £2.60
PC-24(24-pin) £4 90

PC-16 {16-pin) £2.75
PC-40(40-pin) £7.95

Logic Probes
Hand held logic probes,
TTL/DTL/CMOS compatible,

from

£18 to £49 047

Logic Monitors for
CMOS, HTL, DTL, TTL & RTL

LM-1 Self-power clip-on logic
monitor £28 7C
LM-2 As LM-1, with fully isolated '

power supply £68 93

Postage, Packing and Insurance per
shipment £1.25

Please add 8% VAT to overall total
Export orders: credit cards or internatior =
money orders, bank drafts and cheques
drawn in £ sterling. Please add 10% (Eurcze
or 12%2% (all other countries) to total pric=




Now, fromthe
breadboard specialists-

even better boards!

Since the appearance of the first breadboards back in the ‘40’s,
we've really been going places. (The U.K., for one.)

So we now have an exceptional range of prototyping products
which are outstanding in their simplicity, versatility and
reliability. Just see. (And for prices and specs., eyes left!)

Experimentor Series.

Low-cost, (o
interlocking, s
solderless breadboard — g%
the world's first for 0.3in. \ =
and 0.6 in. pitch DIPs.

Quick Test Series.

Low-cost, snap-locking solderless circuit boards for fast

The Protoboard Series. | design with discrete components.
Solderless breadboards with built-in 10% regulated

5Vd.c. 1A power supply; 2,250 solderless tie points;
and capacity for DIPs of 14 to 40 pins.

Design Mate Test Instruments.

DM-1 power supply, BV to 156Vd.c. at
600mA; DM-2 function generator
for sine, square and triangle
wave generation; DM-3 R/C
pbridge giving 10 ohm to 10
megohm, 10pF to 1.0uf; DM-4
pulse generator with 0.5 Hz to
5MHz frequency and 100ns to

1 sec pulse widths.

1C Test Clips.

5U|tra-low cost IC clips in
14, 16, 24 and 40

pin versions.

PAOT0 goiy

Take a look at our low, low prices And, much more too:
and quality specs.,and get aboard! logic monitors, probes,
(Or if its data you're after, pick up frequency counters and
the phone or drop us aline.) testequipmenttoensure

For the best, from the specialists the best, fastest results
in breadboards. from your design.

COATIMATAL SPEOIMLTIES OORPORATION

Continental Specialties Corporation (U.K.) Ltd., Unit1, Shire Hill Industrial Estate, Dept.9H
Seffron Walden, Essex. CBII 3AQ Telephone (0799) 21682 Telex 817477 Reg. in London: 1303780.
| %W AT No: 224 8074 71. *Trade Mark applied for © CSC (UK) Ltd. 1977 Dealer enquiries welcome.

Sizase supply _

Price Total
hzme Address
= My cheque/postal order No for £ is enclosed
Wy Access/American Express/Barclaycard no. is All | want is data, please.




LAST MONTH WE described the
overall principles of the Tolinka
Chess Recorder and in this final part
of the project we shall describe the
circuit from the hardware viewpoint
and go on to give constructional
details.

First inspect the board on both sides
to see if any of the holes have been
blocked by tinning. The easy way to
clear such holes is to melt the solder
and apply the sharp point of a pencil.
Wipe the iron frequently on a damp
sponge or cloth to avoid solder
splashes

A Small Step

The first step in construction is to
make the through board links support
the board 4mm approximately away
from the bench surface by putting
bolts in the corner holes. The side
without the IC pads should be
uppermost. Each of the small round
pads which has a counterpart on the
opposite side of the board is a
pin-through whereby connection
must be made through the board. A
piece of wire must be inserted into
each of these holes and soldered on
both sides of the board

The board should now be cleaned
of flux with a cleaning agent and
inspected against a strong light. Look
for missed pin-throughs, solder
bridges and lifted tracks checking
with a continuity meter any
suspected opens or shorts. Spend a
lot of time at this stage because this
is where faulits are most likely to
exist—it is possible for another
observer to find obvious faults on a
board which has passed a lengthy
examination.,

The ICs are inspected next.

Socket It To Me

Use the socket strip provided for

any IC with move than 16 pins. The
best way of socketing an IC is to push
the pins into the socket strip and then
trim off the surplus strip. Do not
break off the pin carrier part of the
strip until you are ready to switch on
the power. This will keep the IC pins
shorted together during the soldering
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TELEVISION

Last month we described the operation of the Tolinka
chess recorder — this month we deal with construc-

tion.

and assembly process. |f desired
socket strip or sockets may be used
for the other ICs—and this is a wise
precaution.

It is recommended that
components be installed in the
following sequence —first all discrete
parts like resistors, capacitors and
diodes; next integrated circuits and
last the larger power supply
capacitors and voltage regulators,
Switches need not be installed until
preliminary tests are completed and
installation of the PCB behind the
front panel has been carried out The
panel then forms a template which
aligns the switches correctly

Remember that the space above
the board is limited and solder any
bulky components beneath the
board: this is certainly necessary for
the power supply electrolytics. Leave
the output pins of the voltage
regulators unsoldered so that
supplies may be checked without
damage to the circuitry, Note that the
power supply components are
soldered directly to the tracks on the
top of the board and only the wires of
the electrolytics pass upwards from
the underside of the board through
holes. All voltage regulators are ‘face
down’, the main 5 volt supply
regulator being bolted to an area of
circuit board which acts as a heat
sink.

Testing Time

Turn on the mains and test power
supply voltages before soldering the
regulator output pins down to the
supply rails. Remove all ICs from
their sockets and break off the pin
carriers. Test voltages on supply rails
again with the rails connected —do
not of course fail to switch off the
mains between tests. If all is well
then instal the ICs and check the rails
again.

Tune the TV set to receive a
picture. There will be more than one
picture available in the tuning range

and the best one should be found. If
the picture has chessmen set up for
the start of a game and move status
information is correct then the
printed circuit board may be installed
beneath the lid of the box with the
nuts, bolts and spacers provided and
the keyboard switches soldered in
place. If the device now functions
correctly then attention may be
turned to the cassette interface.

In an ideal world you could buy
audio equipment which had standard
sockets using standard signal levels
at a standard impedence. This you
could connect together with standard
leads. The manufacturers of our
world do not see things that way,
however, and they make equipment
with sockets, signal levels and
impedances which are different from
those of their rivals.

It will therefore be up to you, to
decide upon these things as far as
your own tape recorder is concerned.
You might become involved in
designing an attenuator to get _
things working properly. If you do
not know how to do this and do not
feel confident after reading the general
remarks which follow, perhaps you
really ought to be playing at
something else.

The Ins and Quts

Outputs vary from millivolt tevel for
a 5 pin DIN socket, but could be only
available on a microphone input and
earphone output. If inserting a plug
into the socket cuts out the internal
speaker the cutout switch should be
disabled—try bridging it with a 33
ohm resistor. It is essential to hear
the data and commentary.
(Input/Qutput can be the same pin)
It may be that volume and tone

-controls have an effect on the output

signal but this is not usual.

Inputs vary from millivolt level for
a dynamic mike to a high
level —sometimes marked AUX. The
high level input should be used if
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CHESS

PART 2

available. The signal must be
attenuated for a low level input to
avoid overloading. Most recorders
have Automatic Volume Control and
this helps. The output from Tolinka is
bursts of 3.9khz at the data rate,
which is 300 baud—or 150Hz
maximum. Every high bit generates
12 cycles aapproximately of the
carrier. The main source of
interference may be regarded as
being the data rate itself and some
sort of high pass filter is needed at
the input and output to remove it.
Attenutation may also be required to
match the recorder’s input
characteristics. A series capacitor
followed by a shunt resistor will
perform both these functions and in
some cases even the shunt resistor is
not required—it depends upon the
recorder’s input impedance.

If an oscilloscope is available the
recorder’s output may be observed
and should consist of clean bursts of
3.9 kHz separated by level blank
intervals. If the signal swings up and
down with the data the recorder is
receiving too much signal and the
shunt resistor should be reduced
until this effect disappears. This
process should not be carried to the
point where the output level is
reduced.

If in doubt use the following rules
of thumb:
a) Put a 10k pot between the output
and ground, taking the signal from
the slider. Reduce the input level
until the sound loses volume o n
oiayback.
oi Take the output from the earphone
or headphone socket. This will
2'most certainly cut out the
~zcorder’s internal speaker, but the
switch should be easy to find and
crndge with a 33 ohm resistor as
zescribed earlier. Adjust volume on
iayback to obtain satisfactory
2=CALL function. Note setting of
ooth controls and check this setting
2ECh ume

___FEATURE

Photograph of the circuit board taken during construction. The switches are not
fitted until the board is ready to be mounted in the case — Initial testing being done

without them in position.

One of the exclamations often
heard at a Chess Congress is
‘J'Adoube’” which is not a Russian
four-tetter-word but a polite way of
informing one’s opponent that a
piece is not situated in the centre of
the square it is supposed to be
occupying; —and this fact is bugging
the exclaimer who intends to adjust it
but does not wish to be committed to
moving it subsequently according to
the rules of the game.

Tolinka has provision for moving

S_SCTRONICS TODAY INTERNATIONAL — NOVEMBER 1978

the pieces into the exact centre of
their squares. the 'J" ADOUBE’
capacitor. This component (C5)
loads one of the outputs of a binary
counter introducing a propagation
delay which is passed down the
divider chain. The value mentioned
in the parts list is satisfactory for all
but the most neurotic. In order that
centralization may be optimized
provision has also been made to fit a
resistor for fine adjustment which will
explain two of those redundant holes
>
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Fig. 1 Main circuit diagram of the Tolinka.

IC2 is National Semiconductor’s SC/MP II.
Its Program memory is stored in a 2708 type
EPROM (1024 bytes). The character genera-
tor PROM (IC22) is a 74S471, 256 x 8 in
structure. The RAM chips are 2111s, two
(IC10 and 11) for game memory and one
(IC14) for on-screen information. (There are
8 bits in game memory but only 4 in screen
memory.) Top locations in game RAM are
used as temporary stores for other informa-
tion and this restricts the number of moves
per player to 62 instead of 64 (four bytes are
required to store a move).

Screen RAM is normally addressed by the
VDU divider chain’s outputs but the MPU
must be able to address the screen as well to
move the pieces around and change the
status information. The address lines are
multiplexed through a pair of CMOS And/Or
gates (IC 12 and 13). The vertical blanking
signal is wired to a sense line of the MPU so
that the MPU does not access the screen
during the VIDEO INTERVAL which would
produce annoying flicker.

The three lowest address lines of the MPU
are connected to inverter gates (ICXX)
which matrix the keyswitches in a three by
four arrangement. Pressing any switch con-
nects an inverted address line signal to one of
four inputs of a tri-state buffer normally held
high by a resistor (R18-21) to Vee, When the
buffer is selected the inverted address line
may be read as data and the switch identified
with a unique code by a process already
described in the Software: How it Works.

Generation of a Video Signal

All frequencies used are derived from a
single MASTER CLOCK which is the MPU's
own on-chip oscillator. An L/C combination
sets the frequency to 1.92 MHz which defines
the shortest horizontal change interval on
screen at about half a microsecond. The
MASTER CLOCK is divided by ten (IC4a) to
give the FILE interval. Eight FILES form the
visible board but the FILE interval is divided
by twelve in a four-stage binary counter. The
A, B & C outputs of this counter are the
LETTER addresses, the D output being the
LINE BLANKING interval. Thus two-thirds
of linescan are the chessboard.

During LINE BLANKING a R/C monost-
able (C18, R14) supplies the LINE SYNC
pulse. Further division of the line interval by
32 gives the RANK interval which is taken
from the 5th stage of a binary ripple counter
(IC5): the 2nd, 3rd, 4th & 5th outputs of this
counter being the address lines to the cha-
racter generator PROM. This PROM supplies
the horizontal piece information as eight
outputs in parallel and changes this infor-
mation every other line. The 6th, 7th & 8th
outputs of the ripple counter are the FIGURE

-addresses. The 9th output is the FIELD
BLANKING pulse which is ‘Anded’ with the
7th stage to reset the counter after 320
counts. 256 counts, or lines, are visible as the
chessboard. During FIELD BLANKING
monostable (C7, R13) supplies the FIELD
SYNC pulse.

LINE BLANKING is also connected to the
character generator PROM to select Status
Figures presentation instead of chess pieces
The same LINE BLANKING signal also per
mits the 4th output of the Board RAM, whics
contains the COLOUR BIT during
Chessboard interval, to address the charac
generator PROM instead of the 2nd outpu
the vertical binary ripple counter. (T3
COLOUR BIT is normally ‘Exclusive-Or=
with the pieces during the Chess boars
interval to control their colour.) This =
because the larger character set of States
Figures symbols are required tha-
Chesspieces — and loss of vertical resolutios
(cut by half) is the price which must be paiz

The eight parallel outputs of the characzz-
generator PROM are converted to a sesz
data stream in the Video Shift Regis:=-
(IC21), driven by the MASTER CLOCK z-=
loaded by the FILE signal.

SQUARE COLOUR is derived from RANz:
and FILE by Exclusive-Or function. SQU:
COLOUR, LINE BLANKING and COLOL=®
BIT are aligned with SERTAL VIDEO by = =
type Flip Flop clocked by FILE, i

LINE SYNC and FIELD SYNC are zis:
passed through an Exclusive OR gate to forss
MIXED SYNC.

SERIAL VIDEO is combined with CO
OUR BIT, LINE BLANKING, FIELD BL 4
KING, etc. to form two mutually excluse
signals WHITING and BLACKING.
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+
11 o 1C25

D7 330u D10

+
1c23 O == C17
+l +| 220u
D6 ==c10 =L (2513 Do
u
240V 1000u
50Hz . .
T
-1 220u —— C18 NOTE:

D8 I 2u0 1C23 1S LM341
O 4 Ic24

1C24 1S 79L05
1C25 1S 78L12
Fig. 2 The Tolinka’s power supply is a
straightforward design based on three
monolithic regulators.

The photograph right shows how the
power supply capacitors are mounted
beneath the board and the wire link. Note

| that this photo was taken before the
board was complete and not all
components are in position.

BUYLINES—

A complete kit of parts for this project
will be available only from Videotime
Products, 56 Queens Road, Basings-
toke, Hants, RG21 1REA for the all
inclusive price of £109.50.

__Individual parts are aiso to be
made available but Videotime will
offer help, advice and a repair service
only to readers who purchase the
complete kit. Note also that software,
piece design PCB pattern, etc, are

¢
*
i,

-
-

-

-

subject to copyright.

Forming a Video Composite

== video signal is formed by combining
C. SQUARE COLOUR, WHITING and
3 ACKING at a summing point, SYNC is
=cted to Q2 which clamps the summing
(junction of R10, 12 and 15) to ground
SYNC is high. BLACKING is a
-2 going signal connected to the sum-
point through diode D4: when
= ATKING is low the summing point is
- :=ped a diode drop above ground.
ING pulls the summing point up
is the positive rail through resistor
QUARE COLOUR is connected to the
ng point through a higher value resis-
and supplies two shades of grey when
er signal is present.
signal is attenuated and passed
an emitter-follower to form a low
I -2 standard form video signal of
epcraximately 1 volt peak to peak. This
i ed to drive a UHF modulator.
ason that the SERIAL VIDEO out-
1C21 is passed through a couple of
=verter gates is to equalize propaga-
1 ws. Otherwise the black pieces have
wmrs 2dges.

-

Cassette Interface

e ==ited bandwidth available in audio
recording equipment does not per-

o3 data to be recorded directly. Some
g =f modulation is required.

HOW IT WORKS

In Tolinka data is recorded as bursts of a
single frequency. On playback other
frequencies can be filtered out and the de-
modulation process performed with a diode.

Three CMOS gates are used as the Modem
in the final design. Any CMOS inverter will
operate as a linear amplifier if a resistor is
used between input and output. In this con-
dition it may be regarded as an Op-Amp
which has its non-inverting input connected
to ground. A limited voltage gain of about 60
is available. The output data comes from the
serial output port of the MPU and is com-
bined with a signal of 3.9 KHz from the VDU
divider in an AND gate. This supplies bursts
of 3.9 KHz at data rate which can be recorded
on tape.

The recovered signal is filtered by a CMOS
inverter configured as a high pass filter. This
rejects low frequencies at data rate and in the
speech band. The output of this inverter,
which consists of high amplitude bursts of 3.9
KHz, is connected to the cathode of D5. The
anode of D5 is taken to the input of another
inverter and a low pass filter, consisting of a
resistor (R26) to the positive rail and a
capacitor (C12) to ground. Gates in the same
package have similar transistion points — so
when there is no input the output remains at
ground level. If 3.9 KHz oscillations are
present at the input the output is high. The
demodulated transmission is fed to the
MPU’s serial input.

Power-on Reset

The MPU has a Reset input which clears all
internal registers and restarts operations
with the first instruction after it has been
brought low for a specific interval of time.
This function occurs when Tolinka is first
switched-on and is not required again by the
user.

At first sight this circuit seems to be
overdesigned. In fact correct initiation of
proceedings is vital and reliability suffers if
any of the components are omitted. The
diode connected across the charging resistor
ensures that the capacitor will discharge if
the power is interrupted only briefly.

ROM Select Diodes

The ROM occupies the first kilobyte of ad-
dressing space and it would seem logical to
connect its Chip Select input directly to A10
because no write instructions will be made in
this area. Conflict would still take place
because the MPU outputs data on the bus at
the start of the instruction fetch operation —
this data consists of flags and upper address
bits and none of it is used by Tolinka. The
conflict would be harmless but for the fact
that a Video Signal is being produced and
processed at the same clock rate as the MPU
which produces a faint pattern on screen if
the Chip Select diodes are omitted.
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D,
PARTS LIST
RESISTORS C3 680p polystyrene IC4 CD4520 1C24 78L12
C4,6,9 47u 6V3 tantalum IC5 CD4040 1C25 79L05
R1,11,13, 14 22k C5 470p polystyrene IC6 CD4081 011, Z ZTX300
R2,8,9 18, 19, C7,11,12,13, 15 10n ceramic IC7 CD4001 D1-5 1N914
20, 21,22, 23 10k Cc8 220p polystyrene IC8 CD4042 D6-10 1N4001
R3,4,5 10, 15 6k8 C10 1000u 16V elec- IC9 CD4049
R6, 7,16, 17 1k0 trolytic IC10, 11, 14 MM2111 INDUCTOR
R25 220k C14 1n0 ceramic IC12,13 CD4019
R26 100k C16 320u 16V electrolytic IC15 CD4070 L1 250u
R12, 14 3k3 C17 220u 16V electrolytic IC16, 19 CD4011
IC17 CD4066 MISCELLANEQUS
CAPACITORS SEMICONDUCTORS IC18 CDh4503
IC20 CD4025 PCB, transformer (0-8; 0-8 at 500mA),
IC1 MM2708 1IC21 74C165 UHF modulator, switches (Schoeller- 12
C1,18,19 2u06 V3 tantalum iC2 INS8060 1C22 74S471 off), case to suit, sockets, cable, nuts,
c?2 560p polystyrene IC3 74LS08 1C23 LM341-P5 bolts etc.
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The new Doram Electrenic
Hobbies Catalogue is
packed full of new exciting
merchandise including

MICRO PROCESSOR
BASED KITS.

ELECTRONIC KITS FOR
ALL THE FAMILY

'ELECTRONIC TOOLS AND
BOOKS

AUDIO & CAR
ACCESSORIES ETC.

Send for your copy now.
(AVAILABLE LATE SEPT)

Qverseas customers
{except for N Ireland)—
80p including despatch by Air
(or all-up post)
Doram Electronics Lid
PO Box TR8
Wellingtan Road Estate

Wellington Bridge
Leeds LS12 2UF

.C-------
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Please send my FREE Hobbies
Catalogue. | enclose 25p.
contributiontop- & p.

Doram Electronics Lid
PO Box TRB
Wellington Road Estate
Wellington Bridge
Leeds LS12 2UF
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‘ATARI’ VIDEO
COMPUTER

— READY BUILT
CARTRIDGE SYSTEM(ROM)

Designed and built by Atari (part of Warner Comms ) in the USA this unit is the most
advanced centre available

‘TOLINKA’ CHESS REPORTER
—FULL KIT OF PARTS

The original unit used in conjunction with the World
Chess Championship at Manilla, August '78. by both
Chess Champion Viktor Korchnoi and BBC TV news.

Just look at a few of the cartridges (up to 50 games each) avadable in full glorious
multi-colour and very realistic on TV Sounds

Records every game step, auto en passant, queening
and castling. Entire games may be recorded on most
domestic cassette recorders. Based on 8060 Mk |
Scamp. Full kit including all components — No extras
required — £109.50%

Examples of some of the many
cartridges svaileble Combat, Air
Sea Battles, Space War Outlaw,
Video Olympics. Surraund. Black-
jack, Breakout, Basic Math

The Video Computer (based on Sianetics 2R85M
Combat Cartridge (1arks, bi-plapes bombers, |

mains adaptor and aerial switching unit Fully gua
Additional Cartridges (over 21 due hy early 79 n

complete with 27 Game
#i. 2 rotatonal controllers,
12 months. £169.95%

Full Colour Brochure available on request

UNBELIEVABLE
WATCH
BARGAINS

BARGAIN TV
GAMES KITS |
AND
COMPONENTS

Stand Alone Kits

Kits — full instructions, all PCB components, Mini-kits — instructions, chip,
skt, coil, PCB

V107

12 FUNCTION
CHRONOGRAPH

Haur, Min., Sec.. DATE,
Month. 1/100th Sec. Time,
1or 2 Evenl.

VTo
5 FUNCTION
LCD. Hoer. Min. Sec
* Month. Date. $/5 strap,
Backlight

kits minikits

B&W Tank Battle (AY-3-8710) . . £15.90 £9.75
B&W Stunt Rider (AY-3-8785) .. . £15.90 £9.95
B&W Road Race (AY-3-8603) ... . | £14.90 £8.50

B&W 10 Game B /3 (AY 3.8610) ... .. £13.90 £8.50
B&W Submarine (AY-3-8605) TBA TBA
:;E:ﬂ ALARM B&W Wipeout (AY-3-8606) £14.90 £8.50
Haur, Min. Sec. Month, ;g?:q
. Day, ai i
54 o Loy fie GHRONOGRAPH Astec Modulators & Encoders
VT 1
;:rrel T2-bst with ssiar I UM1263 Sound Ose . ... ... . . . £1.95
UMT111 E3B UHFMod ... .. . . £1.95
L UM1233 UHF (high quality) I D .. £4.95
= UM1168 Pal Encoder . . ... . L . £2.50
UM11863 Pal Enc+ UHF Mod

European Equivalents available

Gt ﬂ Accessories
Ei‘;&gﬁﬂﬂﬂﬂﬁpr / _ AB Joystick contrals 200k lin

: . £1.95
M the combinad features NTOE
ol slrm & chronograph ALARM/STOP WATCH a3 gﬁ:g: g 27M,\:zhz ﬁ 'gg

cloek . " .

isheto & Bitozs Nitc. 3op Oscillator coil 1004 H ~ £0.45
rupresants walch, T Mains adaptor + 150mA 8v reg
cage atyle anly) i i ¥ i/em .. ... M, .... £3.50

boxes not incl d. Please add 65p

* Prices include VAT, packing & delivery charges and money back guarantee. Send cheque or P.O. to
VIDEOTIME PRODUCTS 72,70 bt s ez ven. RN

(Trade & Export Enguiries welcome)
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FEATURE

SWITCH IN LINE
SAVES NONE?

Stan Curtis of Mission Electronics, author of our series on super-fi amp design is back
with us again to explain the faults inherent in many widely used comparative hi-fi
tests. In particular he has a few things to say ahout switching methods ........

A SIGNIFICANT RE-APPRAISAL of amplifier design has
been seen in the past few years. The revival of serious
listening tests (so called “"subjective’ testing) has shown
that laboratory measurements alone are not sufficient to
indicate the performance of the amplifier when it is
connected to real loudspeakers and pick-up cartridges
and fed with a music signal. But it is crucially important
that these listening tests be set up with great care. When
different amplifiers are compared their gains should be
equalised so that their outputs are within 0.1 dB of each
other and preferably within 0.05 dB

Such level changes could be incorrectly interpreted
as differences in amplifier performance. The design of
the passive attenuators is important to prevent any
significant loading of the circuitry or any imbalancing of
mpedances which could upset passive filter roll-offs and
so alter the frequency response of the system. Even the
choice of test signal is important when setting levels.
Traditionally a sine wave of 1 Hz or 400 Hz has

been used. However, the author prefers to use a noise,

source fed via a bandwidth limiting filter {to prevent any
srror by the different frequency responses of the
zmplifiers) as this more realistically simulates the
Zynamic conditions. =

Care should also be taken in the interconnection of
the different amplifiers. All connections should be as
short as possible using very high quality and identical (in
=ngth and quality) cables. Wherever connections have
10 be made (other than at the amplifier or loudspeaker)
high-quality gold-plated instrumentation connectors
<tould be used in preference, to the rather suspect RCA
=nono and DIN Connectors

Switch Your Contacts

The next problem area is that of switching. Switching
#he outputs of the different amplifiers to a loudspeaker
-2n be done using high-current, high-conductivity lever
% knife switches. Relays can cause problems unless they
~ave very strong springs; good contact design; high-
=nt capability; and are new. The subject of switch
~=ntacts s quite complex but can be summed up as

“~ows A metal to metal contact is rarely a true ““shart

2~ almost invisible layer of oxidation or contamina-
sarms on the contacts. This oxidation increases the
-t resistance but more importantly forms a non-
junction that can in some ways be considered to be
:age dependent diode-rectifier. The effect on the
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GOLD OR
SILVER
; "/  CONTAMINATION

POOA CONTACT

Above: equivalent circuit of a
SR mechanical switch. As you can
BN i see it is far from simple! Left: a

R I good linear contact involves
breaking the metal surface.

GOOB CONTACT

music signal at low levels can be imagined and — more
importantly — heard! Even “pure’’ gold contacts and
“'self-cleaning’’ contacts suffer from this problem. A
good contact can only be achieved when one contact
breaks the surface of, and penetrates, the other contact
metal. However, only a limited number of switching
actions can occur before the contact material is suf-
ficiently worn or damaged for inconsistent performance.
Although this problem is discussed here in relation to
testing it has as much significance in the design of the
switches used in the amplifier

When it comes to switching the output of the
cartridges the imperfections of the switches have
so much effect upon the audible quality of the
signal that the listening test ceases to have any
real validity.

Test point

The test itself needs further thought. The listening
panel should be experienced listeners and yet not be part
of a ""clique’’ where views are remarkable for the way’
they follow the “‘party line.'” Testing should be con-
ducted over two or more sessions. Short sessions to
perceive the performance of the amplifiers before aural
fatigue sets in; and longer sessions with each individual
amplifier to judge whether such fatigue is caused by the
amplifier and to judge whether the apparent improve-
ment it offered was a '‘flash in the pan.”
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SIGNAL

FEATURE:Switch-fi

SOURCE

AMPLIFIER
UNDER TEST

ATTENUATOR

LOAD

REFERENCE AMPLIFIER
AND SPEAKER

STRAIGHT LINE TEST

Fig. 2. The straight wire test. First popularised by Peter Walker of Acoustical Manufacturing (or Quad!) this test method has gained

wider acceptance of late. It has its faults however.

During the initial sessions a number of “‘check”
changes should be made to detect cheating (deliberate
orinvoluntary)i.e. running amplifier No. 3 a second time
as amplifier No. 7. Between each piece of music the
reference numbers should be changed to minimise the
effects of pre-canception. For example; if amplifier No. 3
is disliked for its reproduction of a bass drum, it may
then be subconciously disliked on other pieces of music.
Of course the tests should as far as possible, be con-
ducted blind.

A popular "‘subjective’” test in use is the “‘Straight

“reference’’ amplifier and loudspeakers of known per-
formance. Such a test is of help in evaluating the
dependence of the amplifier on the loading made by
different loudspeakers. But otherwise this test must be
considered suspect. The “‘reference’’ amplifier may be
far from perfect and it may well mask subtle changes.
The dynamic interactions of two units in series can be
quite complex and very difficult to predict in advance.
The foregoing (brief and incomplete) discussion of
subjective testing serves only to indicate the difficulties
that can be encountered. The reader should only con-

sider seriously those comparative reviews where con-
siderable effort has been expended to eliminate errors
due to equipment and human beings.

ET

Wire Test.”" In this test the amplifier under evaluation is
fitted with an attenuator at the output and substituted for
a straight wire. The resulting signal is fed to a

Y R
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| The kits &bits show for the
home electronics enthusiast

SeymourHall SeymourPlace LondonW1
| 21-25 November 1978

Seventy stands packed with the gear that the home electronics Watch the Demonstrations in adjoining halls — electronic projects
constructor needs. From kits for keen younasters just starting brought to life by the experts — and a chance for you to try for
— to components for the dedicated enthusiast intent on building yourselt the latest ideas from manufacturers and journals.

his own computer, it can all be seen and bought on the spot in .
the Seymour Hall this November, Browse through the range of
instrumentation, test gear, components and circuit boards, Kits
for making everything from an electric grandfather clock to an
electronic organ. Build your own microprocessor, construct your Open 10 a.m. — 7 p.m. daily.

own television games and choose hi-fi audio modules for the Entrance £1.00 adults, 70p students.
ultimate in sound!

il d

7

",
i

Competitions — Win a microprocessor kit — a frequency counter —
a'starter’ kit for the kids — and many other daily prizes throughout
the show.

Organised by Trident Conferences and Exhibitions Limited, Abbey
Mead House, 23a Plymouth Road, Tavistock, Devon. PL19 8AU.
Tel: 0822 4671 Telex: 45412 TRITAV.
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( Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc
Mini & Sub Mini . 50 VOLT (Pri 220-240V)
SEE TH E Milli-  Ref. Price {Sec 0-19-25-33-40-50V
RANGE OF MULTIMETERS IN vors 2807 23519555 ampe  marwe.  ES rap
3-0-3 1A 1A 212 2.60 55 | “h5 102 3.20 70
THE NEW DORAM HOBBIES I I k¢ I R -
9-0-9 330330 235 1.95 40 20 104 6.10 100
CATALOGUE 09.09 500 500 207 2.35 55 30 105 7.86 100
O 0-8-9, 0-8-9 1A 1A 208 3.50 55 40 106 9.80 110
0-15,0-15 200 200 236 1.95 40 | ¢ 107 14.85 130
0-20, 0-20 300 300 214 2.35 .70 80 118 15.76 150
20-12-0-12-20  700(0C) 221 3.16 70 | i 0 119 2050 200
0-15-20.0-15-20 1A 1A 206 4.20 85 | ' :
0-15-27.0-15-27 500 500 203 3.65 70 | & gli: (Pri 220-240V)
0-15-27,0-15:27 1A 1A 204 4.75 85 | S¢¢ 30-40-48-60v pr
nce
Amps Ref. No. £ P&P
12 AND/OR 24 VOLT 05 124 340 70
Pri 220-240 Volts 10 126 4.65 85
Amps Price 20 127 6.50 1.00
12V 24V Ref. £ pap |30 125 9.15 110
05 025 111 1.95 55 40 123 11.25 1.30
10 05 213 230 .70 | 50 40 11.80 1.30
i 1 71 290 70 |60 120 14.75 140
2 18 3.75 .70 |'AUTO TRANSFORMERS
| 8 4 108 6.25 1.00 ¥ Jnput/Output Tapped 0-115-210-240V
1 g g 72 8.95 1.00 | va Price
116 7.85 1.00 | (w
Doram Electronics Ltd | ;g 8 17 925 110 | ?CT“.] '1‘101? e 2225 P7‘(‘3P
10 115 12.75 1.30 i
PO Box TR8 Leeds LS12 2UF 30 15 187 1660 130 | 1o o 2500, 20
! 150 4 5.35 85
= 3 60 30 228 22,90 160 Input/Output Tapped
Please send my FREE Hobbies Catalogue  (AVAILABLE LATE SEPT! | 0-115-210-220-240V
: 30 VOLT (Pri 220-240V) 300 66 7.15 100
| | enclose 25p contributiontop & p l Sec 0-12-15-20-24-30V 500 67 10'75 1.30
Price 1000 a4 7.00 140
| Name I Ag'g' Rt;f- No. £ P&P | Aiso 1500/2000/2000/3000VA
12 2.45 70 | MAINS ISOLATING (Centre Tapped &
| | 10 78 3.08 70 Screened)
Address 20 2 4.80 85 | p 120/240 Sec 1207240V
38 20 580 100 fya “price
| | o 21 685 100 { (watts)  Ref. No. € P&aP
&3 1?‘7 ;-75 1.00 60 149 575 85
I | & i 50 100 | 4gp 150 6.40 100
Daram Electronics Ltd T o };gg : gg 200 151 10.00 110
o~y - - : 2
| PO Box TRB LeedsLS122UF | - 30 155 1448 130
‘ P 1000 156 35.00 300
Overseas custamers (except for N Irgtland)-60p Ploase add VAT at 8% i
: T - - S4a Morimer Street
\ including despateh by Air (or all-up post) / aa”:ldvcam:‘:::,:tfl':'“ fagilities BAYDI Herne Bay. Kont
\____ e e e i Trade and Education Welcome Hiletis Bay ﬁdsay

IT'S FREE!

S monthly Advance Advertising Bargains Lisi gives delaiis of bargains
arriving or jusi arrived — ofien bargains which sell out befare our
sdveriisemoni can appear. — H's an interesting &sl and It's tree — jusi
send S.A.E Below are a few of the barg still from pi
Ests.

Fl Tuner and docoder, 2 very well made units, nice clear dial. excellen!
reproduction. £11.20 the pair.

12 Yoil Heav! ouly hlly plug in type hss three pairs o 10amp
P y dust cover, price £1.08 suitable 11 pin

base 45,

L‘M Mmr our timer module with small mods makes an excailenl ight
Smmer, Contsins 8 4amp ADOY SCR so it should be suitable for loads

ml KW, Price of moduls and instructions £2.25.

Fahang Lights, chasin is, random fisshes, sirobe effects elc. sic. can

-nl; blu'unleud n‘lm our disco switches, Thase swilches are

it bul gusranieed perinct and supplied sullable for mains

-Il‘lq To gel some ideal of the lading number each switch is |0amp.

Sor e light pipe or Cathenine Whea! offect order the |2 switch model with

ighd pipe dats model, interconnecting the swilches lo give the Tastasi

spoed. § Switch model £5, 9 switch model £5.75. 12 switch model £6.20.

Beed Switches, slandand 60 watt glass type. Normal open conlacts glass

Emgihs 2, diameter %*, 10 for E1, 100 for £, 1000 lor £70.

fal Reed Swilches. for stacking. grealer quanlity in confined space, Price

?lﬂic Ilgms. suilable for operating reed swilches, cenlral fixing
ke 18 for £1,

w Il-ll Flyarsces! Tubes fer porch light. box signs or whare you wani ight evenly

swaced wvwr & confinod arew apprex. 107x10%, 30 walls. made by Philips price £2.24. .

Sswesme Speakers. Bohm 4.5 walts kandiing pewnr. We have 5 of 6 anl madsl

secx croapat Iulq (b Party-lime 31 £3.95 anch, again oaly really o nrglln tor clllm

= w5 1150

warking American 1o0i> 3Rd equipment,

n o o fer campular o obviously tiral class 500

wnin Fih hawlle. lﬂlrld ul about half price oaly £15. These may be soiled bul are fully
. Stmilar bul 10D wat £29.50,

= Sarer Carger Ril. Rew version. W nnply two |Bamp rocliliors 250V transiormers

w ‘Ba g charge swilch with inatructiona, price £9.75. This is probably ane of the most

i Your gurage, Soonar or laler you or samaone

the botlom. Price £2,(6

33 rm Prowl Relay. Spacinlly d lor going under the bonnel of a car made by ane
@ mr by ssaxlacivrers Ly emovable semi-hard rubber cover Confacls look
acame tor w i 103mps su this could be Ihe right one il you are thinking ol making an
wm-awt pence Price £1+18p

S Sy Gmselecisr. A macy cusiomers know, we have o very compraheasive slock of
mmswwrs p3ed @ s9malic (alephone exchanges, ligh! flanbing device etc, elc. Just
ATl Wpwever is  high coeed medsl mada by fam nola 32 way with
e wreak -inr: everall size approx. 471312 Prics £3 Sn+25p

Tt Lum e Efting, thrusling. pulling ete,. slc. has 2%* lravel, looks large enough
5w s L shaircese. veatilators sic Price £7.00

ety Tan LARgAm The ETP thiv i 100wak luldlrilu qun_ & very woll made loo} with
amn w Mmmaite werk bas double insuialed mains transiormer and 1t built into the
amcagray Be-we-plastic cass Comes complele with apare tips. Mains operaled of
o ™S4 50

e W Tape Caalrel? American made \ape punches really beaulilul unils il of
T . @uqmed we buliove Lo 2atematically operale typewrilera and Lhey can
o 9 isad 1 aperwe wher pal ines. Reference No_is NCR

nye lho bit laps punches_powerad rom
150 I m vy goed coadraea with tape EIEU{I carriage is £3.20

MAINS TRANSFORMERS
All these have 230/240v 5&1 Prlm-n & lsollml secondarys
YOLTAGE PRICE
v Z lmp TMI £1.94
24y S amp TM2 £1.62
MULLARD UNILEX " s b L
A mains operaied 4+4 siereo Q“*‘ ' \ 6y '/‘ amp ™3 85
system. Raled one of the finest 'ﬂ. \&é‘n 6.5¢ % amp M3z 85
performers in the staraa fisld thay ‘:g, 6.5¢ 200mA ™2y £1.62
wauld make a wonderiui gift fo aimos) any = 6.5v 0-0-.5v 100 mA ™I E1.62
one io aasy ls aasembie modular form and 6.5v 0-6.5v 750 mA ™ £2.16
complsle wilh 3 pair ol Plevsey speakers 6.3v 0-6.3v 100 mA Tmas £1.62
this chavid wheu! £30 — bul due (o § specinl buik buy and as 3a incarlive lor you I 6.3v 2amp L £1.89
bay (his moath wa offer tha sysiom complete £15 including VAT and poslage 8.5v | smp ™2 £1.62
85v + B.5 sep winding Y4 amp ™i2 €1.62
High Velage Mains Franslormer. Nerms| muins primury secomdary by our mewsuring kM famp ™5 £1.62
oqsipmenl is BKy approx. ul SmA. We are offering 1hasa al n Rargain prica of £4.50. 9 | amp'c’ core £1.80
o 3% amp ™I £2.70
v S amp M8 £3.24
10v 25 amp ™I5 [4.86
10v 0.10v 12Y2 amp TMIS £4.06
MICRO PROCESSOR — VIATRON|| i Vs amp TS £l0S
U.S.A. SYSTEM 21 13v Ys amp ™7 E2.16
DA, 12v 1 amp ™IO £1.69
Jus! arrived a Gmited guantity enly of thess superior ¥Y.D.U. M.P.U. 12v-0.12v 50 mA ™19 E1.62
Systoms. 12v-0.12v 1 amp ™4 £324
E 21 consists of » 6253 video monitor 73 key hally coded hayboard 15v lapped 9v 2 amp ™U 270
shiMt and repes! functions. dusl digitsl recerd y cassatie dechs 15v 7 amp £4.32
and main M.P.U. housing. Memory P.S.1U. reiresh and control logic all 15v-0.15v 3% amp £4.32
housed i attractive desk standing console. (5v-0.15¢ 3'2 amp £4.32
Faaluras include:- v Y2 amp ™12 £1.62
Full cursor control 18y ¥ amp T™I3 £1.90
hard wired programmes - Ve mmp TMI4 £1.62
automatic tape data block 20v-0.20v 2Y; amp TMAE £4.32
uaren ete.. efc, 20v 12%: amp ™IS £4.86
d complete with manual and secondhand untestzd bargain price of 20v-0.20v 6 Amp ™IS £4.86
1 , persanal collection only please. 13v 100 mA TM21 £1.62
24y 1% amp T™MI6 £2.12
WHAT COULD YOU BE DOING? 239 Zamp TRITE . j€2.70
in one year's lime. if you undersiood computer and microprocessor § 24v+2v7amp 2 amp TM39 €297
oy o 2 Wi, me oo
i ) join the “Doing it o - eh i [ M V2 amp
:2:! it over, then join 1 Doing it digitalty’” course is siarting = 2 amp TH39 EZ.:
You wi inly b ing, not j ing. il’ 30v 8amp ™IS 4.
":lﬂ :l:y.leam mainly by doing, not jusl reading. il’s easy to undersiand v 37 amps ™I £31.86
Pay as you learn — Jusl £5 deposit and sleven monthiy payments of £3. [or 40v tapped @ 30v,
£35 cash now], £23 worth of components senl mw.,':o!e wil mlowlu mz'z':“':'m am 6amp ™5 £4.85
course requires them. d ™ £4.86
7 S0v 8 amj TM29 £11.85
REMEMBER THIS IS YOUR CHANGE? S0v 2 m: TMES £4.32
8v 5 amp ™24 £7.02
T5v-3 smp with 6.3v
Terms, Prices (Except Transformers) include Post & VAT But 15:“""'“" o ;:;: g-;g
orders under £6.00 please add 50p to offset packing Bulk amp '
enquiries — Please phone for Generous Discounts 01-688 "I:;'lugndw: O ::::: ;:;; gg
1833 100v-0.100v Y amp ™25 £7.02
120v 4 amp TMS0 £10.50
> 120v Samp M1 £950
ELEGTRIBAL 2000 s smp ™5 €702
P 250v-0.250v with
6.3v 2A 50 mA ™% £3.78
103 TAMWORTH RD. Ged e Ly
wmmm-v-hmmm ou are -«m-
CROYDON CR8 1SG B rou s camng Touw
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PROJECTS

1+2

£2.50 + 25p P&P

1 + 2—Top projects include
Master mixer, 100 W guitar amp . low power laser.
printmeter, transistor tester mixer preamp, logic probe

ETI SPECIALS

8. FAETAL LOCATER  INFRABED
MTRUDER ALARM  STAGE MIXER
REAUTION TESTER DUAL BICE
HEART RATE MONITOR 5.0,
\HMER LOGIC TESIER

RADIO aamwwm? > Y %
DIGITAL  VOLT MY
LMIXER  TEMPERATURY
TRAIN CONIROLLER L
QRGAN .

£1.00 + 25p P&P

Ni-Cad charger, loudhailer, 'scope calibrator electronic
ignition. car theft alarm, turnindicator canceller, brake

hght warning. LM380 cirduits. temperature alarm, aerial
matcher, UHF TV preamp, metal locator. four-input
mixer, IC power supply, rumble filter, 1O taster, Hnition
timing light, 50 W steren amp. plus many mare. .
3—This issue was so papular that it 1s now-sold out!
4—Includes
Sweet tixteen stereo amp, waa-waa, audio level meter,
expander/compressor, car theft alarm. headlight
reminder, dual-tracking power supply, audio millivolt-
meter, temperature meter, intruder alarm, touch switch,
push-button dimmer, exposure meter, photo timer,
electronic dice, high-power beacon. electronic one-armed
bandlt'
‘twn complete projects, including
mixer, diseo mixer, touch organ,
red intruder alarm, model train
reaction tester, headphone radio, STD tumer,
iy logic tester,
voltmeter, universal timer, break
irt rate monitor. 1B metal locator,

lnciudes
(;raphl( equaliser. 50- ]00 W amp. modules, active
crossover. flash trigger, “star and dot” game, burglar
alarm. pink noise generator, sweep oscillator, marker
generator, audio-visual metronime, LED dice, skeet game,
lie detector. disco light show. .

electronics
tomorre - 7

AL DT " b/
'E’r‘ﬁ.,,&;’zw;* e -aL a

AT
HAREENING [H.
Bt fabiLis
Wi Com e

Wit ke

Brmne (e soemes
af GTAR wams

75p + 25p P&P

Comprised entirety ot new matenal, the edition covers
such diverse subjects as Staur Wars and hi-fi! The
magazine contains projects for everyone — none of which
have appeared in ET] — and a look at the future of MPUs
Audio, Calculators and Video. How can you not read it?

TRANSDUCERSIN |
MEASUREMENT
AND CONTROL

T ey FETER M @YDENHNAM |
ME, PO M e MC, PIIC A

LR
£3.00 + 25p P&P

lhiz beok 1= ratner an unusual reprint from the pages of
ETL The senes a i couple of vears ago in the
magazine, and wa v thought of by the University
of New Engiand th have re-published the series

splendidly for use as a standard textbook. Written by
Peter Sydenham, M.E, Ph.D,, M.Inst. M.C., F.1L1.C.A., this
publication covers practically every type of transducer
and deals with equipment and techniques not covered in
any other book. Enquiries from educational authorities,
universities and colleges for bulk supply of this publica-
tion are welcomed, These should be addressed to H. W.
Moorshead. Editor

¥ aRb

FROM IHE FUBLISHERS OF
ELECTROMILS 1DDAY [NIEBNATION AL

CIRCUITS
No2

£1.50

@t

Each volume contains over 150 circutts. mainly drawn
from the best of our Tech-Tips The circuits are indexed
for rapid selection and an additional section is inciuded
which gives transistor specs. and plenty of other useful
dat a.

Sales of this publication have been phenomenail — hardly
surprising when the circuits cost under Ip each! Each
volume costs

£1.50 + 25p P&P

54

€170

Our successlul beginners series came to an end some time
ago now. and the whole senes 1s available from us in
reprint form. The three books between them contain all
the information presented i1n the series (sometimes in
more detail') und together form an excellent starting point
for anyone interested in learning the art of electronics.
tach volume costs

£1.20 + 25p P&P

HOW TO ORDER

Postage and packing also refers to over-
seas. Send remittance in sterling only.
ETI Specials

ET1 Magazine

25-27 Oxford Street

London W1R 1RF

Please mark the back of your cheque or
PO with your name and address.

Please supply me with the fol-
lowing ETI Specials:

Total cheque/PO enclosed=¢€ ..
Address:

“‘[ sresrssss e s s e e iesaaeas
LR R R R R R T S SR R S
L R R R N T T i T S

L R T IR R T R T T e T T e S s
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“more on
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Hop on a Nasbus
to 32K of memory now

The Nascom — 1 is designed with expansion in
mind. This is made possible by using the best
products available. The Z80 microprocessor
incorporated in the basic system is so
powerful it can support 64K bytes of memory
and 256 ports. To utilize this capability, we
have designed the buffered 77 — way Nasbus.

With this arrangement, the way is clear for
considerable expansion, starting with our new
memory expansion board. It has 16 memory
sockets and two EPROM sockets. Therefore,
you can fill it with 4K dynamic RAM up to a
maximum 8K or with 16K dynamic RAM up
to @ maximum of 32K. A 2K Tiny BASIC in
EPROM has been developed for the board.

To go with the board, we have produced a very
flexible 1.0 board with three P1Os each giving
two, 8bit ports, plus a UART for serial
interface.

As you start building up your Nascom system
you will need a convenient means of storing
boards. Our new, custom-designed, Vero frame

UK National Distributors
Camera Centre,
Barrow-in-Furness, Cumbria
Crystal Electronics,
Torquay, Devon
Electrovalue,

Egham & Manchester
Eley Electronics,
Glenfield, Leicester
Henry’s Radio,

London W2

Lock Distribution,
Oldham, Lancs
Lynx Electronics,
Chesham, Bucks
Microdigital,
Liverpool L2
Teleplay,

New Barnet, Herts

Please send me

....................... tickets to your seminar at £4.50 each and
further details on Nascom-1 expansion products/Nascom-1
Kit/Int. Nascom Microcomputer Club.*

*delete as applicable

Nascom Microcomputers

92 Broad Street, Chesham, Bucks,
Tel: (02405) 75151

will allow for @ Nascom — 1 to link through a
buffer board to a 77-way Motherboard. There
is then the option of eight or more expansion
boards. To power this capability there is a
new 8.5 amp power supply especially designed
for the frame.

No other system offers so much at such a low
cost, And it all starts with the basic Nascom —
1 kit which for just £197.50 offers an
intelligently usable system with video and
cassette interface, a full alpha-numeric
keyboard and a mighty CPU chip. So if you
want the best — make it a Nascom system.

Nascom-1 Kit still only
£197.50 +VAT

Stop press...

Microcomputer Seminar

Nascom Microcomputer’s highly successful seminar is coming
to Bristol. The programme will be similar to London and
Manchester, both of which were sold out. The day includes
five lectures, demonstrations and an open forum. Venue is
the Dragonara Hotel, Bristol, Saturday, October 14th,

09.50 10 17.30.

Admission: £4.50 (inc. VAT). Lunch will be available at
£4.00 (inc. VAT) per head if there is sufficient demand.

Name

Address

Tel. No

Cut out coupon and post to Nascom Microcomputers,
Cheques and PO’s should be made payable to Nascom
Microcomputers.

cmy
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computing
today

NO 1 november 1978

NASCOM 1 REVIEW 5 Nice one NASCOM
BASIC EXPLAINED 9 Say no more
CUTS CARD 15 CUTS above the rest
TRITON IMPRESSIONS 19 Colling all TRITON users
EAST COAST REPORT 21 Important show for US
TRITON BASIC 23 Tryiton Triton
MICROFILE 30 Gary Evans in training

Airamco Ltd.

MICRO COMPUTER PRODUCTS

Distributors for JADE COMPUTER PRODUCTS
___All products brand new with full industrial specification

EDITORIAL ADVERTISING PRODUCTION

Halvon W. Moorshead

Ron Harris B.Sc

Gary Evans

Jim Perry

Phil Cohen B.Sc, William King
John Koblanski

Steve Ramsahadeo

Paul Edwards

Margaret Hewitt

Andrew Scott

Kim Hamlin, Bren Goodwin
Tim Salmon, Val Tregidgo
Mark Strathern (Manager), Tom Moloney

INTRODUCTION

The first issue of any magazine is an exciting time —
certainly for the people working on the project and,
hopefully, for the readers. Computing Today,
although presented free with ETI, is just such a new
magazine, which will have a style and identity of its
own.

Computing Today will cover the fields of com-
puting, from the home, education, and small business
viewpoints. Computing to us will mean everything
from the complete small business system, floppies
and all, to a single bit micro in a control application.

The growth of small systems over the past few
wears has been astounding the reasons for this
growth are many and varied — we won’t go into them
nere — and it is our hope that the next few years will
sze this expansion maintained.

One of the reasons for launching Computing Today
#as the fact that it was no longer possible to devote
=rough space within ETI to cover this important area
2f small systems without sacrificing other features of
=TI that are equally important to many of our
szaders. ETI plus CT will allow us to keep everybody

BeEDDV.

—‘slthough this first issue of CT is only 32 pages, if
122 growth we mentioned is maintained, rest assured
zzat CT will grow to keep pace.

This first issue of CT is published to coincide with
<=z launch of the TRITON, an exciting new system for
hobbyist/education areas. CT has similar, equally
iting projects in the pipeline and if you don’t want
miss out on important news and developments in
puting be sure to read us every month.
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BARE
$100 COMPUTER CARDS KIT ASSEMBLED BOARD
Mother Board 3 1.00 £82.50 £26.25
Desk Top Rack, 12 slot mmher
board + 15A @BV, 2A @+ 16V

< E199:00
Jade 8080A CPU BOARD £75.00 £122,50 £22.50
Jade Z80 CPU BOARD 2MHz
. £99.95 £138.75 £26.25
ade 280 CPU BOAHD 4MHz
! } £112.50 £149.95 £26.25
Jade Serial / Parallel |/ 0 BOARD
s EORT0 £134.29 £22.50
de Z?DS.f'E?TE EPROM
JB%ARD . ... .. £4495 £82.46 | £22.50
(16x2708 or ETTB! WITH B
2708s £97 46 £134.96 £22.50
ad REALTIME CLOCK BOARD
s £93.71 £134.96 £22.50
Problem Solvers 16K STATIC
RAM 450nS - £270.00 =
16K STAT|C RAM 250nS £296.00 ——
Jade BK static RAM BOARD
450nS £94 50 £112.50 €19.95
Jade BK static RAM BOARD
360nS . . £104.95 £119.96 £19.95
Jade 8K static RAM BOARD
2EORSY i i eI 50 £142.50 £19.,95
S.D. Sales ° EXPANDORAN‘I |
Dynamic Memory 375nS access
time 8K . . ... ET13.25 ==
16K =
Memory 3?‘inS accass Urgis:oo_ €229 00 £189.00
K B
Memor\; 375nS access 112'15993200 337.00 | €297 00
time 64K =
Memnw 375nS access T oo £553.00 | £513.00
VERSAFLOPPY DISK CONTROL- ="
LER (upto 4 drives 5% or8')
..... £11.75 £165.00 ——
SHUGART 8 Drive . .. = £385.00 —
PERTEC 5% Drive .. == £225.00 =
= = e ]
Components 21L02-1450nS . ... £1.20
2708 1024x8 EPROM £6.99 Bfor ik caveiers £7:92
2716 2048x8 EPROM£29 90 21L02 250nS . .... £1.40
(intel) 8 for ¢ . £9.60
2516 2048 x 8 EPROM . 2112-1 256x4 (450) . £2.25
............ £29 90 4044 4Kx1 (450) .. . £7.45
(equivalent of above) T.1. 4045 1Kx4 (450) ... £8.25

1702 256x8 EPROM  £4.85

2104 4096x1 DRAM £3.50 Used North Star Mini disk sys-

tem + controller + some sott-

8for .......€£26.00
2107B-4 4096x1 DRAM . . ware saie sase . £399:00
i, A A s OO B I Sy £2.49
8for ....... £26.00 35524 ........... g%zg
Note New Low Prices 16K 8226. et s 52'95
Memorv ez o ¢ .
4115 5kM DRAM . . £9.99 3881 ~.......£950
4116 16kx1 DRAM  £14 99 3882 oo anvis rebs £9550
8 for £108.00 S100Skts. ......, £3.30
6821P PIA £5 90 Textool 24 pin Zero
force Skt, £5.60
AY 51013 UART £4 50 s :
AY51014 UART(5V) . £6.50 g;aggfisk“ DRAM E?gg
AY53600 ENCODER . £9 99 SibesaD | & i e e 5
8080A CPU £g.99  BILS97 ......... £1.25

All Prices EXCLUDE VAT @
89.;,‘

Trade discounts on Quantity
Please add £1.00 P&P for
S100 items then add VAT @
8%.

24-hr. Ansaphone order service
with ACCESS or BARCLAY-
CARD

MAIL ORDER ONLY

Baiy 1i with Access

For components please add
40p P&P, then add VAT @ 8%.

AIRAMCO LTDx
30 WITCHES LINN
ARDROSSAN
AYRSHIRE

KA22 8BR

TEL. 0294 65530

Semiconductor prices are
always changing and the trend
is generally downwards. So
ring for latest up-to-date details




COMPUTER SYSTEMS LIMITED

INGERINERS (P N

"NASCOM 1

280 Microcomputer kit

Undoubtedly the finest value for money
kit available anywhere. Fully socketed.

