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TRANSCENDENT 2000
SINGLE BOARD SYNTHESIZER

LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DES'SNES =2 WS _ M=) wM> SEATURED AS A
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL.

The TRANSCENDENT 2000 is a 3 octave insirument transposable 2 octaves up o down giving anoffective 7 oetave range ~
modulation, a VCF with boh fow and high pass outputs and a separate dynamic sweep control, a noise genarator and an ADS
detector. ADSR repeat, sample and hold and spacial circustey with precision £0Mponents 1o snsure funing stablfity amongst
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The kit includes lully tinlshed metalwork, sohd teak cabinet filter sweep pedal, professional quality components (all resistors =%

complete —right down |0 the [ast rut and bolt and last wece of wirel There is evena 13A plug in the kit — you need buy absolutely no mges -
Virtually all the components are on the one professicnal Quality fibre glass PCB printed with component locations. All the controls M

board are made with connector plugs and construction 5 50 s:mpke it can be built easily in a few evenings by almost anyone capablz of rage

synthesizes comparable in performance ang Guality with ready built units selling for between £500 and £700!
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STILL ONLY
£172.00

+ VAT

FOR COMPLETE KITS!

Comprehansive handbook supplied
with all complate kits! This fully de-
scribas instruction and talls you how to
s#t up your synthesizer with nothing
more slaborate than » multi-met nd s

pair of sars.
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200+ 200 watt AMPLIFIER

As featured in Electronics Today International
400W rms continuous — 800W peak! PS1 4001 SLAVE MODEL
0.03% THD at FULL power!

PLUS all the following features too!
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* Each channel totally independent with its own stabilised power supply driven by custom designed § 2 274
TOROIDAL transformers! -, ISIERNATIONNL PURPERSLE

* Inherent reliability — monster heat sinks for cool running at the hottest venues — electronic open and
shart circuit protection!
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* Ultra low feedback (an incredible low 14dB overalll). super high slewing rate (20V/us), 200W rms -.- =
continuous to 4 ochm from EACH channel, input sensitivity 0.7 75V (OdB).

* Professional quality components, sturdy 19 rack mounting chassis complete with sleeve and feet O @ - D — D
for free standing work too. @ Y

* Easy to bulld — 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!

Q) PSI 4002
LOW PRICES! COMPLETE KIT ONLY £196.90
+ VAT

The kits shown on this page are available as s

PRICE STABILITY: Order with confidence irrespective of any price changes
we will hanour all prices in this advertisement until November 30th 1978
Octpher 1878 issue is mentioned with your order Errors and VAT rate cha

ourcaTarcgLz s FREE ws—z -5 2c-m:= NOW
excluded.

EXPORT ORDERS: No VAT Postage charged at actual cost plus 50z hana :
and documentation. d I
U.K. ORDERS. Subject to 1 2% surcharge for VAT (1 e add % ¢ i

v as * “ vy B s gy

charge is marde far carriage * or at current rate if changed
SECURICOR DELIVERY: For this opliona) service iU K mazn e ry

£2.50 (VAT inclusive} per kit = s
SALES COUNTER: If you prafer to collect your dos Siom 3 ' i
Sales Counter [at rear of factary). Opan 9 am -4 30 0.~ &
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AUDIO KITS OF DISTINCTION FROM P”W[”’”n”

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

This easy tg build version ol our world-wide acclzimed 75w amplifier kit based upon circuit
boards interconnected with gald plated contacts resviting In minimal wiring and constructiorn’
delightfully straightiorward. The design was published in Hi:Fi News and Record Review and
features ipclude rumble fitter. variable scratch filter. versatile tone controls and tape
monitoring whilst distartion is less than 0.01%

. WIRELESS WORLD FM TUNER £70.20 + VAT

A pre-aligned fromi:énd module isakes this Wireless Wi publrshag Sesgn very smple to
construct and adjust without spacial instruments. Features inciude a% exceitent s m spection.
push-button station satecton a3 wall as infincely variasis twrng Bnd 2 phase locked loop
stereo decoder incorporating active filters for  birdy  supprassinn

LINSLEY-HOOD CASSETTE DECK £79.60 + VAT

Ties design pubished in Wireless World, although sraightforward and relatively low cost
piwsdes 3. veey hgh standard of parfarmance. There aré separate redrd and replay amplifiers
g swiictadie equaimation together with a choice of bias levals are also provided. The
mechaces™ 4 the Goldnng Lsacoll BV with electronic speed contial.

T20 + 20 AMPLIFIER £33.10 + VAT

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 available for £38.40 + VAT

WWII TUNER £47.70 + VAT

This cost reduced modal of gur highly successtul Wireless World FM Tuner kit was designed to
complement the T20 4+ 20 and T30 » 30 ampifiers and the cabinet sze. front panel format
and clectncal characiersiics make this tuner companble with either. Facilities included are
pre-aligned frbnt-end module switchable afc. adiustable swuthable muting, LED tuning
indication and both continuous and push-bution channel selection {adjustable by controls on
the'frent panel),

POWERTRAN SFMT TUNER £35.90 + VAT

This is a simple low cost, design which can ba constructed eatity waﬁwom special alignment
equipment but which still gives a first class output suitabie for feed ng any of our very popular
amplifiers or any other high quality audio aquipment. A phase-loched-loop 8 used for stereg
decoding and controls include swiichable afc. switchable muting and push-button channel

selection {adjustable by contrals on the front panel). This unit matches well with the T20 420
and T30 + 30 amplifiers

COMPLETE KITS: Our complete kits really are complete. All of the' projects shown on this page are supplied with fully finished metalwork ready assembied high quality teak veneer
cabinet, cables, nuts, bolts, etc., and full instructions — in fact everything!

Ali of the kits shown on this page are available as separate packs (except the Powertran SFMT Tuner) for those customers who wish to spread their purchase or perhaps make their own
cabinets or metalwork, Prices are given in our FREE CATALOGUE

PRICE STABILITY: Order with-confidence! irrespective of any price changes.

We will honour all prices in this adveriisement until November 30th, 1978, It

Egaln(;s(::):criu:gzﬁ issue is mentioned with your order. Errors and VAT rate OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!
EXPORT ORDERS: No VAT, Postage charged atactual cost plus 50p handiing

and documentation.
U.K. ORDERS: Subject 10 12% surcharge for VAT (i.e. add ' to the price). No
charge is made for carrisga "or a! current roje:f changed.

| SECURICOR DELIVERY. For 1his gptional service (U.K. mainland only) add

€250 (VAT Incluisive] per ki PORTWAY INDUSTRIAL ESTATE ANDOVER

SALES COUNTER: If you prefer to collect your kit from the factory, call at

Sales Counter (at rear of factory). Open 9 a.m -4 30 p m Monday-Thursday ANDOVER HANTS SP1 O 3NM (0264) 64455
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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 90% of the area to be freed for
usage.

T%le chip is I'l. — and this is unusual. I"2L is not
normally employed 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 0.5 (you mm lot can work that out
yourselves). Volts Ohms and Amps either DC or AC can
be accommodated between2V-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 pS 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 1FW.

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.

Every little helps. . . .

ELECTRONICS TODAY INTERNATIONAL —NOVEMBER 1978

Sound of safety?

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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COMPRESSION TRIMMERS THERMISTORS:  VA1034 1039 | [oit o 405, |EC1488 MPF102 30 | TIPI5Cw
3-40pF 10-80pF 25-190pF 25p | 1040 1055 1056 1058 1066 1067 | 7)(114 110;': SS}QSC f mﬂgi 3.'3 Higg,‘{.
J00-500pE, 1 250pF dsp | 1098 1100 AT G 164p | 8C149¢ MPF105 36 TIP36B*
w BC153 MPF106 50'F TIP36CH
JACKSONS VARIABLE CAPACGITORS DIODES : X Minimum |55 22| MPF107  sp| TP41Ax
?g{l)ecérg:o B i © 2 3650F with slow *BRIDGE order BC157 MPS3004 ¢l TIP41Bw
p 325p
e s Sesp |anie 2| RECTIFIERS] £2 BC158 MPSAOS TIPA2A%
6 1 Balt Brive wilh sioa | AATS 15 o
4511 DAF  115pw 325p | CRO33 157
Dial Drive 4183 e =
61361 &50p =
Dtym 54mm  30g=
01 3650F  235p
Q00 2 JiGeF 250
DENCO COILS
BF VALVE TYPE
Range 1.58 Y A W
8sp I
§70.YR 76p .
1-5 Green 92p H
T158Y.RW 93 gt ]
(oidar |
S R 82p 2
MW, LW 5FR  103p ;
RF CHOKES : 3r 5
IuH 47 10 22 33 47 100 200 470 | ¥’ 3
750, TmH.25 § 10 35p each INAJO2 5w 6
43mH 100 60p each ‘Njogg v 7
—— IN43 4
VEROBOARDX 01 015 015 | 344 20
Teopperciad) (plainj | 3A 100v+ 18
2V x 3% 41p 33 22p | 3A,400v+ 20
2% x5 49p 4S5p 28p | 3A/600vVe 27
3% x 3% 49p 4asp _ 3471000V
3%« 6 56p 60p 39p 30
2% x17 152p 121p 79p | 64/600v 50
3%x17 195p 163p 107p -
4% x17 _ 252p — 165p.
Pktof 35 pins 30p NOISE
Spot face cutter 85p | 75J 150
Pin insertion (ool - 99p — oo TBAGAT.AT2
‘WIRING PEN* VARICAPS| 14200v EXaCERIT 74LS*
Plus Spool 325 MVAM2 135 [1aa00v TBAEBS1 4022 88 | 4093 85
us Spoo TBABOO 00 18
Spare spool (wire) 80p% Combs 7p each | MVAM115 1AB00V 4023 20 | 4094 180
_Sparesp oy 103 (38500 g:g;gs 4024 66 | 4005 105 [ O] e
F * 5 34100V 4025 19 | 4097; 372
”Egﬂgyﬂ:m"u!'g?lgsw e BB104 40 |3a200v TBA920Q 4026 180 | 409§ 110 | 2 20
el oonaiC SPEROpIpS BB105B 40 |32400v ] TCA270Q 4027 45 | 4086 145 | 04 20
DALO ETCH RESIST PEN® - spare up | B3106 49 [3a500v we50398+ 635 1 TCA2708Q 4028 81 44160 109 { 95 23]
il TRIACS * |onsody AT e, KA 4029 98 | aver 10s (D 22
" 7A. MMZT160+ 620 4030 58 4162
COPPER CLAD BOARDS « 3A200V 49 |aniony NE3S0 160 | TLOBICP* 4031 205 | 4183 100 |10 20
Fibre Single-,  Double- _SRBP 3A400V 55 |gT106 NES15 B0 | TLOB2CP* 4032 100 | 4172 110 1] z
Glass sded sded 75 x75 | 6A400V 70 |C106D NEBA3K 210 | TLOBACP* 4033 145 | 4175 09 |2 23
6 x6 75p 90p 80p 6A500V B5 |Tic44 NE544 185 | YAA170 4034 ,196 [ 4194 108 | 13 38
6 x12 _130p  175p BA200V 60 |ric4s NES55% 203 Znate ] 4035111 | 4208 720 | 12 15
=1 B8A400V 75 » *
DiL SOCKETS « Low Frofus (TEXAS). 8asoov ez | 444 IC71Ces 72| Necgos © age | ZNADSES i3 09 |4ass el
Spn 10p: 14 pin 12p: 16 pio 13p; '3&"‘ 10A500V 97 ICL71C7+ 975 NESEIw 395 4038 108 | 4412F 1650 | 2! 22
20p: 30 pir 279: 22 pin 30p: 24 oy 3080 | 152400V 165 1CM725+ 1150{ neseogw 210 | 11k 74% 4033 320 | 4412v1380 | 4z, ;
28 p'n 42p; 40 pin 555, 6 i 248p. 164400V 185 | DIACH ICL80I8CC*335 | Nesgsaw 120 | (TEXAS] 4040 105 | aaror 795 | ToS Setos
BOLDEACON PINS 16A500V 210 | 5T2 25| LM30CH 170} NESEEW 160 | 7400 4041 80 | eaisy 795 [ SRl
100 (ans 50p; 1000 pins 350p 40669 95 LM3014P+ 30| NEsgTYV 170 | 7401 o 75 § 24y
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——news digest

WATFORD ELEGCTRONICS
o
DIGITAL MULTIMETER with RHgze
wi
“Hidden Capacity” — It meas-
ures capaci?ancevtoo' This is the month when the BBC plays hide and seek with
: I the four stations. They are gonna move ’em — you've
s (aj]publlished in EtT IfAugpzt 1978)f ., gotta find ’em again. Fun eh? Radio One goes to 275m
way with analogue meters for with some of these ° i ¥ i
you may often as not use a crystal ball to make ?n(2142785r,n’ Rda%lodZ. gges tq ‘11_133m atndl 330m: Radio 35020095
circuit measurements instead gaze into our crystal @ .m’ an adio 4 vanishes onto long wave at 1 m.
D_Isnqu:Ybau but the 3% 0.5" LIQUID CRYSTAL VHF is unchaged thank God.
o i SRS Ry aechrate JONY] The Beebs purpose in shuffling dials is to reduce
6 AC 800 Voltage ranges; B resistonediranges interterence tfrom overseas stations. New transmitters
5 AC & DC Currentranges; 4 Capacitance ranges are being fitted in some areas, S0 how it behayes now
The prototype accuracy is better than 1% is no indication of how well you’ll get the station once
This is a unigue design usirig the Ia(est‘MOS ICs and due to the minimal current drain, is they change it around. Radio 2 will now be better in the
powered by only one PP3 battery There is also a battery check facility d but Yol ith Radi
The DMSO0O is an attractive hand-held, light weight device, built into a high impact case ay, but worse at l’}lg t, Wlt a io3 genera“y better.
with carrying handle and has been ingeniously designed to simplify assembly The movement is to fit in with new European agree-
unilt\lever before have all these features been offered to the electronics enthusiast in a single ments which will allow more stations with better
Special introduclory offer £54.50% (p&p nsured add 80p) H coverage to use the MW and LW bands, so we shouldn’t
Calibration service charge for working Units £5.75. Readybuilt Units available by special complam.
order at £78.50* (p&p add 80p) i : 5 _
{Optional extras, Probes £1.50%; Carrying Case £1.504) NOh ye; thzere 1s.ﬁ)nde e t.h;lngi’l Up to the switch
(Demonstration on at our Si% ovember 3 W1h darv(ril '\JNlt kt le new frequenc1els1
— —_— 5 operating — unscheduled breaks in transmission wi
SWITCHES + SLIDE 250V L c
Jackistuas Sockrle TOGGLE 24 250v [ 1ADPDT 11;: occur in MW and LW programmes lasting between a
d Pl lded line | SPST 28, c ; 2 , 5
Seisensd ] [ T T e Erid I 13 blmk' and several r’mnutes. Pon t smash your set it’s the
25mm §12p 8 | Bp | break 1 | oeoT s8p flipieZeay 280 BBC's fault. They’re working on the transmitters and
mond | 25 1om | 136 | “2op" | 18 | somemrocgie| Sernglosded aerials now to ready them for the big switch over, and
STEREO | 31p  18p | 8p | 24p o0 | s O | S well you never know who might drop a spanner or
& SPST on‘off 5
ol pLuas | sockers [inuine | SP3Ton el 229 DROIETeoMass two. . .. _ .
2 PIN Loudspeaker Tip o T8p | DPDT6lags  70m | Non Locking Details will be plastered all over radio, TV and Radio
34 5 Audio 13p S 20p | DPDTcentreoft 79p| PushtoMake  15p Times between now and then so don’t worry about not
v DPDT Biased  115p | Ppysh Break 25p
CO-AXIAL (TV) 1ap 14p 145 | [ r— hearing what'’s going on. It’s most unlikely.
Ad bie S Shaf A LA
PHOr:\IdO alour: Sp Sp single 15 mojt‘::llea ».}s ln‘oﬁpW;!:.‘g - ccg;np
il e 12l |epidantie o Mz(ne Swiich OPST Yo Tr 3485
10p 3-veay Break Belore Make Walers 1 pale/ 12 way
" BANANA 4mm X T2 —y 2p/6 way 3p/4 way 4p/3way 6p/2way
2mm 109 +0p - 47p —— Ort t
ok T T 20 EL) s Snpg;:;cd(s:éiej:mble Stop) L 8 8
"WANDER 3 mm Bp 5p 1 pole/2 to 12 way 2p/2 lo 6 way 3
DC Type 15p 20p pole/210 4way 4pole/2t0 3way 41p
AC 2-pin American 15p 18p ROTARY. Mains 250V AC 4 Amp _ 45p @ 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
TRANSFORMERS + (Mains Prim 220-240V) 1 1 1
REGULATORS | TBANSFORMERS® (Mains P 220240% | BOXES* |METERS % cookers to replace nasty mechanical things like clocks.
:23 Canlsyvpeuvp 95p | WITH LID Two versions are available and facilities include key-
+ve BVA: 6V- 5A BV- BA: 9V- 4A 9V- 4A; 12V- 3A FSD o i 1
15V 18V 145 | 12y.3a 15v- 25A 15V- 25A p | 322X .85 6ouex board entry, direct display drive, four outputset al. .
MVRS0r 12 180 ['12VA: 4 V-1 3A 4 5V-1 3A; 6Y-1 2A 6V-1 24; X1 g | 35mm @® A new digital logic family called FAST (Fairchild
1A —ve 5V 12V 12V- 5A 12V- 5A; 16V-4A 15V - 4A; 20V-3A [ 4 4 0000 gg 0-50uA Ad d Schottk TTL) 13 B | d P
e} 0 zorleee M 2200yl & 1 e 1005 vanced Schottky is to be released soon. Power
4 i BV- 5 = ' . " A —_
v 0T SV 6V | T2V.A 12v-TA: 15v-BA 15v- BA: 20v- 6A | SXSUx1% 78 e consumption is much lower than normal types — about
BV 12V 15V 30 | 20v- 6A (45p phip) 290p | o2 g5 [ 0-5ma 25% in fact. Typical delays are about 3 nS — hence the
BOVA: 6V-4A 6V-4A, 9V-2 6A 9V-2 5A; 12V-2A " 0-10mA g B B » =
+ve 1A 10220) | T2V.54 151 5A 13v-1 6, 20v1 24 20v. | §x427 BBl G isoma name. 66 circuits will be released by the year's end. Price?
) T T2AWZENAR 2001 APt ga3VeaA o0 Zxox3”  1ag | 0:100ma Competitive apparently, whatever that means.
. -500m : 3 ;
S T TOOVA: 12V-4A 12V-4A 15V-3A 15V 3A: N Ham o (A @® Prom programming overnight is offered by Memec
—Ve . 20V-2 bA 20V-2 5A 30V-1 5A 30V-1 BA; " 0-2A i 1
WS | R R A g | HRET I aici T Pl Incpal et Jame S s
p&p) 850p 0-50V AC
—ve 1A 5V 12V y 0-300VAC
125 | (N'8 p&p charge to be added above aur normal SPEAKERS | ¢ handled. . 1
sue O A 0092 | postal charge } L @® RCA have a new chip out which a smoke detector
p eact . ) =L
LM309K 135 800 3w unto itself. It requires only an ionisation chamber and
M320-12 193 | kiomswiot e shan e 2 :P: horn alarm to begin detecting and alarming. The number
K1 Black Pointer type 9p y . . : : : : :
Duszak lezs [ K0 e ponertes 02 0025 65 vt is T-A 10451 and it will operate on either battery or line.
(M317H 100 { K2 Shm Sé'lveLe;ﬁLue';g;'““m e }g: 8 () 5W 01000 A @ Britain has produced a new design of terminal to
alin Blacl l 0 " i3 . . .
LM3ITK 350 | K4 Biack Serrated Metal top with Sty o o500 operate with the European OTS test sattelite. The idea is
LM326N 240 Eﬁi‘fffféffg‘sﬁﬂaﬁam gg: 624" 160 L2 a joint venture between Marconi, the Post Office and the
"-E“;?:HONE;S K5 Black Fluted metal 1op & skirt e Department of Industry.
jibrated 0 9 37 diam 28p s ) o .
Magnetic Ko AeKS but with porer on skt 28p | SINKS= TP ROUEEYS @ Compe 78 will be held at Olympic this vear to allow for
2 5mm  1Bp [ K7 Black Knuricd tapered metsl top & . = more exhibitors. The exhibition deals with small systems,
35mm  18p | sk Cavermies 09 0T Al - eyt minis and micros, software and hardware and Uncle Tom
Crvstal 33p K7a Asabove but pornter on SKV\"A ’ 26p i QD .
: sod K8 Black or Sivered for Stcer Por  10p Dkl Cobley and all.
UITRASONIC e S revisoa Sea @ Supervisor is a remote controlled helicopter for use on
TRANS- K19 Sohd Aluminium Amalitier Kea 3 220 | SAEtmum b db ;
DUCERS | cnine macator skmoa 22mm 308, | et 22 th% rr‘tgderln bgtt}efelti It l{yas een gev%lopf thﬁrcom
.95% per pair an estland. The machine stands about as high as a
74ALS* |5 a3 1ol leqe Mo [3E 42| vDU Chip and man and contains cameras and other surveillance
91 108 | 160 128 | 266 52 15:4 150 | MODULE for TV equipment It has just passed its first flight tests suc-
cont or :
FR| 1 89 | 161 o8 |o73 284 }aaR,  1ROY (o ou THino 5 WO by cessfully and could be of great use to NATO when in
2 all B s el 15| g sew Tomesoncst service’
27 28 | 32 Mol 14 |38 ez |37 ig | TV-CRT cortrotier chip
2 8 | o aa | 165 75 |200 128 288 14s | SFFO6354 16 hoe by 64 @ Two books from GI to full up the bookshelves usefully
32 27 | 109 55 |1 166 226 }993 1208 A S GO N Clrsor = nemen NG o are the 600p Catalogue and the 300p Applications
33 39112 585|170 288 y295  1BE | 386 86 | Cunagement on screen Line ill be of indeed b
37 30| 113 sollf 17t o{i 7o 188 |30 230 AP AT S Sl Handbook. Both will be of great use indeed to both
Fod ; h
o » i1 = R R [ e f,",' computing system engineers and serious home dabblers. They cost £3.00
4 sallhi2s 70 | 181 398 326 294 § 388 28| ot ropapde £11 75+ and £1.80 respectively from any GI distributors.
y . 12¢ 180 e, 2|[&m 20 JaED ARions e e @ Toshiba and Rank have completed an agreement to
2 120 | 126 60 | 191 140 1348 186 | a5 360 51301 ROM £8.20+ produce TV sets and audio equipment in Plymouth and
51 132 o5 |70z T35z 28 SFSB0102RAM €205+ Il
54 136 s |193 130 | 383 228 | 4y maaf SEOCTCT A T Cornwall.
35 o1 s Jisd g6 [0 S| a3 kgl Snzsaso £120% @ Texas Instruments new 64K RAM is at last released.
55 1% 108 [o0e 100 [307 88| 6o e SNZoAoT e Automation in production means that by 1980 each unit
74 147 170 197 1 67 o o
& Sliae oz | 9 |373 180 SNTo45A o e will require only 5 man MINUTES to produce from start
78 a0 | 151 9% [240 236 | 375 160 Compiste Module £136:50% to finish, and that a mere 1000 staff will be able to service
78 a0 | 153 76 232 | 377 (Send 30p stamps for full entire world demand!
83 15 technical dala}
118
| =l
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NON-SUBSCRIBERS
START HERE —,

oFE e
s T e |
THE CORNER SHOP: | - THAT'S JUST |
“SORRY MAﬁ[EJ THE | SEHIND COSMETICS, NO 1
" DOG CHEWED YOUR! t WAIT A MINUTE.. . THEY'VE ]
i COPY.” ¥ - JUST MOVED TO THE NINTH
: FLOOR, ORWAS (T 3"

i VS

o i e AR P W=
ﬁeﬁiﬂ?ﬁ“coawsﬁ"éuov:
“SORAY_SOLD OUT

HAVE YOU TRIED THE
CORNER SHOP UP THE
ROAD?"

L

A MAGAZINE STAND: '

B

TANTALUM CAPACITORS. _1uf 35v.w., .47uf 35v.w., 1uf 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 Bv.w., 22uf
16v w , 33uf 25v.w., 47uf Bv w All at 9p each

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

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

JACKSON C801 VARIABLE CAPACITORS 5pf or 10pf. Both 75p eah

ELECTRET MICROPHONE INSERT WITH FET PRE-AMP @ £1.85
400mW UNMARKED GOOD ZENERS 3.6v, 6.8v, 10v, 11v, 12v, 13v, 16v, 24v, 30v,
33v. 36volt. All at 10 for 40p ‘

X BAND GUNN DIODES with data @ £1.65

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

10 AMP S.C.R's 100 PIV @ 25p, 400 Piv @ 50p. 800 PIV @ 60p.
MULLARD PRE-AMP |.C. TAA 438 with data @ 40p.

3 PIN PLUG AND SOCKET like R.S. Eurcpean typs with 2 Metres of Cable st 75p pair
20 PHOTO TRANSISTORS, DARLINGTONS Assorted Untested @ £1.

T.V. S.A.W. FILTERS Unitested 3 for 35p.

10 MULTL-TURN TRIM POTENTIOMETERS Assorted @ 60p.

100 MULLARD C280 CAPACITORS ® 57p. Assorted.

MULLARD ELECTROLYTICS 2240uf 40vw @ 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 '@ Ei

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

50 2 WATT ZENERS Untested Assorted lor 57p.

ELECTROLYTICS 2200uf 100v w. @ 80p. 3300u! BAv.w @ 50p
SUB-MINIATURE 4.7uf T0v.w, TANTALUMS @ 6 for 25p.

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

McMUROO B PIN PLUGS @ 20p. 8 PIN SOCKETS @ 20p, COVERS @ 15p.

2 GHz NPN STRIPLINE TRANSISTORS @ £1 each.

20 WATT ZENER DIODES 82Y 93 Types 6.8v. 7.5v, 8.2v, 9.1v, 10v, 11v, 15v, 16v,
18v, 20v, 22v, 27v. 30v. Alla t A5p 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 Voit Inpul. Type 1. 24 voilt Tappad at 14 volt 1 amp.@ €1.30
{P&P 25p), Type 2, 22.0-22volt 500mA @ £1.60 (PP 25p). Type 3. 50volt 10amp @
£5 50 (P&P 35p), Type 4. 20voh 2 Amp Twice. 10valt 1 Amp Twice @ £4.50 (P&P 85p)
Type 5. 45voht 2 amp, 45voit 500mA @ £3.50 (P&P 85p).

RADAR WIDE BAND AMPLIFIER {.C’'s 10 To 150MHz Untested with data & for 57p.
LIGHT EMITTING DIODES .2°" Dia, Fed or Grean tEp esch.

CMOS 1.Cs CD 4001 @ 15p, CD 4011 @ 15p. CD 4020 @ 60p. CD 4029 @ 60p. CO
AT @ 15p @ 15p 220 & 60p. @ 60p

FT 241A CRYSTALS 285 KHz at 20p each
MYLAR MINIATURE CAPACITORS 50v w., O1uf 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.

“WE'VE RUN OUT
BUT | CAN GIVE YOU
‘CAMPING NEWS® .7~

£

[y gunar iy e

oo e oo o e e

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 nextissue — but we're glad
to say it doesn’t happen very often.

Do yourself, your new&agent 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

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) 3,000p F 100vdc . £1.20inc.
Plessey Relialytic (Screwed Conns) 15,000 F 63vdc £1.80 inc.
Filmcap (Screwed Conns) 15,000p F 40vdc £1.50 inc.

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

HIGH VOLTAGE POLYESTERS"

0.1p F/1000vdc 5 for £1.00
0.047p F/1000vdc 5 for 60p
0.1pF/600vdc .. 5for50p
0:047/25v disc Ceramics : . £2.00 for 100
1p F/400vdc Polyester Blocks Radial Leads 10 for 60p
Resistors:* ]

10K 1/2 watt by ITT . 200 for £1.00
390R 2%2 watt . 100 for £1.00
Tantalum Beads® 1p F/3 5V B P R 10 for 75p
RS Ve e 10 for £1.00
Semiconductors’

10a/50v Bridges . ol o (b o xare. b in 0 a o g ... £1.50
18a/50v Diodes Type 1N1191 . 5 for £1.00
Opto Isolators Type OPT601 6 pin D.I.L .. 2for £1.50
Maeters*

Sangamo Weston 60mm sq. 60-0-60mA | £3.00
Taylor 25 x 3 500u 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 VA.T. 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,

=y

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.

—news digest

000ps

capacitance to 150pf/cm- and inductances up to 10uH. By
meandering the track back and forth, an increase of up to
3800 per given area is possible

The carrier foil is a kind of Teflon so you shouldn’t be
stuck for ideas. . . . =

Please note that the prices shown on the Gould
Advance Ad on Page 14 of the October issue were
incorrect. The correct prices are shown on page 14
of this issue. We apologise to Gould Advance and
our readers for any inconvenience caused.

o8

p——
TTa on 0071 - : — —— g
by TEXAS 74283 190p | 7415240 175p Hy 8&? 45473 13 LM3%00  7oml TRANSISTORS prvs1,2 22p|TIPAIC  78p "2N4125/6 22p] DIODES a 800V 72p
74284 aD0p | 7415247 175p 4553 450p " LM3911  130p) ac127/9 20p| BFY56 TIP42a  70p!
7400 13p 172105 65| 74295 aoop §74Ls242 aop |4560 250p] M2136  120p Op 33p s BY127 12pfan 100v  9Sp|
7401 14p } 74107 34p| 74500 150p f74.5243 50p 4583 90p | "MC1310P 150p 28}2?,2 Z: Eggg 7& ‘Tu’zegs gg: '8“7 LA B
7402 13p {74109 5 90,§°0481 15p)64 50V 90,
7403 1:2 74110 s:: IRAs iy rdsand 17e |4see 0p| MC1456  5Sp| acig7,8 11p| BRY39 ., 4Bp|TIP3055 70m re 150184 100v 1008
b 74294 200p | 7415245 8p 40014 90p | MC1495 400q| g BSX19 Tisa3 : .
7404 17p | 1411%  70p R . C109 11p 20p 34p 27p{ '0AS0 9pj 6A 400V 120p
7405 18p | 74136 200} 74300 2008 17415251 ooy 40085 200p| MC1496  100n|nc1a7/8  SplguT05  190RyTISO3  3omf 27p}0A91 op| 10 200v200p
7400 32 |741t8 30| 73320 12308 149207 sap 1431 et0| mcaano 1zon|ECI32 10wk 108 BT Itz ampoass  sslaoa ooy
7407 32p | 74119 210p] 74357 1a0n 17415508 45p 114412y €104 "MFC40008 120 . % ah e & e RIACS
7408 18p [ 74120 110p BC159  11p|'BU208 240y, 500 15p
7408 19 [137 '2an] 74368 150m 17415373 80p | 14433 €11] MK50395 750m|9C1goc  120|'BLI0E  14800-2TX802  13m BLASTIC
7410 15p | 74122 asp| 14390 200 }7415374 28 Eg‘; CNEARTCs | NES31 100mlpci72  12p| Mudst  178p{7TX504  30p A400vV  60p
7411 24p | 72123 s5p) 74005 590P |MEMGRIES 14000 100p |'Av10212 800¢| Nesqax  aoenf BC177/8 17p|MIdD1  200pf 2N4574 250p iS00V e
7412 208 J3z125 s 0 2102 1 ARy BC179  18p| MJ2501 225p| 2N696  35p | 5 i
o ;1-“;5 ] oy AR T | A e S NESSs  2%i|mCig2/3 10p|MIZ355 100p| 2NG97  25n|oNsasy/s 40p| 1N4003/4 en|DASOOV  BEp
7414 60p 74128 75p|74LS00 18p (21022 110p |a023  22p|'AY5-1315 600pk Neo JoplBC184  11p|MJIDOT 226p| 2N697  4Sp | 1Na005  enf3R 400V 75p
7416 27p | 74132 75p| 74502 18p (2107  500p[a024  Sop |'AY51317 83BuN neooys 42381BCIB7  30pfMJE3M0  8Bpj 2N706A  20p 1N4006/7 Tp(3A 500V~ 95p )
7417 27p (4136 75p| 74508 22p 2111 © 225p04005  20p|'AY51320 320pf neooa® G2SRE'BC212/3  11p| MUE2955 100p| 2N708A 208 1N5401/3 145|124 400V B5p,
7420 17p 74121 70p| 74508 22p |21122 300pl4026 130p |'CA3019  sopl neooe  13%|'BC214  12p|MJE30S5 70| 2N918  4p 1N5404 7 124 500V 105p
7421 40p | 74142 200p| 74LS10 24p|2114 12009 CA3046 7 566 155mlBC461  36pfMPF102 45| 2N930  1Bpf2N6247 190p) 16A 400V 110p
; O G SOP, On§ NES67  175n| Ca77/8 3 PE103/4 2N1131/2 "ZENERS 164 500v 130p
7422 22p | 74145 90p| 741513 48p16810  400pl4025  8ap|'CA308  225pf nNese:  anch L el AeRIG (o) /2 2004 IN6254 1308| 55y 33y
7423 3ap | 71147 190p] 741514 72 b 4 et F|'BC516/7 SOpFMPF105/6 40p| 2N1613  25p 2N6290 654 Do
= 029  100p 72pf RC4151  400p |, Pl 400mw 9p [THYRISTORS
7425 30p | 74548 150p| 741520 22p [ INTERFACE $4030 S5 | ‘CA30B9E 225g] - BC5478  16p] MPSAOS  30p| 2N1711  25pfoN6292 6By 1A 50V 4
7426 A40p §74150 100p| 741522 28p |i1Ca 4031  200p | ‘CA3090AQ 3750] -angogoon 125P {BCHA9C  18pTMPSAT2  50p|2N2102  60p|3N128° 120pfeies Ay
7427 34p | 74153a 70p| 741527 38p|MC1488  soplan33  1BOp | CA3130E  76p SN BO13N 140p|'8C5578  16p{MPSASS 32p|2N2160 120p{ IN140 100p| SPECIAL 1A 600V 708
74 6p | 74153 740 ME14 N7B0T3ND ' 1'BC559C  18p'MPSUGS 63p| 2N2219A 20pl3N201 11 o
28 36p |'74153 70p| 741530 22p 89  80plan3s  200p| CA3140E  70m P Op Opj OFFERS 3A 400V O
y 741532 28g | 7107 160pl403s  110p| CA3160E  0p| -g 12| Bev7o | asppmpsuss  7ap| 2N2222A 20m[aN204 100m| 100+ 741616 | 5h a0y 200
740547 90p 811595 120pf4040 100p | FX209  750p SN76023N 140p | BCY71/2 22p|OC28  130p| 2N2369A 16pf 20290 250p 134 400 120"
74(555 30p[21596 1a0pla0a1  sop| ICL7108 soop| on 0023ND  |BD131/2 S0m|0C35  130p)2N2484  30pf 40360 i 100+ 555 £20] 120 400V 1800
741573 50p| 811597 120pfs04>  8o0p| ICLBO3E  340p| - 13%[BDv56  200p{R20085 200p| 2N2646 S0pl 403512 45p A
741574 40p|@1L598 180p d 4043 LM307An SN76033N 17501 BF200  32p{'H2010B 200p| 2N2904/5 25p} 40364 120g| 100+ RCA 164 L%
A o e e :g: S 12 SPE515  750p bpraap  38p a0p| 2N2906A 24p] 0408 7ol 2N3055 E38 B$10%°0Vﬁgp
74583 1109602  190p laode  130p| LM3'E AL ‘BF2568  70p 550 30p]40409  &54[ BRIDGE fiy
200p 2250 : b C106D  45p
741SB5 100 i 117 100p | L 200 BF257.8 32p 48p 99| 40410  65¢| RECTIFIERS |'MCR101 asp
741586 40p| ROM/UART  |4048  55p o ldZee e Son 2020411 3005) 1A 50V 21p| 2N3525 120p
741590 60p| 745188 225pfio4e 32 'BFR39 30p Sép SSpf40594 87l 14 100V 22pf-2N5060  3dp
741593  90p|AY3.1015 550p 4050  48p|° S®feras0  30p §zp 48plsc595  108g) ‘1A 400V 30p|:2N5064 40
7415107 45p|AY5.1013 200p | 405"  80p ;‘7,3: 'BER4: 30p s8&p 140p | 2080 2A 50v 30p -
7418112 100p | AYS 2376 £10 4052 65p b 130p 9 30p 82| 240p [+0673 75| "2A 100V 35p|PLEASE  SEND
7415123 75p| AO3-2513 4053 80p | L0389N 130p |- 30p 90p |’ 30p | angay 90p| "2A 400v 45p|SAE FOR FULL
7415124 180p | SN745262 £1414055 125p| LM703 450 30p ::49 { jﬁn 40871/2 90m{ "3A 200V 60p|LIST
T IEE R (PP v AL | LTS prod £ 1o < 15[ LOW POFILE BIL SOCKETS BY TEXAS _
745133 sop| EOROMS e 15| (M733 o0y 30p 225p Z1ap| Tow 1R 1Bpin 25 TAmn 33
7403138 60p 17024 600p e A300] tv7ay 500p 30p 200p]'7 912p| itpm 12 20pn 28p 24pm  4Zp
7415139 60p ;;?g Ao Ssp( LM747 €750 30p 270p|253773 300p| tiow 13  22pn 30p  40pn  Blp
7415149 1808 £25 008 2250 M748 40099& g 3:: g:ggzg gx WIRE WRAP S0CKETS |
7415151 100plcpue. = l406e  20p] = Bpr  30p  16pin 85 10pn 1208
74(S153 6op 'é?é’z' 12001 4070 38";‘ VOLTAGE REGULATORS 2N3823  70p| t4pin  anp- 24in BOp 2Bpin 10
735154 130p| 3392 0l 07, 225 Fed Plastc T0.220 0 4 COMLEX UND § 253366  S0p
7403157 60p 6801 9 o 225 1A +ve % GENERATOR 2N3903.4 18p -DISFLAY FNUS00/ 507 120p
50p | 7 7413158 120p) SOB0A  S50P 22| sv 7805 %0p 7905 100p | SN7E277N £2 50. |'2N3905,6 20p | 3015F 200p T3t 00p
100p | 74788 700p | 7415160 130p) o 22p| 12V 7812 %0p 7912 100p 2N4036  65p§ DL704/707  140p TIL312/3 110p
84p | 73190 100p | 74(5161 100p| OTHERS 4078 107m] 15V 7815 80p 7915 100p TV CRT CONTROLLER 2N4058/9 12p | DL747 225p TiL321/3 130p
90p | 72191 100p | 7413152 140p| 6820 081 220 18V 7818 80p 7918 100p FOR VDU SYSTEM 2N4060  12pRFND327 120p 1330 3.
100p | 74152 100p | 74(S163 90| 6850 G082  Bow| 24V 7824 80p 7924 100p | SFF 95364 €14,50 ['2N4061/2 18p| VAT RATES. All .toms at 8% except marked -
110p | 74182 100p | 7415164 120p| 8205 320p[ 4593 107p| 100MA T0-92 '2N4123/4 2 which are a1t 12V;%
» 8212 22 5V 78L05 38p  79L05 - - e -
2100 [ feiee SRRUTASTSS Tiegfezie 228 008 810l i2v 7e012 asp 7aLn2 o Le0s 0125 | Please add 25p PRP B VAT at appropriate rates
3 ?}}g? Lo i “g: e ggg; 4502 120p ;:Mméati 245806 | 1500 pes 135 | Callers Monday-Friday 9 30-5 .30
aop [94158, 190 [740515; 2200|5251 soom o0y gen|M30eK "q38p Lm320TiZ T00p | 11211 OF 200 | Welcome Saturday 10 30-4 30
33p | 74188 150p |74L5190 100p| 8255 550p | 4510 ggp |M317T  200p LM340T12 100p | 1515 Reg 1a§
84p | 74227 160p | 7415191 100p 14511 150p [LM323K 5500 78HOSKC 675p | 5
;g 3.3?; 140 Zig:gg ;m 3000 SEAJES | 4514 250p[EM723 _ 37p_ 78MGT2C 138p| 7\ 500 Red 18p =
180p | 72265 x 7413195 140p| 4001 :?: e "Bgz ?rﬁg-%!?:o":)ccspﬂ 130p TiL228 Red 220 17 Burnley Road, London NW10
P e p o
130p | 74278 290p |74LS196 120p| 4002 17p| 4520 100p| ORP12 90p ORP60 80p |mvs491T1S120p | T€l: 01-452 1500 Telex: 922800
S5 | 74270 140017415221 100p{ 4006 95p| 4528 100p| ORP61 90p TIL78  70p |Cips 3p | Only 2 mins_trom Dollis Hill Tube AOIElE SIEE: Pe i
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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.