INTERFACE FOR:

The new low cost VDU - Tangerine 1648 TV (UHF)
(See page 16, ETI, Oct. '78 for feature details) TV Monitor
ORDERING INFORMATION Cassette
The normal KIT price is £139.86, which includes pos- Teletype
tage, packing and insurance and VAT @ 8%. HOWEVER, 32k Ram expansion board

as an introductory gesture we are discounting this price | |
by £10, for all orders received postmarked BEFORE 12th | |

December, 1978. I May be seen working

If you require further information, send an A4 sized 9a.m.-5 p.m. Mon.-Fri.
self-addressed envelope. If you wish to purchase a kit

please send a cheque or money order made payable to: Callers welcome

TANGERINE COMPUTER Price £197.50 + VAT (8%)
SYSTEMS LIMITED (?;}'g!prswmr_n_e STBATHAND Callrswe!lco.me

RIVERMILL LODGE, LONDON ROAD, ST. IVES, 44 ST. ANDREW'S SQ.
CAMBS. PE17 4BR GLASGOW G1 5PL
Tel. St. lves (0480) 65666

) 041-552 6731
Tel. order welcome with Access and Barclayeard

B-=BUG SUPER SMART NEW MONITOR FOR NASCOM OWNERS

FEATURES INCLUDE:—FULLY COMPATIBLE with existing hardware /software; NEW
TAPE 1/0 4 TIMES FASTER with extensive error checking (see cassettes below);
INTELLIGENT COPY command for program relocation; ARITHMETIC for address and
offset calculation; HEX KEYBOARD function — throw away your ASCH tables!; SUPER-
SHIFT allows all displayable characters to be entered from the keyboard; FLAG DISPLAY
shows the flags set — C, Z etc. when using the EXTENDED REGISTER DISPLAY which
shows the IX, 1Y etc. registers as well; SUBROUTINES include:—PSEUDO RANDOM
NUMBER GENERATOR; ASCII to PACKED BCD and vice-versa; VARIABLE INTER-
RUPTABLE DELAY; CHARACTER STRING OUTPUT: TABLE SEARCH; STRING
OUTPUT; CURSOR MOVEMENT; AUTO-RUN facility allows a high-speed tape to be
loaded and program executed with no operator intervention. ‘

B.BUG is supplied in 2 x 2708 EPROMS which plug into your existing sockets. NO
MODIFICATIONS NEEDED. Demand will be high and orders will be handled in strict
rotation. Delivery currently ex-stock so ORDER NOW AND BE A '‘B.B."!

B-BUG in 2x2708’s only £23.40 including documentation.
C10 DATA CASSETTES ... 35 pence each (Nascom, Pet, TRS80, Apple, etc.).

Please add 30p p&p for orders under £10. VAT inclusive. E&O.E. Dealer enquiries welcome.

VIEWFAX LTD.

KING EDWARD BUILDING, CORPORATION STREET,
BIRMINGHAM B4 6SE.
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We take a look at one of the most advanced CPUs evaluation kits

The Nascom 1
Reviewed

THE NASCOM 1 Microcomputer kit was launched by
Lynx Electronics at the Wembley Conference in
November 1977. At that time, a sales figure of 500 kits
was anticipated but it has been so popular that orders
in excess of 10 000 kits have now been received. A
look at the main features of Nascom 1 will explain this
success.

For £197.50, you get:

A Z-80 CPU,

an uncommitted PIO,

2K of static RAM,

a powerful 1K monitor (in a 2708 EPROM),

a TV modulator,

a full keyboard (assembled),

cassette or RS 232 interface (but not both at the

same time), '

an IM6402 UART,

a double-sided PCB with plated-through holes,

all other active and passive components, wire,

solder and complete documentation.

The system is easily expandable through a 43-way
edge connector but there is no on-board buffering
(due to cost) although Nascom’s plans for future
expansion include a buffer board. In order to have a
working microcomputer, only a power supply and a
domestic TV need be supplied, plus an ordinary
portable cassette machine for program storage.

Construction

Constructing the kit is an easy task for the ex-
perienced constructor and even the first-timer should
have no difficulty, providing the detailed and com-
prehensive instructions are followed carefully. It is, if
anything, a little tedious — there are over 50 ICs,
sockets are provided for all of them.

The PCB is worth special mention for its superb
quality — a really professional job. All component
and wiring positions are clearly marked on the board
in a totally unambiguous fashion and since the
mstructions include a detailed section on component
identification, there should be no location problems.
The PCB has wire links to be made, each selecting a
possible user option. Two deal with I/0O port and
memory selection, three with the UART and one with
the on-board crystal clock. The instructions show
standard connections for these links and explain the
variations. They could also be replaced by miniature
toggle switches to allow experimentation.

COMPUTING TODAY — NOVEMBER 1978

The keyboard is supplied pre-assembled and needs
only the addition of the RESET switch to complete it.
Again due to cost considerations, it is not ASCII
coded, but is scanned by hardware under software
control. Early keyboards had no engraving on the key
tops for shifted characters but this has been corrected
in a new version, which also has a more positive key
action. However, both suffer from the amazing lack
of a left-hand shift key!

Another minor criticism is the method of connec-
tion between the PCB and the keyboard. A multicore
cable with a 16 pin DIL header plug is used at each
end, which means that any strain on the cable is taken
by the soldered joints. A proper ribbon cable with
crimped connections to header plugs would be a
much more satisfactory solution.

Power supply

The power supply requirements are:

+12V @ 150mA,

+5V @ 2A,

—5V @ 90mA

and —12V @ 12mA (for RS232 only).

Lynx supply a PSU kit as an extra but it does rather
let down an otherwise excellent product. The kindest
thing I could say about the design is that it is unusual.
It allows for further PSU Kkits to be ‘parallelled off’ for
expansion. Early PCBs also has the + and - rail
markings reversed — one of the IC regulators’ con-
nections are incorrect, although the outline is right.
There is no provision for diodes to protect against

+ O +5v
% i1
22% 820p
5k6 I—I
15 14 16 2 3
VDUSEL TO
FROM €36 O——————— 1 74L8123 4a———0 icn
PIN B PINS
" (see taxt)

;

Fig. 1. Circuit to overcome ‘snow’ on multiple VDU RAM access.
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OFFF
USER RAM
ocs0 | _ _ _
0C4F
MONITOR WORKSPACE
0C00
OBFF
VIDEO RAM
0800
07FF
SECOND EPROM SOCKET
ON PCB (UNUSED IN KIT)
0400
03FF
NASBUG EPROM
0000

Fig. 2. System memory

voltage crossover (although diodes are supplied in the
kit).

Now for the good news — the PSU is being com-
pletely re-designed and the parallel expansion

approach dropped. Instead there will be an 8 amp kit ,

for larger systems.

Memory and VDU

Before moving on to the operation of the kit, there are
a couple of other hardware points to be men-
tioned. Firstly, the arrangement for resetting the
CPU (by means of the RESET switch) would have to
be altered for use with dynamic RAM expansion. CPU
operation is suspended for as long as the RESET
button is held down, so dynamic RAMs (assuming
they are refreshed by the Z-80) would soon forget
what they were doing. The buffer board will contain
circuitry to correct this.

Secondly, the modulator seems to produce a very
noisy signal. Picture quality is, to a large extent,
dependant on the ability of a domestic TV to reject
noise. Fortunately, commercial modulators are very
cheap to buy and easy to fit to the NASCOM 1, as
there is a 1V video signal output from the board.

NASCOM 1 uses a memory-mapped VDU, which
means that the video RAM is shared with the CPU,
the latter having priority. The instructions say that
the video is blanked during VDU RAM access by the
CPU but this is only partially true. In fact, the
blanking signal (VDUSEL) is not long enough, so that
a noise signal which shows as ‘snow’, especially on
multiple VDU RAM access, appears on the screen.

This can be simply corrected by using the circuit in
Fig.1Pin 5 of IC 11 should be bent out from the socket
and the connection made with an insulated ‘sodercon’

socket. Increase the potentiometer value until the
snow just disappears.

Display Format

The format of the display is 48 characters wide by 16
lines deep, which produces a very readable picture on
a domestic TV. The remaining 256 bytes (1024 — (48 x
16) = 256) of the 1K video RAM block are in the
margin of the display, since the video RAM address
counter is not disabled during the undisplayed por-
tions of the video signal. In addition, the bottom 15
lines of the display (plus margins) are scrolled by the
monitor, making the unused RAM locations useless.

The fact that only 15 lines are scrolled leaves the
top line for header text or data. This is a very useful
feature, since almost all programs can make use of a
fixed display line. Figure 4 gives details of the VDU
addressing and scrolling.

Operating System

The operating system is held in a 2708 (1K x 8)
EPROM, which goes by the name of NASBUG. Since
July, kits have been supplied containing NASBUG
MK?2 as the original version contained an error in the
serial input routine and a couple of errors in the
keyboard look-up table. However, these facts should
not detract from the excellent software which is
crammed into the 1K of NASBUG.

To call a command, only a single letter need be
entered, followed by a number of arguments in HEX.
Leading zeroes may always be omitted on input.

The commands are as follows:

modify: M aaaa

The monitor responds by printing address aaaa fol-
lowed by the contents of that memory location,
followed by a prompt and the cursor. If only
examination of the memory location is required,
pressing NEWLINE will step throtgh the memory
sequentially, printing information in the same format.
The command is aborted by fullstop newline. Memory
may be modified by entering new data after the
prompt.

tabulate: T aaaabbbb 7 .
Prints on the screen the contents of memory between
addresses aaaa and bbbb.

copy: C aaaa bbbb cccc

Copies a block of memory, length cccc, from address
aaaa to bbbb. Care must be taken that either bbbb is
greater than aaaa plus cccc or that bbbb is less than
aaaa, otherwise the data block will be corrupted.

execute: E aaaa

Executes a program starting at address aaaa. There
are two occasions when no argument is required.
Firstly, if a program is aborted by the RESET button.
E NEWLINE will cause execution to start at the same
place as the previous E command. Secondly, at z
breakpoint, E with no argument will cause execution
to resume from the breakpoint.

break: B aaaa
Will insert a special code at address aaaa in a user

program. When this code is encountered during
execution it will cause the program to stop, display
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Nascom

[oBCA LINE 1 O0BE9| UNSCROLLED TOP LINE
T080A - - LINE 2 ---0879 /r
: 15
2 o . 5:  SCROLLED
: 48 (HEX 30) WIDE :
2 ( ) - LINES
0B4A LINE 15 -+ +0B79
0BBA LINE 16 ---0BBY
MARGIN < DISPLAYED AREA > _ - MARGIN
< 10 BYTES ™7 < 6BYTES >

Fig. 4. VDU diagram

the registers and transfer control to the monitor. This
means that any of the monitor commands may then
be used. The BREAK command together with the

Reflective Addressing

The monitor is made even more powerful by the use

STEP command provide very powerful debugging

tools.

J

step: S aaaa

Will cause single step execution from address aaaa,
with the registers displayed as in break at each step.
Once single stepping is started, only NEWLINE need
be pressed for the next stop and as with the execute
command, the address will be assumed at a break-
point.

dump: D aaaa bbbb

Dumps the contents of memory locations aaaa to
bbbb to the serial output. Data is sent in blocks of 8
bytes, each with an address and checksum.

load: L

The opposite of dump. Loads data from the serial
input (usually from cassette). The input format is the
same as the dump output format (which is useful!).

\

of ‘reflective addressing’ in the RAM. Some of the
major routine addresses and data are found by the
monitor by looking in certain RAM locations. The
locations are set up at RESET but they can be
changed manually (or during the course of a pro-
gram).

The following data are found reflectively:

NMI routine address (used in single step and

breakpoint exit),

command table address,

CRT address which controls cursor and scrolling,

keyboard scanning routine address,

address of the keyboard lookup table and its length

and the stack pointer address for user programs

(i.e. end of RAM).

The use of reflection and a scanning keyboard gives
NASCOM .1 the advantage that the meaning of the
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__Nascom

keys may be changed with ease and various com-
binations of simultaneous key pressing can easily be
detected and acted upon. An example of the use of
this feature is a program called SUPERSHIFT, by
Richard Beal. The @ key is utilised as a sort of control
key, enabling the complete character set of the MCM
6576 character generator to be used via the keyboard.

Sumh1ary

Overall, the NASCOM 1 is an excellent unit. It is easy
to level criticism at any product, especially one which
has been designed down to a price. rather than up to a
specification, but I think that the compromise has
been very successful in this case. There have been
delays in the delivery, mainly caused by underes-
timation of demand, which in turn has caused delays
in the development and despatch of the advertised
add-on goodies (up to and including mini-floppy).
Hurry up, Lynx.

To finish on a personal note, I've been using my
NASCOM 1 for about 5 months (it worked first time)
and I am very happy indeed with it. I can hardly wait
for 16K and an assembler (MENTAL NOTE: Must
send Christmas card to bank manager), although I am
continually surprised at what can be squeezed into
the 944 bytes available. The monitor is easy to use and
fairly comprehensive, bearing in mind that it is only
1K. Debugging is a doddle with breakpoint and single
step. NASCOM 1 is a real microcomputer at a
relatively low cost and should be easily expandable to
areally powerful system. Tl

Full 128 character set with ROM
encoder {Upper and lower case +
control shift).

Fully TTL—compatible —power
requirements + 5v-12v.

Supplied with full technical data,
code chart, pin connections, circuit
diagram and application notes.

THE TOTAL SOLUTION FROM

ALMARC

OF COURSE!

Now Almare & Vectar Graphic offer the cornplete solution to your computing
needs for £2300.00". The Vector MZ needs only the addition of a V.D.U. and

It's ready to go. Completely assembled and fully tested, the Vector MZ offers
the following features as standard —

S-100 bus

4 MHz Z80A processor

158 instructions

Two quad density Micropolis floppies — over 630k bytes on line
Serial port

Two parallel ports

32K static ram

12K prom/ram board with extended monitor

Extended disc Basic

Simply connect your peripherals (Elbit V.D.Us & Centronics printers are
available from Almarc) and you're up and running and, because the MZ uses
the S-100 bus, you can plug in a massive range of add-on units.

Ring or write for a demonstration to —

ALMARC DATA SYSTEMS LTD.

29 Chesterfield Drive
Burton Joyce, Nottingham
Tel: 0602 248565

‘Discount terms availabie

56-STATION ASCII KEYBOARD

NOW IN STOCK —

ASCIlI KEYBOARD MODEL KB756

FANTASTIC

SELF-SCAN
ALPHANUMERIC
PANEL DISPLAY

16/18 position display
with 84 character reper-
toire, 5 x 7 dot matrix_ In-
put 6-bit BCD-code,
power requirements
+5v, -12v Character size
040" x0.28" Overall
dimensions 8% " x2%"
x1%"  Supplied with
fuil technical data. Price
£55.00+ 75p P&P +8%
VAT (Mail order total

BALL MIRATEL
VIDEG MONITOR

9" diagonal P4 phosphor
tube Bandwidth 12 MHz
{-3dB)_ Input voltage
220V 50/60 Hz 24W. Out-
put voltage +15V DC
{short circuit protected)
+12kV DC; 126V rms
Supplied complete with
high & low voltage power
supplies, amplifier, and
attractive moulded
plastic housing including
space for keyboard Price

VALUE AT £60

+E£1.50 p&p + 8% VAT (mail order total £66 42)

£60 21) £95 00 + carriage + VAT

SPECIAL PURCHASE-MITE
123P Alphanumeric
’ printer mechanisms

¥ Solenoid-operated page printer using
‘standard reversible typewriter ribbon.
Prints standard 64-ASClH character set|
on 8'%" paper {80 characters per line, 6|
lines to the inch). Maximum speed 11
cps. Power requirements 115VDC,,
Compact,light-weightunit 9%lbs,
+£3.50 P &P +8% VAT 12" x9"x 2% "Supplied complete with
{Mail'order total £84.78) full technical manual.

We also specialise in: DEC minis—PDP8 and PDP11 processors, add-on memory,
peripherals and spares. Hard copy terminals — ASR 33 and KSR 33 Teletypes, Data

Dynamics 390, Texas Silent 700. Send for complete lists

—— - — ELECTRONIC BROKERS LTD.
| === — 4953 Pancras Road, London NW1 2QB.
— ™ Tel: 01-837 7781. Telex: 298694.

BRAND NEW SURPLUS

ONLY £75

HAZELTINE VISUALDIS

* Teletype Compatible

* 12" Diagonal Screen

% TTY Format Keyboard

* 12 lines of 80 characters

% .64 ASCII Character Set

* 5x7 Dot Matrix

* Switch-selectable
Transmission Speeds up
to 9600 baud

* Switch-selectable Parity

» Standard CCITT V.24 Interface

MODEL H-1000 PRICE £35 % carriage

Also available: — and VAT
Model H-1200: Specification as for H-1000 except 24 lines of 80
characters displayed. Price £425.00 + carriage + VAT.

Model H-2000: Buffered/Editing model with direct cursor
addressing, dual intensity video, and detachable keyboard with
separate numeric and edit clusters. 27 lines of 74 characters.
Price £495.00 + carriage + VAT.

A copy of trading conditions supplied on request

PLAY UNIT

i
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This month we feature the first part of a software teaching series

Beginning BASI

PART 1 Algorithms and flow charts

IT IS, UNFORTUNATELY, VERY EASY when
watching a computer in action to subconsciously
endow the machine with intelligence — under no
circumstances is this the case.

Regardless of whether you are programming in the
simplest of machine codes or the most sophisticated
of high level languages, there is no way that the
computer can do anything other than what it has
been programmed to do, and the signs of intelligence
that we seem to detect are present only because of the
skill of the programmer. In fact, programming today
is becoming quite a major business area, simply
because of the amount of skill involved. As with every
other trade, however, there are various tools which
are at the disposal of the programer to help in in his
work — one of the most important of these being the
flow chart.

It does not matter what language we program in, be
it machine code or BASIC, the technique of drawing
and using flow charts is always the same.

We start with a problem, find an algorithm (finding
an algorithm for a problem means finding a method of
giving a complete and correct solution to the problem
in a finite number of steps) to solve the problem, draw
the flow chart and then write the program from the
flow chart. In order that one programer can under-
stand another’s work, certain conventions are
adopted when drawing flow charts (see Fig 1).

As a first example of algorithm and flow chart
drawing, we will take the case of a young person
2pplying for membership of a Social Club, wishing to
discover what fees are payable as an annual sub-
scription.

Consider the following —

“The annual subscription for a man is £10, unless he
:= under the age of 25, when the subscription shall be
nalved. The annual subscription for a woman shail be
= _unless she is under 25, when the subscripticn shall
= halved. Married women applying for membership
snall be charged half the amount payable by a single
=oman over 25.”

In this instance, it is unnecessary to find an
zigorithm to solve the problem as we are only going
use the flow chart as a means of simplifying the
wealth of information given above (see Fig 2).

So, for example, if you are a married female, it takes
s=niv a moment's glance at Fig 2 to answer the
su=stions “Are you a man?”’ (no) and “‘are you
=armied?” (yes) to arrive at the knowledge that your
z=nual subscription shall be £4.

“su can see from this example how the flow chart
==lps to clarify and simplify an otherwise apparently
complicated problem.

We will now go on to consider the generation of an
s=arithm, and to see how a flow chart can be drawn
smc= an algorithm has been obtained. As an example,
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START BEGINNING POINT OF ALGORITHM

STOF END POINT OF ALGORITHM

LR

A=B USED TO INCLUDE ALGEBRAIC OR LOGICAL PROCESSES

DECISION BOX USED TO INTRODUCE A MULTI-WAY BRANCH
INTO A FLOW CHART

DENOTES INPUT FROM KEYBOARD OR OTHER
INPUT PERIPHERAL

DENOTES QUTPUT TO TELETYPE, VDU OR OTHER
OUTPUT PERIPHERAL

-+ ¢ - CONNECTORS USED SWHERE TWO OR MORE LINES MEET
USED IN COMPLEX FLOW CHARTS WHERE BOX INTER—
,|> B» CONNECTION LINES WOULD OTHERWISE NEED TO CROSS
: USED TO DENOTE THE FACT THAT THE PROGRAM BRANCHES
S'EE TO A SUB-ROUTINE AT THIS PGINT (IN THIS CASE, LABELLED B)

L]

Fig. 1. Flowcharting symbols

we will look at how it might be possible to get a
computer to generate a representation of, and ran-
domly shuffle, a pack of cards.

The first thing we need to do is to decide what
would be an acceptable representation of the pack.
We could reasonably consider the problem solved if
the computer could be made to generate a list of the
numbers 1 to 52 in a random order, so that each
number from 1 to 52 would represent a different card.

The first method that springs to mind is to get the
computer to open a set of 52 storage locations. The
first random number between 1 and 52 can then be
generated and placed in storage location number 1
(the method used to generate the random numbers is

»
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ARE
YOU UNDER

YES SUBSCRIPTION
257 £

susscripTion| A
£10

ARE
YOou
MARRIED?

YES | suscripTion 5
£4

| SUBSCRIPTION ___..{5
£8

SUBSCRIPTION
£4

Fig. 2. Fee fie foe or fum?

unimportant as far as the flow chart is concerned). A
second random number is then generated and placed
in storage location number 2, a third number in
storage location 3, and so on until all 52 storage
locations have been filled.

Fig 3 shows a flow chart to describe this algorithm.
That appeared quite simple, didn't it? But if we give
the problem some further consideration, you will see
it is possible, since the numbers we are generating are

random, to have generated two numbers which are’

the same. Indeed, this is most likely. This would mean
that we would have at least two cards the same
within one pack, and so our algorithm must be

considered incomplete (though on the right track). To *

make the algorithm work correctly, we will have to
include some form of check to ensure that when a
number is generated which has already been used, it
is not included in the list (see Fig 4 for a flow chart
which takes this point into account). If you look
through Fig 4, you will see that a number is generated
and then a check is made through all the storage
locations that have already been filled to see if the
number we have just generated has occurred before.
If it has, then the number is ignored and a new
random number is generated and checked: if it has
not, then it is inserted into the next empty storage
location. We then jump back and generate another
random number and the process continues until all 52
storage locations have been filled.

This algorithm and subsequent flow chart would
appear to be quite sufficient to solve the problem. But
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GENERATE

RANDOM

NUMBER R
(BETWEEN 1 & 52)

A 4

PUTR
IN
STORAGE
LOCATION
A

ADD 1
TOA

NO

IS
A=52?

YES

)

Fig. 3. Take a card, any card . . .

let us now consider this flow chart converted into a
program and being run on a computer. Remember.,
every operation the computer executes takes some
finite time to perform, albeit small, so that the more
operations that need to be performed, the longer the
program will take to run. This may appear to have
been an obvious statement, but let us take a look now
at our algorithm, bearing this point in mind. When we
start off, with all storage locations empty, the first
number we generate can be guaranteed not to have
occurred before (though looking at the flow chart you
will see that the computer does not know this) and
can therefore be inserted straight into the firs:
storage location. As the program proceeds, however.
and more storage locations filled, it becomes more
and more likely that the generated random number
will, after some considerable checking, have to be
abandoned and re-generated, until, when there are
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| START ’

A=1

:
B

GENERATE
RANDOM

NUMBER R
(BETWEEN 1 & 52])

5
LOCATION
B=R?

PUT R
IN LOCATION
A

F ADD 1

TOA

Fig. 4. The new routine.

only two or three locations left to fill, we may have to
generate and extensively check many tens of
numbers to find one of the few remaining acceptable
numbers. If the computer was made to print out each
aumber as it was generated, we would notice a longer
and longer time interval elapsing between the
generation of consecutive numbers. Problems like
this occur frequently when converting algorithms,
where a solution which initially appeared to be
satisfactory turns out to have some practical diffi-
culties associated with it on closer inspection.

Fig 5 shows the flow chart of an algorithm designed
2 overcome the previous problem.

It starts by putting 1 in storage locations 1; 2 in
ocation 2; 3 in location 3; and so on until all 52
iocations are filled, which in effect lays the cards out
o sequence through the pack. It then takes the first
iocation and exchanges its contents with the contents
of another randomly chosen location, then the con-
=nats of location 2 are exchanged with the contents of
& second randomly chosen location; the contents of
mcation 3 are then exchanged with the contents of a
==d randomly chosen location, and so on until the
zzntents of all 52 storage locations have been ran-
domly exchanged in this manner. You may be a little
sceptical as to whether the pack of cards thus
znerated was truly random. Experiments have,
nzwever, convinced us that it is. As you can see, there
= never any need to generate more than 52 random
m=mbers, because whatever the number generated
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BASIC

PUT A IN ADD1
STORAGE TC A
LOCATION A

GENERATE

RANDOM

NUMBER R
(BETWEEN 1 & 52

ADD 1
TOB

y

EXCHANGE
CONTENTS
OF STORAGE
LOCATIONS
B&R

Fig. 5. The British Shuffle?

turns out to be, we are always guaranteed to use it, as
it does not matter whether it has been generated
before or not. Converting both of these flow charts
into programs and running them on a computer, we
discovered that this latter algorithm ran
approximately ten times as fast, on average, as the
first algorithm, so that there is a great saving in
computer time used.

Looking through the algorithms and flow charts,
yvou should begin to see that every operation a
computer performs has to be very carefully planned
and mapped out if a worthwhile program is to result.
Although able to operate at extremely high speeds,
the computer is merely manipulating pulses of elec-
trical current according to a set of rules which the
programmer lays down which, by careful manipula-
tion and interpretation, can be made to have
meaning. o ]

Next month we will go on to consider the high-level
programing language, BASIC, but do not forget the
above routines, for when we have learnt sufficient
BASIC, we will be returning to look at them again and
see how they can be implemented cn
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From Science of Cambridge:

4.43 MHz crystal

8-digit, 7-segment
LED display

MK 14 including
optional RAMI/O
and Extra RAM.

MK 14 — a complete computer for
£39.95 (+8% VAT)
The MK 14 is a complete microcomputer with
a keyboard, a display, 8 x 512-byte pre-
programmed PROMs, and a 256-byte RAM
programmable through the kevboard

As such the MK 14 can handle dozens of user-
written programs through the hexadecimal
keyboard. (20 sample programs are provided in
the Manual -which also contains
comprehensive building instructions, and
instructions on program-writing :

Yet in kit form (which can be assembled by
any fairly experienced kit-builder, the MK 14
tosts only £39.95 (+£3.20 VAT, and p&p}

But that’s only the start....

The memory capacity of the basic kitis
surprisingly powerful -but every computer
owner, from a schoolboy to a multi-national
corporation, soon feels the necd for more
memory.

With the MK14, it’s yours!

Optional extras include an additional
256-byte RAM, and a 16-lin¢ external input/
output device (allowed for on the PCB) which
give a further 128 bytes of RAM

12

ExtraRAM
(optional)

PROM-512 bytes
RAM-256 bytes 1

Edge connector for
external keyboard with
up to 32 keys

And the next step?
The nextstepistoadd vour own peripherals!

The first could be a low-cost module which
provides an interface with a standard
cassette-recorder. This means vou can use
ordinary tape-cassettes for the storage ot data
and programs.

To get the best from this configuration, vou
could uprate your system with a revised
monitor - consisting of 2 replacement PROMs,
pre-programmed with sub-routines for the
interface, offset calculation and single step, and
single-operanion data entry.,

The second pertpheral could be vour own
PROM programmer and blank PROMs to
setup your own pre-programmed dedicated
applications, (Fusible-link device guarantees
program safety.)

All are available now to owners of MK 14~
and remember Science of Cambridge keep you
up to date automatically with advances in the
MK 14 range. A TV interface device 1s already
in the pipeline!

the new MK 14.

—— 5 Vregulator

__Powerrailsand
input/output edge connector

RAM /O device
(optional)

PROM-
512 bytes

—~RAM-256bytes

ExtraRAM
{optional)

___Display and keyboard CPU
interface circuitry.

A valuable tool — and a training aid
Asacomputer, it handles operations of all types
—from complex games to digital alarm clock
functioning, from basic maths to a pulse delay
chain. Programs are in the Manual, together
with instructions for creating your own
genuinely valuable programs

And, of course, it’s a superb education and
training aid - providing an ideal introduction to
computer technology.

SPECIFICATIONS

MK 14

x Hexadecimal kevboard

x 8-digit, 7-segment LED display

* 8 x 512 PROM, containing monitor program
and interface instructions

* 256 bytes of RAM

« 4 MHz crystal

* 5 Vregulator

* Single 8 V power supply

*Space available for extra 256-byte RAM and
16 port I/O
Edge connector access to all data lines and
1/0 ports
Optional Extras

% Extra RAM-256 bytes

* RAM 1/O device
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Simplest,most advanced,
most flexible microcomputer
-in kit form.

= Cassette interface module
= Revised monitor

= PROM programmer

= Blank PROMS

Free Manual

Z+erv MK 14 Microcomputer kit includes a
Manual which deals with procedures from
soidering techniques, through programming
a=d use of RAM 1/0 to interfacing with complex
=tternal equipment. It contains operational
msiructions and examples for training
g=riications, and numerous programs including
amzzk: routines (square root, etc), digital alarm
—=ck single-step, music box, mastermind and
mzaoa landing games, self-replication, general
TsTose sequencing, etc

Designed for fast, easy assembly

Zz:% 31-piece kitincludes everything you need
w3 =zke a full-scale working microprocessor,
= 13 chips, a 4-part keyboard, display

e components, to PCB, switch

HTS TXINGS.

MK 14 can be assembled by anyone with
:p soldering iron and a few hours’ spare
T g the illustrated step-by-step
ars==ouons provided
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Cassette interface module and Manual

How to get your MK 14
Getting vour MK 14 kit is casy. Just fill in the
coupon below, and post it to us today, with a

S . f
cheque or PO made pavable to Science of "
Cambridge. And, of course, it comes to you with
acomprehensive guarantee Iffor any reason. al I 3 ' rI ge

vouTe not completely satisfied with your MK 14,

return it to us within 14 davs for a full cash Science of Cambridge Ltd,

refund 6 Kings Parade, Cambridge, Cambs., CB21SN.
Telephone: Cambridge (0223) 311488

rperlpherals
DMI\H Standard \hcro;onﬂpuler Kit+ 74355 inc40p p&p.)
L] ExtraRAM « £3.88 incp&p

LIRAM I/Odevice « £8.42 inc p&p

I enclose cheque/money order/ PO for [ _ (indicate total amount.)

Name =

Address (please print) e = - -

i

e —

I Allow 2l davs fnr delivery.
" — — — — — — — — — — — — — — — — — —

y
w

S e Ty L W




The exciting
new

Triton computer
from

1RANIA

Building a better computer wasn’t easy —

14

but we did it.

TRANSAM

HAS A FULL RANGE OF MICROS
AND SUPPORT, PLUS SOFTWARE

TRANSAM

BRINGS YOU “MEMORY BANK”
A FULL MEMORY SERVICE

TRANDANM

TRANSAM COMPONENTS LTD.

12 CHAPEL STREET

LONDON NW1. TEL: 402 8137

NEXT TO EDGWARE ROAD TUBE STATION MET LINE

TRITON COMPUTER IS THE TRADE MAKE OF
TAHANSAM COMPONENTS LTD

Complete kit
available
immediately

for only £286 . .

The first
British-designed
home computer kit
with basic IN ROM
and graphics.

The single-board
design makes the
computer easy to
construct, and
when complete,

a very compact and
powerful tool for
home, educational
and industrial use.

All components can be
bought separately and
a fully comprehensive
Triton manual is
available for £5

or send 30p + SAE for
our latest catalogue
and price list.
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This unit allows you to program your microprocessor from a prerecorded cassette
or to record your own program for later use. Design by Trevor Marshall.

CUTS (Cassette
_Interface

REPEATEDLY TYPING IN pro-
grams is not what hobby computing
is about. Although most systems
start life without any form of off-
line mass storage, as more memory
:s added so more programs are
=written and the need for some form
of storage becomes more press-
ing. The ideal device for this job is
orobably the floppy disk, but this is
2) expensive and (b) usually dedi-
zzted to one processor or bus struc-
ture. Many hobbyists are running
s=veral small systems, and a device
=nich is less convenient but more
zzized to their needs (and pockets)
& the humble cassette recorder.

This interface is designed to con-
#=rt the digital signals from your
mxmputer to audio tones and back
z2zin. using a standard system cal-
=2 CUTS (Computer Users’ Tape
#stem),which is also referred to as
=== Kansas City or Byte format.
records data at 300 baud, with a
‘1" recorded as eight cycles of
Hz and a ‘0’ as four cycles of
ZhiHz. A byte of data is recorded as
& siart bit of logic ‘0’, followed by
t bits of data and two stop bits
wgic ‘1’, and this is taken care of
o iae UART in your computer.

S

(A

Although the standard is 300
baud, the monitor programs in some
kits aliow only 110 baud operation.
and this interface will work at 110
baud. It can also be run faster (up to
1200 baud) to allow faster program
loading.

We have not described a case, as
most constructors will wish to
mount the board either on the back
panel of their computer or in the
VDU. Also switching between VDU
and cassette will depend upon the
user’s computer — the ideal situa-
tion is to have two UARTS for both
VDU and cassette, but many sys-
tems (or rather their monitors) do
not permit this.

Construction

This is simply assembling the PC
board. Take care when handling the
ICs as most are CMOS. As the unit
will probably be built into a system
we have not given any mechanical
assembly details. The record/play
switch can be mounted remotely if
desired.

Alignment

The only adjustments on the unit
are the record frequency and the
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monostable period. Switch the unit
torecord and monitor the frequency
at any of the baud rate outputs and
adjust RV2 to give the correct
frequency. Now inject a 1200 Hz
tone into the audio input (take of
from the baud rate outputs when in
the record mode) and adjust RV1 to
give a 300us wide pulse at pin 3 of
IC4. If an oscilliscope is not avail-
able, setting RV1 to mid position
should be close enough.

Recording

For best results recording should be
done at a relatively low level. We
found that about — 7VU gave the
best results.

Unfortunately the use with a
recorder with an automatic level
control did not prove satisfactory.
This is because the level control
logic is designed for music where
the peak level is about 10dB or more
higher than the average. This can-
not cope with a continuous tone
without it being recorded at too
high a level.

One method which has been
suggested to us is to record a high
level high frquency tone (about

18kHz) as well as the signal. Theorv ¥
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Fig. 1. The circuit diagram of the complete
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—0 200H.
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fa5V supplyisused IC12 can be

NOTES:

IC1 1S A CA3130

1IC2 IS A 4011

IC3 IS A 4001

IC4 1S AB55

IC5 1S A 4011

IC6 IS A 4013

iC7 15 A 4046

1IC8 1S A 4520

IC9 IS A 4001

IC10 1S A 4011

IC111S A 4013

IC12 IS A 78L05

D1-D3 ARE 1N914

*ONLY ONE SECTION OF IC9 1S
USED RV2 SETS OUTPUT OF IC7
TO 19200Hz WHEN SW1 1S IN
RECORD POSITION. RV1SETS OUT
OUTPUT PULSE OF 1C4 TO 300:s

1C10/4
10

DIGITAL
INPUT
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This unit records digital information on
tape in serial form using two tones, 2400 Hz
for a “1" and 1200 Hz for the “0". The
standard transmission rate is 300 baud but
it will work equally well at 600 baud. The
designer has operated his unit at 1200 baud
with success but with only one cycle of 1200
Hz per bit it is more prone to dropout, etc.

Decoder

We will start the explanation of how it
works by assuming you have a prerecorded
tape. The output of the tape recorder
(alternate tones of 1200 and 2400 Hz) is
“squared up” by IC1 which is connected as
a schmitt trigger with R3 and R4 providing
the necessary positive feedback.

The gates 1C2/1, IC2/2 and 1C2/3 are
used to generate a positive pulse about 3us
wide on both the leading and trailing edges
of the output of IC1. This gives a series of
pulses at either 2400 Hz or 4800 Hz (417ps or
208us period).

The pulse chain triggers the monostable
1C4 which is 300ys wide. If a second trigger
pulse occurs before the 300us period (as it
will if the input is 4800 Hz) the second pulse
is simply ignored. The input pulse chain is
gated with the monostable output in 1C3/3,
the resultant output being pulses at 2400 Hz

I

PO g O (g I g 5
O |

N

How It Works

whether the input frequency is 2400 or 4800
Hz,

These pulses are used for the reference
for the phase locked loop (PLL)ICT. This IC
contains a phase detector and a voltage
controlled oscillator. The output of the
oscillator is divided by 2% in IC8. After
dividing by 2* (16) 1C5/2, IC5/3 and 1C5/4
are used to generate 3ps wide pulses on
both leading and trailing edges and this
output is the second input to the phase
detector in 1C7. The output of the phase
detector (pin 13) is used to control the
oscillator (input is pin 8) and the two pulse
chains are equalised in frequency and
phase. Using this technique the tape speed
can be varied by up to ¥ 20% and the PLL
will track it. The putputs of 1C8 can be used
to control the UART in the computer. If the
UARTs own clock is used the allowable
tape speed variation is ¥ 5%.

To decode the pulse chain into “1" and
40" and to ensure correct phasing, 1C2/4,
IC3/4, 1C5/1 and 1C6 are used. The
monostable 1C4 is triggered at 2400 Hz, and
its output clocks the D input of IC8/2 into
the output. IC8/1 is used as an R-3 flip flop
being “set” if a pulse from 1C2/3 occurs
during the “mono” period (if the input is
high frequency) it is reset every 417us by
1C5/2. However, the information is clocked

—
I

QUTPUT OF IC1
(PIN 61

CUTS

into IC6/2 before the reset pulse occurs. If
the input is only a 1200 Hz tone the set pulse
does not occur and a “‘0” is strobed into
IC6/2. An examination of the timing dia-
gram in fig. 1 will help clarify the sequence.

Encoder

The encoder is a littie more complex than
needed for 300 baud, but it allows operation
at 600 or 1200 baud if needed. The output of
IC_9, which is a non-symmetrical 2400 Hz,
triggers a 3us monostable IC10/4 which
then toggles IC11/2 giving a 1200 Hz square
wave output. However, if the “data input”
isa“1”,IC11/1istoggled to givea “1” at pin
1 which enables IC10/2. This then triggers
the monostable 1C10/4 midway between
the pulses due to 1C9. This then toggles
IC11/2 at twice the rate to give 2400 Hz
output. The clocking of the data input into
IC11/1 is about 100us out of phase with the
rest of the timing to give time for the UART
to settle, eliminating any errors due to
propagation delays.

The phase locked loop IC is used only as
an oscillator in the transmit mode and the
VCO input is switched to a preset voltage
giving the correct frequency.

“ “ " " OUTPUT OF (€2/3
{PIN 101

1
r LT

1

LW U
S

LU

i OUTPUT OF IC4 i
{PIN 3) I

[P Wi

L nonf
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———
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ﬂ__IL-— 0UTP1UT OF 1C3/a

i
|
I

0 I ==

) o 08 [

ﬂ I-L (PIN 10
OUTPUT OF IC5/2
N 10}

| [~

J_]_Jm -
QUTPYT OF IC6/1
(PIN 13

13)

Fig. 2. The sequence of events in the decoder when receiving a ‘0,1,0,1" input.
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OUTPUT OF IC10/2
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OUTPUT OF IC11/1
PIN 11 J

QUTPUT OF IC10/4
(PIN 10}

Fg. 3. The encoder waveforms
when transmitting a ‘0,1,0,1.’

is that this tone will adjust the
automatic level control while being
too high to be reproduced. However
it can beat with the bias oscillator
causing more problems than it
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QUTPUT OF 1CT1/2 i
(RIN13)

solves.

We therefore recommend that the
unit be used only with a recorder
with a manual recording control.

»m
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CUTS
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I
~N
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FREQUENC

1200H7 =i

600HZ mae@

DIGITAL
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Fig. 4. The component overlay. When using a 5V supply leave
out IC12 and add a link between the two outside holes. C15 can

E Parts List

SEMICONDUCTORS

RESISTORS

(All Yaw 5%) IC1 CA3130
R1 1M POTENTIOMETERS IC2 4011
R2 10k RV1 100k trim IC3 4001
R3 1k RV2 25k trim IC4 555
R4 330k IC5 4011
R5,6 10k IC6 4013
R7 120k CAPACITORS IC7 4046
R8 47k C1,14 100n polyester IC8 4520
R3-R11 10k C2,3,5,6,7, IC9 4001
R12 33k 10,11 4 JOp\ceratnic IC10 4011
R13 47R ca 1n5 polvester IC11 4013
R14 150R ;N2 POy : IC12 78L05
c8 3u8 25V electrolytic B
R15 33k D1-D3 1N914
C9 2n7 polystyrene
e Gl G121 10
R17 ™ ; N polyester MISCELLANEOUS
R18-R21 10k G5! 4u7 35V electrolytic PCB as pattern
R22 100k C16.17 33u 10V tantalum SW1 SPDT toggle
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RITON

John Coll, PCW consultant and well
known to the computer hobbyist

gives his impressions of the TRITON

I've had an early production model! of the Triton for
some time and I've been most impressed with it and
with ETI's approach to the project.

On the hardware side it’s clear that the designer
Mike Hughes is a professional. The PCB is cleanly
designed and good provision has been made for
expansion at a future date. The addition of extra
memory and of peripherals like printers and floppy
disks will be a straight forward process. Whilst
economy has been very much borne in mind. There
has been no skimping, everything you need is pro-
vided to make a simple useful computer using a
normal TV set as a display. The fact that where tracks
have to go near IC pins, the tracks have been put on
the upper side of the board — away from the con-
structors soldering iron — is typical of the attention

LIVERPOOL'S
COMPUTER
SHOP

Quality C15 cassettes for your PET,
Apple, TRS80, NASCOM 1, etc.

10 cassettes for £4.75 including P. & P,
V.A.T., labels and library cases.

Science of Cambridge MK14. Socket Set. 5
X 14 pin, 7 X 16 pin, £3.84 including P. &
P. and V.A.T. Power Supply. £4.86 in-
cluding P. & P. and V.A.T.

Barclaycard and Access accepted.

MICRODIGITAL LTD.

25 BRUNSWICK STREET
LIVERPOOL L2 OBJ

Tel: 051-236 0707

¢
1191a0uIW/

to detail which is evident throughout the design:

On the software front the 2K basic interpreter is Li
Chen Wang’s Palo Alto tiny BASIC which has been
around for some time and is therefore pretty much
bug free, ie it works.

The monitor on the other hand is very much a
version one — it works but could be improved con- |
siderably. However, this does not worry me in the
slightest because all the software is in EPROM and
therefore can be easily and cheaply altered. It is
difficult to explain just how important that is — it
means that users will be able to return the monitors to
Transam and get them reprogrammed with the latest
software for a very reasonable sum. It also means that
if you want to use the computer for something else
vou can remove the BASIC and use the whole 4K of
EPROM for your special application. This makes the
machine potentially important in the process control
field.

The documentation is good, however it seems only
fair to say that the TOTAL novice would probably
find it difficult to diagnose and repair any obscure
fault. However, Transam’s ‘Get it going’' service
should deal with that in a satisfactory way. The
availability of full source listings for both the monitor
and BASIC will be useful in specialists applications as
well as for the enthusiastic beginner.

It is clear that ETI are determined to ‘Get this one
right' and to support it in the future with further
software and hardware.

I have no hesitation in recommending this kit to
you.
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[\ NEWBEAR COMPUTING @
Announcing the SYM-1:-from Synertek

ttermally VIM-1)

* 1K byte storage. expandable
on board to 3K byte
* 4K byte ROM Manitar
* Fully expandable
and much much mare

£199.00 plus 8% VAT £1.00 postage and packing

% Fully assembled and tested

* Kl M.I. compatible

« High speed cassette interface
(2400 baud)

For further details Visit Newbear Computing Store, 2 Gatley Road
Cheadle, Cheshire, 061-491 2290 Or visit, or write to Newbear
Computing Store, 7 Bone Lane, Newbury, Berks. 0635 49223
Send for Catalogues of Hardware Components, Literature and
Software.
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Room ETI/ 11

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

NTERPRISES

From the representatives in Europe ... for America’s leading Micro-computer magazines and bdoks, for the
hobbyist, educationist and professional alike, we bring you a little light browsing!
Reading maketh a full man ... Francis Bacon (1561-1626)

Tick or indicate quantity ordered Price Price
* From Creative Computing Press UK Overseas
Tick or indicate quantity ordered. Best of Creative Computing Volume 1 £6.95 If Differant
Best of Creative Computing Volume 2 £6.95
From Adam Oshorne Associates Price BASIC Computer Games
UK (A revised 101 BASIC Games) £5.50
INTRODUCTION TO MICROCOMPUTERS The Colossal Computer Cartoon Book £3.95
Volume 0: The Beginners Book £5.95 Computer-Rage (A new Board Game) £6.95
Volume 1: Basic Concepts £5.95 Artist and Computer £3.95
Volume 2: Some Real Products (Revised Late 1977) £11.95 * From Everyone Else
Magazine storage boxes (hold 12 minim um) £1.25
6800 Programming for Logic Design £5.95 Sybex: Microprocessors from Chips to Systems
B080 Programming for Logic Design £5.95 by R. Zacs ) I £7.95
Z80 Programming for Logic Design £5.95 Sybex: Microprocessors Interfacing Techniques
BOR0A /8085 Assembly Language Programming £6.95 by R. Zacs £7.95
6800 Assemibler Language Programming £6.95 Dilithium: Home Computers
Some Common BASIC Programs £5.95 Volume 1: Hardware £6.50
Dilithium: Home Computers
BUSINESS PROGRAMS IN BASIC Volume 2: Software £5.95
Payroll With Cost Accounting £9.95 Getting Inyo]ved With Your Own Computer £4.75
Accounts Payable & Accounts Receivable £9.95 The Z80 Microcomputer Handbook £7.50
General Ledger (Available from late summer 78) £9.95 TV Typewriter Cookbook by Don Lancaster £7.50
TTL Cookbook £7.95
From Scelbi Computer Consulting Inc. CMOS Cookboak £7.95
6800 Software Gourmet Guide & Cookbook £7.95 IC Timer Caokbook £7.50
3080 Software Gourmet Guide & Cookbook £7.95 IC OP—AMP Cookbook £9.50
8080 Programmers Pocket Guide £2.25 RTL Cookbook : £4.25
8080 Hex Code Card £2.25 Computer Programs that Work (in BASIC) £2.55
8080 Octal Code Card £2.25 * From Basic Software Library
8080 Guide and One B080 Code Card £4.20 (from Scientific Research Instruments)
8080 Guide and Both Code Cards £6.00 Vol 1: Business and Personal Booking Programs  £17.50
Understanding Microcomputers & Small Computer Systems  £7.95 Vol 2: Maths and Engineering Pragrams £17.50
SCELBI ‘BYTF’ Primer £9.95 Val 3: Advanced Business Programs £26.50
8080 Standard Assembler (In Block Format) £15.95 Vol 4 General Purpose Programs £7.95
8080 Standard Editor (In Book Format) £9.95 Vol 5! Experimenters Programs (General
8080 Standard Monitor (In Book Format) £9.95 Purpose) £7.95
§ Vol &: General Ledger Program £32.50
From Peoples Computer Company Vol 7: P_rofessmnui Programs £26.95
Reference Books of Personal & Home Computing £4.95 Magazines: Rack Issues
What to Do After You Hit Return £7.00 Personal Computing £1.75
Dr. Dobbs Journal Volume 1 £10.00 Interface Age £2.25
Dr. Dobbs Journal £1.75
*From Kilobaud/73 Magazine Inc. Computer Music Journal £2.50
Hobby Computers Are Here £3.95 Peoples Computers £1.75
New Hobby Computers £3.95 'BYTE £2.25
Creative Computing £1.75
From Dymax Ine. Calculators & Computers £1.75
Instant BASIC by Jerald R. Brown £4.95 ROM £1.75
Your Home Computer by James White £4.95 7K?:]obaud g%g |
My Computer Like Me ... When I Speak L .
}BASICpBy Bob Albrecht v £1.65 MAGAZINES: Subscriptions
Games With A Packet Caleulator by Personal Computing (Twelve Issues Yearly) £16.00 £17.00
Thiagarajan & Stilovitch - £1.75 Interface Age (Twelve Issues Yvearl)_/) £20.00 £20.50
Games, Tricks and Puzzles For a Hand Dr. Dobbs Journal (Ten Issues Yearly) £13.00 £13.50
Calculator by W. Judd £2.49 Computer Music Journal (Four lssues Yearly) £8.50 £9.00
Peoples Computers (Six Issues Yaarly) £8.00 £8.50
* P Kilobaud (Twelve Issues Yearly) £20.00 £21.00
Pl;‘r)(érrr]l”l?t:::li e T I BYTE (Twelve Issues Yearly) via USA £15.00
Tiny Assembler for 6800 Systems £5.75 BYTE (Twelve Issues Yearly) via UK £21.00
| Bar Code Loader for 6800, 8080, Z80 & 6502 Micros £1.75 Creative Computing (Six Issues Yearly) £8.50 £9.00
Best of Byte Volume 1 £8.95 Creative Computing (Twelve Issues Yearly) £16.00 £17.00
Calculators & Computers (Seven Issues Yearly) £10.00 £10.50
73 (Twelve Issues Yearly) £20.00 £21.00
HOW TO ORDER - =
Send to address above for the attn. of David, Dept. ETI/ 11 All Orders must be Prepaid |
Please note our prices include postage Indicate Payment Method: Total Enclosed £ ..... ..
and packing, but not insurance, if . . )
wanted add 12p for every £10 of books |+ ... My cheque. P.O.. I M O. is enclosed in Sterling on U K. Bank
ordered. Make cheques, PO's etc pay-
ableltor " SRV Rl e R e Charge to Barclaycard 'Visa‘Access Diners ' American Express |
L.P. Enterprises ) 1
CREDIT CARDS accepted. Credit Card No. . ... EXpIridate sy s o iuivensms s e e e T e e A e e s
BARCLAYCARD VISA/ACCESS
DINERS CLUB/AMERICAN EXPRESS s e e o O O e I e
Phone 01-553 1001 for Credit Card Address ...oveveirineniiins AN e
orders {24 hour service)
.................................... POSTCODE .
Due to fluctuations of the dollar,
prices are subject to change Signature ,........ e e o e e b um mimumiam racti e p e A e e R A R ol st S s

All publications are published in U.S.A. and shipped air-freight by L.P. Enterprises. In unusual cases, processing may exceed 30 days  ET[ 1} -s
*BYTE subscriptions are processed IN USA and are air-freighted & posted from Amsterdam and will take 3 months to start.

U.K. Subcriptions start within three weeks
TRADE ENQUIRIES WELCOME
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East Coast Report

ST—me

Proclaimed as the largest show ever,
Personal Computing 78 was held in the
Philadelphia Civic Centre, from the 24th
to 27th of August. Computing Today
roving reporter Jim Perry was there with

his box brownie.

With more than 300 stands and over 100 exhibitors
the PC '78 show certainly was large by any standards!
To celebrate its third birthday the show had moved to
the Philadelphia Civic Centre from its birthplace in
Atlantic City. The move of venue was brought about
by the tremendous growth in attendance — Atlantic
City was just too small for this year’s show!

The promoters of the event claim that just over 20
per cent of the American Personal Computer Market
is within 2 hours drive of Phildelphia, this is probably
because New York is just 2 hours away.

Amongst the many exhibitors there were sur-
prisingly few new products — well, new to the
American market at least — most of the products
would be new in the UK if available here. With
companies such as Heathkit, Radio Shack (Tandy)
and Southwest Technical Products in attendance, it
was Commodore that was conspicious — by its
absence

Software for the TRS 80 was available from many suppliers.

Thes stand is demonstrating a chess recorder program.

COMPUTING TODAY — NOVEMBER 1978

To complement the exhibition the organisers had
arranged more than 80 hours of seminars, on every-
thing from business systems to computer games. A
good point was that all the daytime events were
included in the exhibition admission fee. Other activ-
ities included a show of computer generated art, a
computer music evening and traditional Saturday
night banquet (read booze up). >

Not quite what you expect at a Personali Computer Show, but a
lot of people. were looking for complete systems for small
businesses.

The RCA stan was dedicated to their COSMAC VIP, the two
small boards plugged into the back are the new music synthes-
iser and drum machine attachments.
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Computer music was the theme on the SOL stand. The interface,

between man, machine and music is one of the exciting growth
areas.

e

S

. 1 i : : i . s

Is it a bird? Is it a plane? No, it's a Micro Mouse! The second
trials for the IEEE/ Spectrum Micro Mouse Maze competition
were held during the exhibition — this MPUed mouse made it
through the maze in 4 minutes 45 seconds.

The message centre used SWTP equipment to keep every.body
up to date via several monitors.

S

.
-

: . okl
Part of the British contingent, Chris Carey and Jim Wood from
Comp Computer Components were scouting for new products to
unieash on the UK market.

i

22

The Bit Pad is a rather nice (but expensive) device for turning
freehand into computer input.

Computalker Consultants did a roari

ng trade with their versatile
speech synthesis units.

; 5 e
adio Shack {Tandy) area was equipped with 12 TRS 80

systems, the complete range of peripherals (printers, floppies
etc) was also on continuous demonstration.

-—

Exidy were demonstating the Z80 based Sorcerer Computer — a
nice feature of this machine is the plug in BASIC, which can be
replaced with various other languages virtually instantly.
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The TRITON software has some interesting facilities — we take a look at the whole package.

TRITON Software

—BASIC

The TRITON BASIC Interpreter was designed to run
on small 8080/Z80 micro processor systems. It
contains many of the common BASIC commands and
most small BASIC programmes will be easily con-
verted to run on the Triton.

Variables

All variables and numbers are stored as 16 bit integers
and therefore must lie in the range —32767 to 32767.
There are 26 variables each denoted by a single letter
A to Z. There is 1 array denoted by @, this array is
automatically dimensioned to make use of any
memory space left unused by your BASIC Pro-
gramme. The number of bytes of memory space in
this array can be obtained at RUN time using the
SIZE function.

Functions
There are three functions available.
ABS(X) which gives the absolute value of the
variable X,
RND(Y) which gives a random number between
1 and Y inclusive.
SIZE which gives the number of bytes left
unused by your programme.
Hence the maximum index for the array
@ ( )is SIZE/2.
Arithmetic Operators
+ Add
— Subract
* Multipy
/ Divide
+, —, * and / operations must result in a value in
the range —32767 to 32767 and as they are also
integer, any division is rounded down. E.G. 5/2 gives
2.2/3 will give 0.

Compare Operators

> greater than

< less than

= equal to

=not equal to

> = greater than or equal to

< = less than or equal to

The compare operators are usually used with the [F
command but can also be used in expressions. The
r=sult of any comparison is 1 if true and 0 if not true
izlse).
Expressions
Zxpressions are formed from number, variables and

cunctions.
=G . 10LETA=10 Aissetto 10
20LETB=A B is set to contents of A ie 10

Arithmetic operators are used in expressions and
zr2 evaluated from left to right, except that * and /
=r= always evaluated first.

Spaces between numbers, variables and functions
zr= ignored. Spaces inbedded in command words are
=0t zilowed.

Pzarentheses can be used to change the order of
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Parentheses can be nested, the maximum depth
being limited by the size of the stack.

Conditional operators are usually found with the IF
command

I10IFA=1B=B + 1
In this statement when A is equal to 1 the expression
Bf=B +1is executed and one is added to the contents
of B.

Conditional expressions can be combined to form
multiple conditions and can also be used in arithmetic
expressions.

Statements

A BASIC statement consists of a statement number
between 1 and 32767 followed by one or more com-
mands. If a statement contains more than one com-
mand, each command is separated by semi colon i
The statement is ended by a carriage return.

I0LETA=10

20LETB=A

30LETC=A+B
This can be written

I0LETA=10; LETB=A;LETC=A+B

It should be noted that the latter method will be
harder to change or correct.

The commands GOTO, STOP and RETURN must
be the last command in any statement.

Commands
The following commands are available in the TRI-
TON BASIC 1L4.1

LET

LET is used to set a variable to the result of an
expression.

I0LET A=10 The variable A is set to 10

20 LET B=(A-1)

*2 * The variable B is set to the
result of the expression (A-1)*2
1e. 18

30 LET @(3)

=B/3 The fourth element of the array

@ is set to 6 (The first element is
@(0))

The expression need not be an arithmetic expression.
I0LETC=A+#B If A equals B, C will be set to zero
If A is not equal to B, C will be
set to one
The LET command can be used to set several vari-
ables
I0LETA=1,B=2,C=3
each part being separated by a comma ,
We can therefore rewrite an earlier example.
I0LETA=10,B=A,C=A+B
Rem
The REM (Remark) Command allows the program-
mer to comment his programme. The interpreter will
ignore the rest of the line.
100 REM THIS IS THE START OF THE SUB-
ROUTINE Y =A*A +B »
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Print
The PRINT command is used to print numbers,
variables, expressions, and text.

10 PRINT A will print the contents of vari-

able A

10 PRINT A*2  prints twice the contents of
variable A

10 PRINT ‘THIS IS A TITLE’ prints THIS IS A
TITLE

Several variables, etc. can be printed at once. Each

item to be printed is separated by a comma.

10 PRINT AB,C will print the contents of A
followed by B and C on the same
line.

Text can be used to qualify printout.

10 PRINT ‘THE RESULT iS’, A

Text can be contained by either single or double

quotes, this allows the other type of quote to be
printed.