bby
Electron

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

IC

QUALITY COMPONENTS BY RETURN

u ACA. National etc. | TTL from Nepons!. Texs, ‘ 1702A 420p MCBE00
709 DIL14 LM382N 105p | T etc. 2102 (450n8) $0p NMCSB 10 _
74 2107 354 MCBEZ0 Csrbon Film Resiutors
;:1 31"[?4 LLMM;ggg 1x ;z}‘g? ::: 95 ;z.; | 376 752 WCSrES High stability, low noise, 0.26W 5% E12 series fram 4 7 ohms to
4 XS 7402 12p 1 AY5-1013 3s0p BOGOA 10 Megohms. Any selection
< mtﬂ kﬂnggqu 1% 7405 1o x ! each 100+ 1000+ 5000+
{+ Transistors BC478 1 TIP33C 1p 0.9p 0.8p 0.75p
MCI3ZP  180e | 1404 1% 30| AC125  18p BCa7g ta Tihoe PN2907 228 Special development pack of 10 of each value 4 7 ohms to 1
MC1315P 53020',""’ 7406 24p 28p || AC126 18p gBC547 1p TIP34A 2N2907A  25p Megohm. a total of 650 resistors €570
MC1330  100p | 7407  24p 30p | AC127 17p pC548 10p TIP34B 2N2926G  10p Potentiometers
MC1458N asp 7408 14p 35p AC128 16p BC549 11p  ZTX107 2N2926R 8p Carbon track Log and Linear values
MC1496N  60p. | 7408  14p asp | AC178 18p BC550 14p ZTX108 2N3011  22p 5K-2M2single Gng. .. .. .. 26p
NE555 255 | 7410 12p o5p | ACI86  24p pessg 12p  ZTX109 2N3053  18p 5K-2M 2 single gang switched RN e .. 60p
NE556 60p | 7411 19p azp| 2018) 3% BCsso 13 Zxa0o 2N3054  sop SK-2M2dual gang oo o " 75
300p | 741 BCY70  14p ZTX301 2N3055 rosot Potentometars
EEES?B 350p 74\:3 ;,;'; “2‘5’: AF124 27p Bcy7 1: ZTX302 2N3121 2‘5’,.'7 Sutriirature lype avallable in haruontal or vertical mounting.
NES2e e |0 e %o | ario  zw o2 e 0D TN aem 1 e o e T e s s 150 S S
ZE?,%SC 122",; 7417 ;:: : 3’;: ﬁi]g; g: BD131 32 ZTX310 2N3441  120p tial of 70 prosats (please state vertical or honizontal) . £3.95
7421 8D132 35p ZTX311 2N3442 13 Camamic Cppaciton
2557%\63" 170p 742? 122: g AF239  40p gpi33 4:: ZTX314 IN3I702 : Minialire plate type 50V PC mounting. Available fram 22pF 1o
SN76013N 140,,' 7422 18p 200p | BC107 8p B0135 38y ZTX341 2N3703 8 1000pF in £12 series and 1500pF to 0.047uF in E6 series "
SN76023N 140p | 7423  22p sgp [ BC107B  10p gp13s  3ep ZTX500 ] 2p eoch
SN76033N 200p | 7425  22p 110p | 2008 8 pp137 38p ZTX501 2N3704  Bp Polyester Capacitors
TAAG21A  218p | 7426  24p oop | BCI0BB  8p.gpi3g  3gy ZTX502 2N3705  9p Mullard C280 series 250V £€ mgunting.
TBA120S  65p | 7427  28p yop | BCI0BC 10 gpi3g  35p ZTx503 2N3706  9p 001.0.015,0 022, 0 042, 0 047, 0.068. 0.1, 5p; 0.15, 0.22
TBA540 200p [7428  28p 50p gg}ggc 1°P BD140  35p ZIX504 2N3707 op 'ép; 0.‘33, 0 :17, 10p: 0,?E!|E‘p,- 1.(:‘, 1'fp; 2.zu;, 28p sach.
TRAG41 240p | 7430 12p 50p C1a Op  Br244p 36p ZTX530 2N3708 8p pecial devetopmenl pack of B of szch value £6.21
TBABOO 70p (7232 23 8sp | 0C147 7o BFX20  25p ZTX550 2N3709  Bgp Tanaium Capacitors
TBA920  320p | 7433  32p 52p { BC148 7P BFXB4 23p 2N696 2N3710  Bp 0%1'015 022,033 047,3.68, 1.0,22@35V . . 9p
TCA2708Q 200p | 7437  22p 52p |, BC149 Bp gFxg7  20p 2N697 2N3717  Bp 4725V 5B and 100 26 Y 5 e, e P T
TDA1002  480p | 7438 22p s3p | BC157 9% grxss 20p 2N698 2N3715  10p 22 F 16V 37 3 6. 689 3V, 100 @ 3V i .. 16p
TDA1022  570p | 7440  13p sop | B8C198 % BFY50 150 2N699 2N3819  22p Dvolapmen; pack 5 of each value £8.30
1DA2020  320p | 7441  52p e5p | BC159 % Y5t 15p  2N706 2N3823  65p Op
LM381N 750 a3p o8p | BC167 8 BR52  15p 2N706A 2N324  75p LEDs
B S ——— 75p 65p | BC168 8 BUIO5 170p 2N708 2N3B66  55p
CMOSfrom RCA. N 5p. 70p | BC169 8 BU205 1a0p 2N914 2N3%03  8p Red Green Yellow
4000 15p° 63p 700 70p | BCI6SC  9p BU20B  180p 2NO1E 2N3904  Bp 0125mn 9 15p 18p
15p 54p 55p gop | BC170 9% MJ2955 98p 2N919 2N3905  8p 02m 9 13p 18p
15p 55p 55p 180p | BC171 S MPF102 36p 2N920 2N3906 8p
15p 100p sép 126p | BC172 70 MPSAO6  30p 2N929 2N4037  30p )
65p 28p 14p 4p0p | BC173 9 MPSAS6 30p 2N930 2N4058  12p Displays DL707 90p DL704 90p
35p 28p 14p osp | BCI77 14p Tip29 40p 2N1131 2N4059  10p
35p 55p 13p 88p gg};g 14p TIP29A  44p 2N1132 2N40E0  12p D"ésvel;:h 8 3 o~
15p 55p 13p 65p 14p TIP29B  40p 2N1302 2N4061  12p pin 11p pin12p  16pin 13p pin 30p
15p 40p | 1ap sgp | BC182 10p TIP29C 80p 2N1303 2N5179  50p
3s5p 20p 28p sgp| BCI82L  10p TIP3O 40p 2N1304 2N5457  32p
60p 16p 249 80p gg]ggL :g TIPIOA  48p 2N1613 2NS458  30p
3Sp 16p 25 145p TIP30B *© 55p 2N1671 2NS459  32p Q < Ty e
184 uanity discount on any mix. TTL, CMOS and Linear Circuits 25 +
55p 16p 25p sop [ € 1% TIR30C  70p g:g;gg 2N5777  50p 10%, 100+ 15% All orders despaiched by return, Prices VAT
65p 16p 32p 110p SOop QRS Diodes inclusive Poase sdd 30p loi carriage All components guaranteed
gon 16p 28p 72p x NS 0A47 10p Brand new and fult specH catian' from leading manufacturers Cal-
159 16p 60p 72p G 5N2369 0A91 Sp lefs. mowt welcoms at owr premises 8.30am lo Bpm Monday 1o
Sp :sn 70p 64p 559 R 0A200 &p Saturday AN prices wabd e Apil 30, 1979 Send 12p stamp for
‘1‘; 759 g 64p 6: IN2846 1N914 ap out now ilustrated catalogua
95p o0 32p % 75p  2N2904 [ R =r T
sp 65p asp s5p 0p R 0 WNi00z 45 78105
] 7 N2905 ;
oop &2 14 0 2N290%A I C0E s m
asp 200 80p 103p 2N2906 3 3905

'C. N. STEVENS

Access now availnbie
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"AUDIO AND

TEST EQUIPMENT it
CENTRE hefot

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

rE20D
LONDON’S TEST GEAR CENTRE d
OPEN 6 DAYS A WEEK 9 am-6 pm

SCOPES — iN STOCK
3'' 5MHz slngle béém O . B N o P e
4810, 5MHz single beam (4 )

T 9250
107.00

T————
LOW CO5T

MS15. 15MHz Bail/ mains, portable 286.00 Naw SmHz mains
MS215. Dual trace version of above 360.00 portatie 4cops
Super 6/456 Scope x BMHz single beam . . 145,00 now in stock
Super 10/4D10A. Scope x 10MHz Dual trace .- 229.00

4D25 Scope x 25MH2 Dual trace B! 338.00 L52:80

PROBES x t x 10 14,50. x 109.95 x 1 7.85. For 456 /4D 10A/4D25
LED AND LCD DIGITAL
MULTIMETERS

DM235 Sinciair ponable 3% tugh LED 52:90
PDM35 Sincisrr Pocken 3% digin LED 20.95
{30Kv Probes 18.28. Mans adaprors 3.76, DM 215 carrycase B8.85%
LM3A 1 Duget Mamatyin with targe LED displays 28.00
LM3.54 3% Drgn } Rocharge Bans and charger 17 ainges 106.00
LMA0A 4 Digit & 10.00
LM 300 3-digit Minjatars battery oparasted t 7 ranges 87.00

LM3.5A

LMI50 3% dhgit ¢ with LCD duplays TnA/m resolutkn 90

MULTI-METERS — GENERAL PURPOSE & ELECTRONIC

Multi-Range Instruments featuring AC/DC volts. DC current Resistance Ranges all with mirror scales
except T1/1T1-2/T12/TM3A (TM3 AC volls only) some with AC current etc

TM11 incredible 120 Range Electronic Mull-meter . 136.00
TM3B AC Micro voltmeter 3MHz >4 Megohm 130.00
TM6B Broadbandvoltmeter 300KHz-400MHz . 196.00
360TR 100k/volt 23 Range (plus ransistor checker) Large scal 35.50
PROE 20k /volt 26 Range Large scale 5 32.00
7081 50k/voll 36 Range Multi-meter . .... . .... 23.50
TmK500 30k /volt 22 Range Multi-meter (plus Conuinuity Buzzer) 21.00
680A 20k/voll 52 Range Pockel Multi-meter 34.50
7200 20k /volt 22 Range Double Multi-meter 17.95
Micro80 20k / volt 26 Range Pocket Multi-meter 17.90
1T1-2 20k /volt 16 Range Popular Multi-meter 11.95
LT22 20k / volt 19 Range Pocket Mulu-meter with carry case 14.50
T12 5k/volt 13 Range Pocket Multi-meter 8.95
LT101 1k/volt 2 Range Pocket Multi-meter 7.50
EM2000 FET IC VOM 20 Ranges 10 Meg Input §5.00°
K200 FET VOM 38 Ranges .. .. .. ot The LN g ) 77.00
GT101, 20K /Voll 23 Ranges/ Transistor Checker/ Continuity Checker .. .. . 17.95
AVO Bs and a large range of replacement tesls leads in stoc
GENERAL EQUIPMENT GENERATORS
TE7 Signal Tracer . N B IO TG152 Series RC Oscillators
SWR50 SWR/ Power Mete 19 50 Sine/Square output 3Hz-300KHz
LP30 30MHz Low Pass Filter 4.95 TG152D .. . e <l 75.00
CX3A 150watt 3-way AE Switch 7.50 TG152 Dm (with meter) 95.00
DC25kV 100 Meg HV Probe 11.95 TG 200 Serias RC Osciliators
fValva CAP Subs Box .. .. ... ... 2.95 Sine/Square output THz-1MHz
DR$10 36 Valug Roxis Box .. . 3.90 TG200D .... . ... 100 00
FX2000 Xtal Macker ... ... . . 11.95 TG200 Dm (with mefer) 121.00
TR1000 Transsior checker in/oul circuit 11.95 TG200 Dmp (Mster & Fine contral)  126.00
MODE3 Signal Injecior . .- 7.50 TG66A Digilal Sine Wave Decade cantrol
TT169 In Circuit TR Checker 49.95 0 2Hz-1 22MHz 267.00
LB1 Transistor/ Diode Checker 21.50 TE22D (sudio) 4 bands Sine 20-200KHz
3101 Clamp Mater 0/1 K ohm 0/150/300/ Square 20-150KHz 5.00
600 AC Volts 0/300 Amp 32.95 TE20D {RF} 6 bands 120KHz-500MHz
€3042 SWR & FS Meter 9:95 57.00
MS5319 25100 Wart Audiy Won Meter . 17.50
‘500V Megohmetar 500 Megohms .. 48.00
1000V Magohmeter 1000 Megohms  55.00 LOGIC PROBES AND MONITORS
‘2V: Amp Virabie Transtormaer . 19.9§ 112000 Economy Probs TOMH 1195
5 Amp Variabie Transformer 33.00 LM1 Monttor b7 e z liyes
‘10 Amp Var:able Transtormar 46.00 LP1 Probe 10MHz 3348
Decade Resis. Boxes: LP2 1 5MHz 19.44
1-11_110 ohm in steps of 1 ohm 33.00 Ty -
10-111 110 ohm in steps of 10ohms  33.00 inClestchp 2.20
1.1 111 110 ohm in steps of 1 ohm 42,50 .
Cap. Decade Box:
T — 117 110p! in sieps of 10pl 33.00 PIEZO HORN
= ' TWEETERS

MICROPHONES, SPEAKERS
AND COMPONENTS
LARGE RANGE IN STOCK

FM7 7 Digil G0MHz RAech, Bal
Freg couster 156.00
SC5 512MHz Proscaler lor abave

81.00

MAX100 100 MHz B digil bat
operaled counter 83.75

TMK500

TM11
CALL IN AND SEE FOR YOURSELF

“PRICEE CORRECY AT SEPT. 8th. ELOE

AUDIO ELECTRONIGS

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

CATALOGUE

TAMPED
SEN??\sm URY

AODRESSED ENVELOPE
wan e o 8
FOR YOUR COPY NOW

4SO AT 248 TbT"ENHAM COURT ROAD, W 1

If YOU have a genuine interest in electronics and project
building and an above-average ability to express yourselfin
writing, vou 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 uncritical 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 be in
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 ¢) 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 Teday International,
25-27 Oxford Street,

London WI1R 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 ata
realistic price.

0S245A
Oscilloscope

Only £220.........

08245A 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 OS245A for value !
*DC-10MHz bandwidth
*Dual trace
*Clear controls, simple

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

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

Telephone: 01-600 1000 Telzx: 263785,
Registered Number 263834 England.

14

Alphalil Digital
Multimeter only £99 (excluding VAT)

Alpha i1l Digital Multimeter
With a choice of 25 ranges and
basic accuracy of —0.2%, the
Alpha lllis 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
%25 ranges
*Fully guaranteed for 2 years

=2 GOULD

ITI'O Bob Whesier. Gould Instruments Division,
Roebuck Road, HAINAULT, Essex 1G6 3UE.
| EssexiG6 suE

PLEASE SEND ME

¢t OSCILLOSCOPE at "

| £240°84 (inc p&p and VAT) []
AN Alpha Ill DIGITAL MULTIPMETER at

I £110.16 (inc. p&p and VAT) L]

lenclose

CHEQUE_ |* POSTALORDER [ ]* cash [ ]*

forthe amount of £_

== . Or please charge my Access D *
\ ]
ey 4 Barclaycard D *

—

2 -
Accountforthe amountof £

MY ACCOUNT T
| NUMBER IS U_XHHHI—H' l..
1 Signature - (Ia_moveris) [
l Surname L - o l
| iniats = (Mr/Mrs/Miss)
' Address
l B ™
| BT —

[ = .

| “Tich which approgiste Bigck Capitals Prease

Note: This offer applies o the U.K and Ireland only
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—ETIPRINTS

ETIPRINTS are a fast new aid for producing high
quality printed circuit boards. Each ETIPRINTS
" 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
board. We thought ETIPRINTS were such a good
idea that we have patented the system (patent
numbers 1445171 and 1445172).

——HOW IT WORKS——
A 4 e

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 Oct 77
Spirit Level Oct 77
Clock A Nov 77
Digital Thermometer Oct 77
Skeet Game Nov 77
Compander Nov 77
002 House Alarm Jan 78
Rev Monitor Dec 77
Clock B Dec 77
003 Race Track Game Jan 78
Hammer Throw Jan 78
Freezer Alarm Dec 77
004 Metal Locator Mk Il Feb 78
Ultrasonic Tx/ Rx Feb 78
5 Watt Stereo Amp (modified)
Jan 77
Metronome Feb 78
Shutter Time Feb 78
005 Op-Amp Supply
Frequency Shifter Mar 78
LCD Panelmeter
Light Dimmer (3 times)
006 CMOS Switched
Preamp
From Experimenters ""Electronics
2.8 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 7o
009 AM/FM Radio
Bridge Oscillator June 78
CMOS Stars & Dots
010 Bench Amplifier
Freezer Alarm Proi |
Marker Generator BrOJic!
LED Dice S‘?O
Watchdog (2 PCBs) X
Stars & Dots PSU
011 Noise Generator
General Preamp B
Flash Trigger Brolim
Compander sqo
Active Crossover X
(2 PCBs)
012 Disco Lightshow Project
Stereo Simulator Book
Digital Thermometer Six
013 Amplifier Module St
Amplifier PSU B’°li°
Equaliser sqo
Equaliser PSU I
014 Skeet Game Proi
Sweep Oscillator Brolim
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
i Tele Bell Extender 5
Power Bulge i
018 RF Power Meter Oct 78
Proximity Switch Oct 78
Audio Oscillator (2) Nov 78
15




ONE BOARD HOME
COMPUTER

ETI, Transam and Mike Hughes, who desi

gned the system, present the Triton — a

one board 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 scldering 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

ot »

The single board that carries all of the Triton’s circuitry with the areas concerned

with various parts of the system indicated.

16

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

1

Construction Gommences

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
been pre-drilled to the correct
diameters but in the event of you
having 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
~ples for the extender socket. If you
~ave a stubbern component try
scraping down the diameter of its
=ad with a sharp knife or use a
~zedie file to reduce its dimensions
si.ghtly. Probably the only offender
vou 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 arid 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 ihe board
mounting holes with a drill using the
connector’s holes as a guide and
ther beit it firmly into place

Switched On System

Insert the three transistors for the
tape 1/0. 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

=_SCTRONICS 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 —5 V

17’
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Block diagram showing how the various sections of the Triton go

together to form the complete system.

HOW IT WORKS

The heart of the system is the microprocessor
(MPU) itseif — 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 vears
of experience there is a great variety of
software freely available to use with it. In

market,
The MPU will sequence through a list of

addition it is one of the cheapest MPUs on the:

These eight lines are decoded 1o activate any
one 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 instruction 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 tlie

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
to 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 I7OR control signal will data
from the kevboard be placed on the data
busbar. Working in the apposite direction,
the Output Port driving & 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 1/0W'
line of the control bus. These onboard LEDs
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tvatruad tiona held in meanonry asH bit by tes and
on recelpt of ¢ach instruetion will carry out
an operation which ranges from getting

another byte of data from somewhere else in
menmiory 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. It
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 TNTA (meaning that the computer
has just been interrupted by an external
“Interrupt Request™), kﬂM’E (reading data
from a memory location), MEMW (writing —
or storing_— data into an internal memory
location), T70R (inputling data from an ex-
ternal source — such as a keyboard or a tape
system) and T/OW (oulpulling-data to an
external destination such as a VDU or a tape
system). ;

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 onc¢ 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 I/0 read or write cycle
the CPU is limited to providing address data
on the eight least significant address lines.

firat Instraction at address location zero. We
can reset (he MPU by depressing a push
bullon 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 scts the Interrupt Enable
fiug. 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 interrupt 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
OO00OOH 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
immediatély 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 ecan 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 214K 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 RAMSs 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 §/0 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 1RITUI SySLtellh Ut
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 paraliel 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 twao 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 tc complete a
transmission cycle. This is indicated by the
UART activating a flag which is regularty
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.

e R
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correspond 10 the low erder nibble.of the byte
while the respective even numbers (IC26 to
IC48) correspond to the high order, Only
eight address lines (A0 through A7) are
required Lo uniguely select a byte within this
organisation of a chip pair but we need to

Circuit diagram of the ROM and RAM circuitry. Note that in the basic machine IC 24 is omitted as are ICs 33-48. specify which pair by means of the Chip
Select lines (these have been decoded else- ﬁ
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L b | i 'J l I J et I l I [ I I I jthe devices are being programmed and
= i v therefore is left disconnected within the
] ‘M Mo th i LR RFRTE T M3 12171810 % SVStem We use the block selec[ \.ignal galed
1 1] " e =
I o | w[] av ] | with MER to provide the Chip Select strobe
] Poase=— N1 1 iom w 30 10 \can b 5 |
HenoS I [ W G B ) i ® it | for the ROMs (this is described elsewher:e?:__
A O LA A0y e L3121 s 8 121 b6 The Monitor program is located within
i (PIN 20 i Lt .
DECODERS - Gt — 'l | l ] i ’ | [ ' J | r IC21 which starts at address location 0000H
(CUOESREL, | | ! so that the computer will always go through
BT TR 2D ; = 7 ; Y TR T T T L a firmware initialisation routine when
) L-':_:_ itk TS SIS e T N 4 | switched on. The Power On Reset ensures
< C21" 24 ARE MMZ7080 'L—-'tz — ! e -———3T'::—' — that the first instruction the CPU reads will
e sElle2 (0K i Mo = P e 1 r be the one located at 000H BASIC is located
[ = T | il i ! within 1Cs 22 and 23.
; L — R - TR - The RAM area of memory comprises TMS
b;_,:r‘i"-""" R ——— | 2111-2 chips. These each contain 256 loca-
WE ok ‘:} N m — | tions that are four bits wide. As we need to
ctie ov- Tty NI pgaare J'C‘SHG store eight bit bytes of data two chips are
SELECTS - = L s B L L - T A e M
E.: x ‘1?.‘_:%5. J required for each 256 byte block of memory.

| where in the system).

The 2111s have internal chip select and
Read/Write gating so we are able to drive the
MEMR andlh'EWFWinputs 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 QUTCH 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
1o the keyboard Cinch connector. It is
doubte sided and you must make
sure to holc" it with the correct >

127

CONT A
CONT B

CONTE
CONTF
CONT G

CONTN
CONT O
CONT P
CONT Q
CONTR
CONTS
CONTT
CONTU
CONT V
CONT W
CONT X
CONTY
CONT Z

N~<><E<="W".Q'U°=3-S“""'='@ - -

e L L LED

RUBOUT

Has & .S1 W

GRAPHICS
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an
 wasgzyedl

cc

“NOTE: ...

o  THESE ARE NOT BUFFERED
AND THEREFORE CANNGT

WITHSTANO HEAVY LOADS

I
ALL OTHER OUTPUTS ARE
FFERED

€ 8u

TY KEYBOARD
PR =i

The Triton’s overlay. We suggest that sockets are used for all
ICs.
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L PARBS IS L = = AT

RESISTORS (all AW 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

C1,15,17
C2,16,18
C3-14

C19

C20, 23, 27,32
c21

C22

Cc24

C25, 29, 30
C26, 28
C31

82R AW 10%
10k

1k0
4mM7
220R
470R
330R
15R
ak7
220k
100k

100R sub. min horiz
preset

10k sub min horiz pre
set

4 700u 25 V electrolytic
470n polyester

471 ceramic

4 7p ceramic

4 7u 6V 3 antalum
82p ceramic

10u 6V3 tantalum
100u 25 V electrolytic
15n polyester

100n polyester

220n polyester

SEMICONDUCTORS

1C1

IC2

IC3

1IC4

IC5

IC6
IC7,8,10, 49
IC9

IC11

IC12

IC13, 58
1IC14, 19, 67
IC15

IC16

LM323K
LM340T-12
LM320T-12
8224N
8080A
8228N
7415244
7415245
7415148
74LS240
74L500
741532
745154
7415138

IC17, 18 7415139

IC20 741502

IC 21, 22.23,24 MM2708Q

1C25-48 2111-2

IC50, 51, 68 74LS374

IC52 741LS75

1C53 741LS74

IC54 745287

1E5(5) 7415132

IC56, 57, 71 741508

IC59, 60, 64 74LS157

65, 66

IC61 SFC96364

1C62 741586

IC63 7415163

1C69 RO-3-2513

IC70 745472

1IC72 7415165

1C73-79 2102-2

1C80 AY-5-1013/TMS6011NC

1C81 5515

1C82 MC14412VL0L

IC83 LM339N

D1-4 1N5400

D5-12 1N4001

D13, 14 1N4148

ZD1 5V1 400mW

Q1,23 BC148 G

LEDs 1-8 LD35Y (0 1" spacing)

TRANSFORMER

T 12V+12VatQ.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. ASCIl 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
tonnection details supplied with yout
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
option gives you upper case
characters only while the other gives
both upper and lower case. This

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

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 depresséd

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.

R R

any keyboard key except those in the
"'key character’” message
{P.G.1.O.LW.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 >




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 tine 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 aiready 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

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? PG IO LWT

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
iull 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-acknowiedges 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=1TO 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 1/0
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 Out’* 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
voard. (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
zvpes END. It is obvious that the 5-6
second delay at each end of the
-autine is to allow a portion of blank
12pe to go by to reduce the chance of
sou overlapping files or missing the
start of the active tape at the
s2ginning of a new cassette

You must now set the Baud rate
ar your system. The simplest way is
2o use a frequency meter connected
23 oin 3 of IC81. Adjust RV2 until the
—eter reads exactly 4800 Hz. A
s=tter way, and probably more viable
23y most constructors, 1s to use a
s:zandard test tape It is better
s=cause different tape recorders
7 ght operate at different speeds
w?%ch would influence the play back
22ud rate of your system. This does
=z matter if you are only recording a
='zving back your own programs but

< .ou wish to use those from other
sawrces your overall system MUST
zzzrate at 300 baud. Using a
zzzndard test tape calibrates your
zv=rall system to 300 baud as
«~=wed from the outside world

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 alphabet 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 RV3 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 0 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
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is properly connected to the board
and switch on the recorder in PLAY
mode. Press CR and procede to
adjust RV 2 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 2%
1602 03
1603 CD
1604 1D
1605 03
1606 CcD
1607 13

[ 1608 00
1609 c3
160A 03
160B 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 | /O 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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1CHA 1% the master elock oscillator which
contains divider circuits Lo provide the two
phase clock (J I 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 problemns 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 resel
is carried out by momentarily taking RE®
to 0 volts via a push button. The clogk
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 (STSTRB) is fed to the System
Control chip (IC8) lo latch the status byte
and is also used by the VDU Lo ¢nable
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 ag this How [L Works is read.

Note that certaln outputs (namely HDLA,
DBIN, INTE and WAIT) arc Laken 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 will 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 Lo
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 “17”. 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.

1C6 is an 8228N 8080 System Controller
which gates cut the five main control busbar
signals from the stajus byte at the time of

TSTH 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 contrelled by DBIN and their
outputs are disabled on the receipt of a DMA
request by the HDLA signai. 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 1C9
(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 & Clear Screen and Reset Cursor
facllity which can be carried out at any time.
INT2 js 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 hy 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-
tions 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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HOW IT WORKS:

1C61, the Thomson CFS VDU control inte-
grated circuit, has a built in clock which
generates standard TV synchronisation
pulses (line and field syne) on pin 26. Random
interlace 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) scts 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

enerated 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
(1C62d) 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.

VDU section of the Triton.
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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, ¢ and d). This is to

ensure that if alpha-numerics are printed

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 prablem could be overcome with extra
gating but this would have been at the
expense of simplicity. ’

A similar probiem {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 column
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
geta 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

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 to 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 gating ina
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 1C54. 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 mémory: By
using some of the ASCII codes as control it [s
possible to do such things as move Lhe 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 — QOH 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 I/0 mode every
8.3mS. 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 1/0 operations which
take a considerably longer time~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.)
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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 (he
17/0R 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 I/0 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 1C49 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, I/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 I/0 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 (1C52) 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 spare line on
that port (bit 7) which can be used by the
experimenter as an output line. The port to
call for this line isnumber 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 a 3 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 hy using
AlS in inverted form and the internai 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 0CO0H
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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The tape 1/0 section of the Triton system.

The AY-5-1013 Universal Asynclironous
Receiver transmitter features tri-state out-
puts 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 dala
bus. The Status bits of the UART are simi-
larly commaoned with the DAV (Data Avail-
able) bit tied to bit | on the bus: PE (Parity
Error) to bit 2; FE (Framing Error) to bit 3;
OR (Over Run Error) to bil 4 and TBMT
{Transmitier Buffer empty) lo 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 {inished a current
serialising cycle and is ready to accept a new
byte for transmission. In actual fact the
UART will aceept a second byte while it is
sUll transmitting the fiest die to the double
Bad ferfrig nataire 6F o transmitior biafer

should be set dn'a Irequency meter.

In order to transmit data the TRJTON
Monitor first checks te 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
"1" If so it indicates that the UART is ready
and the Monitor then outputs its data on to
the busbar while activating the DATA
STROBL (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
1 but this time checks bit 1 (the Data Avail-
able flag). This goes high as soon as a com-
plete serial hyte has been received and for:
matted inta parallel form in the JARTs

HOW 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 nccur.

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

The MC14412VL 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”
mede 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 af frequencies so have to

The MCDEM interfaces directly with the
UART and only needs a crystal and resislor
to lock it to the correct frequency pairs. It is
most rmportant that a crystal of exactly
1.00OOMHZ is used here otherwise you wiil
not be able to use pre-recorded tapes! The
lransmitted carrier of the MODEM Is an eight
level digitally synthesised sine wave of about
300mVrms which is buffered by TRI 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 recarder 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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b Fow et of sen lallaes sdata e TRETON s
a A TAICT Bit, B data Wite, o pacity BIC and 2
STOR hita T hene e transmitled at a tade of
300 haud set by the cloglecompristng [C81 (g
NE 558), Baud rate is adjustable by about
#5) puccent by means of RV2 and, of course,
It 14 {mportant that this is accurately set if
tgpes from other sources (recorded In
TRITON's format).are 16 be played back. To:
Bhtain a rate of 300 baud the oscillator must
run at precisely 4800 Hz and ideally this

onitpant detd bien, e MIRCE will foop antil thin
condipion ts 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 a second time to the same DAV flag the
puise from port 4 is also used to reset DAV
which then stays low until a completely new

operiie I Sinplex mode ience piivs 2, 10 and
4 of 1C82 arc 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
demod:/ate the same frequency pair that is
being transmitted. Keeping this active pre-
vents any ambiguity as to whether one is
“originating” or “answering’.

ca-c13

normal circumstances (within the range of
input voltages mentioned above) this shouid
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.

o Tl (ALL 470
o 16 — & e
| » r T 71 i IJ‘ 1 51
E B2V I ; “‘? |+ S !
L 2] e =
s Shoim i Te = 'Fs;;
EE— L + e
%, - e [ The power supply
O—E—/—{—- [ ot _ § section of the Triton is
R - T: _t 1 m_}, = 7~ =mw based on three ter-
! ! AL [ R™ B + : o minal regulators.
: L ("m o’ ;
: ((EY] 0V ' » —] -[:iiﬁuv
swm-:, b -1 l 4 4 =
: T i
D714 ARE 15400 1] b B = M v
D5 -12 ARE 1N40U
IC1 1S LM323K LAy 2 cig A
1C2 1S LM340T 12 4100 LT oan
i R . S + Toor S—0 A close-up photograph of the PSU. Note the oriéntation of the 1C
; I lié'u"...w i regulators.
= —_—
o

THE POWER supply has been kept as simple
as possible, utilising three IC regulators f
provide the main rail supplies which are +3
V at 3 A (the TRITON does nat draw alt thls
but do not rely on there being any to spare if
vou are thinking of hanging any other bits
and pieces on this linel) +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 sirnple 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

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$l
ASSEMBLY

BARREL TYPE X-Y
PLOTTER ASSEMBLY

120V Stepping Motor Provision for
Pen {Pen nat supphed) AS PICTURE
£55 ea With alternabve moror for
nan.raversible requizemsnts
rucorder | printre applicannns nic £48
ea. With Pen and Papar guwdes £78.
With Pen, Sprocket and Paper guides
£88. Other voltage options available.
P&P all umits £2 50,

Bed size 12°° %9
banged to
P&P alfwersions £2°50

X-Y PLOTTER ASSEMBLY
Consisting of frame with X & Y
assemblies Na pen but provision)
Motor gptions
120V only £43.46 ea. 120V [tart be
’4Y). doto supplics £1
£51.15 oa, 1224V £70.40 as.

STEPPING MOTORS ONLY
Motors 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
12724V Data supplied £8 ea P&P
Supplied for 12724V aperation
£13 ca 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 =4 531, £10 ea, Bradley 200, £85 ea,
Advance 0S3000, €85 ea; GEC types 924F, £25 ea: 924E,
£17.50 ea; 1496B £76 ea; Brimar D13-51GH, £65 ea;
D10-210GH/32 €40 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. 1% metrg multiway ribbon cable 1erminated each end
with a 50-way temale edge connertor Takes 0.7 printed circuit
board £2 ea. P&P 75p 3

NOW — INCREASE AREA GIVEN TO
PICK-A-PACK AT 50p per Ib

Large volume of new components you can L afford to miss

TELETY#E ASR33 with 20ma loop. Good condition Special
low price £395 ea.

V2" MAG TAPE
Approx 1,500 ft. Now 20p each P&P £1
23,205,

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 £60 ea
TELETYPE KSR33 from £275 each

Limited quantity of 35RO — 20ma loop — can be changed to
ASC11 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 KZYBCARES
or can be carefully cut to take any size £3 each F&P Z1 3¢

* TRANSISTORS/DIODES/
RECTIFIERS, ETC. *

Guaranteed all full spec devices Manufacturers’
Markings

At 5p 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 —
40pea; TIP31B 12p ea

TBAS60CO £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. s

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 5SB05-50V 5A 60p ea
P&P 20p.

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

BFY51 — 12

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 74810 5p  74H51 7p
7401 5p 7417 14p 7453 5p
74502 12p 74838 10p  74H74 12p
74504 12p 7451 5p 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% Ouipur pav of
TIP31s Circuit supphied £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 0Old 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 oniy f-om £95.

* 70007 Fzec ey Capacters 10 for 30p. P&P

15-way

ONS 4pc 80V Brana New 10

GRATICULES °Z x1<om nogr quanty plastic 15p
=z PP 0%

LARGE RANGE OF ELECTROSTATIC VOLT-
METERS. "o 0300V 2 £3, to 20KV max
uce SKV 3':  £6.Thereafter £1 per KV.

DON'T FORGET YOUR MANUALS. S A E with

eduremenss

DIGITAL 24-hour CLOCK with built in Alarm as used in Braun
Digital clocks. Silent running. Large illuminated 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 516 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.

;lONEYWELL HUMIDITY CONTROLLERS 25p ea P&P
5p.

square {like muffins) 115V £5 ea P&P

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

REED SWITCHES. Sub-min. Siza 20mm 10p ec.

SMITHS encapsulated 1ransistorised AUDIBLE WARNING
DEVICES 4V-12Y Can be driven from TTL 50p eq. P&P 25p
Attractive GRILLS speaker covers/ventilaton Size ‘approx
4 XV (Size may very shghily). Plastic 20p.2a Metal 35p ea.
P&P extra

BURROUGHS 9 digit PANAPLEX numenc digplay. 7 segmeny
25 digits with beze) With dita €1.,95 ea PAP 30p

MINIATURE NIXIE TUBE typo (TT 5870ST Dign size 0 &
Whre ended 50p each PRP 20[ 4 for £1.75 P&P 35p
TRANSFORMERS 155V AC input. Secondary 30V and 2.6V
10VA 50p ea P&P 50p

21-WAY EELECTOR S$WITCH. Singie pole with reser coll
240V AC cods  Additmnal switch contacts for -auto resel miz
£1.45 eca PGP 75p

An ABOVE with addionat 240V relly on base plate snd full black
plasuc cower £2.45 a2 PAP E1 KO

SNAIL BLOWER 110V AC 500 MA Brand new by Awtlow
Dovelopimants. Quist and very guod looking £2.50 sa PP £1
POTTER & BRUMFIELD 18-48V DC Relay 3 polec/o Heavy
Duty Plug-n type winh base 50p co P&P 25p

MINIATURE KEYBOARD. Push contacts. marked 0-9and A-F
“and 3 user definable keys. £1.75 ea P&P 36p

MULLARD CORE LA4245 at 15p ea PAP 1ip.

CLARE REED RELAYS 24V DC Cod Single pole make. Size
1% %716 % 7/18 at 25pea PAP A0

AOTRON CENTAUR FANS. Sizc 4.5 ®x3.5'X1.5 115V
5-blade £4 ea P&P 75p

Min. PLUG-IN type RELAYS. Piastic covers 2-pole ¢/0 24V
25p ea P&P 15p.

CROUZET/MURTEN SCHWEIZ MOTORS. 110V 50HZ 4
pm Gearbox can be removed TSp ea. P&P75p.

FRAMCO MOTORS. 115V 50HZ Input single phase 1/12th
HP, 1450 rpm: on sent mount As new. £1 ¢a PRPE1.75.
PYE DYNAMICS THICK FILM 1MHZ Llockipg Osc. 5V
izﬂply Size 19% 25 % Gimem. Drives one TT. load 72p ea. P&P

COMPRESSOR UNIT. Compact. 115V 50HZ single phase
1.5A contiviuous 1425 rpm. Outside piston housing approx. 3'.
E18¢s P&P €2

MAGNETIC DEVICES. Plug-in RELAYS 240V AC. 3-pole c/o.
Héavy dity 10 amp Complete with base ExJbrand new
equapmeni NOT USED. 3 on sub assembly £2.50. P&P £1 or
£1.25 g5, P&P 45p.

SMALL MAINS THANSFORMER 240V Pfj 12V 1 00MA sgc.
60% 40x42mm 50pca PAP 75p

G.1. BRIDGE RECTIFIER 1ype W01 {ideal for above) 17p ea.
FAIRCHILD FND10 7 ssgment display 0.15 Red. Common
cathode 6Sp ea P&P 16p Inlg supplied

MULLARD TUNER MODULES - with data.