10 PRINT ‘ABC”CBA’, “123'321” will print

ABC”CBA123'321
Numerical values are printed with leading spaces
(Right Justified) in a field of width 8 characters. The
field width can be altered using a # sign followed by
the new width (i.e. # 3 gives a width of 3).

The field width will then remain effective until
another # or the end of the current PRINT statement.
10 PRINT A, £3,B, #1, C will print A in a
width of 8 cha-
racters. B in a
width of 3 and C in

a width of 1. .

#1 will result in C being printed Left Justified and

any following printout will be shifted to the right if C

is greater than 9

The field width can also be an expression

PRINT # I, A will print A in a field width equal to
the contents of variable I

The maximum field width is 63.
Note that negative numbers require an extra cha-
racter in the field width for the minus sign.

Extra spaces can be generated by repeated
commas.

PRINT £ 3,A,,,B will print a 3 character A, 2
spaces and a 3 character B

Several PRINT statements can be made to print on

the same line by ending the statement with a comma.

Graphic characters can be printed using the PRINT
statement. The description of the graphics font lists
those Graphics which can be contained in quotes and
will result in graphics being printed.

The PRINT statement can also be used to issue
cursor control characters

10 PRINT +H will issue a control H which will
backspace the cursor

10 PRINT +1 will issue a control I which will
forward space the cursor

10 PRINT +J moves cursor down

10 PRINT K moOves cursor up

10 PRINT L will clear the whole screen and
reset the cursor. Note that this
command must be followed by a
delay before the next command
(FORT=1TO 250; NEXT I)

10 PRINT M will reset the cursor to the start
of the line.

Input

The input command is used to read an expression

& Includes CPU, ROM, RAM, TV and Audio cassette
interface, UHF modulator, ASCI| keyboard, power
supplies and cabinet.

* Connect to domestic TV or video monitor to
complete the system.

w3 48 x 16 character video matrix
& Hard copy on teletype

4 Also available in kit form £470, or 5 kitpacks at £95
each

THE MICRONICS COMPANY
1, STATION ROAD TWICKENHAM MIDDLESEX

ANNOUNCING THE OIIODOE

JOIN THE MICRO REVOLUTION!
£550 for a 280 based microcomputer, built and tested

*: Designed for educational establishments, personal
computing and small business users

¥ Load and dump programmes on unmodified cassette
recorder

= 57 key contactless ASCII keyboard
% British designed and built

* Credit terms available

PART OF THE MICRO REVOLUTION

Prices exclusive of VAT and carriage
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from the Keyboard. Normally the keyboard input is
just an integer value between —32767 and 32767.

10 INPUT A When this statement is
executed, the BASIC will first
print A followed by a space and
then wait for keyboard input.
The input is terminated by car-
riage return. The input is then
stored in variable A
will print A ,space,then wait for
input, it will then print B,
space, and wait for input again.

Instead of just allowing the machine to prompt you
with the variable, it is much better to ask a specific
question. This is done by enclosing the text of the
question in quotes.

10 INPUT ‘HOW MANY EGGS HAVE YOU LEFT?’
I

The machine will print HOW MANY EGGS HAVE
YOU LEFT? and then wait of a number to be typed in,

If during RUN time, the typed input is not a valid
expression, the prompt will be repeated and then the
machine will wait again.

It is also possible to reprint only part of the prompt.

10 INPUT ‘WHAT IS’, ‘A+B?>C, ‘A-B?’D

The first time the printout will be WHAT IS A +B?

and after an invalid input it will just print A +B?
. The BASIC interpreter uses its expression evalua-
| tion routine to decode the input and therefore the
programmer or user can enter an expression using
variables already set up.

10LET A=3,B=2

20 INPUT C

30 PRINT C

Instead of entering a value for C, the user can enter

10 INPUT A B

——BASIC

an expression such as A + B, the expression will then
be evaluated by the interpreter and the result 5 stored
in the variable C. The machine will then print 5.

[t is also possible to enter single characters as a
reply by making use of the expression input.

IOLETY=0,N=1

20 INPUT ‘DO YOU WANT TO CONTINUE? Y OR
N A

30IF A=1STOP

If the user replies Y, A will be set to the contents of
Y i.e. zero. If the user replies N-A will be set to 1 and
the programme will STOP.

if
The IF command is used to compare expressions,
using the compare operators. If the result of this
comparison is true (non zero) the rest of the state-
ment is executed. If the result of the comparison is
false (zero), the rest of the statement is skipped and
execution resumes on the next statement.

10 IF A=0 PRINT ‘A IS ZERO’

The machine will print A IS ZERO only when A is
Zero.

Note that unlike other BASIC interpreters and
compilers, the word THEN is not used.

Either side of the compare can be an expression.

10 IF A=B*2 PRINT ‘A IS TWICE B’

20 IF A*3=B*2 PRINT ‘A=B*2/3

A compare operator need not be used in the IF
statement but this practice should be avoided where
possible as it can make the programme very hard to

follow.
10 IF A— 1 PRINT ‘A IS NOT ONE’

. )

A more interesting way to learn

whatisa
microprocessor?

If you are considering buying a Micro-
‘computer, Development System, or just want to
learn more about this exciting technoiogy, then
this short introduction to Microprocessors is for
you. Comprising of a 72-page book keyed to
over two hours of cassette tapes the many
aspects of Microprocessors are explained,
including Binary and Hexadecimal counting.
Internal structure. Operation. Programming
Techniques. Devising a program , etc. Learn at
your own pace with this valuable addition to
your reference library

To Technical Book Services
PO.Box 19

T orberEoRM )

ORDER FORM

Maidenhead, Berks SL6 2EG

Please send me . copy/copies of What 1s a microprocessor 7
@£10 75 each inclusive | enclose remittance £.

Name . y _sadb)

Address

i,

Registered office 21. Mincing Lane. London EC1 Registered No12225
IR BN EEEEE Y T M S EE—
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the PRINT command is only skipped when the result
of the expression in the IF command is zero.

Several commands can follow the IF command

10IF A=0 PRINT ‘A IS ZERO’; GOTO 50

When A is zero, the machine will print A IS ZERO
and then jump statement 50.

GOTO

You will probably be fairly familiar with the GOTO
command already as it has appeared in several of the
examples for the other commands.

The GOTO command is used to break the sequen-
tial processing of the BASIC interpreter and cause the
interpreter to jump either forward or backwards to
the specified statement number.

50 GOTO 10

When the interpreter executes this statement it will
jump back up the program to statement 10 and
continue its processing from statement 10.

Again, the statement number following the GOTO
can be an expression.

20 GOTO A*2

Will jump to the statement number calculated from
the expression A*2. If the expression gives a non
existent statement number the BASIC will give an
error report.

Using a simple expression for a GOTO is useful
where different routines may be required as a result of
an input,

Another method of using a computed GOTO is to
use the array variable and index it.

10 LET @(1)=100, @(2)=200,
a4)=25

20 INPUT I

30 GOTO @)

If the input for I is 1 the interpreter will jump to
statement 100

for I=2 it will jump to 200

for I=3 to 100 again

forI=4to 25

It is advisable when using the computed GOTO to
check the variable for valid values, ie in the above
example it would be advisable to insert

25IF I <1 GOTO 20

271F I >4 GOTO 20

This will only allow an input of 1 to 4, any other
input will result in a repeat request for input,

Gosub and return
The GOSUB command although similar to the GOTO

@(3)=100,

command, is used to exit from a statement and jump-

to a routine starting at the specified statement
number. Execution continues from the specified
statement number until a RETURN command where
upon the BASIC returns to the command following
the original GOSUB.

10 PRINT ‘LETS EXECUTE ROUTINE 100’

20 GOSUB 100; PRINT ‘WE HAVE NOW
RETURNED’

30 STOP

100 PRINT ‘THIS IS ROUTINE 100’

120 PRINT ‘I WILL RETURN WHEN I HAVE
FINISHED’

130 RETURN

This will result in the following printout

LETS EXECUTE ROUTINE 100

THIS IS ROUTINE 100

I WILL RETURN WHEN I HAVE FINISHED

WE HAVE NOW RETURNED

The GOSUB 100 command causes the BASIC to
jump to statement 100 but also to remember where it
is in statement 20. It now executes from statement
100 until it reaches the RETURN command. It then
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returns to statement 20 and continues processing it.

For and next commands
The FOR command is a very powerful command. It is
used to make the BASIC interpreter loop ‘FOR’ a
specified number of times, the end of the loop being
defined by the NEXT command.
10 FORI=2TO 10 STEP 2
20 PRINT I
30 NEXT1
I is set to 2 when the FOR statement is first
encountered. It will then remain at 2 until the NEXT
command is encountered. On reaching the NEXT
command 2 is added to I and the BASIC returns to the
command following the FOR command. This is
repeated until I becomes greater than 10 where upon
execution continues with the command following the
NEXT command.
Hence, the machine will print
2
4
6
8
10
On exit from the loop I remains at its next value ie 12.
If statement 10 had been
10 FORI=2TO 11 STEP 2
I will be left at its first value greater than 11 ie 12.
Negative indexing is allowed as long as the first
value is greater than or equal to the second and the
step is negative.
10 FORI=10TO 1 STEP —1
50 NEXT I
I will start at 10 and step down to 1 in increments of

If STEP is omitted, a step of 1 is assumed.

10 FORI=1TO 100

I will start at 1 and step up to 100 in increments of 1.

Once more, expressions can be used in all three
positions instead of numbers. The expressions are
evaluated when the FOR command is executed and
any following changes to the variables used will not
effect the loop.

I0LETI=10

20FORI=ITOI+5

50 NEXT I

The initial value of I is evaluated as 10, the final
value is 15. Within the loop, I will index from 10 to 15
in steps of 1

FOR and NEXT commands can be ‘nested’ within
each other, the limit being that of the size of the stack.

I0FORI=1TO 10

20FORJ=1TO 5

30 PRINT I*J

40 NEXTJ

50 NEXTI

This will result in the machine printing I*J when

I=1andJ=12345then
forI=2andJ=1to5

etc. etc.
until [=10

When a NEXT command is executed, the BASIC
interpreter checks that the variable specified is the
same as that used by the most recent FOR. If they are
not the same, the FOR is terminated and the previous
FOR examined. This continues until a match is found.

I10FORI=1TO 10

20FORJ=1TO 10

30 IF J=5 GOTO 50

40 NEXZ. J

50 NEXT I

Each time J gets to 5, the BASIC jumps to statement
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50. This cancels the J FOR loop leaving J at 5 and
continues with the I for-loop.

If within a FOR loop, another FOR loop using the
same variable is encountered, the first FOR loop is
terminated.

Stop

The stop commands stops the execution of the pro-
gramme when it is executed. Any number of STOP
commands can be included within a programme.

10 GOSUB 100

20 GOSUB 200

30 GOSUB 300

40 STOP

VDU

The VDU command allows the programmer direct
access to the VDU control chip and its memory hence
allowing a wide range of graphics applications.

The VDU command has two parameters, the first
being the VDU memory address, the second being the
desired graphic symbol specified as a decimal
number.

10 VDU 5, 126

This will result,in the graphic —> being placed in
the fifth byte of the VDU memory.

The VDU memory is arranged as 16 rows each
containing 64 bytes therefore addresses 1 to 64 are on
the first row, 65 to 128 on the second etc.

Due to the function of the VDU control chip, care
should be taken when using the first row and the first
column as certain graphics characters will produce
strange effects.

To allow the programmer to use all the VDU
control commands, address zero has been allocated.

10VvDU 0, 12 ’ '

This does not use memory location zero, instead
the value 12 is output to the VDU controller.

12 is the command to clear the s¢reen and reset the
Cursor.

Note that commands 12 and 28 require an extra
delay while the command is executed. A FOR loop
should be used (FOR I=1 TO 150; NEXT I before the
next PRINT, VDU or INPUT command.

Other useful VDU commands are as follows:

8 Backspace cursor one character

9 Forward space cursor one character

10 Line Feed (Move cursor down on line)

11 Move cursor up one line

12 Reset cursor to top and clear screen

13 Carriage Return — Reset cursor to start of line
clearing rest of line

27 Line Feed

28 Reset cursor to top without screen clear

29 Reset cursor to start of line without rest of line
clear.

When using the memory mapping option, care
=ust be taken to make sure that the memory address
iz between 1 and 1024 inclusive. If you exceed 1024 it
= possible to overwrite the stack and your pro-
Zramme,

It is possible to make your BASIC programme
=odifv itself using VDU but this is fairly difficult and
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not really worth the trouble it can cause.

Before using memory mapping it is advisable to use
either command 12 or 28 to reset the cursor. If the
screen has been scrolling, row 1 will not be at the top
of the scan unless this is done.

The graphic symbol specified in the second
parameter is a decimal number between 0 and 255
inclusive. If a larger number is specified, only the least
significant byte is used.

The graphics and character code are given elsew-
here in ETI but some of the more useful are listed
below.

0to 31 see Graphic Font
32 Space
33 — 47 1 8%&OF +,— ./
48 — 57 0to9
58 — 64 << = > @
65 — 90 AtoZ
91 — 95 [ ]
96 — 127 see Graphics Font
128 — 225 Is a repeat of 0 to 127 (The high

order bit is ignored)

To print a variable between 0 and 9 using VDU
just add 48.
VDU O, I + 48
This will print the value of 1 if it lies between 0 and
9.
To produce moving graphics, it is necessary to use
FOR loops to index the memory mapping.

Direct commands

The following are direct commands to the BASIC
Interpreter. They are obeyed as soon as they are
entered.

RUN will start the execution of the programme at
the lowest statement number.

LIST will print out all statement in ascending
numerical order.

LIST 100 will print out all the statements starting at
statement 100.

LIST 50, 10 will print 10 lines starting at statement
10.

NEW will delete all programme statements ready
for a new programme. ,

Control C will return you (at any time) to the
Monitor.

Any BASIC command can be entered as a Direct
Command by leaving off the statement number. The
statement is then executed immediately and not
stored as part of the programme.

This feature is very useful when your programme
stops due to an error report. (see Error Reports)

Abbreviations

All the commands can be abbreviated as follows.

It is advisable only to abbreviate when you are tight
on memory as the abbreviated programme can be
extremely difficult to follow.

Functions
A. = ABS
R. = RND
S. = SIZE
Commands
Implied = LETie A=B+C,D=E+F etc

»
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REM. = REMARK

P. = PRINT

IN. = INPUT

I = IF + VAT 86

G. = GOTO ' b B = POST PAID

GOS. = GOSUB

R. = RETURN

F. = FOR

TO. = TO

S = STEP

N. = NEXT

S. = STOP

V. = VDU

Direct Commands

L. = LIST

R. = RUN

N. = NEW
Error Reports ' MICRO-COMPUTE

“n 5 R

It is quite probable that you can have already seen NASCO I for the HOBBYIST
some of the error reports generated by the BASIC As reviewed in this issue
Interpreter.

Although there are only three different error THE ONLY COMPLETE MICRO-COMPUTER
messages (WHAT? HOW? and SORRY) the BASIC AVAILABLE TO THE HOME CONSTRUCTOR
will insert a question mark at the point where the FEATURES
error occurred. ) e
WHAT? This means the interpreter has come X ERbISe lo ittt fox 90l pemembly

across a command or expression that it * Fully sereened double-sided plated through hole printed circuit board
S o * Full 48 key keyboard Included )
can't interpret. * 2K x 8 Fam i
WHAT? _ X Powertul Moset 256 Gpu =P
3001? PUT A — INPUT is spe]t Wrong]y_ * 16 x 48 character display nterface to std un-modified T.V.
o * TV display memory mapped for high speed access
WHAT i * On board expansion to QKS 8 Eprom a
- , * On board expansion for additional 16170 lines
4}? A = ?’UO"{(B + C') i The C]OSG paren- * Mr;mur; ni‘aeabase‘:cpa:-d:d lé?u[?ﬁm( tpiuslTK €xisting on board)
thesis is missing
HOW?  This means the interpreter can not execute o SOFTV\&LARE FEATURES
1K 1l rovadi
the command. : 8 u;er;?::!:gligﬁ:un?amﬁ?spso:[ingrgtmg Mem examine/madify, tabulate, copy,
HOW? break; single step execute tape, load, tape dump. i -
60 A = 300*500? — The result is greater * ::E;I;:;;: manitor addressing for flexible monitor expansion through user
* Monit b-routi include — delay ASCIl coding, bi h ion,
i%ag: 3%7127 . scrcen. seroll up, Simg PN, curor it ancmmmsy cunary © "% COnVersion, i
p— O’ =
20 C— A/B? EXPANSION
HOW? — You can’t divide by zero * Expansion buffer baard o b = Y P £25.00
* Memory board. with decaders snd all hardware except memory ICS . . £35.00
40 GOTO 37? * dKdymamicmemaryICS . ...
HOW? — Statement 37 is missing : 8:;1;"::”: mEmE:v I(?s B T SO I = S DPX - Beut o o é:ggg
) Y = 4 16K dynamie memery 105 2ol o Memdc SR L ... . £144.00
SORRY This means that there is not enough : F?Jlfg:é;mlt‘:\:mndw Ics - T e Ezso.go
: - : : / rel wit n e tICS ... .
memory. This can occur during typing in a will Becept Up 1o 3 PIO%. 3 CTC cat s LAy =P e
Programme or dunng the execution Wh@n NEW 'B-BUG' extended menitor in 2K of EPROM Fully software compatibile with
- i — e NASBUG. support dditional features —
the al_ray 15 llse.d ‘g'l( )' It _Ib “:,Drth Full kaybosard shillnﬁafall I":.?!Sa :I?:r:c:e;rs. full curser movement routines, Read
checklng the variable or expression if the gl‘édc'lu'l\l'liledcnmmar:l‘lsHas(lﬂpelcadand:ump: H and N commands {for inserting
array is involved to make sure that it is a ,rmpa]n.c%:neur:f:::grg:\i:n'?jn;fgol;a:_ur:;ﬂmr:mpr:o;roar::lr:;n:m[:::f Feeleting fomiis
4 tefligent ¢ {for non-destructive re.location { DATA}, Random, bl
Szel?)s}ﬂble V/éa)l(l’}?] + K) h;l;%f'i:{r% gsgl?:lu BCD aor?(i BED ||j§ J\ECllersojnfnte‘; anud many morea. 2 o
= @ M5 + full documentation — £24.50.
SORRY - * S.a.e. for full expansion details.
If this occurred during typing in of the’
programme then th’e%e is n%t enough OTHER HARDWARE
memory * 2.2A power supply for up to 4K expansion ! £19.90
: 0 ! ; * BA power supply for larger than 4K expansion AT ... £45.00
If' this occurred during execution (RUN) 2 Bl S AR e
- . n e e e e . .
then either there is not enough memory er * Har?iware &goftware manuals (supplied in kit) o ' £2.95
@ or the expression I*J+K may be incor- S, and Educational Enquiries Invited
'Il:eoCtC.heCk s type Add VAT at 8% on all items except manuals
PRINTIJK.I*J+K Demonstrations Continuous at our Store
and the values of I J K and I*J+K will be
printed. You can now check if the result is Construction £197.50
Manual A . . .
correct. ] o :anr:tefy Complete Kits S B Sole Appointed
This shows how useful the direct com- £2. 05 NOW IN STOCK OSTREID London
mand option is. If the result of the PRINT is ’ Stockists

OK then another check is After sales service available

PRINT SIZE Ilegn_y's

This will give how much memory space (in ~ S A
bytes) is left. : cTl == e
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THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST
R AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!

1. Proven ma’ity Eactory tested products only, no re-tests

or Fallouts. Guaranteed money back. We stand behind our products. :

2.Same Day Shlpn'lent All prepaid orders with cashiers
check, money order or charge card will be shipped same day as received. -
SUPPORT DEVICES MICROPROCESSORS STATIC RAM HEADQUARTERS

L P oen z = s1e.8d

124 2599 100

ADVANCED
COMPUT
ODUCTS

$100 PRODUCTS anozasons 1 12 s
21102 250ns 159 155 145 !

2102 125 115 11

91LOPAPC 175 165 150

Z-80/Z-80A CPU BOARD
+ On board 2708

* Power on jump

% 2708 included (450ns )

* completely socketed
Assembled and lesled $18500
Kit $128.85
Bare PC Board 3 3485
+ For 4AMHz Speed Add $15 00

LOGOS | 8K STATIC RAM

+ Low Power

+ Selectable Memory Protect

+ Totally Buffered ‘
# Battery Back-up

* Address on 1K boundary

W Requires no front panel

¥ No wait states

SOCKETS
)

ASSEMBLED & TESTED
250ns. 18885
450

KIT
250ns;  148:95
45005 12595

MICRODESIGN MR-16 2716

EPROM BOARD :4F-8 Aiso Avariable
at same orice!

* Individual Prom Address

# Uses Low cost 16K TI EPROMS

* Optionat 1K RAM % Phantom control

Assembied and Tesied 174 95

Kit 99.50

SPECIAL SPECIAL SPECIAL

2708-6  Eprom
416 186K Ram
1771-01 Floppy
Per Connector Set

745v5,54

WAVEFORM GENERATORS
8038 Funclion Gen
MC4024 VCO
LM566 VGO t
XA2206 Funclior Gereralar £25

CHARGE COUPLED DEVICES
16K CCD - Firsl time oflered Farrchid 48C CCOD

16K Memory (now you tan e«periment with CCD
lechnology at a reasonable pnce 17 page Aoolica
fion nofe supplied wilh each order Quaniy miled

$18.95 each (reg. 43.00)
CRYSTALS

Microprocesser Timabasss TV Game

Bare PC Board w/Data
Now over 1 year successiul field experience
“Special Offer” Buy (4) 8K 450ns, Kits $117 00
ea

IMS 16K STATIC RAM
+ Memory mapping

+ Phantom

« Address 16K Bound

BYTE USER 8K EPROM BOARD

* Use with or w/o fronl panel NEW CTS =_TE.:
* Power 2.1 amps typ + Power on Jump # Reset Jump DIPSWITCHES
* Uses 2114 Assembled & Tested 9495 CTS2064 $175 CTSZORE $195
ASSEMBLED & TESTED ONLY Kit 8495 CTS2065 5175 CTS2099 §195
450ns $43995 250ns $49595 Bare Pc Board 21.95 gTsz0es Slkio cTs209:10lsties
Special OHer: Buy 4 kits only $59.95 each ,
NOTE 2708-6 only $5 95 8080 l‘:‘?’En S =
$-100 32K STATIC RAM S HER
* Address 32K Boundary ;’:\giﬁg’?“E BASIC
o (e e A e TARBELL FLOPPY INTERFACE S AGHT on mown
R 5100 Compatible o Uses CPM conemceony  mso0 DISPCI.AYSIOPTO
# Phantom can be added * Jumper Selectable & Persci,Shugan,etc thggggé’gg A 300 ‘gg
+ 2114/TMS4045 or 3135 Assembled and tested $269.95 ::2;:&9.""*:"'"?:'“ FND 500/507/CC/CA 500 135
ASSEMBLED & TESTED KIT Kit $179.95 FND 2031807 8878‘: 20 255
250ns $849.00 250ns, $790.00 Bare PC Board ... =ow 83995 TRRWAR Bowmar & dgi b 39
450ns $769.95 450ns $625.00 NOTE: For CPM Add $70.00 5 B el ‘e00 e
Bare PC Board w/Data $59 95 Documentation Add $20.00 i e T aeaier ey s
SPECIAL OFFER: RNV, TIL306 7 509 wioge 833
2 i
Y ors] & 57 5 ATRD PCRORRD | T e e
11 emory for 8 @ 0 ea TIL 311 HEX Display. 1295
TRS 80 UPGRADE KIT SALE S-100 MA 1003 12 aulo clock 1795
MA 1002
B e e i e g e e
PARATRONICS LOGIC nstructions . . . $159.95 i%’»f!?éfa"?!ium CC/CA 300 ;23
s B fepetifie Clcut ey NoRmmeR R 18
MODEL 100A $219.95 APPLE Il 16K UPGRADE KIT $149 95 4N25 Oplo esinit 110
(analyzes any type of digital system) ;AS;JZDOD‘\O Iso\aI\Ss(r) 89
Trigger Expander Model 10. 522900 Red Leda;‘nlgﬂ‘gr;)wa s sn 33
Baseplate 3 £ 9.9 PET TO S-100 Fl-ﬂPP\' DISK I!Q Green/Yeliow 100
Model 10 Manual 4 95 4 HP 5082/7731 7 seq 90
Model 150 Bus Grabber Kit’ 369 00 ADAPTER R D MONTHLY SPECIALS
Al PEk o B CHARACTER 14 B S0 000 %
n S/T sockels pes
interfaced to 16 Pin S/T sockets 1000 ocs 11
1 GENERATORS
DC HAYES DATA COMMUNI- popular $-100 B amoiesswcons 1395
CATIONS ADAPTER Bus AND $125C0C Sl Ram 1095
4116:416 16K Dyaamic Rams 8101/149956
+ Telephone/TWX ¥ S-100 compatible Agssmbled MI;JdVl'l]‘VE;‘):':m" Era:;ers 523 g 1489 RS232 Diver .5
el 84,9 ufter
w Bell 103 freq. * Originate & answer mode For Low Cost 8 Slot Bus to expand Hoe f“s”'“s el 81300 8131 e
Assembled & Tested $279 95 your Pet only. $149.95 Kit MCME575 . Saz-2c oy 45 years UV experence C s"sgg
-5 Model §-52T $219.95
3are PC Board w/dala $ 4995 KEYBOARD S ZssionalIndusivd Model | [$4515283 4o
ENCOBERS 78LOS Regulalnr 2100
DATABOOKS & MANUALS DISKETTES ATTENTION KiM USERS MCT2 Optoisoraror 89
= A5 2376 1375 o500 s esoo e
- v = AR ! ST T g e
w Sl Sector UARTS/USRTS P conuns otk fam m‘fsg: ?2'20“53;5;31 f?g i
pojesss TR16028 (5V 12V! DS00ZSCN Clock Driner 1 49
2 iaemey AYST013 15V 12V 1835 DS002BCN Cluck Diver 250
§4cCeach  S390110 AYS1D14A/1612 (5 14Vi 1ags B:igAﬂ'\n‘dg:(”A:nesh‘o\ 33
AY51015A/1863 (51 . 4 2 140 Shill Regisier
NORTH STAR MINI g tim B2 B SIIITRNTIN B8 hiei8955 2210 wiRam o
$4 95 cach $4 5010 IMEA03 335 ¥ Yoy asclap M o (R0< S 095 ICL 7107 CPL 3': Dig A/D 185
2350 USAT 395  ATTENTION PET USERS — s o
& STANDARD 16718 Aslros 2495  BE'S oelawenyoric3100 10500KI 16070 = NEW 1
Hard SALE TR1472B . ...........0.05 o
1978 CATALOGUE
+ Sofl
BAUD RATE
SEND 25¢ POSTAGE
GENERATORS e Y [ b ppitatpicd e |
MG 25 Lo SR g, DISCOEU':IT COMPUTER i
K K| B Qaen 1495 ATTENTION APPLE Il USERS CORN Discount Compuler
6800 DESIGNER BOARDS ExK 1 guf%ylzag;m Board -\;-V\D,‘gcd;“ps o2 5. Apple 116K T Bt
MODULES PROTO BOARDS. ¢y g Slot Motherboard 3500 B e e
Ly mpatitile Modules® EVK Extender Board 4500 MMS 369 Prese alut
f $23500  EVK Solid Frame Chassis 129.00 N
495 00 EVK Connectars 650 MM57100 Color TV Gaine
17500  AMI 6800 Prolo Rom 3000 MOt % )
7500 AMI 6800 Micro Assembler Rom 3000 650 Color v Game 2495
9900 6800 Tiny Basic Paper Tape 2000 AY3E508 1 Fove G
250 00 6800 Tiny Basic Eprom 125.00 AF Madulalon wilh Audic

36 00 Hi PLOT LOW COST A/D CONVERTERS

; o1 Bunary :
57900 DIGITAL PLOTTER e
w R A
29500 NE o 12 B
22500 List $1085 00 nioe S G aen
60 00 OUR 508 Mu):hhm( hon
39500 i PRICE $999.00 O (it
1/O 335 00 i ) DACO!  AD
N 595 SPECIAL KEYBOARD BUY TV INTERFACES
3900 WHILE THEY LAST Puie Vene! a5

TV 1 igeo Inlerace

Pickles & Tiout TV Mod Kt 20 uu
Mullverter

MAR Modulalot 3500

P.O.BOX 17329 lwine, California 92713 New Phone (714) 558-8813  [55i5%510 8" €. Edinger,

TWX: 910-595-1565 Santa Ana, CA 92705

249 95 ‘Clare Pender 62 Key ASCII
27500 w/26 Pin & 34 Pin Output Conn.” $54 95

e
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microfile

Gary Evans has found himself a new home this month and reports on a way to save
money and the latest in train controlers amongst other things.

OVER THE PAST FEW months the advertising pages of
ETI have seen the inclusion of a number of American
firms offering a wide range of components aimed in the
main at the DIY computer hobbyist. The prices of many
of the goods available, when converted into pounds,
make very attractive reading. The snag — ahd there
must be one — is just how do we go about getting the
things over from the States.

The procedure is not as harrowing as one might
suspect. The first thing to do is to identify exactly what it
is you want to buy and the exact cost in dollars of the
goods plus packing. Go along to your bank with the
advert and tell them exactly what you want to buy and
the cost in dollars. They will prepare a dollar draft, a
document which, in conjunction with a sister bank in the
States, will be as good as cash to the firm supplying the
components. Note that your bank account will be
debited at this stage.

Now its just a matter of sending off the draft plus your
order — the things should arrive in the post within the
next few days.

If the firm in the States ‘does a bunk’ with your
hard-earned greenbacks, however, getting anything
back will prove very difficult if not impossible. We would
let you know of any companies that we know are not
honouring their orders but it would be best to place a
small order to try out a firm's credibility before parting
with a large amount of money. ~

| might mention that an advert in last month’s ETI,
not even |'ve seen this month’s ad pages, from an
American firm, is advertising a TR5-80 16K conversion
kit with information about which Jumpers to change for a
good bit under £100. When you compare this to the
£200 plus Tandy want in addition to the fact that with
the DIY way you keep your original 4K, you can see that
shopping in the States can be very profitable.

Club Together

I've had a few, not a lot, but a few replies to my ‘Club
Call’ a couple of months ago.

In the Midlands, a group of the ACC has been having
successful bi-monthly meetings for about a year —
contact John Diamond at 27 Loweswater Road, Binely,
Coventry. Also in the midlands is the West Midlands
Computer Club which has just held its first meeting in
Brierly Hill. Contact Tony Bridgewood on 021-557
6709.

Now a plea for those interested in starting a branch of
the ACC in Bristol, those interested contact Rex Godby at
16 Williamson Road, Ashley Down, Bristol.

Finally the Cambridge University Processor Group
(they've got very nice notepaper) which despite the
name is open to everyone and holds regular meetings
during term time (that’s about four months out of twelve
from what | hear). Tim Hopkins is the man to contact at
Magdaline College, Cam bridge.

In all the above cases please enclose an SAE with any
letter.

News of another firm generating games — initially for

30

SoYou quessed it PET — the firm plan to expand into
Z80 machine code programs — NASCOM, MICROS,
RM 380Z with possibly games for KIM-1 .

Mini micro are at 47 Queens Road, London, N11
2QP. Their catalogue is available — dgain send an SAE,

Shocking Story

It was my pleasure to build up one of the Triton,
prototypes. Enough has been said about the machine
elsewhere in this issue, |l| Just add my congratulations
to the designer Mike Hughes for producing a really
excellent project.

Before leaving the subject you might be interested to
hear of an experiment | performed with the machine. It
was designed to test the Triton under extreme condi-
tions, namely applying high voltage AC the selected
components via a high resistance. Needless to say | was
the high resistance and the fact that I'm telling the tale
show I'm OK, the Triton hardly twitched which could not
be said for me,

House Trained

Details are scarce, but the model train exhibition at
the end of August saw the preview of an MPU controlled
train system.

Designed by Hornby, who have designated it the
Zero-1, the controller will enable up to 16 trains to be
controlled on a layout, each being called up by a key
pad. The trains will have Programmable levels of inertia.

This is not a ‘section’ system, control being, presum-

- ably, by a pulse code system. The conversion of the train

is simple, a small circuit block being inserted in the
motor's power lines.

Due for launch late next year the Zero-1 should make
Christmas ‘79 something to remember, as at a price of
about £30/ £40 it must be a must, to coin a phrase.

“Any truth in the rumour we're about to be replaced by an MPU
boss.”
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An ETI T Stirt ol o

MISSING 2

MICRO-
COMPUTER
BARGAINS

We have a stock of untested micro-
computer PCB’s which are surplus to
our requirement. Each board con-
tains an Intel 4040 (CPU), 4201
(Clock), 4289 (Standard Memory
Interface), BMHz crystal, zero
crossover detector cct, power on
reset cct, skts for 6 x 1702A PROM
and on board power supply con-
taining transformer, rectifier, regula-
tor, heatsink and reservoir capacitor.

These PCB's are sold with data on all
chips and cct diagram, as untested
units at the bargain price of

£19.00 ea

Also available
1702A memory, used but erased

s L £6.00
1702A memory programmed to
your requirement . .. . .. £7.50

6265 gen purpose i/p-o/p device
. £5.00

Cheque/Postal Order to:

VERDURE LTD.
54 /64 Morfa Road
Strand, Swansea

Mail Order Supplies Only
Tel: (0729) 41241/462684

COMPUTING AD INDEX

Advanced Computer Products p29
Airamco .............
Almarc .............. p8
Comp Computer Components  p32

Electronic Brokers ...... p8
Henrys .............. p2s
Lotus Seund . .......... p3t
L.P. Enterprises ........ p20
Microdigital ........... pi9
Micronics ............ p24
NASED oot p2
New Bear ............ plg

Science of Cambridge . p12, 13

Strathand  ....... pa
TaNgering .« vk o e . M
Technical Book Service ... p29
Transam ............. pld
Verdure ............. p3l
Viewfax ............. pa

2112 (256 x 4 Static RAM)
£1.11
£1.07

21L02 (450ns)

(1K x 1 Static RAM)
21L02 (250ns) £1.60
2114 (1Kx4 Statis RAM)
£7.70
4027(300ns,equiv 2104)£2.02
{4K x 1, 16 pin, Dynamic RAM)
5208 (equiv. 2107) £3.21
(4K x 1, 22 pin, Dynamic RAM)
4116 £18.90

(16K % 1, Dynamic RAM)
2708 £7.87
(1K x 8 UVEPROM)

8080A (CPU) £7.45
81LS95 (Buffer TriS) 75p
81LS96 (Buffer TriS) 75p

All VAT inclusive
35p for p&p orders under £5

Please write for discounts
over 100 pieces

ALL FULL SPEC AND UNUSED
(Mail Order only}

PET CORNER

Lotus now carry an exciting range of
products for your CBM PET

24X Memory Expansion
* Mounts inside PET
* Runs from PET's own power
supply
* Takes 10 minutes to fit
* Includes memory test program
* 6 month warranty

£399 inc. VAT & P&P

MUSIC BOX

Turns your PET into a programmable
musical instrument. You can record
and play up to 90 pages, 16 notes
per page, change tempo, key etc
£37.50 inc. VAT & P&P

T.1.S. WORKBOOKS
A set of 5 workbooks to give you a full
understanding of all the ins and outs
of your PET more fully than any pre-

vious manuals.
£15.95 per set inc. P&P

Dustcover £17.95 inc. VAT &
P&P

Lots of software and other goodies.

Send large SAE.

LOTUS
SOUND

4 MORGAN STREET
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INTERESTED Introducing the personal
IN HOME @cormmwe,s computer you've waited for.

COMPUTING? BLANK C12 THE EXIDY SORCERER.

Start now and don’t get left behind | Racal Quality SORCERER AS SEEN ON OUR STAND

HE NASCOM 1 is here CASSETTES COMPUTER SYSTEM AT PCW SHOW
T E e £4,90 fOI’ 10 The Sorce l.'c-fn'nur-_'r ) compleraly

Ex-stock with full technical services assarblad and computhr dystem

i jOI1 i Stand; ludes B3-Kuy
Plus the opportunity to join the fastest moving club of personal ‘JI;rE\W:ui o n .:ra.lll.“t‘ 3

computer users enabling you to get the most our of your Tlfammr:a""d' 580, dual cassents
: 1 with f t puter coner L )
computer. You can OBTAIN and EXCHANGE programs and and 1200 by SR
other software - many now avaiiable. '
The Powerful Z80 : s
Microprocessor 3 Microsoit BASIC in Rom PacTM, cartridge,

' composite video of 64 char/line 30 line/
Professional Keyboard screen, 128 upper/lower case ASCII set
1 Kbyte Monitor in EPROM |8 el i R
2 Kbyte RAM (expandable) ot ' mariual nnd cassetie vider ablss, connect- *32k RAM (16K available)
Audio Cassette interface i ¥ L2100 buslExpnsion EEZ’TJSZ,,':;;;E? N ﬁ"dg‘,ﬁ:ﬁgﬁ"”
Plugs into your domestic TV L : : only £950 ... ciivies e *KANSAS CITY interfase * $100 BUS

Easy construction from +8% VAT * User defined graphic symbals. « 280 cpu
straightforward instructions

st nentsoisem O A % B VIDEO GAMES & Components
2.90

reauieas UHF Vision modulator Standard channel 36
Only £197.50 + 8% VAT (includes p & p + insurance} UHF Vision modulator 10 MHZ bandwidth high quality
Manuals seperately 3.50 Monitor quality improved VHF Vision modulator channel 3 °
Z80 programming Manual 6.90 TV Modulator 2.50 Sound modulator compatible with above
Z80 Technical Manual 3.40 Super Modulator (10MHz) 5.50 AY-3-8500 6 Games 490 PCB 190 |,
PtO Technical Manual 3.40 Power supply suitable for AY-3-8550 6 Games 390 PCB 1.90 ET' T?"k Battle
(All prices add 8% VAT) - NASCOM 19.90 AY-3.8610 10 Games 5.90 PCB 1.90 kit — just add

i controls —
Available from COMP now. *4K and 16K RAM expansion boards AY-38760 Motor-bike 6.90 PCB 1.90 £14
for NASCOM 1 with sockets on board for MINIBASIC EPROMS. ll AY-3-8710 Tank-battle 6.90 PCB 1.90 ,ro‘iofrf:‘;‘?d
Trade, government and educational enquiries invited, Can be AY-3-8603 Road Race 5.80 PCB 1.90 St

supplied ready built tested and guaranteed. JOYSTICKS — £1.90 each Dual 200K lin

KEY BOARD S22 § COMPUTER COMPONENTS

Brand new professional g : A selection of our Computer components

e R T CPU AND SUPPORT DEVICES MEMORIES
Full technical details

q 280 cpu 14.90 2102 1K 1.20
ipclogech ot Z80A  cpu 20,50 21L02 1K 1.40
Only £49.90 780 PIO 9.90 2101 1K 295
+8% VAT. : 280  cTC 9.90 2111 1K 3.95

) 8080A cpu 7.95 2112 1K 295

Ready built, tested " 8212 8Bit 1/0 Port 2114 4K 9.95
and guaranteed. 8214  Priority Interrupt Cantrol K 4116 16K 19.90
8216  Bi-Directional Bus Driver b 1702A 256B 5.00

8224  Clock Generator' & Driver (2MH_) J 2708 1K 10.90

82244 Clock Generator & Driver (4MHy) d 2708 (NASBUG! 13.90

8226  Inverting Bi-Directional Bus Driver . 2716 {5V, INTEL) 29.00

8228 System Controller & Bus Driver 4
: 8238  System Controller & Bus Driver d
AVAILABLE NOW i 8251 Programmable Communication Int . OTHER
= 8253  Programmable Interval Timer USEFUL DEVICES

- f i 8255 Programmatle Peripheral Int
Shugart floppy drives £290 each 8257  Prog. Direct Mem. Access Cont 6576 char gen

] dri M 8259  Programmable Interrupt Cont g 6402 UART A
Floppy drive controller 6800 cpu 1771 Floppy disk

direct from USA £190 each 6810P 128 x 8 Static Ram (450ns) X controlier
68B10P 128 x 8 Static Ram (250ns)
6820P Peripheral Interface Adaptor

6821P  Peripheral Interface Adaptor A . ¢
I 08 ET1 8080 6828P  Priority Interrupt Controller Full selection of US and
: British Magazines and books
COMPONENTS IN STOCK 6834P 512 x B Bit Erasable Prom, 500 for the C
6850P  Asynchronous Comm, Adaptor . Horbb < tomputer
EN E 6825P Synchronous Serial Data Adaptor R2V[ELE
SEND SAE FOR 6860P 0-600 RPS Modem

BOARD PRICE LIST OF 6862P 2400 RPS Modutator Prices always changing
PARTS AND KIT. "8871P  Clock ! (usually downwards)

6875P Clock 5 Phone with your
COM PUTER 6880P MPU Bidir, Bus Ext. requirements

All prices include VAT except where shown. Orders over £5 post and packing free otherwise add 20p.
Please make cheques and postal orders payable to COMP, or phone your order quoting
BARCLAYCARD or ACCESS number. For technical information and advice ring
JIM WOOD, BSc(Eng), ACGI, MIEEE — Consultant to COMP. W weirme Acre.

14 STATION ROAD - NEW.BARNET - HERTFORDSHIRE - TEL: 01-441 2922

COMPUTER CLOSE TO NEW BARNET BR STATION - MOORGATE LINE __ 01-449 6596
COM PONENTS OPEN-10am to 7pm - Monday to Saturday
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ETI MARKET PLACE

Digital Alarm

Size: 105mm wide 115mm deep x 55 mm high.

THIS IS THE THIRD digital alarm clock that we are offering (we
regret the earlier versions are no longer available). We have sold
thousands and thousands of these and our buying power
enables us to offer a first rate branded product at a really
excellent price.

The Hanimex HC-1100 is designed for mains operation only
(240V/50Hz) with a 12 hour display, AM/PM and Alarm Set
indicators incorporated in the large display. A switch on the top
controls a Dim /Bright display function.

Setting up both the time and alarm is simplicity itself as
buttons are provided for both fast and slow setting and there's
no problem about knocking these accidentally as a ‘locking’
switch is provided under the clock. A 9-minute ‘snooze’ switch

is located at the top

(Inclusive of VAT and Postage)

An example of this clock can be seen and
examined in our reception at our Oxford Street
offices.

—______-__——_—_—I

To:

Hanimex Alarm Offer
ETI Magazine

25-27 Oxford Street
London W1R 1RF

Please find enclosed my cheque PO for £8.95 (payable to
ETI Magazine) for a Hanimex Digital Alarm Clock.

N M@ i i Y TR G G s e e g ca n
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<
=
<
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Please allow 14 days for delivery
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LCD
Waich

New low price!

The enormous numbers involved in ETI offers has
enabled us to arrange a real bargain — a full spec LCD
watch with adjustable metal bracelet for under half the
going rate

This watch gives continuous display of hours and
minutes press the button once and you'll get the date
(American style). After a couple of seconds the display
automatically reverts to time but if you press again you'll
get a continuous secands display

Press another button and you get a back light
enabling you to see the display in the dark Setting, or
resetting is simplicity itself and a 'hold’ facility allows
you to set the watch spot on. The accuracy is mag
nificent. as with all the current range of digital watches
and battery life is well in excess of a year

8:95

(Inclusive of VAT and Postage)

An example of this watch can be seen and
examined in our reception at our Oxford Street
offices.

To:

LCD Watch Offer
ETI Magazine

25-27 Oxford Street
London WI1R 1RF

Please find enclosed my cheque/PO0 for £6.95 (made payable lo
ETI Magazine) for my LCD Digital Watch.

NAME TS e s
Address .. ...

Please allow 14 days for delivery
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AUTOCHORD

[
—

RHYTHM VOLUME

e s

MODE BASS ARPEGGIO
rr ™ U — r "
o, e wﬂv.&:::lmc ovomE 1+ 2 3

WHILE NOT QUITE an instrument in
its own right the auto chord is
certainly more versatile than the
common or garden rhythm
generator.

The instrument is designed to be
added to the lower two octaves of an
organ and will provide a variety of
accompaniment controlied by the
mode selected.

The specification shows that the
eights rhythms provided cover most
requirements and gives some idea of
the extra facilities offered by the auto
chord

The instrument will offer chords —
major or minor third, fifth or
diminished fifth and sixth of seventh,
It will also provide a walking or
alternate bass as well as arpeggios.

They say a picture is worth a
thousand words, and at this moment
we feel that at some time someone
must have said much the same about
sound. It's difficult to convey all the

facilities offered by the auto chord on |

paper, so if you cannot visit Maplin's
shop, where a unit will be on
demonstration, you will just have to
take our word that the auto chord
provides everything that the solo
musician could want.

The auto chord is designed to be
incorporated within existing organs
and is easiest to interface with a DC
keyed organ although it is possible to
use the auto chord with a direct
keyed instrument.

Full constructional details plus a
description of the auto chord in use
will be presented next month,
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| Auto: On/ off.

SPECIFICATION

8 selectable rhythms Covering waltz, rock to Latin. Latin American

rhythms can be combined. Non-Latin Ameri-
can rhythms can be combined.

Ealss. Snare drum. Low bongo. Claves. Cym-
als.

5 instruments

CHORD ACCOMPANIMENT (with keyboard)

Three mode selection 1. AUTO

1 Playing one note produces a chord structured
around this note, and will play continuously.
SEMI-AUTO

3 Individual notes or chords played are
remembered and played continuously.
MANUAL

Notes or chords played only continue whilst
the keys are held operated. :

AUTO RESET

Variable bass. Delay-auto-stop and over-ride in all 3 modes. On/ off.
Walking or alternating in modes 2 and 3. A minimum of three notes.
Must be played for bass accompaniment.

Chord accompaniment: On/ off.

Two octaves progressive in modes 2 and 3. Selectable maj/min
3rd/7th.

Variable tempo

Harmonic attack Five tones added in short bursts

Arpeggio Three selectable pitches

Chord accompaniment volume

Rhythm volume
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swi
sw2

SW3to 10

sSwi11

SW12
sSW13
sSwWi14
sSW16
SW17

FRONT PANEL CONTROLS

e e
a0 rowi Dady

Mains on/ off SW18
Auto on/ off

Rhythm select SW19
Chord on/ off

Harmonic attack SW20
Major/ minor 3rd Sw21
7th R13
Bass on/ off R26
Bass — walking/ R131
alternating R140

—RHYTHM SELECT— .E‘_AUTO STOP TIMER —

L gy Teme

Auto/semi-auto/
manual
Auto-stop/
continuous

Auto reset

Arpeggio. Off/1/2/3
Tempo

Auto-stop time delay
Auto-accom. volume
Rhythm volume

Auto
Organ

AR LA

Maplin
E- .‘m mr iu mﬁ‘. ﬁih s b
RESISTORS
W _
R126 47R

R24, 25,155,157,
159,173, 181, 199,
216, 221, 234, 231 270R
R104 560R
R80 680R
R72,88,101, 115,
122,143,156 2k2
R55, 64, 71, 100 2k7
R154 3k9
R42, 56, 57, 58, 60,
162, 183, 238 4k7
R87 5k6
R116, 123,125 6k8
R74,75, 77,117,

118, 124,127,131,
133, 135, 136, 140,
161,182,217, 222,

232, 235 10k
R15-20 12k
R76, 93 8k2

R28-49, 82, 95, 113,
158, 172, 208, 250 15k
R1-11, 14, 23,73,

PARTS LIST

R107,112, 119,

175,178,218  1MO
R196, 213,228 2M2
R108 amM7
VW

R141 39R

R110 100R
R146, 147 180R
R144 330R
R142, 145 820R
R148 1k5

R194 43k

POTENTIOMETERS

R111 1k0

R61, 247 47k

R164, 190, 202 100k
R109 470k
R68, 84, 97 1MO
CAPACITORS

C68, 72, 79, 86, 93,

90, 168 22k 94, 95, 101, 103,

R106, 163, 170, 110 10n polyester
177,191 27k C100, 111, 85 22n polyester
R54, 229 33k C21, 22,23, 107 33n polyester
R149-153 39k C5,11,17, 25, 31,

R166, 167, 198,
203,215, 239, 248 47k

35, 70, 99, 105, 108 47n polvester
C10, 40, 71 68n polyester

R69, 70, 85, 86, Ct, 12, 20, 28, 30,

98, 99, 103 56k 47,69, 76, 104, 109 100n polyester
R134, 230, 241 68k C75 150n polyester
RB89, 102 82k Cc9 220n polyester
R62, 63, 66, 78, 79, C13-16 27n polycarbonate
92, 120, 128, 132, c24 47n polycarbonate
137,160, 165, 169, C6,7,8 82n polycarbonate
171,174, 184, 186, C2,66,97. 106  1u0 polycarbonate
187, 200, 201, 204, C3 1n0 ceramic
211,212, 214, 219, C19, 27, 29, 33,

226,227, 233, 236, 38. 43 10n ceramic

237, 240, 243, 245, Cc4 22p ceramic

246, 249,12, 21, C78. 80 220n mylar

22 279N 100k C49, 52, 55 100p polystyrene,
R50-53, 67, 83, C44, 74,88, 96 330p polystyrene
36 189, 195 150k C73, 89 470p polystyrene
5185, 188, 242, 244 180k C91, 92 680p polystyrene
R129, 138, 209, C39, 90 1n0 polystyrene
210, 220 220k C32 1n5 polystyrene
R176, 192,193, 197, C45, 87 2n2 polystyrene
205 206, 207, 225 270k C18, 26, 36, 41,

281 94,179 330k 67,82, 83, 84 3n3 polystyrene
265 114,121, 180, C102, 77, 81 4n7 polystyrene
223 224 470k C34 6n8 polystyrene
2105 820k Cc98 lub 63 V electrolytic

ZLECTRONICS TODAY INTERNATIONAL — NOVEMBER 1978

48, 50, 51, 53, 54, 4
56. 59 60, 64, 65 10u25V electrolytic

C37, 42 22u 10V electrolytic

C58, 63 100u 25V electrolytic

C61,62 220u 16 V electrolytic

Cbh7 470u 25V electrolytic

c46 1000uV 186 V electrolytic”

SEMICONDUCTORS

IC1 M254

IC2-5 4011

IC6 M251

IC7 MO087

Ic8 4069

1IC9-11 741

IC12 4016

IC13 4013

Q1-4,7,8,10 11,

12,13, 15,16 BC548

Q9, 14 BC177

Q5 BFY51

Q6 BFX87

D1-86, 94, 105 1N4148

D87-30 1N4002

D91 12V 400mW

D92 5V6 400mW

D93 12V 400mW

LED1 TIL209

SWITCHES

SWi1 Mains latchswitch

SW2 2 pole latchswitch

SW3 to 10 8 2 pole latchswitch
interdependent

SW11 2 pole latchswitch

SWi12 2 pole latchswitch

SWi13 2 pole latchswitch

SW14 2 pole latchswitch

SW16 2 pole latchswitch

SW17 2 pole c/over latch-
switch

SWi18 4p. 3W rotary

SWi19 2 pole latchswitch

SW20 Push (break) sw

SW21 3p. 4W rotary

MISCELLANEOUS

PCBs, 15-0-15 250mA transformer, fuse
plus holder, sockets, clip on heat sinks,
cable, etc

Production problems have meant that the
circuit diagrams feor this project are with-
out the usual component annotations.
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PROJECT

PRE AMPLIFIER

The chord and rhythm outputs are
amplified and filtered in ICs 9 and 11 respec-
tively. The outputs from these devices are
fed, via level control potentiometers to the
input of IC10. This mixes the two signals and
provides the final output of the instrument at
a level suitable for feeding to a power
amplifier.

POWER SUPPLY

The various ICs used in the auto chord
require supplies of +12 V, +11 V, —5 V and
—11 V. The +12 V line is derived from the
rectified AC output of T1 by the series pass
element Q5. The voltage at the emitter of Q5
is determined by D91, a zener diode. The + 11
| V supply is a simple shunt from the 12 V line.
| The —5 V line is again a series pass circuit,
this time the output voltage being set by D92.

The —11 V rail is simply stabilised by zener
diode D93 as the current demanded from this
rail is not enough to warrant the use of
another series pass transistor.

The LED supply is taken from the negative
voltage rail and is current limited by R148.

GENERATOR AND CODER

The rhythm generator section of the in-
strument is centered on IC1. This is the M254,
a device that contains a ROM that will drive
the sound generators with a selection of eight
rhythms. To select a desired rhythm, the
appropriate input must be taken to ground,
via SW3-10, will the other inputs are held
high by resistors R1-R9.

The M254 requires a clock signal to operate
and this is generated by the CMOS oscillator
formed by IC2. The frequency of this oscilla-
tor, and ultimately, the tempo of the rhythm,
is controlled by R13.

The arpeggio, chord and bass accompani-
ment are generated by IC6, the M251.

The IC is fed with 12 input frequencies
from the tone generator, IC7. This is clocked
by the output of the CMOS astable based on
iC3c and d.

The M251 is used in conjunction with the
M2534 which is responsible for the selection of
zhe various notes in the arpeggio/chord/bass
accompaniment.

The M251 features a number of different
modes of operation, in the automatic mode,
whien a number of keys in the two available
sctaves are played, the lowest note will be
:aken as a reference and memorised.

The memorized key, by means of an inter-
=a! multiplexer, selects the corresponding
zonic and all other notes programmed for
zpeggio, chord and bass accompaniment.

In the semi-automatic mode, the M251 will
—emorise the lowest four keys played
-cgether with the top note played. The circuit
a1l then provide accompaniment until the
=nde is cancelled by selecting automatic
=cde briefly and returning to semi-
omatic while no keys are played.

The semi-automatic mode can also be
s=iected without memorization of keys.

Due to the pin out restrictions of the 40 pin
cackage a system of multiplexing has had to
== adopted, this explains some of the com-
-wexgiv in this area of the circuit,

-HOW IT WORKS+

S N Lin
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- +11V

30
—0) Led Supply

Rkt

Circuit diagram of the power supply
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Circuit diagram of the voice generator

HOW IT WORKS

VOICE GENERATOR

THE bass drum, tom-tom and low bongo
sounds are generated by the damped sinu-
soidal oscillators based upon the six invertors
of IC8. Each of the oscillators are the same
apart from the values of the timing capaci-
tors which set the characteristic frequency of
oscillation,

In each oscillator the variable resistor
(R68, R84 and R97) will control the rate at
which any oscillations will delay once trig-
gered by the M254 rhythm generator,

The square wave output of the M254 is held
low by a resistor, necessary because the
M254’s outputs are open drain, and fed via a
differentiating network to the damped
oscillator. A pulse from the output of the
Mz254 will trigger the characteristic instru-
ment sound.

In addition to the output of the damped
oscillator based on IC8¢ and d the tom tom,
to give it a more realistic sound, contains a
white noise component.

The white noise is produced by the reverse
biased zener effect of Q4 and after filtering
and buffering, by Q1, with further filtering by
Q2, is mixed with the oscillators output to
provide a realistic tom-tom sound.

The brush sound consists of filtered white
noise, the white noise again being generated
by Q4 — the filtering this time being per-
formed by Q3 and associated components.

The clave output is generated by the
resonant circuit centered around L1 and C30.

The outputs from the various voice
generating circuits are summed and fed to
the instruments pre-amplifier,

60

BUYLINES

pplying a
the auto

Maplin Electronics will be su
complete kit of parts for
chord, including screened boards.

Contact Maplin for details of price.
Full constructional details for the
auto chord will follow next month.

Next month — full constructional
details plus the auto stop board.

e

e
G s e
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The Sinclair PDM35.
A personal digital multimeter foronly £2995

Now everyone can afford to
own a digital multimeter

A digital multimeter used to
mean an expensive, bulky piece of
2quipment,

The Sinclair PDM35 changes
that. It’s got all the functions and
features you want in a digital
multimeter, vet they’re neatly
packaged in a rugged but light
pocket-size case, ready to go
anvwhere.