LP1121 combined AM/FM IF strip 10.7MHZ. £3.50 ea
LP1179 FM front end with AM tuning and 87 4MHZ to
104 5MHZ wming 10.7MHZ IF £3.50 ea. P&P 50p each unit.
The Pair £5.75 F&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, elc, £1.50 ea.
P&P 21 25

GENERAL ELECTRIC OPTO-ISOLATORS type H15VX504
65pea P&P 15p 10 for £5. P&P £1

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

ROTARY SWITCHES. 250V 10A 10p ea. P&P 15p.

LEDEX ROTARY SOLENOIDS 115V DC. No switch assembly,
25p ea PLP 25p

POTYER & BRUMFIELD TIMER RELAYS. 24/48V Heavy
duty 2-pole ¢ o with 5 secs delayat 48V increasing with voltage
redugtion Timing can be altered by changing value of resistor/
capscitance 50p ea P&P gsg_

BROOKE CROMPTON & PARKINSON extractor fan assem-
bly 115V operation €1 ea P&P £2 OR TWO for £1 50. Carr
15e) 25

5 LEVEL PAPER TAPE
READER
Reversible Small size
approx 5 x 3 x 4 £2

each P&P €1

ITT-CREED
Punches and Prints on %
paper Complete with Power
Supply Solid State Size 15 x
11% x 22" deep £13 ea

- DUAL IN LINE 16-PIN CERAMIC

A MILLION MUST GO
HIGH NOISE IMMUNITY LOGIC.
12V Raii Con-
ventional 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
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A CHILT

7/9 ARTHUR ROAD, READING, BERKS (rear Technical College, King's Road). Tel: Reading 582605

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 % 12 V2 % 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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mmm BEGINNERS

Beginners Guide to Electronics squiro~ £2/65
Beginners Guide to Transistors Reddihough £2 65
Electronic Measurement Simplified ¢ Halimark £2 20
Electronics Self Taught Ahe£4.40

Beginners Guide to Integrated Circuits >inclarr £315
Principles of Transistor Circuits ~ am~£4 75
Understanding Electronic Circuits Sinclan €4 10
Understanding Electronic Components sincloir £4.10
Beginners Guide to Radio kmx €315

Beginners Guide to Audio sinciar £3 10

Beginners Guide to Audio ! r sinclan £3.20

s C OO K BO OK S msm—"

TV Typewriters Cookbook £7 40
CMOS Cookbook £8:00

TTL Cookbook £7.55

Active Filters £11 00

1C Timer Cookbook £7 50

1C Op-Amp Cookbook £9 40

mmm A PPLIC ATIONS messssssssss—

Advanced Applications for Pocket Calculators i
Build Your Own Working Robot D Heiseman £3.35
Electronics and Photography & srown £2 30

Fire and Theft Security Systems & wels £2 00

How To Build Proximity Detectors and Metal Locators 1 ~nild-£3:35

How To Build Electronics Kits ape £2 10

Linear Integrated Circuit Applications G Clayton £5.40

Function Circuits Design & Applications Burr Brown£15 95

110 Electronic Alarm Projects R M Mursun £3.45

110 Semiconductor Projects for the Home Constructor R M Marston £3.25
110 Integrated Circuit Projects for the Home Constructor k M Marsion £3.25
110 Thyristor Projects Using SCRs R M Mursion £2 95

Handbook of IC Circuit Projects Asnhe £2 30

Practical Electronic Project Building Ansicand Colwol £2 45

where £4 20

mm TV AND HI - Fl| o——

Audio Handbook ¢« kg £6 50

Cassette Tape Recorders | tuil £5 25

Solid State Colour TV Circuits G R wiiding £6 35
Hi-Fi Loudspeakers and Enclosures ¢ ohen £8.20
How To Build Speaker Enclosures Badmicll £3.10
Master Hi-Fi Installation xiax £2 80

mm | O (| C s —
Logic Design Projects Using Standard 1Cs ' W wer €510

Practical Digital Design Using 1Cs 1 vrientca £12 .50
Designing With TTL Intergrated Cireuits Tex.~ lmsmame s £9.05

How To Use IC Circuit Logic Elements ' ==z £3 65

110 COSMOS Digital IC Projects for the Home Constructor @t & 320
Understanding CMOS Integrated Circuits = 1 ¢~ £3.90

Digital Electronic Circuits and Systems & o< £3.50

MOS DIGITAL ICs ¢ than £4.60

mmm C O M PU TN s

Microprocessors and Microcomputers 1 sowick £18 00

Microprocessors 1 ¢ McGlgnn £8.40

introduction to Microprocessors aspmnai£5 90

Modern Guide to Digital Logic (Processors, Memories and Interfaces) £4 30

mm P - AMP' ene-asswsscsse-massans

Applications of Operational Amplifiers Graenie (Burr Browny £8 30

Designing With Operational Amplifiers surr Brown £13 75

Experiments With Operational Amplifiers clivton £3 40

110 Operational Amplifier Projects for the Home Constructor R M Marsion £2 95
Operational Amplifiers Design and Applications ¢ Tobery (Burr Biown £7 40
Op-Amp Circuit Design & Applications | Curr £4 00

BOOK SERVICE ==

mmTEST INSTRUMENTS m—

The Oscilloscope 1n Use sinclair £3 10

Test Instruments for Electronics M Cifford £2 40
Working With the Oscilloscope 4 Saunders£1.95
Servicing With the Oscilloscope G King £5.60

Radio Television and Audio Test Instruments King £5.90

s S F R VIC ING —

tectronic Fault Diagnosis sincir £3 20
Rapid Servicing of Transistor Equipment ¢ Kinz €2 95
Tape Recorder servicing Manua! Gardner Vol 1: 1968-70 €8 50
Vol 2: 1971-74 £8 50
FM Radio Servicing Handhook king £4 80
Basic Electronic Test Procedures | M Gouhes €2 45

mm C OMMUNIC ATION S eonsssa——

Communication Svstems Intro To Signals & Noise 8 Carison £7.50
Digital Signal Processing Theory & Applications | R Rabmer £23.80
Electronic Communication Systems o Kenneds £€8,50

Frequency Synthesis. Theory & Design Mannassewitsch £20 40
Principles of Communication Systems ki raub£8 10

CTHEOR @ e n e

Introduction to Digital Filtering B.gncr £9.40

Transistor Circuit Design Texas Instruments £9.35

Essential Formulae for Electrical and Electronic Engineers ~x M Morri~£1 65
Modern Electronic Maths cCiifurd £6 70

Semiconductor Circuit Elements 1 b lower £6.40

Foundations of Wireless Electronics M ¢ Scrogeie £4 45

Colour Television Theory ludwn £6.20

COREFERENC E e

Transistor Tabelle (Includes physica!l dimensions) £4 10
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 £2:43

Electronic Diagrams v a Colwell £2.45

Indexed Guide to Modern Electronic Circuits Goodman £2.30
International Transistor Selector ¢ D Towers £3 25
International FET Selector | 1 rowers£4 35

Popular Valve/Transistor Substitution Guide £2,25

Radio Valve and Semiconductor Data A m Bul £2.60

Master Transistor/Integrated Circuit Substitution Handbook £5.60
wWorld Radio TV Handbook 1978 (Station Directory) £8 00
Radio, TV and Audio Technical Reference amos £24 85

TV Technicians Bench Manual (New Ed ) widing £5.10

mmm M| SCEL L AN EO U S —

Integrated Electronics J:3imon £7 70

Microelectronics Haitmars £3.90

Practical Solid State DC Supplies = D 7w~ £6.20

Practical Triac/ SCR Projects for the Experimenter & tox £2.25
Printed Circutt Assembly iLz==s& C w- £245

Fallen behind recent advances?
Just starting out?

Need a decent reference book?
ETI Book Service provides an easy

way of getting your hands
on the right title.

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 @ EM| @ 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 HIFI

©) IR
0z27 24‘;‘;(‘:“906: >

Bristol BS1 3NG

Official orders welcomed. Gvt /Educational Depts etc
l Size 60 mm x 45mm x 40mm

] T21 O0O-50upa T30 O-1Amp

T22 0-100pA T33 0-50vAC
T23 0-500pA T34 0-300c AC

R FRRAEALY T24 0-1mA T35 S Meter
T25 0-BmA T36 Vu Meler
T26 0-10mA TA0 50-0-50pA
T27 0-50mA T41 100-0-100p A
T28 0-100mA T42 500-0-500p A
T29 0-50mA T43 0-30vDC

PANEL METER

with ILLUMINATION WIRING
Dials are clearly figured on bright white
tor easy reading 2 5% F S D accuracy
Zero adjustment at front Cushioned pointer
stops Complete with mounting nuts and
washers

043 0-30pA
045 0O-50uA
0410 0-100uflA
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PROBE

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 Multi-
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
‘Qrbiter’, 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
orobe 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
pianet and should provide much information about the
ower atmosphere at four widely separated points.

Although Venus is our ciosest planetary neighbour, it
% always covered in very thick cloud; our knowledge of
this planet is therefore very limited, especially as regards
its lower atmosphere. The early probes have shown that
Venus has a high surface temperature and an
atmospheric pressure nearly one hundred times that of
the earth, but a great deal of work remains to be carried
out It is expected that the two Pioneer spacecraft will

-rease our knowledge of this planet by a factor of
zbout ten. They will also greatly increase our know-
ledge of the solar system and are expected 1o provide
-wuch information which will add to our theories about
the origin of the earth.

Pioneering Spirit
The Pioneer missions were cénceived as long ago as
*g70 as a result of recommendations made by the

2-2 Sepience Board of the US National Academy of
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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 af the small probes
include payloads ot scientific instruments. The
Bus will be destroyed by burn-up in the Venusian
atmosphere after its two instruments have transmitted
data back to earth. |t is, perhaps, somewhat surprising
that work on the atmosphere and weather on Venus is
expected 1o 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.Q00 miles
apart two of them on the dark (night) sige. They will
collect information on the general circutation 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
2.54 m (100 inches) in diameter and 1.22 min length.
The equipment shelf if 2.47 m in diamter, the electronic
units and the scientific instruments being mounted on
this shelf. .

The farge 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 {pyratechnically) about 20 days before the craft
arrives at Venus so that the five sections move indepen-
dently.

The prabe 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
liguid 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

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 puise commands and 12 quantitative
(or analogue) commands to scientific instruments and to
the spacefratt units. Commands from the earth stations
modulated onto a 2115 MHz carrier wave are received
by the spacecraft transponders.

Data for transmission 1o 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.

LARGE PROBE. ]
PROBES 7/.\ h\’ Fig. 2. An exploded view of the Multiprobe unit
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FEATURE : Venus Probe

Fig. 4. An exploded view of the Orbiter spacecraft
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To Boldly Go . ..

The launching vehicle will place the multiprobe space-
craft into an earth parking orbit about 167 km above the
earth 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 RPN by a
eommand 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 correctinofupto 12 m/scan
be made five days after launch and further corrections at
20 days after launch, etc. Command signals for these
corrections 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
ihen 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
probe 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
as to provide a suitable tangential velocity at separation
ior the small probes to acquire the desired trajectory
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The velocity of the Bus will be corrected 18 days
hefore its arrival at Venus to achieve the desired arrival
point and to delay its arrival by 80 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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Fig. 6. The interior of the large probe CHITENGI) 32¥XGR?T
PRESSURE VESSEL | :
AFT SECTION : AFT INSULATION
POWER AMPLIFIER >/ ST
CLOUD
CRO LARIEORI z PARTICLE SPEC
INTERSHELF @ L
SUPPORT STRUCTURE i
e [ 1
MIDSECTION ) )
INSULATION AFT SHELF
BLANKET “ il TRANSPONDER
PRESSURE VESSEL __ || Lo o PBR/AT NEUTRAL
MIDSECTION \ NN NN }\\\ MASS SPEC
e P 7 FWD SHELF
3 SOLAR FLUX
FWD INSULATION o " RADIOMETER
BLANKET ASSEMBLY PYRO
PRESSURE VESSEL 2 ' CONTROL UNIT
+2
AERO FAIRING BATTERY

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

Y Fig. 7. The interior of a small probe
protected by a coated fibreglass aft cover. 9 E

The dacron main parachute has a diameter of nearly & ANTENNA
m and is deployed by a much smaller pilot chute 0.76 m i
in diameter ejected by a mortar. The pull of the NEPHELOMETER ‘I\
parachute extracts the pressure vessel module from the =< Hie -
deceleration module. QEZ,\:NKSEL%LATION /!'-'\ EXCITER

: = '..:.::.:.: ::.::;": ;v.
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Pressure Vessel AFT SECTION & | R,/ AFT SHELF

, — commanp; - ___ 3
This vessel contains nitrogen at a pressure of between DATA UNIT NeJf ST Z1 ¥\ PYRO

about 0.5 and 2 earth atmospheres, but can withstand
an-external pressure of about 100 atmospheres. The 73
cm diameter titanium pressure vessel is constructed in
three pieces and is about 6 mm in thickness. There are

RSTE A
"3“\\\\"@% CONTROL
1y e — —4' UNIT

NG =y

) POWER

15 apertures and 7.6 m of sealing are required to INTERFAL
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
temperature not greater than 50 C even when the E'T_SULAT'C"
, ANKET
external temperature reaches 480 C.
A 19 cell 40 A-ht silver-zing battery supplies power to
the pressure vessel assembly. A total of 15 magnetic ! PRESSURE VESSEL
latching relays provide on/off control, whilst parallel | FORWARD SECTION
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 The seven scientific instruments in the large probe
256 bits/sec in a convolutionally encoded format is weigh a total of 35 kg and require 106 W for their
used, the system being capable of providing 72 data operation. Three of these instruments require intets for
channels and 2 minor frame formats inan 8-bit word 64 sampling the atmosphere and four require windows for
word frame. A 3072 bit memory provides storage viewing the atmosphere. All of the windows except one
facilities during the entry communications blackout; this are made of sapphire, the exception being the window
blackout will have a duration of about 10 seconds. for the infra-red instruments which is a 13 carat diamand
The entire sequence of 128 commands is predeter- nearly 2 cm in diameter; diamond is the only material
mined and programmed prior to the multiprobe launch able to transmit infra-red in the 10 micron region and to
Atimer witha 24 .27 day capacity and a-stability of + 32 withstand the temperature and pressure at the Yenusian

seconds turns on the system prior to entry. 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 wil| 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 aimospheres 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 singte, 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 oscillater maintains the S-band downlink
frequency to 1 part in 10° The data rate used from the
small probe to earth is 16 or 64 bits /second, whilst a

g

Fig. 8. A small probe
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2272 bit memory is used for storage during entry
~'sckout and when the bit rate is being changed. A
24 27 day timer turns on the system prior to entry into
#ha Venusian atmosphere.

The 64 bit/second data rate is used initially, butatan
ssrtude of some 30 km above the surface the data rate is
-=duced to 16 bit/second to allow for the attenuation of
the 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 >

mnagnetic 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. |t can be
seen that the Qrbiter 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. Twe 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
propetiant 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 1o be used to place the Orbiter in Venus orbit. 1t
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
will be useful for relatively economical missions to Mars
and for flying through the tails of comets ET
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] -j:lmsz] ot Mo s | VE o Send stamped, self-addressed
Wsp 4 [IND 38 08 envelope for literature. Logic P
B I Emes o SIS * * i o o
Taog 16 e 2| X2 12 n ogic probes,
i e s s = I
s 3 we w B faE N Complete kit TTL/DTL/CMOS compatible,
mooR|ww o ozige 7w | SR g’e"?l“"‘ 5 from £18 10 £49 03
;:?‘ 3 | s :: LT I ‘?,’,gs 15 horh i Plus £1.20 P&P Logic Monitors for
¥ E . )/ 1 o
w3 2 7 i AT AT () CMOS, HTL, DTL, TTL & RTL
o ' |
:“ ] an e - LM-1 Self-power clip-on logic
= swlo 18 Built, tested £ 2 0 9 5 monitor £28 70
o i LD e %"d e = LM-2  As LM-1, with fully isolated
s mE s ‘Luarante Plus £1.20 P&P power supply £68 92
% 2 ﬁ?{: = ‘ Plus £1.77 VAT (8%)
.54
2 % | puRRoUGHs § g Postage, Packing and Insurance per
E e v MINIKITS ELECTRONICS, shipment £1.25
R pl i
a 3| tteniicin | 6d Cleveland Road, South Woodford, Please add 8% VAT to overall total
All pricas INCLUDE V.AT. add 25p P&P LONDON E18 2AN Export orders: credit cards or internatior z

money orders, bank drafts and cheques
drawn in £ sterling. Please add 10% (Eurf_
i or 12%2% (all other countries) to total pr.c

IBEK SYSTEMS

J2 DUNSVILIE DAIVE, COVENTRY, CV2-2HS. ‘

(Mail order only}
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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,
interlocking,
solderless breadboard —
the world'’s first for 0.3in.
and 0.6 in. pitch DIPs.

2

Quick Test Series.

Low-cost, snap-locking solderless circuit boards for fast
3 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.

A\ Design Mate Test Instruments.
DM-1 power supply, bV to 15Vd.c. at

ﬁf S 600mA; DM-2 function generator
mg«’u’iﬂﬂﬁﬂﬂ for sine, square and triangle
—— AN

wave generation; DM-3 R/C
pbridge giving 10 ohm to 10

il megohm, 10pF to 1.0uf; DM-4
if pulse generator with 0.5 Hz to
5MHz frequency and 100ns to
1 sec pulse widths.

IC Test Clips. 4
a °° Ultra-tow cost IC clips in 0«

; 5’ o 00% | 14,16, 24 and 40 e
| 1 pin versions. : \

g i 3 \_’_-W

E '1’ Take a look at our low, low prices And, much more too:

i gl and quality specs.,and get aboard! logic monitors, probes,
: : 4R (Or if its data you're after, pick up frequency counters and
.:_ gl - ;
5 E i the phone or drop us a line.) tist ngpfmenttoenslure N oaTaaat Ll i tom NI o ORPORATION
W 1S For the best, from the specialists the best, fastest results

in breadboards. from your design.

| Cantinental Specialties Corporation (U.K.) Ltd., Unit 1, Shire Hill Industrial Estate, Dept.9H
Sefron Walden, Essex. CBII 3AQ Telephone (0799) 21682 Telex 817477 Reg. in London: 1303780.
| %WAT No: 224 8074 71. *Trade Mark applied for © CSC (UK) Ltd. 1977 Dealer enquiries welcome.

izase supply —

- - Price = fjofaliass:

“zme 5 e Address. = o —~ ey
— My cheque/postal order No for £ is enclosed

W Access/American Express/Barclaycardno.is_ All | want is data, please.
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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 faults 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 more 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

44

TELEVISION

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

tion.

and assembly process. If 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
agamn

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 foundy 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
ata 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 Outs

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/Output 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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FEATURE

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
antil the sound loses volume o n
oiayback.
oi Take the output from the earphone
a7 headphone socket. This will
2'most certainly cut out the
-ecorder’s internal speaker, but the
switch should be easy to find and
crdge with a 33 ohm resistor as
cescribed earlier. Adjust volume on
= ayback to obtain satisfactory
2zCALL function Note setting of
ooth controls and check this setting
=2Ch ume

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_ZCTRONICS 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.
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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 1o 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 Vice. When ihe
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 Lo the cha-
racter generator PROM. This PROM supplies
the horizontal piece information as eight
outputs in paraltel 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 signa! also per-
mits the 4th output of the Board RAM, whic
contains the COLOUR BIT during the
Chessboard interval, to address the characies
generator PROM Instead of the 2nd output of
the vertical binary ripple counter, (The
‘COLOUR BIT is normally ‘Exclusive-Or'z
with the pieces during the Chess boars
interval to control their colour.) This s
because the larger character set of Status
Figures symbols are required tha=
Chesspieces — and loss of vertical resolutics
[(eut by half) is the price which must be paic

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

SQUARE COLOUR is derived from RANE
and FILE by Exclusive-Or (unction. SQU:
COLOUR, LINE BLANKING and COLOU®
BIT are aligned with SERIAL VIDEO by = 2
type Flip Flop clocked by FILE, ¥

LINE SYNC and FIELD SYNC are z3- |
passed through an Exclusive OR gate to for—=
MIXED SYNC.

SERIAL VIDEQ is combined with Co2
OLUR BIT, LINE BLANKING, FIELD BL &%
KING, etc. to form two mutually exclus =
sfgnals WHITING and BLACKING.
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-PROJECT: TV CHESS

1 : 25
lcie = .
330u o
07 +5V +
5 el [ T o = T
D5 == €19 D8 ke f c6
g Cc10 2u0 2u0 47u
240V ‘ ‘ 1000y [ 4. 'R
4{ c20 l
1 220u *l e NOTE:
D8 T TZuO 1C23 IS LM341
o 1C24 1S 79L05
oO— H 1c24 g 2 IC25 1S 78L12
~5V

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
r components are in position.
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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 also 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
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Forming a Video Composite

~== video signal is formed by combining
SYNC, SQUARE COLOUR, WHITING and
ZLACKING at a summing point. SYNC is
enected to Q2 which clamps the summing
geer (junction of R10, 12 and 15) to ground
=%sn SYNC is high. BLACdK[Nl? is a
meg=tive going signal connected to the sum-
w:=g potnt through diode D4: when
52 sCKING is low the summing point 1s
camped a diode drop above ground.
WHITING pulls the summing point up
~wards the positive rail through resistor
#7 SQUARE COLOUR is connected to the
su=——ing point through a higher value resis-
= R1 and supplies two shades of grey when
= sther signal is present.
T=e signal is attenuated and passed
#r—gh an emitter-follower to form a low
meeaance standard form video signal of
ercraxamately 1 volt peak to peak. This
sgrrz’ is used to drive a UHF modulator.

T=: reason that the SERIAL VIDEO out-
wur ¢ IC21 is passed through a couple of
=== mmverter gates is to equalize propaga-
= Aslavs. Otherwise the black pieces have
wmrs 2dges.

Cassette Interface

e E=ited bandwidth available in audio
—p=s-t¢ recording equipment does not per-
=+ s=—:z! data to be recorded directly. Some
#m =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 ampilifier 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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PROJECT : TV CHESS
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= —PARTS LIST -

)

Z

E 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 Q1,2 ZTX300

> R2,8,9 18, 19, C7,11,12.13, 15 10n ceramic IC7 CD4001 D1-5 1NQ14

I 20, 21,22, 23 10k Cc8 220p polystyrene IC8 CD4042 D6-10 1N4001

I R3. 4,5, 10, 15 6k8 Cc10 1000u 16V elec- IC9 CD4049

zZ R6, 7. 16,17 1kO0 trolytic IC10, 11, 14 MM2111 INDUCTOR

@} R25 220k C14 1n0 ceramic IC12, 13 CD4019 i

é R26 100k C16 320u 16V electrolytic IC15 CD4070 L1 250u

2 R12, 14 3k3 Cc17 220u 16V electrolytic IC16, 19 CD4011

w | IC17 CD4066 MISCELLANEQUS

g ' CAPACITORS SEMICONDUCTORS IC18 CD4503

iy IC20 CD4025 PCB, transformer (0-8; 0-8 at 500mA),

© IC1 MM2708 IC21 74C165 UHF modulator, switches (Schoeller- 12

o\o‘ C1,18,19 2u06 V3 tantalum iC2 INS8060 1C22 745471 off), case to suit, sockets, cable, nuts,
c2 560p polystyrene IC3 741LS08 1C23 LM341-P5 bolts etc. i
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The new Doram Electronic
Hobbies Catalogue is
packed full of new exciting
merchandise inciuding

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 Jreland)—
80p including despatch by Air
(or all-up post)
Doram Etecironics LG
PO Box TR8
Wellingtan Road Estate

Wellington Bridge
Leeds LS12 2UF

.‘

.'-------

---------.‘

DOQLAm

ELECTRONIC
HOBBIES
CATALOGUE

Name. .

Address.. . ....

Please send my FREE Hobbies
Catalogue. | enclose 25p.
contributionto p. & p.

Doram Electronics Lid

PO Box TR8

Wellington Road Estate

Wellington Bridge
Leeds L512 2UF

‘.--
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{4 ‘ATARI’ VIDEQ
‘TOLINKA’ CHESS REPORTER 200 COMPUTER

~FULL KIT OF PARTS GAMES — 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

The original unit used in conjuncfion 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) available 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 ||
Seamp. Full kit including all compenents — No extras
required — £109.50%

Examples of some of the many
certridges available Combat, Air
Sea Baules, Space War Outlaw,
Video Otympics, Surrsund. Black-
Tack, Breakout, Beske Math

The Video Computer (based on Sianetics 2850} comes comireie with 27 Game
Combat Canridge flanks, bi-planes, bombers, jatsp 2 wysticks 2 coational controllers,
mains adapiar and aerial switchlng unil Fully guarantaed for 12 months. £169.95%

Additional Cartridges (over 21 due by early ' 79 mostly prced at £14,95%

UNBELIEVABLE
WATCH
BARGAINS

BARGAIN TV
GAMES KITS g
AND
COMPONENTS

V107

12 FUNCTION
CHRONOGRAPH

Hour, Min., Sec., DATE,
Monih. 1/100th Sec. Time.
X Tor2Evenl

V103
5 FUNCTION .
LSO, Hoer, Mia. Set
¥ Monlh. Date, $/5 strap.
Backiighl.

Stand Alone Kits

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

kits minikits

B&W Tank Battle {AY-3-871Q) . .. . £15.90 £9.75

| ’ B&W Stumt Rider (AY-3.8765) .. . £15.90 £9.95
— B&W Road Race (AY-3-8603) ... . | £14.90 £8.50
B&W 10 Game B/B (AY-3.8610) .. £13.90 £8.50

B&W Submarine (AY-3-8605) TBA TBA

B&W Wipeout (AY-3-8606) £14.90 £8.50

SOLAN ALARM

Hour, Min. Sec. Manlb, gﬂﬂ
. 21 .
B S g, e CHRONOGA AP Astec Modulators & Encoders
W
il BT UM1263 Sound Osc . ... .. £1.95
UM1111E36 UHF Mod ... . £1.95
UM1233 UHF (gh quality) .. . . €435
UM1168 Pal Encoder . ... o £2.50
UM1163 Pal Enc+UHF Mod .. . £4.95

European Eguivalents.ava)lable

Accessories

V103
CHRONDGRAPHY/ AB Joystick cantrois. 200k fin
ALARM - £1.95
211 the combined teatures W 5
ol @lnsm & chronageaph ‘ALABMISTOP WATEH Crystal 4 hz £1.00
wilches CLagK Crystal 3.567 Mhz . .. £1.25

[pbate
rupresants
©B8e style anly]

Oscillator coil 100u H £0.45
Mains adaptor +150mA 8v reg
e .... £3.50

& ‘Snocee Alarm, Stop
willch,

Prezentation boxes not includod, Plaase add 65p

* Prices include VAT, packing & delivery charges and money back guarantee. Send cheque or P.O to
VIDEOTIME PRODUGTS _?_:I:Q(tazesn:)RS%:qI}B.a-lrs;:\egxs:tgls(g}z;?ts RG21 1REA A .

(Trade & Export Eniuiries 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 about switching methods ........

A SIGNIFICANT RE-APPRAISAL of amplifier design has
been seen in the past few years. The revival of serious
listening tests (so calied ““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 roli-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
z2ynamic conditions. o

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
length and quality) cables. Wherever connections have
1o be made (other than at the ampiifier or loudspeaker)
high-quality goid-plated instrumentation connectors
should be used in preference, 10 the rather suspect RCA
=nhono and DIN Connectors

Switch Your Contacts
The next problem area is that of switching. Switching
the outputs of the different amplifiers to a loudspeaker
£an be done using high-current, high-conductivity lever
+ knife switches. Relays can cause problems unless they
=ave very strong springs; good contact design, high-
rrent capability; and are new. The subject of switch
goatacts is quite complex but can be summed up as
“ows A metal to metal contact is rarely a true “'shor®

45 almost invisible layer of oxidation or contamina-
2= farms on the contacts This oxidation increases the
~:zct resistance but more importantly forms a non-
junction that can in some ways be considered to be
e dependent diode-rectifier. The effect on the

«2
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GOLD OR

1
1
8

SILVER
=47 CONTAMINATION
SRS
o oty <
POOR CONTACT

Above: equivalent circuit of a
mechanical switch. As you can
see it is far from simple! Left: a
good linear contact involves
breaking the metal surface.

GOUD 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 fisteners and yet nGt 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
percelve 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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FEATURE:Switch-fi

[T ==t oo cm ot g e m . m - e ey ————— -

!

SIGNAL ¢

[ s

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 Manufactyring (or.Quad}) this test.method has gained

wider acceptance of late. It has its faults howaver.

During the initial sessions a number of “‘check’
changes should be made to detect cheating (deliberate
or involuntary) 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-conception. 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
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

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.

E

7

W

Seventy stands packed with the gear that the home electronics
constructor needs. From kits for keen youngsters just starting

— to components for the dedicated enthusiast intent on building
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 1o an
electronic organ. Build your own microprocessor, construct your
own television games and choose hi-fi audio modules-for the
ultimate in sound!

b

The kits &bits show for the
home electronics enthusiast
SeymourHall SeymourPlace LondonWi

21_—-25 November 1978

Watch the Demonstrations in adgoinin} halls — electrenic proi;t?
brought to life by the expers — and a chance for you to try for
yourself the latest ideas from manufacturers and journals.

il . ST il ﬁWMW’-ﬂW//{,

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

Open 10 a.m. — 7 p.m, daily.
Entrance £1,00 aduits, 7Cp students.

Organised by Trident Conferences and Exhibifians Limited, Abbey
Mead House, 23a Plymouth Road, Tavistock, Devon. PL19 8AL:
Tel: 0822 4671 Telex: 45412 TRITAV.
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Panel Meters, Bridge Rectifiers, Power Supply Units
Multimaters - Semi Conductors - Timers - Safobloc
Ministurs & Sub Ministure 50 VOLT (Pri 220_240\/)
SEE TH E Milli-  Ref. Price {Sec 0-19-25-33-40-50V
RANGE OF MULTIMETERS IN 0 2% 1985 |amse  merme. T ewr
303 1A1A 212 2.60 55 | g 102 3.20 70
THE NEW DORAM HOBBIES SR £ I
9.0.9 330330 235 1.95 40 20 104 6.10 100
CATALOGUE 09,09 500 500 207 2.35 55 | 39 105 7.86 100
O Q-8-8, 0-8-9 1A 1A 208 3.50 .55 4.0 106 980 110
0-15,0-15 200 200 236 1.95 40 | g 107 14.95 130
0-20, 0-20 300 300 214 2.35 70 8.0 118 15'75 150
20-12-0-12-20  700(DC) 221 3.10 70 [ 45 119 2050 200
0-15-20. 0-15-20 1A 1A 206 4.20 85 | 00 =
0-15-27.0-1527 500 500 203 3.65 70 [ 39 VOLT (Pri 220-240v)
0-15:27.0-15:27 14 1A 204 4.75 g5 | Sec 0-24.30:40-48:60v
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
1.0 05 213 230 .70 § 50 40 11.60 1.30
i 12 71 2.90 70 60 120 14.75 140
18 3.75 70 §°AUTO TRANSFORMERS
8 4 108 6.25 1.00 ¥ Jnput/Output Tapped 0-115-210-240V
18 g 72 6.95 1.00 | va rice
116 7.85 1.00 | (w
Doram Electronics Ltd 128 8 17 9.25 1.10 (26“.') '1‘10:? Ne- 2E25 P7‘(3P
10 115 12.75 1.30 L
PO Box TR8 Leeds LS12 2UF 30 15 187 dsee 130 |4 6 3s0 10
- ; 60 30 226 22.80 160 { Inpul/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 1.00
J | enclose 25p contributionto p & p I Sec 0-12-15-20-24-30V 500 67 10.75 1.30
| Price 1000 B4 17.00  1.40
I i I A(l;n%n Rof.2No. 3 P&P | Aiso 1500/2000/2000/3000VA
: 03 2.45 70 | MAINS ISOLATING (Centre Tapped &
| I ; 0 79 3.05 70 Screened)
Address 30 3 480 85 dp 120/240 Sec 120/240V
48 20 5.80 1.00 VA " Price
| I 5 21 §.85 100 § (waws)  Raf. No. € Pap
o ol 7.75 100 60 149 575 85
| I [l & 107 850 100 | 4qp 150 6.40 100
Doram Electronics Lid ‘ h 02 o b B | 151 10.00 1.10
E 250
| PO Box TRB. Leeds L& 12 20F | el %0 15 1ads a0
t ¥ 1000 156 35.00 300
Overseas sustomers {gxcept far N ireland)-60p ’ __ Plgase add VAT at 81 - 540 Martimer Streat
\ including despatch by Air (or all-up post) a“"“’“"’a"v';‘,’,:tﬁ‘;"“ taciflus B A YD I s Herne Bay. Kont
o p——— g e P Trade and Education Welcome farieEay/64586

IT'S FREE!

S monthly Advance Advertising Bargens List gives delails of bargains
arriving or just arrived — ofien bsrgains which seM out before our
sdveriisemoni can appear. — it's an interesting Rst and i's (res — just
send S.AE Below are a few of the barg stil from pi
Ests.

FH Tuner and docoder, 2 very well made units, nice clear dial. excellent
reproduction. £11.20 the pair

12 VYoil Heavy ouly hlly plug in type hss three pairs of 10amp
dust cover, price £1.08 suitable 11 pin

buse 45,

tapnt Dimmes. cur tmer module with smE mods makies an AXc2MaA1 Bghi
smmer, Contsins & damp 400V SCR se it shouid be sullable for ads
s0p¢saching [RW. Price of moduls and insiructiens £2.25.

Lighta. chasing hghts. random Rashes. sifobe atsects eic. stc. can
sesdy B3 lclllllld ubing out Qisco switches, Thess awilches sre
£2-2quipmenl Bul gusranised perfncl and aupplied suitabla lor maing
weriing. Ta gol some ieal of e loading numier each nwrich by 10smp.
For Sew Bght phﬁ or Cathenne Whaeal effec! order tha 12 swiftch mosal with

dats modei. ntorconneciing the swiichas lo glva tho Tastest

Switch model £5. 9 switch modet £5.75, 12 switeh model £6.20.
Beed Switches, standand 60 watt glass type. Normal open conlacts glass
Emgihs 2, diameter %:*, 10 for £1, 100 for £8, 1000 for £70.
fal Reed Swilches. for stacking. greater quanlity In confined space. Price

Sy

Crematic Ilgms. suitable for operating reed swilches. cenlral fixing
ke 10 for E£1,

' Liaped nncnum Tubey har parch lghi. Box, 13 07 whare you wani kull avenly

el evw 3 conhuad 3rua apprex N a 107, 30 wath by Philips pri

Sl Sptshars Sokm 45 watls Basiing pe 0 5 or 6 diftarant l- in

only really a bargain for callers

apletaly
et FiEh hawile. affered al abowl half pri
arae-sd. Swmilar b watt £29,50,
‘o= Sarwr g ww Vertion, Wo supyry iwo Y0amp reciiiars. 2504 fransior mbrs
3 prn:l i! 75. This iz probably sne of (ke most
8. Sooner or laler you or samaone
[l "ll hnlry Ihis glartar will ol yau away

oaly £15 These may be lmlul bu1 (1(] lu"y

Company. 230/240 V maina opsraled. Ialsnded for suriace
the bollom. Price £2 16

23 rm Prowl Relay Specially d lar going under the bonnel of a car made by one
o mr by saxiacivrers lhia movablo semi-hard rubbar cover Conlacls look
amcmme for w i 10amp3 30 this could ba (he righl one il you ave (hinking ol making an
wm-amt pence Prico £1+18p

S Spwmd Gmselecisr A3 macy cusiomers know, wa have a very compraheasive slock of
mmswwrs p3ed @ s9lmalic (alephons exchanges, lighl flanking device etc . eic. Just
Al wwever is o high cased med: by tam
i Wtwe Wreak wipers overall size appron. 4"xd"12':" Prica £3 50+Zﬂ||

Tt Lam e Bfting thrusling, pulling slc elc. has 2%* Iravel. looks large anough
5w s i shaircese vestilulors elc Price £7

et Tan LARgAm The ETP thin w 100watt luldlrilu gun 1 very wall made lool wilh
mm w st werk ha3 doublo insulaled mains transiormer and 1 buill inlo the
amcagray Be-we-plastic cass Cowmen complele with apare tips Mains oparaled of
T 2450

imerremadm Tape Caalrol? American made \ape punches really beautitul units luli of
T et Geimed we balieve (o 2alematicall ale typawrilers aad lhey can
o e 50 1sod 1 aperwte wher pal chines Ralorance No is NCR
Tom 457 - ~wieremcs 285 HA AS6. W Ihosn 3 punches, powerad Irom
15 ST m vary poed coadrasa with tape £16 00. carriage i £3 2

MULLARD UNILEX 2.

A mains operaled 4+4 slereo "!‘ \
system. Raled one ol the fines! ‘ éﬂ)
performers in the starea fisld thay % y'
wauld make a wonderful gift to almos) any

ona io sasy e aasembla modular form and

ir ol Plevsey spoakers

L obsul £30 — bul due Lo u specinl bulk buy and as aa incerlive lor you Io
buy lhis moath wa efter tha sysiem comple! €15 including VAT and postage.

High Vollags Mamins tramslormer. Nermal primary sacondary by our messuring
squipmanl is BKv approx. al SmA. Wa are ofterisg 1hesa al a hargaie prica of E4.50.

MICRO PROCESSOR — VIATRON
U.S.A. SYSTEM 21
Jus! arrived a Gmited guantity only of thess superior Y.DU. M.P.U.
stoms.
Syztem 21 consiats of 8 $254 vides monitor 73 l-' ity coded hayboard
with shiff and repsel functions. sus Sgitsl recend y cassette dechs
and main MP.U. housng. Memory PSY_ retresh and control logic all
Roused i R activn Gead Sanding consol
Fealuras include-
Full cursor conirol
hard wired programmes
automatic tape data block
search, elc.. efc.
Su:giﬂ!'comﬂﬂc with manual and secondhand untested hargain price of
. personal coliection only please.

WHAT COULD YOU BE DOING?
::c:m:;:;' lime. if you undersivod computer and microprocessor
Think it over, then join the “Doing it digitalty” course which is siarting
now.

You will learn mainly by doing. nol jus! reading. it's easy to understand

thal way.

Pay as you learn — Jus| L5 deposit and cleven monthiy payments of £3. [or
E£35 cash now), £23 worth of componenis senl now, more will follow as
course requires them.

REMEMBER THIS IS YOUR CHANCE?