The Sinclair PDM35 gives vou
zil the benefits of an ordinary digital
multimeter — quick clear readings,
Sigh accuracy and resolution, high
:nput impedence. Yet at £29.95

—8% VAT, 1t costs less than vou'd
zxpect to pay for an analogue meter!

The Sinclair PDM35 is tailor-
made for anvone who needs to make
sapid measurements. Development
=ngineers, field service engineers,
-z0 technicians, computer specialists,
zzd10 and electronic hobbyvists will
“inditideal.

With its rugged construction
znd battery operation, the PDM35 is
cerrectly suited for hand work in the
2z1d. while its angled display and
~ziional AC power facility make it
_stas useful on the bench.
What you get with a PDM35
= : digit resolution
~harp. bright, easily read LED
Zisplay, reading to + 1.999.
tomatic polarity selection,
solution of  mV and 0. nA

OO0 1L AL
_rrectreading of semiconductor

~omaard voltages at 5 different currents.

Kesistance measured up to 20 My,
i reading accuracy.

Operation from replaceable battery
or AC adaptor.

Industry standard 10 Mt 1 1nput
impedance.

Compare it with an
analogue meter!

The PDM 35’ 1% of reading
compares with 3% of full scale for a
comparable analogue meter. That
makes it around 5 times more
accurate on average.

The PDM35 will resolve I mV
against around 10 mV for a
comparable analogue meter — and
resolution on current is over 1000
times greater.

The PDM35% DC input
impedance of 10 M (1is 50 times
higher than a 20 k(1/volt analogue
meter on the 10 V range.

The PDM35 gives precise
digital readings. So there's no need to
interpret ambiguous scales, no
parallax errors. There's no need to
reverse [2ads for negative readings.
There's no delicate meter movement
to damage. And vou can resolve
current as low as 0.1 nA and measure
transistor and diode junctions over
5 decades of current.

To: Sinclair Radionics Ltd, London Road, St Ives, Huntingdon. Cambs., PE17 4H]

Please send me “qry PDM 35(s°
gy Pe-Luxe carrying cases
16324 (inel, VAT eachiiiis sl
—— gty AC adaptors Lor 2400
power #f £3.24 (incl. VAT each......,....d
Postand packing (pleaseadd ... £0.65
I Lenclose cheque PO made pavable

to Sinclair Radionics Lid for
(ndicate total amount

Tunderstand that il am not bompletely
satisfied with my PDM 35, I may return
it within ten davs (or full cash refund.
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4 £32.35 (nel, VAT each....ooooooie /S

& Sinci=ir-

Technical specification

DC Volts (4 ranges)

Range: 1 mV to 1000 V/

Accuracy of reading 1.0% = 1 count
Note: 10 M 1input impedance.

AC Volts (40 Hz-5 kHz)

Range: 1V 1o 500V,

Accuracy of reading: 1.0% = 2 counts
DC Current (6 ranges)

Range: 1 nA to 200 mA.

Accuracy of reading: 1.0% £ 1 count.
Note: Max. resolution 0.1 nA.
Resistance (5 ranges)

Range: 101 10 20 M1,

Accuracy of reading: 1.5% + 1 count.
Also provides 5 junction-test ranges.
Dimensions: 6 inx 3inx 1% in.
Weight: 6%~ oz,

Power supply: 9 V battery or
Sinclair AC adaptor.

Sockets: Standard 4 mm for
resilient plugs.

Options: AC adaptor for 240 V

50 Hz power. De-luxe padded
carrying wallet. 30 kV probe.

The Sinclair credentials

Sinclair have pioneered a whole
range of electronic world-firsts - from
programmable pocket calculators
to miniature TVs. The PDM35
embodies six vears’ experience in
digital multimeter design, in which
tume Sinclair have become one of
the world’s largest producers.
Tried, tested, ready to go!

The Sinclair PDM35 comes to
vou fully built, tested, calibrated and
guaranteed. It comes complete with
leads and test prods, operating
instructions-and a carrving wallet. And
getting one couldn’t be easier. Just fill
in the coupon, enclose a cheque/ PO
for the correct amount (usual 10-dav
money-back undertaking, of course .
and send it to us.

Sinclair Radionics Ltd, l.ondon Road,
Stlves, Huntingdon, Cambs., PE17 4H],
England. Regd No: 699483

Name .

Address,

-
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SEIKO 20% OFF!

Analogue and digital from stock or to order

FB 011 ALARM/
CHRONOGRAPH
FH 003 CALCULATOR
WATCH SE

RRP £135 RRP E165

£104 £127.50

FB 018 Gold plated (£150) £120

CITIZEN LARGE REDUCTIONS

On most quartz analogue and digital models

FAIRCHILD TIMEBAND
C6110 Mains digital alarm clock
- e STILL THE BEST!

i Large LED display 24-hour
alarm 9 minute snooze
concealed controls

i 3% x 5% x 3% ins
Black or white

£10.95

FROM CASIO — OF COURSE

BEDSIDE
TRAVEL
ALARM
CLOGK

Okay, genius, so you KNEW Casio would bring one out soon!
You were right to wait.

Provisonal spec. LARGE 6 digit LCD display. Night light
Alarm, Alarm /Timer, Stopwatch.

AQ-1000 CALCULATING
ALARM CLOCK PLUS
3-WAY STOPWATCH

Hours, minutes, seconds, am/ pm, 24
hour Alarm with sign. Stopwatch: Net
times, lap times, 151 & Znd place times
fram 1/10sac. tn 10 hrs with ST & LAP
signs. Celculator: 4 key memory, %, y/ 1
year batteries, + 20 secs/month.

Ya X 2% X 4%in

RRP £26 95
' ourPrice £21.95

C€Q-81 CALCULATING ALARM CLOCK. Plus 2 Alarm/
Timers. 24 hour alarm and alarm /timers, 6 digit LCD clock
One year battery life. 1% X 2% X 5 inches
{RRP £22 95)

£17.95
FX.8000. 41 sc. funct. 1/100 sec stopwatch 2 x §
Alarm/Timers (€35 95)

£29.95

MINI CARD CALCULATORS ' x 3% x 2% ins LC-78.
Full memory, %, / K . £16.95
FX-48 Math. Card. Full SC, with S D. £19.95
ST-24 Card Time. 24 hour stopwatch (or clock), 2

Alarm /Timers, Calc. as LC-78 £19.95
ALL Casio scientifics. Lowest prices
ST-1. Four way stopwatch £24.95

CARTRIDGE T/V GAMES

OPTIM Coronet 600 £48.50
Cartridges from £9 95

FAIRCHILD TIMEBAND Grandstand £119.95
Cartridges from £12 50

ATARI Video Computer System £169.95

The very best available to date!
Cartridges from £14.95
* SPECIAL INTRODUCTORY OFFER

FREE extra cartridge worth £14 95 with Atari

SAVE £££s WITH THE MONITEL

Telephone call charge, calculator and clock UK model
£28.15, International £38.50. State colour

WATCH BATTERIES 65p each D.L.Y. KIT 35p (with
batiery ordar)

62

* THIS MONTH'S
STAR BUY

T CASI0 45CS-228
o CHRONOGRAPH

* S10 QUALITY

All CASIO watches have a calendar display, night illumina-
tion, mineral glass and stainless steel cases, water resistant to
100 ft (except sports watches — 66 ", .

Hrs, mins, secs

or Hrs mins, SPORTS WATCHES
date, Day,

date, mth, yr F'1 00
Chrono Dual time. Left, 9.45 mm
Net, lap k 12 0r 24 hr (€29 95)
and 1st & 2nd place
times. 1/100 second
to 6 hrs. with rollover £24'95
Stainless steel, Mineral glass 52QS8-148
Water resistant to 100 feet. £49 . 9 5 Riggt 8 mm

(€44 95)

£34.95

Up to 25 functions. Net, lap and first and second place
times to 1/100th sec. F-100. Resin case, strap 52Q5-148B.
S/8 encased version and bracelet.

TEXAS LCD ANALOGUE

TODAY'S MOST ADVANCED ELECTRONIC WATCH

Hours, minutes, seconds,
Perpetual calendar
Chronograph timing
from 1/10 second to

12 hours

Dual Time

Mineral glass face

4 DIGIT WATCHES (excepnt Warld Time). Hours, minutes,
ten seconds, seconds by tlash. am/pm. Day, date, month,
Stopwatch. Dual time (except 310R-20B)

a - i

31QR-208B Left, 4 digit
(€31.95).

£26.95

51QR-19B. 6
(£35.95)

) £29.95

6 DIGIT WATCHES (except Sports and Alarm). Hours,

PH-ALARM and AI_ARM cHRoNo minutes, seconds, day OR Hours. minutes, date, day, ten

£179.95
£199.95

Stainless steel case, bracelet

10 micron gold plated

SO LAR powered watches — so called.
Misrepresentation? We WON'T sell them.

digit

LED display watches — we don't sell them Send us a
S.A.E. and we will tell you why not.

seconds, seconds by flash Day, date, month, year. Select-

ALARM (Left) : ﬁ able 12 hour (with am/pm)or 24 hour clock.
Hours, mins,

secs or date, 54QsS-16B

day, am/pmi A Left, 6 digit

Day, date, {£44.95)

month, year £34 95

CHRONO

Functions 54QS-158

as above 6 digit

plus (€49 95)

Chrono. Measuring net, lap and 1st & 2nd place times from

All stainiess stoet, minoraigions - £39.95
CBM, 6 DIGIT and ALARM WATCHES

16 x 3 (Left)

£39.95

CHRONOGRAPH. 6 digits as above, with stopwatch
measuring net, lap and 1st & 2nd place times from 1/100
sec to 6 hrs. Dual time facility

6 digits, 6 functions A5C5-228

Ck b
£13.95 Left, 6 dgit (64 95)
ALARM
18 x 3 (Right) £49-95
6 digits

28Cs-11B
Waorld Time (£74.95)

£59.95

WORLD TIME WATCH. The tima in ten capitals plus one
optional ime. |nstant summertima correction Hrs, mins, 10
secs. secs by flash. Perpetual calendar, day, date, month.
Running digital secunds display

ALARM WATCHES

6 functions +
alarm setting
5 minute snooze

£27.50
ANALOGUE

1BICO 700. Cushion shape, Day, Mineral glass face. Water
resistant to 100ft. £28.95
LADIES’ LCD WATCHES

5 functions, Backlight, Gold or silver finish l?rcu Watch.

PH.L2

Matching

Milanese 25CR-16B

bracelet . Round (£E64 95)

£14.95 £49.95
ﬁ?eer';‘;i' 25CS-168
bracelot Square (€74 95)
4 oth

e £59.95

£18.95
CASIO LADIES’ LCD WATCHES

s |
Flfe
A

Hours, mins, seconds (or hrs, mins, date) day, arfl./_;)m Ijav
date, month, year. 24 hr. alarm, on/off indicator.

ULTRA SLIM DRESS WATCHES (Not 24 hour)

7 + 2 functions 53CS-18B

27CL-158 Left, 4 digit (£69 95)
3 Round (Left)
{235 95) £54.95
£29.95 49CS-25B
27CL-178 6 digit (£79 95)
St h
(€45 95) £64.95

£39.95

Send 25p for our illustrated catalogue. Price include VAT and
P&P. Send your cheque, PO or phone your credit card no.

Not illustrated 53CS-19B, 4 digit, barrel shaped, £54.95.
49CS-24B, 6 digit (£74.95) £69.95. 53CGS-17L. Go
plated. on strap (£84 95) £69.95.
Dept. ETI, Talk Of The Town

19/21 Fitzroy Street

Cambridge. Tel. 0223 312866
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BIECIronicS today

What to look for in the December issue: On sale Nov 3rd

ETI LIGHT SHOW

HANDS UP ali those who’ve never been to a
disco. None? Good — that means you've all
seen sound-to-light units in action, although
it's more than likely it was a normal three-
channel affair, Usually boring, are they not?

Well ETI plans to change that next month;
ours has five frequency channels, with in-
dividual level controls on each channel.
Control of the lights is comprehensive to say
the least. You can run the unit as a straight
sound to light, or have it strobe all lights. At a

speed dependent upon music level (not
volume — the unit is independent of that!) or
hand over control to an internal digital
circuit which produces some superb random
effects. If you fancy a five colour manually
controlled strobe unit it can do that as well!

Each channel handles up to 500 W of
lighting, and a complete kit of parts will be
available from Powertran, who designed this
project especially for ETI.

Electronics in
Model Railways

An essential part of the education of any young
man is his electric train (checking with ETI
technical staff shows all eight had one — and five
still have). Most of us however remember the
controls as crude; today things are changing —
sophisticated electronic controls are perfectly
suited to model railways and the manufacturers
are about to announce some dramatic advances.
We take a look at what's happening.

ing the shape of Voltage-Current charac-
¢s of diodes, transistors and other non-linear
1s usually dull as it normally involves a
plot of static, experimental data

ore elegant solutlon is available to anyone
coupled scope capable of taking an
input. Mext month we carry a project
additional circuitry necessary to do this

Car Anti-theft System

2'2 project to build but sophisticated in its

It is a comprehensive system that
es several features of large and expens-
mercial systems and using state-of-art
it is extremely reliable. A kit will be
af the whole project,

How It

Works

e

In the November issue we begin a new type of
article. The idea came to us when discussions with
experts in one area of electronics admitted to
almost total ignorance of other areas — especially
commercial circuitry, Mass-produced electronics
use techniques which are ngt widely understood
elsewhere — we hope to put that right. In the first
of this ocecasional series we have asked Gordon
King to discect @ Thorn Monochrome TV we shal
show the complete cirouit and explain the function
of each stage. It's not done as a beginners series but
to give those outside this field the true “Inside
Story."”

computing
foday nwo.2

Win 2 TRITON
Computer

Want to get your hands on a Triton Com-
puter Kit but can't afford it (yet)? In No. 2 of
our new supplement Computing Today, we
have a free-entry competition for one to be
won, If vou've read this far you'll probably
know what it's worth — but in case you don’t
it's about £300.

Microprocessors
by Experiment

Learn about microprocessors — not from some
abstract description of 4 make belisve MPU but by
hands on experience with an MPU system, The
series. based on the MKI4 development kit, will
take vou through the operation of the SC/MP MPU
and st ‘U how o use it to do everything from
control your heating system to land on the moon.

NDEX

A complete listing of all we’ve carried in ETI since
ourlast Index ( which was carried in April 1977) ana
went back lo the first ever ETI). As aur research
shows that 96% of readers never throw away their
copies it should be useful to most of you

= =CTRONICS TODAY INTERNATIONAL — NOVEMBER 1978

1/0 for 6800

The microprocessor user rapidly arrives at the need
to-understand and apply input/output circuitry to
interface peripheral equipment to the computer
system. A standard choice, when using a 6800
microprocessor, is to employ a Peripheral Interface
Adapter (PIA). Many engineers now buy ready-
built systems then wish to utilise the PIA as
straightforward outputs and Inputs., When data
sheets are consulted they are found Lo give concise
yet complete hardware and software information.
The user of a ready-built system needs he
simply getting the PIA to act as outpl
without becoming invalved in the intr
needed by designers of microcomputer be
article aims to give this help.

Features mentioned here are in
of préparation :
may affect the final contents




CALCULATORS

SCIENTIFIC

SPECIAL OFFER
TEXAS T159 together with PC100B
{Complete as manufacturer s specificalions)
£285.00

TEXAS/HP Accessories available
“TEXAS T159 (New Card prog 960 prog steps of 100 mem)

£156.50
“TEXAS T158 (New Key prog 480 steps or 60 mem) £60.00
‘TEXAS PC100B {(New updated Printing Unit for T158/T159)

E140.00

“TEXAS T157 {Key Prog B Mem 150 Key Strokes/ 50 Prog Steps)
£26.20

TEXAS T133 (New — same spec.as T130, but 3 Mem) £13.95

"TEXAS T145 (New undated version of the Texas T140) €19.95

“TEXAS 42MBA (10 Dig Fin/ Stat Prog 12 Mem 32 key slrokes)
£42.95

'TEXAS TI PROGRAMMER (Hexadecimal Oct) E46.50
"TEXAS T151/ui {(New B Dig + Exp 10 Mem 32 Prog Steps
Stat|Sci) £26.30

TEXAS T125 {new LCD Sei/ S1at) £18.90

“SLIM-LINE”
Chronograph
BARGAIN OFFER

You w.ll nol kalieve the tuxury of this

“ali 12 lunctien Chronograph unlil
i hm wors i ... unlil you have enjoyed
the complimants it uunarllus

The ““Stim-tina'" Chronugraph gives
conlinsbis eany buread LCO divpiay of hours,
minulas, sacends, AM /PR Al e tauch of 2
button you have dale — month date — day ol
week — reverting lo normal display lime at
the release of Lhe buton,
Press ngain fur immadiafe siep waleh lap tima faciing fo mﬁu wicond, The
“Shim-ling’” avex has ¥ pawertul sack ligal lor easy BNl use. 18y casisg i
chrame finishad wilh matchiag linked bracolst

We are so cerfain you will be delighled and satistied wilh this **Slim-line"
Chronograph thal in addilion lo the One Year Warranty we are ollaring a
14-day money hack guarantee if you are not enlirely salislied.

ONLY E27.50 + £1.00 p/p Ins. Send cheque/P.0. or order via
Barclay/Access credil card Today under our Special 14-Day Trial Oter

“TEXAS T158 with Applied Statistics £80.00
“TEXAS T159 with PC1008 and Applied Staustics £3085,00

AUTUMN SALE
TEXAS T159 Calculalor (complete as manulaclurer’s spec ,
master module, charger, etc), PLUS statistics modual and
exira set of 40 Blank Prog Cards with wallet etc
ONLY £180

"CBM S61 (Stat + Sct 6 Mem M & S Div Chi Sq Dis Lin Regr

Etc ) 5.00
*CBM M55 (Adv Math / Sei
‘CBM 4190&? (Scient PrerPtr;om)em’ Eggﬁgg
*CBM Pro 100 (72 Step Prog) £29.50
"HP 19C (Cont Mem Key prog Printer) £163.00
‘HP 29C (as 19C but no Printer) £110.00
*HP33E (8 mem Pro Sci/ Sla) £64.00
"HP25C (Key Prog Con Mem) £99.00
"HP27 (10 Mem Sci/ Fin/ Stat) £73.50
"HP31E {New Sc replaces HP21) £35.00
“HPE7 (Card Prog 224 Steps 26 Merm) £277.00
*HPY7 (Fuliy prog wilh Printer) £466.50

All HP range avail, inc_new 'E range
"CASIO FX201P (Sci. 11 mem 127 step Key prog) Fortran System

. £44.50
CASIO PRO FXI (127 Step Card Prog 11 Mem — Fortran System)
£99.00

CASIO FX360 (New 10 Dig + Exp 7 Mem B) (St Div iin Regr Elc )
£45.00

Sesh Prinzer 10 Dig +

£185.00

CASIO 40 1000 v Adarm £20.00
CASIO £l { stag alarm  Cal) £24.50
CASIO Fx3100 {Naw vession of FXIOD0-LED Sci- Si div Poles
Rec etc } £22.50
CASI0 FXB0OO (as above + Slop Watch/Alarm) £27.73

LOW PRICED COMPUTING
THE COMMODORE PET COMPUTER
with 8K bytes RAM 2001-8
A complele personal computer thal
operates anywhere by sunply plugging
into Mains supply Allows cammunications
directly Irom BASIC to IEEE — 488 standard devices —

Cassette, Video Display Unit and
Keyboard built into PET
Fully guaranteed Warranty by CBM
complete only £643

“FREE — Mains/Charger included®

GOODS FULLY GUARANTEED
PRICES EXCLUDE VAT (ADD 8%}
BUTINC P&P CHEQUE WITH ORDER
Company / hospital and Government orders accepted by ‘phone
Barclaycard / Access accepted by phone

Tel. 01-455 9855

o e —— — — — -
EXPORT ORDERS WELCOMED
l Air Fraighy/ A Pose Delivery
Quotations on reguent Payments v &t of Credi/Int l
I_ Muney Drder { American Express elc

et e et sy i )

MOUNTAINDENE
LTD.

22 Cowper St., London, EC2

64

ETCH RESIST TRANSFER
KIT SIZE 1:1

Complete kit 13 sheets 6in x 4%in
£2.50 with all symbols for direct
application to P.C. board Individual;
sheets 25p each. (1) Mixed Symbols (2)
Lines 0,05 (3) Pads (4) Fish Plates and
Connectors (b) 4 Lead and 3 Lead and
Pads (6) DILS (7) BENDS 90 and 130
(8) 8—10—12 T.0.5 Cans (9) Edge
Connectors 0.15 (10) Edge Connectors
0.1 (11) Lines 0.02 (12) Bends 0 02 (13)
Quad in Line

FRONT AND REAR PANEL
TRANSFER SIGNS

All standard symbols and wording Over
250 symbols, signs and words. Also
available in reverse for perspex, etc
Choice of colours, red, blue, black, or
white. Size of sheet 12in x 9in. Price £1.

GRAPHIC TRANSFERS
WITH SPACER
ACCESSORIES

Available also in reverse lettering, colours
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and numerals Yin kit or 'ain kit. £1
complete. State size

AH orders dispatched promptly.
All post and VAT paid
Ex U.K. add 50p for air mail
Shop and Trade enquiries welcome
Special Transfers made to order

E. R. NICHOLLS
P.C.B. TRANSFERS
DEPT. ETI/9
46 LOWFIELD ROAD
STOCKPORT, CHES.061-480 2179

SUPER SAVERS

ALL FULL SPEC.

7490N—10p, £8— 100, 7460N—10p, £8—100,
74190N—15p, £12—100, 74155—35p, 741 (8DIL)
17p Min order 10 of one type 100 + POA P/P 20p

OVERALL B5mm, SINGLES 20p, £16—100, DO-
UBLES 50p, £40— 100 MIN. ORDER 10. 100 + POA
P/ 20p

SLIDER POTS PIHER 4/K LOG. TRACK 70mm, |

SUPERAB STEREO CASSETTE DECKS, BRAND
NEW, PIANO KEYS, 6V MOTOR, END OF TAPE STOP,
DIGITAL COUNTER, HEADS, PULLEYS, ETC , AS
USED IN NATIONAL PANASONIC MUSIC CENTRES
VERY HIGH QUALITY. £8.75p + €2 P/P

2-7431 40p, 42X42 ww KEY AT 7 TYPE 1360/2 £1.
PP 20p

VERO EDGE CONNECTORS 22X 22 TYPE 2245/ |

TRIM POTS 500 TO5 20p, 100Q) CERMET 20p,
1000 PAINTON PCB 20p, 2000 DITTO 20p, 2500
DITTO 20p, 5000 DITTC 20p, (K DITTO 20p, 2K
DITTO 20p, 2K HELITRIM 20p, 5K PCB 20p, 1MEG
SKELETON M!N VERT 12p. P/P 20p

SKT —50p, 25p-60p, SKT 60p, 25 RIBBON PLUGS
90p, SKTS 90p, 37 PLUG 80p, 50 SKT £1.20,
50—W WRAP COVERS SKTS £1.30.

CANNON "D TYPE PLUGS/ SKTS. 15p-50p,

COVERS WITH RETAINERS, 15 WAY 80p, 25 WAY
80p, 37 WAY £1, 25 WAY PLASTIC (3M), 50p. ALL
ABOVE LIMITED P/P 20p

:

All enquiries s ae please Cat sae 8 x 6 free with
goods

Now distributor for Mutek Products including ldes Micro
Systems In stock, Video Interface board, 16 line, 64
characters data and control inputs, video output I|deal
for Micro Processor use With full documentation, £81.
P/P plus insurance, £1 Brochure available, s a e

POCKET PAGER
Miniature crystal coatrolled FM RX Single Superhet
around 30MHZ 450 KHZ IF contains various tone
detectors |deal for modifications to 27 MHZ Radio
Control OR 2BMHZ Amateur Band. Complete, without
2 5v DEAC + circurt of similar type, €3.95. P/P 25p

L. B. ELECTRONICS

43 WESTACOTT, HAYES
MIDDLESEX UB4 BAH
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SEMICONDUCTOR
OFFERS
ALL FULL SPEC.

Common anode 0 3 7 seg displays Toshiba type TLR303 65p
F E Ts similarto 2N3819 18p Mofset Sim10 40673 35p 38140
Mosiets 50p M203 Dual Matched Pairs Mosfets Single Gate per
FET 40p Inlel 1024 bu MOS Rams 95p Mullard BB113 Triple
Varicap Diode 35p MC1310 Stereo Decader | Cs £1 20 CD4051
CMOS 50p 741 8-pin D I.L 23p 500v 600mA Bridge Recs {ex
equip ) 25p 1N4002 100v 1A Diodes 4p 14005 BOOv 1A Diodes
7p EHT SIL Rec 15Kv 2 5mA 15mm x 5mm 30p 7812 12v
1A Plasuc V Regs 95p Min Nixies ITT 5870S113 x 6mm Fig Size
85 Niues [TT GN/9A 13 x 8mm 65p 02 or 0 125 Red LEDs
12p each MAN3A 3mm LED Displays 50p 7418 (wide
bandwidih} 35p LM380 80p LM381 90p ZN414 75p TIL305
Alpha-numerical Displays with data. €2.75. ORP61. Mullard,
new, boxed 30p Special Offer SGS TBABOO ICs 10 for £5 00

MICROPHONES. EM506 Condenser Mikes. Uni-directional
FET Amp ODual imped , 50K/600chms, 30-18KHz on/off
swiich £11 00 Miniature Tie Pin Condenser mike 1K imp ,
omni-directional, uses hearing aid baltery (supplied) E4 95
Grundig Electrel Inserts with builtin F E T Preamp £1 50 Crystal
Mike Inserts 37mm 45p Electret Condenser Mikes 1KQ imp with
std Jack Plug €2 85 Cassette Condenser Mikes with 2 6 and 3 5
Jack Plugs £2 85 Standard Cassette Mikes 200 ohm Imped with
2 5and 3 5 Jack Plugs E1 20

MORSE KEYS — Hi-speed Type. all melal £2 25 Plastic Marse
Keys 95p Belling Lee L4305 Masthead Amplifiers and 240v AC
power unit Group A~ UHF Only £7 50

CRYSTALS. 300KHz HC6U 40p 0 1 Edgs Conneciors, 64 way
65p 32 way 40p

RELAYS. Min 220v AC Sealed Relay 2 pole C/0 45p 240v AC
Sealed Relay 3 pole C/0 5 amp Contacts 11-pin base B0p 12 volt
4 pole N O Reed Relay 20p Min 24v DC Sealed 2-pole C/O
relays 3-amp contacls New 55p 12v DC 4pc o open lype, new
50p each

MOTORS. 1.5 to 6v OC Model 20p 115v ACmin 3R P M with
Gearbox 30p 240v AC Synch Motor 1/5(h A P M 65p 240v AC
Synch Motor 1/24th RP M 65p Crouzel 115v AC4 RP M
Motors, new 95p 12v DC 5-pole 35p

BOXES, Black A B S Plastic with brass inserts and lid 75 x 56 x
35mm 40p 95x 71 x 36mm 49p 115 x95x 16mm §7p 225 x
130 x 84mm €1 95

TOOLS. Radio pliers. 5in. insulated handles £1 40 Diagonal side
cuilers, 5in, insulated handles £1

MAINS TRANSFORMERS, all 240v AC primary  Postage shown
In brackets per transformer

608 100mA 9-0-9 76mA, 12-0-12 50mA 75p each {15p)
-6-9 150mA, no mounting brackel. 65p (20p) 12-0-12
‘IOOmA 95p (15p) 12v 500mA, 95p (22p) 12v 2 Amp, E2 25
(45p) 12v 4 Amp £2 75 (54p) 15-0-15v 1 Amp €2 10 (45p)
30-0-30v 1 Amp. €2 75 (54p) 0-12-15-20-24-30v tapped at 2
Amp, E4 50 (54p) 20-0-20v 2 amp_ €3 50 (54p). 256v 1 5 Amp,
E1 45 (45p) 1Bv 1 5 Amp recufied E2 00 {45p) 35v, 2 Amp
2 5v 2 Amp toroid. £2 95 (54p) 20v 2 5 Amp. £2 20 (54p) 11
Xenon /triac pulse transformer, 30p

SWITCHES — Min Toggle SPST8x5x 7mm 45p DPDTBx 7 x
7mm 60p DPDT Centre Off 12 x 11 x 9mm 75p DPDT C/0
Shders 20p R S Single Pole C/0 Push Butions 45p_ Roller Micro
Switches 15p Min Miero Switches 13 x 10 x 4mm 20p Min
Push 1o make or push to break Swiiches 16 x 8mm 15p

SOLDER SUCKER. Plunger iype eye proteciion. replaceable
nozzle, high suction, £4 95 Reed switches 2Bmm norm open, 6p
each

TAPE HEADS — Cassetle Stereo £3 00 BSR MN 1330 ; Track
Dual Impedance Rec /Playback 50p BSR SRP90 % Track Stereo
Rec /Playback £1 95 TD10 Assemblies twa heads, 4 Track
Rec , Playback Staggered Sterec with built-in erase per head
€1 20 Tape Head Demag 240v AC £1 95

BUZZERS —GPO Type 6-12v 20p Min Solid Siate Buzzers
6-9-12 or 24v 15mA 75p All Metal Buzzer, 30mm diam, 6-12
volts high tone, 25p

U H.F TV Transistionised Push Button Tuners (not Varicap) new
and boxed, £2 50

MURATA MA401L. 40kHz Transducers rec/send, E3 25 pair

METERS —Grundig Batt Level Meter 1TmA 40 x 40mm £1 10
Min Level Meler 200p a 25 x 15mm 75p Ferrant 800v AC Meter
EE

EDGE METER — Large scale 0-100 new £2 75

POT CORE UNIT, Has 6-pot cores, including 1 FX2243 (45mm
and 2 FX2242 (35mm) 3 20mm Panel Fuseholders, 3 TO3 SI.
Power Transistors on heat sink, panel with various transistors anc
diodes with a 5-amp plasic S C R New €1 76+ 75p P&P

LA1230 adj core 15mm dia 14mH-18mH, Kl Q 10p each
8 TRACK 12 volt mators new, £1 25

CASSETTE MOTORS 6 voltnew €1 25
SOLENOIDS—240v AC 45p 12v DC H Duty 75p 240v 2512
pull 2 travel £3 95

12-WAY MOTORISED CAM UNITS. 50v AC low rev meic-

driving 12 C/0 micro switches. supphed with a capacitor for 245
AC use Ex equip £1 95 + 35p P&P

13 Amp rubber trailer extension sockets, 38p

8 WAY RIBBON-CABLE, min solid core, 15p metre

POSTAGE 30p UNLESS OTHERWISE SHOWN (EXC
POSTAGE REFUNDED WITH ORDER) OVERSEAS POST
COST VAT INCLUDED IN ALL PRICES

S A E FORLISTS

ORDER ADDRESS

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL 2
051-236 0982




FEATURE

GAIN CONTROL

Basic Limiter Circuit

Most professional limiter circuits use a FET as the variable gain
element. Relatively low distortion with a reasonable signal to
noise rati - can be obtained. A basic limiter circuit is shown this
being no c.¥ferent to previous circuits except for the variable
gain element.

When a relatively small voltage (20 mV) is applied to the
drain source of a FET, it acts like a fairly linear resistor. As the
gate source voltage is varied, this resistor (RDS) also varies.

In fact the channel resistance RDS is inversely proportional to
gate source voltage V5. When V_, is oV, then RDS is at its
generally minimum resi ice (Rqy) which can be as low as 5R,
but it is generally more like 100R. When Vs exceeds the pinch
off voltage (Vp or V. off) the channel resistance goes up to
several hundred Megohms. So a junction FET can be used as a
voltage controlled resistor, except that Roy and Vg (OFF) tend
to vary widely from device to device. However with a bit of
perseverance suitable devices can be selected and made to
work.

One circuit trick that greatly reduces distortion is shown here.
Half of the audio signal at the drain of the FET is presented to the
gate. This is superimposed on top of the control voltage and
produces a distortion cancelling effect. Distorftion levels below
9.1% can be achieved using this technique.

15k 2%

MATCHED 2%
NPN PAIR

OuTPUT

PART 2

To conclude his survey of electronic gain control methods, Tim Orr presents us with

more circuits which vary from a light bulb compressor to a markspace modulated
universal filter unit, and a noise gate/ expander.

OUTRUT

[
AUDIO LEVEL |

DETECTOR

,

"ATTACK —‘

RELEASE
TIME
CONSTANTS ‘

Transistor VCA

A circuit similar in operation to a CA3080 can be constructed
with a matched pair of transistors and an op amp. Transistors Q1,
2 form a differential transistor pair which is used to sieer
whatever current is available between the two collectors, just as
in the CA3080. the difference between the collector currents is
equal to the product of the input voltage times the current Iee
times a constant. This difference is extracted by the differential
amplifier IC1. The current lg¢ is controlled by Qe. As the control
voltage goes positive, Qe robs most of the current flowing down
the 39k resistor, and hence I and the output of IC1 decrease.

CONTROL
+3V= OFF
Ov=0N
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Two Channel Low Level Expander/Noise Gate

56k 22k THD TRIM
+12V
Ve 22k
NOTE THRESHOLD RA/RB 33p
IC1 1S %NES70 -——"——q
IC2 IS CA3140 —-36dBM(33mVpp) 30 Bk o
D1,D2 ARE IN4148 ~46dBM(10mVvpp) | 100 . A K
-56 dBM(3-3mvpp) | 300
THD | &8(a) 6(11) 15 (12)
—— — —y— ———— — —
TRIM ~1
| |
160 | [ |
i 3‘“‘i—\/\/\/‘—[
' ab elid
10+ D1 | — /
H | 7(10),
==  OUTPUT
D2 | L | Tl
o—-|<-—.~ | |
I v ref
RA .
INPUT —ANA— 4 AL > l
RB | 100k
G\———o 220n 10k ™M [ |
’ < 220n e ]
22Kk Ic2 —]— — — — TN <levo T @l
+12v e—AAN * ?
“—(POWERED FROM OV &12V) +13v
100k P
o +10;
" y OUTPUT
L0 22k . 1 SDPE LEVEL
EFFECT OF g2l 210
VARYING %
RA [RB RATIO—0 -20
-30
|
| -40
[ 2:15L0PE THRESHO ~S50—1¥
-60 A
£l
dBM =70l
-70-60-50-40-30-20-10 O +10
dBM INPUT
LEVEL

'/,_’, — N
/" DECREASING RC
(RC=10M) (RC:100k)

It is often required that a rather noisy signal be cleaned up a bit.
This is not possible to do continuosuly, but it is possible to clean
up noise in what was initially the gaps. The results of this
cleaning up process can quite often be heard when telephone
conversations from “'foreign correspondents’” are broadcast.

By turning down the signal level in the gaps, (by performing a
low level expansion) the perceived sound quality improves
dramatically.

The circuit performs just such an expansion. The inputs signal
passes through the variable gain cell and then appears at the op
amp output. The gain of the gain cell is controlled by the signal
coming from IC1. This is a high gain amplifier with diode
clamping, so that the output swing is limited to about 1V0 ptp.
Therefore for input signals of 10 mV pp to 10V PP, the output of
IC1 remains at about 1VO ptp to 1V2 ptp.

So, for this range of input voltages the gain of the gain cell
remains roughtly static. Now when the input level drops below
10 mV, the output of IC1 will start to fall and so will the gain of
the gain cell. This produces a 2:1 downwards expansion curve,
which means that the output then gets quieter at a rate faster
than the input. To accentuate this effect, a bleed resistor can
be placed in parallel with C.

The resistor robs some of the current that would have
otherwise gone to the gain cell and causes the input output curve
to roll off much more rapdily at low signal levels. Also, by varying
1I;‘e resistor ratio of RZ/RB, the expansion threshold level can be
altered.

66

Incredibly Simple Compressor

Not all gain control systems need be complicated or indeed
active. One product which | saw advertised was a compressor to
help prevent loudspeakeroverloads. All it was was a lightbulb im
series with the loudspeaker. When the power exceeds a certam
level, the lamp will turn on, glow, its resistance increases
dramatically and hence a bigger percentage of the power outpat
is dissipated in the lamp. A nice, simple solution, but | think it
would require some experimentation to find the right sort of car
headlamp buib!

LIGHBULB

POWER
AMPLIFIER

VOLTAGE ACROSS
LOUDSPEAKER

LOUDSPEAKER

OUTPUT VCLTAGE
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FEATURE : Gain Control

Switched Frequency Low Pass Filter ¥ ] ! 1

22k 22k
In this example the effective resistance is switched by using ViV e 'x.1c_d VXY
4016 gates. The filter is a lowpass Butterworth and by turning
gates A or B ON or OFF the cut off frequency can be altered. This GLkB 1 6k8
allows the filter control to be physically remote or even to be L o% |- 2 1w
computer controlled. Mark Space modulation of A and B would i ’ T
enable continuous control over the cut off frequency. B e—M- 4

P
Vine VIAA — AN

' 22k 22k \,—4
[+~
5

FOWERED BY +&Vv

—Vout

HH

Four Quadrant Multiplication

-‘_.
=0

RA
e ——,

/L%l_w\;v ®© @6

& |oFr[on |oFr | oN | (%)
BALANCE N oS ik ® @6®
(Vx REJECTION) & |oFF [oFr|[on | oN Vin NV /
10k +12v Fe |s00Hz| kHz | 2kHz | 2-5KHz |
. |
T
OUTPUT S00Hz kO | 2k5 FREQUENCY

2k0

NOTE

iC1is CA3C80
IC2is 741

DC OFFSET
(Vy REJECTION)

39k

Vx f F ', Ll TTEI

Jullkiiﬂ.ﬂhh.-ﬂ.d.&uu;ﬂﬂlmum_l

2 vy /A"“\\/

OUTPUT m

® wevy /\\/

L(2F) Vout M

[ )

By =sing a few circuit tricks, the CA3080 can be made to
4 guadrant multiplication. In fact the CA3080 performs
2 emadrant multiplication and the trick is to move the axis on the
mmliplying graph. If we ignore the RA resistor chain then we
Swwe a 2 quadrant multiplier circuit similar to that shown
mewiously. Imagine that V, is a 1kHz sine wave. 1 Vptpand V is
am 8. The output of IC2 is a sine wave of fixed amplitude. Now
& we connect RA, and adjust the balance control, it will be
gmmsidle to cancel out the output, because the signal coming
#mm IC 1 is out of phase with that from the RA resistor chain. So
wmsk V, set at O V there is no output for IC2. If V, goes +ve, the
ot "of IC1 will become greater than the current via the RA
«hmm and the output if IC2 will grow.
¥ V_ goes—ve the current through the RA chain will exceed
e from IC1 and the output of 1IC2 will grow, the phase being 5
==osite to that when V_wasa sinewave from an oscillamr then C 1500

When V_issetup OV there may be some V, breakthrough lll'ld

“F q 0
e bo minimised by adjusting the V, rejection esat. orget about RAMS, ROMS AND PROMS, darling . . . we've

got to talk about PRAMS!"’
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FEATURE : Gain Control

Markspace Modulated Universal Filter

10k
VAVAVA
10k
C
10k _l |_.
INFUT e AAA ik 10n
——» LP
A
Verrid
i
NOTE
10k 1 ALL OP AMPS ARE 741
OR !4 RC4136
IC5a,b ARE Y4 4016
8P IC6 IS LM339
ALL OP AMPS Fo MAékz 1+46kHz
POWERED FROM + 6V Q= 1R_O 220
OUTPUTS BP,LP, HP
D11S IN4148
MARK/SPACE |
MOBULATION
MARK | SPACE A
RATIO 4
1 |100°f~ 146kHZ
Rssgnéam
ol FREGUENCY
[ [50% o
FILTER
| I 0% p— OHz L,
oV +3v oV +3vV
V CONTROL V CONTROL
+vee (+6V)

+vee [+6V;
4k7

100n

820p
1008
[Cy T-'\-"Ct -BVv)
i
CA3140 & LM339
POWERED FROM +vVcc
47k
\AN_ \ +iEE
F3V (Vret) —— /,_ 4k7
s> :
VCONTROL o—4+
oV —»— 0—+=+3V

20kHz TRIANGLE
It is possible to change the gain of an amplifier by effectively
altering the input resistor. This can be done by markspace
modulating a voltage controlled switch in series with the
resistor.

When the markspace ratio is low, the switch is OFF most of
the time and the effective resistance is large. When the
markspace ratio is high the switch is ON most of the time and the
effective resistance approaches that of the series resistor.

Having generated a markspace control waveform, it is
possible to gang up together literally hundreds of voltage
controlled switches. This enables large numbers of variables to
be simultanecusly changed.

The circuit is a markspace modulated universal filter (1C-6)
and the markspace generator itself (IC-11).

IC7-10 forms a triangle square wave oscillator. IC7 is an
integrator whose outout ramps up and down between OV and a
+ 3 V reference. IC8-10 are all fast comparators. IC8 detects

68

when the integrator outputs of IC8 & 9 are used to flip over a
schmitt trigger 1C10, which then drives the integrator. Thus the
integrator output ramps up and down between OV and +3 V ata
rate of 20 kHz.

It is important that the frequency of the markspace oscillator
be relatively high. As a rule of thumb it should be 2> times the
highest frequency components of the signals that you hope to
process. The triangle output is fed into IC11’s inverting input.
the control voltage into the non inverting input. The output of
IC11 is the markspace modulation which is used to drive the
switches IC5,6. The filter resonant frequency is directly propor-
tional to the mark space ratio that drives these switches.

The number of IC’s used is a quad package, and so is the 4016
and so can be the op amps (use RC4136). Thus the whole circust
can be realised with only 4 IC’s. Also the mark space oscillator
canbe used to drive other independent comparators.
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15—240 Watts!

The HY5 is a mono hybrid amplifier ideaily suited for all applications All common nput functions
JAmag Cartndge, tuner, etc ); are catered for internally. the desired function 1s achieved either by a
multi-way switch or direct connection to the appropriate pins The internal volume and tone circuits

merely require fonnecting/to external potentiometers (not included) The HY5 is compatible with all

Pream liﬁer I.L P power amplifiers and power supplies To ease construction and mounting a P C connector 1s
p supplied with each pre-amplifier.

FEATURES: Complete pre-amptifier in single pack -— Muiti-function equalization — Low noise — Low
distortion — High overload -- two simply combined for stereo

APPLICATIONS: Hi-Fi — Mixers -— Disco -— Guitar and Organ -— Public address
SPECIFICATIONS:

INPUTS  Magnetic Pick-up3mV Ceramic Pick-up 30mV Tuner 100mV Microphone 10mV,
Auxiliary 3-100mV; input impedance 47k() at TkHz

OUTPUTS Tape 100mV; Main output 500mV R M S

ACTIVE TONE CONTROLS Treble + 12dB at 10kHz Bass = at 100Hz

DISTORTION 0 1% at 1kHz, Signal/Noise Ratio 68dB

OVERLOAD: 38dB on Maanetic Pick-up. SUPPLY VOLTAGE = 16 50V

Price £6.27 + 78p VAT. P& P free.

HY5 mounting board B1 48p + 6p VAT P&P free

H Y3 0 The HY30 is an exciting New kit from | L P 1t features a virtually indestructible | C with short circuit

and thermal protection The kit consists of | C  heatsink P C board, 4 resistors, 6 capacitors,

. mounting kit, together with easy to follow construction and operating instructions. This amplifier is
] 5 wat's "‘“0 8 Q ideally suited to the beginner in audio who wishes to use the most up-to-date technology available

FEATURES: Complete kit — Low Distortion — Short Open and Thermal Protection -— Easy to Build

APPLICATIONS: Updating audio equipment — Guitar practice amplifier -— Test amplifter -— Audio

oscillator

SPECIFICATIONS:

OUTPUT POWER 15W R M S nto 8¢} DISTORTION 0 1% at 15W

INPUT SENSITIVITY 500mY FREQUENCY RESPONSE 10Hz-16kHz -~ 3dB

SUPPLY VOLTAGE =18Y

Price £6.27 + 78p VAT. P&P free.

H Y 5 O The HY50 leads | L P s total integration approach to power amplifier design The amplifier features an

integral heatsink together with the simplicity of no external components During the past three years

the amplifier has been refined to 1he extent that it must be one of the most rehiable and robust High
25 Watts imO BQ Fidelity modules in the World. » »

FEATURES: Low Distortion -— Integral Heatsink — Only five connections -— 7 Amp output transistors

-- No external components

APPLICATIONS: Medium Power Hi-Fi systems -— Low power disco -— Guitar amplifier

SPECIFICATIONS: INPUT SENSITIVITY 500mV

OUTPUT POWER 25W RMS in 8Q) LOAD IMPEDANCE 4-161) DISTORTION 0 04% at 25W at

TkHz

SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz -— 3dB

SUPPIY VOLTAGE = 25V SIZE 105 560 26mm

Price £8.18 + £1.02 VAT. P&P free.

The HY120 is the baby of | L P s new high power range, designed to meet the most exacting
requirements including load line and thermal protection, this amplifier sets a new standard in modular

design

o FEATURES: Very low distortion — Integral Heatsink — Load line protection — Thermal protection -—
60 Watts into 8Q)

Five connections -— No external components

APPLICATIONS: Hi-F — High quality disco — Public address —— Monitor amplifier -- Guitar and
organ

SPECIFICATIONS:

INPUT SENSITIVITY 500mV

OUTPUT POWER 60W RMS into 81 LOAD IMPEDANCE 4-161) DISTORTION O 04% at 60W at
1 kHz b

SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE
£35V

Size 114 x 50 x 85mm

Price £19.01 + £1.52 VAT. P&P free.

H Y The HY200, now imy
2 rugged conditions, sw !
FEATLIRES: Thermal shytdown

B No ' external components :

]20 watts Inlo SQ APPLICATIONS: Hi-H -— Uisco -— Monitor — Power Slave - !ndusitar — Public address
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
QUTPUT POWER 120W RMS into 8() LOAD IMPEDANCE 4-316:3 DISTORTION O 05% at 100W at
1kHz
SIGNAL/NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45«<hz - 3dB SUPPLY VOLTAGE
~45Y

SIZE 114 x 100 x 85mm
Price £27.99 + £2.24 VAT. P&P free.

“The HY400 is | L P 's ""Bia Daddy'’ of the range proaucing 240W into 4Q)! It has been designed for
high power disce or public address applications It the amohitier is to be used at continuous figh power
levels a cooling fan 1s recommended The amphfier includes al! 1he qualities of the rest of the family to

lead the market as a true hiah power hi-fidelitv nower mndiiie

-’.w walts into 4Q E:r:‘prx‘z:é Thermal shutdown — Very low distortion — Load line protection — No external

APPLICATIONS: Public address .- Disca -— Power slave — Industrial
SPECIFICATIONS:
I QUTPUT POWER 240W RMS into 4() LOAD IMPEDANCE 4-161) DISTORTION O 1% at 240W at
1 kHz
SIGNAL/NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45krz — 3dB SUWPPLY VOLTAGE
+45Y
INPUT SENSITIVITY, 500mV SIZE 114 x 100 x 85mm
| Price £38.61 + £3.09 VAT. P&P free.

PUWER PSU36 suitable for two HY30's £6.44+ 81p VAT
PSUSO0 suitable for twe HY50's £8.18 + £1 02 VAT

SUPP“ES PSU70 suitable for two HY120’s £14.58 + €1 17 VAT
PSUS0 suitabie for one HY200 £15.19 + €1 21 VAT
. PSU180 suitable for two HY2000's or one HY400 £25.42 + £2 03 VAT

TWO YEARS GUARANTEE ON ALL OF QOUR PRODUCTS

I.L.P. Electronics Ltd. ?'eafeP SUED'\’ - -
otal Purchase Price
arois.lantd H%uset b I Enclose Cheque O Postal Orders 1 Money Order O
ackington, Ganterbury Please debit my Access account [J Barclaycard account O
Kent CT4 7AD Account number_

Tel. (0227) 64723 Name & Address___

Signature




ELECTRONIC COMPONENT CENTRE

58-60 GROVE ROAD, WINDSOR, BERKS |
SL4 1HS (TRADE AND EXPORT WELCOME) E
HOTLINE FOR TELEPHONE CREDIT CARD ORDERS — '

ELECTRONICS LTD. WINDSOR 54525

SEMICONDUCTOR DISTRIBUTORS giininbiissn: ter oot scoue s oee. s wow
Chequs or cesh ocders ovar £5 Past Fran. Othar ordurs add 20p Post & Packing. Cradit Card orders £5 min. by post or phone. + Post & Packing 20p. UK add B% to pricas _ =

marked’. Add 12 Vz % VAT 1o sl other prices. Free prics list send SAE
All davices to makers specifications. P!:‘nquota ETl »d as prices may changs. £.80.E. 1678, Callars walcoma Tues to Set (Lunch 1-2),

s i . TRANSISTORS 74D0N SERIES TTL CMOS TOP VALUE

I gpﬁ,%!‘é‘,‘: P.,-,“,‘é,?. SERORTA M m:;r Laok ul aur Pak T. Tan Plastic ALL FULL SPEC BRAMDED 000 15p0 4056 Sep*
Din Plugs, Al 19p  BA100 Diac 25p° Power f nm &t s ompr g 15p* 4067  £4° TOP TWOSOME!

. Din Sackats, Al 10p  C1060 4A 400v SCR 55p* OcPakilcd x pGORE EV®- gy o, 46 3%C  ump yjpe abe0 2z2pt 5558 Pin Timer 21p*
Disen Strobe Tobe  E5°  TAG 1/400 lamp S55p°. 1/ Matching 20p*. Ins Kit 10p 740z 10p% B0 39p% s pha gon 32p*  T41C Full spec DIL 8,
DEVELOPMENT PAR- 600 85p®

AClZT 17p® BFYSD  18p* 7403 10p* 7ABT  EI* o0 18p* 4071 21p* Branded Op Amp  19p*

Sp
MICRO POWER SUP- CELS. Al £5each  Swilches MiniSPST S5p*  ACIT6 10p* BFYS| JobT QM MTeT MROEN' go08 g2pr 4g72 21pe

PORT SET 1: 250x50 vol Ceramic  Mini DPOT 69p*. Centre off ACI8T 20p* BFX28  28p* T405  9p* 7483 E* 4009 * 4073 21pr  MEW LINEARS Dsta 10p
Al Tull zpec Brade | displays  Capacifors 5% 10 sach. 89p*  ADIG] 4pp* BSKZ0  1Bp* 7406 28p* 7485 £1* 4010 ,5:',;. 4075 233: TLI70 Hall eMect B9p*
DL704 CCor DLPOT CADL3"  From 22p( 1o 00wl €5  Slide Switch 25p%  AFIG2 aOpe MIZISS E1 * 407 28p° 7486 a5pe 4011 15p* 4076 £1.29*  TLOTI Lonoise 741 75p*
EL25% SET 2 Tentalums luf to  Push ‘On’ " g AF209 agpt MUEMD 44p* TADG 12pT 7480 a6p" 4012 18p* 4077 4dop=  TLOBI FET8p.741 G4p*
FNOS500 CC/ 161 C 0.6 200ul 20v 1o 35 volt. Tolal  FULL SPECPAKS ALLET  BCIO7  gps MJE2OSS £1*  7ag0 12p* 7401  75p* 4013 S5p* 4078 21p*  TLOBIFET 747 E1.48°
£1.25° 50 capacitors £5 Pak A: 12 x Red LEDS E§* =E:$ ;:: =|J'|%E gg:' ;::? ;g:: ;:g ggg: 4015 93p* 4081 22p+  TLOSO FET 748/308 £1.16%

MANGA Type/161A 0.6 T 3: Bectrolytic 25 valt  Pak B: 6 x 741C 8 pin g 016 s 4082 21pe

i E1.25% SEw uﬂn‘?}mmzzssmx El*  BCIOGC 15p° ORPI2  S5p" 7412 22p* 7484  75p* 017 %« 4089 :1135» IC SUPERMARKET
DL747 CA or DL 750 CC 11002201000 €5 Pak C: 42 N13055.T0 3 BCI47 12p= TPAIA  BOp* 7413 28p* 7495 T5p* 4018 99p* 4093 psp+ 301 0pAmp 30p*
E1.69° SET 4: s wall Resistors 5% EfT  BCMB 12p TIM2A 65p* 7416 28p* 1495  85p* 4020 £1= 4507 sS5pc 094 Timer NESSS)  27p~
Clock IC AYS1224 E3%  GF 10each10ohmio [0 PakD:-12 x BCIO9 1% BCI4Q 12p TIPZ9SS S0p" 7417 28p% 4100 £105% gy gpa 4508 g3+ 596 Dual 555 70p*
Display PCB 6 Digit 06" £1=  meg ohm. Tolal 500. Bulk  Pak & 13 x 60182 €1 BOID7 15p TIP3G55 S50p~ 7420 10p% T4I0T 2997 g 90p* 4510 £1,35+ 110 Comparator 40p*
LEDS. Bright full spac. packed in 1 bag E5 PakF: 13 x 2N37T04 £1 BCISE 15p TI543 3/p TR 26pt qaje) 210" 423 zope 4511 £1gae 123 Begalator 2
0.2"or 0125 Red  10p= SET 5: Zemers 400mw 5 PokG:7 x BY Fl E1*  BCISS 15p 2M2646  36p 1425 26p*. 74123 s9p° 4024 76p* 4512 ggpe 14108 Fin DIL OPA 19p°
TILZ09Red & Clip  12p*  wach, 20 vahves 3 voll to  pak H: 75 ZN3819 elst BLIGT 1Dp 2K2905 22p*  TAZ6 2Bp* 74141 @sSp 4125 19p° 4514 £2.65+ 14107099 or DIL 14 d9p°
D.2"DisRed &CHp  12p*  Hwolt Total 100  £5 El BCIGE 11p EN2926Y 1Dp 7430 10pt 14143 £3.14 4027 58p* 4516 £1.28+ T48C0p s!p*
Yellow or Graen LED: SET 6: —100 Presels  £5 Mew Pak I: 10 x Metal  BCI6O 12p 2M3053 16p* 7432 znp: 74145 n5p* 4028 90p* 4519 £1.05¢ 3900 Quad Op Amp SEp‘
0.2%or 0,125" Dia Mi2Dp* SET 7: Heatsioks, 10 oft.  Trim Knob " dia fsyn-  BCITT 18p= ZM3055  4Sp 1440 4p* 74147 £1.69* 4029 £1* 4520 £19g¢ 7805 1 Amp 5 volt 95p*
12 volf Flearescani Light Each TOI8. TOS, TVE  thesiser el £1*  BCI7E 16p" 2M3614 T4l 79p° 74152 £2° 4930 sspc 4521 c2.6a=  7B0S TO3(A09K) £1”
€5  [T099) and small TO 3 Pak J: 61243053 €1"  BLI79 1gp+ ZNITMR TM2 87t M4 £2 1032 £1* 4527 g2=  TB0Bar T8IZ £1.25
E

£le
9p
o €1 OMEManG Ll win w 2ET0 % a6 o i se  E EL AR R Spttill L FRS
#f..:m};':‘:;aafflww PASSIVE GEAR Pak L:50 « 33l 10vall  BCIBd Ig: NGOG % TMG 88 TAISE WOP'  gacp Zou gooy coahe 7900 Nogaihe Seriss
25p  Resiotors o wall 9 CF 2p isciroiyic £, LCIbd dop WMIE 18 TMT B2 TAIOT  KIN  gopeiddd feie saeoe L2.00%
Colfarmec &S 037 s Prosch pe PAVAct 10p pak M: d x airs Piaslc 00212 12p M 3p T E1° ek pye  a 108 4541 gr500 8038 Sig Ganerator £3.55
o e TmidPuslogdUn 25 | Powsr Zemp B0 vell  Bo3ls Ip MO % 0 s Tame ;e g CLER () ENRED 60is reoe £1.35
Relay Minl 3 Pole 12voly ~ CAPACITORS WPN/PNPEDISI/2Tipe  BC214 f2p HORG iSp  MS1 15pt 7416 gr g0 Bip* 4553 pa4gr CASISOSCA3IAD  o4p
i Lo Caramic S0 ot i Sub 2291 E M 2 M spt TS ISpr I e g gehl 42) TGS (w0 lianmy 85
lISITn-ﬂlunrﬁln iy 0Iul & 22/47  Sp PakM:50x OABI/ZBLEL  BOI3L 37p* ONSAST 32p 94 1SpT 74192 £2°  upar gage gssg ppppe  LMOBY Dusl Preamp E1.
£1.50* Tantalum Caps 12p  Pak P: 20 ¢ Plastic 109 BD132 37p* 2MSITT d-zg: TAED 15p* 74183 g2 4046 £1.30* 4566 £1,59* LM307 Dual Preamp €1

. o . . PR .

Dalo PCB Pan 2 nibs  70p*  ELECTROLYTICS 25 voli i o a0ase tooe }Iﬁjﬁé £1* ;ﬂg “2?:. m% £1 gg" prodic ol ga_sg" {I-l'l‘ﬁm I?::dodar 5?:
TUB Farric CHL ik,  €9=  1/10/47/100ul Ml 10p Pak 0: 50 x 220uf 6.9y  BOG% 69p 1 % ‘g1e 043 52p7 4583 D10 “
Decon Board Cieaner Pag {50 voll 20p) 220 or 4706{  VollElectrostic €1 pyppEs g BRIOGE Wi T i G AS0eniSe asm c205  MOIAGD 14518 -
50p* 30p  Pak R: 14 x BCIO7  E1 1A 50v Bridge 22p° TATA 20p" 419D E2*  yigqpyiyge riﬂﬁ'ggsri'_,‘;ﬁ A/ Eﬁ

Bx4" Mylon/Coppor Beard  1000u! 25 voll 350 PakS: 14xBCIOS  EI 1H4148 or N3 14 ap* NESSS Timar 270+
6op*  KNOBS. 1" dia & Irim 150 pak T: Top selling 0AB1 or 0A9] 5p S i e i €1 NESSEOVAISES e

Vero Stocked A1110% off  WEAT SINKS. T05 & 18 . 10 % WPN Piasiic Power 60 mﬁ ﬁ e E;';,m Fs 3.’91" m: 40 Pin ELS0  TBABID Tw AF ﬁ
L PO bt ot TS T e "2 OB T 3 ey Ig:,, Profile or 16Pn  15p IH414 Radia 65p

Build any Project-Fast and Easy

[t's the new deal for project builders from Lektrokit! A complete new
range of breadboarding and testing devices. At prices anyone can afford.
For any project anyone could want to build- from one-chip simplicity
to 1,000-chip complexity.
It's fast and easy project building, too. You simply push
components in and pull them out. No soldering, no de-soldering,
no chance of heat damage. You can make design changes
instantly, keeping full leads on components.
In fact, with Lektrokit, you can build a project as fast as you
used to sketch a layout. And a lot more easily.

LEKTROKIT

completes the circuit

See Lektrokit at one of the Lektrokit
dealers near you, There’s bound to be one -
they're springing up everywhere. Send for
the name of your nearest - plus FREE full-
colour catalogue- to:

Lektrokit Ltd., Dept. ET11 Sutton Industrial Park

Earley, Reading, Berks RG6 1AZ
Telephone 0734 669 116
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PROJECT

AUDIO OSCILLATOR

WITH LCD DFM OPTION

An audio oscillator combines with a new design in  tHe wEIN BRIDGE oscillator
frequency meters that provides accuracy and fast published in our June issue did not

= provide a performance of adequate

feadl“g rates. standard for many test
applications-one would not have
expected so from such a simplified
design. Since then we have had
many requests to provide a high

! . L performance oscillator.
Front view of the audio oscillator. Note that R s tar e Tie e
this is an early prototype and the 3V range . :
has been deleted. another wein bridge, started to

evolve as a voltage controlled sweep
oscillator but when it became too
complex reverted to a simple wein
bridge.

One major problem with all home
made oscillators is that of scaling the
frequency dial. This is not just a
prablem of positioning the knob but
since normally available
potentiometers have a tolerance of
+ 20%, the scale length will also
vary. In commercial units the use of
an expensive wire wound
AUD'O USC| LL ATOR potentiometer solves most of the

problems giving reasonably accurate
scaling.

We then decided to build in a
frequency meter and the high power
consumption and the poor resolution,
especially at low frequencies, of
FREQUENCY previous designs led us to develop a

completely new design.
10100 This uses what is literally an
analogue computer to convert a
1k-10k period measurement into frequency
10k-100k W”.h some dlgltal electronics
controlling it and displaying the
results. We based this on the Intersil
30mv  100my ICL71086 IC which, due to its
liquid crystal display drive
circuitry, allows a low power
consumption design. Due to the
method of conversion from period to
frequency the range is limited from
about 50 to 1999 counts and
therefore automatic range selection is
used. As the oscillator itself has less
range than this, this limitation is no
problem.

To simplify wiring we initially used
CMOS analogue switches to select
the range changing capacitors in the
oscillator but this unfortunately
increased the second harmonic IS

100-1k
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PROJECT : OSCILLATOR

S—
—
112y
RY c9
1k Tmo
z01 _Lcw
10V 10n
RE
10K ov
R1Z
100k
R4
Tk —
ANAA > s ! R10 c12 l
[ a7 ¢ 10 3
b3 a1
-+ 21 BC549 1ca/2
RV e
ca 2k L - ALK
00 S 37 [ &
ics/a
4076
R13
4mM7
2 R14
| oo 4m7
ic7 20
ICL7106 2|1’ DiSeLAY '
25
‘Z:ZOnI 40 NOTES:
| - R11 POWER SUPPLIES AND PINS CONNECTED
100k TO THE POWER RAILS ARE NOT SHOWN,
o 1 34 39 IC1,2 PIN 161S +12V
12y 05 [ IC12 PINS 7,8, 9,15 ARE 0V
- 1 cs IC3"  PIN16'1S +12
SWic O— 1000 IC3  PINSG, 7, 8 ARE OV
g - IC45 PIN 14'1S +12V
D4 Rle < A1z 2% IC45 PIN7 IS0V
1 $00p THE INPUT SHOULD BE A DIGITAL
SIGNAL OF 12V AMPLITUDE.
& b THE CONTROL INPUTS ARE NOT
§ 10 \s TERMINATED ON THE PC BOARD
INPUT O Y ic2n 1c2/2 Ic1/2 AND SHOULD BE CONNECTED TO
4518 4518 4518 EITHER +12V OF 0V DEPENDING
ON RANGE REQUIRED,

Fig. 1. The circuit diagram of the frequency meter section.

function of normal operation and the display

This section works by generating a voltage
proportional to the period of one cycle and
using this as the reference voltage for the
Intersil voltmeter IC with a fixed voltage on
the normai input. This gives the inverse

HOW IT WORKS

and IC5/2 will turn on. This discharges C3 to
zero volts. After a short delay to allow C3 to
discharge IC5/4 is turned on transferring
that voltage level onto C5. After a total of
two cycles the process recommences. The
voltage difference between the two capaci-
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R11
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discharged and for one cycle of the input
signal 1C5/1 turns on. As the IC7 provides a
stable voltage between pin 1 and pin 32 of
about 2.8V the output of IC6 will fall linearly
with time and as IC5/1 is on for exactly one
cycle the voltage change will be proportional
to that period.

After IC5/1 turns off the output of IC6 will
stay fixed. IC5/3 is then turned on and C4 will
change to that voltage. After half a cycle
IC5/3 will turn off leaving C4 al that voltage

—

T geierale Ihe Vefersin \|'|‘||'|H'r1 W e Pt o Icgaene vy thas climitnating any
e bteparton (HCG)Y which s contralled by olfset errors i 1CG. The pulses which control
1C5 Operation s as follows. Initially €3 s ICH are derived from [C1/1 and IC4.

A reference voltage less than half the input
voltage will result in the ICL7106 counting
past 2000 (over ranging). The two inputs
must also lie within the supply rails (less
1.5V). This limits the range of the instrument
from 5 Hz to 200 Hz. For the higher frequency
ranges, three decade drivers are provided and
the necessary output selected by IC3. The
correct decimal point is also selected by the
other half of this IC.

RESISTORS all VaW 5%
R1,6 10k

R2, 3,15 TMO
R4,5, 7,9 1k

R8 47k

R10, 13, 14 4M7
R11,12,16, 17 100k

POTENTIOMETER

= RV 1 1k ten turn trim
CAPACITORS
C1 330p ceramic
Cc2 56p ceramic
C3,8 100n polyester

PARTS LIST

C4, 5,10, 12 10n polyester

C6 470n polyester

Cc7 220n polyester
Cc9 1u0 35 V tantalum
C1 100p ceramic

SEMICONDUCTORS

IC1, 2 4518

IC3 4052

IC4 4001

IC5 1016

IC6 CA3130

IC7 ICL7106

Q1 BC549

D1-D5 1Ng14

D1 10 V 300mW Zener

Shown on this page
are the foil pattern,
overlay and photo-
graph of the
frequency meter sec-
tion.
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Fig. 2. The circuit diagram of the oscillator section.
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Oscillator Board CAPACITORS The oscillator is of the conventional Wein shift does. The result is a sine wave oscillator
RESISTORS all 2W 5% C1,5 220n polyester bridge type with a differential amplifier made with low distortion.
R1,2, 5 4k7 C2,6 22n polyester up by QI-Q5. Gain stabilization is provided For frequency variation a two gang poten-
R3,4,15,16 47k C3,7 2n 2 polyester by the thermistor TH1. This type of circuit tiometer is used to give a 20/1 continuous
R6 680R C4.8 220p ceramic hott oscillates at the frequency where the imped-  variation with switched capacitors giving
R7.12, 14 10k €9, 12,13, 14, 15 10u 25 Velectro yt'c, ance of the capacitors equals the resistors in four ranges each a decade apart.
R8 220R C10 470u 25 V electrolytic the Wein bridge arms. With this feedback The sine wave output is converted to
R9, 10 68R cn 10p ceramic . network the attenuation does not vary square wave by IC1 with the amplitude
R11 1k C15 1000u 16 V electrolytic greatly like that of a twin tee but the phase stabilized by D3-D6.

W0 Ry 100k c17 100u 25 V electrolytic
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ITHERMISTOR SWITCHE S
(NEN typa 63 GW I
SW2 SPDT
POTENTIOMETERS
"RV1 100k dual rotary MISCELLANEOUS
RV2 10k lin rotary PCB

'RV1 — the preferred curve giving best resolu-
tion is antilog. If reverse rotation is acceptable
log is as good. Otherwise use a linear curve.

Three pole four way rotary

~BUYLINES —

The components for
this project should
be readily available
from most suppliers
— the LCD display
and DVM chip being
stock items with
many firms by now.
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SPECIFICATION ————

Oscillator Section
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Ranges

Outputs available
Output level

Output impedance

Number of digits
Display

Reading rate
Resolution
Mode

General
Power consumption

§

Sine wave distortion
Square wave risetime
Frequency Meter Section

10.0—100.0 Hz

100—1 000 Hz
1.00—10.00 kHz
10.0—100.0 kHz

sine or square

1 V maximum
continuously variable plus
10 dB steps down to 1 mV
nominally 600 ohms
<0.1%

200ns

3

LCD

5 per second

0.1 Hz on lowest range
Period measurement
computed to read frequency

26 mA @ 12V DC

distortion when the supply voltage
dropped below 12 volts. This is due
to the non-linearity of the "‘on™
resistance when the input voltage
changes. We therefore reverted to
the good old mechanical switch!

Construction

Assemble the frequency counter
board first, following the overlay
provided. As this board is mounted
very close to the front panel (only the
height of the LCD) the capacitors
should have leads long enough to
allow them to be laid on their side on
top of the resistors, etc. Also the
CA3130 and the transistor will have
to be mounted close to the board.
While it is not essential that a socket
be used (we didn’t) for the LCD, one
is recommended. Be very careful
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with the display as it is glass and
therefore fairly fragile.

The oscillator board can now be
assembled following its overlay
diagram. The thermistor should be
tied down using a loop of tinned
copper wire and pins should be used
on all external wire terminating
points. Cut all leads short on the back
of the PCBs as the two are mounted
back-back with only 6 mm spacing.

We built the units into a large box
with all the components mounted on
the front panel. The PCBs are
secured by four 6BA c/s screws
through the aluminium but hidden by
the front panel. The frequency meter
board is spaced using 6BA nuts to
give just enough clearance for the
display and is held in place using 6.4
mm long tapped spacers. Check that
the spacers do not touch any track on

the PCB and if so add pieces of
insulation material under them.

The switches and potentiometers
can now be mounted on the front
panel and the:wiring from the
frequency counter board to the range
switch done. Add wires from the two
power connections and the input for
later connections to the oscillator
board.

The oscillator board can now be
mounted onto the back of the
frequency meter board ensuring that
no leads short between the two
boards. Also check that the spacers
do not touch any tracks on the
oscillator board. The wiring of the
front panel can now be completed.

Checking and Adjustment

Switch on the check that the
frequency meter and oscillator are

working. Monitor the output of the
oscillator with an accurate frequency
counter and adjust the oscillator to
the top end of one range. The
frequency meter can now be
calibrated by means of the 10 turn
potentiometer on that board.

Check that the display range
changes correctly and that the
decimal point also moves. Each
range while nominally having a
10-100 variation will be adjustable
from about 7 to 150. Check the !
attenuator has 10 dB between steps.
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= £151.00 versalile and .SMESCOSggI @ARROW HART
accurale. easy AKES MPONENTS BUYING EASY
HB SAE FDR DETA“.S assemble kil
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BUILD-IT-YOURSELF | e T 2 T
EST Gt O DISCO SYSTEM IS

Bt COMPLETE WITHOUT. ..

E I NST R UM E NTS W ITH HDPELIEHTS Ropelight kits now dvailabta trom

EASY STAG E B Y STAG E B UI L D l NG gﬁghﬂ_: .dS::.:anr;{!shl;r?"‘i“.f:e:'irlc-ng !I‘:”E:::?“rs'ul!::(I:_Il\:lli“:lﬂe Tube I
INSTR ucT IENS;I DEAL FOR THE AMATEUR Al Slonteicas
MULTI RANGE TEST METER

raglacemant — We will ',upa.l;h
kit Additional sets of 71 hulhe ¢

A general purpose meter covering all usual

ranges of A.C. and D.C. volts current and

Price when new £39 00 ol

OUR PRICE ONLY £16.20 =4
&P 100 gachi Plase note copelght

At are avadabie only by Mail Oroer

PIEZO HORNS
FANTASTIC SPECIAL OFFER i
I REATIERS OF

ELECTRONICS TODAY

BULGIN OCTAL PLUGS @
AND SOCKETS ;

There's always hundeads of Bl gin

st Tweaters for your disco, PA ELLJ}" Pl X :::n _l.[ 3
resistance measu rements system or Hi-Fi, Frequency range 5K-20K R Lhl ] ; okl
No X over required They can be used in your Sound 1o Light Systeny PRS2 SOCK

£0.65 irgp 35y F

1PLUs £1.84 jpar asp
Carriage on 10:ar more o {
h

minal €1 00 &lso avallable

any PA system up to 100W Why pay more?
OUR PRICE ONLY £4.99 each (P&P 36p each
B-way multicate o

PRUJECTORS L0858 per ety Pie

D) SQUIRE MULTIFECT 150 .
— Ihcluding rotator and etects < %}g 4

__ AUDIO SIGNAL GENERATOR

New d_esign_covering 10Hz to 10KHz !

and variable output. Distortion less than | ' = e o Bnd ety ¢

0.01%o0 Ideal for HIFI Testing. I Em;:r:‘s.n;ur;hmnemeli?tlw'
OSCILLOSCOPE

A basic 3" general purpose cathode ray

oscilloscope for simple testing and
servicing work. Sensitivity 0.3 volts/cm

= ~== SEND NOW FOR FREE DETAILS ==~

50
Urilising a 250w |
(uarrz-indina tuth |
giving brilliant

attachments simply slot in ready for use

A BARGAIN AT £40.50 p&p ¢1 00
PLUS MANY n[scu ACEESSORIES Ritaters are extra Huge choice of special

o~ Al Roger Squire’s shogs have o effects and attachments!” O W ONLY

service departmant which tares farge £70.20

stocks of DISCE SPARES & ACCESSORIES (P&P £2 001
For example Faneand B H Disco Speakers
12" and 15" BSK-and Garrard decks

cooled and can be used
free standing or cerling mounted
Duat effect system for stunning versatility

Plus sockets, Fuses,
Plugs, etc efc

-
: To LERNAKITS, P.O. Box 156, Jersey. :
I Name - |
' Send Mail Orders to Reger Squire s Mail Orders, Baraet Trading Estate, Park Road, Barnet Herts EN5 554
Address ___ 01-441 3527 tHotline) 01-441 19189 |Switchboard)  Open Man-Fri, 8.5 30
!
l I Personal callers ROGER SQUIRE'S DISCO CENTRES
| —_— I LONDON 176 Junction Road. Tufnell Park, N19 500 01-272 7474 Open from 10-5 Tues-Sat
BRISTOL 125 Church Road, Redfield. Bristol BS5 9JR 0272 550550  10-8 Weds
' | MANCHESTER 251 Deansgate, Manchester M3 4EN 061-831 7676 Closed Mondays
—————-————————-————————-—-- = = — —
THIS MONTH'S SPECIAL OFFER
MAINS ’ “Motorola Audio Amplifier 1watt I.C."
1 watt plus intc 8-16 Q. 9-16V, 10-400 Mv sensitivity. Short circuit proof. no heatsink
OPERATED required Only 90p with Data and circuits. )
Sy nal Smoko and Gas D . This  Don’t let your environment dehydrate
beautitully made unit uses quality com you,, BUY OUR ‘“‘HONEYWELL
ponents on fibreglass board, sncased in ‘HUMIDITY CONTROLLER’'. Membrane
heavy duty, domed diecast bax, 3 diam. actuated, adjustable by Y shaft |deat for
* 1% high. LED, indicatar TGS106 plug  greenhouses. offices, cantrally heated
|MMED|ATE 'nsansor, 24y, or 12y by altering 3 resistors,  homes, ete 3,754 contacts at 250V, Build
£8 95 Yl drive relay of lamp. [deal for caravans,  Humidifiers or dehydration alarms with this
_DELIVERY " baats, kitchens, etc.. etc. £6.45 with circuit noyel gadget at a fraction of erigingl cast. €1
; INCL VAT and data = each, 3 for £2 50
POST F‘MD‘ Miniature Vernitron® FM4 10.7MHz cer- ek = p—
| Hanimex HC-1100 5 amic filters .. ..., . 50p each, 3 for £1 Semiconductor Bargaina
‘—‘ Large Bright LED displa THREE FOR £26.00 Crystal earpieces with lead New Super Bargain Diods Pack. Includes
L arg g p. Y FREE 40p each, 3 for £1 zener, power, bridge. varicap, silicon, ger-
— 2 X POST p 7 2] g
ETI L] White case with red display M with lead and plug anium, marked, Lnmarked, etc , etc. Excel-
on black background 25peach Sdor£1  lentvalue 300 for £2 95
RECOMMEND :I Adiustable dim'/bri ht control Ultrasonic transducers transmitter and  New Improved Tran.slslorvPack_l: 100
THIS :| S_IJ R F allgelectro i receiver. 14mm diam 40 kes. New and marked transistors including BC
ilent operation, n E4 25 parpair 148, BC 154, BF 274, BC 2121, BF 200
MODEL | Space age technology L.S.I circuitry 4 aluminium boxes 128 x 44 £ 38mm. ideal gr%lots of others, onlvb£4-95- oL
et L for sighal InjEctors. etc £1.00 transistors as above an including
|_| Alarm and 9 minute snooze repeater 100 miniature resd switches, ideal for 2N3055. AC128, BD131, BFY50, only
BARCLAY | PM. indicator Durglar alarme, modsl railways, etc £330 £9-95.
ACCESS Seconds Display 6.6-pole 12 volt reed relays on board 1T 25kV otv aht triplers for Decca '8
] Size 100mm x 130mm x 60mm hlgh F9 4R f-_gcll_ chassis brand new £2 80 5 for
= g0 quality computer la smotnared BD131 Itar €t
. ——l '.:u”y guaranteed E e L e i to;grade components Spb-ty sreain SNTB1156N (equivalent MC 1310
Sibs. €475 THA 1204
% 10lbs. L . £8.95 10 assorted convergence pots £10
New U.H.F. trensistor TV tuners. Hotary 12 Quil, low profile 14 min | ¢ sockets
type with slow mation drive. aeral socket : : £1.00
and leads 250  proapn 6—E1 BF274 1=
Alummiumw:oupllq_u crees10f0rEY poay 0—¢1 8O 148 12—5
. ) > BC 154 12—€1  Varicap diodes 20 for £
Miniature sdgewise panel mounting B&. types]
level maters 20010 F.S.D, . 90p !

300 mixed resistors % & % watt £1.50 Deluxa Fibre Glass Printed

PHONE (01}723 1008

300 maodern mixed caps most types £3 30

300 mixed printed circuit resistors £1,.00
100 high-wattage resistors. WAV, ste
£2.20
20assorted VDRs and thermistars  £1 20
25 ausui by prasets, skeleton. etc £1.20
25 assorted pots and pranais E1.50
470y F 25y radial, modarn type 10 for £1
150 mixed 1- and 2Z-watt resistors £1 50
100k varicap pots, can be banked side by

plate caps €120

100 mixed alectrolytics ., ... . E2 20 Includes 150sq. ins. copper clad 4
300 mixed printed circult components b, fernic chlonide, 1 dato stch
E1 50 abrasive cleaner 2 migl deill b

Circuit Etching Kits

and nstructions

150sq ins fibre glass baard
Dalo pen !

11k tertic chionde 1o nil
Slbs. ferric chlonds 1o mi
Instruction shest

30p P&P ON ALL ABOVE (T
CHEQUE DR POST OR

v HEN RY'S RADIO sidé. very compact 10 tor £1 OFDET i) SE\:TINE‘ST—. N~
Mains Neons, long leads 15 for £1 Egég?géﬁ%ﬂogsgdh ROSD
404 Edgware Rd. London w2 100 mixed modern miniature ceramic and Y R

Callers by appointment ondy
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INSIDE

- ULTRASONICS

Ultrasonic sound at very high frequencies is being used increasingly for medical
diagnosis. Dr P. N. T. Wells of Bristol General Hospital reports.

THE IMPORTANCE OF ultrasonic diagnostic methods
s in the fundamental differences between them and
other techniques such as radiology and radioisotope
scanning. The symptoms of some diseases, and of
natural conditions such as pregnancy, are best inves-
tgated by ultrasound. It maps out anatomical cross-
sections, measures the performance of the heart and the
“ow of blood, and identifies many kinds of abnormality,
ncluding several types of cancer, all without en-
=roaching into the body in any way.

Twenty-five years ago, doctors seeking to investigate
‘2 structures of the body had no alternative to X-rays
=nd this often involved injections of substances to give
Setter contrast to obtain information about soft tissues.
“owadays, ultrasonic methods have replaced radiology
“ helping to solve a number of clinical problems
=octors depend on ultrasonic diagnosis, and patients
=emand this kind of investigation. The procedures are
=pid and painless and nothing enters the body other
“han ultrasound waves. Unlike lonizing radiations,
- frasound at diagnostic exposure levels seems to be
“armless,

Basic Principles

Wost diagnostic applications of ultrasound depend on
== reflection of ultrasonic waves at surfaces between
=ssde structures which differ in their so-called charac-
stic impedance. The characteristic impedance of a
T3terial is equal to the product of its density and the
e=locity of ultrasound within it. The densities of soft
“ssues, about 10° kg m—3 (kilograms per cubic metre),
#=< the velocities of ultrasound within them, about
*300 m s—T (metres per second), are similar to those for
ster. When an ultrasonic wave strikes the boundary
==tween tissues that differ in characteristic impedance, a
=roportion of the energy in the wave is reflected in much
== same way that light is reflected when it meets a
ge in reflectivity at a surface.
ne characteristic impedances of soft tissues are
=~ iar, so the echoes from their boundaries are very
s=2ll. For example, only about 0.5 per cent of thep
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Fig. 1. Basic arrangement of the A-scope system, in use in this
instance to show the mid-line structures of the brain in their
relative position halfway between the sides of the skull, as
indicated by symmetry of the deflections of the cathode-ray tube
trace. Asymmetrical spacing of the deflections may mean that
disease has brought about a physical change such as a tumour on
one side of the brain. The swept-gain generator gradually
increases the receiver amplification over each sweep of the time
base to compensate for the attentuation of the deeper echoes by
intervening tissues.
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energy striking the boundary between kidney and fat is
reflected. However, such echoes are large enough to be
detected by a sensitive receiver, but almost all the
energy crosses the boundary and is available for reflec-
tion by deeper structures.

Much larger reflections occur at boundaries between
soft tissues and either bone or gas, because of large
differences in characteristic impedance. These large
reflections restrict the use of ultrasound in medical
diagnosis. Moreover, it is necessary to exclude air from
between the probe and the patient. This may be done
either by examining through a water bath or through a
film of oil smeared on the patient’s skin.

Resolution

Ultrasonic echo-ranging techniques depend on the
measurement of the time interval between the trans-
mission of a brief pulse of energy and the reception of its
echo, just as in radar. In any imaging system, whether
using light, ultrasound or any other kind of radiation, the
resolution is limited by the wavelength of the radiation.
Itis for this reason that ultrasound, as opposed to sound,
is used in medical diagnosis. We need to visualise
structures of only a few millimetres in size, so that
wavelength has to be around a millimetre or less. In soft
tissues, it is about 1.5 mm at a frequency of 1 MHz and
proportionately less at higher frequencies. The highest
audible frequency, about 20 kHz, has a wavelength of
75 mm. In principle, the performance might appear
likely to improve as the frequency is increased, but
ultrasound is attenuated as it travels through tissues and-
the rate of attenuation also increases with the frequency,

so we have to compromise between better resolution’

and reduced penetration.

Puise-Echo Techniques

In an ultrasonic instrument for diagnosis, a probe
containing a piezoelectric transducer converts electrical
signal into ultrasound waves for transmission into the
patient. It does the opposite for the echoes.

The simplest type of ultrasonic pulse-echo diagnostic
system is called the A-scope. (See Fig. 1). The clock
triggers the transmitter, which feeds a brief pulse with a
large amplitude to the transducer. Echoes return to the
probe from those reflecting surfaces inside the patient
that lie along the ultrasonic beam. Electrical signals from
the echoes are amplified by the receiver and applied to
the vertical deflection plates of the cathode-ray tube; the
time-base generator, which is triggered into operation by
the clock at the instant the ultrasonic pulse is transmitted
by the probe, is connected to the horizontal deflection
plates to drive the spot on the display at a constant speed
from left to right. In this way the beam sweeping across
the display is deflected vertically at intervals along the
horizontal axis, corresponding in distance from the start
of the sweep, to echo-producing surfaces at various
distances along the ultrasonic beam. A special circuit in
the receiver increases the amplification of the deeper
echoes to compensate for theit attentuation by inter-
vening tissues. The clock operates at a repetitin rate fast
enough to give a flicker-free trace on the display.

The A-scope has clinical applications in neurology,
ophthalmology and internal medicine. It allows the
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Fig. 2. Time-position recording system based on the B-scope
display, shown in use for echocardiography. The fibre-optic face
plate of the cathode-ray tube collects enough light to produce a
self-developing trace on ultra-violet recording paper.

Fig. 3. Two-dimensional scanner and B-scope display system
studying a foetus. The time-base generators are driven by
electrical outputs from a series of resolvers that measure the
position of the ultrasonic beam as it moves across the patient.
Horizontal and vertical time-bases combine to deflect the spotin
such a way that its movement across the display corresponds to
the movement of the beam. Echoes received as the probe moves
over the patient produce a cross-sectional image in a plane
corresponding to that of the scan. In this example, the image is
built-up on the screen of an electronic storage tube for direct
viewing.

depths of echo-producing surfaces to be measured, and
the characteristics of echoes from within structures to be
studied.

Echoes from moving structures, such as the valves of
the heart, oscillate in position along the horizontal axis.
or time base, of the display. In cardiology particularly
patterns of movement can give diagnostic information
They can be studied by making recordings with the aid
of a B-scope display (see Fig. 2).

In the B-scope, the time-base sweep is normally
visible, but it is brightened by returning echoes to
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Head of
twin 1

- Placerita

Abdomean—
of twin 2

Algdomen
al twin

Fig. 4. A two-dimensional scan reveals twins at about 25 weeks
of pregnancy. The placenta on the anterior wall of the uterus is
clearly defined while the abdomens of the twins, identified in
the explanatory diagram, appear in section.

produce spots of light on the display in places where, on
an A-scope, there would be deflections of the beam. The
positions of the spots of light correspond to echo-
producing structures in the patient, and the pattern of
their movement can be permanently recorded

Cross-Sectional Images

The B-scope forms the basis of another display method,
:he two-dimensional ultrasonic scanner (see Fig. 3). The
ultrasonic probe, instead of being held in the hand, is
~ounted on a scanner. It can be moved to any position
n a two-dimensional plane. In this way it is possible to
arrange for the beam to pass through structures lying in
= chosen plane within the patient, while the position of

Wave from

S:auionary reflector
- transmitter

Reflected wave,
equal in frequency
to transmitted wave

==flector moving
->cards source . Wave from

transmitter

Transmitting
Reflected wave,

higher in frequency
than transmitted
wave

transducer

Wave from
transmitter

Reflected wave,
lower in frequency
than transmitted
wave

Ultrasanic
beams

Fay 5. The Doppler effect occurs when a wave is reflected from
a moving surface, giving an upward or downward ‘shift’ in

Saquency as in (b) and (c).
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= < transducer

the probe and the direction of the beam are measured
continuously by ‘resolvers” mounted in the scanner. The
electrical signals from the resolvers control two time-
base generators, driving the vertical and horizontal
beam deflection plates of a cathode-ray tube. The
direction and position of the ultrasonic beam across the
patient controls the position of the cathode-ray beam
showing up on the display, related to the positions of the
echo-producing surface.

A cross-sectional image of the surfaces can be builtup
photographically by a camera with an open shutter that
records the bright spots on the display while the patient
is being scanned. The echo information can also be
stored electronically.

Two-dimensional scanners in which the probe is
moved in contact with the patient produce individual
images in scanning times of about 10 seconds, images
can be produced at a much faster rate by moving the
probe mechanically. Images in rapid succession allow
physiological movements to be studied; their main
importance is in cardiological diagnosis. But although
these rapid mechanical scanners produce so-called
real-time images, they lack flexibility, This difficulty can
be overcome by using ultrasonic probes containing
many separate transducer elements, operated
separately or in groups, which can produce ultrasonic
scans made up of parallel lines or or lines arranged in a
fan shape, at frame rates of tens per second.

As well as making it possible to study rapidly moving
structures, real-time scanners can also be used to
explore large volumes of anatomy in a short time. A
doctor using one can examine a patient in about a
quarter of the time it takes with a ‘conventional’ two-
dimensional scanner

Doppler Effect
The frequency of an ultrasonic wave reflected from a

stationary structure is equal to that of the incident wave.
If the beam is reflected by a surface which is moving p

Receiver

Receiving Rate meter

Recorder

Record of
foatal heart
rate

r{—“’

Foetal heart

Fig. 6. One use of the Doppler ‘shift’ is to monitor the foetal
heart. The echoes usually fall in the range of audible frequencies.
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towards the ultrasonic source, the reflected wave is
compressed into a shorter space. This means that the
wavelength is reduced. It shows as an upward ‘shift’ in
its frequency. Reflection by a surface moving away from
the source gives a downward shift. This phenomenan,
the well-known Doppler effect, conveniently gives shift
frequencies that fall in the audible range when ultra-
sound is reflected by moving structures in the body such
as heart valves or flowing blood. A simple instrument
based on this makes it possible to detect the movement
of the foetal heart. Similar instruments to measure blood
flow allow peripheral arterial disease to be assessed.

Because Doppler shifted signals are received only
from structures that move, two-dimensional maps of
them can be built up by using a Doppler probe to scan
the patient. In this way the distribution vessels close to
the surface can be studied. Such information may
obviate the need for X-ray angiography, which is a
dangerous and expensive procedure.

It can also be combined with other information about
structure position obtained by the pulse-echo method,
making it possible to map out blood vessels within the
body and measure the rate of blood flow at the same
time.
~ Theclinical value of ultrasonic techniques has already
been proved, but their spread into general, everyday
service will depend on the development of instruments
that are simple to use. These, paradoxically, may be
more complicated than the ones we already have. It will
also mean training doctors and technicians to obtain and
interpret results. But it is clear that ultrasonic diagnosis
is, in many instances, the best and most economical way
of getting the information essential to proper care of the
patient.

Securicor delivery available
— Add £4.00,

SINCLAIR PRODUCTS"

Microvision TV E200. POM3S £27.25, mains
adapior £3.24, case £3.25, 30kv probs £18.95
DMZ35 £47.80, Rechargenble battery units E7.95
Adaptar {charger £3.70. Cass £8.50, Fky probe
£18.85. Cambridge prog cileulator E£13.18, prog
library £2.85, mainy sdeptor £3.20. Enterprise
orogrammabie talculator £20,95.

S-DECS AND T-DECS*

S-Dec £3.39, T-DeC £4.44, 4 -DeCA £4.52, 4 -DeCB
£6.73, 16 dil or 10TO5 adaplors with sockels
£2.14.

CONTINENTAL SPECIALITIES
PRODUCTS"

EXP300 £6.21. EXP350 £3.40. EXP60O £6.80.
EXP650 £3.89. EXP4B £2.48. PB6 £9.94. PB100
£12.74.LM1 £30.99. LP1 £33.48. LP2 £19.44,

TV GAMES

Send sas for free data. New rating car tv games
chip AY.3-BHE03 plus sconamy kit £20.60, Tank
battle chip AY-3-E710 piug acarnomy kit £13.95,
stunt mudor cycle chip AY-3-B760-1 plus economy
ki £12.80, 10 game paddie 2 chip AY-3-8600 pius
econormy kit £12.50, AY-3-B500 =hip plus economy
kit £8.98, modifind shoot kit £4.98, rifie kit £4.95,
colour generatar kit £7.50. Attraciivgly cased
assembled tv games Stunt cyche:£25,88, tank war
game £39.95, 4 gams models itennis, lootball
squash and pelota) biack znd whitz £11.85. Calour
£14.50.

MAINS TRANSFORMERS
6.0-8Y 100ma 70p, 1152 £2.38, 6.3V 115 £1.89,
9-0.9V 75ma 78p, 10 £1.89, 1) £2.80, 12-0-12V
50ms 78p, 100ma 80p, |a £2.88, 13V Y22 95p,
15015V 12:€2.79, 30-0.30V 1n €3.859.

JC12, JC20 AND
AMPLIFIERS

Arange of integrated circuit sudio sm phiiers supplied
with free daia and printed circuits. JC12 6 watts
£1.60. JEZ0 10 wants £2.85. JC40 20 watts
£3.95. Send sae for frae data on our range of
matching powir and preamp kits

FERRANTI ZN414
IC radio chip €1.08. Extra parts and peb tor radio
£3.85, case £1. Send s a.e. for Iree data

PRINTED CIRCUIT
MATERIALS

PL etching kits economy £1.70, standard £3.82,
505y ns pob d0p, 1 16 Fell £1.05, etch resist pens
ecoramy 88p, daio 73p, small dril bits 1/32 ins or
lmm 20p sach elehing dish 8Bp, laminate cutter
T5p.

JCao

BATTERY ELIMINATORS

F-way models with switched output and 4.way
mulli-jack 3/4% /6% 100ma £2.61, 6774/ av
300ma E2.75, 100ma radio modals sama WiIe 83 B
PPY batiery with pross stud connectors, 9y E2.85,
GV £2,85, 4%y £2.85, 9V + 0V E4.50, BV+EBY
E4.50, 41V+ 414\ £4.50, cansette racorder
mains enit 7%V 100ma with & pin din plug E2.85,
car convertars 12V dc input, cutput 9V 300ma
E1.50, output 7%V 300ma £1.50, output 37 4% /)
647 /912y 800ma €2.50.

BATTERY ELIMINATOR KITS

Sand sae for free leafler on rangs. 100ms radio
typas with press stud connectors. 4% £1.80, 6V
E1.80, 6V £1.80, 4% + 475V £2.80, 6+ 6V E2 50,
9+58Y £2 50, cassatis type 7Y 100ma with din
plug £1.80, heavy-duty 13 way types 2% /6,1,
BY /1013 T8N T2 (25120034 42V 1 Amp
E4.85, 2 Amp £7.35, transistor stabilized B-way
types for low hum 3/4% /B/ 7% 97 12 165718y
100ma £3.20, 1 Amp £6.40, Variabia voltage
stabilized modals. 2-18Y 100ms £3.60, 2-30V 14
£8.95. 2 30V 2A £10.95. Car converiers | 2V dc
INpUL outpur 87 TV BV 1A stabilized €1.885,

BI-PAK AUDIO MODULES

Sand sav for dats S450 1uper £23.51, ALGD
£4.86. PAIO0 €16.71. SPMBD £4.47. BMTED
£5.85 MKG0D £38.74. Sterea 30 £20.12.

BULK BUY OFFERS

Mitimum purchase £3 any mix fram, this section
IN4148 1.3p. TNAOO2 3.6p. BC212 Bp, 741 Bdil
15p. NESSE 8dil 28p, 723 14dif #3p. ACTE023N
exact equiv.of SNTE02IN with improved hest sink
T8p. Plastic equivs of popular transistors BCTOS
4.4p. BCYT1 4.7p, BCY /2 4.4p. Fuses 20mm x
Smm cartndge 25. B 1, 2, 3. BAmp quickblow
Twpe 0. 7p. sntisurge type 3.4p, Resistors 5% E12
10 ahr fo 10M, SW 0.9p, 1W 1.9p. Polysstar
capacitors J50V 01 022 033 047ml 2.7p,
035mi 1.1p, O88mi 1.8p, 0 1mi 1.6p. 0 22m|
3p, 0.33m! 2.8p, 0.47m! 4 Bp. Palyatyrane
capscitors £12 63V 15 |0 8200p1 2 Vap, Ceramic
capacitors 50V E12 22pi 1o 1000p1 1.7p. E6
1500pf 10 33000pf 1.7p, 47000p! 2p. Elec-
trolytics 50V, 47 1 2mi Sp. 25V Smi Bp, 1 0mi
dp. 16V 22m{ 8p, 33, 47 100m| Bp. 220. 330mf
9p. 470mf 11p. 1000m1 12p, Zeners 4D0mW E24
2VT o 33V 8.1p, Preset pota subminiature 0, TW
hariz of vort 10015 4M7 6.8p. Potentiomaters Y\
AR7 to 2MZ log or lin. singie 28p, dusl 78p.

SWANLEY

EPT. ETI, 32 Goldeel

ELECTRONICS

Rosd, Swaniey, Kent BR8 8EZ
Mail ocder only Plesan add 300 10 the 1atal cost of nrdar for postage. Prices include VAT Overseas cuslomers
deduct 7% on rwms marked® and 11% on others. Official credit orders welcome.

THE WORLD'S MOST ADVANCED
MICROPROCESSOR VIDEO GAME
DIRECT FROM THE USA

THE ‘ATARI’ VIDEO
COMPUTER SYSTEM

— READY BUILT CARTRIDGE SYSTEM
EX-STOCK
Just look at a few of the numerous games

available to you in multi-colour (on colour
TV's) with realistic sound effects.

This Video Computer System (based on Signetics 2550) is
available complete with the 27 game Combat Cartridge,
multi-function joysticks, mains adaptor and aerial switching

unit, Fully guaranteed for
12 months.

£169:95 £149.00
(inc. VAT)

At present there are 9 cartridges available — a total of 192

games — plus many more on the way.

Price per cartridge)

Full colour brochure available on reques!

| Please make cheques and postal orders payable to

DISCOUNT COMPUTING, or phone your order

f1495 £13.95
’ (inc. VAT)

———
CLAYC

[ ,
BAR ARD
quoting BARCLAY CARD or ACCESS number \_&;J

14 STATION ROAD - NEW BARNET - HERTS. TEL: 01-441 2922/01-449 6596

CLOSE TO NEW BARNET BR STATION — MOORGATE LINE

OPEN — 10a.m. to 7 p.m. — Monday to Saturday

82

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1978




Y

EASY BUILD SPEAKER DIY KITS ’
Specially designed by RT-VC for cost-

conscious hi-fi enthusiasts, these kits

incorporale two teak-simulate enclosures

two EMI13” x 8“ (approx.) woofers, two

tweeters and a pair of matching crossovers

Supplied complete with an easy to-follow
28!10 circuit diagram, and crossover components Aunln MﬂnuLEs I“
STEREQ PAIR 'mput 15 watts rms, 30 watts peak, each umit
+ p&p {550 Cabinetsize 20" x 117 x 83" {approx.)
SPEAKERS AVAILABLE WITHOUT CABINETS BARGAIN PAcKs
It's the units which we supply with the enclosures illusirated
Size 13" x 8" (approg ) wooler (EMI} 23" app t‘l 700 per

tweeter, and matching crossover COMPonents  srerea pair GURRENT GATAI.GGUE
'Power handhing 15 watts rms, 30 watls peak. + p & p £3 40 =

e

PRICE £ 1
BUILTAND READY TO PLAY AT OVER

SPEAKERS Two models - Duo [Ib, teak veneer, 12 watts >
rms, 24 watts peak. 184" x 134" x 74" (approa }

Duo HI, 20 wnlums 40 watts peak, 277 x 13° x Hllﬁlpol PER PACK @

& PERPAIR g Per P
'.;o W £17 apeeso uolt €52 N f SEEuunpﬂlcEs :

1 PACK 1.2 x LP1173 10w. RMS output power audio

amp modules, + 1 LP1182/2 Stereo pre amp for
ceramic and auxiliary input

Nus. e £4.95

L WITH SPEAKERS
NOT TO SCALE

EASY TO BUILD

) s
s Recommended set of
PACK 2 2 xLP1173 10w RMS output power audio ACCESSUHIES rotary stereo cuf\tt?m?s
= amp modules + 1 LP1184/2 Stereo pre amp for Suitable power supply partsincluding comprising BASS, TREBLE,
2 . : . magnetic, ceramic and auxiliary inputs mains transformer, rectifier, smoothing VOLUME and BALANCE
4 3 and output capacitors
RECORD torthe 0-1-Y man who fequires @ stero unit at a budget price ?]EE E‘?l[[):[E] £7 45 P £1.00p+p £1 _95 p+p 50p 95p
PLAYER comprising Taedy sssembled staren amp. module Garrard [ ]
KT auto/manual deck with cusng device, pra-cul and finished
cabinet work Output & warts per channal, £1 9 95 PACK 3. 1xLP1178/2FMTuning head with AMgang, 1xLP1165/1
phones sockat and racord  replay socket s . AM/FM IF module, 2 x LP1173/10w RMS output power audio | 2 s ™M N
J ) inchuding 2 SPHERICAL HIFI sprakers pag £4.0 amp modules + 1 LP1182/2 Stereo pre amp far ceramic T e 1n
and auxiliary input
Pa
s i QUR PRICE whet 1o B gy doant ¢
AM/FM STEREO TUNER AMPLIFIER CHASSIS COMPLETE p+p £1.00 0 ans EREES Mu i

7 we
Ready built Designed in asiim lorm lor compact. modern installation ! mtl:\;:\ [;el:udr-r 1o matth
Rotary Controls Vol On/0If. Bass. Treble Balance ¥ 4 3t il
Push Buntons for Gram, Tape VHF MW LW and 5 bution rolary TRADE ENQ_UIRIES INV'TED Liste
selection switch
Power Supply Selenum Bridge—35V DC from 210 250V AC 50Hz
npul
Aeriol Femie 8" = %" bullt nio chassis for LW and MW plus llying
lead lor FM aenat
Power Quiput 5 watls per channel Sine at 2% THD into 15 Ohm
7 watts speech and music
Tape Sansitivity Playback 400mV/30K OHM for maz outpul Record
200mV/ 50K outpul avaiable trom 25KHz {150mV/100K) deviation W TR s et
™ | Fragu R (Audi 7 KHzwithin £ 1d

signal Fraquency Range (Audio) 50Hz to | 7 KHz within + 1dB 20 x 20 WATT STEREO AMPLIFIER

50 WATT MONO
DISCO AMP
= = = £29.95
& ~ P&P f250
£10 0106008 N e
50 watts rms. 100 watts peak owtput. Big features include two disc
inputs, both for ceramic cartridges, tape inpul and microphone input

Rsdio FM sensilivity for 3dB below hmiting better than 10 oY A Jdo 3 b AU Gl c

Aﬂ:snsmw::r:rl ;vtll ;Eug/N M\EIJD;VF:fIITA‘\lI;‘I&e:re a{W a'lnmv/:llg"e Viscount IV unit in teak-finished cabinet Silver fascia £29.90 | Level mixing controls fitted with integral push-pull switches. independent

Suze approx length 167 x height 2% x depth 4% with aluminium ratary controls and pushbuttons, red p&p £250 g’;éc‘ﬂdl g;‘}';;"{:"’; a"d5"0'asm volum.e. 4Goodmans Type 8P 8"
P&P 250 f‘ 9 95 mains indicator and slereo jack socket_Function i e above 50 watt amp plus 4 Goodmans lype

switch for mic. magnetic and crystal pick-ups, (ape, tuner, and auxiliary sheakeisphackaveinucEl SN IRAIIORAE,

—— === Rear panel lealures two mains oullets DIN speaker and input sockets, 70 & 100 WATT
VAI.UE FOR PERSONAL SHOPPERS ';Il')'ls gj;ewzllql;i[:dv;illtslé:skﬁ]+40wans peak yuuu DISCO AM o
169 16 VOLT MAINS TRANSF Y I X Jlie 3pprox

DAMERZ . fz 50 For the experienced constructor complete in every detail fza UD 14- = 4" = 103
BSR Record auto deck on plinth with Similar lacilities as Viscount IV amplifier 60+60 peak p&p £2.50 Brushed alumimum -
stwea cartidge readly wired. £11.95 | . speciaL 0FFER: PACKAGE PRICE WITH 30130 KIT lasera androtary controfs.

D 5 tunction men's digital watch £5.95 Mk Il version operates into 4 ta 15 ohms speakers. Specially designed by Five verticalzhde cogtrols mastervolume,
saniess sieel finish RT VC lor the experienced constructar, complete in every detail Same tape level miclevel deck level PLUS INTER DECK FAUER
gimm:lmll!m'nhs digital watch £7 95 facilities as Viscount IV amplifier 60+60 peak, supplied with 2 GOOD- far perlect gradualed change trom record deck No 1 to

. , * MANS COMPACT 12" Bass woofers with cropped sides. 14,000 Gauss No 2. orvice versa Pre fade level control 70 watt 5
iL0 8 Function CHRONOGRAPH men’s digital £1 3 95 magnet. 30 watts rms handling + 3% approx (PFL) lets YOU hear next disc betore fading 140 wat peak
&3ich, stainless steel finish ) tweeters and crossovers. pap £400 £49.00 11 1n. VU meter monitars output level. p&pt4.00
225 Watt Powar Amp Module £13.95 NOW AVAILABLE fully built and tested Output £39.00 L 0uut 100 warts AMS 200 watis peak. 100watt £GE
Mains power supply far above unit £350 30+30 watts rms. 60+60 peak. pé&p £2 50 . .

LENTEK Monitor loudspeaker cabinet F

v approx. 43%” x 15%" x 154" £24.95 W apD-ON STEREO CASSETTE TAPE DECK KIT 7
730K Multiturn Varicap tuning pots, & for £1 00 Designed for the experienced 0.1 Y. man. This
WBUSIC CENTRE CABINET with hinged smoke kit comprises of a tape transport mechanism.

BOS 95 TYPE Belt drive chassis turntable

less cartridge. £255p & p f24.95

BSR MP60 TYPE Single play
record player less cartridge. f‘ 595

acvhe tag, linished 1n nalural leak veneers, ready built and tested record/replay ) £255p&p
w20 30%” x 14%” x 7%" approx £5 95 electronics with twin V U meters and CARTRIDGES t_n suit above £4 95
MLLARD Built power supply level control for mating with mechanism Tenorel magnetic sierea iy
WECCA OC 1000 Sterso Cassetie P C B £1 50 Specifications: Sensitivity - Mic BSR automatic record player deck. cuemn device £9 95
=mmgieiz with swilch cscillator coils and 085mV o 20K OHMS: Din 40mV and stereo ceramic head. 255p &p

woe-heads fZ 95 « 400K OHMS - Output - 300mV RMS per channel « 1KHz GARRARD DECK CC10A. Record :hanger with cue and stereo
WECCA 20w Stereo speaker kot comprising from 2K OHMS source . Cross Talk - -30db: Tape Counter - ceramec cartridge. Size 12" x 8% approx. [2.00 p & p£7 95
ElEm apeccsa A unils +2 34T agprox £20.00 3 Digit- Resettable - Frequency Response - 40Hz ~8KHz = 6db PERSONAL SHOPPERS

WOEDMASTER Super Scors TV Game Deck Motor - 8 Volt DC with electronic speed regulatidns canraro 8658 Deck £28.95 caraARD sp25 MV Deck
il RST0l Mains operation f‘ 4 95 Key Functions - Record. Rewind, 1 g 3558 Deck £24 95 with Shure fZG 95
WOEG MASTER Door Tunes £l 2 95 Fast Forward. Play, Stop & Eject. p&pf250 GARRARD b head. .

I @ftwrent \rtles) Opt. extras: Mains transformer 10 suite £2.50 + El p&p.

W sxssetie (ape racorder £13 95 q

 PORTABLE DISCO CONSOLE

1| Here's tha big-value portable disco cansole
from RT-VC! it features a pair.ol BSR MP 60
typa aulo-return, single piay prolessional

T TaPE TRANSPORT Mechanism—a seection «fs 95 T v Urderdbly gw‘\jng
dolsiom . credil car

% ’ £10 95 number ONLY
BGITAL CLOCK RADIO Mains operated .