5 Ploseay, Ihixis:-2 totn 32 wav wilh

Terms, Prices (Except Transformers) include Post & VAT Bul
orders under £6.00 please add 50p to offset packing Bulk
enquiries — Please phone for Generous Discounts 01-688
1833

J. BULL (ELECTRICAL) LTD

103 TAMWORTH RD.
CROYDON CR8 1SG

MAINS TRANSFORMERS
Al these have 230/240v 5&1 Prlm-n & lsollhd secondarys
YOLTAGE PRICE
v 2 lmp Tll £1.94
24v S amp TM2 L[1.62
4v 7 amp TM32 270
6v % amp T™MI a5
6.5v ¥ amp TM37 8%
6.5v 200mA ™21 £1.62
6.5v 0-0- 5v 100 mA TM21 £1 62
6.5v 0-6.5v 750 mA ™7 €216
6.3v 0-6.3v 100 mA TM33 £1.62
6.3v 2 amp TM4 £1.89
BSv 1 amp TMI2 £1.62
8.5v + B.S sep winding Y2 amp TMI2 £1.62
v 1 amp ™S £1.62
Sv 1 amp’'c’ core £1.80
v 3z amp TMIL E2.70
v 5 amp TMae £3.24
10v 25 amp TMI5 £4.86
10v 0.10v 12Y2 amp TMIS £4.66
12v Y2 amp M9 £1.05
13v Ys amp M7 £2.16
12v 1 amp ™I £1.69
12v-0 12v 50 mA ™I9 £1.62
12v-0.12v lamp TM41 E3.24
15v lapped 9 2 amp ™ £270
7 amp £4.32
15v-0.15v 3% amp £4.32
15v-0.15v v amp £4
v Y2 amp T™I2 £1.62
18y ¥ amp TMI3 £1.90
2 Vs amp ™4 £1.62
20v-0.20v 22 amp TMA6 £4.32
L 20v 12% amp TMI5 £4.86
20v-020v 6 Amp TMI5 £4.06
13v 100 mA TM21 £1.62
24y 1% amp TMI16 £212
24v 2 amp TMI7 £2.70
24v + 2v T amp 2 amp TM39 £297
24y 4amp TM40 £3.70
25y 1%2 amp TMI8 248
26y 2 amp TM39 £2.90
30v 8.amp ™IS £4.86
My 37 smps TM34 £31.86
40v lapped @
v & 1ov 6 amp ™15 £4 86
50v-2 amp with 6.3v
d TM22 £4.86
S0v 8 amp TM28 £11.85
60y 2 amp TM46 £4.22
8 5 amp TM24 £7.02
T5v-3 amp with 6.3v
shrouded ™23 £8.10
75¢ 4% amp TM24 E7.82
T0v Lapped 60c & 75v 4amp TM24 £1.02
100v 1 amp ™25 £7 02
100v-0.100v % amp TM25 £7.02
120v 4 amp TM30 £10.50
120v tamp THS| £9.50
200v 2 amp TM2S t7.02
250v-0.250v with
6.3v 2A 50 mA ™% E3.78
ZSN 100 mA ﬂ."
Duastty Prices ovalable. Plaage, wwiess cating
ity oval ou are sdd 2’6 »
onder to cover cosi of carriage. y = Liey
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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.

LB, METAL LOCATER  INFRARED
INTRUDER ALARM  STAGE MIXER
REACTION TESTER DUAL DICE
HEART RATE MOMITOR  SI.0,
\ TIAAER  LOGIC TE

BVNVERSAL TIMER P
AUDMO uMiTER  FukRS QN
FIVE WATT  STEREL<_

Wi

RADIO

DIGITAL  VOLY MEY
| MiXER TEMPERA YUY | PR
PRAIN CONTROLLER [0\ . |
DNeCAM | \/

£1.00 + 25p P&P

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

7
\ /
BREAKOOW) % A\ % .
Y

A

light warning. LM380 dirauits. temperature afarm, serial
matcher, UHF TV preamp, metal lgcator, four-Input
mixer, IC power supply, rumble filter 1C tester, Kznition
tming light, 50 W stersn amp. plus many mare.

3—This issue was so pofitlar that it 1s now-sold autl
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
bandit!

S—Twenty-two complete projects. including

5 W steren amp . stage mixer, disco mixer tguch argan,
audho lmiter, infra.red intruder alarm. model train
cantroller, reaction tester. headphone radio. STD umer,
dguble dice. gen..purpose power supply. logic Lester,
power meter. digital voltmeter. ujiversal timer. breake
down beacon, heart rate monstor. 1B metal locator.
Eemperatyne maier

6—.Just auolshed, I nciuge

Graphi¢ equaliser. 50700 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
tomorres 7

4 AOECLaL EONTION FHOM //J‘u.

® F
ETI MAGAZINE Aoihi Lﬂ\ﬂ‘

PR

mrme -, g
75p + 25p P&P

Comprised entirely ot new matenal, the edition covers
such diverse subjects as Star Wars and hi-fit 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?

| ANDCONTROL |

oy FETER M @YDENHAM
MA RO M e MC, PUICA ;

|
|
T —

£3.00 + 25p P&P

[hiz beok 1= ratner an unusual reprint from the pages of
ETL The sernes appwared § couple of years ago in the
magazine. and was s hughfy thought of by the University
of New Engiand that ¢ have re-publhished the sertes

splendidly for use as a standard textbook. Written by
Peter Sydenham. M.E, Ph.D,, M.Inst. M.C., F L.1.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
R ELECTROMILS 1DDAY [NIEBNATIONAL

CIRCUITS
No2

£1.50

Each volume contains over 150 circutts matnly drawn
from the best of our Tech-Tips. The circuits are indexed
for rapid selection and an additional sectron is included
which gives transistor specs and plenty of other useful
data. 4
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 in 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 1o over-
seas. Send remittance in sterling only.

ET! Specials

ETI Magazine
25-27 Oxtord Street
London W1R 1RF

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

Please supply me with the fol-
lowing ETI Specials:

A PR Tave nrelm weeltale o ahelielth elia N BN G e ceighh
= e v s ileie scaa 0ralan aind 4 . Ve aE
@ M o s see A% o e et e so a7

seme R e i SRR B e o r e b e

P P P TR bty i

Total cheque/PO enclosed =£ ..
Address:

S O ST
D SR RS PO P S SRS T T S S

SR Eia e e e e e miee s e ie d e N s
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The Nascom — 1 is designed with expansion in  will allow for a Nascom — 1 to link through a
mind. This is made possible by using the best buffer board to a 77-way Motherbcard. There
products available. The Z80 microprocessor is then the option of eight or more expansion
incorporated in the basic system is so boards. To power this capability there is a
powerful it can support 64K bytes of memory  new 8.5 amp power supply especially designed
and 256 ports. To utilize this capability, we for the frame.
i 77 — N )
TEvE el st e auiieyee G Esous No other system offers so much at such & low
With this arrangement, the way is clear for cost. And it all starts with the basic Nascom —
considerable expansion, starting with our new 1 kit which for just £197.50 offers an
memory expansion board. It has 16 memory intelligently usable system with video and
sockets and two EPROM sockets. Therefore, cassette interface, a full alpha-numeric
you can fitl it with 4K dynamic RAM up to a keyboard and a mighty CPU chip. So if you
[ maximum 8K or with 16K dynamic RAM up want the best — make it a Nascom system.
to a maximum of 32K. A 2K Tiny BASIC in
EPROM has been developed for the board. Nascom-1 Kit still only
To go with the board, we have produced a very 197.50 +VAT
flexible 1.0 board with three PIOs each giving £ 9
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 . 48 . N5 _
Camera Centre, ~ Lock Distribution, :
Barrow-in-Furness, Cumbria Oldham, Lancs Stop press...
r Crystal Electronics, Lynx Electronics, s e pute, Setinat
J Torquay, Devon CheSha_m_’ Bucks Nascom Microcomputer’s highly successful seminar is coming
Electrovalue, MICVOdlgltal, to Bristol. The programme will be similar to London and
Egham & Manchester Liverpool L2 Manchester, both of which were sold out. The day includes
Eley Electronics, Teleplay, five lecturesLdemonstraFions and an open forum. Venue is
i Glenfield, Le.icester New Barnet, Herts E)f'éej%r?gin;:?’ao&-iote\, Bristol, Saturday, October 14th,
Henry’s Radio, Admission: £4.50 {inc. VAT). Lunch will be available at
London W2 £4.00 (inc. VAT) per head if there is sufficient demand, :)!{
Please send me o
....................... 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 Name
é_qgress
Tel. No e e B P Al -
Nascom Microcomputers - o R,
© P! na post to Nascom Icrocomputers,
92 Broad Street, Chesham, Bucks. Cheques and PO's should be made payable to NZscom
| Tel: (02405) 75151 Microcomputers,
A - cT? P
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Nice one NASCOM
Say no more

Airamco Ltd.

MICRO COMPUTER PRODUCTS

Distributors for JADE COMPUTER PRODUCTS

All products brand new with

full industrial specification

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 Evansin training
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
-Zsmall systems without sacrificing other features of
=TI that are equally important to many of our
=zaders. ETI plus CT will allow us to keep everybody

DDV,

-‘;lthough this first issue of CT is only 32 pages, if
1=z growth we mentioned is maintained, rest assured
22at CT will grow to keep pace.

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

A . £199.00 1
Jade BOBDA CPU BOARD £75.00 £122,50 £22.50
Jade 280 CPU BOARD 2MHz
£99.95 £138.75 £26 25
Jade Z80 CPU BOAHD 4MHz
E112.50 £149 95 £26.25
Jade Serial/ Parailel |/O BOARD
£93.70 £134.29 £22 50
Jade 2708/2716 EPROM
BOARD s £44.95 £8246 | £2250
{16x2708 or 2716) WITH 8
2708s £97.46 £134.96 £22.50
Jade REAL TIME CLOCK BOARD
£93.71 £134,96 £22.50
Problem Solvers 16K STATIC
RAM 450nS —_ £270.00 =
16K STATIC RAM 250nS £296 00 =
Jade BK static RAM BOARD
450nS £84 50 £112 50 £19.95
Jade BK static RAM BOARD
350nS . £104.95 £119.96 | €19 95
Jade 8K static RAM BOARD |
250ns . E127.50 £142 50 £19 95
S.D Sales "EXPANDORAM’ |
Dynamic Memory 375n3 access
time 8K SJBTHE3.26 3
1 16K —r
Memory 375nS access “2:89 K £229001 €189 00
375nS access ume 32K -
NeEpoged £297.00 £337.00 { £297.00
Memory 375n8S access time 54K ——
A ry i £513.00 £553 00 £513.00
VERSAFLOPPY DISK CONTROL- i
LER (up to 4 drives 5% or.B')
. €11.75 £165.00 e
SHUGART 8" Drive ; e £385 00 ==
PERTEC 5% Drive J—— £225.00 ——
o s I 5
Components 21L02-1 450nS . £1.20
2708 1024x8 EPROM £6 99 8 for £7.92
2716 2048x8 EPROM £29.90 21L02 250nS £1 40
(intel) 8for £9.60
2516 2048 x 8 EPROM 2112-1 256x4 (450) £2.25
£29 90 4044 4Kx1 (450) £7 45
Lqulvalent of above) T.1 4045 1Kx4 (450) £8.25
PROM £4.85
;Zgﬁ ﬁgg’éﬁfDR?\M £3'50  Used North Star Mini disk sys-
<] for E26 00 tem + controller + some softt-
2107B-4 4096x1 DRAM ware - £399.00
. £3 50 8212 £2 49
gor o asto e, 2k
Note New Low Prices 16K 8226. E2.95
Memorv -
4115 5kM DRAM £9.99 3881 £9.50
4116 16kx1 DRAM  £14 99 3882 £9,50
8 for €10800  S100 Skts £330
6821P PIA £5 90 Textool 24 pin Zero

force Skt £5 60
AY 51013 UART €4 50
AY51014 UART(5V)  £6 50 g:asf’gikx‘ DRAM E? 29
AY53600 ENCODER  £9 99 e = 22
8080A CPU £8 99 1.

All Prices EXCLUDE VAT @
8

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

K
Rt hweth Aevese.

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

AIRAMCO LTD"
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 \@6

NASCOM 1

Z80 Microcomputer kit

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

NCERIVERN | I

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. May be seen working

If you require further information, send an A4 sized 9a.m.-5p.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
SYSTEMS LIMITED

RIVERMILL LODGE, LONDON ROAD, ST. IVES,
CAMBS. PE17 4BR
Tel. St. lves (0480) 65666

Price £197.50 + VAT (8%)
Callars welcome STBATHAND Callers welcome

44 ST. ANDREW'S SQ.
GLASGOW G1 5PL
. 041.552 6731 _ \
Yel order welcome with Access and Barciayeard
—r — o -

B - BlUG 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 ASCII 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, IY 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-BUL 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 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/0 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
zoggle switches to allow experimentation.
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Reviewed

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

»m

= = +5V
% 1k
22k 820p

ANAA— }—l

Sk6

-

g 15 14 16 2 3
VDUSEL 10

FROM iC36 (——=—{1 74L8123 A F—=0 K11
PING PINS

8 {see faxt)

Fig. 1. Circuit to overcome ‘snow’ on multiple VDU RAM access.

5




. == —

OFFF
USER RAM
TEE0) e oy s TR Y R 5
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. 1 Pin 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
adomestic 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 scrolied 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
MK2 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 through the memory
sequentially. printing infermation in the same formast.
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 ccce

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 a
breakpoint. E with no argument wil| 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 c LINE 1 08F9] UNSCROLLED TOP LINE
. 080A - LINE 2 -+-0B79 /r
i : 15
oS 48 (HEX 30) WIDE >,  SCROLLED
W i LINES
0B4A--- LINE 15 - -0B79
loBsA--- LINE 16 ---0BBY |
MARGIN < DISPLAYED AREA > MARGIN _
< 10 BYTES e 6 BYTES

Fig. 4. VDU diagram

the registers and transfer control to the monitor. This  Reflective Addressing
means that any of the monitor commands may then
be used. The BREAK command together with the
STEP command provide very powerful debugging
tools.

The monitor is made even more powerful by the use
of 'reflective addressing' in the RAM. Some of the

4 major routine addresses and data are found by the
step: S aaaa monitor by looking in certain RAM locations. The
Will cause single step execution from address aaaa, locations are ;‘lflt up at RESET but they can be
with the registers displayed as in break at each step. changed manually (or dyring the course of a pro-
Once single stepping is started, only NEWLINE need gram). : e~
be pressed for the next stop and as with the execute The following data are found reflectively:
command. the address will be assumed at a break- NMI routine address (used in single step and
point. breakpoint exit),

§ command table address,
dump: D aaaa bbbb CRT address which controls cursor and scrolling,
Dumps the contents of memory locations aaaa to keyboard scanning routine address, )
bbbb to the serial output. Data is sent in blocks of 8 address of the keyboard lookup table and its length
bytes, each with an address and checksum. and the stack pointer address for user programs
load: L (i.e. end of RAM).
oad:
The opposite of dump. Loads data from the serial The use of reflection and a scanning keyboard gives
input (usually from cassette). The input format is the NASCOM .1 the advantage that the meaning of the

same as the dump output format (which is useful!).

DOMEETIC
™

AN 1A SET
: L |/ i ﬁ CONTROL BUS =y i T
\ - Einsgém;
SELECT
INPUTS Lo VODULATOR
f b
= nsfg.p'i‘yﬁ - -— '3 Mt
9 Bt - ) EXAELES LOGIC FQA
]
{DISTABUTED)  pete— )
.o SINGLE BTEP
—
i MIBED
L “’\ (HIGH ORDER1
oy uﬁ [- ADDRESS BUS VIDED
e MKIBED > A 4k foigle
R QPERATING oPTIONAL | '_;_
PHOGRAM e;m:?gn
. il g
| CLOCK &
e —— e ®]
g cLbeK K W " CLOCK'B
EPHOM AAM —— i =
e £ 4 HAK

OPTIINAL

o

. TE

R
E}
£ E E
\ £ \ b Y o \ o \ P Fig. 5. Block diagram of NASCOM system
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__Nascom i

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 charatteér generator to be used via the keyboard.

THE TOTAL SOLUTION FROM

ALMARC

OF COURSE!

Now Almarc & Vector Graphic offer the complete solution to your computing
neads for £2300.00° The Vector MZ neads only the addition of a V.D.U. and
it's ready to go. Completely assembled and fully tested, the Vector MZ offers
tha following features as standard-—

Summary

Overall, the NASCOM 1 is an excelient 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 @ $-100 bus
in the development and despatch of the advertised | | § Faui22804 processor
add-on goodies (up to and including mini-ﬂony). [ Two guad density Micropolis floppies — over 630k bytes on line
Hurry up, Lynx., < E L1
To finish on a personal note, I've been using my | |® 32« o
NASCOM 1 for about 5 months (it worked first time) © 12K prom/ram board with extended monitor

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
a really powerful system. CTI

Sim_ply 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 available

56-STATION ASCII KEYBOARD

NOW IN STOCK — ASCIl KEYBOARD MODEL KB756

Full 128 character set with ROM
encoder {Upper and lower case +

SELF-SCAN
ALPHANUMERIC
PANEL DISPLAY

16/18 position display
with 64 character reper-
toire, 5 x 7 dot matrix_In-
put 6-bit BCD-code,
power reguirements
+5v, -12v Character size

BALL MIRATEL |
VIDEG MONITOR

9" diagonal P4 phosphor
tube Bandwidth 12 MHz
{-3dB) Input voitage
220V 50/60 Hz 24W. Out-
put voltage + 15V DC
{short circuit protected)
+12kV DC; 126V rms

i 040" x0.28" Overall | Supplied complete with
EentEgshin . dimensions 8% " x2%" | high & low voltage power
Fully TTL—compatible —power x1%" Supplied with | supplies, amplifier, and
requirements + 5v-12v. FANTAST'C full technical data Price | attractive moulded

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

£55 00+ 75p PEP +8%

plastic housing including

'VALUE AT £60

+E£1.50 p&p + 8% VAT (mail order total £66.42)

VAT (Mail order total
£60.21)

space for keyboard Price

£95.00 + carriage + VAT

SPECIAL PURCHASE-MITE

m\ 123P Alphanumeric
‘:' 1‘1 s

| printer mechanisms

== " Solenoid-operated page printer using

e g standard reversible typewriter ribbon.

- z Prints standard 64-ASCIl character set

on 8Y2" paper (80 characters per line, d

BRAND NEW SURPLUS lines to the inch). Maximum speed 11

cps. Power requirements 115VDC.,

il £75 Compact,light-weightunit 9%lbs,

+£3.50 P &P +8% VAT 12" x 9" 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 70(!, Send for complete lists
—————ELECTRONIC BROKERS LTD.
| === — 4953 Pancras Road, London NW1 2QB.

Tel: 01-837 7781. Telex: 298694.

HAZELTINE VISUALDISPLAY UNIT

* 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 Interiace .
Neonaiene | 1000 PRICE £350 ;572

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 charadters.
Price £495.00 + carriage + VAT

A copy of trading conditions supplied on request
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This month we feature the first part of a software teaching series

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 seern 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
othér 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 probiem
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
zpplying 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
:s under the age of 25, when the subscription shall be
~alved. The annual subscription for a woman shall 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
sigorithm to solve the problem as we are only going
=3 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
eniv a moment's glance at Fig 2 to answer the
suestions “Are you a man?’ (no) and ‘“‘are you
==rried?” (yes) to arrive at the knowledge that your
==nual subscription shall be £4.

Yiou can see from this example how the flow chart
==lps to clarify and simplify an otherwise apparently
eoenplicated problem.

We will now go on to consider the generation of an
#gorithm, and to see how a flow chart can be drawn
zroe an algorithm has been obtained. As an example,
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Jeginning BASIC

BEGINNING POINT OF ALGORITHM

' START )

S, —

[ !'Iﬁl:'lf ': END POINT OF ALGORITHM

| GER—

USED TO INCLUDE ALGEBRAIC OR LOGICAL PROCESSES

DECISION BOX USED TO INTRODUCE A MULTI-WAY BRANCH
INTO A FLOW CHART

WET ) DENOTES INPUT FROM KEYBOARD OR OTHER
\ B A INPUT PERIPHERAL

DENOTES OUTPUT TO TELETYPE, VDU OR OTHER
OUTPUT PERIPHERAL

ﬁ!'- CONNECTORS USED AHERE TWO OR MORE LINES MEET

USED IN COMPLEX FLOW CHARTS NHERE BOX INTER—
@ D’ CONNECTION LINES WOULD OTHERWISE NEED TO CROSS

USED TO OENOTE THE FACT THAT THE PROGRAM BRANCHES
TO A SUB-ROUTINE AT THIS POINT (IN THIS CASE, LABELLED B)

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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START

ARE
YOU UNDER

SUBSCRIPTION
25?7 &

SUBSCRIPTION |
£10

SUBSCRIPTION |
f4

ARE
YOU UNDER SUBSCRIPTION
257 €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

10

GENERATE
RANDOM
NUMBER R

(BETWEEN 1 & 52f

PUT R
IN
STORAGE ﬁ%ﬂ:
LOCATION
A

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 first
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-genetated, until, when there are
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]
|
|

GENERATE

RANDOM

NUMBER R
{BETWEEN 1 & 52

PUT R
IN LOCATION
A

ADD1 [
T0A

|1 —
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
number 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
3 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
ocations are filled, which in effect lays the cards out
m sequence through the pack. It then takes the first
oeation and exchanges its contents with the contents
of another randomly chosen location, then the con-
=nts of location 2 are exchanged with the contents of
z second randomly chosen location; the contents of
wxcation 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
z=nerated was truly random. Experiments have,
mwever, convinced us that it is. As you can see, there
= mever any need to generate more than 52 random
m=mbers, because whatever the number generated
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BASIC

g

PUT A IN
STORAGE
LOCATION A

ADD 1
TCA

T

GENERATE
RANDOM
NUMBER R

(BETWEEN 1 & 52

ADD 1
TG B

EXCHANGE
1' CONTENTS
OF STORAGE

B &R

| LOCATIONS

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,
vou 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. F :

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 CTl
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From Science of Cambridge:

4 43 MHz crystal

8-digit, 7-segment
LED display

MK 14including
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 prc-
programmed PROMs, and a 256-byte RAM
programmable through the kevboard

Assuch 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-wniting, i

Yet in kit form (which can be assembled by
any fairly expcrienced 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 thc 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-line external input/
output device (allowed for on the PCB: which
give a further 128 bytes of RAM

12

Extra RAM
(optional)

PROM-512 bytes —
RAM-256 bytes — '

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 meansyou can use
ordinary tape-cassettes for the storage of data
and programs

To getthe best from this configuration, vou
could uprate your systcm with a revised
monitor - consisting of 2 replacement PROMs,
pre-programmed with sub-routines for the
interface, offset calculation and single step, and
single-operarion 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, ATV interface device is already
in the pipeline!

the newMK 14.

L— -5 Vregulator

Power rails and
input/output edge connector

RAMI/O device
(optional)

1_PROM-

512 bytes
|

|
—RAM-256 bytes

__ 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

x* 8 x 512 PROM, containing monitor program
and interface instructions

* 256 bytes of RAM

* 4 MHz crystal

% 5 Vregulator

x Single 8 V powersupply

«Space available forextra 256-byte RAM and
16 port I/O
Edge connector access to all data lines and
1/O ports
Optional Extras

% Extra RAM-256 bytes

* RAM I/O device
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Simplest,most advanced,
most flexible microcomputer
-in kit form.

LR =2 T

Lo ma

i I e e e e

Cassette interface module and Manual

= Cassette interface module How to get your MK 14

z ]
= Revised monitor Getting vour MK 14 kit is casy Just fill in the f
= PROM programmer coupon below, and post it to us today, with a

« Blank PROMS cheque or PO made pavable to Science of

]
Cambridge And, of course, it comes to you with
Free Manual acomprehensive guarantee Ifforany reason, al I ' rI e
Zwarv MK 14 Microcomputer kit includes a voure not completely satisfied with your MK 14.
XManual which deals with procedures from remrn itto us within 14 davs for a full cash Science of Cambridge Ltd,
soidering techniques, through programming refund 6 Kings Parade, Cambridge, Cambs., CB2 1SN.
a=d use of RAM 1/0 to interfacing with complex Telephone: Cambridge (0223) 311488
=trernal equipment. It contains operational —_——,—,———————_———— — — — — — — —_———
mstructions and examples for training '_To: Science of Cambridge Lid, 6 Kings Parade, Cambridge, Cambs., CB2 1SN. j
#-=iications, and numerous programs including Please send me the following, plus detatls of other peripherals:
m’_: TOUHITAIES (square root, etc), dlgltal‘alarm i L] MK 14 Standard Microcomputer Kit + £43 55 inc40p p&p.) l
~cck single-step, music box, mastermind and O N r
mzeoa landing games, self-replication, general ExtraRAM « £3 88 incp&p I
TisTose sequencing, etc LIRAM I/Odevice « £842 incp&p I
Designed for fast, easy assembly I enclose cheque/money order/ PO for (indicate total amount.)
=z 31-piece kitincludes everything you need I
o a full-scale working microprocessor, I Name 18 i
T 15 chips, a 4-part keyboard, display ) . l
mez—“zce components, to PCB, switch 4 Address (Please print) =
HT@RNINgs I = - _— |
T2z MK 14 can be assembled by anyone with
¥ I==-up soldering iron and a few hours’ spare I
qme Esing the 1llgstrated step-by-step L —_ — AR i
ams—ouons provided e Sy (e S g D L GNP e w8 S s TR
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The exciting
new

Triton computer
from

1RANIA

Building a better computer wasn’t easy —

14

but we did it.

TRANIAM

HAS A FULL RANGE OF MICROS
AND SUPPORT, PLUS SOFTWARE

TRANSAM

BRINGS YOU “MEMORY BANK”
A FULL MEMORY SERVICE

TRANDANM

TRANSAM COMPONENTS LTO.

12 CHAPEL STREET

LONDON NW1. TEL: 402 8137

NEXT TO EDGWARE ROAD TUBE STATION MET LINE

TRITON COMPUTER IS THE TRADE MAKE OF
TRANSAM 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.

Cl

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
i3 added so more programs are
=wTritten and the need for some form
2f storage becomes more press-
g, The ideal device for this job is
zrobably the floppy disk, but this is
2) expensive and (b) usually dedi-
zzted to one processor or bus struc-
Zzre. Many hobbyists are running
szveral small systems, and a device
=aich is less convenient but more
zzited to their needs (and pockets)
& the humble cassette recorder.

This interface is designed to con-
#=rt the digital signals from your
zimputer to audio tones and back
zzzin, using a standard system cal-
=2 CUTS (Computer Users’ Tape
= stem), which is also referred to as
=== Kansas City or Byte format.
vecords data at 300 baud, with a
‘I’ recorded as eight cycles of
WHz and a ‘0’ as four cycles of
_ZHz. A byte of datais recorded as
z szart bit of logic ‘0°, followed by
=25t bits of data and two stop bits
€ _agic ‘'1’, and this is taken care of
zw :ae UART in your computer.

Sl

ITS Cassette
Interface

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

COMPUTING TODAY — NOVEMBER 1978

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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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
waorks 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 Jus
wide on both the leading and trailing edges
of the output of 1C1. This gives a series of
pulses at either 2400 Hz or 4800 Hz (417ps or
208ys period).

The pulse chain triggers the monostable
1C4 which is 300ps wide. 1f a second trigger
pulse occurs before the 300ps 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

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) IC7. This ic
contains a phase detector and a voltage
controlled oscillator. The output of the
oscillator is divided by 2* in 1C8. After
dividing by 2* (16) IC5/2, 1C5/3 and 1C5/4
are used to generate 3us wide pulses on
both leading and trailing edges and this
output is the second input to the phase
detector in IC7. The output of the phase
detector (pin 13) is used to contro} 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 IC8 can be used
to control the YART in the computer. [ the
UARTs own clock is used the allowable
tape speed variation is = 5%.

To decode the pulse chain into “1" angd
“0" and to ensure correct phasing, 1C2/4,
1C3/4. 1C5/1 and IC6 are used. The
monostable IC4 is triggered at 2400 Hz, and
its output clocks the D input of IC6/2 inte
the output. IC6/1 is used as an R-S flip flop
being “set” if a pulse from 1C2/3 occurs
during the “mong” period (if the input is
high frequency} it is resel every 417us by
[C5/2. However, the information is clocked

L R R LR WS

L1

u

IE] [y

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 IC10/4 midway between
the pulses due to IC9. 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 100ps 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 1C is used only as
an oscillator in the transmit mode and the
VCO input is switched to a preset voltage
giving the correct frequency.

SR s W o ) O o 1 o T

OUTPUT OF 1C2/3
o (PINT10]

l—r L U U U U T U T LT e
) 1 ! &

OUTP1U)T OF 1C3/4

e A =) Bl

q '-L (PIN 10
! ; QUTPUT OF C5/2
0

iy

OUTPUT OF IC6/1
- = < (PIN 13}

Fig. 2. The sequence of events in the decoder when receiving a '0,1,0,1’ input.

7 Iy O g o I3 R PR

pigigipipupupligupugupupEpgepugny

OUTPUT OF IC6/2
{PIN 1}

4800 Hr
IC8 PIN 4

2400 Hz
IC8 PIN 5

Wi

e et R
. R = 0

Fig. 3. The encoder waveforms
when transmitting a ‘'0,1,0,1.”

A (O O Y

! Bl e 1 L
1

— .

' QUTPUT OF IC9
b {PIN10)
1
1 DIGITAL INPUT
| PINS IC11/1
l DUTPUT OF IC11/1
iPIN 1}

QUTPUT OF iC10/2
a

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 ICT1/2
= (PIN 13}

solves.

We therefore recommend that the
unit be used only with a recorder
with a manual recording control.

»m
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CUTS

AUDIO DIGITAL
OUTPUT DG

AUDIO
INPUT

+7V TO +30V .
> 19200Hz——@,
9600 H 2
AB00H 2 el
2400 H 2 cmmcmnty
1200H7 =———eey ics
600HZ ———gim
300H:2z :
150HZ i
75Hz ———tie

OUTPUT
FREQUENC

16

SWITCH, g:JGT!I.’rI?TI'-

Fig. 4. The component overlay. When using a 5V supply leave
out IC12 and add a link between the two outside holes. C15 can
also be deleted.

l t L I
RESISTORS a r s ISt SEMICONDUCTORS

(All Yaw 5%) IC1 CA3130
R1 ™M 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 :gg Zggg
R8 47k C1,14 100n polyester

R3-R11 10k C2,3,5,6,7. IC9 4001
R12 33k 10,11 470p ceramic :g}? 181‘:‘3
R a0 e lSipalkestcn IC12 78L05
R15 33K c8 3u8 25V electrolytic D1-D3 1N914
R16 47k C3 2n7 polystyrene

R17 ™ C12,13 10n polyester MISCELLANEOUS
R18-R21 10k C15 4u7 35V electrolytic PCB as pattern
R22 100k C16.17 33u 10V tantalum SW1 SPDT toggle
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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

TRITON

John Coll, PCW consultant and well

known to the computer hobbyist

gives his impressions of the TRITON

Science of Cambridge MK14. Socket Set. 5

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
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 eise
you 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 i

vou.
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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. AT

Barclaycard and Access accepted.

MICRODIGITAL LTD.

25 BRUNSWICK STREET
LIVERPOOL L2 OBJ

Tel: 051-236 0707

71191d0™d0IW

~T_ NEWBEAR GOMPUTING (<)

Announcing the SYM-1:-from Synertek

Hormally: ViM-1

* 1K byte storage, expandable
on board to 3K byte
* 4K byte ROM Monitor
* Fully expandable
and much much more

£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 fuil man ... Francis Bacon (1561-1626)

| ; Tick or indicate quantity ordered Price Price
From Creative Compufing Press UK Overseas
Tick or indicate quantity ordered. Best of Creative Computing Volume ] £6.95 I Dlfferent
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 Compl_n.er 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 minimum) £1.25
6800 Programming for Logic Design £5.95 Sybex: Microprocessors from Chips to Systems
8080 Programming for Logfc Design £5.95 by R. Zacs _ L £7.95
80 Pragramming for Logic Design £5.95 Sybex: Microprocessors Interfacing Techniques
| 80BOA/8085 Assembly Language Programming £6.95 byR. Zacs £7.95
8800 Assembler 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 Involved 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 Scelbl Computer Consulting Inc. CMOS Cookbook £7.95
| BR800 Software Goﬂrmet Guide & %ookbook £7.95 IC Timer Cuokbook £7.50
8080 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 i
8080 Octal Code Card £2.25 * From Basic Software Library
8080 Guide and One 8980 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 Programs £17.50
| SCELBI'BYTE’ Primer £9.95 Vol 3: Advanced Business Programs £26.50
8080 Standard Assembler (In Block Format) £15.95 Val 4 General Purpose Programs £7.95 i
8080 Standard Editor (In Book Format) £9.95 Vol 5: Experimenters Programs (General !
| 8080 Standard Menitar (In Book Format) £9.95 Purpose) £7.95
- Vol 6: General Ledger Program £32.50 |
From Poples Computer Company Vol 7: Professional Programs £26.95 |
Reference Books of Personal & Home Computing £4.95 Magazines: Back Issues
What 1o 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 Inc. Calculators & Computers £1.75
| Instant BASIC by jerald R. Brown £4.95 ROM £1.75
i z;aur Home Conjfuter by James White £4.95 7Kallobaud g(z)g
‘My Computer Like Me . . . When I Speak . 9 ]
. &BASICpBy Bob Albrecht % £1:65 MAGAZINES: Subscriptions
| Games With A Pocket Caleulator by Personal Computing (Twelve Issues Yearly) £16.00 £17.00
Thiagarajan & Stilovitch - £1.75 Interface Age (Twelve _Isvsqes Y'e_arly) £20.00 £20.50
Games, Tricks gnd Puzzles For a Hand Dr. Dobbs Journal (Ten IsSues Yearly) £13.00 £13.50
Calculator by W. judd £2.49 Computer Music Journal (Four Issues Yearly) £8.50 £9.00
Peo[;,lesgomputers ($ix Issues Yearly) £8.00 £8.50
* L Kilobaud (Twelve Issues Yearlv) £20.00 £21.00
pi;::%;{::la Rubycationsiine. BYTE (Twelve Issues Yearly) via USA £15.00 |
Tiny Assembler for 6800 Systems £575 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 - - 2 =
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 7 My cheque, P.O..I M.O is enclosed in Sterling on U K Bank
ordered. Make cheques, PO's etc pay- .
able to - Charge to Barclaycard Visa‘Access Diners American Express
L.P. Enterprises i ]
CREDIT CARDS accepted Credit Card No. .. ., EXpiry date
BARCLAYCARD VISA/ACCESS
DINERS CLUB/AMERICAN EXPRESS Name
Phone 01-553 1001 for Credit Card Address
orders (24 hour service)
4 s ... POSTCODE
Due to fluctuations of the dollar,
prices are subject to change SIENAUIE «o.oo v, e { s : 2 )

All publications are published in U.S.A_ and shipped air-freight by L.P. Enterprises. In unusual cases, processing may exceed 30 days  gT[.1; -
*BYTE subscriptions are processed IN USA and are air-freighted & posted from Amsterdam and will take 3 months to start.
UK Subcriptions start within three weeks
TRADE ENQUIRIES WELCOME
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East Coas

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. |

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 stand was dedicated to their COSMAC VIP, the two
small boards plugged into the back are the new music synthes-
iser and drum machine attachments.

21

Ry fa s =R




. . B Al
Computer music was the theme on the SOL stand. The interface,

between man, machine and music is one of the exciting growth
areas.

"

The Bit Pad is a rather nice (but.expensive) device for turning
freehand into computer input.

COMPUTALKER. CONSULTANTS
=

f L
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.

; =T e

Computalker Consultants did a roaringi-trade with their Qersatia
speech synthesis units.

.;-‘ _ o m} ;

’ ‘ 5 . B ¥a
The message centre used SWTP equipment to keep everybady The Radio Shack (Tandy) area was equipped with 12 TRS 80
up to date via several monitors.

systems, the complete range of peripherals (printers, floppies
T .
%Pf 7&;‘_‘;4'."--]1"4’_-_ - . ’ o

etc) was also on continuous demonstration.
L . *mr—-;._,[

Part of the British cont}hgent, Chris Carey and Jim Wood from

Comp Computer Components weére scouting for new products to
unieash on the UK market.

Exidy were demonstrating 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.

—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 IF
zammand but can also be used in expressions. The
-=sult of any comparison is 1 if true and 0 if not true
izlse).
Expressions
Zwpressions are formed from number, variables and

functions.
ZG 10LETA=10 Aissetto 10
20LET B=A B is set to contents of A ie 10

Arithmetic operators are used in expressions and
=~z evaluated from left to right, except that * and /
== always evaluated first.

Spaces between numbers, variables and functions
z-=ignored. Spaces inbedded in command words are
ot gllowed.

Parentheses 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

I0IFA=1B=B + 1
In this statement when A is equal to 1 the expression

B=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 .
The statement is ended by a carriage return.

10LET A=10

20LETB=A

30LETC=A+B
This can be written

I0LET A=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 L4.1

LET

LET is used to set a variable to the result of an
expression.

10LET A=10
20 LET B=(A-1)
9 -

The variable A is set to 10

The variable B is set to the
result of the expression (A-1)*2
ie. 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
I10LETA=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, et¢. can be printed at once. Each

item to be printed is separated by a comma.

10 PRINT A,B,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 +1I will issue a control I which will
forward space the cursor

10 PRINT +J moves cursor down

10 PRINT +K mMOVes 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
(FORI=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

&3 Includes CPU, ROM, RAM, TV and Audio cassette
interface, UHF modulator, ASCII keyboard, power
supplies and cabinet.

* Connect to domestic TV or video monitor to
complete the system.

% 48 x 16 character video matrix
& Hard copy on teletype

“ Also available in kit form £470, or 5 kitpacks at £95
each

THE MICRONICS COMPANY
1, STATION ROAD TWICKENHAM MIDDLESEX

ANNOUNCING THE OEG000
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 EGGSHAVE YOU LEFT?’
1

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 prompg.

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=0O,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 ZERQ’

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*2PRINT ‘A IS TWICE B’

201IF 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’

- M

A more interesting way to learn
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To Technical Book Services

Please send me .._copyrcopies of What is amicroprocessor ?
®£,10.75 each inclusive. | enclose remittance £

Narme : . R i
{Pnt Please)

Address_ . .. = - .. W —

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

ORDER FORM-\

£0.Box 19
Maidenhead, Berks SL6 2EG

Registered office 21. Mincing Lane. London EC1 Registered No12225
RIS IR BN NNy 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
dinterpreter to jump either forward or backwards to
the specified statement number.

50 GOTO 10

When the interpreter executes this statement 1t 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
€rror 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

27IFI >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 ‘1 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 powerfiil command. It is
used to make the BASIC interpreter loop ‘FOR’ a
specified nymber of times, the end of the loop being
defined by the NEXT command.

10 FORI=2TO 10 STEP 2

20 PRINT I

30 NEXT I

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 untit I becomes greater than 10 where upon
execution continues with the command following the
NEXT command.

Hence, the machine will print

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
[ 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.
I10FORI=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.

I10FORI=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 NEXT J

50 NEXT I

This will result in the machine printing I*J when

I=1landJ=12345then
forI=2andJ=1to5

etc. etc.
until I=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 isfound.

I0FORI=1TO 10

20FORJ=1TO 10

30IF 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.
10 VDU 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
aext 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
= between 1 and 1024 inclusive. If you exceed 1024 it
= possible to overwrite the stack and your pro-
z—z2mme.