STEREQ RADIO/CASSEVTE RECORDER, MW, LW, SW and 323 EDGWARE ROAD. LONDON W2

Fwwea VHF 6 watts output Battery mains operation.  £76 00 21E HIGH STREET, AGTON W3 6NG sories record decks Plus all the controls and faatures

PRNTABLE RADIO/CASSETTE RECOROER, AM/FM with cll.n:t. ALL PRICES INCLUDE VAT AT 12':% you nead to give {abulous disco performances,

) K d Al items subject to availability. Price correct jpAncLECARD] buili-in Simple connects into your sxsting slive ar
SR APW. SW. VHF mains/battery operation £41.95 at 1.10.78 and subiect to change without notice, 'SR A Pream sxwna i vapreso £64.00

Pumsmai Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Half day Thursday. ACTON: Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK
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B.BAMBER ELECTRONICS ::,:2 o= o

" PLEASE ADD VAT AS SHOWN
DEPT. ETI, 5 STATION ROAD, LITTLEPORT, CAMBS. CB6 10E POST PAID (UK ONLY), SAE WITH ENQUIRIES
Tel. ELY (0353) 860185 (Tues. to Sat.) CALLERS WELCOME BY APPOINTMENT ONLY

ALL BELOW — ADD 8% VAT ALL BELOW —ADD 8% VAT ~ ALL BELOW — ADD 8% VAT ALL BELOW —ADD 8% VAT

IC TEST CLIPS, clip over IC while still soldered (o pcb  MIXED COMPONENT PACKS. Containing resmtors. RED LEDSs (Min 1ype) 5 for 70p DUAL TO18 HEATSINKS 1 X % X % with
arin soeket, Gold-plated pins, (deal for experimenters or capagitors tohes, pots. eto All new, and hundreds  VIDICON SCAN COILS (Transislor type, but no data) ] P

Service @ngineers. 28 pin DIL £1.75, 40 pin DIL £2 00 of itemn ) per pack. whi chif gt cormplere with vidicon base G0 each Brand new DTHROUGH INSULATORS. soldarin
Or save by buying ane of sach for £3.50 = = ——— AEI CS10B/R MICHOWAVE DIODES, up to X-Band. e/ ayerall dia Brvion. ook ot approx. 50 for 50p
MAINS TRANSFORMERS, TYPE 157300 D40V AMP pCH '-:‘i‘:*a’:‘“l:'""“a}_“? M0 BT ek noise figure 8508 a1 8 375GR: B0F sach LARGE GLASS BFAD FEEDTHROUGH INSULATORS,
input. 15V st 300mA cutple. £1 50 sach = <y ks #baye but Bmo dia. pack of approx. 50 for T0p

2, < o 235 rat nisin rompl ith > :
MAINS TRANSFORMERS, TYPE 45/100, 240 HeRtABRI K. Bantnlte suiih DIE-CAST BOXES RELAYS| PLB mounting type. singla pote changs:

s, 2 for 60

, i s < SIZE approx A 5
220, 110.20: 0V input 45V a1 100mA output. £1 50 RGER CONVERTER PCB. (Low power 43 423 «19 T ip 555 fiie £125 Sun Sopesch ;
gath i ! AU X T high T2VDE 48 223 12 (121 1804 30 £1.75 10 7MHz SSB XTALFILTERS {2 4kHz Bandwidth) Low
SLOW-MOTION MOTORS, 120V 50Hz 1RPM Size sutpyt. through pot on pch, for 48 138 x1 (191 n 86 s o5iam €210 '™MP type. Carnnr and unwinted sidshand rejection
approx 2 dia, 1% deep, with % spindie, 60p each, rging Nicads atc (ideal for charging portable 4 B x38 x2 (121x88x §1rr|mi £2.45 min ~:Odﬂ_|r;e:u=ll?l 6983¢ _& 10 ?-OHZ;E xla:s for
or 2for £1 00 - E,:Yrgrnl.eE 1|u;_.—n mobile supply| ;-.,ml.l nahEds .";._. 68 x48 x2 (171x121251mmj £3.10 I;I\-U. HU.:--F. FLIED) Size approa. 27 X X
1%2V DC MOTORS (ldeal for model makers quie £81°53 or simitar tronsistor, which can be 48 438 x3 (121x95x 76mm) £3.50 A L N . 8
powerful), 50p each on the pib pins on bosrd fitledwitha 68 (48 x4 (171121 x 101mm) £a.q7 SOW :;‘FHS_FLIU‘E:__SF (Icglwe la?g}o;vu]e!l’. ZBN;I/AHI;(STH
SUB-MINIATURE ROTARY SWITCHES, 4 x 5.way  S141-type heatsink (nat aupphnd]. £2 00 soch B6 x58 x2 (222x146x51mm) £4.25 . qu R veRSLBHOR. oI 1 "y
make cont Sueapprox % dia. 1 deep 3/16 "FHENEWEADBLE INTERNATIONAL CATALOGUE '06 *68 x2 (273x171x51mm) £5.30
spindis; 5 wagh IS AVAILABLE ON REQUEST - & Audio, - — s
gdo?‘f BSEE'H;\IIS Liyﬂhgﬁrnsl.l?';n:nnsew,ag[:%xsolz Ir-car, and test snuipmant eic S:&:ALUX Toolsfar Electronics enthubiast = SAEfar ALL BELOW — ADD 12 /2%
in. >
squars 8 tar 50 DECIMAL KEYBOARDS, pressura sensilive type p— VAT
* when pressed contacts go from O/ C 1o approx 25 4MHz %TAl PACKS (10 assorted kials botween AMHz IPTICAL SPEAKERS. 20 ohi
'Sw/l;'a ngfofg(;\nPRESSION ERANVIERS U ghms Switchez only, no encoders. Size approx. 3 x and BMHz), Our aslaction sty £1 O} pack C%svs;;'lgr’:lgd 51550%“:5 12%/1%\/“.‘ ahm,
. LI 3 with large squars touch plates 0.8 + Clear, A B, SOLDER SUCKERS (Plumger Tyne) VARICAP TUNERS Mullard type. ELC1043/05
LARGE ELECTROLYTIC IPACK?.hC(:]n!a:n e O Guai Wach ana spare. Few only, £2 00 while stockst  Staodard Model, £5 50 eolin o ‘
large electralytic capacitors, low and high voltage types. last. Skirted Madel. £6 00 =9 TOCHANGE RECORD PLAYER DECKS with cus f1
over 40 pisces. £3.00 per pack [+ 12%% VAT) ' Spare Nezzles. 650 each i S Aean e ST . 10, 12 resoris
— :FUANISJSTO?S & e 60 WE'I;ILIEH W".’HTJEI .T:"%WEH!GU temparature:cantrml Fitad with SC12M Starea Ceramic cantnidge and atyl,
3 T FY5 1 Trangistors. 03 saldenng itnn €15 el e, 1400 4 13 VAT
BROK (N STOCK S E 1 BOY 72 Tramsistors. 4 for 50p SPARE TIES lfor WPGODL Two pms.available, TYRE BT BEN0 & B VAT e enice
1 ity 85X 20 (VHF osc/mule), 3 for 50p ) Standaed, TYPE AA7 IWB0D) Finertip.  ap i le 300, with cue devies, 33-45-78 rpm for

07 {mintal ) 4 for 50p h
A NEW RANGE OF QUALITY BOXES O3 imetal cong 4 ot S0p CP2 emperature cantrolied soldaring ran

f"‘:s_“”x”“ ks PEC 1018 {plastic BC108), 5 for 50p and PLI20) powar unit replaces Waller TCP1) o 4 i VA
& iiemiaiirg Bomss with 14 BF 152 (UHF amp / mired). 3 for Si0p P3U £30.00. Spare ips LC7 fstandard], or K7 fliner 1y inE {INERRITY COILS Sesciat offer 10 for £4 00
ZNIBTUFey, 3 for B 50 mach TV SCAN COILS 8/W, 1010 110 dugree tubes, L1 00

7 0 12 r=tords Fitted with KS410 Stereg
iyl Brand new, £16.00 +

ig}g : 1x-'l:.l NPN SILICON, 4 for 50p des & fehes 2 ||r:|» makeand break {or can bo used Ty, Plugs (metal typel 4 for Bin
AR1A \ B PNP SILICON. 4 fer 50p i | pole changs-aver by laking the twh contre ping) 3-pin Din Plugs, 4 for 508
4815 TATC0 Ren o s 10 ler 355, 4-ne60p . ~ Din 3-pin Line sockets 15p sach
sl AISAGOV at 34, atud typs, 2 for £1.00 e - ik s R
AB17 P2955 Silican PP power ransistor, 80V 2t 154, 00 PLASTIC PROJECT BOXES. with scrows on figs (1n Dubilier Elactralytics, S0u 50V, 2oc 50p
AB2S 0P i ackitype. 2 tor 1 = y black ABS) with brass insars Dubilier Electralylies, 100s F 275V, 2 for 50p
GERMANIUM DIODES. appras 20 fof 300 Type NBD approx. 3 3le % 14 4850 ach L trohiees M Dic ke e
Vinyl Coated Instrumant Cases N4 148 (1 h"g“‘:"_j s 10 for " Type NBZappron 36 2 2% & 1% 58 TEC Eleciralytics, 10006 30V, 3for 60p
Blus Tops with Plain Lowsr Sections 2 Type NB3 approxdvs x3% X 1% 65p each Dubilier Eleclrolytics 5‘_0001‘ F 35V, 50p each o
Very smart finish VALVES Type N4 spprox 8Y% X 5% X 3% £ 50 Sl [?rl;‘b“EI:![ Ele?-.rulwmﬁa.a[;‘e{:;u Z_:gv hﬁor? aézze o
= : ; | ,
. 755 QQVO3/ 20 (ex equipment). £3 00 Slider Switches 7 pole make and braak (or can be used | Al ‘;“:“,f'ml‘wnn,:‘g i, E0pench.
) kA 1’35 QQV03/10(ex equipment) 75p or 2 for &1 20 a5, bole change-over by Inking the two centre ping).  1S/T7218 S approx 300 piecks Y4 1o 2 watt fypes
WB3  8x5x2 . £1.80 BBHS (ex. equipmeni], 2 for 50p < te Sl miked vihues. our selection, ©1 00 aach [

All the above valves are untested. except for heaters 0OS [ RELAY COILS {1k ohm coll) to fil

g'gg and no guarantee of percentage of emission is given T it sinplied). 2 for 50p
22 G e HF CHOKES wound on %4 x 1 long farrites, 4 for

£285 MULLARD 85A2 85V STABILISER VALVES (brand A RANGE OF CAPACITORS AVAILABLE AT

Bl G HoD e a D s i oty ijFZEHOKES wound on 6-hole tubular ferrites. 5 for ' mARGAIN PRICES. SAE FOR LIST.
____i_.:_ - “__E
‘Buy direct from the importers LISTEN TO THE SECRET

)and get more scope for your money WORLD OF PLANTS

K RA MER & cnl As featured on orfzdn, Nationwide, Radio and Worldwide Press

*allfseepe forindeT £1100 FIRST TIME IN THE UK. IN KIT FORM, THE

(s rocommendsd by ET) REVOLUTIONARY CONCEPT OF A BIOLOGICAL

AMPLIFIER AND SOUND SYNTHESISER IN ONE
UNIT, THE AMAZING

Bio Activity
Translator

* Experience the unique musical form
of plants

* Hear the beautiful patterns of sound
— created by their natural response

* Compare house plants reactions to
people — with the distinct tunes of
those outside

* Easy to operate, internal speaker and
batteries

Eimac 4810
SPECIFICATIONS
ELECTRICAL DATA

VERTICAL AXIS (Y). Deflection Sensitity — 100m V/division. Bandwidth (betwesn ]
AMHz Input Atenyator — (calibrated) — 8 mep0.1,0.2,05, 1, 2. 5, 10, 20 50 amplified and filtered, a VCO, VCA and
1 Mag /40 ptin shunt, Input Voltkge — Max — BOOV P.p th i 1 ir r
HORIZONTAL AXIS (X Deflection Sanaitivity — 0-400mV/diision Bandwidih (batwess 3 4B paints — otner ingenious synthesiser ¢ il S
1Hz350KH: Gain Control — Contacibus: whiss time bases in EXT posion Input (mpedarce — 1 Meg programmed by the control voltage frpm the plant to produce tracking
ool Yolge Maaﬁ—EOOVIF;P S iei i . i sequences of notes. These follow in pitch, rhthym and volume the ever
i awnep Range (calibrated)] — 100msec s div 1o B osec diy steps. FINE Cone i .

si6ps — Inclides ime-bis calibraion pastar Blans oo changing signal from the plant.
TIGN, Satection — Intarmal, #x

The naturally generated bio electrical
potential acrass a plant leaf 1s picked up
by 2 sarbon foam electrodes When

n all rang

Synrhronisation Level —

The Kitincludes 6 1.C.'s, 2 transistors, all high quality components, tinned and

v i | ¥ 4 . .
POWER SUPPLY Input voltage — 115/220V AC = 10% a1 50/60Hz Power Dissipation — 18W | drilled fibreglass p c.b . loudspeaker and comprehensive assembly instruc-
SHYDATA ﬁ—“c“l”g‘raﬁcz'fel face, single beam. — Maximum high voltage — 1.5kV. — Fitted with 8x10 | tions. Also included is a free case, ready punched, with wooden end cheeks
PHYSICAL DATA Dimensions — 15cm (h) x 20 Scm {w) x 28cm (d) Weight — 4 3Kg {approx ) Stand — and stick-on silk-screened frant panel for a really professional finish. Runs on 2
2 position flat and inclined Case — Steel, epoxy enamelled Front Pangl Aluminium, enamelled epoxy ‘ 4Ve-volt batteries fnot suppiied),
printing . "
Cash with order Test leads avalasle £2 00 SPECIAL INTRODUCTORY OFFER INCLUDES FREE CASE

£99 (- 7521 A1 ana £2 08 carnge 7ot 1061 KiT £19.90 ASSEMBLED AND TESTED £27.50 Prics inciudes

Oscilloscope Offer, Krame & Co.9 . 1! ill Rosd P
London Nx‘ 1EJ' 2 7 & Co- 9 October Placs, Halders Hill Ros Allow 21 days for delivery. Sent chogue or postal erder to (Mail Order oniv)

Tel: 01-203 2473, Telex 888941. Atin Kramer K7 University, School Company and Government ‘ JEREMY LORD SVNTHESISEHS 'DEPT' ET'i
orrien sccepind by 1k and lelephone Callers by appainiment only . 7 LONDON STILE, LONDON, W .4
T e _
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NEWS

audiophile..........

A woeful tale of the pre-amp to make you red in the face this month. Crimsons CPR1
considered by Ron Harris who recovered enough to visit Sony’s launching of sixty

new models!

MEANWHILE back at the Crimson pre-amp, | shall begin
this month by finishing what | began last, and furnishing
details of the CPR1 module. To begin with, quoting
specs would be largely superfluous in this context, but as
| know there are some of you out there high on numbers,
try these for size:

SENSITIVITY: 3.4 mV RMS (1kHz) — mag
70 mV RMS 1kHz all others

tor770 mV RMS output

SIGNAL/NOISE: —70dB unweighted 10kHz bandwidth
mag

—86dB unweighted 10kHz bandwidth
others

CROSSTALK: —80dB 20 Hz-20 kHz
THD: .008% any level below clipping

There are pages of figures in the leaflets Crimson
ssue for free, so if you've at all interested get after one of
mose. The nice thing about these specs is their com-
zeteness — nothing hidden away here in shrouds of
=wiality. All the parameters are given as test results
_nder very precise conditions. | could find no reason to
=zgue with any of them and as |I'm usually mean and
=asty about such things Crimson should take that as
zraise indeed.

Building Up To It

Fzwer requirements are simply 15-0-15 at under
= Z0mA, and mine measured in the region of 40mA per
=-annel while in full flow. Crimson naturally produce a
=< U for this, and it is termed not unreasonably REG1.

Tne pre-amp arrives as an assembled PCB with set of’
Fcciication notes, and as such cannot be considered a kit
o any but the most stretched imagination. Not for the
meg nner this, as a fair bit of experience comes in most
Tendy — although the notes are very good (but poorly
mroduced) and if you're feeling brave by all means get
s1cx in — | shan't say ‘| told you" — not too loud
Ay

2fter a few minutes fussing around with pen and
@=c=r | decided to house pre-amp and PSU in separate
teess — with appropriate nod in direction of Meridian —
fer =ason of neatness and hum foiling. Let me say now
dnz: these circuits are good enough to merit such
HAT=NTON

s there are no tone controls, metalwork is simplified
7= glad to say, and for a basic system should be very
==, ndeed

= =_TRONICS TODAY INTERNATIONAL — NOVEMBER 1978

Crimson make out a very good case in their design notes
for doing things their way, but nonetheless there are a
few things | would like to disagree with.

Firstly they feed straight into the volume control with
auxiliary inputs via the selector switch. This presents the
equipment driving into the amp with a varying load, and
| would personally prefer to see a high impedence buffer
in there, with a lower sensitivity, than the 70 mV now
prevailing, and a higher input impedance. A small point
perhaps, but under music conditions a constant load is
to be preferred | feel.

Secondly the magnetic input is ‘fairly’ standard
although better than most. 1 would differ from Crimson
philosophy enough to prefer the idea of buffering the
cartridge input at a constant value, say 47k//200p with
unity gain in the first stage, picking up equalisation over
two further stages both run at lower gain than usual.
This configuration resuits in a cleaner sound with better
transient performance providing the capacitance of each
stage is carefully designed for

I'm offering up these ideas for perusal, not criticising
Crimson in particular, its just that the Crimson approach
encourages you to drag out your personal theories and
give ‘em a good airing. I'd be very interested to hear
from any of you out there with your ideas on how audio
design should be done — we’'ll print the best we get.

Back To Wires

Anyway to return to the point the CPR1 auditioned very
well indeed. Mind you our first sample gave me a hard
time for a while. It kept doing things it couldn’t do and
doing them when | least expected it. After a few bottles
of Vallium and several hair pulling sessions with Crimson
we discovered |'d been given a non-production board. A
quick GPO job and we’'re back in business. Sanity is
saved.

| still don't know what the odd sample was up to —
and don't intend to to find out any further that way lies
madness. | suspect Crimson save that board to
assassinate reviewers in the most fiendish way possible.
Who'd believe it was murder?

The production model has never given the slightest
problem and has behaved impeccably throughout. |
compliment Crimson on the attentive way they panicked
along with me over the rogue PCB, several poor unsus-
pecting boards now on soak test because of my nervous
breakdown.

Inputting Pickups

To use this input, you add a passive network to the input
to optimise loading for the particular device in use.
Crimson themselves recommend adding several net-
works and switches to increase flexibility. | don’t
Switches at this signal level are a menace — if you don 't
believe me, see Stan Curtis’s article elsewhere in this

g8
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issue. Leave out the switches and hardware for your
choice of pickup — how often do you change anyway?

With the switches added a thickening of detail occurs,
and transients don’t transient nearly as well.

Other inputs are straightforward, although perhaps a
little low on input impedance. Noise and hum were
commendably low on all inputs, and the separate boxes
earn their worth on first power-up. The ten second
switch-on blank period to eliminate 'clunks’ is a great
idea, although on both my samples the delay was so
long | almost had time to go make a cup of tea before
power came through.

It can be most detrimental to confidence to be left
standing there, soldering iron still smoking, poised over
the completed unit hand on power switch counting off

seconds wondering why the b. . . .y hell it hasn’'t come
on yet. Smiles fade rapidly like that.
Listen In

On magnetic input the Crimson CPR1 produced a very
nice sound indeed, of very high quality with good detail
and fair extension into the bass registers. On a quick A-B
with a very highly priced integrated amp the CPR1
surprised me by showing itself clearly superior! OK
wiseguy — wheel out the heavies.

Now my personal idol amongst pre-amps is the
Lecson AC1 which | feel has never been approached for
quality of reproduction, at any price. As such it makes an
excellent reference against which to judge lesser
machines. However not everyone agrees, and a cham-
pion of the Naim offered up his favourite to give the
Crimson a run.

You can see from the opposition how seriously the
CPR1 managed to get itself taken. Against the Lecson it
was frankly outclassed. The AC1 had better depth, and
better bass control. Treble came out smoother from the
Lecson showing up the Crimson as slightly hard in this
register. Mind you the Lecson costs nearly ten times as
much and the Crimson gave a very good account of
itself. .

Comparing it with the Naim unit nearly iost me a
friend. | preferred the CPR1! There was not much in it
mind you, and Crimson can be justly proud to have
produced a home build design capable of this level of
performance.

grumbles

A few niggles. The balance control is very limited in
operation. More so than is even trendy, never mind
useful, and a little extra swing would do no harm. I'm not
at all happy about those auxiliary inputs really, but they
seemed to cause no problems so I'll shut up about them.

In order to obtain the level of performance the design
can offer very careful construction is required. All cables
screened. All as short as possible. Good soldering. Good
earthing. Isolated PSU and sound routing of cables
carrying HT — away from anywhere at signal level.
Leave the on-off switch on the PSU box so that mains
need not even enter the case.

Also the subjective quality, although of a very high
quality, is a little hard, and judged against the best
designs around slightly lacking in detail. Still none of this
detracts from the fact that here we have a DIY amplifier
that can compete with the very best commercial units,
and make mincemeat of many far higher priced designs.
Highly recommended.
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Outiook: Warm and Sony

Sony have gone berserk. Only gone and scrapped
practically their entire hi-fi range they have and launched
no less than 60 new models if you please. Its enough to
give leaflet collectors a heart attack. There is some very
clever gadgetry in amongst the flock, and scattered here
before you are some of the gems.

The TA-E88 looks very, very interesting indeed,
representing as it does the state-of-the-art for Japanese
pre-amp design. I'm at present still on my knees to Sony
(and my trousers are wearing out fast) to geta closer look
so hopefully more details on that one later (Please Mr
Sany? . .. Sir?).

The G1 and G7 speakers came as a surprise too,
they're better than any oriental offering previously to
assail my ear drums, and are capable of giving any
competitor a good run for its cones.

They have divided up the dealers too, creating a new
super-fi franchise. This basically means that only the
best dealers can sell the best of the range, although the
division looks to be a bit unsure in places. ET1

TR R e

And here we have the TC K8B the new £469 cassette
deck released as part of the super-fi Sony range. It
incorporates that magnificent LCD display (details on the
right) and on the short listen so far gave an excellent audio
account of itself.

Below: the G1 speakers. Very good indeed for the price
(circa £190 the pair) and deserving of none of the usual
anti-Japanese speaker bias. Give them a listen if you get
the chance.




NEWS:Audiophile
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LCD Peak Programme Meter

Polanzing
plate

Elacirodes
-

Polanzing plate

Glass
Ligued crystal

Above: the LCD level meter as used in the TCK8B in
close-up. This uses 64 segments to indicate signal level,
and has red settable stops to hold peak values. The colours
are nice too!

This is a nice touch. A portable Elcaset machine. Gives
really nice reproduction and is quite easy to cart around.
All the controls are mounted so as to be accessible when
in mid-carry. The format would seem to be ideal for this
usage. All the quality of a reel-to-reel and no fiddling about
while rapidly unspooling tape in a gale! Priced sensibly at
£459 and called the EL D8 for the wandering rich amongst
you.

Not that I’'m ob d with tte decks or anything,
but here's another one. The TC K6B this time. it's main
Httle gimmick is the MPU program selector. Thatlittle LED
display in the centre can be stepped to read the number of
the track you wish to hear. The machine will promptly go
and find it and play it for you. Again LCD level meters,
aithough not as good as the TC K8Bs obviously less
segments. Below: The incredible TAE8B. The unit has two
COMPLETELY separate channels inside its box. Select-
able phono load on one input, and one straight in for
people who don’t like switches in line (Like me) at this
low level. Moving coil pre-pre amp is standard of course.
Price £699 (What did you expect?)
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AS RECOMMENDED
BY ELECTRONICS TODAY
INTERNATIONAL JULY 1978

" Oscilloscope

ALTERNATIVE MODEL FROM STOCK

3" OSCILLOSCOPE | £99

otherwise specification as 4 model

Add VAT £7 92
£85 5 FROM STOCK Carriage £2 08
Add VAT £7. 34 SOLE UK Appointed

Carriage £1 50 IMPORTERS London Stockist

SPECIFICATIONS

ELECTRICAL DATA = 100m V/division
VERTICAL AXIS (Y) —DC — 5MHz

: 07 —9step 0.1,0.2,0.5, 1, 2, 5,
Deflection Sensitivity =—=F
Bandwidth (between 3 dB 10.20 50V /div
points) — 1 Meg/40 pf in shunt
Input Attenuator — (calib- —600VP.P
rated) — 0-400mV /division

1Hz-350KHz2
— Continuous, when time
base in EXT position

input impedance
Input Voitage — Max

HORIZOGNTAL AXIS (X) — 1 Meg
Deflection Sensitivity 600V P.P
Bandwidth (between 3dB

— 100msec/div to 14 sec/
div in 5 steps

— Variable between steps —
includes timebase calibration
position

— Internal — on all ranges

points)

Gain Control

Input Impedance

Input Voltage — Max
TIME BASE

Sweep Range (calibrated)

FINE Control — Internal, external

— Continues from positive to

Blanking ivi

SYNCHRONIZATION Inpt Voltage

Selecnon_ . —18W

's:snchmr;r;aa;:TYLevel ; 4in. — flat face, single

— 115/220V AC + 10% at S TS T

50/60Hz Yor 9 o=

Power Dissipation . . Ay
— Fitted with 8x10 division
blue filter graticule

CREDATA — 14cm (h) x 20.5e¢m (w) x

PHYSICAL DATA 28cm (d)

Dimensions — 4.3Kg (approx)

Weight — 2 position, flat and in-

Stand clined

Case — Steel, epoxy enamelled

Front Panel —  Alumini lled

epoxy printing ’

Alsc available from 248 Tottenham Court Road
London W1
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Greenbank Electronics
e ST Sl

These cul prices for Amateur Users and Expart. Nole: mdustrial users —
quantity prices available.
Mostly Motorola, RCA

4000 15p 40450 bl T Eip 4504 £2.65 M

‘VERDBOARD'
361 sleched, pledan soe bedl
=nnih's imsee lar pricay

SOLDERCON PINS
106/ 1060 S0p/L3.50

4001 17p  BO5) T2p 40108 E5.36 4516 £2.89 DIL SOCNETS
4002 t7p G052 T2p 40108 £1.02 4516 Eloe 818/Thpin  ¥0p/12p/)3p
4006  £1.05 4053 72p 401B]  £3.38 ABIT  £3.82 24/28/40 pin. 30p/40p 50p
4007 1op 4054 E1.1D 40182 £1.40 4518 £1.p2

4008 87p 4055  EL.28 40197 E1.40 4519 Sip TIMER ICs
4009 S0p 4056 E1.34 40|93  Ei.40 4520 £1.08 NE555/556 23p/48p
4010 S0p 4067 E25.70 q0i94  £r.18 4520 €188 -

4011 \8p 4058 £4.80 40247 £1.48 452  El.08 OP-AMPS
4012 18p 4050 ET.IS A168  cy.08 4524 [0 2t M)
4013 A2p DB  EIS.67 4161 p1.pe 4526 .08 EA 3308

4014 B6p 40BET €10.00 4162 £1.08 4507  f£).52 ME

4015 Bop 4051 L1.08 4183 grom 4528 99p

4016 45p :gg; :xg 4174 £1.08 4528 £1.14

4017 B9p (S 4175 88p 4530 85 a

4n1p Bap 4006 57p 4154 gi.08 453} €148 UL_;NLE?B?F'S'L o
4019 48p 067 E3.B0 M408  £6.59 4532  £1.27 OL-TO7E /7286

4020 agp 4068 220 4409  £6.89 4534 £5.13 DL T4TE/ 7506

4021 Sip AUED 20p 4410 €573 4536  £3.60 FND 580580

4022 REp 4070 23p 4417 08B 453TL £13.23 =
4023 20p 4071 21p 44121 E17.14 4533 £1.23 LIQUID CRYSTAL DISFLAY
1024 G&p ADTE 2Ip  W412FL EV2.82 4530 Slg 4 & 0I5 Digefn 48 pin DL
4025 19p 4073 21p 4416V E7.50 454) E1.14 £8.95
4026 £i.80 4073 23p  #A|5F NS 4543 £1.58 = -~

4027 45p 4076 BSp  4a)q E2.68 4540 £3,69 CLOCK CHIPS
4028 Blp 4077 239 44Tz EB.00 4552 E10.5% AT-G-12244 E2.60
4029 a9p 4078 21g 4437 TBA 4553  £3.87 Wi S0251 E5.50
4030 58p A40R1 209 4431 £11.32 4554 prope [l MeSUN62SKN £s50
4031 £2,05 :g:g 21p 4438 £7.99 4555 T8p ML |44 Lo} £11.58
4032 £1.00 Ta4p sag0l £1).58 455G 78

4033 £1.45 108§ 73p 0450 E2/67 4557 n_“’: SIX DECADE COUNTERS
4034 £1.9B 089 €150 445)  E2.67 smhd  g)og4 [ K5035/

4035 EL.1) 4093 B3p 4452 TBA 4558  £3.689 M 50398

4036 €245 4094 £1.80 MBOFR E6.54 5560 £y B4 :

4937 £1.00 4035 E1.O5  H480VP £4.82 g55) 65

4038 E1.08 4096 E1.05 4000 £1.75 4ghY  £5.3%

4038 £2,45 4807  £3.72 4500  £5.56 4566 ) .59

4040 £1.05 MDA E1.10 4500 17p 4560  £2.38

4041 B0p 4080  €1.45 4507 91p 4560  £2.57

4042 75p 40081 NS 4501 BOp 4472 25p

4043 S4p 40100 £2.50 4504 €571 4580 gn,74

4044 Sgp 40101 E1.81 45D Sip 458 £2.62

4045  [).45 40102 £2.12 4507 65@ 4GB 88p

4046 £).28 A0TD3  E2.12 500 E2.48 45g) 160 o
4047 87p 400104 £1.08 4510 4584 43 ! a ;

4048 58p 401D E1DE 4611 E1.3B 4SR5 £1.0f TIMEBOX. Digilal Cinck Case.
4049 ABRp 40106 Tip 4512 B1p 4509  £2.08 66 4 191 5 TIS mm with red

acrylic window Case colour
while. £2.06.

[National etc.) 74600 Series

74600 24p 74085 E1.29 740164 £1.04 740905 E£7.26
14002 24p 74086 64p 74C165 £1.04 740906  Sdp oty VAT ams
14004 2ap 7403 £4.33 740173 Sap 746000 54p 1“‘1,"';2.;,; 3\':.,-'7“,:3;'
74008 24p 14090 85p 74CI74 €1.51 740908  96p i [T,
74010 24p 74003 8Sp 74CI75  90p 74C009 EJ.63 '
TACTA 1,41 74095  £1.04 T4CI92 £1.10 T4C910 £6.78
74020 24p  74C107 El.22 740183 146811 TBA
74030 24p 74CI50 E4.(2 T4CI95 740812 £7.13
74032 24p 74CI51 E2.46 74C200 740819 E1.41
74042 92p 740154 £3.67 740221 T4C815 E1.10 740924  TBA
74048 £1.38 740157 £2.20 74C373 740918 £1.06 740925 £4.84
74073 54p 74CI160 EI.10 740901 740920 €11.83 740926 £4.44
14074 56p 74C161 €1.10 74C902 740921 £11.83 740927 £q.84
74076 54p T4CI62 £1.10 740903 740922 €£3.66 740928 E£4.B4

740163 E£1.10 740904 740923 740929 E11.83

MICROPROCESSORS

0 £2.50
Ditto Wide Bandwidih

£4.70
Sound Modulalor  £2.50

32768 Kiz TN GOMPUTER KITS AOM CHARACTER
[Walch] DON'T WRRK] (Check slock befora ordering] GENERATORS
1000 kHz You've already gol a com- MKl £39.95 MCM 6571/6576
2000 KHz mercial micro-compular NASCOM 1 E|97.5I] 5302
2A0HRH il and you know (hal. dun S0 ho-32s13 £5.50
Al [Th o incomplele addrsss de- MPU1/0 M B6TH CAR/ 0N 6618 AWF
307.2 Kz :ndinu'inn various hard- § 4y o y009 yaRT £4.41 £14.27
ware limitations, il is § ¢ ¥
Ih:vrldly any mors use than a m,ﬂ,ﬁ LD gzgg NEW! ':gl';'“"""
i 6821 PIo €425 | ThompsonC4F TU-CAT
;ucu B feady to pul § - 5850 AciA 97 | courdlr 16 fine by 64
Vm:':uldnawssﬂ':l'ln circuil 8115 85/6/1/8 EL36 characiers)
board for the SC/MP chip, ROM SOFTWARE SEFORIBAE  E£11.75
your awn or yaur exisling T s [kn ideal companion fo
kil's pragramme in AOM, FIRMWARE] . MIBL Nirsware, b0 lure
some RAM working space o 1 MWikug) E12.70 your TV nta a Pergomal
and (nput/Outpul porls. i MiBag) | £14.95
You need: a “SC/mMpfl ———————— Seerrs
PROTO BOAAD!" FANCY A MIBLY ’ ng liﬁl’:!ﬂ;ﬂa EPROMs
Price £5.95 YT X E6.95
[The board is double sided, 5204 1512 x 8
wilh a goid plaled pdye ;IE':#; :,Ir"l::s:":: ET08 {1k x 8]
emr ] | ezt | S0
ol requnsy LIGENT. hvailabln in twn EPROM [nol orasatile)
foemz, halh 4K & 8 futs| ME TP £5.78
MPU CHIPS 15P-BF /351 (B x 5204/ G
COSMAC 1802 £15.95 5214 ROMs| £50.2% STATIC RAMs.
SC/MP 1l [AMHz) £7.95 WRF 352 {2 x Z3T6A BEID[128 » &) £3
8080 £7.95 (M| £46.90 2100 [256 & o
14500 1CU [Frices nclede boskiet) z]l?ﬂg £l
i 6600 —_— z 61 4]
6.55360 MHz ¥ F8 £9.30 INS-8298 (BASIC Inlerpreler ;:[IIE EEIE 14

7.000 MHz .. I8 [2' WHr) E£16.50 lor B080) — coming soon
7168 Mtz LBIAH MHz) £19,95 £67.27 2114 [k 4|

COF 1002 MPU Benr Manunl FICA]
Rota: fn Thix sectinn | data beoks ere sbjoct to  GOF 1002 Subrautines L]

[ VAT, For poatage see ‘Tarms™ ab fooi of page.  COSMAC MPY Buldy L0]]

clidl page COSMOS Oatabonk [ALA| 485 [ +

23 <200 paye HOS Dankoi Wetorst] £3.50 SPECIAL- 00 ONTA PACK
14.31018 MHz Y “MC 145008 ICU Handhook’ [Motarela]  £1.50 ; 2 ;
18,000 MHz I “Understanding Micrapracessars’ wmrnlt:g - :n:ﬂ‘ll'l‘ :x I: ﬂgﬂwﬂf&ﬂs‘ﬂl_‘:"ﬂ::‘":f

“A Guide lo KITBUS' (Kamitron) c1.op | [Miersst lo the 280 uair|

A Guide to SC/MP Programming’ [Kemilron) :?g:::: iﬂ“ﬁm:::;ﬂ?sl:::;u;

5
. g <E5-gagn 260 P10 Technicel Mamss
;lﬁa-lr:nﬁ dala lor INS 8154 (ISP BA/EESIJI c200-qiags 2R Progr amming Massa

2lagn data lor SC/MP Il National] ~ Sop | CErFIa" 280 Minra feierescs Wams

| 16,0610 MHE

ATALOGUE. Fran on request [whén available|
CWO, Add VAT 1o all prices al B%. except where slalad olharwiss
TEHMS Posl, ete.: UK 25p (+ 2p = 27p) per order. Expor! add 75p [Europe). £2.50
Polys, universilies. govl. depls.. etc.. can \elephons thair ordars lor i

~ GREENBANK ELECTRONICS (Dept. T11E]

92 Now Chaster Rload, New Farry, Wirral, Merseysids LG2 SAG England. Tel- 051-645 3391
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KEY:
1: The bit of chocolate you thought you’d leave
for later.

2: Coffee stains (instant).

3. A useful-sized bit of stiff paper to stop the
window from rattling.

4 Rough calculations for your new combined egg
timer/laser cannon project.

2. ETI makes a fair soldering iron stand.

6- The dog insisted on carrying your copy to you
along with your slippers.

WHAT A BIND!

Half our orders for binders are repeats: we think
z=at savs a lot for their quality. At £3.00 all inc. you
==t a great deal of peace of mind too!

#711 Binders
2= 27 Oxford Street,
iondon WIR IRF.

THE SINTEL S1X DIGIT MAINS CLOCK KIT
with BLEEP ALARM and TOUCH SWITCH SNOOZE

@ HIGH BRIGHTNESS DISPLAY
© AUTOMATIC INTENSITY CONTROL
@ DEEP RED DISPLAY FILTER :
® SLIM WHITE CASE 206mm x 40mm » 140mm
@ BATTERY BACKUP !
@ CRYSTAL CONTROL FOR IMPROVED ACCURACY

AT T —

Orderas ACK ¢ BBK + XTK .. oo ucuncomusceenonaresosssssesnns ‘e £34 50
The ACK 1s also available without battery backup and crystal control Orderas ACK .. ... ... £28.80
The kit is supplied complete with the exception of a mains plug. cable and battery

DATABOOKS
BEST OF BYTE Volume 1 380 pages £11.95
lilusirating Basic . . : y = £2.45
Intel Memory Design Handbook . £5.20
Intel 8080 Microcomputer Systems User s Manual E6.50
Intel BOBS Microcomputer Systems User s Manual £6.50
Motorola Booklet From the Computer to the Micraprocessor £1.80
Motarola McMOS Databook (Vol 5 Series B} £3.50
Motarala M8800 Microprocessor Applications Manual £12.95
Motorala M6800 Programming Manual £5.35
National SC/MP [ntrokit User's Manuai £0.75
National SC/MP Technical Description £1.80
National Semiconductor TTL Databook £2.10
RCA CMOS and Linear |C Databook £5.45
Texas Instruments Pin Configuration Guide A very useful set ot glass cards showihg top and botiom pin-out
views of 7400 ICs plus many others (T | Memories Op-Amps eic ) £2.95
z80 y Language Prog| g Manual £7.50
Zilog ZBO-CPU Technical Manual E£5.60
Zilog Z80 CTC Product Specifications £0.80
Zilog Z80-P10 Technical Manual £3.30

DATASHEETS at 76p each on IM6100 6800 SC/MP_COP 1802 2650 TMS5501. TMS8080 9131
ZB0uP intet BOBS Also free data on some components. ) = A

Some Popular Memories available from SINTEL
— (See ETI DATA SHEET SPECIAL July 1978)

2102 450 nsec 1K STATIC RAM £1.85
2102 650 nsec STATIC RAM £1.85
2708 1K x B bit UV ERASABLE ROM £8.80
6508 600 nsec 1K STATIC RAM £8.05

ASSEMBLED LATCHED COUNTER MODULES

SIX DIGIT TTL COUNTER MODULE

Our range of Industnal Latched Counter Module Kits 1s now available ready-built These counters use both
CMOS and TTL iCs and will save you considerable design. purchasing building and de-bugging time Each
module uses a set of red LED displays and features a single in-line plug and socket Instructions are provided
For tull details please send for Catalogue

TTL CMOS
PartNo  Buill PartNo  Kit Part No Buili Part No Kt
2 dig Tapi-ame f1322 | s2s412 £1052 985.560 113,02 548-470 €£10.42
Lot 715484 2338 657412 £17.98 512-560 £22.63 869-470 E£18.11
6 digil 293484 €376 721412 £25.66 193568 £32.31 191-470 £25.85

NEW PRICES AND SOME NEW CMOS ADDITIONS

1 you need your CMOS by retumn — buy it from SINTEL

CD40Q0 0.15 CD4027 044 (CD4051 0.82 CD4086 0.64 (D40182 1.40
CD4001 0.17 (CD4028 0.77 CD4052 0.82 CDA4089 1.39 (CDp40192 1.40
CD4002 0.17 CD4029 1.03 (D4053 0.82 (CD4093 0.80 (Dp40193 1.40
CD4C06 1.04 CD4030 0.50 CD4054 1.04 CD409%4 1.69 (CD40194 1.19
CD4007 0.18 CD4031 200 (D4055 1.18 CD4095 094 Cp40257 1.48
Cb400s 0.87 (CD4032 0.89 CD4056 1.18 CD4096 0.94 (Cp4502 0.81
CD400g 050 CD4033 1.28 CD4059 4.29 CD4097 335 (Cp4s510 1.01
€04010 050 (D4034 1.71  CD406O 1.00 CD4098 0.98B (Cp4511 1.25
cp4Q1 0.18 CD4035 1.06 CD4063 0.98 CD4099 165 (Cpasia 247
CD4012 0.20 (CD4036 286 CD4066 0.55 CD4010Q 250 (Cpasis 282
cDp4013 0.43 (CD4037 0.85 CD4067 3.35 CD40101 161 (Cpas16 1.01
CcD4a014 083 CD4038 096 CD4068 0,20 CD40102 213 (Cp4s18 097
CD4015 0.83 CD4039 2,78 CD4069 0.20 CD40103 213 (¢pas20 1.04
CD4016 0.48 CD4040 0.97 CD4070 0.46 CD40104 110 (p4527 143
CD4017 0.79 (CD4041 075 CD4071 0.20 CD40105 1.06 (p4532 1.21
CD4018 0.83 CD4042 0.69 (CD4072 0.20 CD40106 0.62 (Cp4s55 0.78
CD4019 0.50 CD4043 088 (Dp4073 0.20 CD40107 069 (passs 0.78
CD4020 1.11 CD4044 0.84 (CD4075 0.20 CD40108 536 jwCc14528 0,93
CD4021 0.90 CD404s 1.26 CD4076 1,17 CD40109 103 MC14553 4.43
CD4022 0.82 CD4046 1.20 ¢cp4ao77 0.39 CD40160 119 |M6508 8.05
€D4023 0.18 CD4047 0.89 (CD4078 0.20 CD40161 1.19

CD4024 0.70 CD4048 050 (CD4081 0,20 CD40162 1.19

CD4025 0.20 CD4049 050 (Cp4082 0.20 CD40163 1.19

CD4026 1.55 CD4050 043 (Cp408s 0.64 CD40181 3.40
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For our full range of components send for Free Catalogue
Qur Offices are at 209 Cowley Road Oxford, but please do not use this as a postal address
PRICES VALID UNTIL 31s1 AUGUST 1978
OFFICIAL ORDERS ARE WELCOME from Campanies. Govi Depts Natn Inds Univs Palys

ORDERS: C W O add VAT @ 8%+ 35p p&p TELEPHONE and CREDIT (Invoice) ORDERS add VAT @ B> ~ £Cz
p&p minimum charge (the balance will be charged at cost) Please see FAST SERVICE EXPORT ORDERS wewco—e
no VAT butadd 10% (Europe) 15% {Overseas) lor Air Mail p&p Far Export postage rates on heavy 12—s — zor==—
us hrst

ORDERS TO: SINTEL, PO BOX 75A, OXFORD

Tosai Lou sl
SINTEL

goods in stock, received by 4.15 pom (Mon.Fri.) will
despatched on the same day by 1st Clzss Pust {semme bewrry
items by parcel post) and our stocking W good Prvews
customers tolephone and poy by giving their Access or
Barclaycard number, with a mesasew erder valee of E5
Official orders, no mirsmemn =

(V]

w



TOPS THE PAGK!

COMPONENTS - Now over 1,000 types in stock.
KITS - See the new range of low-cost ‘ELEKITS".
MODULES - New ready-built functions.
SERVICE - 1st Class same day despatch.
QUALITY - All guaranteed products.
PRICES - Many reductions!

k‘IAGAZINE PROJECTS - Trouble-free!t ™

ACE MAILTRONIX LTD
Dept  Tootal Street
Wakefield, W Yorkshire WFI SR

Our 2nd edition illustrated catalogue is now available. The much increased
range shows many welcome price reductions.

INTRODUCING

TLEKITS

The new range of easy build kits com-
plete with simple to follow instructions!
Battery powered (not supplied). With case.

%% BURGLAR ALARM <* ROULETTE
% BICYCLE SOUND FLASHER

Easy build introduc R WATER LEVEL ALARM <% SIREN
tion to electronics. % BLINKER % TIME SWITCH

Many hours of enjoy- Many others in preparation — included
ment. in full ACE catalogue — send S.A.E. for
NOW AVAILABLE! free brochure of kit range.

'l
| enclose 30p*, please send catalogue.

Name
Address

* Refundable with future orders over £5.00.

BUBONASINE electronics

56 FORTIS GREEN ROAD, MUSWELL HILL, N10 3HN
TELEPHONE: 01-883 3705

OUR LATEST

CATALOGUE
CONTAINS FREE
45 pence WORTH
OF VOUCHERS

CONTAINS MICROPROCESSORS +BOARDS,
MEMORIES, TTL, CMOS, ICs, PASSIVES, ETC., ETC.

SUPERSAVERS

ALL FULL SPEC DEVICES

TEXAS TIMER RED LED
741 555  TIL209
5 for 4 for 10 for

£1.00 £1.00 £1.00

VAT INCLUSIVE PRICE + 25p P. & P.

A4 1C BOOKLET

| SUPPLIED FREE WITH ORDERS OF ANY ICsWORTH £5.00

| OR MORE, CONTAINS CIRCUITS, PIN CONNECTIONS AND
DATA (35p + SAE IF SOLD ALONE).

ALL PRICES

QUALITY & VALUE

FOR SERVICE

ALL PRIGES

INCLUDE VAT c atronics INCLUDE VAT

4RF POWER METER

(ETI project 139 — October ‘78)
Most components in stock including
12.7mm toroid — F14 @ 16p, F25 @ 28p. PCB £1.00.

§2 METER POWER AMP

(ET! project 710 — September ‘76)

This is a simple-to-build, easily-aligned Class C PA suitable for CW and FM
amplification at 2 metres from a nominal 13.5V (-ve earth) supply (7 amps at full
power). T/R 'switching' is performed by diodes and a wave lines. A powerinput
of 10 watts is required for the nominal 40 watts output power

Cc with cabi — £19.50 + 65p p&p.

P

LOW COST V.D.U.

(ETI project 560 — Aug/Sept/Oct "76)

All components available for this popular low costV.D U project. Complete kit at
Special Price £64.00 + £1 00 p&p.

Separate components —

PCB set £7.20; 2112-2, £4.50; 2513, £8.50; 555, 47p.

! An prices INCLUDE VAT but please add minimum of 34p for post and
packing.

Send SAE for FREE PRICE LIST or 45p + large (A4) 18 V2p SAE for copy

of our Data-Catalogue.

CATRONICS LTD. (Dept. 851), COMMUNIC

Open 9 am to 6 pm Mon.

 Telephone: 01-669 6700

90

TELETEXT DECODERS
rom Latronics — the Number One company for Teletext Decoders for CEEFAX

ATIONS HOUSE, 20 WALLINGTON SQUARE,
SURREY SM6 8RG

and ORACLE. We now offer a wide range starting at below £145.00.
KITS — Based on "Wireless World' design
Basic upper case only — £144.50
Standard decoder — £157.25
De-luxe with ALL new facilities — £194.40
KITS — Based on ‘Television’ magazine design:
Complete kit (as published) — £220

TIFAX MODULE ! READY BUILT DECODERS

special offer including mounting A o

board and interface circuitry plus | Prices from £230 to a full specification

full application information — | professional model at £310. Send SAE for
full details

£129.35.

7400 SERIES TTL

All new, tull specitication, hull Guarantees
Mostly National and Texas products

7400 14p 7421 3p 7483 78 74145 £1.24 74177

7402 14p 7427 29p 7485 C‘I.1g 74150 £1.07 74180 :g
7403 14p 7428 38p 7486 a3p 74153 69p 74188 £3.40
7404 15p 7430 18p 7490 , 36p 74157 72p 74192 £1.m@
7406 40p 7432 27p 7492 52p 74161 98p 74193 €138
7408 18p 7440 18p 7493 39p 74164 E1.12 74195 £1.03
7410 16p 7442 73p 7496 97p 74165 €£1.12 74186 £1.99
7411 22p 7447 75p 74107 35p 74166 £1.60 74221 £1.7%
7412 24p 7473 35p 74121 29p 74170 £2.48 74H00 e
7414 78p 7474 29p 74123 79p 74174 fd4p TAHO4 adp
7420 17p 7475 46p 74126 81p 74175 94p TAH1D %

__10% DISCOUNT on TTL orders over £20

WALLINGTON,

-Fri., 9 am to 1 pm Sat. Closed for lunch 12.45 to 1.45 pm.

- ————— - -
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Guitar Sustain Unit

S . D. Maistre

Readers’ Circuits

+ Ve

16Gn 27k

-

SW1 ofe
100K

NOTE

Q1,2 are 2N3819
Q3,4,5are BC109C
D1is OA91

IC1is MC3340

The sustain to be described here
holds the output at a constant level
over a wide range of input levels. It
was designed for use with electric
guitars and has a maximum effect

upD.
The principle employed is that of
21 AGC, whereby the circuit output
= monitored by a DC voltage fol-
“wer which controls the gain of the
¥CA through which the signal
2asses. The advantages of this
Srcuit are that, unlike many such
S=vices, it does not use opto-
toupling which draws too much
current for battery powered equip-
ment; it produces no audible distor-
Bon: components are easily obtained
— and cost is low.

Construction method is not criti-
(3]

with the guitar pick-up volume full

Digital Bike Speed

B. Lemming

Log|

= 1
-[ 100y

I
b

LATCH

|
|
|
I
RESET :
!
|

L Vi
SINTEL
| ENABLE MOS 2 DIGIT

LATCHED COUNTER
CLOCK ¢

| Wss[G

'S unit provides push-bike speed
urement between zero and
km hr or 100 mph! The circuit
Sased on the Sintel MOS counter
which counts the pulses from
ohoto transistor Q1

Tnese pulses are provided by
mz 18 aluminium ‘barriers’ to the
=< Q1 was an unmarked type in
c-ototype, in a TO 18 package.
= mounts in an old felt-tip pen

Tech-Tips is an ideas forum and is not aim
queries on these items.

ETl is prepared to consider circuits or ideas su
used will be paid for. Drawings should be as ciear

NOTE
ICTis 555
D1,2are IN914

v
Q115 2N5777 i

Case opposite the lamp so that the
barriers interrupt the beam in opera-
tion. The counter operates whilst
PB1 is pressed, but latches after a
time determined by RV1 or RV2 IC1
and associated components. IC1
forms a square-wave oscillator with

be typed. Circuits must not be subject 1o
to ET] TECH-TIPS, Electronics Today Int=

variable mark-space ratio. The time
for which pin 3 is taken low is deter-
mined by RV1/RV2 — this enables
the counter.

The speedo accuracy is gete--
mined by the accuracy cf s== G S5
controls RV1 and or By 2




ELECTRONICS

22 NEWLAND STREET, KETTERING
LEPHONE KETTERING 0536 83922 520910

BULK OFFERS

TRANSISTORS PER 10 PER 100
BC107/B:9
PBC107/8. 3
BC547/8,9
BC557/8/9
BC212:/3/4
8C194/5
BF199

BF200
BFY50/1/2
TIP31A/2A
TIP41A/2A
2N3055 (TO3)
2N3702/3/4
2N3819

DIODES

1N4001/2/3
1N4004/5

1N4007

1N4148

Zener Diodes 400mW

LEDs

0 2 Red

0 125 Red £

0 2 Red Flat Sides CQX10
E

Q 2 Yellow /Green

0 125 Yellow / Green
0 2 Yellow/ Green Flal
Sides CaX11712

ORDERING DETAILS
VAT: Add high rate 16 item
o others
POST & PACKING:
umdet £5 00 ik
phease add tra :
ir- o VAT an overseas or B"PD mrlrr= Al
ardars Tirst lasu post ;e heat sealed
padded 5
DELIVERY: All ordors processed om -day of
recaipt Goods cffersd subgoct 1a-avaslabiliny

92

BARGAIN PACKS

1Ca

LM324 {14 KIL)
LM555 (8 DIL)
LM741 (8 DIL)

TANT BEADS

O 1uf 022uf 047ut
Tuf35v

2 2ut 35v

4 7uf35v

10uf 35v

22u! 16v

HARDWARE

B pin DIL Socket

14 pin DIL Socket

16pin DiL Socket

24 pin Dil Socket

Min si:de switcres

Min push ¢ make swilches

€12.00
£12,00
RESISTORS
Typel

Single Vaiues £1.25 oe- 100
Mired lots of 100 £10.00 per 1000

MICRO PROCESSORS

= ¥Wan Carbon Film (Min

Wide range of micro parts stocked Send tfor
free list or visit our showrooms in Keltering
and get hands on experience of the
PET2001 in stock now
(PET 200 1s distribuled by our sister
company HB Compulers)

and Dur conditicns
ot of stoc

Credit eard ordnis
telapbyarn
GUARANTEE: Al dovicy

d N good
fed
30 u-suiiehle

sondition will be
ENQUIRIES: Piease o

SAE

nUAL VOLTAGE ‘ HOME COMPUTING :
I ADAR NASCOM 1 Build and tested £267.30
TRANSFURMERS 18 S R g v c.' l
Kit -
Jusl add ! Parsche ae
S AE |wo channel £44 87 E;Z‘é:‘ TV GAMES
PRIMARY 210-240 SOHZ. Height Pcogrammable TV Game in col-
ALTERNATIVE SECONDARY VOL TAGE AND CURRENT Sel of king Price 4 Digit Alarm Clock chip and our Main consale + mains
AVAILABLE BY SERIES OR FARALLEL CONNECTION display G1 CK3000 I.C + adaptor £38.90
Camelot 3 7.30 Plasma Display £4.90 ﬁamtdgg Price
B F 11
Type | Vallage Gurrent E | Tipe | Vollage Carrent £ | il Gh 1048 T imiature Mercury T | (with sy
. = No 28 di E20.
BOFE12 1242 BAEACH | 360 | 75p || 12FEO6 6+6 AEACH | 20 | 60p Lewis 3% 15,70 Hpyitch £199 ) e 3RL“ET1','QCZ' afg.::
BOFETS | 15415 AEACH | 350 | 75p || 12FE0Q 949 075REACH | 20 | 60p British Birds 5 1895 | Universel Mains Adaptor § P Vel i £23.50
BOFE20 | 20+20 | 1SAEACH | 3ga |7p || IZFEND | 10410 0BAEACH | 20 | 60p R 7 | £2:80 | Hand controls supplied with car-
BOFEZ8 | 28+20 | LIAEAGH [ 360 |75 | (ol ke dsaBacH | 204} c0e Sound Modulatar S
.44 EACH . 60, h f Vision Modu
GOFE3D | 30+30 1A EACH 360 | 75 12FE20 20420 ENEE (o EU: (s oy c708v)ero ik
SOFEI2 | 12412 ZAEACH | 310 | 70p || OBFEO6 | G+ 0GAEACH | 1.80 | 50p
SOFEIS | 15415 | 1GAEACH | 300 [70p || 08FEOS | 949 OSAEACH | 1.80 | s0p
SOFEZ0 | 20+20 | 12AEACH | %10 |70p || OBFEI0 [ 10+10 | oganeach | 180 | 50p
SOFE28 | 28428 QIAEACH | 310 [70p || OBFEIZ | 12412 0.3AEACH | 1.80 | 50p
SOFE30 | a0+30 | osmEac | 3o |7op || OBFE'S | 15415 | zsaacH | 180 |s0p
_ OSFEO6 | 646 O.5AEACH | 150 | 50p |
ZOFEDG 646 |, EACH 260 | 65p OGFE1D 10410 0,354 EACH 150 | 50p UNBEATABI—E Low PHICES
20FEDT 4+4 1.0A EACH 260 | 65p 06FE12 12+12 0.25A EACH | 1.50 | 50p
20FE12 12412 0.8A EACH 260 | 65p O6FE1S 15+15 0.20A EACH 1.50 | 50p T T
oo l5+1s B i 65[! WE s oc K PA R s
20°FE20 | 20420 | OSAEACH | 250 | gp || SOFER0 | 01215 A 295 |1.00
20-24-30
me |z | e el > s 0 o0slll TO BUILD MUSICAL
GOFEBD | 30040 REACH | 360 | 750 || 100FE30 | iz.is 3 560 [1.00
B0FES2 | 26025 | 1SAEACH | 450 | 75p 20-2-30
BOFEB0 | 30090 | 1SAEACH | 450 | 75p || 100FE60 | 30.0.30 2 5.10 | 1.00 PROJ Ec I s
IDOFE2B | 28028 | 20AEACH | 4350 |75 || 100FEZ6 | 2R.0.28 2 480 |1.00,
As published by leading magazines
Send large s.a.e. for lists
R ANEENGLIRIES DALSTON ELECTRONICS
FLADAR ELECTRIC WELCOME PAYMENT TERMS: 40A Dalston Lane
PO eques, -
A Postal Orders Dalston Junction E8 2AZ
g;zsseT)ch;;:on OéNusfl‘; PLEASE ENQUIRE Please Add 8% VAT Tel. 01-249 5624
- FOR OTHER TYPES After post & packing! el. -
NOT SHOWN
P =

LINES FROM OUR VAST STOCKS— IMMEDIATE DELIVERY

All below mnnufﬂ:turan prices — all new

stocks. Q
invited.
Prmage & packing 35p per pre
CALCULATOR CHIPS
GIMTH an dnt =]
s with Bowrr
:hips 26,
BOWMAR 9 DIGIT CALCULATOR DISPLAY
with PC connector 0 2 digiis Common cathode
wilh red bezel £1.25 np 10—E10.

TEXAS 19 gold platid snap key contacts on gold
plated P C board Sit= 70x80x2mm 75p ea 10
for £6.

ORP12 light dependent resistance (Eq = RPY30)
2 for €1, 10—£4, 100—£35.

FAIRCHILD FND10 0 15 7 segmen! display
C cathode 50p 10 for E4,80,

TBA !ZOA LG
10-2€6, 100—£80, 1000 -
BECKMAN 500 kcs Tr
ucillatar for e with icelcu 3o
with circult Y 10 for £8,
HUBHDUGHS g DIGIT Panaplex ca
Y7 segment O
b il shpkot and data £2.
J\LM! PUSHBUTTON ||-||

— enport

SMITHS INDUSTRIES &
BV 2ol 2 tramsisie
B0p =a 10 for E4 100 ¢
HONEYWELL PROXIMITY DETECTOR =

i dovices
apsilated

gral omplifisr 8e O £2.80 wi 10 e £20 100
o €175,
OSMOR CHAMGE OVER REED RELAY {0u
il w uparlbng cuirent 591061 S 75p
w10 lor €5 100 1o: £45
MAINS TRANSFORMERS (moniaturm all with
250y prrmary ST
1.2 ol 1 & sa 10 100
Bte AT d 2 85p E8 E60
12012v100m amp 28x25x27mm
E1.20 E10 £BO
Valve oulpul 40 1 61x15x42 m/m
75p £6 £50
EL84 output B0x52x34mm 95p £8 £65
SOLDER (mulucore fype) by Servicol
10 metres for £1. 50 meires for £4.,
SPEAKERS (miniatura) per  per
ea 10 100
24 8ohms 75p E6 £50
F 8 obms 75p £6 £50
2 40 ohms 75p E5 £40

CLOCKING OSCILLATOR (Pye Dynamics)
& ¥l TmHZ supply 5v 19x25x6mm 85p 10

T.V. SOUND TUNER KIT, Through your F M
tuner Kit oi parts wilh instructions £5.50,
Ready-buill tesled, £7.00.

JOYSTICK CONTROLS. (ideal for TV Gemes,
model pontrol), sturdily constructed compact
grving tull 360 moverment and controk Each unit
fivtadd A-aff 10KK linaar. controls. Pair £5.00.
T4/AF LONG-MEDIUM & F/M TUNER WITH
MC1310 DECODER * 5-BUTTON SELECTOR
SWITCHES « INPUT SELECTORS FOR GRAM
AND TAPE #Supplied complete with FRONT-END
TUNER AND FEAAITE AERIAL + SIMPLE INTER-
CONNECTIOMS w S 19x13x6em.

THIS QUALITY AMPLIFIER £10.95 WITH
CIRCUIT

POWER UNIT KIT FOR ABOVE MODELS
25/28 VOLTS £2.95

TAPE HEADS ' track Record Marrictt XAPS36
E5. xEE11 erase £1.25. XRPS 18 £3.50.
MULLARD TUNER MODULES with data
LPE1171 combined AM/FM IF strip—E£4.
* LP1) 78 FM front end with AM' tuning gang
used with LP1171 —€£4, & LP1171 and 18
pair—E8.60. * LP1157 complete AM st trip—
£2.05. » Fornie Asrsl—05p,

SEVEN DIGAT M!HIRTURE COUNTER by
Daurant 12-24-volis D.C, 3 Watts, Sige A0x25HX
S5L e £1 each. 10 (o0 €9, 100 for £80.