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%&TOF +,— ./
48 — 57 0to9
58 — 64 <=0
65 — 90 AtoZ
91 — 95 [ 1]
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 L 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
12, = PRINT Ll
IN. = INPUT
li = IF e _ £197.50
G. = GOTO = i : By e POST PAID
GOS. = GOSUB i
R. = RETURN
F. = FOR
TO. = TO
S = STEP
N. = NEXT
S. = STOP
V. = VDU
Direct Commands
L. = LIST
R. = RUN
N. = NEW
Error Reports » NASCOM | Mcrocompurer
It is quite probable that you can have already seen 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
error occurred. ) T FEATURES
WHAT? This means the interpreter has come :ggggﬁi;;ﬁmmgggﬁggmmb'v
across a command or expression that it * Fully screened double-sidad plated through hole printed circuit board
X AL * Full 48 key keyboard included /
can’t interpret. ¥ 2Kx3Fan _
WHAT? s
300 I? PUT A — INPUT is spelt wrongly. RIS A i e e Ll i b
* TV display memory mapped for high speed aecess
WHATD ] * On board expansion 10 2K x 8 Eprom ‘
40 JA o 300/(B+C9 i The C]OSG paren_ :?Ar;r?l::arfvdn:;%n:leiu?:(i:gdtgl?Lzllflﬁl)i'(‘pﬁnlshjﬂel:e’:isling on board)
thesis is missing
HOW? This means the interpreter can not execute  ies SOFTWdARE FEATURES
1 1
the command. : 8 o:)cr::&r;lz;r;:&gar:?lp?u:p:glng Mem examine/modify, tabulate, copy,
HOW? break, single step execute tape. Ioad, tape dump. - 1)
60 A — 300*5009 i The result iS greater * ?;f:;r':'n:: moniar addressing lor llexible monitor expansion through user
* Moni b- i include — delay ASCI| coding, bi ion,
i%a: 325737_ » Screen, serol up. Sing prine, Svveos Simang i binary © hex conversion, ci
20 C = A/B? EXPANSION
Pl ’ ivi i # d o A B Ta: T e e X
40GOTD g5 ot divide by zero £ ST e ol i i e 5 R
HOW? — Statement 37 is missing T g o i
SORRY This means that there is not enough % F%E&”'i.:":”": 168 iy o
K - . - ra 1§ re ex
memory. This can occur during typing in a wil accept up 1o 3 PIO% 1 €TC mug 1 UAGT”
programme or during the execution when NEW (S-8UG" extendec monior in 2K of EPROM. Fully sohware compatible with
g e e . ASBUG. r ded 84S —
the a'..ray 18 l.lse_d @1( ) It .Is “.’0' th Full kgybo:urgﬁlllll"ﬁ:? all'l;alr‘;‘:’t?::l‘:lgrs tull cursor movement rautines. Read
checkmg the variable or expression if the gré%}llvme:ommands(hsl 1ape load and dumnp), H and N commands (for inserting
array is involved to make sure that it is a PR sl A il SO A LT
3 Inted| for non-destructy ! { DATA). -
52'91%51{‘?18 Vg)‘(‘;g 1+K) l}EgIR%MéSE?"‘SCD o BCD "‘ék'g"gf’?;.’ﬁfn':ln"d i 2
= @ ull documemarnion — .50,
SORRY * S.a.e. for full expansion details.
If this occurred during typing in of the’
programme then there is not enough OTHER HARDWARE
memo * 2.2A power supply for up to 4K expansion £19.90
) I'y _ A ) * 8A power supply for larger than 4K expansion £45.00
If this occurred during execution (RUN)  Expansion card frame . . £29 50
r’ B * Programming manual . ... .. .. .. d. £3.50
then either there is not enough memory for * Hardware & software manuals (supplied in kit) £2.95
@ or the expression I*J +K may be incor- T E ) G e T (o et
'rl"‘e(;:%heck s type Add VAT at 8% on all items except manuals
PRINT I JRI*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
correct. Manuals m i . £l 97.50 Sol inted
: : Complete Kits VAT 8% ole Appoin
Separately
This shows how useful the direct com- €2 95 NOW IN STOCK RN London
mand option is. If the result of the PRINT is ) Stockists

After sales service available

OK then another check is

PRINT SIZE
This will give how much memory space (in
bytes) is left - cTI LONDON W2 404 6 Edgwale Road Yel:'01.773. 1008
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A_[)VANCED THE FIRST TO OFFER PRIME PRODUCTS TQ THE HOBBYIST
Cm T AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!
F U ER 1. Proven Quallty Factory tested products only, no re-tests,

OD[JCIIS or fallouts. Guaranteed money back. We stand behind our products.

2.Same Day Shipment aiprepaid orders with cashiers
cheak, money order or charge card will be shipped same day as raceived.
SUPPORT DEVICES  MICROPROCESSORS  STATIC RAM HWEADQUARTERS
1]

LOGOS | 8K STATIC RAM

# Low Power

# Selectable Memory Protect -

+# Totally Buffered Y

At e A s 7
51 00 PRODUCTS L v 21102 450ns i S i
: B8 S el
Z-80/Z-80A CPU BOARD . Slormec g w

6

# On board 2708

+ Power on jump

# 2708 included (450ns )
* completely socketed

# Battery Back-up Assembled and lesled $18500
* Address on 1K boundary Kit $129 88
* Requires no front panel Bare PC Board S 3495

% No wait states # For 4AMHz Speed Add $15 00

ASSEMBLED&TESTED /
2500 122.85

MICRODESIGN MR-16 2716

450m 17985 Q(' 0@“ EPROM BOARD 475 A= Avariable
c a! same oricel

KIT /’@‘" e # Individual Prom Address
250ns: 14995 0? * Uses Low cost 16K TI EPROMS 43P WY b 40FNSA 63
A50n8 ‘25:95 o O~ * Optional 1K RAM % Phantom control CONNECTORS WAVEFORM GENERATORS

o Assembied and Tes:ed 174 95 sand Senul Magtet sF‘mwbﬁfi 14 8038 Funclion Gen a3z
Bare PC Board w/Data $21.95 Kit 99 50 322&"..‘2"""""‘" :i’::g:ig e e
Now over 1 year successiul field expe'nence Y ‘éﬁ‘ﬁ:‘-“'&'ﬁtm 3‘;:3‘34“ fgg XA2208 B bon e i s
“Special Offer” Buy (4) 8K 450ns. Kits $117 00 SPECIAL SPECIAL SPECIAL 4 ey 650

'CHARGE COUPLED DEVICES

V00 IMSA

ea 2708-6 Eprem B3 55 A0 10 lmirl L 16K CCD - Firsl time oflered Farch id 480 CCO
416 18K Fam 32051696 SR e T | Toxstanoy con o apg e
3 1771-01 Floppy 5 @ 525.95 ea fion nofe supplied wilh each order Quanity imiled
IMS 16K STATIC RAM Per Connector Set E& S 79588 $18.95 each (reg. 43.00)
By niege cnysTaLS
* Address 16K Bound BYTE USER 8K EPROM BOARD 530 s peemataTImanang o Y 060
: HEADO00 r Pr [
# Use with or w/o fronl panel < Pager on JumD . Freey dvi i) NEW CTS 1-&?1. s!\;; umﬁuv ‘-:.;;
w Power 2 1 amps typ BEI0O05 = DIPSWITCHES 44 48h @V 4543
* Uses 2114 Assembled & Tested 94 95 e mm:;mm CTS2064 €175 CTS2088 195 g»)lhnm ggg ll:m 438
ASSEMBLED & TESTED ONLY Kit 6495 . CTS2065 5175 CTS2099 $195 ZpertwgMi: 5095 1304 435
450ns $439 95 250ns 549595 Bare Pc Board 2195 PROMS crezoe el sfer=zosiosloslsy el o i1 N 2
Special Offer: Buy 4 kits only $59:95 each gggé 9% D RS L égg ﬁgg
NOTE 27086 only $5 95 ity ]
$-100 32K STATIC RAM s % IPSHERE SR G i
: . 44 9§ >
* Address 32K Boundary praEry = 2495 LIVERMORE BASIC 1355, 3% 585
+ Power 450ns. 28 amps 140 TARBELL FLOPPY INTERFACE e 23 S Rion on Fow B
o AR o e x DISPLAYS/OPTO
« Fully Buftered « S100 Compatible * Uses CPM gg:‘"‘ g;g ‘OUR PRICE only $9500
# Phantom can be added + Jumper Selectable Persci,Shugar,etc M 5610 r Ehnvgggncoé/gg;m 300 12
« 2114/TMS4045 or 9135 Assembled and tested $269.95 L P b vk T el 3 AE g 49 4
ASSEMBLED 8 TESTED KIT | $179.95 it s it e CLiT LA FND 503/510 CC/CA 500 a5
B PC B d $ 3995 - - The horhes! sl bl FND 800/807 CC/CA BOO 250
250ns . $849 00 250ns $790 00 are oar RAMS DYN. TAFYARS dnadulite Bowmar 9 digil b 99
450ns. $769 95 450ns. $625.00 NOTE: For CPM Add $70.00 az g L s 21100 Compal ol 39t Kt ;ig;fg;;;ggpﬁg a0 R
Bare PC Board w/Data $59 95 Documentation Add $20 00 i vty o om w1008 7 Ay Y b
SPECIAL OFFER: TIL 306 7 509 w/logic 895
Kit without Memory only $99 95 — - e e e 708
Add 2114 Memory for 8 @ $7 50 ea E 4 NAKED PC BOARD NN HEX Display 1295
. 100312 loch 1
TRS 80 UPGRADE KIT 5241 SALE $-100 MA 1302 4 d:;\"é\zg:modu\e ;32
d 280 TPU FTHALA ET-) MA \D‘VO 4 digi clock module 995
PARATRONICS LOGIC TGIK Wwarty 2 IRTREES soyrmacy 28 | Soeiorsbove
Instructions . . $159.95 o cana oy Jasy | NSN373/374 dual CC/CA 300 220
Ly speTto o il e : Foesima o opw| BUBRISERT K
MODEL 100A $219 95 APPLE Il 16K UPGRADE KIT $149 95 18K > g,;;*;ro;m- 102 | aN2s Oplo isoeter 110
{analyzes any type of digital system) 8 Yaman Fcpm 1K 9% MCT 2 Opto Isolater 89
Caa 4N33 Darlinglon ISOL 175
Trigger Expander Model 10. et ey 2% | fodleds 185Da 5/100
Baseplate . . . PET TO S-100 bt T Greeneon ar1 00
Model 10 Manual’ P § & v : ACP Eatorcds = a8 SRl P08 ATTENsed 90
Model 150 Bus Grabber Kit' ADAPTER “-:?""Em S5 | roamme gt 355 | MONTHLY SPECIALS
Allows Pet to be e w”&‘n‘sso?:-:ufs’ ;?gg alo g/w SR %
CHARACTER e e W b 2558 | 126n sockels 1000 pcs 10
nterfaced to L 2 i 16 Pin S/T sockels 1000 pcs 11
DC HAYES DATA COMMUNI- popuiar 100 GewemaTORS |ESRLw BB | Aaslmuame 138
CATIONS ADAPTER o 30 ! AMD 9140CDC Sialic Aam 1095
4116:4 K D ic R 81 9 9!
+ Telephone/TWX #* S-100 compatible :‘t §189.95 ]Jf? UV "Eprom’’ Eraser Tags uv'?A‘ES 8242 Dinver ol 92
ssemtled $2B68 55 Model UVs 11E sesags 8797 Bufte: 125
w Bell 103 freq. « Originate & answer mode 18 B130 o B131 2
For Low Cost 8 Slot Bus to expand rsas 4 Eooms al a hme or 812 a5
Assembled & Tested $279.95 1 MCME575 3 Saz-ec oy 45 yea's UV eaperence 8830 o 8835 199
Bare PC Board w/dala $ 4995 your Pet only = $149.95 Kit H Model §-52T s219.95 74367 or 74368 6'500
KEYBOARD ® otessiona Indusirial Model Tsasiasall EAT
ENCODERS 5 A g
DATABOOKS & MANUALS ISKETTES ° ATTENTION KIM USERS VT Gptosoio 5
m Ler LADSLB! Ll = o DISKE AY5 2376 [ WS wosnserl>S 100 173K 18500 o P ey P
..WS,_, 1 P -:ns l':l g,.:* 38 'r e AY5 3600 A w: P Esa0) z;;‘% 25194 Shift Register 295
® = ey e ' ister
r oaml 38 < va 172 ) o UARTS/USRTS D e 0 iion 4 Consan i%
18 e TR1AO2B (5V 12V 5 FYARE DS00ZSCN Clock Drives 1 49
* AY51013 |5V 12V DS00Z6CN Clock O ver 250
P $4cCeach $39010 AYSI0V4ANBI2 (5 1AVE B:ng&dg:(ﬂl:ﬂesho\ 349
23 D55 Db Sp Pigupeey m n..m-a nr AYS1015A/1863 {5V) 140, Shill Regisier 150
5 Lot e Gt Syt v, B S E TMS 6011 15V 1211 S 295
Py Wal u ME402 Iniel 8355 22 110 w/Ram 17 95
39 '+ i Dhodtirs Bav { $495cach 5450710 IM§A03 ICL 7107 CPL 3'2 Dig A/D 1195
1 1 Mrancey e g Bas '~ 2350 USAT e
.:; = L‘s g:__ f 8 STANDARD ;il'zﬂ;\;v‘e;u I" NEW T
3% e R DS 1978 CATALOGUE
by B I M 5 SEND.25¢ POSTAGE
3 5% B0 coc GENERATORS S U [ Lt i ) !
MC1aa11 1125 i coniach e DISCOUNT COMPUTER '
EVK Kluge Board - 1495 ATTENTION APPLE Il USERS CORNER Dhseipiconpilsy I
DESIGHED ROANOR EVK 16K Byle Ram Board 7500 e s
MODULES PROTO BOARDS:  cy( g Slot Motherboard 3500 e ;én 0, as000
» Matorcia Compattle Modules” EVK Extender Board 4500 MMS369 Pres aler "‘ﬁn‘ 536 00
MEK 6800 DF Ki $23500  EVK Solid Frame Chassis 12900 EWs0 Saw Fomthor R S +49900
FEOU 6800 MPU Module 495 00 EVK Connectors 650 MM57100 Color TV Garne e
8501 16 ol Mather Bd 17500  AMI 6800 Prolo Rom 30.00 s 48300
@502 16 shot Card Cage 7500 AMI 6800 Micro Assembler Rom 3000 el aLcﬂmu e 3000
5693 & siat Molner Bd 9900 6800 Tiny Basic Paper Tape 2000 N T s b e 125300
¥04 System Power Supphy 25000 6800 Tiny Basic Eprom 125 00 RAF Mooulalor will nu$< EEN ; i e
A A/D NVERTER! w Ut 5 0 14995
8210 Fciomm Boed. .52 Wi PLOT LOW COST ADCoMveRTeRs Heeg
%2, 18 pant paralisl YO 37500 E'g;TAL PLOTTER T bt W ST @- By ima
2¥ Statc HAM 295 00 NEW 8705 12Li1S o azss
. # Plot'Siza "' x 10" 5 3400 Vol f Freq Conv 725 SR v
e S 22500 * Digiaer Avarl Soon 1 108500 B0 LUZOMIBCD. 1) e, 1O (e Bty My
teader Carg * Hign Resolution ou Raose b (O i OG0 MR b hemes v L
48 Muthipte Tuner Prag 395 00 * 2 A%see Plot Speed PRICE $999.00 1AOHLE B 95 i S
145 B Donos fom VO 39000 SPECIAL KEYBOARD BUY TV INTERFACES
2319E Connacigo wiwon st 595 FA
Y EVK 95 6800 wb{hl 9900 WHILE THEY LAST Puie Vare: 850

TV 1 wideo nlerace 895
Pickles & Tiout TV Mod Kt 20 00
Mullverer 3500
MAR Modulalot 3500

P.O.BOX 17329 levine, California 92713 New Phone (714) 558-8813 (222" 370 8" €. Edineer

TWX. 910-595-1565 Santa Ana, CA 92705

200 X 24995 ‘Clare Pender 62 Key ASCII
Eve 300 Assambied 27500 w/26 Pin & 34 Pin Outpu! Conn’’ $54 95

P
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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 wil| 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 geiting 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 havirig
successful bi-monthty 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, Cambridge.

! In ali the above cases please enclose an SAE with any
etter

News of another firm generating games — initially for

30

ZoYou guessed it PET — the firm plan 10 éxpand into
Z80 machine code programs — NASCOM, MICROS,
RM 38027 with possibly games for KIM-1.

Mini micro are at 47 Queens Road, London, N1 1
2QP. Their catalogue is available — again 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, I'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. |t
was desigred to test the Triton under extreme condi-
tions, namely applying high voltage AC the selected
components via a high resistance. Needless 1o 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 shouid make
Christmas ‘79 something to remember, as at a price of
about £30/ £40 it must be a must, to coin a phrase.

i i)

= P —— g

""Any truth in the rumour we're about to be replaced by an MPU
boss.”
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MISSING ?

An ETI T Strt of course

MICRO-
GCOMPUTER
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), 5MHz 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
) £6.00
1702A memory programmed to
your requirement
6265 gen purpose i/p-0/p device
£5.00

Cheque/ Postal Order to

VERDURE LTD.
54 /64 Morfa Road
Strand, Swansea

Mail Order Supplies Only

... £7.50

COMPUTING AD INDEX

Advanced Computer Products p29
Airamco
Almarc

Comp Computer Components  p32

Electronic Brokers ...... p8
Henpys'." Loty B8 LR p2s
Lotus Seund ........... p3l
L.P. Enterprises ........ p20
Microdigital ........... plg
Micronics ............ p24
NAGEH e WA . 0.0 p2
NewBear ............ plg
Science of Cambridge . P12, 13
Strathand  ....... p4
Tangerine ... .. SASERL

Technical Book Service ... p29

Transam ............. pld
Verdure ............. p3l
Viewfax ............. pad

Tel: (0729) 41241/462684
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2112 (256 x 4 Static RAM)
£1.11
21L02 (450ns) £1.67
(1K x 1 Static RAM)
21L02 (250ns)
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)

£1.60

4116 £18.90
(16K x 1, Dynamic RAM)
2708 £7.87

(1K x 8 UVEPROM)
8080A (CPU)
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

1 £15.95 per setinc. P&P

Dustcover £17.95 inc. VAT &
P&P

Lots of software and other goodies

Send large SAE.

LOTUS
SOUND

4 MORGAN STREET
LONDON E3 5AB
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INTERESTED
IN HOME

The Powerful Z80
Microprocessor
Professional Keyboard

Audio Cassette interface

Easy construction from

— Just neat soldering
required,

Manuals seperately

280 Technical Manual
P10 Technical Manual
(All prices add 8% VAT)

KEY BOARD

Brand new professional
ASCI| keyboards (USA)
Full technical details
included.

Only £49.90
+8% VAT,

Ready built, tested
and guaranteed.

Shugart floppy drives

Floppy drive controller
direct from USA

ETI 8080
ONE
BOARD
COMPUTER
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COMPUTING?

Start now and don't get left behind
THE NASCOM 1 is here b
Ex-stock with full technical services

Plus the opportunity to join the fastest moving club of personal
computer users enabling you to get the most our of your
computer. You can OBTAIN and EXCHANGE programs and
other software -- many now available.

1T Kbyte Monitor in EPROM
2 Kbyte RAM (expandable)

Plugs into your domestic TV
straightforward instructions
— no drilling or special tools
Only £197.50 + 8% VAT (includes p & p + insurance)

Z80 programming Manual 6.90

Available from COMP now. *4K and 16K RAM expansion boards
for NASCOM 1 with sockets on board for MINIBASIC EPROMS.
Trade, government and educational enquiries invited. Can be

supplied ready built tested and guaranteed.

COMPUTER
COMPONENTS

Nascom Microcomputers

BLANK C12
Racal Quality
CASSETTES
£4.90 for 10

Monitor quality improved
TV Modulator 2.50
Super Modulator (10MHz) 5.50
Power supply suitable for
NASCOM

19.90

AVAILABLE NOW

£290 each

£190 each

ET1 8080
COMPONENTS IN STOCK

SEND SAE FOR
PRICE LIST OF
PARTS AND KIT.

All prices include VAT except where shown. Orders ov
Please make cheques and postal orders payable
BARCLAYCARD or ACCESS number.

JIM WOOD, BSc(Eng), ACGI,

Introducing the personal

computer you've waited for.
THE EXIDY SORCERER.

AS SEEN ON OUR STAND

SORCERER
COMPUTER SYSTEM

THe Sorcerse' Camputer & compleyoly
assarhitad snd 1etted computar tystem
Stndard conliguration inclyde 63 -Key
TypeEwriter Atyle keyboard ang 1ty
numeric pod, Z80 orocssor, dugt @ssenty
1/Q with rermote computer contrat ml 100
and 1200 baud ga1a rates, A5232 senia! 1O
for communientiom, paralie! pare dar.
diract Centronecs printer s1tachment, 4K
ROM onurafing system 8K ROM

Microsoit BASIC in Rom PacTM, cartridge,
composite video of 64 char/line 30 line/
screen, 128 upper/lower case ASCII set
or) 128 lserdefined araghits sy mbols,
aperation manuall ' BASIC p ramming
manual and cassefte/\vifes cables, connect-
fon for §-100 bus expanzian

only £950

Credit facilities available

+8% VAT

VHF Vision modulator channel 3

LOOK!
32k RAM
RS232 interface =
CUTS interface
“KANSAS CITY interface
* User defined graphic symbals. « 280 cpu

VIDEO GAMES & Com

UHF Vision modulator Standard channel 36
UHF Vision modulator 10 MHZ bal:\dwidth high quality

Sound modulator compatible with above

AT PCW SHOW

(16K available)

8K BASIC ROM
4K MONITOR

* §100 BUS

ponents

AY-3.8500 6 Games 490 PCB 1.90 |

AY-3-8550 6 Games 380 PCB 1.00  ET! Tank Battle
AY-3-8610 10 Games 5.90 PCB 1.90 kit —justadd
AY-3-8760 Motor-bike 6.90 PCB 1.90 controls —
AY-3-8710 Tank-battle 6.90 PCB 1.90 £14.90 reduced
AY-3-8603 Road Race 5.90 PCB 1.90 from £19.90.

JOYSTICKS — £1.90 each Dual 200K lin

COMPUTER COMPONENTS

A selection of our Computer components

CPU AND SUPPORT DEVICES MEMORIES

280 cpu 14.90 2102 1K 1.20
Z80A cpu 20.50 21L02 1K 1.40
280 PIO 9.90 2101 1K 295
280 CTC 9.90 2111 1K 3.95
8080A cpu 7.95 2112 1K 2.95
8212 8 Bit I/0 Port 350 | 2114 4K 9.95
8214 Priority Interrupt Control 9.001 4116 16K 19.90
8216  Bi-Directional Bus Driver 3.75 | 1702A 2568 5.00
8224  Clock Generator & Driver (2MH,} 350 | 2708 1K 10.90
82244 Clock Generator & Driver (4MHz)  9.95 | 2708 (NASBUG) 13.90
8226 Inverting Bi-Directional Bus Driver 3.95 | 2716 (5V, INTEL) 29.00
8228  System Controller & Bus Driver 7.95

8238  System Controller & Bus Driver 750

8251 Programmable Communication Int. 9.95 OTHER

8253  Programmable Interval Timer 18.95 | USEFUL DEVICES
8255 Programmable Peripheral Int 12.00

8257  Prog. Direct Mem Access Cont 17.95 | 6576 char gen 10.90
8259 Programmable Iinterrupt Cont 17.95 | 6402 UART 990
6800 cpu 11.90 | 1771 Floppy disk

6810P 128 x 8 Static Ram (450ns) 4.95 controlier 49.00
68B10P 128 x 8 Static Ram (250ns) 6.00

6820P Peripheral Interface Adaptor 7.50

6821P  Peripheral Interface Adaptor 7.50 .

6828P  Priority Interrupt Controller 11.25 gu_ll_s:lﬁﬂcuonpf US and ;
8834P 512 x B Bit Erasable Proma500 1695 [ British Magazines and books
6850P  Asynchronous Comm_Adaptor 9.75 Horbtb e Computer

6825P  Synchronous Serial Data Adaptor 11.75 LI,

6860P 0-600 RPS Modem 10.00 . :
6862P 2400 RPS Modulator 14,50 | Prices always changing
6871P  Clock 28.00 | (usually downwards)

6875P Clock 8.75 Phor!e with your

6880P MPU Bidir. Bus Ext. requirements

er £5 post and packing free otherwise add 20p.
to COMP, or phone your order quoting
For technical information and advice ring

MIEEE — Consultant to COMP.

s N
(4wt )

14 STATION ROAD - NEW.BARNET - HERTFORDSHIRE - TEL: 01-441 2922

CLOSE TO NEW BARNET BR STATION - MOORGATE LINE

01-449 6596

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

£8-95

(Inclusive of VAT and Postage)

An example of this clock can be seen and
examined in our reception at our Oxford Street
offices.

To:

Hanimex Alarm Offer
ETI Magazine

25-27 Oxford Street
London WIR 1RF

Please find enclosed my cheque PO for £8.95 (payable to
ET| Magazine) for a Hanimex Digital Alarm Clock,
Name

okl igis aa B b e 3

Adress PR I PR P

=
2
¢
-
<
-
<
E
-
(=]

Please allow 14 days for delivery
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LCD

&

The enormous numbers involved in ET| 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 || get the date
(American style). After a couple of seconds the display
automatically reverts to ime but if you press again you'll
get @ continuous seconds display

Press another button and you get a back light
enabling you to see the display in the dark Setting, or
resetting 1s simplicity nself and a hold facility atlows
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 execess 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 W1R 1RF

Please find enclosed my cheque/PO0 for £6.95 (made payable lo
ETI Magazine) for my LCD Digital Watch.
Name 3 DG Jisth

Address RE St A

st g o) VG )

B & o 3 (0e: PET e P AR o

Please allow 14 days for delivery

-
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AUTOCHORD
P

—_— —_—

ACCO'MPGNIMNT

RHYTHM VOLUME VOLUME ~MODE o ] rARPEGGIOy
OV | o P ATNG oNv-OFF 1 2 3

—_——

Ao, sﬁ e

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 controlled 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,

56

SPECIFICATION

' 8 selectable rhythms

5 instruments

CHORD ACCOMPANIMENT (with keyboard)

Three mode selection
1

| 3

| 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.

Auto: On/ off.

| Chord accompaniment: On/ off.
| Two octaves progressive in modes 2 and 3. Selectable maj/min

3rd/ 7th.
Variable tempo
Harmonic attack

Arpeggio

Covering waltz, rock to Latin. Latin American
rhythms can be combined. Non-Latin Ameri-
can rhythms can be combined.

l?an'ss;. Snare drum. Low bongo. Claves. Cym-
als.

1. AUTO

Playing one note produces a chord structured
around this note, and will play continuously.
SEMI-AUTO

Individual notes or chords played are
remembered and played continuously.
MANUAL

Notes or chords played only continue whilst
the keys are held operated. :

Five tones added in short bursts |
Three selectable pitches

Chord accompaniment volume l

Rhythm volume

—
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? S
FRONT PANEL CONTROLS
SWi1 Mains on/ off SW18 Auto/semi-auto/
sw2 Auto on/ off manual
SW3 to 10 Rhythm select SW19 Auto-stop/
SW11 Chord on/ off continuous
sSw1i2 Harmonic attack SW20 Auto reset
sSw13 Major/ minor 3rd Sw21 Arpeggio. Off/1/2/3
swi4 7th R13 Tempo
SW16 Bass on/off R26 Auto-stop time delay
SW17 Bass — walking/ R131 Auto-accom. volume
alternating R140 Rhythm volume

—RHYTHM SELECT— AUTCO STOP TIMER —

=L ECTRONICS TODAY INTERNATIONAL — NOVEMBER 1978

| qj zgnm-, » 4 = Sz oy s e Auto i
% ‘ H
| Organ
-
17853'3T0R3 €48, 50, 51, 53, 5410 BT i
2 56. 59, 60, 64, 65 u electrolytic
R126 47R PARTS LIST C37,42 22u 10 V electrolytic
R24, 25,155,157, Ch8, 63 100u 25 V electrolytic
169, 173, 181, 199, C61, 62 220u 16 V electrolytic
oo, 234, 231 2Z)OR T;g71;;22}é9 1MO c57 470u 25 V electrolytic
60R 0 0 o
2;84 ZSOR R196, 213, 228 2M2 C46 1000uV 16 V electrolytic
R72, 88, 101, 115, o AN SEMICONDUCTORS
122,143,156  2k2 AW . IC1 M254
R55, 64, 71, 100 2k7 R141 OO 1C2-5 4011
R154 3k9 R110 e IC6 M251
R42, 56, 57, 58, 60, R146, 147 190R 1C7 MO87
162, 183, 238 4k7 R144 5 1C8 4069
R87 5k6 R142, 145 850 1C9-11 741
R116, 123, 125  6k8 R148 o 1C12 4016
R74,75,77, 117, R194 1IC13 4013
118, 124, 127, 131, POTENTIOMETERS Q1-4, 7.8 10,11,
133, 135, 136, 140, R111 1k0 12.13,15, 16 BC548
161,182,217, 222, R61, 247 47k Q9, 14 BC177
232, 235 10k R164, 190, 202 100k Q5 BFY51
R15-20 12k R109 470k Q6 BFX87
R76, 93 8k2 R68, 84, 97 1MO D1-86, 94, 105 1N4148
R28-49, 82, 95, 113, D87-90 1N4002
158, 172, 208, 250 15k CAPACITORS D91 12 V 400mwW
R1-11, 14, 23,73, C68,72,79, 86, 93, D92 5V6 400mW
90, 168 22k 94,95, 101, 103, D93 12V 400mW
R106, 163, 170, 110 10n polyester LED1 TIL209
177,191 27k C100, 111, 85 22n polyester
R54, 229 ggt C21, 22,23, 107 33n polyester SWITCHES
R149-153 C5, 11,17, 25, 31, ; ;
R166, 167, 198, 35 70 99, 105 108 47n polvester = 2"?,2}2 jatchswitch
203,215, 239, 248 47k C10, 40, 71 68n polyester SW3 to 10 8 2 pole latchswitch
R69, 70, 85, 86, C1, 12, 20, 28, 30, interdependent
98, 99, 103 56k 47,69, 76, 104, 109 100n polyester SW11 2 pole latchswitch
R134,230, 241 68k C75 150n polyester SW12 2 pole latchswitch
R89, 102 82k C9 220n polyester SW13 2 pole latchswitch
R62, 63, 66, 78, 79, C13-16 27n polycarbonate SW14 2 pole latchswitch
92,120, 128, 132, C24 47n polycarbonate SWI16 2 pole latchswitch
137,160, 165, 169, C6,7,.8 82n polycarbonate SW17 2 pole c/over latch-
171,174,184, 186, C2, 66,97, 106 1u0 polycarbonate switch
187, 200, 201, 204, C3 1n0 ceramic SW18 4p 3W rotary
211,212, 214,219, C19, 27, 29, 33, SW19 2 pole latchswitch
226,227, 233, 236, 38,43 10n ceramic SW20 Push (break) sw
237, 240, 243, 245, ca 22p ceramic SW21 3p 4W rotary
2486, 2499, 12,21, - C78, 80 220n mylar
22 27 91 C49,52, 55 100p polystyrene
950-53, 67, 83, C44. 74, 88,96  330p polystyrene MISCELLANEOUS
36 189, 195 150k C73, 89 470p polystyrene PCBs, 15-0-15 250mA transformer, fuse
=185, 188, 242, 244 180k C91, 92 680p polystyrene plus holder, sockets, clip on heat sinks,
R129, 138, 209, €39, 90 1n0 polystyrene cable, etc
210, 220 220k C32 1n5 polystyrene
176,192,193, 197, C45.87 2n2 polystyrene
205 206, 207, 225 327Ok C18, 26, 36, 41,
281 94,179 330k 67,82, 83, 84 3n3 polystyrene .
255 114, 121, 180, C102, 77, 81 4n7 Bolzstzrene P_rodl_u:tl_on problems ha_)ve meant that _the
223 2704 470k C34 6n8 polystyrene circuit diagrams feor this project are with-
=105 820k co8 lu5 63 V electrolytic out the usual component annotations.
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PROIECT

-HOW IT WORKS-

e = |
PRE AMPLIFIER | t———1F ,

|
The chord and rhythm outputs arel
amplified and filtered in ICs 9 and 11 respec- 4 i y

tively. The outputs from these devices are E \ ! —rt If

fed, via level control potentiometers to thel = Tl 2w - Uﬂd’“—- e 9
input of IC10. This mixes the two signals and I T

provides the final output of the instrument at :
a level suitable for feeding to a power i

. amplifier. L——D—_Al B i

POWER SUPPLY ' iy 6 ! l
| 03 | lr;_ - il i "
I ! 2 Q RI3T R135 | (=2 |

The various ICs used in the auto chord R136 R1ZD
require supplies of +12 V, +11 V, —5 V and kil -
—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 A

05 20
. : - — 12
diode D93 as the current demanded from this " I
rail is not enough to warrant the use of ‘ Ml onog RI4E ) =d s
Das |
142

c53 RI13S

Circuit diagram of the preamplifier

25
another series pass transistor. L o—a 0 ‘
The LED supply is taken from the negative | D87
voltage rail and is current limited by R148. !

GENERATOR AND CODER

The rhythm generator section of the in-
strument is centered on IC1. Thisis 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
1C5c and d.

The M251 is used in conjunction with the
M234 which is responsible for the selection of
-he various notes in the arpeggio/chord/bass
accompaniment.

The M251 features a number of different
modes of operation, in the automatic mode,
when a number of keys in the two available
~ctaves 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
zomic and all other notes programmed for
zmpeggio, chord and bass accompaniment.

In the semi-automatic mode, the M251 will
—emorise the lowest four keys played
zsgether with the top note played. The circuit
=il then provide accompaniment until the
e is cancelled by selecting automatic
de briefly and returning to semi-
zutomatic while no keys are played.

The semi-automatic mode can also be
seiected without memorization of keys.

Due to the pin out restrictions of the 40 pin
-ackage a system of multiplexing has had to
== adopted, this explains some of the com-
-iexaty in this area of the circuit.

¥

ye]
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+12v

RS
L 3.20

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 siny-
«soidal oscillators based upon thessix 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
ascillation,

In each oscillator the variable resistor
(R68, RB4 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
M254 will trigger the characteristic instru-
ment sound.

In addition to the output of the damped
oscillator based on IC8¢c 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 QI, with further filtering by
Q2, is mixed with the oscillators output to
provide a realistic tom-tom sound.

The brush sound conslsts 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-ampilifier,

60

BUYLINES

Maplin Electronics will be supplying a Contact Maplin fqr details o.f price.
complete kit of parts for the auto Full constructional details for the
chord, including screened boards. auto chord will follow next month.

Next month — full constructional
details plus the auto stop board.

ELECTRONICS TODAY INTERNATIONAL — NOVEM BER 187¢




The Sinclair PDM35.
A personal digital multimeter foronly £29.95

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 wantin a digital
multimeter, vet theyv’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 you’d
zxpect to pay for an analogue meter!

The Sinclair PDM35 is tailor-
made for anvone who needs to make
zipid measurements. Development
zngineers, field service engineers,
=2 technicians, computer specialists,
rzd10 and electronic hobbvists will
fiad it ideal.

With its rugged construction
:nd battery operation, the PDM35 is

srfectly suited for hand work in the
2<ld. while its angled display and
~zuonal AC power facility make it
zstas useful on the bench

What you get with a PDM35

=12 digit resolution

~Zarp. bright, easily read LED

Zisplay, reading to +1.999.

amtomatic polarity selection

=esolution of 1 mV and 0.1 nA
A0 [ 1 A

_rectreading of semiconductor

istance measured up to 20 My
i reading accuracy

zard voltages at 5 different currents

Technical specification

DC Volts (4 ranges)

Range: 1 mV to 1000 V

Accuracy of reading 1 0% = I count
Note: 10 M t1input impedance

AC Volts (40 Hz-5 kHz)

Range: 1V 1o 500 V.

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: 141 t0 20 M)

Accuracy of reading: 1.5% + 1 count
Also provides 5 junction-test ranges
Dimensions: 6 inx 3inx 1 in.
Weight: 612 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
time 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 carryving wallet. And
getting one couldn’t be easier. Just fill
in the coupon, enclose a cheque/ PO
for the correct amount rusual 10-dav
money-back undertaking, of course ,,
and send it to us.

Operation from replaceable battery
or AC adaptor.

Industry standard 10 M 11 input
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 l2ads for negative readings.
There's no delicate meter movement
to damage And vou can resolve
current as lowas 0.1 nA and measure
transistor and diode junctions over
5 decades of current

Sinclair Radionics Ltd, London Road,

England. Regd No: 699483

e e e e e e e

o: Sinclair Radionics Ltd, London Road, St Ives, Huntingdon. Cambs., PE17 4H]
Please send me gty PDM 35(s°
a4 £32.35 mel. VAT each. ..o = w3
qry DDe-Luxe carrving cases
7 £3.24 (inel. VAT eachi . ) S
———qry ACadaptor’s. for 2404 )
power +/ £3 24 incl. VAT euch... £
Post and packing ' please add PO < ¢ o 1
[enclose cheque'I’() made puvgble
10 Sinclair Radionies Ltd tor e
undicate total amount ... ... Jie

Name -

=*Y

» . @ ] ]
Tunderstand thatil'l am not completely EII II IEII
satisfied with my PDM 35, I may return

- - Worldleaders in fingertip eledronicﬂ

it within ten davs for full cash refund.
_————_——__—————
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Stlves, Huntingdon, Cambs., PE17 4H],

-
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| SEIKO 20% oFF!

Analogue and digital from stock or to order

FB 011 ALARM/
CHRONOGRAPH

FH 003 CALCULATOR
WATGCH

RRP €135

£104

RRF;“E;'IVG;J
£127.50

FB 018 Gold plated (£150) £120

CITIZEN LARGE REDUCTIONS

On most quartz analogue and digital models

FAIRCHILD TIMEBAND

C€6110 Mains digital alarm clock

“ — STILL THE BEST!
Large LED display 24-hour
alarm 9 minute snooze
concealed controls

i 3% x 5% x 3% ins

Black or white

£10.95

FROM GASIO — OF COURSE

BEDSIDE
TRAVEL
ALARM
CLOCK

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.

£19.95

AQ-1000 CALCULATING
ALARM CLOCK PLUS
3-WAY STOPWATCH

Hours, minltes, secands, am/pm, 24
hour Alarm with sign_ Seopwatch: Net
times, lap times. 1s1 & 2ngd place times
from 1/10 sac. 10 10 hrs with ST & LAP
signs. Calculator: 4 key memory, %, V1
year batteries, + 20 secs/month.

Ya X 2% X 4%in

RRP £26 95
: ouwrprice£21.95

€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.B000. 41 sc. funct 1/100 sec stopwatch 2 x 5
Alarm/Timers (E35 95)

£29.95

MIN) CARD CALCULATORS '% x 3% x 2% ins LC-78.
Full memory, %, y K e £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!
Carridges from £14.95

* SPECIAL INTRODUCTORY OFFER

FREE exira cartridge worth £14 95 with Atari

SAVE £££5 WITH THE MONITEL

Telephone call charge, calculator and clock UK model
£28.15, International £38.50. State colour

WATCH BATTERIES 65p each D.I.Y. KIT 35p (with
aﬁery orgar) s

62

% THIS MONTH'S
STAR BUY

CASIO 45CS-22B
CHRONOGRAPH
Hrs, mins, secs

* ASIO 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 ", .

e orHrs mins, SPORTS WATCHES
date, Day,
date, mth, yr F-1 00

Chrono Dual time Lett, 9.45 mm
Net, lap 12 0r 24 hr (€29 95)
and 1st & 2nd place
times 1/100 second
to 6 hrs with rollover £23' 95
Stainless steel, Mineral glass 52Q8-14B
Water resistant to 100 feet. £49 . 9 5 Right 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 52QS-14B.
$/8 encased version and bracelet.

TEXAS LCD ANALOGUE

TODAY'S MOST ADVANCED ELECTRONIC WATCH

Hours, minutes, seconds, gs‘w
Perpetual calendar |
Chronograph timing
from 1/10second to il
12 hours i S
Dual Time
Mineral glass face

4 DIGIT WATCHES (excapt wWafid Time). Hours, minutes,
ten seconds, seconds by fash amy'pm. Day, date, month,
Stopwatch. Dual time (except 310R-20B)

i

=

31QR-208B Left, 4 digit
(€31.95).

£26.95

51QR-19B. 6
(£35.95)

£29.95

6 DIGIT WATCHES (excepl Sports and Alarm). Hours,
minutes, secorids, day OR Hours minutes, date, day, ten
seconds, seconds by flash, Day. date, month, year. Select-

£179.95
£199.95

SOLAR powered watches — s called.
Misrepresentation? We WON'T sell them.

Stainless steel case, bracelet

10 micron gold plated
£ digit

LED display watches — we don’t sell them. Send us a
S.A.E. and we will tell you why not.

PH-ALARM and ALARM CHRONO

a;‘:r:":ﬁ(rl;:m able 12 hour {with am /pmj or 24 hour clock.
secs or date, 54QS-16B

day, am/pmi Left, 6 digit

Day, date, {€44 95)

month, year

£28.95 £34.95

CHRONO

Functions 54QS-15B

as above 6 digit

plus (€49 95)

Chrono. Measuring net, lap and 1st & 2nd place times from

Al siainiass sioet, minoraigions . £39.95
CBM, G 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 48Cs5.228
] Chronograph
£13.95 Leti, 6 digit (£64.95)
Shea ALARM
* 18 x 3 (Right) £49‘95
6 digits
: ; 28Cs.118
= s Shuon S o World Time (€24 95
5 minute snooze "_ et

£59.95

‘WORLD TIME WATCH. The 1lmie in ten-capitals plus one
optional ume Instani summertlma corréctign, Hrs, mins, 10
secs, secs by flash Perpetual calendar. day, date, month.
Running digital seconds display.

ANALOGUE
IBICO 700. Cushion shape, Day, Mineral glass face. Water

£27.50

resistant to 100ft. £28.95
LADIES’ LCD WATCHES

5 functions, Backlight, Gold or silver finish Dress Watch.

e IE ALARM WATCHES
: ol s

Matching ? ==

Milanese 25CR-168 it
bracelet . by Round (E64 95) ¢
5Lkl A £49.95

Foektnlil 25CS-168 3

br:Lecrenlgt Square (E74 95) '% 3

4 oth ;

ode i £59.95 =

£18.95
CASIO LADIES’ LCD WATCHES

7 + 2 functions 53CS-18B 3 "

Hours, mins, seconds (or hrs, mins, date} day, arv;/};m ljay
date, month, year. 24 hr. alarm, on/off indicator.

ULTRA SLIM DRESS WATCHES (Not 24 hour)

27CL-158 Left, 4 digit (£69 95)
Round (Lett)

(€35 95) £54.95
£2995 49CS-25B
27CL-17B 6 digit (£79 95)
Stopwatch

(€49 95) £64.95 =

Not illustrated 53CS-19B, 4 digit, barrel shaped, £54.95.
49CS-24B, 6 digit (E74.95) £59.85, 53CGS-17L. Go
plated, on straps (£84.95) £69.95.

Deopt. ETL, Talk Of The Town

=

Send 25p for our illustrated catalogue. Price include VAT and

P&P. Send your cheque, PO or phone your credit card no.

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, dre 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 tolight, 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
cireuit which produces some superb random
effects. If you fancy a five colour manually
controlled strobe unit it can do Lhat 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.

g the shape of Voltage-Current charac-
s of diodes, transistors and other non-linear
1s usually dull as it normally involves a
mus plot of static, experimental data
. more elegant solution is available to anyone
=5 a OC coupled scope capable of taking an
=a! X-dnput. Next month we carry a project
=> e addivonal circuitry necessary to do this

(gt H

Car Anti-theft System

sma project to build but sophisticated in its
n. It is a comprehensive system that
several features of large and expens-
cial systems and using state-of-art
it is extremely reliable. A kit will be
of the whole project

How It Works

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
almast total ignorance of other areas — especially
commerclal circuitry. Mass-produged electronics
use techniques which are not widely understood
elsewhere — we hope to put that right. In the first
of thls occasional series we have asked Gordon
King to discect a Thorn Monochrome TV, we shalt
show the complete circuit and explain the function
of each stage. It's not done as a beginners series but
to give those outslde this field the true Inside

Story.”

computing
fo ay No.2

Win a2 TRITON

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 you'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 abaut microprocessors — not from some:

abstract description of a make believe MPU but by
hands on expenence with an MPU system. The
series. based on the MKI4 developmeént kit, will
take you ithrough the operation of the SC/MP MPU
and show you how to use it to do everything from
control your hesting sysiem to land on'the moon.

NDEX

A complete listing of all we’ve carried in ETI since
nur last Index (which was carried in Aprii 1877) ana
went baek to the first ever ETI). As pur research
shows that 96% of readers never throw away their
copies it should bé useful to most of ywi.

1/0 for 6800

The microprocessor User rapidly arrives ar'the need
10'understand and apply input/outpul gircuitry 10
interface peripheral equipmeni to the computer
system. A standard choice. when using a 6800
micraprocessor, is to employ a Peripheral Interface
Adapter (PIA). Many engincers now buy ready-
built systems then wish to utllise the PIA as
straightforward outputs and inputs, When data
sheets are consulted they are found to give concise
yet complete hardware and software information.
The user of a ready-built system needs help in
simply getting the PIA ta act as cutputs and wnputs
without becoming involved in the intricate details
needed by designers of microcomputer boards. This
article aims to give this help.

= SCTRONICS TODAY INTERNATIONAL — NOVEMBER 1978

Features mentiined here are in an advanced state
of preparation as we go to press but circums ances
may affect the final contents of the Aext Bssue



CALCULATORS

SCIENTIFIC

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 T) PROGRAMMER (Hexadecimal Oct) £46 50
"TEXAS T151/m1 (New B Dig + Exp 10 Mem 32 Prog Steps

Stat|Sci) £26.30
TEXAS T125 {(new LCD Sei/Stat) £18.90

“SLIM-LINE” po 7
Chronograph
BARGAIN OFFER

You will wot Welieve the luxury of Ihis
"$lim-Une™ 12 function Chronograph unlil
ey ®ave wors It .. unlil you have enjoyed
tha campliments i generales,

The Stlim-lino ™" Chroncgraph gives
conlinacua eany %o rwas LG Atigiay 4 hours,
minugs. cocemys, AM/PM Al the lench of 3
bulton you have dale — month date — day of
week — reverting lo normal display lime at

the release ol lhe bution.

Press again for kmmudixly slep wotehelap ime faciiy e 7100
“SHM-1ng " s hag § paw s ful dack Hpsl lor a5y Sght Ut
chesma hinishad wiD satchiag [inbod bracoist

g, The
e Caging i1

We are So cerfain you will be delighled and satistied with this Slim-line"
Chronograph thal in addition lo the One Year Warranty we are ollaring a
14-day money hack guaranlee if you are not enlirely salisliad.

ONLY E27.50 + £1.00 p/p Ins. Sand cheque/P.0. or order via
Barclay/Access credil card Today under our Special 14-Day Trial Oter

e

TEXAS T158 with Applied Statistics £80.00 |
TEXAS T159 with PC1008 and Applied Statistics £305.00 \

AUTUMN SALE
TEXAS T159 Caiculalor (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

= Al i
“CBM S61 (Stat + Sct 6 Mem M & S Div Chy Sq Dis Lin Regr,
'cgtra)mss Ady Math / Sci 6 tacoo

v Matl ¢t B mem

M 450K Sy Frisp ) 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 Sci replaces HP21) £35.00
“HP67 (Card Prog 224 Steps 26 Mern) £277.00
*HP97 (Fuliy prog with Printer) £466.50

All HP range avail, inc_new 'E range
"CAS1O FX201P (Sci, 11 mem 127 step Key prog) Fortran System
£

b 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 Lin Regr Elc )
£45.00

CASIO:FXBO00 EP taipnanymen Soi 7 Srat Dass Printer 10 Dig +
Exp T Mem, ote | €185.00
CASIO AQ 1000 {LLD Cat J-way Stap Waich: Marmg £20.00
CASIO GTM {¢ sog mlarm / Caly £24.50
CASIO EXB100 (New vevdlon of FXID0O-LED . Se: §idv div Poles
Rec etc ) £22.50
CASIO FXB000 (as above + Siop Watch/Alarm) €21.73

LOW PRICED COMPUTING
THE COMMODORE PET COMPUTER
with 8K bytes RAM 2001-8
A complele personal computer that
operates anywhere by simigty plugging
into Mains supply Allows éemmunications
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

P e e eme —— —

EXFORT QRDERSWELCOMEC-

l A Freaght! Aw Post Defiuery
Quotations on ¢aguesl Payment via 1.eiigr of Credit/Int
Money Drder/ Amornican Express, elc
I— e e S— |

MOUNTAINDENE
LTD.

22 Cowper St., London; EC2

ETCH RESIST TRANSFER

SPECIAL OFFER |
TEXAS T159 together with PC100B l
{Complete as manufacturer s specificalions)
l £285 00 I
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

—T— |

KIT SIZE 1:1

Complete kit 13 sheets 6in x 4in
£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 (5) 4 Lead and 3 Lead and
Pads (6) DILS (7) BENDS 90 and 130
(8) 8—10—12 TO5 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 Yein 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
SLIDEA POTS PIHER 47K LOG. TRACK 7Dmm
OVERALL BSmm, SINGLES 20p. £15—100, PO-
UBLES S0p, £40— 10G MIN ORDER 10 100 + PDA.
PP 20p

SUPERB 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

VERO EDGE CONNECTORS 22X 22 TYPE 2245/
2-7431 40p, 42X42 ww KEY AT 7 TYPE 1360/2 £1.
PP 20p

TRIM POTS 500 TO5 20p, 1000 CERMET 20p,
1000 PAINTON PCB 20p, 2000 DITTO 20p, 2500
DITTO 20p, 5000 DITTO 20p, (K DITTO 20p, 2K
DITTO 20p, 2K HELITRIM 20p, 5K PCB 20p, 1MEG
SKELETON MIN VERT 12p. P/P 20p

"CANNON "D TYPE PLUGS/ SKTS. 15p.50p,

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.

COVERS WITH RETAINERS, 15 WAY 60p, 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 Ideal
for Micro Processor use With full documentation, £81.
P /P plus insurance, £1 Brochure available, s a e

POCKET PAGER
Miniature crystal controlled FM RX Single Superhet
around 30MHZ 450 KHZ IF contains various tone
detectors Ideal 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

B. ELECTRONICS

43 WESTACOTT, HAYES
MIDDLESEX UB4 8AH
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SEMICONDUCTOR
OFFERS
ALL FULL SPEC.

Common anode 0 3 7 seg displays Toshiba type TLR303 65p
F € Ts similarto 2N3819 18p Mofset Sim10 40673 35p 3N 140
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-pinD 1L 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 Nixues ITT GN/9A 13 x 8mm 65p 02 or 0 125 Red LEDs
12p each MAN3A 3mm LED Displays 50p 7418 (wide
bandwidih) 35p LM380 B0p LM381 90p ZN414 75p TIL305
Alpha-numerical Displays with data €2 76 ORP61 Mullard,
new, boxed 30p Special Offer SGS TBABOO ICs 10 for £5 00

MICROPHONES. EM506 Condenser Mikes Uni-directional
FET Amp Dual imped , 50K/6000hms, 30-18KHz on/off
swiich £11.00 Miniature Tie Pin Condenser mike 1K imp ,
omni-directional, uses hearing aid baltery {supplied) £4 95
Grundig Electrel Inserts with built-in 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 Morse
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 80p 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 15 to 6vDC Model 20p 115v ACmin 3R P M with
Gearbox 30p 240v AC Synch Motor 1/5(h R P M 65p 240v AC
Synch Motor 1/24th RP M 65p Crouzel 115v AC 4 RP M
Motars, 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 35mm 49p 115x 95 x 16mm 57p 225x
130 x 84mm €1 95

TOOLS. Radio pliers. 5in insulated handles £1 40 Diagonal side
cutlers, 5in. insulated handles €1

MAINS TRANSFORMERS, all 240v AC primary Postage shown
In brackets per transformer

6-0-6 100mA 9-0-9 75mA, 12-0-12 50mA 75p each {15p)
0-4-6-9 150mA, no mounting bracket 65p {20p) 12-0-12
100mA, 95p (15p} 12v 500mA 95p (22p) 12v 2 Amp, E£2 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 €4 50 (54p) 20-0-20v 2 amp. €3 50 (54p) 25v 1 § Amp,
£1 45 (45p) 1Bv 1 5 Amp recufied’ £2 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 SPST8x 5 x 7mm45p 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 10 make or push to break Switches 16 x 6mm 15p

SOLDER SUCKER. Plunger iype eye proteciion replaceable
nozzle, high suction, £4 95 Reed switches 28mm norm open, 6p
each

TAPE HEADS — Cassetie Stereo £3 00 BSR MN 1330 2 Track
Dual Impedance Rec /Playback §Dp BSR SRP90 Y% Track Stereo
Rec /Playback £1 95 TD10 Assemblies two heads, "4 Track
Rec ; Playback Staggered Stereo with built-in erase per head
€1 20 Tape Head Demag 240v AC £1 95

BUZZERS—GPO Type 6-12v 20p Min Sohd Siate Buzzers
6-9-12 or 24v 16mA 75p All Metal Buzzer, 30mm diam, 6-12
voits high tone 25p

U H F TV Transistonised Push Bution Tuners (nol Varicap) new
and boxed, £2 50

MURATA MA401L. 40kHz Transducers rec/send £3 25 pair
METERS —Grundig Batt Level Meter TmA 40 x 40mm €1 10
Min Level Meler 200sa 26 x 15mm 75p Ferrant, 600v AC Meter
€3 95

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 plastic S C R New €1 75+ 75p P&P
LA1230 ad) core 16mm dia 14mH-18mH, HI Q 10p each

8 TRACK 12 volt motors new, £1 25

CASSETTE MOTORS 6 volt new €1 25

SOLENOIDS —240v AC 45p 12v DCH Duty 75p 240v 251
pull 2 iravel £3 95

12-WAY MOTORISED CAM UNITS. 50v AC low rev meiz-
driving 12 C/Q micro switches supplied with a capacitor for 245 I
ACuse Ex equip E1 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 POS™
COST VAT INCLUDED IN ALL PRICES

S AE FORLISTS

ORDER ADDRESS

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL 2
051-236 0982




FEATURE

IN CONTROL

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.

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 Ilke a fairly linear resistor. As the
gate source voltage is varied, this resistor {RDS) also varies.

tn fact the channel resistance RDS is inversely proportional to
gate source voltage V,.. When V__ is oV, then RDS is at its
generally minimum resistance (Ronj Which can be as low as 5R,
but it is generally more like 100R. When Vg 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 Vo (OIF‘SF) tend
w vary widely from device to device. However with a bit of
serseverance suitable devices can be selected and made to

One circuit trick that greatly reduces distortion is shown here.
Haif of the audio signal at the drain of the FET is presented to the
gate. This is superimposed on top of the control voitage and
oroduces a distortion cancelling effect. Distortion levels below
0.1% can be achieved using this technique.
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Transistor VCA

A circuit similar in operation to a CA3080 can be constructed
with a matched pair of transistors and an op amp. Transistors @1,
2 form a differential transistor pair which is used to steer
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 e
times a constant. This difference is extracted by the differential
amplifier IC1. The current Ig¢ is controlled by Qe. As the control
voltage goes positive, Qe robs most of the current flowing down
the 39k resistor, and hence lggand the output of IC1 decrease.
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Two Channel Low Level Expander/Noise Gate

- R
NOTE THRESHOLD RA/RB
IC1 1S % NES70 36d8M(33mV )!" 30|
IC2 IS CA3140 N mVeD),

s
D1,02 ARE N4148 | ~46dBM(10mVpp) | 1oo—]

|-56 dBM(3-3mvpp) | 300 |

220n

S i

vl
“—(POWERED FROM OV &12V)

56
A2V e AN

EFFECT OF 111SLOPE
VARYING

RA/RB RATIO—____

(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 tha 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 1VO ptp-
Therefore for input signals of 10 mV pp to 10 V 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 cutput 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 gquieter 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
toroll off much more rapdily at low signal levels. Also, by varying
the resistor ratio of RZ/RB, the expansion threshold level can be
altered,
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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
lavel, the lamp will turn on, glow, its resistanca increases
dramatically and hence a bigger percentage of the power output
is dissipated in the lamp. A nice, simple solution, but | think it
would require some experimentation to find the right sort of car
‘headlamp bulh!
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FEATURE : Gain Control

Switched Frequency Low Pass Filter s P ‘T”

In this example the effective resistance is switched by using
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
allows the filter control to be physically remote or even to be
computer controlled. Mark Space modulation of A and B would
enable continuous control over the cut off frequency.

POWERED BY £6YV o
Four Quadrant Multiplication 150 '

RA
—
JSKJL | ©06 ®
] YN OFF OFF | ON
BALANCE 2ok & on JoFF |
(Vx REJECTION) AL 8 |OFF [OFF[ ON | ON |
K +12v aVavess] T —
",{?\/\ | Fe [s00Hz | 1kHz | 2k 2-5kHz|
) | 4 .
‘ 4 '\"s
) 5, €2 OUTPUT
KOR _,( l‘ S5 {
100R | b
-2V e
A 100K
e ot NOTE
YV - iC1is CA3080
100k IC2is 741
DC OFFSET
(Vy REJECTION)
39
= AR
VX

VT TG TTPTI LTI HAE
(o
\_/
OUTPUT

By =sing a few circuit tricks, the CA3080 can be made to
pmrform 4 quadrant multiplication. In fact the CA3080 performs
2emadrant multiplication and the trick is to move the axis on the
mmliiplying 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 l
gmmidie to cancel out the output, because the signal coming
#mm IC 1 is out of phase with that from the RA resistor chain. So
wask V_ setat O V there is no output for IC2. If V goes +ve, the
ammpet of IC1 will become greater than the current via the RA
«hmm and the output if 1IC2 will grow.

¥ V_ goes—ve the current through the RA chain will exceed
e from IC1 and the output of IC2 will grow, the phase being -
‘msoasite to that when \«"r was a sinewave from an oscillator, then " C 15¢or

% circuit could be used to generate ring modulation effects.
When V_ is set up OV there may be some V,_ hreakthrough and
#%5 c2 be minimised by adjusting the V, rejection preset.

"Forget about RAMS, ROMS AND PROMS, darling . . . we've
got to talk about PRAMS!""
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FEATURE : Gain Co__n_trol

Markspace Modulated Universal Filter

10k
10k
—AN— ICI
10k 10n
INPUT @ A i I m =
[Tad -+ KC5a /r— 1
—— b—— P
-» HP
470R |
s/
:{: NOTE
10K ALL OP AMPS ARE 741
1Bk A — o OR Y4 RC4136
L AAN ca IC5a,b ARE Y4 4016
~Y— »8r IC6 IS LM339
”)7 AL OF AMER FOMAX = 1+46kHz
7 POWERED FROM + 6V Q= % 220
OUTPUTS BP,LP, HP
D11S IN4148
MARK/SPACE o
MODULATION
MARK | SPACE &
RATIO
ol :, 2 :
l 0% 1-46KH; —r
RESONANT

FREQUENCY

_|___L_|_ 0'.’l4,—'—¢-

L
Ov + 3V
YV CONTROL

+Vec (+6V)

v

hrer |
owale 1
Ov

+3v
Vv CONTROL l
J

é2k7

2k7
820p

T AkE
; +Vece [EBY,
| %4#&7 _L

— 100n

l‘

: ‘ EZ

CA3140 & LM339
POWERED FROM +Vcc

+3V (Vref) —0

oV ——

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 simultaneously changed.

The circuit is 2 markspace modutated universal filter (1C-6)
and the markspace generator itself (1C-11).

IC7-10 forms a triangle square wave oscillator. IC7 is an
integrator whoseioutout ramps up and down between OV and a
+ 3 V reference. IC8-10 are all fast comparators. IC8 detects

=

VCONTRO Lo—i:/
0—++3V

when the integrator outputs of IC8 & 9 are uséd to flip over a
schmitt trigger 1C10, which then drives the integrator. Thus the
integrator output ramps up and down between OV and +3 Vata
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 circuit
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 Wat

The HY5 is a mono hybrid amplifier ideally suited for all applications All common nput functions
J(mag Cartridge, 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 nternal volume and tone circuits

merely tequire £onnecting'to external potentiometers (not included) The HYS is compatible with all

Pream liﬁer I.L P power amplifiers and power supplies To ease construction and mounting a P C connector is
p supplied with each pre-amplifier.

FEATURES: Complete pre-amptifier in single pack -- Multi-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 1kHz

QUTPUTS Tape 100mV; Main output 500mV R M S

ACTIVE TONE CONTROLS Treble + 12dB at 10kHz Sass = 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 capacilors,
fl mounting kit, together with easy to follow construction and operating instructions This amplifier is
] 5 watts "‘lto 8 Q ideally suited to the begnner 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 Buitd
APPLICATIONS: Updating audio equipment — Guitar practice amplifier -— Test amplifter -— Audio
oscillator
SPECIFICATIONS:
QUTPUT POWER 16W R M S into 8Q) DISTORTION 0 1% at 15W
INPUT SENSITIVITY 500mV FREQUENCY RESPONSE 10Hz-16kHz -~ 3dB
SUPPLY VOLTAGE =18Y
Price £6.27 + 78p VAT. P&P free.

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 the extent that it must be one of the most reliable and robust High

1 Fidelit dules in the World.
25 watts lmo 8 Q FIE;;'{J;EOS;JLSSV\:”DiSteonigr: — Integral Heatsink — Only five connections — 7 Amp output transistors

-- No external components 5
APPLICATIONS: Medrum Power Hi-Fi systems -— Low power disco -— Guitar amplifier
SPECIFICATIONS: INPUT SENSITIVITY 500mV

OUTPUT POWER 25W RMS in 8(Q) LOAD IMPEDANCE 4-161) DISTORTION 0 04% at 25W at
1kHz

SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz -- 3dB

SUPPIY VOLTAGE = 25V SIZE 105 50 25mm

Price £8.18 + £1.02 VAT. P&P free.

The HY120 is the baby of | LP 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

5 FEATURES: Very low distortion -- Integral Heatsink —— Load line protection — Thermal protection --
w watts "‘lto 8 Q Five connections -— No external components
APPLICATIONS: Hi-F -- High quality disco — Public address -—— Monitor amplifier -— Guitar and
organ
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
QUTPUT POWER 60W RMS into 81 LOAD IMPEDANCE 4-16¢) DISTORTION 0 04% at 60W at
1 kHz 5
SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE
=3BV,
Size 114 x 50 x 85mm
Price £19.01 + £1 52 VAT. P&P free.

H Y O The HY20D naw mproved to give an outpul of 120 Watts hag beed designed to siind ha Eiost
rugged canditions, such a3 disco or group while sull retaining Yrue Hi Fr performande )
FEATURES: Tharmal shyidown — Yery low distorbon — mﬂﬁu protection — litegial Haisink

H No - external components
]20 watts Inlo SQ APPLICATIONS: Hi-H — Uisco -— Monitor — Power Slave - !~dusisal — Public address
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
OUTPUT POWER 120W RMS into 80Q) LOAD IMPEDANCE £-16:3 D STORTION O 05% at 100W at t
1kHz
SIGNAL/NOISE RATIO 96dB FREQUENCY RESPONSE *OHz-45<mz -~ 3dB SUPPLY VOLTAGE
~45V

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 ranae proaucing 240W into 4Q)! It has been designed for
high power disco or public address applications It the amohtier s to be used at continuous figh power
levels a cooling fan is 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

F 1 FEATURES: Thermal shutdown — Very low distortion — Load line protection — No external

240 Watts into 4Q) Earvres

APPLICATIONS: Public address - Disca -— Power slave — Industrial

SPECIFICATIONS:

QUTPUT POWER 240W RMS into 41) LOAD (MPEDANCE 4-161) DISTORTION 0 1% at 240W at

1 kHz

SIGNAL/NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45krdz - 3dB SUWUPPLY VOLTAGE

+45V

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
PSU50 suitable for two HY50's £8.18 + £1 02 VAT

suPPLIEs PSU70 suitable for two HY120's £14.58 + €1 17 VAT
PSUQ0 suitabie for one HY200 £15.19 + £1 21 VAT

PSU 180 suitable for two HY2000's or one HY400 £25.42 + €2 03 VAT

TWO YEARS GUARANTEE ON ALL OF OUR PRODUCTS

I.L.P. Electronics Ltd. Please Supply_-_ = el
Crossiand House Total Purchase Price = -

- | Enclose Cheque [1 Postal Orders o Money Order (]
Nackmgton, canterbury Please debit my Access account [J Barclaycard account [

Kent €T4 7AD Account number____ = =
Tel. (0227) 64723 Name & Address

Signature
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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— f
to 1,000-chip complexity.
It's fast and easy project building, too. You simply push
comporents in and pull them gut. 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.

rom one-chip simplicity

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

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1978




PROJECT

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

L provide a performance of adequate

readlﬂg 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

A - . performance oscillator
Front view of the audio oscillator. Note that

this is an early prototype and the 3V range This OSCI_Hato_r started life as
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 s¢aling the
frequency dial. This is not just a
problem 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 OSC| LI. ATDR poterwtiomeye_r 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 developa
completely new design.

This uses what is literally an
analogue compuier to convert a
period measurement into frequency
with some digital electronics
controlling it and displaying the
results. We based this on the Intersil
iCL7106 {C which, due to its
liguid 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
OUTPUT ADJUSTMENT about 50 to 1999 counts and
therefore automatic range selection is
o used. As the oscillator itself has less
SINE range than this, this limitation is no

ON
' . problem
s To simplify wiring we initially used

SQUARE CMOS analogue switches to select

% the range changing capacitors in the
oscillator but this unfortunately
increased the second harmonic  p

WITH LCD DFM OPTlON

30mv  100my
10mV. 300 mVv
ImV 1v

1imv 3v

10~ 100
100-1k
1k=-10k
10k~ 100k
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PROJECT : OSCILLATOR.

cL

+12v

R9 ha BT

1k T‘Iuo

S ZD1 _Lcm'
7 m v 100
1
< RE s
13 1C5/7 > 10k oV :
4016 = 112
; i 100k
2 'C%’ L - 3 ¢ IC5/2 IC5/3
45 ,
[ 2 5 4016 4016 F::z
; 2 AN g
] D3 29
i
ca N
10q &l 37
1C5/4
R13*
36 a7
30 2 R14
| e anmz
Ic7 20
32 ¢! 7106 zlz DISPLAY
29 25

: o o NOTES:

-r— 27 R11 POWER SUPPLIES AND PINS CONNECTED
12 100k TO THE POWER RAILS ARE NOT SHOWN.

( o 34 -se IC12 PIN161S +12V

2y I IC12 PINS 7, 8,9, 15 ARE OV
g~ £ CB = IC3 PIN 161§ +12v
100n IC3  PINS 6, 7, 8 ARE OV
‘ E—-‘ s s}

1C4,5 PIN 14'1S +12¥
2

R16 R17
100k« 100k

1C45 PIN 7 IS 0V

20 THE INPUT SHOULD BE A DIGITAL
SIGNAL OF 12V AMPLITUDE.
W ' THE CONTROL INPUTS ARE NOT
o . 0 TERMINATED ON THE PC BOARD
INPUT.O 2] ican 8 2 ez AND SHOULD BE CONNECTED TO
4518 4518 1 4518 EITHER +12V OR 0V DEPENDING
ON RANGE REOUIRED,

Fig. 1. The circuit diagram of the frequency meter section.

————— HOW IT WORKS =

This section works by generating a voltage and IC5/2 will turn on. This discharges C3 to
proportional to the period of one cycle and zero volts. After a short delay to allow C3 to
using this as the reference voltage for the discharge 1C5/4 is turned on transferring
Intersil voltmeter IC with a fixed voltage on that voltage level onto C5. After a total of
the normai input. This gives the inverse two cycles the process recommences. The
function of normal operation and the display voltage difference between the two capacl
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1CD Operation s as follows, tmtially €3 is
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

1C5 are derived from (C1/1 and IC4

Areference 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 YaW 5% C4, 5,10, 12 10n polyester
R1, 6 10k C6 470n polyester
R2, 3,15 1TMO &7 220n polyester
R4,5,7, 9 L c9 1u0 35 V tantalum
R8 47k Cc11 100p ceramic
R10, 13, 14 AM7
R11,12, 16,17 100k SEMICONDUCTORS

€13 2 14518

IC3 4052
POTENTIOMETER 1C4 4001
RV1 1k ten turn trim ICH 1016

IC6 CA3130
CAPACITORS IC7 1ICL7106
c1 330p ceramic Qi BC549
Cc2 56p ceramic D1-D5 1N914
C3. 8 100n polyester D1 10 V 300mW Zener

. DR ©

—_ PARTS LIST-——

(u{uu

Shown on this page
are the foil pattern,
overlay and photo-
graph of the
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PROJECT : OSCILLATOR

~l
S Cc1
SW1a 22""“ 12V
c2 RE Y
22n 830R §m-7
3 100R
°—“_" 03
ca i h i
: <n3
2n2 §d7k‘ o6
o~ " Lk
az : I
c4 10k i
Z20p ; —\}_EPc
ov
% Il
A1 RV1a o=l
k7 100k i
b Q1 Qz
’ I % o TH1 @)l
Tt c { ANAA 4 ,—'; "
i A8 -\bc
RVIib 1 [ 220K
100k i
R2 1
447 +_=-C;& I &;1 2
cs L P
220
i y T T Y%
} 5
swib oo [
220 M oco Zra CRS
— T 10, <A a7
Cc7
2n2
Cc8
220p
L

Fig. 2. The circuit diagram of the oscillator section.

— — PARTS LIST ———————HOW IT WORKS
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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 V2W 5% C1,5 220n polyester bridge type with a differential amplifier made  with low distortion. |
R1,2,5 47 €2, 6 22n polyester up by Q1-QS. Gain stabilization is provided For frequency variation a two gang poten- ‘J
R3,4,15,16 47k €3, 7 2n 2 polyester by the thermistor THI. This type of circuii  tiometer is used to give a 20/ continuous
R6 680R c4.8 220p ceramic : oscillates al the frequency where the imped-  variation with switched capacitors giving |
R7.12. 14 10k €9.12,13,14 1510u 25V e"smro'yt'c, ance of the capacitors equals the resistors in four ranges each a decade apart. l
R8 220R €10 470u 25 V electrolytic the Wein bridge arms. With this feedback The sine wave output is converted to
R9, 10 68R cn 10p ceramic y network the attenuation does not vary square wave by IC1 with the amplitude /|
R11 1k €15 1000u 16 V electrolytic greatly like that of a twin tee but the phase stabilized by D3-D.
R13 100k Cc17 100u 25 V electrolytic
I/ 1OOR
11t 1O SEMICONDUCTQRS ———— -— 4

1k te | N
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THERMISTOR BWITCHE S
(XN typa 63 SWI [hree pole four way rotary
SW2 DT
POTENTIOMETERS 2
'‘RV1 100k dual rotary MISCELLANEQUS
RV2 10k lin rotary PCB

"RV1 — the preferred curve giving best resolu-
tion is antilog |f reverse rotation is acceptable
log is as good. Otherwise use a linear curve

stock items

~ BUYLINES —

this project should
be readily available
| from most suppliers
— the LCD display
| and DVM chip being

‘ The components for

with

many firms by now.
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Oscillator Section
Ranges

Outputs available
Output level

I Output impedance

Sine wave distortion
Square wave risetime
Frequency Meter Section

———SPECIFICATION —

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

Number of digits
Display

| Reading rate
Resolution
Mode

General
Power consumption

:\w—o

©

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

8.61 HIGWIAON — TYNOILVNHILNI AVAOL SJ3INOYL1D313

32

LCD

5 per second

0.1 Hz on lowest range
Period measurement
computed to read frequency

26 mA @ 12V DC

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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resistance measurements
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Fully guaranteed
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FEATURE

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 diagrostic methods
es in the fundamental ditferences between them and
other techniques such as radiology and radioisotope
scanning. The symptoms of some diseases, and ot
aatural conditions such as pregnancy, are best inves-
bgated by ultrasound. It maps out anatomical cross-
sections, measures the performance of the heart and the
flow of blood, and identifies many kinds of abnormality.

ncluding  several types of cancer, all without en

oaching into the body in any way.

Twenty-five years ago, doctors seeking to investigate
ne structures of the body had no alternative to X-rays
2nd this often involved injections of substances to give
Seiter contrast to obtain information about soft tissues.
Nowadays, ultrasonic methods have replaced radiology

helping to solve a number of clinical problems
2ociors depend on ultrasonic diagnosis, and patients
semand this kind of investigation. The procedures are
7@pid and painless and nothing enters the body other
‘han ultrasound waves. Unlike lonizing radiations,
- trasound at diagnostic exposure levels seems to be
aarmless,

Basic Principles

Wost diagnostic applications of ultrasound depend on
== reflection of ultrasonic waves at surfaces between
=ssJe struciures which diffef in their so-calied charac-
727stic impedance. The characteristic impedance of a
—aterial is equal to the product of its density and the
w=ocity of ultrasound within it. The densities of soft
ues, about 10% kg m—3 (kilograms per cubic metre)
d the velocities of ultrasound within them about
1500 m s—' (metres per second), are similar to those for
water. When an uitrasonic wave strikes the boundary
Ssnween ussues that differ in characteristic impedance, a
“raoortion of the energy in the wave is refiected in much
= same way that light is reflected when it meets a
“ange In reflectivity at a surface.
The characteristic impedances of soft tissues are
semlar. so the echoes from their boundaries are very
szl For example, only about 0.5 per cent of thep

==CTRONICS TODAY INTERNATIONAL — NOVEMBER 1978

/—_
| Ciock
Far-side Mid-line —
structures structures
—
e Near-side = i
AT =N stiliciures _—
F % { F .l : Transrmitter
T —
5\g K S
" * = »
'I a PRSI )
/g v 3
e LY Uf Ulrrasonic &= I
Wi s=7 Ay Swept-gam [
Ytasonm aeneraiar -~
S— beam | - 2
| .~
———
gL
Near-side Mid-line Vertical Time-base
signals echo deflection generator
i plate
'--.‘,_H
~=L
__.._—ﬁg

I
Cathode-ray

Disolay Far-side Horizontal Electron gun
screen echoes tube deflection
plate

Fig. 1. Basfc 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 symmaetry 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 sweaep 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
7% 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.

Pulse-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.
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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 ol
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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
sltrasonic 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

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 built up
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 g

£~

2-auonary reflector Wave from
_transmitter ——
el v 8 ~~
Reflected wave, N Transmiiter | Receiver »
2 Ut kfequal in frequency S (| /
to transmitted wave / 1 N
==flector moving 5 /
-2..ards source Wave from iebe -
o PC transmitter 3 )
Transmithing . BERIVIN) Rate meter
Reflected wave, e —lax "/transducer ete

higher in frequency transducer

Fthan transmitted
wave —

S =zflector moving
= Wave from

w3y from source

=1 pef>= transmitter
.HP':" /L é Record of
foo
Reflected wave, L\ foetal heart
\ lower 1n frequency Ultrasanic ﬂ_’/ Foetal heart rate
£ than transmitted beams 11

wave

Fa 5. The Doppler effect occurs when a wave is reflected from
a moving surface, giving an upward or downward ‘shift’ in

Sraquency as in (b) and (c).
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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 phenomenon,
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 possibie to detect the movement
of the foetal heart. Simliar 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 abour
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
servige 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.

FEATURE : Ultrasonics |

SINCLAIR PRODUCTS"

Microwision TV £200. POM3E £27.25, mans
adapior £3,2&, case €£3.25. 30ky piobe £18,95.
DM235 £47.50, Rechargeabie battaty unis £7.85.
Adapte: /charger £3.70. Casn £8.50. I0kv probe
£18.93. Cambirdpe prag celcutator £13.18, prog
brary €£2.95, mewy sdapior £3.20. Enerprisa
programmabis calculate £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.
EXP50 £3.89. EXP4B £2.48. PB6 £9.94. PB100
£12.74.LM1 £30.99. LP1 £33.48. LP2 £19.44.

TV GAMES

Send wae far free data. New rating car tv games
chip AY.3-8603 plus econamy kit £20.60, Tank
battle ghip AY-3-B210 plys ecanomy kit £13.95,
slunt mofor cycte ehip AY-3-8760-1 plus economy
kit £12.50, 10 game pagdie 2 hip AY-3-8600 pius
economy kdt £12.50, AY-3-8500 chip plus economy
kit £8.85, modifind shoor ki £4.98, ritie kit £4.85,
colour generator kit £7.80, Attraciivoly caswd
assembled tv games Stni tycle €25.85, tank war
game £39.95, 4 ganig modely {rennls, football,

squash and pelota) black and whrie £11,96. Colour
£14.50. i

MAINS TRANSFORMERS

G405V 100ms 79p. Tvra £2.35, 6 3V 1%a £1.89,
9-0.9V 75ma 70p, Ta £1.99, 2 £2.80, 12-0-12V
50ma 78p, 100ma 50p, t8. £2.48, 13V a2 95p,
P5-018Y 15 £2.79, 30 0-30V (a €3.59.

JC12, JC20 AND Jcao
AMPLIFIERS
Arange ol i d cirguit sudia.

g p
with fres data anet printed circurs. JC12 6 watts
£1.60. JC20 10 waus £2,95. JC40 20 watts
£3.95. Sand 32 » for frer dsta on our range of
maiching pownr and presmp khs

FERRANTI ZN414
IC radio chip £1.05, Entra parts and pcb tor radio
£3.85, case £1. Send s a.e. for Iree data

PRINTED CIRCUIT

MATERIALS

PL etching kity ecenomy £1.70, standard £3.82,
S0 8qns pct 40p, 116 KeC1 €1.05, etch resist pens
sconomy 45p, dale 73p, wnall dnil bits 1/32 ins or
1mm 20p nach 2wping dish 88p, laminate cutter
5p.

BATTERY ELIMINATORS

I-way modeis wilh swilched Sutput and 4 way
muli-jack 3/8%/6V 100ma £2.81, 67 7% 9V
300ma £2.78, 10Gmes ragko modsis sama Hzces A
PP9 bartery with oress stud canneciors. 8y £2.85%,
6V £2.85. 1V £2.48, 9V +9V 0, 6V+6V
£4.50. 1V+ 4%V £4.50, canaatta rucordar
maine unit 7%V 100ma with & pen din plug £2,85.
<ar convarrars 12V de inpul output QV‘;f.OOma
£1.80. output 7%V, 300mn £1.50. Dutput A74%
€/7v79/12V 80Dma £2.80.

BATTERY ELIMINATOR KITS

Send aac for tree laafiet on range. 100ms radic
Tvpas with piress siud connectors 4%V C1.00, GV
€1.80,. 6V £1.80, 44+ 2%V €250, 6 +6V £€2.50,
9+ 9V £2.50. cassarre typs THY 100ma with din
nlug €1.80, heawy-duty 13 Yoy tsp- AY.16472
BA/E1V3, 14717421 /36,28, 38, 42y 1 Amp
14.85. 2 Amp £7.25, transistor stabilized 8-way
Typee lor low hum 374546/ 7% +9/13/ 16718V
100ms £3.20, t Amp £9.40. Vanabl
stebilizad modals. 2-18V 100ma & 2-30v 14

‘£6.95. 2-30V 2A £10.98, Car conveners 12V de

npuL output-97 7% /6¥ 1A siabllired €1.86,

8I-PAK AUDIO MODULES

Send s.a.e lor dain S350 wner £23.51. ALGQ

£4.86. PA1OD £16.71. SPMB0 £4.47, BMTG0-
-E€5.95 MKE0) £30.74. Sieion 30 £20.12.