INDUSTHIAL

Prive 10 100+
RELAYS
By | M LUMRTN
At Tess than Ditributor jirices
EOAZ 24V 0OC
2-Pole Oper E1.10 E£9.00 £85.00

6013 48V AC
Dzl Plug in tvpe anclosed

£1.20 £10.00 £90.00

BO.02 12V-AC
2Fule €. Dver Detl
Encloded type

Ali ralays are 250V B Amp AC Clrrent Ral g

B5p £1.50 £85.00

=]
2N3055A
TO3 POWER
80 VOLT
VERSION TRANSISTOR
10 for £2.50

100 for £22,00
1.000 for £200.00

Carriage £2 00 l

_—

v
A
L
v
E

CATALOGUE |

= on 1,000 Lois
TV TUNERS by GEC UMF 38 messive | f
3% x2%x1'% E2,50 ea 10 for £20. =
o w Amaiio
Henry's Radia
404 Edgware Rd
Py itwith Aecess London W2

RADIO

Phone [81] 722 1008

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER

19s




Readers’ Circuits

CMOS Gate Identifier .= SN %E%E’JE?M
: TEST :
C. Ching a1
—o0 O—
This circuit can be used to dis-
tinguish four types of dual input
gates — AND, OR, NAND, NOR — it v 14DIL 19
is also a quick method of checking IC - SKTS
function. If an AND gate is inserted
into the socket, an A appears on the
LED. An O denotes an OR gate. The €

decimal point is used to denote in- \[
verted function, i.e. .A is an NAND

gate. NOTE
013 ARE BC109
Electronic Ignition Switch
K. A. Last
1ov50n|:[:| L)swa l I I I 1
: A1
fgk 1,? 2p/co & o—=TO PB4|— ————— -IPB12
FUSE BOX Q
m7 R21 HORN
LED1 [—LU— 2k 2k
START PB14 2
FINISH c2
4 q 100n
a2 BO0R 5"62 RN swz2
3 . | a1 )m RESET
T PBI3 10 | ) A
| START - _ , R20 R22 R24
= R11 32k S o
HOR SCR5
y 50v,3A
R13
L ZD1 ::1\__ .
22k
pe3| g e -
0 S
R23
ey 400R
|
—M—n
SCR4
When used with a calculator type then keyed in. If the sequence is
woTE keyboard, this circuit provides a wrong, the cars horn will be sounded.
. = s BFYS50 ‘combination lock’ ignition switch If the right sequence is entered, the
i e B e which only activates if the correct 'START’ LED will extinguish and the
SC21-4 SOV.IATYPES sequence of three numbers is keyed ignition will be energised. The correct
el ,

in. The keyboard has 14 keys numb-
ered 1 to 12, 'START  and 'FINISH".
To start the car, the ‘start’ key is
pressed and the start LED will light.
The correct sequence of 3 numbers is

sequence will be PB1, PB2, PB3, but
these can be arranged amongst the
other keys in the keyboard, and given
any numbers.

ES7s TIL209
47 's 10V,50R COIL WITH 2p/co CONTACTS

= =~TRONICS TODAY INTERNATIONAL — NOVEMBER 1978 a3




BAD NEWS ror KNOB TWIDDLERS TRIAC BﬂBMNS

A 300W Lightdimmer with NO knob. Dimming
and on/off functions are controlled by touch 400V Plastic Case
3A

Features include 58p
* No mains rewiring Sih 6 %A with rigger 80p
# Switches on to preset FHEEEE 84 T4p
brightness 124 . Bap
* Can he switched and 164 ; : 105p
dimmed from many 204 165p
locations using TDE/K 26a 190p
kit making 2-way SCR (C1060) 5A/400V  50p
switching easy Diac i 21p

*#PRICE £8.99 TDE/K
£1.00 COMPONEN

n— 3 TS
LIGHTING CONTROL KITS (300W) 5 0.2" LE.D.S.
TSD300K TOUCHSWITCH & DIMMER com- Red 12p £1/10
bined One touch-plate for on/off Small Green 21p Yellow 25p

knob controls brightness £5.50 DL727 & dispiay £1.50

TS300K TOUCHSWITCH Two touchplates LCD 5 4 digit £9.00
ON/OFF £4.00 LDR .5 dia

TSA300K AUTOMATIC One touchplate NESES (4 for £1.00)

Preset time delay off. £4.00 741 (5 for £1.00)

LD300K LIGHTDIMMER. €280 LM3811 temperature IC £1.00

T AY-5.1224 £3.25

DIGITAL VOLTMETER AY-5-1230 £4.85

ZN1034E £1.80

THERMOMETER KIT CL7706 VM IC €925

Based on the 7106 single IC 3% digit DVM the 1N4001 . 6p"

kit contains a PCB, res- IN4148 . ap’

BL182L
2N3819

istors, capacitors, pre-
sets, IC and 0.5 liquid
crystal display Com-
ponents are also in-
cluded to enable the
basic DVM kit to be
modified to a Digital

Our new 1978 catalogue lists a card frame system

Standard 240V mains primary

Thermometer using a 100mA sacandary ‘i H _

o e At e s " asp that's ideal for all your module projects — they

sensor 9.0-9v 90p used it in the ETI System 68 Computer. And
ONLY £21.99 12 -0-12v 95p

: - we've got circuit boards, accessories, cases and
24 HR. CLOCK/APPLIANCE TIMER KIT

boxes — everything you need to give your equip-
Swilches any appliance of up to 1KW on and off at preset times once a day KI]’ ment the quality you demand Send 25p to cover
contains AY-5-1230 Clock/Apphance Timer IC, . ,
05 LED display, mains supply display drivers, post and packing, and the catalogue’s yours
switches, LEDs, triac, complete with PCBs and full
instructions £13.75

White box (56x131x7 { mm)—drilled £2.50
undrilles £2.50

VERO ELECTRONICS LTD. RETAIL DEPT.

PLEASE ADD B% V A T (*12%:%) TO ABOVE PRICES -
QUANTITY DISCOUNTS ON REQUEST. ADD 25p POSTAGE & PACKING. MAIL Industrial Estate, Chandlers Ford, Hants. SO5 3ZR
ORDER ONLY TO: Telephone Chandlers Ford (04215) 2956

T. K. ELECTRONICS, 106 Studley Geafige Road, London W7 2LX \ /
TRANSISTORS | BC328  15p | BU208 160p | 2N406 1 12p | 7490 32 T azp | 4507 o
AC126 18p | BC3®  15p | 0025 76p| ZM0G2  20p | 7451 55 | 1410 soh | s 3oy | DIoDEs 16p | ZENER DIODES 400mW
ACI27 17p | BC34T  tip | 0C28 108p | 204123 23p | 7492 45p | 74195 92p | 4510 110p | a7 4y || BIUDEED 1op
AC128 16p | BC548  10p | 0C35 108p 1493 34p | 1197 azp | 4516 110p | gagl e
AC14| 24p | BC549  11p | 0CTI 19p | 7494 80p | 74108 150p | 4518 758 | o200 Gh | VEROBOARDS 01" copper
ACI42 24p | BCSST 14p | 0C72 34p 7495 55p | 74199 150p | 4519 60p | oA202 sF 250 x5 - 57p
ACIS} 42p | BCY3D  67p | OCB4 46p| TTL 7496 62p 4520 110p | 1na1s B | 375 s b
AC152 53p | BOY  74p | TIP29 40p | 7400 12p| 7497 240p | cmos 4528 107p | 915 Kh U
-AC153 58p | BCYSY 24p | TIP3D 40p | 7401 12p| 74100 95p | 4000 15p | 4578 27p | |N40OY 4p
K176 18p [ BCYZD  14p | TIRAY 50p | 7402 12p| 74104 50p | 4001 15p | 4583 83p | INa002 +b | CERAMIC CAP 50V
ACIB7 23p | BCYTI 14p | TIP32 55p | 7403 12p| 74108 40p | 4p02 16p | 4565 105p | 1N4p3 b | 22F to 47000gF 2p
AC188 23p | B0II5  52p | TIP3 75p | 7404 13p| 74107 28p | 4006 110p 1N4004 2
AD149 65p | BDIZI  79p | TiP34 98p| 745 13p | 74109 45p | 4007 16p | VOLTAGE NS 10p | POLYESTER GAP 250V
AD16] 38p | BOIZ3  79p | TIP3SA 253p| 1405 29| 74110 46p | 2008 94p | REGULATORS iM005  1op | DL.015 022, 033, 047. 060, 1 uF 5p
AD162 38p | BD124 97p | TIP3BA 389p| 7407 29p| 74116 160p | 4009 46p | 7805 B2p | 1N4007 "p 15, 22,33 i 7
AF114 30p | BD13) 35p | TIPATA 59p | 7408 14p| 14118 82p | 4010 50p | 7812 B2p | 1N5400 IGP 41, .68 uF 13p
AF118 30p | BD132 35p | TIP4ZA 59p | 7409 14p| 74120 125p | 4011 15p | 7815 82p | |N5a01 IGP 10F 17p
AF125 27p | BDI35  38p | TIP2955  126p | 7410 12p| 74121 2 P | 22w

P | 4012 16p | 7818 82p | 1Nsa02  18p 28p

AF126 27p | BOI36  36p | TIPS 64p | 7411 19p | 74122 55p | 4013 35p | 824 82p | (Ns403  20p | GO 0F 48p
AF127 27p gg}g; 38p zmng 14p ;ﬂg 21p| 14123 40p | ap14 108p | 7905 a8p %
AF139 36, 38p | ZTXI0 14p | 741 25p | 14125 45p | 405 191 B
AF186 S4p | BDI9  35p | 00 lsp| 7414 54p | 74126 46 | 4e 22,': e 3..: ELEGTROL YTICLARLZSV
AF239 40p | BDMD  35p | ZTXS00 16p | 7416 27p | 74132 0p | 4017 65p | 7818 a8p JuFtaLeT 7p
ASY53 81p | BFI5 25p | 2N706 13p | 7417 27p | 72136 79 | 4018 90p | 7924 asp ]5;‘]‘-"“”“ 8p
ASY54 B1p | BFIG7 29p | 2N113I 23p | 7420 12p | 1141 S6p | 4019 65p BRIDGE ZZD“F 9
ASY55 69p | BFIT3 27p | 2M1132 23p | 742 28p | 14142 202p | 4020 95p | THYRISTORS RECTIFIERS aau"r 10p
BCI07 8p | BFITB  3dp | 2N1302 38p | 1422 18p | 74145 85p | 4021 9p | 1a/50v 26p | IS0V 2zp | HME 12p
BC108 8p | BF179 37p | 2N1304 54p | 7427 25p | 14047 135p | 4022 85p | 1A/100V op 1A/100V 24p i 15p
BC109 8p | BFIBD  37p | 2N1305 25p | 1428 34p | 74148 120p | 4023 15p | o200 3sp| W20V 27p
BC113 17p | BF181 a7p | 2N1306 39p | 7430 12p | 74150 70p 147400V app | IA/400V  30p | RESISTORS 0.25W
BCII7 20p | BF!82 37p | 2N1308 40p | 7432 24p | 74151 50p | cMoS 3A/100V 36p | 2A/50V 34p | 4.7 obms to 1 Mehm 1p
BCI19 29p | BFIBA  37p | 2NI613 22p | 7433 32p | 74153 60p | 4024 oep | 320 aep| 2M/100V  36p
BC140 34p | BFIB4  28p | 2NITII 21p | 7437 24p | 74154 106p | 4025 15p | 3aa00v  5ip| W00V 38p
BC142 27p | 9F185  30p | 2N1093 44p | 7438 24p | 74155 63p | 4027 asp 24/400V  40p | POTENTIOMETERS (carbon)
BCI143 27p | BF194 13p | 282217 27p | 7440 13p | 74156 63p | 4028 70p | LINEARS 1 Kohm to 2 Mohms log. linear 26p
BC147 p | BF196 13p | 2N2219 21p| 141 52p | 74157 63p | 4029 90p | 7100N 41p 5 Kohm fo 1 Mohm log swilched 60p
BC149 Bp | BFI37  16p | 2N2369 16p | 7442 45p | 74160 80p | 4030 Sp [ rarong  22p
BC157 9p | BFI%  16p | 2N2483 26p | 7443 90p | 74161 80p | 4035 130p | 74760114 70p
BC150 9p | BF20D  36p | 22488 22p| 7444 30p | 74162 80p | 4041 67p | TaacoiE  35p | OPTO/DISPLAYS | PRESETS 0.1W horizostal
8C159 9p | BF224  16p | 2ZN2905 22p | 7445 70p | 74163 80p | 4042 75p | ca30ni Bop | 2ME1T1 5pp | 100 ohm lo | Mohm Bp
Bciog 8p | BF257  37p | 2M2906 2zp | 1446 Mg | 1G4 70p | 4043 85 | gamie  sop ggm 70p
BC17 9p | BF258  40p | 2N2907 22 | 1447 55p | 7 80p | 4044 96 70
BCITI B o ap | ouwes G| T 58 | 74166 100p | 447 gy S yagh | DU ovy, | TRARSEINIRERS: £A0 il o5p
BC172 9p | BFR33  30p | 2H2926R 7450 1ap | 14id7 270p | 4048 63p | caagss  reop | LT S0p | 0.6vK2 1AX2 350
BC173 9p | BFRAD  30p | 2N3053 Top | 7451 14p | 1173 120 | 4049 a0p | casoss  75p | LED 3/Smm 9.0.9¢ 100mA 2500
BC182 10p | BFRT9  30p | 2N3054 S0p | 7452 13p | 74174 90p | 4050 asp | cajgsq  top | Ped 10p | g.p0y 1 2909
8C183 10p | BFRED  30p | 2N3055 50p | 7453 19p | 74175 70p | 4066 a0p | casgo 7op | Yelow 170 | g.0.9v 28 400p
BC1B4 10p | BFX29  25p | 2N3702 8p | 7454 14p | 74176 90p | 4068 160 | caglape  74p | Green 17p | poiov o 3708
BC186 23p | BFX3D  38p | 2H37D3 8p | 7460 14p | 14177 %0p | 4069 16p | Uwaoin  30p | NP 3p | 015vx2 200mAxz 2409
BC167 26p | BFX85  29p | 2N3704 8p | 7472 28p | 74178 120p | 4970 16p | (MGOBN  54p
8C207 13p | BEXBE 31 | 2N3706 9p | 7472 24p | 74180 85p | aomt 16p | (M3BON  76p
8C212 10p | BFXBT  20p | 2N3TO7 9p | 7473 25p | 74181 195p | 4072 20p | IW3BIN 10p Add 25p for p&p. All items new and full spec
80213 10p | BFYSD  15p | 2N3710 8p | 7474 25p | 74182 750 | a3 20p | NESSS 25p
BC2)4 10p | BFYSI 15p | 2N371| Bp | 7475 48p | 74184 243p | 4077 65p | NESSH B5p
BC237 p | BFYS3  28p | N2 177p | 74T 28p | 74190 72p | 78 16p | TEAGEI  240p DELTA TEcH & co
Ec238 L Zp| panTs 230 ) 46p | 74191 100p | 408 19p | TABD0  70p .
BC3D1 30p | 1p 6 B1p | 74 90p | 74192 100 =l W
B3 sop | BUZ0S  140p | ZaSns 8p | 1486 26p | 70198 1o | e 24| TAHD 13 | 62 NAYLOR ROAD, LONDON, N20 OHN
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DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc.
1N914 100v 10mA .05 8-pin pcb .20 ww .35 g“%gg?[ g;rg (2N2222 Plastic .10) .12
1N4005 600v 1A .08 14-pin pcb .20 ww 40 . 1
1N4007  1000v 1A 15 16pin" pcb 20 ww .40 oS PNk (Plesticatnmarked) 19
1N4148 75v 10mA .05 18-pin pcb .25 ww .75 2N 3054 NPN .35
1N4733 5.1v 1 W Zener .25 22-pin  pcb .35  ww .95 %’1“3??55 ';"sy BE;A“nG?V gg
1IN763A 6.2v 500 mW Zener .25 24-pin  pcb .35  ww .95 R o °
1N758A 10v o .25 28-pin pcb 45 ww 1.25 I%)(.ELD.7G4':Ieen' R7e(s’égC|5e/a8r"' YH?‘gll?‘évom-anode 1;2
1N759A 12v " .25 40-pin pcb .50 ww 1.25 MAN72610 ; seg com-anoge }ged) ) :%g
” . MAN3 seg com-anode (Orange .
:“23228 12: X gg Molex pins .01 To-3 Sockets .25 m2m332 7, seg com-anfhded(Y(eR”(iv;l) 1?,8
i - seg com-G ode (=] .
1N5245B 16v & 25 2 Amp Boidog 0% 2 FND359 7 seg com—c:thode {Red), 1.25
25 Amp Bridge  200-prv 1.95
C MOS - T T L —
4000 k] 7400 .10 7473 .25 74176 .85 74H72 .35 745133 40
4001 Al 7401 .15 7474 .30 74180 .65 74H101 .75 745140 .65
4002 .20 7402 .15 7475 .35 74181 2.25 74H103 .55 745151 .30
4004 3.95 7403 .18 7476 .40 74182 75 74H106 .95 745153 .35
4006 .95 7404 .10 7480 .65 74190 1.25 745157 .75
4007 .20 7405 .25 7481 .75 74191 95 74L00 .25 745158 .30
4008 .75 7406 .25 7483 .75 74192 .75 74102 .20 745194 1.05
4009 .35 7407 .65 7485 .b5 74193 .85 74L03 .25 745257 (8123) 1.05
4010 .35 7408 .15 7486 .25 74194 95 74104 .30
4011 .20 7409 .15 7489 1.05 74195 .95 74110 .20 741500 .20
4012 .20 7410 .15 7490 .45 74196 .95 74120 .35 741501 .20
4013 .40 7411 .25 7491 .70 74197 .95 74130 45 741502 .20
4014 A/ 7412 .25 7492 .45 74198 1.45 74147 1.95 741504 .20
4015 .75 7413 .25 7493 .35 74221 1.00 74L51 45 741505 .25
4016 .35 7414 .75 7494 .75 74367 .75 74155 65 74LS08 .25
4017 .75 7416 .25 7495 .60 74172 .45 74LS09 .25
4018 .75 7417 .40 7496 .80 75108A .35 74173 40 741810 .25
4019 .35 7420 .15 74100 1.15 75491 .60 74174 45 | 74LS11 .25
4020 .85 7426 .25 74107 .25 I 75492 .50 74L75 ,65 74LS20 .20
4021 .75 7427 .25 74121 .35 74L93 .6b 74LS21 .25
4022 .75 7430 .15 74122 .55 741123 .86 741522 .25
4023 .20 7432 .20 74123 .35 74H00 .15 74LS32 .25
4024 .75 7437 .20 74125 .45 74H01 .20 74S00 535 74LS37 .25
4025 .20 7438 .20 74126 .35 74H04 .20 74502 .36 741538 .35
4026 1.95 7440 .20 74132 .75 74H05 .20 74503 .25 741840 .30
4027 .35 7441 115 | 74141 .90 74H08 .35 74504 .25 741542 .65
4028 .75 7442 45 | 74150 .85 74H10 .35 74505 .35 741.551 .35
4030 .35 7443 45 | 74151 .65 74H11 25 74S08 .35 74LS74 .35
4033 1.50 7444 45 | 74153 .75 74H15 45 74S10 .35 741586 .35
4034 2.45 7445 .65 74154 .95 74H20 .25 74511 .35 74LS90 .65
4035 o1/ 7446 .70 74156 .70 74H21 .25 74520 .25 741593 .5b
4040 .75 7447 .70 74157 .65 74H22 .40 74540 .20 7418107 .40
4041 .69 7448 .60 74161 b5 74H30 .20 74550 .20 74L5123 1.00
4042 .65 7450 .25 74163 .85 74H40 .25 74551 .25 7418151 .75
4043 .50 7451 .25 74164 .60 74H50 .25 74564 15 74L5153 .75
4044 .65 7453 .20 74165 1.10 74H51 .25 74574 .35 7415157 .75
4046 1.25 7454 .25 74166 1.25 74H52 15 745112 .60 74L5164 1.00
4049 .45 7460 .40 74175 .80 74H53J .25 745114 .65 7418193 .95
4050 .45 7470 .45 74H55 .20 7415367 .75
4066 .65 7472 .40 7415368 .65
M69/74C04 .25
4071 .25 MCT2 .95 LINEARS, REGULATORS, etc.
4081 .30 8038 3.95 LM320T5 1.65 LM340K15 1.25 LM723 .40
4082 .30 LM201 .75 LM320T12 1.65 LM340K18 1.25 LM725N 2.50
B 14409 14.50 LM301 .45 LM320T15 1.65 LM340K24 1.25 LM739 1.50
14419 4.85 LM308 (mini) .95 LM324N 1.256 78L05 15 LM741(8-14) .25
4511 .95 LM309H .65 LM332 .15 78L12 75 LM747 1.10
74C151 1.90 LM309K (340K-5)85 7805 (34075) .95 78L15 15 LM1307 1.25
LM310 .85 LM340T12 .95 78M05 45 LM1458 .65
9000 SERIES LM311D (Miniy .75 LM340T15 .95 LM373 2.95 LM3900 .50
85 0O5H03 1.10 LM318 (miniy  1.75 LM340T18 .95 LM380(s-14 piny .95 LM75451 .65
‘3% 9601 .20 LM320K5(7906)1.65 LM340T24 .95 LM709 (8,14 PIN).25 NE555 .35
‘65 9602 .45 LM320K12 1.65 |  LM340K12 1.25 LM711 45 NES56 .85
BACRO'S, RAMS, CPU'S, B
i i INTEGRATED CIRCUITS UNLIMITED NEse? 95
3.00 8214 8.95
4,50 8224 3.25
3.00 8228 6.00 7889 Clairemont Mesa Bivd., San Diego, CA 92111 US.A.
3,50 8251 8.50 No Minimum SPECIAL
1,45 8255 10.50 q " DISCOUNTS
175 8T13 1.50 All prices in U.S. dollars, Please add postage to cover method of Tesd Qodoe  Deduct
9.50 8T23 150 shipping. Orders over $100 (U.S.) will be shipped air no charge. )
3.95 8T24  2.00 Payment should be submitted with order in U.S. dollars. 5,5303 ’ 559330 12?;
2.95 1.0 p i i i S ¥
313773.4 4.92 All 1C’s Prime/Guaranteed. All orders shipped same day received. $301-51000  20%
Bzgg %%spm ggg Phone (714) 278-4394 BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge
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IN4148 Diodes by ITT/Texas. 100 for £1.50,
These are full spec. devices.

Unencoded Hexadecimal 19 keyboard 1-10
ABCDEF. 2 optional keys. Shift key. £12.50.

MM2102 AN-4L 1024 x 1 Bit. 450 nano sec.
Static Ram. £1.00 each,

FND-S-OO Seven Segment Common Cathode
Display £1.30 each. 4/£5.00.

AY5-1013 UART/T £6.00.

Red Leds 01.125 or 0.2
100/£9.00.

. 10 for £1.20,

2112 256 x 4 Bit Static Ram 450 nanosec.
£2.95 cach. 4/£11.60. 8/£22.60.

Murata Ultrasonic Transducer £2.50 each
£4.00 pair. °

741 Op Amp 25p each. 10/£2.00.

555 Timer. 28p each. 10/£2.50.

4001 14p 4029 110p
4007 16p 4047 100p
4011 14p 4049 40p
4012 14p 4060 120p
4013 50p 4066 55p
4015 90p 4069 20p
4106 40p 4071 16p
4017 90p 4072 16p
4020 100p 4081 16p
4022 90p 4082 16p
4023 16p 4510 120p
4024 65p 4511 150p
4025 16p '4516 110p
4026 160p 4518 130p
4027 50p 4528 100p
4028 90p
=1

Prices include Post and VAT

___T. POWELL
306 ST. PAUL'S ROAD, HIGHBURY
CORNER, LONDON N.1. T.ol.'01-226 1489,

Callers welcome

24 hr. Ansaphone order service
with ACCESS or BARCLAYCARD No

THE SINCLAIR PDM35
digital Multimeter
= Z\ "

E

Now a digital multi-
meter at an analogue
price and look at the
spec!

D.C. VOLTS 1mv-
1000v(1% — 1 count}
10m(} input

A.C. VOLTS 1v-500v
40Hz-5kHz (1% +2

counts)

D.C. CURRENT

1 inA-200mA (1%
count)
RESISTANCE 1Q-
20mQ (1.5%+1
count}

£27.9 5 cash with order or £29.95 company
_purchase order
A.C. Mains adaptor £3.95
deluxe padded carrying case £3.20

30kV probe £18.64
THE SINGLAIR MICROVISION

3 £ Theamazing pocket T V. that will ~
pick up programs throughout the

world, complete wilh rechargeable
bhatteries

£189.95 inc var

Sae (for detailed Brochure ex-stock)

SINCLAIR DM235

Portable 3% digit 6 function
Muitimeter.

DC volts TmV to 1000V

ACvolls TmV1o 750V

AC & DC current 1p A to 1A

Resistance 1() to 20mQ)

Diode tes| 0. 1p A to 1 mA

= 10m() input, DC acc 1.0% AC
Cashwith order  8cc 1.5% 30Hz-10KHz

E 52.80 me VAT or £53, 70 on company purchass order
A full range of optional accessories, (Fricas include VAT)
DM 235 meter compieta with 1est l2ads and prods £52.80
Evoready carrying case with lead storage companment  £8,95
Rechargeabls batiery uninz £B8.50. AC adapior/charger 240V 50
Hz E3.75. 30KV woltage prabe £18.04

KRAMER & CO

"Wa will match any lower advertised price om a cash with
N _ order basis if compatitor has goods in stock
9 Octobar Place, Holders Hill Road, London NW14 1€J.
Tolox BEBSA1 Attn. Krnmar K7. Tel. 01-203 2473
Mail order only. SAE for dats sheets. Fxpon enauiries welea

-N-TE-R-L-0-C-K-I-N-G

Nowest neatest
SYSTETMS var
devised for starng small
parts and companonis
capacion. dodes: transislors. gle Rigid plastic umits
togeiher in wertical and barirantal combinayaons
it Bl drawers have label slats 10 and 20 have space
Buda bp e any size cabinet for wall bench or 1able 1op

As supplied to Pos1 Dfiice, Indusiry and Government Depts

SINGLE UNITS (1D)
{5in x 2%in x 2%in.) £3.50 DOZEN
DOUBLE UNITS (2D)
(5in. x 4%in x 2%in.) £5.50 DOZEN
TREBLE (3D) £5.50 for 8
DOUBLE TREBLE 2 drawers, in one outer case
(6D2)
£7.90for 8
EXTRA LARGE SIZE (6D 1) £6.90 for 8
PLUS QUANTITY DISCOUNTS
Orders over £20, less 5%. Orders over £60 less 7% %
PACKING POSTAGE / CARRIAGE Add £1 00 to all orders under
710 Orders ~10 and over please add 10% ca+iage
QUOTATIONS FOR LARGER QUANTITIES
Plesse add B% V.A.T. to total remittance
All prices correc( at ume of gaing 1o press

- WV P.s.'r:ri\'
ne PO o=
; F B
HEON INDICATOR L @
Llp_— s i
1 s am *
(e I -
i L] e * 5
@ = ~_—wounrm,
OR TRAIL IT!

Modern stim line power panel counlless uses in home office
factory showrooms Perfeclly sale unbeatable Can be mounted
on wall or trailed anywhers in room. Neat rubbar base. Smarl
PVC outer cover Black £3.10. White £3.30, P&P 60p each
Siate cable length required 20p per vard

FLAIRLINE SUPPLIES (pept. ET20)

124 Cricklewood Broadway, London N.W.2
Telephone 01-450 4844

BLOB BOARD BUILDS BETTER BROJECTS
BHEAPER, BASTER & BEAUTIFULLY BLOB-BOARD

Blob-Board is now available in many
different layouts and sizes to allow the
home constructor to build any project
from the most simple to the most com-
plicated without the need of layout
drawings or having to work out complex
component patterns.

Blob-Boards are normally much cheaper
than existing matrix boards and do not
need any cutting or breaking of contact
rails.

The roller tinned tracks and letter
number identification of holes make
soldering so much easier than non-
tinned copper boards and make trans-
ferring from circuit diagram to Blob-
Board virtually error free.

Components can be re-used and resol-
dered making circuit project modifica-
tions and amendments fast and cheap.
All Blob-Board packs contain step-by-
step instructions of how to build pro-
jects and a project booklet. The “'IC’’
range has a 20 project booklet with easy
to follow circuit diagrams and the *'D*’
range has a 9 project booklet including
Radio Receiver, Radio Microphone,
Light Operation Switch etc.

IC Range

Bred circuit board BCB4
with project

CODE SIZE mm PRICE
ZB5D 92 x 61 £0.44
ZB6D 61x 186 £0.85
ZB7D 125 x 186 £1.67
ZB8D 165 x 241 £2.88
ZB1IC 114 x 76 £0.66
ZB21C 115x 78 £0.71
ZB4IC 127 x 203 £1.90
ZB8IC 254 x 203 £3.69
BCB 1 120 x 150 £1.03
BCB2 175 x 65 £0.63
BCB 3 125x 75 £0.54
BCB 4 125 x 50 £0.49
ZB4vV 229 x 165 £2.55
ZB4V5 229 x 165 £2.55

9 Radwinter Road

@ m PB Electronics (Scotland) Ltd

Saffron Walden, Essex CB11 3HU

All prices include VAT
Please add 35p p & p minimum order £3.00
Available from all good component stockists
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Ambit stoppress...

.news on items available..

New from Ambi

/timer
and operates on inputs of up to T0MHz minimum. The simge 2% per 3. ma =
*Leading zero blanking * Frequency ratio *Period * Unil cowmer " murmes = mew—avge
The IC cost is £19.82, and the 1T0MHz HC18U Xtal £2.50 ‘%or Trmemmme o ~me
circuit data is free with the IC, or £1 purchased separate’y Imoar etz woarr = DL

g
i

s the MC3357. 6v, 2mA standby NSFW ' Dewcmor st sosecy

with 10.7 - 455 kHz balanced mixer, onboard oscillator oewice, amx Suii wmwmw™s = =
ideally suited to our CFM and LFY filter series, and cos % 72 sty ™ol o T 250

Please note that OSTS prices exclude VAT at 8% h—ugrimis
ambit items are at 12%% except those markea
although a single combined payment, and 25p ocs=ape —mam w

(D4000

4001

17p
17p
17p

4059
4060
4063

563p
115p
109p
53p
400p
25p
20p
20p
20p
20p
20p
20p
90p
20p
20p

4501

4502
4503
4506
4507
4508
4510
4511

4512
4513
4514
4515
4516
4517
4518
4518
4520
4521

109
6o

4522
4527
4528

L e o T s s
IR TR, TS T
IE G

Sexee ¢

=RJCES
SLASHED

i

b

WE K300 £220
<3 £306

"
B

KWIDHE e 400 ey D weT D 3w mas onty £2.75
911223 ultra low THD/IMD mpx decoder mocase <% 3= 078 Y~ogeri Tmom Jecader with post decoder muting and pilot cancel £19.95

NTER ATTRALTIONS:

New this month from Intersil, the ICM 7216. This is protatrs Tre mmr e
i ever devised. 1t s—ves 2 Tl § et T L TT

..DTI1200 Digital frequency readout module

VMOS

From the Worlds leading rodio
innovation source:

2ogrs from the MC3357, mentioned alongside, Ambit has the first easy-to-use low noise,

o cost UMF dual gate MOSFET - the BF960 from Siemens.

With a gain of 18dB, and

7 mowse figure of only 2,8dB at 800MHz, you will see what we mean. At 200 MHz, the
zawm is 23dB, and NF only 1.6dB. Combine these figures with the famous ease of use of a
2ua gate MOSFET, and you have the easiest and most effective front end device yet.

£%.60 each

Moving Coil Meters

Ambit offers a very wide range of low cost
meters, together with the unique ‘Meter
Made' scale system for professional grade
scale customizing:

Serias

00

920 30x50mm
930 36xE3mm
940 twin 35x45mm from behind 350p

950 55x45mm from behind 300p

Stock movement 200u/A/750§%. The 930 series

is 5% linear, others are 77uA at 50% FSD. These
and many others available in quantity for OEMy
SAE for full scale details olease. (Not in car)

cost?
250p
276p
375p

internal 12v
from behind
internal 12v

Coils & Filters by TOKO

After a period of relative price stability,
please note that some prices are increased-
as a direct result of the failure of £ versus
stronger trading currencies. {Mainly Yen}

7 & 10mm | FT: for AM/FM -
455/4 70k H: ippens

1000s e
0o
33p

mienst 1y peEs of

Short Wave Coils sets

Now two ranges of impedance/couglng o d
TV video and sound |Fs/detectors
Another new tange in 10mm

GPJ‘H: MH2 caramic IF sDund fikter
Molded F coiis full catalogue 15p
Ultra stable coils for 30 - 200MHz from

30

31p
BOp

20p

"'Kl:u—z.l: 220 package 1A all 95p
| 7900 series UC TO220 package 1A all £1

TEMUC e TOZ20 package WA all 90p
| TEBLCP sees TOR2 W0mMA all 365p
i L2090 ss 2= 3&/sdjustable VAA 195p
ﬂ TEMGT2C Sa—p sdjustable volts 175p
mm Sarp adjustabie voits 175p
| T33C peecoion controller 65p

l Wi NS FILTERS FOR NOISE/RFI et_t"i

! = 1EC connector £4.83

“wire in’ cate £3.87

llnEnnsT“ SH
:

op'o 7 seg displays

0.43" High Efficiency HP:
5082 1650 red CA
5082- 7653 red CC
5082- 7660 yellow CA
6082- 7663 yellow CC
5082- 7670 green CA
5082- 7673 grean CC
0.3" Standard HP
5082- 7730 red CA
5082- 7740 red CC
0,5 Fairchild
FND500 red CC
FND507 red CA

WI24N
MIZON
LAN34BN

71p
66p
186p
60p
64p
I6p
B5p
54p
Gap
Bfp
27p
10p
36p
130
1060

233p

| 741CN’ Bdil haze
T47CN
748CN
NESITT

NES3IN

150p
150p

TLL: Stundurd nnn LP SchottkY

'LSN’

7400
7401

LEN’
7455
7460
7463
7470
7472
7473
7474
7475
7476
7478
7480
7481
7482
7483A
7484
7485
7486
7489

N

35
17

28

24

74126
74128
74132

All prices listed in
pence ¥

‘N’ ‘LN
57
74
73

‘LSN’ n
a4 134
275
15

ICMT217 ¢ count
& display £9.60
ICM7207 . clock
105 pulse IC E4.95
108 1CM7208 - count
& display £14.95
as ICL7106CP - LCD
DVvM IC £9.55
KIT, £24.80
LED DVM with
1% T E2065
Ambit overspill

the remainder of they
lcolumn s not OSTS

Van cap dlades

78
29
40
60
&0

85
150

MVAMI‘I5 105[1
MVAM126 105p
matching 10 a max
of 6 diodes  25p
per diode (1%)
KV1210 275p
!‘-‘IN & swm:hmg

BA479 pm
tda1061 pi- ne!work

Radio; Audio;Comms ICs:

Only the very best quality - and only types
we have used in our own laboratory tests
Radip frequency * mixen + oacillstoris)
TOATD BC to VHF front #nd system
TDA1083/ULN2204 am/Im/audio in one IC
TOA1090/ULN2242 am/fm hifi tuner system
HA1197 LF/30MHz am receiver system
CA3123E/uA720 LF/30MHz linear system
TBAE51 LF/30MH2 linear system
SD6000 DMOS RF/Mixer pair

|F amplifiers

CAJOHOE/KBEANZ famous FM IF fystem
HA1137W/K 4420 as 3089 + deviation mute
CA3189E update with deviation mute
TBA120a/SN76660N FM if and detector
TBA1208 hi gain version TBA120
MC1350P agc |F amp

MC1330P  synch AM demodulator
MC1495L precision 4 quad multiplier
MC1496P  popular double balanced mixer
Communications circudit

KB4408 differential ampiifier

KB4412 2 bal,mixars/ageigain/doudb. conv
KB4413 am/fm/ssb det, AGC, ANL, mute
KB4417 3mV mic processar preamp
KB4423 FM nojse blanker aystem

Audia preamps,

LM381 stereo high gain/low THD
LM1303 stereo audio optimized OA
TDA1054  high quality with alc option
KB4417 see above

Audio Power am E

TBABIOAS 7W RMS overload protected
TDA2002 8W/2§)in pentawalt package
TDA2020 15W AMS hifi power dc coupled
TCA940 10W higher voltage 810
ULN2283 1W 2,5 to 12 v supply capability
LM380N8  1W power

LM380N14 2.5W power

HA1370 HiFi 15w in easy heatsink pack
Stereo Decoder Devices

MC1310/KB4400 original pll decoder
CA3090AQ RCA's pil decoder

UA75B8  Buffered version of 1310
LM1307/uA707 non pll type

HA1186 advanced adj.sep pll low thd
HA11223 newpilot cancel tow thd/imd

All ambit decoders are supplied with the LEO
beacon of your choice. Please state colaur.

R T RO
Hepawel
HoSoady

—m w0
(4] mo NO s

Some of the biggest stocks of specialist MOS and
FET transistors for radio in the UK

BF900 BOp* 40673 55p* 40822 43p*
40823 51p* MEM680 75p* BF256S 34p*
Most types for most RF circuitry, inc new

UHF T package types etc. See price list

Hitachi VMOS 100W powser devices

Hitachi 28K 134 /25J48 100W comp
VMOS. Data and circuit info £1, and the
devices themselves for £14 00 a pair *

ﬁ fr. Talak

5 rou s the
LED slu 5 dia
ap

aquare

3 T value,....

(mm) 2.5x5 2.5dia
17p 14p

Vallow 20p

Green

15p 15p
20p 16p 16p
Orange 24p/he 29p/hel 17p
he= high efficiency L= lens end
Switch Systems: Check our combinations |
& wary vary wide sslection of BOTH Alps SUB
series units, (Sch AB/Oreor ) &
the miniature Dialistat units. Available in DIY
systems for maximum flexibility and low cost.

10% disc for 10
25% per 100 mix

Chokes - biggest range/biggest stocks
Most E12 values ex stock, any to order
7BA series  TuH to TmH

BRS8 series  100uH to 33mH 19p
10AB series 33mH to 120mH 33p_

FM IF FILTERS ceramic and linear phase

CFSE/SFE10.7 stereo ceramic |F 10 7MHz
filters in 5 groups

CFSB10.7  mono/roofing IF filler

BBR3125N 4pole linear pahe 10.7MHz 150p

BBR3132A 6pole linear phase 10.7MHz  250p

MPX pilot tone filters for 19 & 38kHz

BLRA3107N Stereo 4k7 impedance 215¢
BLA2007 Stereo 3k3 impedance 220p
BLA3152 Mono 4k7 impedance 100p
BLR3157 Mono 4k7/3k0 imp 100p

AM/FM/SSB IF FILTERS

MFL series 2.4kHz ssh /455kHz carrier
MFH series 4/5/7kHz BW on 455kHz
MFK series 7/9kHz BW an 465kHz
LFY455D 12kHz 4 ele ladder on 455kHz
CFM2455 6kHz micro mechanical .
SFD455/470kHz murata IF filter
CFT4RRRA/C A/RkHz min + 21FTs
CFU470C GkHz on A70kHz

Ratic Detectors for FM/NBFM

1A651/7 A455kHz ratio det

KAN1508/9 10.7MHz ratio detector
94ACS15106/7 10.7MHz ratio detector
Quadrature detectors for CA0B9E etc
KACSESEEHM single 1
HRACS34342/3 dauble G8n

Palyvaricon tuning capacitors + trimmers
ZATOSTT 2AZBEPF AM =171
CY22217Z.2=335p AM
Zx20pF FM
CY2321TPX  Jx335pF AM
3Ix20pF FM

16p

1195p

1750

12 trimmarst  248p

anenuator
BA182 bandswntch
diode 21p

10 for 1500
Aoguests for the
naxt issue of the
catalogus now baing)

2p |, 5
11C80DC  1400p bookad” for ﬂll—

And Finally oo
Further details of these, and many more of
the wonders of the world of wireless in the
new Ambit catalogue - with magazine supp-
lement. 45p inc pp etc.

Phone (0277} 216029/227050 9am-Tpm

pum

it is ready (about
Novembarl. Ploasa
sand 45p 1o resarve
B EORY.

8629 divide by 100
to 150MHz  4.20p
S5HM0DC 320MHz
divida by t1en 7.80p

callers { anvtime

Tuner Modules

From the biggest and best range

TUNERHEADS for 88-108MHz band 2(vancapl

EF5803 6 cct, 3 MOSFETs, amp. osc.

EF5801 6 cct, 2 MOSFETSs, osc op

EF5600 Scet, MOSFET RF, by TOKO

EF5400 4cct balanced mlxerlpm agc

EC3302 3cct FET input

TUNERSETS by LARSHOLT (head+/F]

7252 Dual MOS head/iow dist |F

7263 FET head, mpx decoder inc 26.50

IF AMPLIFIERS all with deviation mute, agc,

afe, mates dri

F020 J 685

7030 Mus preamp, finear phase filter 10.95

7130 2 mos preamps, 3 |pfilters 16.25

NBFM1 455/470kHz NBFM moduls 9.95

MPX decoders, all with piiot tone fiiters and

buftfer amplifiers for min 300mV RMS

92310 1310 based system

93090 3090AQ based system

91196 HA1196 based + birdy filter

91196B HA1196 based + birdy filter +
2 x LM380 audio monitor amps 16.45

911223 HA11223 based system 12.50

AM RADIO -

91197 The original MW/LW varicap

tuner with electronic switch

The uniband tuner module

6,95
8.85
1299

11.856

9122 13.22

AM FM RADIO UNITS

71083 Using TDA1083, provides a completa
MW/LW/FM portable radio chassis
for clock radio etc 12,95

710830 Drive/dial system for 71083 1.75

SPECIALS: TUNERHEADs in the range
40-200MHz to special order

The EF5803 and EF5400 are available to

cover bands in the region described. The costs
depend on guantity and actual mods required to
cover the desired band. Max coverage approx
20% of centre frequency selected. Also, pieasa
allow 3-5 weeks delivery for these itams

2 GreshamRoad, Brentwood, Essex.
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TOTAL AmpLIFicATION FRom GRIMSON ELEKTRIK

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS
STEREO PRE-AMPLIFIERS

POWER SUPPLIES

We produce sunable pawer supplies which use our superb TOROIDAL lransfarmers only 50mm high with a
120-240 primary and single bolt fixing (inciudes capacitors /bridge rectilier)

POWER AMPLIFIER KIT i

The kil intludes all metalwark, heatsinks ang hardware to house any tws of our pawar amp madules plus a power
supply |1 s contemporarily styled and i1y quality is congmient with thit of aur gthet produsts. Comprehensive
nsiructions and full back-up service enatiles n novice {n bulld it with contidence in 3 faw haurs

CPR 1—THE ADVANCED PRE-AMPLIFIER

The best Ere-amphfier inthe UK The auperiarity of the CPR 1 5 prob,
is 3 auperh A00B, this together with 1 high slewing rate-grsures
tracking heavily modulhted recards Commidn-mode distarion

togs The v rfoad maegn

with POWER AMPLIFIER MODULES

B Ly CE 608  60W/8 ohms 5.0 15y £16.30
accurate to 1dB. signal to nome ratie is 70dE fofative to 3. 5mV. dis overioad 200Hz CE 1004 100W/4 ohms 35 D-35w £19.22
Fallowing this stage |8 tha fia) gain/ balnnce SUAge 10 brng tape. luner WET amp - signal fewvely CE 7008 100W /8 ohms 45-11.4 B £23.22
Signal 10 noise =tio ASE. slew e 3V/US TH B 20H: 2 i FET muting No  CE 1704 170W/4 ohms 45.0-45y £29.12
controis g fited  Thera is no provison for tone cantrals. CER 1 WIE 15 Supply to be =15 CE 1706 170W/8 ohms [l 1 £31.90
Vot
TOROIDAL POWER SUPPLIES
CPS1 far 22 CE BOBor 1 x CF 1004 €1aa7 POWERAMPKIT RN
CPS2 1or 24 CE 700401 20 CE 608 E16.82
MC 1 PRE-PRE-AMPLIFIER for 2 x CE 1008 or 1 & CE 1 708 £i7.68 PREAMPS.

. s are avallabie i e versiang — ong
Lt :““E £15.21 usis standard componenis, and the atnar
or 1.5 € 708 £2268 . S) nses MO resistars where necesssry

Suitable for nearly ail vy g-coil cartridges i y 70/170uv able i the p ¢ b This madule brings
signals from the now populzr fnw buiput moving-coil carinidges up to 3 Smy itypical signal required by mos|

pre-amp disc inputs) Can be piowkred frarr a 9V battery or tram our REG 1 regillator board IS¢ 2R TE V704 0r 214 CE Y708 £23.98  and tantalum eaaciiors
REAVEINKS CPR| E2048  CPRIS  c3gse
RE P Light duty. 50mim. 2 €W £1,30 MCl £1850  mMCiS  e204s
G 1 — POWER SUPPLY G

" powaer, 1600mm 1 4060w E2.20

wip 150mm, 11 €W £2.85 POWERSUPPLY;

m. stz 120 ae 240y €18.50 REG £6.75 THE £1.75
an two, dnlled 100mm haatl ks

The regulator module, REG 1 provides 15-0-15v to power the CPR 1 and MC 1 )1 can be used with any of our
power amp supplies or our smali transformer TR 6 The power amp kil will accommodate 1t

o with two 1 70W modules - E28.18  BRIDGE DRIVER, a1

Dbtain up 1o F40W uEing 2w 170W amps
POWER AM PLIF'ERS THERMAL CUT-0UT, 70 ¢ £1.80  and thismodute HD £5.40
Feee ihe number of tacarding studios. edurational and goyemmen DN BUto ' : R I M s 0 N E LE KTR I K
8 CAIMETN amos satistacionly for Quile some tima We heve a

¥ 1 st o The power aimp s aviilabie in five Iy pe 5 ail ayw the
typically 01% 2ny powsr TkHz 8 o, 1 S 25V /US, 1A STAMFORD STREET, LEICESTER LE1 6NLL. Tel, (0833) 537722

rEAuEnEy responas 1O 3BkH:. — 48, statuliny un niditonal! pratection drives All : i
it izl ; Y b _ / prices shown are UK only and include VAT and post COD 90p exira. £100 imin Exportis no problem please
any load sately, sensitvity 776mV [250m\ o DDV on reguest) size 120 5 BO « £ 5mm write for specific quote. Send large SAE or 3 International Reply Coupons for detailed information

It would be prrintless ta list in = small & =
=5tablishments & wha have bean
ranataton for the highas i

98 ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1978




Understanding Digital Electronics
New teach-yourself courses

In the years ahead the products of digital electronics technology will play
animportant partin your life. Calculators and digital watches are already
commonplace. Tomorrow a digital display could show your vehicle
speed and petrol consumption; you could be calling people by entering
their name into a telephone which would automatically look up their
number and dial it for you.

These courses were written by experts in electronics and learning
systems so that you could teach yourself the theory and application of
digital logic. Learning by self-instruction has the advantages of being
faster and more thorough than classroom learning. You work at your
own pace and must respond by answering questions on each new piecel
of information before proceeding.

After completing these courses you will have broadened your career
prospects and increased your fundamental understanding of the rapidly
changing technological world around you.

The six volumes of Design of
Digital Systems cost only: Ea- I n
+90p. post &

And the four volumes of packing

Digital Computer Logic and
Electronics cost only: £4 8 6 0

4 A
of digital Systems is written for the engineer seeking to learn But if you buy_ Azl c.ourses, £| 2 00 - ;;E,liﬁgm &
more about digital electronics. Its six volumes — each A4 size — are the total cost is only: -

packed with information, diagrams and questions designed to lead you
step-by-step through number systems and Baoolean algebra to
memories, counters and simple arithmetic circuits, and finally to a
complete understanding of the design and operation of caleulators and
computers.

The contents of Design of Digital Systems include:

Book 1 Octal, hexadecimal and binary number systems; conversion
between number systems; representation of negative numbers;

Price includes surface mail anywhere in the world — Airmail extra

Flow Charts & Algorithms

complementary systems; binary multiplication and division. HELP YOU PRESENT: _
Book 2 OR and AND functions; logic gates. NOT, exlusive OR, safety procedures, government legislation, office
NAND, NOR and exclusive-NOR functions’ multiple input gates; truth * procedures, teaching materials and computer
tables; De MOFQEI"IS Laws; canonical forms; ICIQIC conventions: programs by means of YES and NO answers to

Xarnaugh mapping; three-state and wired logic.
Book 3 Half adders and tull adders; subtractors; serial and parallel

:dgags:is?;%c:s:torasand arithmetic legic units (ALUs); multiplication THE ALGORITHM WRITER S GUIDE explains how
nd div ystems. . r ; ‘
Book 4 Flip flops; shift registers; asynchronous and synchroncus to ddgflne;frf:eﬁueszir?;‘lrst, eﬁ:;ﬁiﬂg;:z ::asrtnorl(‘i;:r
counters; ring, Johnson and exclusive-OR feedback counters. random clnle IR UAKE W 3 S tud F-)f
sccess memories (RAMSs) and read only memories (ROMs) shown. All that students require is an aptitude for

questions,

Boak 5 Structure of calculators; keyboard encoding; decoding display logical thought. Size: A5, 130 pages. This book is a
=2ia: register systems; control unit; program ROM; address decoding; MUST for those with things to say.

nstruction sets; instruction decoding; control program structure. 2

Book 6 Central processing unit (CPU); memory organisation; £2 95 i 45p post & packlng by surface .
cnaracter representation; program storage: address modes; input/ - mail anywhere in the world. Airmail-
QuTputSystems; program interrupts; interrupt priorities; programming; extra.

assemblers; computers; executive programs; operating systems and

time sharing,

GUARANTEE L

It you are not entirely satisfied your money will be refunded,
JUmN SIL GED mmn el Smm S A MG G S e S A M GRS S s
Cambridge Learning Enterprises, Unit 12, Rivermill Site,

i Freepost, St. Ives, Huntingdon, Cambs. PE17 4BR
England

I Please send me the following books:

l - sets-Digital Computer Logic & Electronics @ £5 50, p&p

- - - - included
igital Computer Log_uﬁand Electronics is designed for the beginner | . sets Design of Digital Systems @ £9.00, p. & p. included
= mathematical knowledge other than simple arithmetic is assumed,_l '''''' Combined sets @ £13.00, p & p included

“ough the student should have an aptitude for logical thought. It consistst ~ The Algorithm Writer’'s guide @ £3.40, p & p included

= four volumes — each A4 size — and serves as an introduction to the N

subsect of digitai electronics. Everyone can learn from it — designer,l EMG iy s R S WS S

l=s2cutive, scientist, student, engineer. Address

Contents include: Binary, octal and decimal number systems;
@nversion between number systems; AND, OR, NOR and NAND
#@es and inverters; Boolean algebra and truth tables; De Morgans
—aas; design of logic circuits using NOR gates; R-S and J-K flip flops;
Drary counters, shift registers and half adders.

CAMERIDGE LEARNING ENTERPRISES, UNIT 12, RIVERMILL SITE,
FREEPOST, ST. IVES, HUNTINGDON, CAMBS. PE17 4BR, ENGLAND
TELEPHONE: ST. IVES [0480) 67446
PROPRIETORS: DRAYRIDGE LTD. REG. OFFICE RIVERMILL
LODGE, ST. IVES ~ REGD. IN ENGLAND No. 1328762

I enclose a "cheque/PO payable to Cambridge Learning Enter-
prises for £ . . . ..

Please charge my “Access/Barclaycard/Visa/Eurocard
Mastercharge/ interbank account number . . . . . -

Signature, .. ........... .. . .. . “deleted as appropriate
Telephone orders from credit card holders accepted on 048C-
67446 (ansafone). Overseas customers should send a bank grat i~
sterling drawn on a London Bank. ) 3 R
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The latest kit
innovation!

from (WTLIIL

the quickest fitting

CLIPON -
capacitive discharge
electronic ignition

in KIT FORM -

@ Smootherrunning // e
@ Instant all-weather starting \ \
@ Continual peak performance

@ Longer coil /battery/plug life

@ Improved acceleration/top speeds

@ Optimum fuel consumption

Sparkrite X4 is a high performance, high quality capacitive discharge, electronic
ignition system in kit form. Tried, tested, proven, reliable and cgmplete. It can be
assembled in two or three hours and fitted in 1/3 mins. .

Becauss of the superh dasign of the Sparkrite circuit 1 completaly eliminates
probilers of the contact bregker. There ls no misfire due to contact breaker
bounce which s eliminated elactronically by a pulse suppresson ciroult which
prevents the unit Hring If the points bounce ooen at high A P M. Qontact breaker
burnis-ehmnated by reducing the current to about 1/50th of the narm. It will
perform equally well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCA lock on and, thergtore, &liminates the possiniity of tlowing the
transistore of the SCR, (Most capacitive discharge ignitinns are not complersly
foolproot in this respect). The circult incarporates a volt outpit for
greatly improved cold starting. The circuil includes oy ighit
systems function light, and security changeover sw cleswith
conl/ distributor igniticn up to 8 cylindars

THE KIT COMPRISES EVERYTHING NEEDED
Die pressed epoxy coated casa. Ready drilled, atumin,
sink, coil mounting clips. and accessories. Tap qual!
transformer and components, cables, connactars, P C znd silicon
grease. Full instructions to assemble kit neg. or pos. earth and fully illustrated

instaliation instructions.

ul

ard heat

NOTE — Vehicles with current impulse tachometers {Smiths code on dial RV1:
will require a tachometer pulse slave unit, Price £3 35inc. VAT post & packing

Electronics Design Associates, Dept. ET 10
82 Bath Street. Walsall, WS13DE. Phone; (9) 614791

Name
Address

Phone your order with Access of Biarclaycard

QUANTITY REQT Sand SAE if brochure vnly regured

Inc VAT and PP

| aniciose cheguePO's §
J Ol ReEE anicisy chegee PO'S for
l TACHS PULSE SLAVE UNIT £3.35 £
L Chegue No

Accessnr Barclaycard Ne

100

All pricés qubtod include VAT. Add

VALUE £1. Official orders

despatched on day of receipt. SAE with enquiries please. MINI!\AUI!A ORDER

25p UK/BFPO Postage. Most orders

p

d from schools, etc. (Mini

g
Whol ] ilable for

£5). Export/Wholesale enquiries

list now

bona-fide traders. Surplus

always

BUY A COMPLETE
RANGE OF
COMPONENTS AND
THESE PACKS WILL

HELP YOU

* SAVE ON TIME—No delays in
waiting for parts to come or shops to
open!

* SAVE ON MONEY — Bulk buying
means lowest prices — just compare
with others!

* HAVE THE RIGHT PART — No
guesswork or substitution
necessary!

ALL PACKS CONTAIN FULL SPEC BRAND
NEW, MARKED DEVICES — SENT BY
RETURN OF POST. VAT INCLUSIVE
PRICES

K001 50V ceramic plate capacitors, 5% 10
of each value 22pF to 1000pF. Total 210,
£3.35

K002 Extended range, 22pFto O 1uF 330
values £4.90

K003 Polyester capacitors, 10 each of these
values 0 01,0 015,0 022,0 033,0 047,
0.068, 01, 015, 022, 033, 047uF
110 altogether for £4.75

K004 Mylar capacitors, min 100V type 10
each all values from 1000pF to 10,000pF
Total 130 for £3.75

K009. Extended mylar pack. Contains all
values from 1000pF to 0 47y F Total 290
capacitors to £11.25

K005 Polystyrene capacitors, 10 each value
from 10pF to 10,000pF, E12 Series 5%
160V Total 370 for £12.30

K006 Tantalum bead capacitors 10 each of
the following 0.1, 0.15,0.22, 033,047,
068, 1,22, 33 47,68, all 35V;
10/25, 15/16 22/16 33/10 47/6
100/3 Total 170 tants for £14.20

K007 Electrolytic capacitors 25V working,
small physical size 10 each of these popular
values 1, 22, 47, 10, 22, 47, 100pF
Total 70 for £3.50

K008 Extended range, as above, also
including 220, 470 and 1000p F. Total 100
for £5.90

K021 Miniature carbon film 5% resistors,
CR25 or similar 10 of each value from 10R
to 1M, E12 series Total 610 resistors
£6.00

K022 Extended range, tolal 850 resistors
from 1R to 10M £8.30

K041 Zener diodes, 400mW 5% BZY88
etc 10 of each value from 27V to 36V, E24
series Total 280 for £15.30

K042 As above but 5 of each value £8.70

STEREO AMPLIFIER
CHASSIS £5.50

Complete and ready built Controis Bass,
treble. volume /on-off, balance 8 transistor
circuit gives 2 watts per channel output Just
needs transformer and speakers for low cost
sigreg amp  Sutable metal cabinet (W374)
£2.00 — or buy the amp, case and trans-
former tor €10,00 and get DIN speaker
sockets and knobs free!!