BULK BUY OFFERS

Minimum purchase €3 any mik from this saclion

IN414B 1.3p. 1NGOO2 3.6p. BC212 Bp. 741 il

18p. NESSS5 Bail 28p. 723 14di 43p. AC78023N
exact cquiv of SN7602IN with improved hast gink
T9p. Plastic equivs of papulmr tansistors BCT09
d.4p, BLYTT 4.7g, BCYI2 4.4p. Fumes 20mm
Smm cenrdye 25. 65 f 2. 3 GAmp quichblow
type 0.7p. sntisurge type 3.4p, Resistors 5% E12
Qohm i 1OM WW 0.8p, IW 1.9p. Polyestar
capacitors 750V .03 022 033 047ml 2.7,
015m1 1.1p, DEBmf 1.8p, O Imi 1.5p, 0.22mt
3p. 0 33mi 2.6p, 0 47mi 4.8p. Polyatyrana
capacitors £12 63V 15 10 8200p! Z‘Ar. Carsmic
eapeciters 50V E17 22pt 10 1000p! 1.7p. EB
1500p! 10 33000pt 1,7p, 47000p! 2p. Elac
Trolytics BOV, 47 1 JImi Bp. 25V Smi Sp, 10mt
4p. 18V 22imt 5p, 27, 47 H0m! 8p. 220 330mf
Sp. 470m! $1p. 1000m! 12p. Zenara 400mW E 24
2V7 10 JIV 8, 1p. Presai pata substuniature O 1W
horiz or wort 100 10 M7 8.8p. Patuntiometars Ya\W
4K 7 ta 2M2(og orfin single 28p, dual 70m.

SWANLEY ELECTRONICS

PT. ETI, 32 Gokdsel Road, Swaniey, Kent BR8 8EZ
Mail ocder only Plesse ady 30g 10 the 1o1@ coat al arder for postage. Prices include VAT Overseas customers
dedutt 7% on ltems markod® and 11% on others. Official credit orders weicome.

THE WORLD'S MOST ADVANCED
MICROPROCESSOR VIDEO GAME
DIRECT FROM THE USA

THE ‘ATARI’ VIDEO
COMPUTER SYSTEM

— READY BUILT CARTRIDGE SYSTEM
X-STOCK

Just fook at a few of the numerous games
available to you in multi-colour {on colour

TV's) with realistic sound effects.

avaitable complete with the 27 game Combat Cartridge,
multi-function joysticks, maing adaptor and aerial switching

unit, Fully guaranteed for £169:95 £149.00
12 months. (inc. VAT)

At present there are 9 cartridges available — a total of 192

games — plus many more on the way,
Price per cartridge) £14.95% £1 3.95
(inc. VAT)

* This Video Computer System (based on Signetics 2550) is

Full colour brochure available on reques!

Securicor delivery available

| Please make cheques and postal orders payable to
— Add £4.00.

DISCOUNT COMPUTING, or phone your order
quoting BARCLAYCARD or ACCESS number.

:

14 STATIGN ROAD - NEW BARNET - HERTS. TEL: 01-441 2922/01-449 6596
CLOSE TO NEW BARNET BR STATION — MOORGATE LINE

OPEN — 10a.m.t0 7 p.m. — Manday to Saturday

COMPUTING
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EASY BUILD SPEAKER DIY KITS
Specially designed by RT-VC for cost-
conscious hi-1i enthusiasts, these kits
incorporate two teak-simulate enclosures
two EMI 137 x 8” {approx ) woofers, two
tweeters and a pairof matching crossovers
Supplied complete with an easy to-follow
EO090 circuit diagram. and crossover components
STEREQ PAIR 'mput 15 watts rms, 30 watts peak, each umit
+ p & p {550 Cabinetsize20” x 117 x 93" (approx.)
SPEAKERS AVAILABLE WITHOUT CABINETS
W's the units which we supply with the enclosures ilustrated
Size 13" x 8" (approg ) wooler (EMIL 23" app £1 700 per
tweeter, and matching crossover components  srereo pair
Power handhing 15 watts rms, 30 watts peak. + p & p £3 40

[Mulla

AUDIOMODULESIN

BARGAIN PAGKS
CURRENT CATALOGUE

e i —

BUILTAND READY TO PLAY

SPEAKERS Two models - Duo [Ib, teak veneer, 12 watts
rms, 24 watts peak. 184" x 134" x 74" (approa }

PRICE £
ATOVER

PER PACK

Duo HI, 20 wnll’;’ér"p:;’.:&wum peak, 277 x ”"P’E‘R‘P‘X.R'w
|
Oullb £97 apeso Duol €62 [ 7 * SEE 0““ PRIGES
1 PACK 1 2xLP1173 10w RMS output power audio
amp modules, + 1 LP1182/2 Stereo pre amp for
EASY 70 BUILD WITH SPEANERS ceramic and auxiliary input.
NOT 10, SCALE QUR PRICE f 4 95
us. werio .

PACK 2 2xLP1173 10w RAMS oulput power audio
amp modules + 1 LP1184/2 Stereo pre amp for
magnetic, ceramic and auxiliary inpuls

2

——

I

L

Recommended set of
fotary sterea controls
comprising BASS, TREBLE,
VOLUME and BALANCE

- - — d output it

RECORD tor1he 0-1-Y man who raquices a s1eren unn at e budget pfick, OER [P?I([]J(E] £7 45 dncientel ';:31958 ;1; £1 .95 24p 50p 95p
PLAYER tomprsing mady avsambied 31 amp module Gaiterd [P L [ ]

KIT auto/menual dech with tusng device. ptu<ut #nd tinshed -

ACCESSORIES

Suitable power supply partsincluding
mains transformer, rectifier, smoothing

cabinet work Output 4 watts o channal,
ghones socket and recond/ #piay sockal
ncheding 2 SPHERIEAL MIFE spe 20 ey

£19.95

plo [4.08

PACK3 1xLP1179/2FMTuningheadwith AMgang, 1xLP1165/1
AM/FM IF module, 2 x LP1173/10w RMS output power audio |
amp modules + 1 LP1182/2 Stereo pre amp for ceramic

v

AM/FM STEREO TUNER AMPLIFIER CHASSIS COMPLETE
Ready built Designedinasiimlarm lor compact modern nstallation
Rotary Conirols Vol On/01f Bass Treble Balance
Push Buttons for Gram, Tape VHF. MW LW and 5 bution rolary
selection switch
Power Supply Selenium Bridge—235Y OC from 210 250V AC 50Hz
npul
Anriol Fermie 8" = %" built into chassis for LW and MW plus flying
lead lor FM aenat
Power Quiput 5 walls per channel Sine at 2% THD into 15 Ohm
7 watts speech and music
Tape Sensitivity Playback 400mV/30K OHM far maz output Record
200mV. 50K outpul available from 25KHz {150mV/100K) deviation
FM signal Freguency Range (Audio) 50Hz 10 1 7 KHzwithin + 1dB
Redio  FM sensjivity lor 3dB below imiting better than 10 uV
AM sensitivity for 20 dB S/N MW 350 uv/Metre LW 1mV/Meire
Swze approx length 16 x height 2%" x depth 4%

P &P £250 f‘ 9.95

4 OUR PRICE
p+p £1.00

and auxiliary input £9 . 9 5

Iy oo e

20 x 20 WATT STEREO AMPLIFIER

Viscount IV unit in teak-finished cabinet Silver fascia
with aluminium rotary contrals and pushbuttons, red
mains indicator and stereo jack socket Function
switch for mic_ magnetic and crystal pick-ups, (ape, tuner, and auxiliary

£29.90

péip £250

160 16 VOLT MAINS TRANSFORMER, 2'2 amp

£250
£11.95
£5.95
£1.95

BSR Record auto deck on plinth with
streo cartridge ready wired.

LED 5 tunction men'’s digilal watch
samiess sleel linish

LD 5 tunclion men's digital walch
stanless sleel finish

1C0 8 Function CHRONOGRAPH men's digital

wich, stainless steel finish £1 395
225 Watt Pawer Amp Module £13.95
Mams power supply for above unit £3.50
LENTEK Monitor loudspeaker cabinet

2 approx. 43%” x 154" x 15%" £24.95

30K Multiturn Varicap tuning pats, 6 for
BWSIC CENTRE CABINET with hinged smoke
acrbe tap, Imished 1n nalural leak veneers,
sze 30%” x 142" x 7" approx

EReLLARD Built power supply

@ECCA OC 1000 Stereo Cassetie PC B
=mmpieie with swilch oscilletor coils and
- 25

WECCA 20w Stereo speaker kol comprising
2 & apprax bass units + 2 3% approx
W C CTOSSOVrS

“WOEOMASTER' Super Score TV Geme
el p3tol mains operalion

WCEG MASTER Door Tunes

K @ffwrent tiles)

Wb sx33et1e (aps racorder

= 78PE TRANSPORT Mechanism— i 4
2 2Pt el echanism—a selection £8-95
WEITAL CLOCK RADIO Mains operated £10.95

STEREQ RADIO/CASSETTE RECOROER MW, LW, SW and
Imwea YHF 6 watts output Battery mains operation £75-00

PUNTABLE RADIO/CASSETTE RECOROER, AM/FM with clock,
i WW. SW, VHF mains/battery operation £41 95

£1.00
£5.95

£1.50
£2.95

£20.00
£14.95
£12.95
£13.95

VALUE FOR PERSONAL SHOPPERS—‘

Rear panel lealures two mains oullets DIN speaker and input sockets,
plus fuse 20 + 20 watts rms. 40 + 40 watts peak
30 x 30 WATT AMPLIFIER KIT
For the experienced constructor complete in every detail
Similar (acilities as Viscount {V amplfier 60+60 peak
* SPECIAL OFFER: PACKAGE PRICE WITH 30x30 KIT
Mk Il version operates into 4 to 15 chms speakers Specially designed by
RT VC for the experienced constructor, complete in every detail Same
facilities as Viscount IV amplifier. 60+60 peak. supplied with 2 G00O-
MANS COMPACT 12" Bass woofers with cropped sides 14,000 Gauss
magnet. 30 watts rms handling + 3% approx

pap £400 £49.00

tweeters and crossovers.
NOW AVAILABLE fully built and tested Qutput
30+30 watts rms, 60+60 peak. P e £250£39.00
*AOO-ON STERED CASSETTE TAPE DECK KIT
Designed for the experienced 0.1 Y. man. This 2
kit comprises of a lape transport mechanism,
ready built and tested record/replay
electronics with twin V U meters and
level control for mating With mechanism
Specifications: Sensitivity - Mic
085mV « 20K DHMS; Din. 40mV
« 400K DHMS - Qutput - 300mV RMS per channel « 1KHz
from 2K OHMS source . Cross Talk - -30db: Tape Counter -
3 Digit- Resettable: Frequency Response - 40Hz -BKHz = 6db
Deck Mator - 9 Volt DC with electronic speed regulations
Key Functions - Record, Rewind, £1995

Fast Forward. Play, Stop & Eject. p&pf250
Opt. extras: Mains transformer 1o suite £2.50 + £1 p & p.

£29.00

pap 250

Order by gving
credil card
number DNLY

323 EDGWARE ROAD. LONDON W2
21E HIGH STREET, ACTON W3 6NG
ALL PRICES INCLUDE VAT AT 12%:% °
Al items subject fo availability. Price correct
at 1.10.78 and subiecl 1o change without notice.

TRADE ENQUIRIES INVITED

50 WATT MONO
0ISCO AMP
£29.95
P&P £2 50

Size approx

13%” x &% x 6% -

60 watts rms. 100 watts peak output Big features include two disc

inputs, both for ceramic cartridges, tape inpul and microphone input

Level mixing controls fitted with integral push-pull switches Independent

bass and treble controls and master volume

SPECIAL DFFER The above 50 watt amp plus 4 Goodmans Type 8P. 8"

speakers Package price £45 00 + £4 00 P&P

70 8 Y00 WATT
MOND DISCO AM
Size appio:z

147 5 47 % 02
Biushed atumumum W og
lascia and rotaryconteols:
Frve vertcalshide coatimls master volume, "
1ape fevel miclevel deck levet PLUS INTER DECK FADE
for perlect gradualed change trom record deck No 1to
No 2.orvice versa Pre fade level control 70 wall Ch
(PFL) lets YQU hear next disc before tading 140 wat peak
111n. VU metes monitors output level, p&pr4.00
Output 100 watts RMS 200 watts peak. 100 watt 565

BOS 95 TYPE Belt drive chassis turntable

less cartridge  £255p & p f24.95

BSR MP60 TYPE Single play
record player less cartridge. f' 595
£255p & p

i JTARTRIDGES: to suit above 5
« Tanorel maglml't ‘slerea, £4.95

BSR automatic record player deck. cueing device

and stereo ceramic head. £255p &p £995

GARRARD DECK CC10A. Record changer with cue and stereo

ceramsc cartidge. Size 12" x B2 approx. £200p & p £7.95
PERSONAL SHOPPERS

—,

E-]

cannarD 5658 Deck £28.99 GaRRARD $P25 MKWV Deck
PORTABLE DISCO CONSOLE
Here's the big-value poriable disco cansole
with suries rocord decks Fluz wli 1he contiois and teatures
buili-in you need 1o give 1etuiouy ti3co perio/mancas

cArmARD35S8 Deck £24.95 wih Se  £26,95
from RT-VC! kt features a pair.ol BSR MP 60
Simple connscty in1o your sosuny siave of fs 4 00

) m
E typa auto-return, single play professonal
Pro-2MP yxrarnal amsyiifems pdp 850

Pummmai 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

S ZZTRONICS TODAY INTERNATIONAL — NOVEMBER 1978

83



ALL BELOW — ADD 8% VAT

1C TEST CLIPS. clip aver IE. while still soldered lo pcb
orih sochet Gold plated gins. ideal for experimenters or
Servica enginenrs 28 pin DIL £1.75, 40 pin DIL £2 00
O save by buying ane ol sach tor €3,50

MAINS TRANSFORMERY, TYPE 15,500 740V
wout 15V at 300mA outpun £8 50 each

MAINS TAANSEORMENS. TvPE 45/700, 240,
2_2?‘ 110.-20..0V iqput. 45V a1 100mA output €3 50
§:14

SLOW-MOTION MOTORS, 120V 50Hz 1RPM Size
approx 2 dia. 1% deep, with % spindie, 60p each,
or 2for £1 00

1%V DC MOTORS (Ideal for model makers qune
50p each ]

URE ROTARY SWITCHES, 4 & 5-way
make contasis. Sze epprox % dra. 1 deep 3/16
spindle’ 50n cach

30pf BEEMIVE TRIMMERS. Brand new, 4 for 50p
Min. 5pf A{R SPACE TRIMMERS, approx %
square, 3 far 50p

Min. S5pf COMPRESSION TRIMMERS, % x
5/16  4for 50p

LARGE ELECTROLYTIC PACKS. Contain range of
large electralytic cepacitors, law and high voltage types.
over 40 piaces. £3,00 per pack (+ 12%% VAT)

FULL RANGE DF BERNARDS BAB!WNI ELECTRDNICS
1BO0K IN STOCK S A € FOALIST

e ——
A NEW RANGE OF QUALITY BOXES

5 INSTHUMENT CASES
Aluminium Bozss with Lids
ABID G sdats 75p
AB13 Bxlx2 £1.00
Agrs Fabxd! £125
Ag1g Bxérd E1 50
ABTE 102723 £31.75
ABT7 104 €1 50
AB2S Budad £1.25
_ Vinyl Costed instrument Cases
Biua Tops whth
Veary smart
WB1 5x2V2x2% 75p
WB2 Bx4V2x1% £1.35
we3 8x5x2 £1.80
WB4 9x5Wa2ts £2.00
WBS 11x5%x3 £2 25
WB6 T1x?%xity £2 50
we7 12x6X6% 52505
WBB53 Bx5%a3ls €2 25

B.BAMBER ELECTRONICS

DEPT. ETI, 5 STATION ROAD, LITTLEPORT, CAMBS..CB6'1QE
Tel. ELY (0353) 860185 [Tues. fo Sat,)

ALL BELOW — ADD 8% VAT

MIXED COMPONENT FACKS, Contaslnig rasrtors,
capacliors swiiches, pois. gic Al pew, and hundreds
_oifems £2.00 pes phtk while stocks tast

1C_AUDIO AMP PCH. Ouipst 2 walls inlo 3 ghm
spesker. 12VDC suppty size appeon S35 X 14" x
“tgh bk intagrat hemtunk eofmplote with
crzus £2 00 each
NICAD CHARGER CONVERTER PCB. (Low powwir
mverier) Swe epprox 47 % 1%”™ x 1" high 12y DC.
supply 80V OC Zwput hrough pot on peb, far
chseging Nucads et fideat for charging portable
Eattgties fram mobile supply) Gniy needs onn
BEYS0+51 B or wmdar vansiiter which can be
rounied ditect on the prb pns o hoard. Tined with a
$tar type heatsink (not suppied) £2 00 each

THE NEW EAGLE INTERNATIONAL CATALOGUE
IS AVAHABLE ON REQUEST commmingAute,
In-cat and rest eRuimant eic

DECIMAL KEYRNARDS, pressure sensilive type
when pressedt omiacts go fram O/€ m approx 25
ebme Swiches only no encoders, Size approx. 3 x
3 wilh lasge $quaia touch plates 0. Clear, A B,
Dua Waen. ana spare. Few only, £2 00 while stacksi
last.

TRANSISTORS ’.

BEYS) Transmiors 4 bor 60p
BLY 72 Transistora. 4 for 50p
BSX20 VHF osc/mult |, 3 for. 500
BC107 {me1al can) 4 tor 500
BC1OB (metai can) 4 for 50p

PEC 108 {plastic AC108) 5 fot 30p
BF 152 (UHF #mp rmined), 3 o1 0p
2NJBIOFam 1 tor 60p

BCYAS NPN SILICON, & tor 50p,
BC:68 PNP SILICOMN, 4 for 50
BAYJ1 Signal Diodes 10 for 35p.
7T41CG HCA OF Amps 4 %ar £ OO,

ALL BELOW — ADD 8% VAT

RED LEDs (Min (ype) 5 lor 70p
VIDICGN SCAN COILS (Transisior_type, bui no data)

CASH WITH DRDER. (MINIMUM ORDER £2.00)
PLEASE ADD VAT AS SHOWN

POST PAID {UK ONLY), SAE WITH ENQUIRIES
CALLERS WELCOME BY APPOINTMENT ONLY

complare with videcor hase €650 cach Brand new

AEl CS10B/R MICHOWAVE DIODES up to -Band

mMax noise figure 8:5¢8 a1 9 3 756H:
DIE-CAST BOXES

80p each

SIXE appron,
43 x23 x12 11 2 60 n 30mn =1.25
48 223 x16 (121 u 60 x 3Bmem) £1.75
48 x38 x1 (121 x 85.5 25mm) £2.10
48 x3B x2 (121 x/95.2 S1mm} £2.45
68 x48 x2 (171 %921 2 5Vmm) £3.10
48 x38 x3 (121 x 95 x 76mm) £3.50
6.8 x48 x4 (171 %121 x 101mm) £4.47
B6 x58 x2 (222 x 146 x 51mm) £4.25
06 x68 x2 (273 x 171 x 51mm) £5.30

SPIRALUX Teuis for Electramecs enthuwast  SAE tor

ALL BELOW — ADD 8%

OUAL TO18 HEATSINKS 1
Ser(vdn ci#mgs. 3 for 83p
GLASS BEAD FEEDTHROUGH INSULATORS, soidar.in

type nverall dia Smm. pack of opprox 50 for SﬂgJ

LARGE G1ASS BEAD FEEQTRROUGH INSULATORS
@5 abave but Bmm i pack of approa 50 for Top

20V RELAYS, PCB mounling type. singis pole chongi:
cwnr, 350 each,

10 7MHz SSB XTAL FILTERS {2 4kHy Bandwidth) Low
Imp type, Ceetmr and unwarnted sudebisnd rejeclion
min —40d8 |need 1 0. 69835 & 10 70155 xtals for
USB/L58 NOT SUSPLIED) Sieappron. 2- X 1 X
T £10 00 sach .

LOW PASS BILTERS (low imp. typet 2-9MHz, smali
metal encapsuiangn. size approx 1W X % X % |
15p anch

VAT

X Y2 X Y with

"ALL BELOW — ADD 12V %

SPARE 11P5 {for WPEOD) Twg

WELLER TCP2

4MHz XTAL PACKS (0 asscited slals batween A Mg

and 5MHz), Qur solecton bnly £1 00 pac

SOLDER SUCKEAS (Plumger Type)

Standard Model, £5 50
Skirted Modei £6 00
Spare Nozzles, 85¢ coch

WELLER WPGOD Mams operatad temperature control
00

soldering von €15

lypes avarlable TYPE
€C? MWBOD) Standard TYPE AA7 AWE0D) Finer up
£3 60 each

"on,
andt PU2D powar unit jreplazes Weller TCP1) Irgn 4
PSU €30 00 Spare tips CC7 Istandard), or K7 {tiner
uph E1 50 coct

Shider Swaches. 2 pole make and brask {ar can by used

o2 | pole changs -aver by inking 1he Iwe contra prag)
& iot 50p e

SCASA00V a1 34, stud type 2 for £1.00

TiP2955 Silean PNP powar frarshior, 5OV at 54, §0 PLASTIC PROJECT BOKES. wih sorows on ugs (1n

Watls. Flat pack typs 2 for ©F 38
GEAMANIUM DIGOES appror 30 for $0p
NS48 (INI 14} diodes 10,001 255

VALVES

QQV03/ 204 (ex equipment). £3 00

QQV03/10 (ex equipment) 75p or 2 for £1 20

BBH6 (ex. equipment), 2 for 50p

All the above valves are untested, except for heaters
and no guaranlee of percentage of emission is given
Sorry, no returns

MULLARD 85A2 B85V STABILISER VALVES (brand
new) 70p each or 2 for £1 20.

Typo NB1approx 3 x 2% X 1% 45y
Type NBZ approx 3% % 2U X (35 86,
Type 983 upprox 4% x 3%
Type N&4 apprgs 8% X 5% X 3% B1.50 sach

Slider Switthes # pole make and braak. (or can be used

HF CHOKE
50,

hilack ABS) with biags sngerty

aarh
P

X 1% B5p each

as ] pelechange-over by inking thys lwo centre pins),

4 far 50p
OSMEIR 10V REED RELAY COILS (1k o coll) to fil

Y% reed s sunplied). 2 for 50p

wotipd on Y4 x 1 long ferrites, 4 for

VHF CHOKES wound on 6-hole tubular ferrites 5 for
40p

y direct rom t
jand get more scope for your mon
KRAMER & GO

e importers

As featured on Horizdn, Nation

WORLD OF PLANTS

VAT
CELESTION 8 x 5 ELIPTICAL SPEAKERS 20 ohm
3 watts raled £1 50 each + 12%% VAT.
VARICAP TUNERS Mullard lype, ELC1043/05.
€5.00

BSRAUTOCHANGE RECORD P} AYER DECKS with cus
device 3BHGYE romfoi-? 10 , 17 retords
Fittod with SC12M Storaa Ceraric carinidge and styf],
Brand new, £14 00 3 176 VAT

GARRAHD AUTOCHANGE RECGAD PLAYER DECKS,
Model & 300 wnh cue dawice, 33-85-78 rpm for
7 10 12 records Fiied with KS418 Stereo
Corsmic coruidge and siyh 8rand new. £16 00 +
12% ™% VAT

TV UINE LINEARITY COILS Spovial otter 10 for £1.00

TV SCANCOILS B/W, 1otk 110 dagrse wbes £1,00

TV Plugs {rietal type) 4 for §0p

3 pin Din Plugs, 4 lor 50p

Din 3 pn Line sockets 5p mach

Ditv Speeker Shis. 2.pin, 4 for A0p.

Bubiler Elecirobysica 50w F 450V, 2 (o1 50p.

Qubihe: Eleciralyics. 1004 F 275¢ Fior 50p

Plessey Elavirotynes. 1 70uF 63V 2 far 50p

TEC Elecratynes. 10008 ¢ 30V. 3 for 60p

Oubilier Eleclrolytics 5000p F 35V, 50p each

Dublier Electintviins 5000w F 50V, 60p each

ITT Electrolytics, B800s# 25V high grade, screw
lemminals with mouating clips, BOp each.

Resigtor PKS  appron 300 meces % jg 2 walt ¥oes
fuad values. owr selection, ©1.00 sach

A RANGE OF CAPACITORS AVAILABLE AT
BARGAIN PRICES. SAE FOR LIST.

THE SECRET

wide, Radio and Worldwide Press

4" Oscilloscope for under £100

(as recommended by ETI) ’

FIRST TIME IN THE U.K. IN KIT FORM, THE
REVOLUTIONARY CONCEPT OF A BIOLOGICAL
AMPLIFIER AND SOUND SYNTHESISER IN ONE

ELECTRICAL DATA

AMHE Innut Atteaustor ~ icalibrated)
HORIZONTAL AXIS
1Hz-350KH? Gain Contol =
Input Voltage — Max - 500V P P

Detveren Stepy — if
SYNCHRONISATION; Setectian .

CRY DATA — 4in — flal face
divimon blue filier graticule

prining
Cash with order

puzillou;opo Offer,
London NW4 1£J

Tel; 01-203 2473 Telex 888941,
orfbers occepint by tatea and iefephone

SPECIFICATIONS:

VERTICAL AXIS (Y). Deflection Sensibvity — 100m V/division Bandwidih (between 3 ofi points) — DC —
+~9nep®1,0.2 05 1,25 10, 20
Meg 740 1 1 shunt tnput Vollags — Mas — 60OV P.P

) Defiection Semativity — (-400mV/division Bandwidib (betwesn 3.4B points —
Continuous whaa nme bases in EXT posiion Input impedance — 1 Meg

TIME BASE Sweep Range fcahbrated] — 100Mmsec 2 div 12 14 36¢ iy 16 5 5ieps FINE Control — Vanabie
ncludes. ume base calibenjion positier Blaniing.— =
Intatmal. extatnal SynchronEaiion Level — Contihues from posinn jo

nBgative
POWER SUPPLY Input voltage — 115/220V AC + 10% a1 50/60Hz Power Dissipation — 18W |
single beam. — Maximum high voitage — 1.5ky — Fitted with 8x10

PHYSICAL DATA Dimensions — 15cm (h) x 20 5cm (w)
2 posilion flat and inclined Case — Steel, epoxy enamelled Front Panel — Aluminium, enamelled epoxy

£99 (+ €792V AT and £2 08 carriage Total £109) ‘
Kramer & Co. 9 October Place, Holders Hill Rosd

Attn Kramer K7 Unwersity, School Company and Government |
Callers by appainiment only

Eimac 4810

507 lppus Impedance

intafoal — on sl ranes

% 28cm (d) Weight — 4 3Kg (approx ) Stand —

Test leads available £2 00 ~

- Dlo Agtivdry Teansjatoe
n -

programmed by the control voltag
sequences of notes. These follow |
changing signal from the plant.

The Kitincludes 6 1,C.'s. 2 transistors
driled fibreglass pch .
tions Also included is a

4'2-volt hatteries [not supphed).

SPECIAL INTRODUCTORY OFFER INCLUDES FREE CASE

KiT £19.90 ASSEMBLED A

7 LONDON STI1
m——

UNIT, THE AMAZING

loudspeaker and comprehensive assembly instruc-
frea case, read
and stck-on silk-screened front panel for a really professional finish. Runs on 2

Allow 21 days for delivery. Send cheque or postal order 1o (May Grder only)
JEREMY LORD SYNTHESISERS

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

*

*

The naturally generated bio electrical
potential across a plant teal 1s:picked up
by 2 carbon foam elactrodes When
ampliffed and filtered. a VCO, VCA and
other ingenious synthesiser circuits are
e from the plant to produce’ tracking
n pitch, rhthym and volume the ever

. all high quality components, tinned and

y punched, with wooden end cheeks

Price includes
P & P and VAT

ND TESTED £27.50

{DEPT. ETI)
LE, LONDON, W.4

g4
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NEWS

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

for770 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
=nose. The nice thing about these specs is their com-
zeteness — nothing hidden away here in shrouds of
—iviality. All the parameters are given as test results
_=der very precise conditions. | could find no reason to
=zgue with any of them and as |'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
zannel 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’
F#ccication notes, and as such cannot be considered a kit
o any but the most stretched imagination. Not for the
megnner this, as a fair bit of experience comes in most
Temdy — although the notes are very good (but poorly
mroauced) and if you're feeling brave by all means get
s1cx In — | shan't say ‘| told you" — not too loud
Hvvay

Lfter a few minutes fussing around with pen and
a=c=- | decided to house pre-amp and PSU in separate
tze=s — with appropriate nod in direction of Meridian —
fer =ason of neatness and hum foiling. Let me say now
imz: these circuits are good enough to merit such
HAT=CTON

25 there are no tone controls, metalwork is simplified
il = zlad 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
cartridige 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 results 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. |'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

&8

on



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, atany 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 lost 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 wouid 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 ftrom 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

86

Outtook: 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. {'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
Sony? . . 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

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.




E NEWS:Audiophile

LCD Peak Programme Meter

1
I RIUW

=T ]g
..,il e

1 Light

Polanaing plate i' - Glass
Glass
Liguad crysial

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 & 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
Ettle gimmick is the MPU program selector. That little 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?)

- e a— oxe =
- a8 3
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NICS TODAY
BY ELECTRO s - Sull stached, pieday sae tzs)
lNTERNATlONAL JULY 1 978 These cul prices for Amateur Users nnd Exporl. Nofe: noustrin usors - mooh's st lor prigns
quantity prices available. o
SOLOEACON PINS
4000 i5q 4050 A8p agiog 60p 4S8t £2.65 B -
i I'T} - . 400! 11g 6051 Ilp  A0IDE.  £5.36, 4515 £2.99 ol 59
4002 17p G052 T2p 40105 €1.02 456 £1,08 414/15 0l 10p¢%2p/13p
4006 11,65 4053 129 4miB)  §al3e  4EI7 (3.82 24,8840 pin 3Gp/4Dp S0p
4007 18p %651 €1.10 401R2 g1 d0 4510 g1.g2 -
4008 47p #0855  E1.E 40192 £ 4p  4S)9 S1p TINER 1Cs
. 4009 Sap 4056 £1.34 4pI93 £i.4a0 4520 g1.08 A£5552555 23p/48p
4010 50p 4087 £25.70 4ni9d 11w a5t ¢1aa
4011 I8p 4058 €480 (0257 €398 sk22  El.OB TP-AMPS
4012 18p 4060 £1,15 4180 Ei.pe 4524 [T N"“"“'N)
4013 azp MEY  E15.67 46l L1.08 2528 £1.08 & 21340 sap
4014 a6p 40627 £I0.00 gigp.  [i.pg 457 Ei.52 €A d14aE 5p
015 Bop 4063 EL.09 4§13  gias 4478 LITH AT 2p
4016 15p doud NeE 4 gloe ss2n g ia BN el £1.00
417 gap CYERTT 39p 4530 (L}
4018 #8p 4068 57p ais4  coi,08 B30 g 18 ST LAY
4018 48p 4087 E3.00 408 £0,59 4512 EE27 .
4020 asp 058 22p 4439 €689 4531 [5.13 Q-FA7E/ 750c
4021 s1p 405% 2Bp 1410 £5.73 4534 £3.50 FND S00/550)
022 asp 4070 23p 41 rose 453TL 1323 y
4023 20p 40T} 21p bz e17.14 1538 . 1I1QUID CRYSTAL DISFLAY
4024 BEp T2 2ip WIZFL £12,52 4330 3lp 8 0.5 Digda 40 pin DX
4025 15p 4019 elp 4515V €7,50 4541 EY. 14 t8.55
4025 £5.80 4075 23p  4nl5F W/S 4643 £1.59
4027 4%p 0l 5P 4310 2.0m 4583 £y CLOCK CHIPS
4028 alp 4077 23p 447 £5.06 4552 £18,58 A -5-12248 €250
4029 99p 4078 21p 44871 TBA 4553 €387 MK 50253 £5.50
4030 58p 4081 20p 4433 £11.32 4554 £1.19 MK S0362,56380 €550
4031 £2.05 :g:g ;:p 4418 £7.93 4855 70p ML 12240 fLeg| £11.58
4032 £1.00 i P 34401 £11.58 A5BG 78 ’
4033 £1.45 086 739 650 E287 4551 g3 b Sk DECADE COUNTERS
4034 g198 4630 £1.50 4451 €2.87 455 gy 04 X 503578/} €875
4035 €111 W9 63p 4450 T8A 4359 169 WX, 50398,% 620
4036 £2.43 4194 £1.90 AMB0FF  £6.54 4560  £1.84
4037 c1.00 4895  €£1.05 4400YP €4.92 q5g) £3p
4038 £1.08 4054 L1.05 4700 £1.75 4562 £5.33
4039 g£2.45 4887 €372 4500 ES.56 4568 4,59
4040 [1.08 A0ON  E£).00 4500 179 4568 £2.38
4041 80p 4009 €1.45 502 91p 4560  £2E7
4042 25p 40061 NJS 4503 69p 443z 25p
4043 adp 40100 E2.50 4809 €571 4380 5,74
4044 S0p 401001 E£1.6% 450§ S1p 4501 t2.52
4045  Eln48 4002 2,12 dsof P 4582 [T
4046 (1324 40103 g2 12 ASDB  £2.48 4§83 16p
i 4047 B7p 3004 €£1.09 454 98p 45k 43p . SN A
ALTERNAT“{E MODEL FROM STOCK 4048 58p 40105 €1.06 45} £1.38 4533 £1.01 TIMEBOX, Cipial Gack Cane
4043 48p quing Tlo 4512 8ip  159% £2.08 860 131 2 71S mm with rof

acrylic window Case colour
while. £2.06,

[Nalional etc.) 74600 Series

14000 24p 74CB5 £1.29 74CI64 £1.04 740905
14002 24p 74086 64p T4C165 €£1.04 740906
14004 24p 74089  £4.38 740173 90p 740807
74008 24p 74090 85p 74C174 £1.51 740008
14010 24p 74093 85p 74CI75  90p  74C909
74014 £1.41 74095  £1.04 74CI92 £1.10 740910
14020 24p  74C107T €£1.22 74C183 E1.10 7409))

3" OSCILLOSCOPE |

otherwise specification as 4 model

£85 .5 FROM STOCK

SOLE UK

£99 |

Add VAT £7.92
Carriage £2 08

Appointed

4 T25% VAT (v {hase lems
UHF Ch. 36 Vision Modula-

lor £2.50
Qitto Wide Bandwidth

£4.70
Sound Modulalor  £2.50

. 74030 24p 74CI50 €4.12 740195 €£1.04 740912
Add VAT £7.34 IMPORTERS London Stockist 74032 u: 740151 €246 740200 746914
Carriage £1.50 74042 92p 740154 £3.67 740221 740915 140924 TgA
. - - 74648 £1.38 74CI57 £2.20 74C373 746918 740925 £4.84
74073 54p 740160 E1.10 740900 740020 740926 £4.84
SPECIFICATIONS 14074 56p 74C161 €£1.10 74C902 740821 140927
. 74076 54p 740162 £1.10 740903 140922 740920 £4.84
—_ ivisi 14 3 £1. 74 4 740923 14 £
ELECTRICAL DATA L%mg&d':\:smn i C16 1.10 c90 c €929 £11,83

VERTICAL AXIS (Y)
Deflection Sensitivity
Bandwidth (between 3 dB

—9step 0.1,0.2,0.5,1, 2, 5,

32768 KHz

T N |

COMPUTER KITS ROM CHARACTER

[Walch] £3.23 LON'T Wk (Check siock belore ordering] GENERATORS
points) 2'33 g ::; gg; Youwve ateaty qot 5 com. WK ¢3g.05 MCM 6571/6575 £6.7)
Input Atienuator — (calib- o mercial micro-compulsr NASCOM 1 E|97:5I] 5302 EI5.20

— 0-400mV /division 2048 KHz £3.92 &il. and you know |hal, dus R0-3-2513 E5.
rated) 262 |44 KHz £3.92 (o incomplele address de DM 8RI3 CAR/ON BETR
MPU I/0
T - 1Hz-350'KHZ i coding and various hard- B ay.c 1019 ARt £4.41 ET4.27
np mpedance — Continuous, when time ware limilations, il is § |ys'gi54 pam 1/0 £750 [ News VDU romoTY
Input Voitage — Max base in EXT position hardly any more use than a | gaoy pig £4.25 P
HORIZONTAL AXIS (X) — 1 Meg (e roaty lo pulf) SI2L P £4.25 | Tusmpsonts! Tv-gAl
Deflection Sensitivity 600V P.P SC/MP o WORK. mfg;g',ﬁ,,,,, i i::m:::-llw Hna by 64
B"_“d‘”id'h (between 3dB — 100msec/div to 14 sec/ :.'::r'i'?:r'lﬁ"s'a'# Ilr:'h;:‘p“ SPPTA3E  £1178
points) divin 5 st 24576 MHz your own or your existing ROM SOFTWARE (A1 idenl comgeminn lo
Gain Control v in 3 steps 256250 iz kiU's programme in ROM FIRMMARE'} HIEL hrwware, to (vn
g — Variable between steps — 3,000 MHz some RAM working space | "o OPS-Y [MhEup £13.70 | ygr 1 juig 4 Peraoeal
Input Impedance includes timebase calibration San, and (nput/Outpul porls. SRS X bt B | Comper)

Input Voltage — Max
TIME BASE

Sweep Range (calibrated)
FINE Control

Blanking
SYNCHRONIZATION
Selection

Synchronization Level
POWER SUPPLY

— 115/220VAC+ 10% at
50/60Hz

Power Dissipation

CRT DATA

PHYSICAL DATA
Dimensions
Waeight

Stand

Case

Front Panel

position
— Internal — on all ranges

— Internal, external
— Continues from positive to
negative

Input Volitage

— 18W

— 4in. — flat face, single
beam

.— Maxi high voltage —.
1.5kV

— Fitted with 8x10 division
blue filter graticule

— 14cm (h) x 20.5¢m (w) x
28cm (d)

— 4.3Kg (approx)

— 2 position, flat and in-
clined

— Steel, epoxy enamelled

Nad

epoxy printing

Alsc avaiiable from 248 Tottenham Court Road
London W1
301 Edware Road, London W2

sk

- ;
Rys matl 10; Heruy® 404 Edgware Rd, London w2
RALIO

LONDON W2: 403 & Edgware Roxd Vel 03-723 [008

You need: a “SC/m¥
PROTD BOARD!”
Price £5 95
[The board i double sided,
wilh a goid plaled seye
conneclor and has
namaroyy featerss furdh

U¥ Eraable EPROMs
1702 (256 « 8|
S204 (51220
1708{1h x 8}
G708 [y x-8y €323

FANCY A WiBLY ]
AdE tis supsriar wer.
size uf TINT BASK 19
SC/MP 1), wnd mang
yorr compaler IMTEL

LIGERT. vadadis n two EPROM {001 or: e
fatsPz o1 reguew or . ol 4 ¢ 8 [utal ,,”,wl ““bﬁ'u

MPU GNIPS LIPS L38Y 8 & 52087
SMAC 1802 52'!1 A0M1|  £50.25

SC/MP I [4MHz) BrYASE 2 x 23168
80680 AnMg| £45.50
14500 1CU l Prices (nclkde boskinty
6800 .