AMPLIFIER KIT £1.75
Mono gen purpose amp with tone and
vol /on-off controls Utilizes sim_ circuitry to
above amp. Output 2W into 8 ohms_ input
matched for crystal cartridge 4 transistor
circuit Simple to build on PCB provided
Can be either battery or mains operated. (For
mains powered version add £2.20 for
suitable transformer) Blue vinyl covered
aluminium case to suil (W372) £1.30.

BC182B OFFER
Special Offer for quantity users. Tk _v035 +
VAT, 5k .032 + VAT Price negotiable on
10k + approx 80k avallable

PC ETCHING KIT MK 111
Now contains 200 sq. ins copper clad
board, 1lb Ferric Chloride, DALO etch-resist
pen, abrasive cleaner, two miniature drill
bits, etching dish and instructions. £4.25.

EDGE CONNECTORS
Special purchase of these 0 1 pitch
double-sided gold-plated connectors en-
ables us to offer them at less than one-third
of their original list price!

18 way 41p; 21 way 47p; 32 way 72p; 40
way 90p.

THE NEW 1978-9
GREENWELD
CATALOGUE

FEATURES INCLUDE:

* 50p Discount Vouchers

* Quantity pnices for bulk buyers
* Bargain List Supplement

* Reply Paid Envelope

* Priority Order Form

* VAT inclusive prices

Price 30p + 15p Post

HEAT SINK OFFER
Copper TO5 sink 17mm dia x 20mm_ 10 for
40p; 100 for £3; 1,000 for £25.

74 SERIES PACK
Selection of boards containing many dif-
ferent 74 series ICs 20 for £1; 50 for
£2.20; 100 for £4.

TMS4030 RAM
4096 bit dynamic RAM with 300ns access
time; 470ns cycle time, =ingle low capacit-
ance high level clock i/ Fully TTL compat-
ible; Low power dissipation Supplied with
data £2.75.

MISCELLANEOUS ICs
Supplied with data if requested MC3302
quad comp. 120p; 710 diff comp (TO99)
40p; ZN1034E precision timer £2.25;
LM711 Dual diff comp 65p; LM 1303 dual
stereo pre-amp 75p; MC1469R voltage reg
£1.580; UPC1025H audio £3.50; 575C2
audio £2.88; TDA2640 audio £2.92;
TBAB10S audio 70p; SN75110 dual line
driver 70p; MC8500 CRCC gen POA

EXPERIMENTERS

CALCULATOR
Based on the C500 chip, this pack of parts
enables the more experienced constructor to
make an 8 digit 4 function calculator, The
comprehensive data supplied includes full-
size layout of PCB required, types of suitable
display and keyboard that can be used etc
Components included in the pack are C500
calculator chip, driver IC. all components for
inverter/clock circuits, Rs Cs etc All for only
£3.50.

RELAYS
W847 Low profile PC mntg 10 x 33 x 20mm
6V coil, SPCO 3A contacts 93p.
WB32 Sub min type, 10x 19x 10mm 12V
coll DPCO 2A contacts £1.15,
W701 6V SPCO 1A contacts 20 x 30 x
25mm_ Only 56p.
W817 11 pin plug in relay; rated 24V AC,
but works well on 6V DC Contacts 3 pole
c/orated 10A 95p.
W819 12V 1250R DPCO 1A contacts Size
29 x 22 x 18mm min. plug-in type 72p.
W834 50V ac {24V DCjsed. 11 pinplug-n
type 3 pole c/p |UA contacts Only B5p.
W84 1§ Dpen oonstruction mains ralay. 3 sets
10A c/n contacts. £1.20,
Send SAE for our relay list — 84 types listed
and illustrated

LOW COST PLASTIC BOXES
Made 1n high impact ABS The lids are
retained by 4 screws into brass inserts In-
terior ot box has PCB guide slots (except
V219).

V210 80x62x40mm biack 58p

V213  100x75x40mm black 72p

V216  120x100x45mm black B6p

V219  120x100x45mm white 86p

SPECIAL SUMMER OFFERS
Audio ICs

76003N  £1.40
76023N  £1.00
LM380 80p

76013N  £1.00
76033N  £1.40
TBAB10S  90p

Linear ICs etc.
741(8DIL)  18p BD131 24p
555 25p  BD132 28p
1N4148 2p 2N3819 18p

DIODE SCOOP!!!

We haue been lortunate to obtain a large
quantity of untestad y unmarked giass
silicon dipdes Tesung 3 sample batch
revealed asbout 70% useabls devices —
signal diodes. high voltage rets and zeners
may all be included. These are being offered
at the incredibly low price of £1.25/1,000
—_ or a bag of 2,500 for £2.25. Bag of
10.000 £8. Box of 25,000 £17.50. Box of
100,000 £60.
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have bought from us before, you will know just how large
varied our stocks sra. For those who have yet to know, we
sublishing a series of five advertisements month by month to
up-to-dats information and prices on the most important
% we carry. Thase sdvertisaments will appear in stapped
tion in five journsls — E.T.1., Elektor, Practical Wireless,

ARDWARE/SOLDER TOOLS

Practical Electronics and Everyday Electronics, so that the
complete series will be available each month. In this way, no
matter which journals you read, BY DETACHING AND SAVING
THESE PAGES, YOU WILL HAVE A VALUAELE AND COM-
PREHENSIVE MONEY SAVING CATALOGUE. Next month —
Section One.

ecTrOVALUE Buying Guide

oection 5

SWITCHES
ERG Dual in Line
One pole change over SDC1 42p
' DER TOOLS VERO PRODUCTS TERMINAL PINS SLOPING FRONT PLASTIC CASES Two-SDC2, 78p 3—SDC3, £1.08
k- = (Not made by Vero} The 1798k has white top ard grey bottom On Off 2 pole SDC2 42p 4 pole
) VEROBOARD 0040 " dia for 0.1 matrix per section, the 2523E has light grey top and dark SDS4 75p. 6p SDS6 £1.08.8p —
X60 Tomp. cantrofied 0.1°" matrix copper clad 3 75" x 100 35p per 500 £1.5 grey bottom section SDS8, £1.32.
£8.90N 7 & 46p 0052 dia for 016" matrix per  Both have anodised aluminium paneis Multiple — 1p/8 way DS16A1—8
= glement £3.60N By 255 55p 100 40p (Both types double . 99p 2p/4W DS 16A2-4 £1.08 |
11 types) aa 90pN PR o Type w H1 H2 o] Price L}
30 5'x375 55p ended) 1508k 171 38 75 121 ROTARY MAINS
X Super £3.50N 5 x3 75" 62p VEROBOX STANDARD 5 12t £4.19 Lorlin MS 4amp . . . .. 48p
‘._nlernrzm ¥ £2.50N 845" x 15" 53p BOXES 2523E 0 52 100 156 £6.36 WAVECHANGE
s for ORYX50 DIP-BOARD £2.24 High Impact polystyrene light grey 19’ CARD/FRAME CASE SYSTEM Lerlin CK series, MBB contacts
: " vQ Dip-Board 91p  lop, dark grey bottom section accepts plug-in modules and standard 12W  37p 1p
AR Quiick Ch.lrgpgr_:‘c;'dslzsus 24-way plug-in £2.20 Type L W H European size circuit boards 6w 37p 2p
oo 7568 £2.30N 32-way £2.40 2514F 100 50 25 £1.64 Light blue with natural anodised aluminium AW 37p 3p
e 7545 £2.30N EURO Dip-Board £€3.57 2516G 100 50 40 £1.86 end plates 3W 37p 4p
;"d" 7546 52'301‘ 0.1" matrix unclad 2518H 120 65 40 £2.07 Can be rack-mounted ROTARY SWITCH KIT Type RA
Sl 7535 £2.30N 375'x25 31p5'x375°'60p 2520) 150 80 650  £2.35  Type Item Price 6 wafers , 60p
B anee00 EURO Board g89p 2522K 188 110 60 £3.13 3841L Case £20.71N RA Wafers MBB
¢ £10.60N 0.15"" matrix, copper clad VEROBOX CASES 3842F End plate angles (pr : 83pN 1P 1W or 2P 5W 66p
i 35N 375" x25 36p5 x25 §0p Constructed from ABS material 3843A 8 Module £4.00N RA Wafers BBM
A Sprint 375 x375° 50p 5 x3.75  light grey top & dark grey bottom 3844G 4" Module £3.05N 1P 12W, 2P 6W,
g:‘n £8.62N 67pB 45 x15 53p section. Anodised ali. front and 384658 2" Front panel €1.02N 3p 4W, 4P 3W,
i £5.00N 0.2’ matrix, copper clad rear panels Internal guides for PC 3846H 1" Front panel 97pN 6P 2W 66p
= REIVN d‘;DpN 5'x34" 76p boards 3979K Board for module £1.39 B
N s atiion PIN INSERTION TOOLS 1034E Veroboard, clad £1.42 | RA Shorting wafer, MBB
i "B"‘d‘*“ Apy No PIT1 for 0 040 ' pins Type L LIRD) 1041J DIP-board £3.59 Rotating open-circuit 66p
il w'sgaaoou (0 1" matrix) £1.40 1237J 154 40 B85 £2.56 (267H 31-way plug 97pN
= woon PYROMET&R 1238D 154 60 85 £2.82 (258C 31-way socket £1.06N PUSH BUTTONS
£25.00N No. PIT5 for 0.052" pins 1239K 154 80 85 £3.38 Standard Size
T : (0 15" matrix) £1.10 1410J 205 40 140 £3.53 EUROCARD CONNECTORS SSP10, 250V 3Aac
ERERTOOL SPOT FACE CUTTER 1411D 205 75 140 £3.96 2876D 64-wayplug £2.47N | oh on, push off
. = EB.98N | g iable for any matrix 81p 1412K 205 110 140 £5.12 2B74C 64-way socket E4.48N | Loieihole 5 sep
= cozzie, PTFE SR3AN 65pN SSP11, as SSP10
EX C-240V 15W  £3.60N push 10 make 52p
A £1.60N NEW ANOTHER SPECIAL FROM ELECTROVALUE Sub-Miniature 250V 0 5A a ¢. .
e nd ‘;;': el N‘ﬂ‘%’“ WE ARE NOW NAT/ONAL DISTRIBUTORS FOR gsg; pus: to Lnaki ggp o
< 08 J 3 533 push to breal P +
B k<t NASCOM 1 MICROCOMPUTER KITS (Panel hols 0.25')
= 104 106” P FOR DELIVERY FROM STOCK o
CCN-240V £3.80N NETT PRICES FROM £197.50 + V.A.T. CASTELCO RANGE 250V 1A i
sl 'ISW‘ ‘ : QUANTITY DISCOUNTS ac i
=cactance) TRADE ENQUIRIES INVITED 0 375" hole with long white fixing 4
==mant E1.90N | ring unless otherwise ordered i
e AspN No. 2644 SP make 18p .
s ! TRANSFORMERS No 3244 DP make 34p s
— c'x 240V £3.60N All mains transformer primaries S0TS2A 50V 2A (110/120V pri} 606/1 6-0-6V 100mA £1.00 No 2648 SP break 18p |
ik i £'1‘EIJN suitable for 240V input except for tapped 25,45V MT280 6V.6V, 250mA £1.40 No. 3248 DP break - 34p |
e ";nbo = 50TS2A Pri/sec shield £6.55 909/1 9-0-9V 75mA £1.00 No 2634 SP on/off 17p i
- 'iz;za‘ﬁv rlesenN GP302 30V 2A 28T05 12V,12V,2-0-2V 0 5A GP909 9-0-9V 0 5A £2.10 No 3234 DP on/off . 30p o
= <= éfson tapped at 12, 16 20, 24V £4.60 £3.85 12012/1 12-0-12V SOmA E1.00 No 4434 as 3234 but switch e
: ‘30 N GP501 50V 1A 28T1 12V, 12V,2-0-2V 1A £4.90 1200 12-0-12V i00mA  £1.20 sections reversed S == |
AR i tapped 19,25,33, 40V £4.30 28T2 12V.12V,2-0-2V 2A £5.30 MT150 12V, 12V 150~2£1.70 No 4444 as 3244 but switch i
STAND ST’C{ E1.50N * GP502 50V 2A 12T05 6V.6V,0 5A 151A 15-0-15V 1A £3.20 sections reversed 34p 52
— = -S N tapped 19,25,33,40V £6.30 {Split primary 120, 120V) £3.30 GP202 20-0-20vV 0.75A £2.30 Spare rings in black, red, yeliow, 6
f;‘I:Af':'ERANGE L GP601 60V 1A CT1 17V 1A charger duty tapped 301A 30-0-30V 1A £3.80 green, blue, white or pink each 1p
£4.75N tapped 24,30,40,48V £4.60 9V £2.9 Miniature L S transformer .
£4.75N GP602 50V 2A CT2 17V 2A charger duty tapped LT700 Pri 1K2CT Sec 2 2n TOGGLE 250V 1 A ac e
£4.75N tapped 24,30,40,48V £6.70 at 9V £3.25 3%p Chrome finish %
Eﬂ.?5l\l 50TS 50V 2A CT4 17V 4A charger duty £3.85 1011C SPST 56p
EI‘Z-ISN tapped 25,45V FT16 3V 1 5A £2.45 1016C SPDT 61p
¥ Pri/sec shield £6.55 GP12 12V 1 5A £2.30 1019C SPDT
centre-off 64p
gg;: 409D PDTAN S s 77p
BOpN PRINTED CIRCUIT RELAYS REED RELAYS oo=n consiruction g::ell\ﬁr:giztsrt;gﬂsov 2Rl
MATERIALS MINIATURE CONTINENTAL 5V 106n CSAE s 90p S7101 SPDT 63p i
€1.90N | COPPER CLAD BOARD 300 x TYPE 12V 845n CSA 25 $7201 DPDT . 84p L
£1.90N 150mm Type R42 12V 185n 2 C/0£1.80 5V 57n CDAS deutie $7203 DPDT T
s=ad far HMS Single Sided Type R44 12V 185n 4 C/0£2.00 12V320n CDA 12 scubien o centre-off 84p i
SRBP B5p; Fibreglass £1.65 PC socket type P40 97p £1.19 $7205 DPDT biased :
£5.70N Double sided SRBP £1.00 Ordinary wiring skt W40 88p REED RELAYS =ncicsed type el o £1.20
£5.70N UNCLAD SRBP 300 x 150mm Mounting strip 6 posn R40  26p n/o 7 - $7207 DPDT biased
der Kit in presenta- 56p PIGMY MAINS RELAY 3 C/O LPS12 singte 590~ 98p one side £1.51
EB.80N FERRIC CHLORIDE, Lab grade 10 amp 6V 29n, 12V 110n, 24V LPD12 double 3550 £1.32 $7211 SP 3-way " £1.10
sicar kit in wallet 100gm pack 47p; 500gm jar 475n LATCHING RELAYS enclosed S$7301 3PDT " £1.42
6ON £2.30 alld.c _ each £2.30 no 37401 4PDT £1.80
POSITIV-20 Acrosol. 75¢c with 240V a ¢ 8200n cail €2.55 CLAS 5V 2000 £2.30
instructions £1.30 CLAT2 12y 2257 £2.30 MICROSWITCHES SPDT
ETCH RESIST PEN SSUO1 button, lever or roller 85p
Decon with spare tip 85p TIME SWITCHES (Smith's)
73 0063 00 For electrical use, 13A rating
SILVER CONDUCTIVE PAINT IMERSET for wired-in 2
= 3gm vial Elecolit 340 MEET US AT BREADBOARD 78 STAND T & situations, 2 on & 2 off actions per o
B — = o 2! ranges free on £1.92£1.68 £2.20 day . il £11.60N o
AUTOSET 13A socket outlet T
Otherwise as Imerset = £10.95N

$ENT POST FREE U.K.
N1z over £5 list
2 27p handling

w

T DISCOUNTS on
vhere list
= where list

=¥ MERCHANDISE
NEW

#V.A.T.— 8% to value of order
For items marked *, add 12%%

«FOR ACCESS OR BARCLAY-
CARD orders, just phene or write

your number.

No discounts allowable on prices
marked Net or N

TEAR OUT AND TAKE GOOD
CARE OF THIS PAGE AND
REMEMBER TO LOOK OUT FOR
NEXT MONTH'S ADVERTISE-
MENT TO ADD TO IT

OUR COMPUTER-AIDED SERVICE
TAKES GOOD CARE OF YOUR
ORDER NO MATTER HOW LARGE
OR SMALL

ELECTROVALUE LTD

28,ST. JUDES ROAD,ENGLEFIELD GREEN,

EGHAM,SURREY TW20 OHB
Telephone Egham 3603 Telex264475

Northern Branch - 680, BURNAGE LANE.

BURNAGE, MANCHESTER M19 1NA(061)432 4945




HOBBY WRAP
Model BW 630 _

F ot
posn '
BOSITIVE 411

o

Wrapping
Tool
Complete
with Bit
and Sieeve

WIRE-WRAPPING TOOL
5 (0,6 3mmisg
ODIFIED" wrap

3 IN 1 WIRE DISPENSER

New wire dispenser culs

and strips three different

colours of wire. Quick and

easy to use packet size
AWG

. Red, Blue, White

Kynar insulated.
£4.07

ek

OK PLIERS AND
CUTTERS

UNIVERSAL CUTTER
Cuts everything. Leather,
wira, plastic, tin-plate,
cardboard. Stainless steel
bBlades

Just ane of the range of
high quality pliers, cutters,
tweezers and screwdrivers.

DIP/IC EXTRACTOR
TO!

oL £119 TOOL WITH PIN
The EX-1 Extractor is

A u STRAIGHTENER
ideally suited for hobby

enthusiast or 1ab eriginesr

Featuring ons piece soring 22.79

stesl construction. It will
extract all LS|, MS1 and
SS| devices of from 8 1o
24 pins.

Extractor Tool EX-1

DIP/IC INSERTION

WIRE-WRAPPING KIT
Contains: Hobby Wrap
Tool W5SLU:30 M, Wire
Ditpanser WO-30-8, (2)
14 DIR, (2) 16 DIPs,
Hobby Board H-PCB-1,
DIP/IC Insertion Tool
INS5-1416 ana DIP/IC
Extractor Tool EX-1.

Wir rapping w a8
Kit Blue

| £19.22

IC TEST CLIPS £297

FOR DUAL-IN-LINE

PACKAGES

" Provida full access ta
integrated circuit DIP
lsads.

* Remove DIP's damage
free

* Solve probe attachmant
problems.

® Simplity protokype and
production testing, fleld
sarvice work, and quailty
cantrol.

® Avallable in sizes to
accommodate ail DIP's;
Tleld tits 14-pin DIP's
etc,

o 80P * A ffered in ten
TERMINAL ANO re offered |
DISTRIBUTION STRIPS GERUOEenE
Bread boarding building
blocks with universal
matrices of soiderless
plug-in tiepoints.
® Facilitate quick,

solaerliess circuit bulld-up

and check-out an
universal .1 x .1’ matrix

dlameter.

backing.

Seeusat
BREAD BOARD ‘78
21st-25th November.
Seymour Hall, Londﬁon
Stand Nos. A5—A

TAMTR

217 Toll End Road, Tipton
West Midlands DY4 OHW. Tel. 021-557 9144

® Accept ali components
with leads up to .032""

Require no special patch
cords.

Includes integral non-
shorting instant mounting

" L DIP SOCKET
P

Duaian-ine package, 3

level wire-wrapoing,
pRosonor bronze conract,
tm intay fimish ping 025

{0.83mmisa,, 100

(2.5a8mm) centre spacing.
18P Om |

Socket 14 Dip

16 Pin Dip
Socket

FROM 29p

HOBBY WRAP TOOL
Wire-wrapping, stripping,
:nwupulng tool for

WG 30 on .025 (0,63mm) [ Fieguiar
S S wrap A | wsu.3p PinDip Plig
Modlfied (With 16 Pin Bp Plug ©
Ag47a. BESO7 Wrap WS5L-30M Wilh 16 Pin Orp o 871

OK Machine&ToolUK |
Limited

48aThe Avenue Southampton SO12S8Y

DISTRIBUTORS
WANTED 3 % sk

Telephone Southampton(0703) 38966 7 Telex477222 Cablegram OKMAC

(DEPT. ETI) Components,
ETI Construct

All Prices incl

ONE STOP SHOPPING — P.C.B.s

Hardware, Cases, Part Kits, Full Kits, A complete service to the
or.
VAT. P&P 30p per order

PROJECT ferdware Ey
Pack Except where capyright restrictions exist PCBs are available tor all projects trom Sept 1976
and include
Graphic Equaliser 601 1.60 — 20.13
Graphic Equaliser PSU 602 g 158 |se0aB cpesy 4.60 Bongos .65
TOP R F Attenuator 603 5 5 1878 710 2m Power Amp 80  Loudhailer .60
Watchdog 604 o8 b .09 Double Dice 1.35  Continuity Tester 50
Watchdog PSU ggg Yos s e > e 152 A, BTV Patier Gen  (set 2) 2.85 Spint Level .88
PROJECTS  Sweep Oscillator 4 3 50 53 by 567 Hean Rate Monitor 1.00  3-channel Tane Control .70
Stereo Simulator 60B . & 388 s 697 Reaction Tester 1.45  Clock A 1.05
B ey () e oo 3o e 2 338 | Meul Locaror 549 -85  Experimenters Power Supply -90
e e R o a5 X 305 1545 Door Bell -85 555 Timer Board .60
-R. R &g = R Drill Controtier 60 Hammer Throw (set 3) 4.80
Burglar Alarm 613 5 165 - 2.20 630 .80 Porch Light .70
SeadAlgAh! Asmuder g}g o |l e 298 395 10,00 || D'gital Frequency Meter (st 4) 2.90 RMS Mster .95
] Az';jlca v:;:f;l’ II\/T;vonome 2e ‘ 131 182 e 293 Digital Thermometer 1.20  Rain Alarm 1.00
Compander 617 ) 1010 8 30 315 23.15
50 watt High Power Amp 618 ! 646 = 5 2 SYSTEM 68
100 watt High Power Amp 619 1 916 = - e
High Power Amp PSU g%g ! g gg 7 gg @5 i rgm: PSU .90 VDU ‘A 2.70 VDU B 2.85
LED Dice PU 2.35 631 2.50 TTY 2.00
Marker Generator ggg ’ 1? ?g 1 gg . gg ‘:-g; Cuts & Ram 2.25  (PCBs are modified)
Skeet 5
5 a 84 165 6.62 .
Flash Trigger 628 g o8 p > 21.69 [ Discounts on any 3 PCBs 5%, any 4 PCBs 10% Al
Disco Lightshow 629 305 279 5 055 3725 568. any 5 PCBs 12% %, any 6 PCBs 15% et
Pink Norse Generator 630 100 - b 6 oho
Nov 76 541 Train Controller T001 | 527 584 395 15.81
Jan 77 444 S.walt Sterea T002 200 1403 684 345 26.32 i 4]
Feb 77 448 Stereo Disco Mixer 1003 1 13 74 87 — 16.21 SON OF ETI
Dec 77 Clock B T004 210 113 = = 13.41 4
Jan 78 House Alarm A T005 200 10 93 308 9.50° 29.37 THIS MONTH'S
Jan 78 House Alarm B 1006 304 i : HOBBY BARGAINS
Feb 78 Metal Locator Mk I} 1007 5391 876 3.38 18.97
Mar 78 Frequency Shifter PSU Tgos 214 3 L a79 ELECTRONICS 100 x %W 1K carbon resistors »  30p
Mar 78 Frequency Shifter T009 7 16 99 = 240 20.89
Mar 78 LCD Meter 1010 1 | 2462 = - 25.62 ) X —
Mar 78 Light Dimmer TO11 3.40 312 2 707 PCBs and Kits available from
’clpr 7788 gas Mu:nor L()ng 10 151' 1 ;o 135 13,:: TAMTRONIK. ;Op(l)uMgrin mains PSU 3V/6V/9V, 12V DC
ay tar Trek Radio 1 61 g e 7.8 A, suitable for calculators and TV
Jun 78 Stars & Dots T014 1 533 11.49 346 22,11 PCBs and Kits also available for| Games. Only £2.99
Jun 78 Spectrum Analyser Tol5 832 35 76 16 02 5.00" 65.10 ;
June 78 Wein Oscillatar 1016 ) 6 36 480 240 1425 | everyday electronics, send SAE for
Jui 78 UFO Detector TO17 145 1018 .80 = 1243 details
Jul 78 Torch Finder 1018 a5 127 - — 1.72
Jul 78 Temperature Meter TO19 100 24 41 = 25.41
(i 73 Euwer To20 .90 287 116 - 392 | For a tew kits it s not possible to supply ALL campanents To avoid disappointment we
Sep 78 Cross Halch Generator T021 1.40 5.93 366 1.65 12.64 :
Sep 78 Stac Timer T022 2130 1427 1104 165 29.26 recommend you send SAE requesting kit detaiti Plegss fuote projecl and kit reference
Sep 78 Wheel of Fortune Toa e i s 224 8.3¢ || number when details of a specific kit s required. SAE qutomanically brings free catalague.
Oct 78 Complex Sound Generatar T024 295 10.15 1196 = 25.06 OVER 100 KITS NOW AVAILABLE
Oct 78 R F Power Meter T025 110 224 712 238 12.84
Oct 78 Power Bulge 1026 60 Al .78 79 2.88 TRADE AND EDUCATIONAL ENQUIRIES WELCOME
Oct 78 Telephone Bell Extension T027 95 348 302 215 9.60
Oct 78 Proximity Switch T028 195 791 325 = 13.11
Feb 78 Ultra Sonic Receiver 1029 60 338 495 = 8.93 [
Feb 78 Ultra Sonic Transmitter TO30 45 82 3.20 - 447 Visht our shop st: | Mail Order or Telophone
32 MARKET PLACE, GREAT
BRIDGE, TIPTON, WEST MIDLANDS |
| Access
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SAME AS
ETI OFFER

Hours, mins. secs. | i
month, dale. auto palen-
dar, back-light, quality
metal hracalet.

£8.95

SPECIAL  solar+alarm
LCD waich

T0
ETI
READERS
SOLAR ALARM
WATCH
¢ Hours, ming, secy

diplayed
+ Day. date, day of
k

20
¢ 24 hour pensirating
alarm.
* Quality medad bracelel.
" Powsrad from 1alar
panal

\With battary back ap,
* Backfight <+ aute
calesdar.

£29.95

*QUARTZ LCD ALARM *

Snooze + backlight Batteries last 1 year
approx Includes batteries and travel pouch
Excellent value

£17.65

THOUSANDS SOLD
11 FUNCTION
SLIM CHRONO

6 digit 11 lunctions

* Hours, mins, secs.

* Day. dale. day of week.

= 1/100. 1/10, secs, 10 x
secs, mins.

* Splil and lap modes.

* Back light, auto calendar,
* Dnly 8 mm thick.

This same walch is being
sold for £22.00 in newspaper
and magazine special ofler
ads,

Metac Price
£12.65

KO

The Seiko Quartz Collection encompasses a wide and exciting
range of quartz watches for men and women. Day/Date quartz.
Ultra-thin quartz. Digital quartz watches with liquid crystal
display for continuous readout. Even a digital quartz alarm
chronograph. It's what you’d expect of Seiko. The first quartz
watch ever sold was a Seiko. And Seiko’s expertise in every
phase of the watchmaking process makes it possible for Seiko
to make any part of any Seiko watch, and to exercise a unique
quality control system through every step from design to

completion. Whichever Seiko Quartz model you select, you get List Price £130 Lis! Price £85 List Price £120 List Price £165
more than just a technologically advanced timepiece. Metac Price £105  Metac Price £68  Metac Price £98  Metac Price £125
HANIMEX LADIES
Electronic SOLAR LCD ALARM
LED Alarm Clock 5 funclion LCD Only 25 x 20 mm and 6 mm LCD

Alnm

) _ THilide Swiechl
By | Fart
{hiice Swrichi | r
| !
|

Snonre
: ‘

Festure and Specification

= =our minute display

® _arge LED display with p m and alarm on indicator
= 24 Hours alarm with on-oH conirol

= rsplay flashing lor power lass indication™

= Zepeatable 9 minute snooze

= Ssolay bright/dim modes control

* Solar panel with
battery back-up

* Back light + aute
calendar.

thick. 5 function: heurs,
mins, secs, day. date. +
back light and auto cal.
Elegant melal bracelel in
silver or pold. State pre-
ference

§ iyt 7 eaction hours,
minz. secs, day. date. day
of weel 24 hear penel-
ralimy alarm. Back light

;ayﬂ'nduarli. mins, secs, s liadsr
* Quality metal bracelei. £ 1 0 - 9 5
Unly £24.95
£12.95
THE METAC
DIGITAL CLOCKS MIERO
* COMPLETE KIT » CASSETTE
@ Pleasant green display - 12/24 Hour readout RECORDER

@ Silant Synchranous Acsuracy - Fully electronic

® Pulsating colon - Push-bution setting

@ Building lime | Hr - Altractive acrylic case

@ Easy-fo-loliow instructions - Size 10.5.x 5.7 x B cm
@ Ready drilled PCB 1o accept components

PRICE £6.65

Hand-held only 2% x § x
V2 inch, Identical to welt |
known models being sold

at €35 |

OUR PRICE

SINCLAIR SCIENTIFIC

B <A be Es gy, o T A 1eomm e0mm PROGRAMMABLE
£24 + free program library
£8.9 (|n:;:-;::::lq\:;\7 worth £4.00
ony £12.95 rrom meTac
TV GAMES

All products carry full 12-
month guarantee. Please
add 30p P&P with all
orders. All prices include
VAT

Shops open 9.30 to 6.00
daily

T-ade enquiries welcome.

COMPONENTS
2N 3055 transistors 50p

2 inch LED's, red 12p
green 15p
yellow 15p
orange 15p

DL 704 displays 80p
DL 707 displays 80p
Watch batteries 70p
(state type)
Mercury tilt switches 50p
Crystal mic_ inserts 50p

Also useful for sonic applications and
sound transmitters {(buzzers etc)

METAC
EXCLUSIVE
CALCULATOR
WATCH +
STOP-WATCH
SEIKO STYLE

Calcutator: X. + x. — K
Time: hours, mias, secs. day
date, day o week

PRICE £49

A

o’ 2

Black & white £9.95 Colour £12.95
4 games. 2 ball speeds, 2.ball'angles
2 bat sizes

67 HIGH STREET
DAVENTRY, NORTHANTS

— - — Tel. (032 72) 76545

M ETAC Electronics & Time Centre

327 EDGWARE ROAD
LONDON W2
Tel. (01) 723 4753

Barclay & Access welcome
Phcne or Send Card Number
with order
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g Sl $iel
%% T available for all ETI projects
#

from day one of ETI, ‘phone
; your order

pevaz = ~ -

SPECIAL OFFER—Single
sided Pax PCB mat, four off
4% x 6%’ 99p all up

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD -+ Tel:01-891 1923

HAPPY
MEMORIES

21LO2 RAM (450ns)
1-15@ 95p, 16-63 @ 92p, 64 up @ 89p
2114EMM RAM (300ns)
1-3 @ £6.25, 4 up @ £6
2708 EPROM (450ns)
1-3@£7.25 4up @ £7
16 PIN DIL SOCKETS
Gold 22p, 100 up 21p
Tin 12p, 100up 11p
RAMS LIKE A SPARE BIT — 1.2mm
bits for Antex CX17 and CCN soldering
irons 45p
Cheque or P.O to
G. J. Greaves
5 Cranbury Terrace
Southampton
Hants. SO2 OLH
C.0.D. available at cost
All prices include V.A T Add 20p postage

AT LOW COST

At last the complete single board

MICROCOMPUTER

The experimenter and hobbyist needs

VIM-1

Use the VIM by itself with its on board

28 double function keypad and 6 character LED
display

Then expand to full mainframe via 3-44 way edge
connectors

It comes to you assembled and tested

Just connect your +SV D1 5A power supply and

VIM-1 is operational in minutes

Three manuats provided enable you to

MASTER MICROPROCESSOR TECHNOLOGY
Plus features include

@ Hi speed cassette interface 185 bytes/sec

® |K user RAM with sockets for additional 3K
® Sockets for 20K ROM expansion

@ AS|| alpha/numerics direct to an oscilloscope

@ 4K SUPERMON MONITOR includes

@ Single step with variable trace speed

@ Register modify /inspect whilst in program
@ Hex displacement calculator

® Black transfer plus much more

£199 plus 8% VAT = £15.92
TOTAL = £214.92

Plus full technical support and demonstrations from

ANDOR ELECTRONICS LTD.

11 The Precinct, R Y. kport SK6 4AE
Tel: (061) 430-4770

DEAD or ALIVE
ORJUST .>

SAFELY SHOWS YOU!

Safety fast! Shows: 1, If all
wires correct, 2, Live wire
faulty, 3, Live and Neutral
wires reversed, 4, Earth faulty,
5, Neutral faulty. Shows exact
fault instantly. British made
£3.95 post free. Save time. Be
sure. Be safe.

PERSONAL SAFETY CO.
Dept. ETI, P.O. Box 1

Y LLANRWST

Gwynedd, North Wales

For UK orders
add 50p for post

and packing
Al prices
include VAT
BUTTON CELLS
Dia. Hgt. Prica/ Call
225mAh 25.0 Jib 0.65
600mAh 345 10.0 1.15

VENTED CELLS

(for fast charge)
280

0 45 Ah 175 0.95
05 Ah HP7 or Size "AA 1.10
1.2 Ah 2235 490 1.45
1.8 Ah HP11 or Size 'C” . 1.95
4.0 Ah HP2 or Size ‘D’ C 27%
10.0Ah 415 90.0 6.00
6.0V Pack 5x1.2 Ah nicads 7.50

Tags available at extra 10p per cell for 0.5Ah, 1.2 Ah and
1.8 Ah nicads only.

Charger — Suitable for any of the above vented nicads —
charges up to twelve similar cells in a series at a 50mA or

200mA rate £9.95

Siras approi. 1N mm
Mail order

E.T.1.P.C.B.s

Epoxy glass laminate — drilled and tinned

Complex Sound Gen 2.05
R F Power Meter 0.54
Power Bulge 0.30
Bell Extender - . 0.59
STAC Timer 3 1.99
Wheel of Fortune 0.98
Cross Hatch Gen 1.32
ETIWET 0.76
Metal Loc I 0.88
Metronome | . . ! 0.55
House Alarm A & B 2.47
Hammer Throw (3 of) 3.98
Clock A & B 2.85
3 ch Tone Con 0.56
Dig Thermometer 1.08
Graphic Equal 1.38
TV Game 1.25
Many more available including this month’s
circuits

S A E for full list. Prices include VAT, Please
add 20p post and packing. Orders over £5 post
free
P CBs from your own artwork — write for
quote

T.S.1. (St. lves) Ltd.
37 Telegraph Street
Cottenham, Cambridge, CB4 4QU
Tel. (0954) 51177

TELERADIO for
INSTRUMENTS
AMPLIFIERS
RADIO CONTROL
COMPONENTS
SEMI CONDUCTORS

Send S A E_for lists required

01-807 3719
Closed on Thursdays

e et capemei——

lllustration shows low distortion Audio Oscillator type A0146
Distortion 0015% Range 100hz to 100Khz. Output 1v Sine & Square
Price £35 (or in kit form £30) Tax extra 8% P P £1 50

TELERADIO ELECTRONICS

325 FORE STREET, EDMONTON, LONDON, N9 OPE

p A R R R e T R e e e i e e e e
" A. Good quality ribbon microphones and amplifiers DCB includes 1 4 pole c/o level "
] switch and 1 B pole c/o lever switch and lamp, holder and reflector 75p )
1. B. Microswitch 5A 8p I'
§ C. Smaller microswitch Bp §
‘l D. Two-channel unitwill provide 2 independent channels for telequipment servicescope "
) SAE for details '
1
y E. Receiver capsules 5p 1'
€ F. Microphone capsules i0p |
" G. Black Bakelite telephones £2.95 "
‘i IH ;\-lnanédset or?ly Engg 'p
. odern phones -
1: J. Loudspeaking telephones £39.50 d:
¢ K. Dals £1.00 ¢
) L. Coils 15p 3
:. M. 2 Microfarad condensers 10p :'
= S N. Ringers 40p
" 0. Cable, wire per quote "
} P. Telephone Circuit boards : Wi A T ) a . 508 )
‘. Q. Sobd metal work benches — wired — crated . . .. . . r— £25.0 1'
 R. Radios, complete working withoul case £1.50 §
l: $. Quanuty Power Transistors V17X 94 Offers |:
:I )
‘I )
‘h 4

e et e e

Seven day delivery. Write to or telephone for further details
CONVERSATION PIECES (ETIl) 55 Swindon Road
Cheltenham, Glos. 0242 35707
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DIGITAC
DIGITAL
REV. COUNTER

The Digitac is a voltage impulse
digital tachometer, which is suit-
able for all negative earth ignition
systems. It has a 2 digit 7 seg-
ment display housed in a black
case. Please specify no. of
cylinders and if 6 or 12 volt sys-
tem.

Ready built £19.78
Kit form £14.96
Prices are fully inclusive
(Quantity discounts)

ELECTRONEQUIP

36 Merton Avenue, Portchester
Hants PO16 9NE. 07018 73455

BARGAINS FOR THE
ELECTRONIC HANDYMAN
BRANDED LED DIGITAL
ALARM CLOCKS

—

(1) 2) i3
Returned to Service Department wilhin guzrantes
period

{1} With alarm repeat — S.R. S P. of £17 00 oHer=g at
£4.95 inc. VAT

With luxury lamp and repeat alarm as feawred n
most major U K Mail Order catalogues SR S P
£31.00 — offered at £8.95 inc. VAT

With integral luxury light and repeat alarm alsc ss
featured in most major U K Mail Order catzioz
S RSP of £32 00 — offered a1 £8.95 inc V.

These will be sold as received from our customers with
the existing fault{s) and without guarantee

PRESCOTT CLOCK AND
WATCH COMPANY LIMITED

2

3

Prescott House, Humber Road, London NW2 6ER
e

Linsley-Hood 75 watt Power Amp
modules, built and tested, from £12.50.
Complete module kit £10.50 inclusive.
unsley-Hood 75 watt amplifiers constructed
and repaired, comprehensive range of spares
n stock. Details and list free. I. G. Bowman
Dept. ETI), 59 Fowey Avenue, Torquay, S
Devon

PRECISION
POLYCARBONATE
CAPACITORS

All high stability — extremely low leakage

240V AC RANGE (= 10%) 63V DC RANGE () each
s  L{mm)D Eeach pF(Tol +1% *2% +5%
27

2,1 12.7 134 0.01-02 1.80 122 0.88
322 33 186 166 022047182124 090
w25 33 16 178 10 226 152 108
47 33 19 208 22 280 194 1.42
&5 33 19 224 47 400 272 224
268 508 19 248 68 488 336 266
=0 508 19 264 100 694 468 356
20 508 254 374 220 1332 998 680

Additional values and closer tolerances avail upon
’guest )

TRANSISTORS, DIODES, I.C.s, Bridge Rectifiers,
Zaoacitors, Plugs + Sockets, Vero, Fuses, etc. — a
=mmplete range is carried, please send for our free
2ecvled price list which will be sent by return of mail

.. FESI§ ORS High stability, low noise. carban film
+~—5% tol 2W @ 40 C 1/3W @ 70 C E12
senes only — from 2.2 ohm to 4 7M_All 2p° each;
*5p"/10 of any one value; 95p°/ 100 of any one
walue: £4.35°/500 (may be mixed in 100s); £8*/
© 200 (may be mixed in 100s)

SPECIAL DEVELOPMENT PACK: 10 of each
sewve 2 2 ohm to 2 2M (730 resistors) — €6 50"

=acn
T&c/f5% 2.2 ohm to 10M — 5p° each; 2W c/f
=% 10ohm to 10M — 8p” each

PRESETS: 01 W submin skeleton presets — vertical or
mrzontal 100 ochm to 1M 7p" each, £3°/50, £57/
“IE 222 50°/500, £407/1,000 Values may be
TeC AW B et
DIODES: 1+ 10+ 50+ 100+ (Values
&N ~—5% 3V-33v10p 9%2p 9p 8p may be
. 73200V 18p 17%2p 16% 15p  mixed)

TANTALUM BEAD CAPACITORS: aF/V.
I 222033047 068 1uF all at 35V @ 10p°
SSwSs 22725 + 11p’. 2.2/35@ 12p.4.7/35 @
= £8 35@17p" 10/25@17p" 10/35@ 21p"
TS 20 22/15 33/10, 47/63 @ 21p° 68/3 @
S737 1003 @ 21p° (deduct 1p each forgty. of 10+ —
wses may be mixed)

T %2 — UK/ Export add cost air/sea mail, Add 8%
W =xcept those marked “add 12%:%, Wholesale price
iz eziable to bona fide companies Shop open 900
-3 20 om. Mon -Fri

MARCO TRADING
(Dept. T10)
The Old School, Edstaston, WEM,
Shropshire
Tel. WHIXALL 464 (STD: 094872)
{Props.: Minicost Trading Ltd.)

Capacitors. Tantalum Bead (ITT Union Carb-
ide, NCC). 50v .33 uf, .68, 35v, .22 33 47
1-01-56 4.7, 6.8 16v 2247 = 10p 10v
22uf 33 68 = 18p. 63v 100uf = 20p 10v
100uf = 30p. Electrolytic 250v 10uf CEIO
O8P. 1000 uf 63v erie. .50p 50v. 4 7uf
CEW 80 .06p, 10uf CRO4W .07p, 35v 33uf
ITT .07 47 uf CEO&W .08 30v, 4700 uf
Plessy .50, 25v 100uf Mullard .09, 470uf
Mullard 17p 10v 1000uf CEO4W .15 Price
breaks 50-199 less 10% 199-500 less 15%
500 + less 20%. Same type components
obtained to order. Min. order £2.00, .35p
P&P all orders below £10.00. Larkswood
Electronics, 25 Larkswood Road, Chingford
London E4 9DS. 01-529 8255.

e —
THE ROYAL FREE HOSPITAL
HAMPSTEAD

MEDICAL PHYSICS
TEGHNIGIAN IV
(ELECTRONICS)

An Electronics Technician is required for
the Electronics Workshop of this major
teaching hospital to assist with the deve-
lopment and maintenance of electronic
circuits and equipment

Applicants should hold the City and Guiids
Final Certificate in appropriate subjects or
an equivalent qualification. Some practi-
cal experience in the use of analogue and
digital circuit techniques is desirable
Salary on scale: £3,423-£4 488 per ar-
num, including all allowances The star-
ting point depending on qualifications and
experience and the successful candicate
will be encouraged to study for a nigher
qualification, by means of Day Reiease
Application Form (to be retumed by
3rd November, 1978) and Job Des-
cription from the Personne! Depart-
ment, The Royal Free Hospital, Pond
Street, Hampstead, London NW3
2QC. Tel: 01-794 0500. Please quote
ref: 0761.

Camden and Islington Arez Hszszith
Authority (T)

L.C.D. CHRONOGRAPHS, 5 cig:t dispiay
stopwatch to 100th secords. Lap timer, P M
indicator, S/S bracelet display backi:ght
£16 96 L C D Solar watch £16 95 Ladies
L.CD. watch S'S or gilt bracelet £13 95
L.C D. watch /stopwatch to seconds £13 85
Prices fully inclusive. Cheques, P.Os to —
RAM ELECTRONICS, 49 Avondale Road,
Fleet. Hampshire
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Chromasonics . .. ....... 90
Crimson Elektrik ... ... .. 98
S (G DR 42 & 43
Dalston Electronics . .. ... 92
Delta Tech. & Co. .......94
Discount Computing ..... 82
Doram ... .. ....... 49, 53
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L B Electronics ........ 64
Lektrakit . . ... . ... .. 36, 70
Maplin ... ... 108
Marshalls . ... ......... 77
Metac . Je oo 103
Minikits . . ... .. ... . ... 42
Mountiandene ... ... ... 64
Nicholls . . ... ... .... 64
NicModels . .. ... ...... 92
O K. Machine ......... 102
P B Electronics . ....... . 96
Rowellls = vo s o 96
Plosventraml = 0 2,6
Progressive Radio . ... ... 64
R.F. Equipment ...... ... 10
Roger Squires .. .. ... . .. 78
REENUC, . .. . T 83
Sentinel Supply .. ...... 78
S e S 89
Stevenson . .. .. ..., e 2
Sinclair Radionics . . . . ... 61
Swanley ... ..... .. .. .. 82
Tamtronik .. ... ... . . . 102
TIEREET TEia e i e 36
Technomatic . ... . .. . 11
Teleplay ........ .... . 107
Tempus .. .......... .. 62
Trampus . ............ 70
TSR e, oy Bogwe- .. 94
Trident ... ........... . 52
WVigido) o 94
Videotime .. ... ... ... 50
VWETL@ITel 0 s s et s noAma merh 8,9
Wilmslow Audio . . ., .. .. 36
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PRINTED
CIRCUITS

HARDWARE

Comprehensive range Constructors’ Hardware
and accessories

‘Selected range of popular components.

iFull range of ETI printed circuit boards,
‘normally ex-stock, same day despatch at
icompetitive prices.

P C. Boards to individual designs.
'R&slsl-coatad apoxy glass laminate for the
«d.i.y. man with full processing instructions (no
gunusual chemicals required).

Alfac range of etch resist transfers, and other
drawing materials for p.c. boards.

Send 15p for catalogue.

RAMAR CONSTRUCTOR
- SERVIGES

MASONS ROAD
STRATFORD-ON-AVON

WARWICKS. Tel. 4879

MOTOROLA 6800
COMPUTERS

Single board 6800 17 command 1K
Mikbug compatible Monitor, 1K user
RAM, 1K Crystal Controlled VDU, CUTS,
fully buffered, room for extra 3 x 2708
PROMS £175.00
Single board 2. Similar to above but with
QWERTY keyboard . . . £205.00
NEW Mini 6800. Two p.c b. kit, 1K
monitor, 1K VDU, RAM, CUTS, QWERTY
keyboard , £145.00
VDU kit. 1K Crystal controlled, memory
mapped, parallel input video output
Should suit most processors £60.00

All prices include VAT and post Please
send SAE for leafiets. Mail Order only

HEWART
MICROELECTRONICS

95 Blakelow Road
Macclesfield, Cheshire

COMPUTER HOBBIST, components at
lowest prices. Write for free price list, stating
your specific interests. PACS, 12 Alma Road,
Monkstown, Co. Dublin, Eire.

PLEASE MENTION ETI
WHEN REPLYING
TO ADVERTS

COLOUR MODULATOR
i FOR ALL TV GAMES!
£6.95

@ Red, Green & Biue inputs @ Switchanis
background colours @ FREE Interface
Complete details for tank battles — lifelike effects
WILLIAM STUART SYSTEMS
137 Billericay Road, Herongate, Brentwood, £ssex CM 13 3SD
Telophone: (0277) 810244

STRATHAND

SECURITY
ALARMED?

It not you should be. We specialise in Alarm equipment sultabis for

home. office or faclory. All ilams brand new top qualily fully

guaraniesd.

101 Magnet and resd swich. Flush fitting. 4 Wl
|2mm dismeter by 34mm desp . .

102 Magnet and reed switch, Flush fitfing scraw,

Requires hols

hale 15mm diameter by 1dmm deep ., ... ... o
103 Magoat and reed switch. Surface fitting. 4 wire, 5

L e L L T 80p
104 Magnef and reed switch. Heavy duly. Size 103mm by 20mm by

18mm, Two hola fixlag - o..ooooiienniiinin.. £3.00
105 Pressure pad — sinir fread 22" by Bl ., ... £1.35
106 Pressure pad — large 29%" 16" ..., .......... E2.05
107 Window foil — ssif-adhazive — top quality, 70" roll by ‘4" \;iﬂl

£3.17

108 Foil blecks — sell-adhasive. [Joins foil to cable) ... ... 19p
110 Keyswilches wilh mounting plate and cover ... ... -.. £3,70
VI Ball buxes hawvy duty plastic cosled matal .. ... ... £8.05
112 Bail 6" heavy duty — very loud 12v 00, ......... £10.25

116 4 core cable [DOmm — white £10.75

123 Copirol pamsi to British Standard Mains/ballery, silent

entry/axit. Anti-tatse slarm circuitry £46.40
All prices include VAT and postage

PLUS
Radar (microwave| units. aulomatic 999 dialling units with laps
message, and many other items.

STRATHAND SECURITY

44 St. Andrew's Square
4§ Glasgow, G1
Tel: 041-552 6731/2

Callers Welcome

LED PPM Single chip Peak Programme
Meter (SN16880N) drives 5 LED's directly,
easily cascaded to increase range/resolution.
£3-50ea. inclusive. Applications sheets alone
18p. Peter Francis, 34 Ashley Dr., Twicken-
ham TW2 6HW

DIGITAL WATCHES. See my range of high
quality L.C.D. watches and clocks all with 12
month guarantee from as little as £3.50
Send S.A.E. for colour brochure. D. HULLAH
(Watches), 14 Willow Grove, Harrogate,
N/Yorks.

[l VIDEDGRAPY aus= cynastues

e86es 3

Videograph II links to the aerial socket of
your tv and provides a full colour
oscilloscope display! A must for hi-fi, home
entertainment, discos, organs etc

New — signal invert control, integral square wave
generator. Plus — full details for testing your audio
system for transient distortion, crosstalk etc
Complete ﬁ’g,y Luxury cabinet and
Kit only controls. £9-95

INC POST, PACKING, VAT READY BUILT VIDEOGRAPH £59.95

SYSTEMS Ltd ! :lrr""l vood (0277) 810244

A GENUINE BARGAIN OFFER. LCD
Twenty Function Square Slim Chranograph.
CONSTANT DISPLAY: Hours, Minutes,
Secands, A.M., P.M.. Month, Date, Day,
Roll-over, Backlight, CHRONDGHAPH —
Minutes, Seconds, 10th., 100th Lap Time,
Lap Indicator, Total Tlme Return Ordinary
Time, Freeze Time, Memory, Stainless Steel
Locking Bracelet. 12 Month Guarantee.
Money Back Guarantee. ONLY £18.50.
Without Chronograph £14.50. To J.
RAMINGER, 1 St. Laurence Way, Stanwick,
Naorthants, NNS 6Qs

FINISH ¢
YOUL IFFW

. 'or at least your pro_;ecu If there is one thing which is
1mpcsq1ble to do at home is lettering front panels to pro-

fessional standards. At least until now,

If you cast your

eyes right a while you'll see our new panel transfers sheet,
which has been carefully designed to allow you to do ex-

actly that.

The transfers are easﬂy rubbed down,
and the two sheet set contains a mass of
lettering and —uniquely—control scales for
both'rotary and slider.puts.

Each sheet measures 180mm X 240mm
and comes packed flat in a stiff cardboard
envelope for protection. There should be
enough for dozens of projects here - and the
longer you wait the worse they’ll look!
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Main Console has
3 Facility Handicaping
Switches.

guarantead.

Electrical knowledge is not a necessity to assemble this project — just simple soldering.
Cheques and Postal Orders to be made payable to TELEPLAY'; send your order (No Stamp Needed) to
Teleplay, Freepost, Barnet, EN5 2BR or telephone your order quoting your Barclaycard or Access numper
Queries and Technical Advice offered either by phone.or by calling at our shop

SHOP OPEN-10am to 7pm - Monday to Saturday |

CLOSE TO NEW BARNET BR STATION — MOORGATE LINE

ch this page each month for new cartridges, as they become available.
Compare our prices with similar products in the o2 $T572: w20 2057 well over £100.

| ZZ=aInN¥M) EUROPE’'S LARGEST STOCKIST OF TV GAME COMPUNENTS.

UL

| Yo werme Sooee

2 z- 223 nclude Postage,

R ?Jmﬁwm

14 Station Road, New Barnet, Herss ENG 1200 7= 07-2407033/01-441 2022




NMRPLIT

everything for the modern DY electronics enthusiast and more.

(

THE ‘DRUMSETTE’ RHYTHM GENERATOR

Organists. pianists, guilarists . . . an aulomatic drum set lo
accompany you! Nine highly realistic instruments play
fifteen different rhythms. Filteen rhylhm-select louch
swilches and a touch plate for stop/start withoul rhythm

change gives absoluta ease of operation. Build il yourselt
for under €65 including Smart teak-ellect cahinet. See il
and hear it in our shop! Send for full construction delails

REVERBERATION SYSTEMS
High quality spring line driver module uses 4 integraied
circuits and two transistors. Built and lested circuit board

now: MES48, price 25p. o with wiring instructions for spring line. XBASE. price
‘ £6.00. Power supply to suit drive module costs around BOARDS AND PCB's
£2.50 and constructjon details are in catalogun, or ask for Pages 59 to 61 of our catalogue show you our range of
leallel MES24. Mechanical spring Verohoards and §-Oscs or if you prefer to make YOur owin
fings: Short Nne (XLOBJ) £4.44 pch's @ rangs of elching systems including the novel
Long line [XBBAF) £10.39. (AN elch-in-a-bag system, plus printed circuii iransiers for the
prices include VAT and p. & ¢.) protessional finish o your boards.

9-CHANNEL RADIO CONTROL
SYSTEM. A comprehensive model
control sysiem. leaturing nine
independent fully proportional
channels achieved by a design
using very few components thus
keeping the cost lo a minimum. Full
consiruclion details in our booklet
(XFO3D) price £1.20.

—_—
T.V. GAME h \

A fascinating TV game kit that plays Tootball, tennis, squas| — a—

amd practice for only £21.59. Reprint of construction sl :ID

details 25p. Add on rifle kit onty £ 10,60, (ANl prices include
VAT and p.&p.).

MASSIVE RANGE OF COMPONENTS

For instance ihe capacilor zection In our calalogue
Includes non-polarised slaciralylics and our resistor
*."-, section includes even % lolerance iypes. Gel our

== : [Ee i\ lastinating calalogue naw — you won't regrat i
LS AL LA AR "I]
S rECSTRERINY : |

AUDIO MIXER

A superh steren audio mixer. It can be enuipped with up to

16 inpul moduies of your cholce and ils performunce i
matches that of the very besi tape-recarders and hi-fi |
equipment. |t mesls the requirements of prolessional |'
recording studios. FM radio stations, concert hails and

theatres. Full construction dalails in our catalogue. A
component schedule is available on raquest.

ELECTROMIC DRGAN
The oaly organ you can build in stages and tallor 1o your

have 2 fully working instrument! We haven'| gol the
(immicks yal — (they're coming seon) bul we have gol the
most beautiful sounds — you won't find them op any organ
les3 fhan twica our ?Im:a\ 5o gut our MESS0 series leatinls
now! B5p buys the t

( requiremants as you go along — and at each stage yoo'll (

e available so far,

MICROPROCESSOR .
Build a mimi-computer wilh oor microprocazser kil
Features: 46 different instruclion types: 256 bytes of

read/write memory (more ars easily added). micro.
processor can address up to 65,536 B bil-bytes. Complate
kit for use with telatype elc. [XB91Y). £74,10.

20-key keyboard for use with ahove [in place of talatypey
[XBSZA). £71,11. Buth kits with detailed instruction books.
See anr newsletier for details of additional RAM's, tri-siale
interfacing chips. number-cruncher and standard cassette
tape-recorder interface fo store your programmes, (AN
prices inciude VAT, and p. & p.).

Our bi-monthly newsletter keeps you up to date with latest
guerantead prices — our latest special offers =
details of new projects and new lines, Send 30p

for the next six issues 1Sp dincount voucher with sach copyl.

POST THIS COUPON NOW FOR YOUR COPY OF
OUR 1979-80 CATALOGUE PRICE 75p

. ** **
* Come and see all our projects %
on display at the Electronics *
hobby show ‘Breadboard’ at
+ Seymour Hall, London W1

* - *
*** stands E7 EQ.****
¥k ok ke e e K

IAPLIN ELECTRONIC SUPPLIES
P.O. BOX 3 RAYLEIGH ESSEX SS6 8LR
Telephane: Southend (0702) 715155
Shop: 284, London Road, Westcliff-on-Sea, Essex

(Closed on Monday) Telephone: Southend (07012) 1S 157, I

Please rush me a copy of your 216-page catalogue
I enclose 75p, but understand that if | am not completely
satisfied | may return the catalogue to you within
14 days and have my 75p refunded immediately.

NAME

ADDRESS

CTI 1 %