A
F§ INS-8298 (BASIC Inlerpreler 2H1Z {256 w 8¢
I8t [2'a MRy} £16.50  for B0BOJ — coming soon 2104 [w)
LN i £19.93 £67.27 2104 [Ikx 4

COF' 1802 MM Utar Maamal L)
TP 1802 Subcoctines (ACA £4.50
foolulpage.  COSMAC MPY Goudy (L] T3p
<H50 rags CGSMOS Datniaok [ACK| E4,85 P RCIAL, TRNDATE AR
5200 page HHOS Creaonh el £350 SPECIAL ZA8/IATR P AEN

‘MC 145008 ICU Haneavor” |Motoreia  £1.50
4 o R 2at ol Ine foltawing 5 288 e3ts @aenny
Understanding Micregrsc essars’ Wolurnltlg"s 4l The pelaind ® can foeg 3t

“A Guide to KITBUG® (Kemitron) £1.00
A Guide to SC/MP Programming’ [Kemilron)

16-9332 dala lor INS 8154 [ISP-6A/650) U gage 700 Mogssom

Palleny)| CZE-jagn 150 Meiry lmrn:l‘l’:;a
.20-pagoHala lor SC/MP [l [National) S0p — s

E00. 000 Mtz
116,000 WM

CATALDGUE. Fraeon request [whén available|
CWO, Add VAT 1o all prices al B%. excepl where slalad olharwise
TEHMS Posl, ele.: UK 25p (+ 2p = 27p) per ordar. Exporl add 75p [Europe), £2.50
Polys, universilies. govl, depis.. elc.. can lelephons Ihair ordars lor i

- GREENBANK ELECTRONICS {Dept. TYI1E]

82 Now Chestar fload, Mow Farry, Wirral, Mersaysida 162 SAG England Yel: 051-835 3391
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KEY:
1: The bit of chocolate you thought you’d leave
for later.

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. |

=
.

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=art savs a lot for their quality. At £3.00 all inc. you
==t a great deal of peace of mind too!

£ 711 Binders
23 27 Oxford Street,
icndon WIR IRF.

S FTHRONICS TODAY INTERNATIONAL — NOVEMBER 1978

THE SINTEL SIX DIGIT MAINS CLOCK KIT
with BLEEP ALARM and TOUCH SWITCH SNOOZE

® HIGH BRIGHTNESS DISPLAY

’ AUTDMATIC INTENSITY CONTROL

@ DEEP RED DISPLAY FILTER '
® SLIM WHITE CASE 205mm x 40mm x 140mm

® BATTERY BACKUP - (]
® CRYSTAL CONTROL FOR IMPROVED ACCURACY

Orderas ACK + BBK + XTK . £34 50
The ACK 15 also available without batrery backup and cryslal ccntrol Order as 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
INustrating Basic’ - £2.45 |
Intel Memary Design Handbook £5 20
Imel 8080 Microcomputer Systems User s Manual E6.50
Intel BOBS Microcomputer Systems User s Manual £6.50
Motorola Booklet From the Computer to Ihe Micraprocessor £1.80
Motarola McMOS Databook (Vol 5 Series 8) £3.50
Mararala M6800 Microprocessor Applications Manual £12.95
Motorala MB300 Programming Manual £5.35
National SC/MP Introkit User's Manual £0.75
National SC/MP Technmical 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 gloss cards showihg top and botiom pin-out

views of 7400 ICs plus many others (T | Memories Op-Amps eic ) £2,95
80 y Lang Prog g Manual £7.50
Zilog ZBO-CPU Technlcal Manual E£5.60
Zilog Z80 CTC Product Specifications £0.80
Zilog Z80-P10 Technical Manual £3.30

DATASHEETS at 75p each on IM6100 6800 SC/MP CDP 1802 2650 TMS5501 TMSSOEO 9131
ZBOWP Intel BOBS Also free data on some components.

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 £185
2708 1K x B bit UV ERASABLE ROM £8.80

£8.05

6508 600 nsec 1K STATIC RAM

ASSEMBLED LATCHED COUNTER MODULES

SIX DIGIT TTL COUNTER MODULE

Our range of Industrial 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 previded
For full details please send for Catalogue

TTL | crMOS
2 Part No Buill PartNo  Kit | Par Mg Buily PartNo  Kit
2 it - 332 526412 £10.52 989560 L1302 548-470 £10,42
Joqit 715484 12332 657412 £17.98 512-368 [22.63 | es40 ciam
& digll 293484 E3176 721412 £25.66 13566 £32.9¢ 191-470 £25.85

NEW PRICES AND SOME NEW CMOS ADDITIONS

Hf you need your CMOS by retum — buy it from SINTEL

CD4000 015 CD4027 044 (CDAO5! 0.2 CD40B6 ~ 0.64 CD40182  1.40
€D4001 017 CD4028 077 (CD4052 082 CD4089  1.39 (CDa0192 140 |
CD4002 017 CDa029 103 CD4053  0.82 CD4093  0.80 Cp40193 140 | .
Cp4006  1.04 CD4030  0.50 CD4054  1.04 CD4094 169 CDaoiga 119
CD4a00? 018 CD4031 200 CD4055  1.18 CD4095 094 (CD40257 148
CD4008 087 CD4032 089 CDA4056  1.18 CDA096  0.94 (p4502  0.81
CD4009 050 CD4033 1,25 (CD4059  4.29 CD4097 335 (Cp4510  1.01
CD4D10  0/50 CD4034 171 CD4060 100 CD4098 098 (D411 125
CD4Q11 018 (CD4035  1.06 CD4063 0,98 CD4093 165 (p4514a  2.47
CD4012 020 CD4036 286 CD4066 055 CDA0100 250 (p4s15 282
CD4013 043 CD4037  0B5 (CDa067 335 CD40101 161 (Cpdsis  1.01
CD4014 0,83 CD4038  0.96 CD4068 020 CD40102 213 (Cp4a5i8  0.97
CD4015  0.83 CD4039 2,78 CD4069 020 CD40103 213 (Cpas20 104
CD4016 048 CD4040 097 CD4070 046 CDA0104 110 (Cp4as27 143
CD4017  0.79 CD4041 075 CD4071 0.20 CD40105 1.06 (pas32 121
CD4018  0.B3 CD4042  0.69 (CD4072  0.20 CD40106 0.62 Cpasss 078
CD4019  0.50 CD4043  0.88 (Cpa073  0.20 CD40107 069 (Cpassé 078 |
CD4020 111 CD4044 084 (CD4075 020 CD40108 536 mcia528 093
CD4021 090 CD4045 126 (Cp4a076 117 CD40109 103 mC14553 4.43
CD4022 082 CDA046 120 Cp4077 039 CDA0160 119 |Me508  8.05 '
l CD4023 018 CD4047 089 (D4078  0.20 CD40161 49 ‘
CD4024  0.70 CD4048 050 (CD4081 0;20 CD40162 119
CD4025  0.20 CD4049 050 (pads2  0.20 CD40163 1,19
‘ CD4026 155 CD4050 043 Cpaoss 0,64 CD40181 340 :

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 Polys
ORDERS: CW O add VAT @ 8%+ 35p p&p TELEPHONE and CREDIT (Invoice) ORDERS add VAT @ B> =~
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 For Export postage rates on beavy 12ms — 223

us hrst

ORDERS TO: SINTEL, PO BOX 75A, OXFORD
"Tel: 0865 49791

FAST SEAVICE We guarantee that Tolq)llon.
goods in stock, received by 4.15 p.m_ (M
despatched on the same day by 1“&-"
itams by parcel post) and ous stocking W
customers tolephene and poy by giving
Barclaycard number, with a vesases erder voles of ES
Official orders, no anirmam_



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!

}U\GAZINE PROJECTS - Trouble-free!

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.

NTRODUCING

TLEKIT

The new range of easy build kits com-
plete with simple to follow instructions
Battery powered (not supplied). With case.

4 & BURGLAR ALARM ¥ ROULETTE
R BICYCLE SOUND FLASHER

SR WATER LEVEL ALARM R SIREN
Easy build introduc-
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.

| enclose 30p*, please send catalogue

* Refundable with future orders over £5.00.

GHROMASONIG electrnnins

56 FORTIS GREEN ROAD, MUSWELL HILL, N10 3HN
TELEPHONE : 01-883 37056

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
(INC CLIP)
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 ICs WORTH £5.00
| OR MORE, CONTAINS CIRCUITS, PIN CONNECTIONS AND
DATA (35p + SAE IF SOLD ALONE).

ALL PRICES
INCLUDE VAT

F OWER METER

(ETI project 139 — October '78)
Most components in stock including
12.7mm toroid — F14 @ 16p, F25 @ 28p. PCB £1.00.

42 METER POWER AMP

\ (ETI project 710 — September '76)

This is a simple-to-build, easily-aligned Class C PA suitable for CW and F

! amplification at 2 metres from a nominal 13.5V (-ve earth) supply (7 amps at fuII
power). T/R 'switching' is performed by diodes and 2 wave lines. A power input
of 10 watts is required for the nominal 40 watts output power
Compl with cabi — £19.50 + 65p p&p.

LOW COSTV.D.U. |
{ET1 projsct 560 — Avg/ Sspt/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.

{ All prices INCLUDE VAT but please add minimum of 34p for post and

packm

Send SAE for FREE PRICE LIST or 45p + large (A4) 18 V2p SAE for copy
{ of our Data-Catalogue.

QUALITY & VALUE

C atl'OniCs INCLUDE VAT

FOR SERVICE

ALL PRIGES

TELETEXT DECODERS

-rom Lalronics — the Number One company for Teletext Decoders forCEEFAX
and QRACLE 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 mountlng |
board and interface circuitry plus
full application information —
£129.35.

7400 SERIES TTL

All new tull specitication, tull Guarantees

Prices from £230 to a full specification
professional model at £310. Send SAE for ¢
full details

Mostly National and Texas products

7400 7421

14p 31p 7483 78p 74145 €£1.24 74177 sap

402 14p 7427 29p 7485 €112 74150 £1.07 74180  e2p
7403 1ap 7428 38p 7486 a3p 74153 @9p 74188 £3.40
7404 15p 7430 18p 7430, 36p 74157 72p 74192 £138
7406 a0p 7432 27p 7492 52p 74161  98p 74193 £138
7408 18p 7440 18p 7493 39p 74164 E£1.12 74195 £1.63
7410 16p 7442 73p 7436 97p 74166 £1.12 74196 £1.99
7411 22p 7447 75p 74107 35p 74166 £1.60 74221 £1.7%
7412 24p 7473 35p 74121 29p 74170 £2.48 74H00 IS
7414 78p 7474 29p 74123 79p 74174 pag 7AHOL  asp
7420 17p 7475 46p 74126 81p 74175 oap TAHIO e

10% DISCOUNT on TTL orders aver £40

CATRONICS LTD. {Dept. 851), COMMUNICATIONS HOUSE, 20 WALLINGTON SQUARE, WALLINGTON,
SURREY SM6 BRG

Tglepﬂqne: 01-669 6700

90

e i i ———_-

Open 9 am to 6 pm Mon. Fn., 9 am to 1 pm:Sat. Closed for lunch 12 45 to 1.45J:rm

-
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Guitar Sustain Unit

Circuits

Q1,2 are 2N3819
Q3,4,5are BC109C
D11s OA91

ICTis 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 i3 that of
27 AGC, whereby the circuit output
= monitored by a DC voltage fol-
fower which controls the gain of the
¥CA through which the signal
=2sses. The advantages of this
Srcuil are that, unlike many such
2cvices, it does not use opto-
woupling which draws t0o0 much
eurrent for battery powered equip-
mTent; it produces no audible distor-
@on: components are easily obtained
— and cost is low.

Construction method is not criti-
£z

with the guitar pick-up volume full

S D. Maistre
1C0n 27k
b AAA
I+ 2
N ) 8 ‘——-G'
100K
SwWi1 ofp
100k ”——(O_O
100n 100n
: a5
2k7
Sl |
Digital Bike Speed
B. Lemming
Rr1
éasr ML S kN
|
|
|
|
|
|
L NEET A
MOS 2 DIGIT
LATCHED COUNTER
‘CLOCK #.

"= unit provides push-bike speed
=asurement between zero and
~ 0 «m 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
e 18 aluminium ‘barriers’ to the
s Q1 was an unmarked type in
c-ototype, in a TO 18 package.
mounts in an old felt-tip pen

TRONICS TODAY |

Tech-Tips is an ideas forum and Is not aimed at th
e queries on these items,
ey ETl iz prepared to consider civcuits or i
used will be paid for. Drawings should be a3 Clear % po-ssdeie gu

LAMP t
NOTE 2v5
IC1is 555

D1,2are IN914 v
Ql1s 2N5777 e

case oppesite thé 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 |C1
and associated components. IC1
forms a square-wave oscillator with

be typed. Circuits must nat be subject to copys
to ET) TECH-TIPS, Electronics Today Intermacinsl, 75 =

deas submitied by reasdesy

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 of se= ~g oF

‘3 -
controls RV1 and or BR. 2

e beginner. We fegret we ¢

w



PRIMARY 320-240 S0HZ.
ALTERNATIVE SECONDARY ¥OLYAGE AND CURRENT
AVAILABLE BY SERIES OR FARALLEL CONNECTION
Type | Vollage Cerrent e Jpall e | vouge | curom £ e
BOFEIZ | 12+2 REACH | 360 | 75p|| IZFE0 | 646 WEACH | 20 | 60p
SOFELS | 15+15 | 2hEacd | 30 [7sp|| J2FEO9 | 949 | pisaeach | 20 | eop
6UFEZ0 | 20+20 | 1SAEACH | mgo |7sp | 'ZFEID | 10410 ) ogAEAcH | 20 | 60p
B8 | 28428 | LIAEKCH | 360 |75p|| 21 :g::g Do b ;g I
6OFER0 | 3047 B i o
i IREACR 1 360 | 750 || jore20 | 20420 | posaEmcH | 20 60p
SOFET2 | 12412 EACH | 200 | 70p || OBFEOG | G4 OGAEACH 180 | 50p
SOFE1S | 15+15 T6AEACH | 310 |70p || DBFEDY 9+9 05A EACH | 180 | 50p
SOFER0 | 20+20 | AEAH | 30 [7op | OBFEID | 10410 | ganeAcH | 180 sop
SOFEZ8 | 28+28 | DSAEACH | 310 |7gp || OBFEIZ 12412 | naneacw | 180 | sop
SOFED | a0+30 | osaeAch | aup [7op || UOFE'S | 15415 | nzsneacw | 1o | sop
l f
. UGFEDS | 646 OSAEACH | 150 50p
20FEDG 5+§ I 1.6h EACK 260 | 65p O6FEID 10+10 0,354 EACH 1.50 | 50p
20FEDS §+9 LOAEACH | 260 |65p || OGFEIZ | 12+12 | p25A EAcH 1.50 | 50p
212 | 12+l | OBABAON | 260 |65 || OIS | 15415 | oooneac | 150 | 5oy
2FEIS | 15415 | neAmxew | 250 | g5 I
20FE20 | 20420 | OSKEACH | 25 |gsp|| PN | G125 i 295 100
| 202430
6OFEID | g1g- ‘
BOFESZ | 25028 INEACH | 36a | 75p 2,:2;;, o e
SOFESD | 30030 | INEACH 350 | 75p 1| 100FE30 | g12.15 an 560 [1.00
| sRE | 26026 | 15AEACH | 350 |75p 26-24-30
BOFEG0 | 30090 | 1SAEACH | 450 | 75p || 100FESD | 3p.p.30 2 810 [7.00
| 100FE28 | 28028 | 20AEACH | 450 | 75p || VOUFES | 25028 2 4.00 1,00
| | |
T |
{ I | i
I
] TRADE ENQUIRIES PAYMENT R
FLADAR ELECTRIC WELCOME : :
PO BOX lg ; | C WO Cheques

Postal Orders
Please Add 8% VAT
After post & packing.

WESTCLIFF-ON-SEA

ESSEX 0702-613314 PLEASE EROUIRE

FOR OTHER TYPES
NOT SHOWN

NASCOM 1 Build and tested £267.30
ol — — -
1/12 Scale R/C Elecine Car
Kit
Just add Porache ar
two channel Escun
CHESS SETS R/C £44.87 5 TV GAMES
Height Programmable TV Game in col-
Sel of king Price 4 Digit Alarm Clock chip and our Main console + mains
display G1 CK3000 |.C + | adaptor €38 90
Camelot 3 7.30 Plasma Display £4.90 | Cartndge Price
) = No 1 10 games FREE
y -
iy RCR0SS Mictominimturae Marcury Tilt il N (w"hgazbmée)
. Sweitch £1.00 0 untnder 0.25
Lewis 3% 1570 ? No 3 Roadrace £16.95
Briush Birds 5 1895 | Universal Mains Adapior 6. | MO 4 Tank battle £25:50
TYY Z50mu £2.80
Reynard the fox 7% 25.00 |—— Hand conirols supplied with car-
Bound Modulator £2.90 itifres
(as show on cover of Vizion Modu £2.90
ETIOct 78) Colour Encoder £2.50
Encoder/Vision Mizer £4.90

All prices include PRP & va T

e NiC MODELS, 27 Sydnay Roed, London N22

s1¢ Othnr chesysm availanle — LB dlggreated hats

UNBEATABLE LOW PRICES

WE STOCK PARTS
TO BUILD MUSICAL
PROJECTS

As published by leading magazines
Send large s.a.e. for lists

DALSTON ELECTRONICS
40A Dalston Lane
Dalston Junction E8 2AZ
Tel. 01-249 5624

ELECTRONICS
22 NEWLAND STREET, KETTERING
TELEPHONE KETTERING 0536 83922 520910

BULK OFFERS BARGAIN PACKS

TRANSISTORS R 10 PER 100

ICa
BC107/8:9
PBC107/8, 89
BC547/8,9
BC557/8/9
BC212/3/4
BC194/5
8F199

BF200
BFY50/1/2
TIP31A/2A
TIPA1A/2A
2N3055 (TO3)
2N3702/3/4
2N3819

LM324 (14 KIL)
LM555 (8 DIL}
LM741 (8 DIL)

TANT BEADS

0 1uf 022uf O 47ut
Tuf35v

2 2ut 35v

4 7ut 35y

10uf 35v

22! 16v

HARDWARE

& pin DIL Socket

14 pin DIL Socket
16pin DiL Socket
24 pin Dil Socket
Min si:de switches

DIODES

1N4001/2/3
1N4004/5

1N4007

1N4148

Zeoer Diodes 400mW

€12.00

Min pusk ¢ make swilches
£

£12 00

RAESISTORS
Type)

Single Vaes £1.25 oe- 100
Mixed lots of 100 £10.00 per 1000

= ¥Want Carbon Film (Min

LEDs
0 2 Red MICRO PROCESSORS
0 125 Red

£
O 2 Red Flat Sides COX10 Wide range of m ¢ro parts stocked Send tor
E

free list or visit our showrooms in Keltering
and get hands on experience of the
PET2001 in stock now
(PET 2001 1s distribuled by our sister
company HB Compulers)

Q 2 Yellow /Green

0 125 Yellow / Green
0 2 Yellow/ Green Flal
Sides CQX11/12

and pur cangians of sale’ Cash Hiurss for
out of ytock itemy

PAYMENT: Cash chequs, powtel ordse
Crede card otders srreplod by lame or
telaphgnn

GUARANTEE: All dovices are brend naw
@nd fult mper No masufactureey fall ouis or
rescis Anv laulty stems returmed in goed
coadition wil! by replacgd or ratunded
ENQEUIRI_Ef. Pleise cnctose a-£uisabls
sal

ORDERING DETAILS

VAT: Add tugh e 10 items. Standnrd rate
0 gl

POST & PACKING: 3Cn on B orders
undei €5 00 Otherwise liwe Ovarasas
ease sdd trmght costs and staje curfacs or
air- No VAT on cverseas ar BEPO arders All
ardais sent fost clase post m hear sealesd
patded

DELIVERY: ANl orders processed om dav of
recapt Goods ottered subjpocs 16 ovailabthny

92

——— =

——— e—
LINES FROM OUR VAST STOCK MMEDIATE DELIVERY
All below manufacturers’ prices — all new T.V. SOUND TUNER KIT. Through your F.M
stocks. Q ity di — enport iri tuner Kit ol parts wilth instructions £5.50
invited. Ready-buill tesled, £7.00.

Hrstage & pocieng 3Sp par order
CALCULATOR CHIPS Gdnaral inatrufiems
GIMT4 00 et stetis foam 24 pin O LE voekat 1
usn witht Bowmar displsy €9.50 2a. Pach’of 25
ehips €25,

BOWMAR 9 DIGIT CALCULATOR DISPLAY
with PC connector 0 2 digiis Common cathode
wilh red bezel £1.25 10—E10.

TEXAS 19 gold plats snap key contacts on gold
plated P C board Swe 70x80x2mm 75p ea 10
for 6.

ORP12 light dependent resistance (Eq = RPY30)
2for €1, 10—~£4, 100—£35.

FAIRCHILD FND10 0 15 7 segment display
© cathodds SOp 10 f €4.50,

TBA 120A ¥ | C apblict Siemen T5p
10. €6, 100—£50, (000 ~£350,

BECXMAN 800 kce Tripgrrable glocking
osciflutor ko use with celculior chips Su sspply
with circul £% 10 foe £8.

NUARQUGHS 8 OIGIT Panapiex calculatar
display 7 segnient O 25 digrts. Neon type with
15) berel wcket ond dawa £2.50 aa 10 lor £20
ALMA PUSHBUTTON high rahatiliy reed
witches. Push 10 make 1822721Bmm 40p ea
1040 £2.50.

SMITHS INDUSTRIES Audibin warmag devices
6-12-volty, 2 o 30 Qg laied
5O0p £2 10 for €4 10O tur £30.

HONEYWELL PROXIMITY DETECTOR .nile-
pret :_;mgliﬂu'r GeDIC £2.60 va 11 tor £20 00
K £1 78,

OSMOR CHANGE OVER REED RELAY 12v
ctal 20m - o operening guiren) 591 7l i 78p
w10 tar €5 100 los €45,

MAINS TRANSFORMERS imanidtura all wiih
2400 prmaty.

pie pr
12 volt 100,m famg e 10 100
BOxA0Ad 2 m 955 €8 60
120 12v 100 m amp 28x25x27mm
£1.20 E10 €80
Valve outpul 40 1 81x15x42 m/m
i £6 £SO
EL84 output 80x53x34mm  95p €8 £65
SOLDER (mullicore fype) by Servicol
10 metres or £1. 50 metres for E4.
SPEAKERS (miniature) per  per
ea 10 100
248, 8 ohms 75p E6 £50
8 ohms 75p £6 £50
2% 40 ohms 75p E5 £40
CLOCKING OSCILLATOR (Pyc Dynamics)

JOYSTICK- CONTROLS, {ido#l for TV Games,
model control), sturdity constructed compact
ang full JB0  movement and contral Each unif
fites 4 ofl 100K hoear conrols. Pair £5.00,
T2/RF LONG-MEOIUM & F/M TUNER WITH
MC1310 DECODER * 5-BUTTON SELECTOR
SWITCHES « INPUT SELECTORS FOR GRAM
AND TAPE #Suppihed complete with FRONT-END
TUNER AND FEARITE AERIAL + SIMPLE INTER-
CONNECTIONS » Swa 19x13x6cm.

THIS QUALITY AMPLIFIER £10.95 WITH
CIRCUIT

POWER UNIT KIT FOR ABOVE MODELS
25/28VOLTS £2.95 X
TAPE HEADS 4 track. Recory Mareon XAPS3G
£5.XES11 erase €1.26, XAPS 18 €3.50.
MULLARO TUNER MODULES with gata
LP1171 combined AM /FM IF sirip-afa.
# LP1VT2 FM fromt end witn AM wning gon
used with LP1171 €4, 2 tP1171 snd
pur—E£6.50. #LPY 187 complete AM stoip—
£2.0%, ¢ Formie Avral—98p.

SEVEN DIGIT MINIATURE COUNTER by
Ouramt 1 2:24 voirs D C 3 Warts, Sue J0x25HX
S8Lmm £1 sach. 10 1os £9. 100 lor £80.

INDUSTAAL Prics 10 100+
RELAYS
By | M U.UMAON
At 1653 than Datibutor prices
6043 28V BC
2 fole Open €10 Es0¢ E35.00
5013 48v.aC
Ocxal Plug in Iype onclosed

£1.20°€£10.00 £90.00
5002 12V AL

2-Pyle € Over Ovtol
wclased type . B5p £1.50 ¢85.00
All w0lays are 2EQV 6 Amp AC Carran Ratmy

| v
A
2N3055A A
TO3 POWER v
8O VOLT E
VERSION TRANSISTOR
10 for £2.50 I
|| 100 for £22 00

1.000 for £200.00
| SEND STARPET

m————

e = Carriage £2 00
3 ] MHZ supply Sv 19x25x5mm 85p 10 g S | i
TV. TUNERS by GEC UHF 38 messive il |
3% x2%x1% E2.60 ca 10 for £20. 3
5 - A% mzil 1o
”ENR o
404 Edgware Rd 1
Bazy fow il woens London W2 |

RADIO

Phone [B1] 722 1008
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Readers’ Circuits

CMOS Gate Identifier e Mo
PUSH TO == \ —| ANODE
C. Ching i PR SN
' Fa1 d i
S 1 14 15k L a
This circuit can be used to dis- t| g |o |
tinguish four types of dual input ‘ el | | l
gates — AND, OR, NAND, NOR — it v 95

is also a quick method of checking IC
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 .
G1-3/ARE BC109

Electronic Ignition Switch

K. A. Last
ém i 10;6?3’:1& I)swa y
<10k ! o—=T0 50k
3 R4 FUSE BOX q -
HORN:
LED! g 5 Y00k R14
START ¥ IPB1 PBI4)¢ 200R
! 9 FINISH
|
O SW2
— RESET
P13
| sraRT PB2 R22 R24'
LT 3K6 80R
SCR5
y 50v.34

rR23
> 400R

T E

=585 BF Y50

T2 4are BC108

ZZareBC108C

HC9'-4 50V, 1A TYPES

SC535 50V,3A

=S s TIL209

F_&: 05 10V, 50R COIL WITH 2p/co CONTACTS

When used with a calculator type
keyboard, this circuit provides a
‘combination lock’ ignition switch
which only activates if the correct
sequence of three numbers is keyed
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

then keyed in. If the sequence is
wrong, the cars horn will be sounded.
If the right sequence is entered, the
‘START’ LED will extinguish and the
ignition will be energised. The correct
sequence will be PB1, PB2, PB3, but
these can be arranged amongst the
other keys in the keyboard, and given
any numbers.

& =~ TRONICS TODAY INTERNATIONAL — NOVEMBER 1378

93




BAD NEWVS ror kNOB TWIDDLERS TRIAC BARGAINS :
A 300W Lightdimmer with NO knob. Dimming ’/" —\

and on/off functions are controlled by touch 400V Plastic Case
JA

Features include B 58p
# No mains rewiring B.5A with rrigger 80p
# Switches on to preset BA 74p
brightness 124 84p
# Can he switched and 164 105p
dimmed from many 20A 185p
locations using TDE/K 25A 180p
kit making 2-way SCR (C106D) BA/ 400V 50p
switching easy Disc 21p

#%PRICE £8.99 TDE/K
£1.00

LIGHTING CONTROL KITS (300W})' 0.2" LED.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 5 display £1,50
TS300K TOUCHSWITCH Two touchplates LCD .5 4 dgi £3.00

ON/OFF £4.00 LOR 5 dia

TSA300K AUTOMATIC One touchplate NESSS {4 for £1.00)
Preset time delay off £4.00 741 (5 for £1.00)
LD300K LIGHTDIMMER £2.80 LM391 leemr}m'alure IC £1.00
AY-5-1224 £3.25
] VOLTMETER AY.51230 £485
IED M ZN1033E £1.80
- DMETER KIT ICL7106 DVM.IC £9.25
IN4001 . 6p

Based on the 7106 single IC 3% digit DVM the
. kit contains a PCB, res-

INd148

i i BC182L
istors, capacitors, pre- -

sets, ICand 05 liquid 2N3819
crystal display Com-
ponents are also in-
cluded to enable the
basic DVM kit to be

modified to a Digital Standard 240V mains primary Our new 1978 Catalogue lists a card frame system
o o TR TN ey = that's ideal for all your module projects — they
ONfi”EZZ.gg ?'2&.98’.12\/ :g: usgd it in Fhe VETI System 68 Cqmputer And
— we've got circuit boards, accessories, cases and

boxes — everything you need to give your equip-

ment the quality you demand Send 25p to cover

wilthes any appliance of up to TKW on and off at preset times once a day KIT
contains AY-5-1230 Clock/Apphance Timer IC,

= a '
= : 05 LED display, mains supply display drivers. post and packing, and the catalogue's yours
i switches, LEDs, triac, complete with PCBs and full
[ 22 instructions £13.75
| White box (§6x131x7 Y mm)—drilled £2.50
lhe " undrilles £2.50
S
- VERO ELECTRONICS LTD. RETAIL DEPT.
PLEASEADD B% V A T (%12Y:%) TO ABOVE PRICES ;
QUANTITY DISCOUNTS OGN AEQUEST. ADD 25p POSTAGE & PACKING. MAIL Industrial Estate, Chandlers Ford, Hants. SO53ZR
_ _ 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 32p | 1198 " 92p | 4500 197
ACI26 18p | BC3IB  15p | 0C25 76p | 2N4062 20p | 7481 85p | 74195 353 4507 59=| DIgDES gwfnagbouss 400mw P
AC127 17p | BCH47 11p | 0C28 108p | 2N4123 23p | 7492 45p | 74198 92p | 4510 IllJpI 0rd7 10p o P
AC128 16p | BCS48 10p | 0C35 108p 7493 34p | 714197 92p ' 4516 110p | gAs1 15p
AC141 24p | BCS49 11p | 0C7 19p 7494 80p | 74198 150p | 4518 75p | 0A200 6p | VERO BOARDS 0 1” copper
AC142 24p | BOSST  14p | 0CT2 34p 7495 55p | 74199 150p | 4519 60p | oAZ02 op | 25"x5" s7p
ACISI a2 | BCY30 67p | 0C84 46p| TTL 7496 62p 4520 110p | 1n014 ap | 3757 o5 67p
AC152 S3p | BCY34 74p | TIP2S 40p | 7400 12p| 7497 240p | cmos 4528 107p | N916 5:
-AC153 S8p | BCYSY 24p | TIPAD 40p | 7400 12p| 74100 95p | 4000 15p | 4578 27p | 1N400} ap | CERAMIC CAP 50V
K176 18p | BCYD  14p | TIPAI 50p | 7402 12p| 74104 50p | 4001 15p | 4583 83p | 402 4 C CAP
ACIB7 23p | BOYTI 14p | TIP3 55p| 1403 12p| 74105 40p | 4002 16p | 4585 105p | 1N4g03 ob | 22 to 470005 2p
ACI8B 23p | BOIIS  S2p | TIP3 75p | 1404 13p| 74107 28p | 4006 110p 1N4004 7:
AD148 65p [ BOI21 7% | TIP3 98p | 7405 13p| 74108 45p | 4007 16p | VOLTAGE IN400S 1op | POLYESTER CAP 250V
AD161 38p| BOIZd  79p | TIP3SA 253p| 7406 29p; 74110 46p | 4008 94p | REGULATORS 1M006  10p l .01..015..022,.033. 047, .068. 1 oF  Sp
 AD162 38p | BDI24 97p | TIPIGA 389p | 7407 29p| 74116 160p | 4009 46p | 1805 82p | 1N4007 1p | 15,.22..33 »
AFI14 3op | BO131 35p | TIP4TA 59p | 7408 14p| 74118 82p | 4010 s0p | 7812 82p' | 1N5400 16p | 47 68 WF 13p
AF118 30p | 80132 3Sp | TIP42A 59p | 7409 14p| 74120 125p | ap11 15p | 7815 82p;| |N5401 160 |1 17p
AF125 27p | BOI3S  38p | TIP28S5  126p 7410 12p| 14121 26p | 4012 16p | 7818 82p | 1N5402 e | 22w 28p
AFI26 27p | BD136 36p | TIPIOSS 64p | 7411 19p | 74122 S5p | 4013 3sp | 7824 82p| |N5403 zoli 6.8 uF 48p
AF127 27p | Bﬂlg; asp g;:gg ::p ;::g 21p| 74123 40p | api4 108p | 7905 S8p P
AF139 36p | BDI 38p p 25p | 14125 45p | qiis 80p | 7912 98,
AF186 54p | BDI39  3Sp | ZTXa00 16p| 7414 54p | 74126 6p | 4015 45= |' 7915 gg:’ f&FEFTA';“lF"'c CAP 25V .
AF239 40p | BD140  a3sp | ZTX500 16p | 7416 27p | 14132 0p | 4017 65p | 7918 98p BuF. 100GF :
ASY53 81p | BFIIS 25p | 2N706 13p | 7417 27p | 74136 79 | 4018 90p | 7924 98p 1504k g"
ASY54 81p | BFI67 20p | 2N1131 23p | 7420 12p | 74141 S6p | 4019 65p BRIDGE i b
ASYS5 69p | BFI73 27p | 2N1132 23p | 1421 28p | 14142 202p | 4020 95p | THYRISTORS RECTIFIERS e I'z'P
BCID7 8p | BFI7TB  3dp | 2M1302 38p | 7422 18p | 74145 65p | 4021 98p | 1A/50V 28p| IA/SOV 2zp | 20 iow
BCIG 8p | BFITY 37p | 2N1304 54p. 7421 250 | 14147 135p | 4022 85p | 1A/100V app| MWI00V - 24p P
BC109 8p | BFIBD a7p | 2n1305 25p) 7428 34p | 74148 120p | 4023 15p | 1A/200v  asp| 120V 27p
BC113 17p | BFIBI 37p | 2N1306 39p | 7430 12p| 74150 0p 1a/400v  aop| !A/400V  30p | REgiSTORS 0.25W
BCII7 20p | BFIB2  37p | 2N1308 90 432 24p | 74151 50p | cmos /v 3gp| A0V 34p | 4.7 ohms 1o 1 Mohm 1p
BCI19 29p | BF183 a7p | 2N1613 22p/| 7433 32p | 14153 60p | 4024 68p | ooy asp| MO0V 36p
BC140 3ap | BFIB4  28p | 2NITII 21p | 7437 24p | T4154 106p | 4025 15p | 400y s1p| 2A/200V  3sp |
BC142 27p | BFIBS 30p | 2N1893 aap | 7438 24p | 74155 63p | 4027 asp 2074000 40p | POTENTIOMETERS (carhon) 2
BCI43 27p | BFIG4 13p | 282217 27p | 7400 13p | 74156 63p | 4028 70p | LINEARS | 1 Kohm to 2 Mohms Tog/linear 26p
BC147 7p | BF1% 13p | 2N2219 21p | 1441 52p | 74157 63p | 4029 90p | Tyoon 41p | 5 Kohm 1o | Mohm log swilched 60p
BC149 8p | BFI197 16p ZNZigg 15p ;ﬁg 45p wg(ll ggp 4030 SOp | 741 p48 22p |
BCIS7 9p | BF198 16p | 2N2 26p 50p p | 4035 130p | 7 + 7
BC158 9p | BF200 3sp| 2N2484 22p | 7484 30p | 74162 80p | 44) 610 | Tasant 33",' 9PTO/DISPLAYS | FRESETS ‘Hﬂ"‘ horizostal
8C159 sp‘ BF224 Ispl 2N2905 22p | 7445 70p | 74163 80p | 4042 75p | cagh s0p 2NSTTY, 50p otim 1o 1 Muhm Ep
BC168 8p | BF257 37p | 2N2906 22p-| 7446 0p | T4164 0p | 4043 85p | cajnie 80p aceTl 70p
BC170 9p | BF258 40p | 2N2907 22 l 7447 55p | 74165 S0p || 4044 96p | £A30Z8R 85p oaPI12 TOp | TRANSFORMERS 740V primary
BCI71 9p | BF259 44p | 229266 10 | 7448 53p | 74166 100p | 4047 95p | CA335  f40p | OUVO4 90p | 505V loomA. 95p
BC172 BFRAY 30p | 2N2926R | 7450 14p | (4187 270p | 4048 63p | ca303%  yagp | OO 99p | 06vX2 IAKZ 350p
BC173 9p | BFR4D 30p | 2N3053 Tog | 7451 15p | 74173 120 | 4p49 40p | calDds 75p LED 3/5mm 9.0.9Y 100mA 250p
BCI1B2 10p | BFR7Y 30p | 2N3054 50p | 7452 13p | 14174 90p | 4050 asp | amse  rop | Ped 0P | g9y ik 290p
8183 10p | BFRED 30p | 2N3055 50p | 7453 19p | 74175 70p | 4066 40p | CA3080 70p | Yelow 17p | g0.ay 2 00p
BC1B4 10p | BFX29 25p | 2ma702 "8p | 7454 14p | 74176 90p | 4068 ISpI CA3T40F  74p | Greem 17p | gagvza 370p
BC186 23p | BFX3D 38p | 2N37D3 #p | 7460 Tap’| 14177 90p | 4069 16p | {M301AN 30p Clip 3p | gasvRe 200mAX2 240p
BC167 26p | BFX8S 29p | 203704 Bp | 1472 28p | 74178 120p | 4070 16p | LM3g8N 51p
BC207 13p ' BFXBG 31p | 2N3706 9 | 7472 24p | 74180 85p | aon 16p | (M380 75p
8C212 10p  BFXB7 20p | 2N3707 8p | 7473 25p | 74181 195p | 4072 20p | (M3tIN 05p Add 25p for pBip- All items new and full spec
' BC213 10p | BFYS0 15p | 2N3710 85 | 7474 25p | 74182 75p | 4073 20p | NeSss 25p |
1 Bc214 10p | BFYSI 15p | 2M3711 8p | 7475 48p | 74184 243p | y77 65p | HESSH 550
BC237 14p || BFYS3 28p | 2M3772  127p | T476 28p | 74190 72p | 4978 16p | TBAGAI  240p DEI_T A TEcH & co
BC23B 14p | gg;zlg 25p E:g;gg 230p 7430 45p 72191 100p | 4pp) 19p | TBASOD 70p .
BCA01 3p 21p | : &Ip | 7585 90p | 74192 100 3 A -
B3 s0p | BUZDS I40p, 2N3904 on | 7486 26p | 74193 110p ‘ i %,.E: a8l 113 | g2 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 %m%gg?[ ’;;’; (2N2222 Plastic .10) }g
1N4005 600v 1A .08 14-pin pcb .20 ww .40 . .
1N4007  1000v 1A 15 16-pin" pob 20 ww .40 R PN (Plasticzinmarked) -0
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?;’;’ y'sy 1DSAI' G?V gg
1N753A 6.2v 500 mW Zener .25 24-pin pcb .35  ww .95 grRgzone- 0
1N758A 10v " 25 28pin  pcb 45 ww 1.5 Brar g B8 igh eomeanode 1,95
1N759A 12v v .25 40-pin pcb .50 ww 1.25 MAN7%31 ;seg com-anoge %ged) : }%g
’” ° MAN3610 seg com-anode {Orange .
mggﬁa :2: . gg Molex pins .01 To-3 Sockets .25 MANB2A 7 seg comanode {Yellow) 1,25
IN52458  15v g % s L TN N ORI (| e e R
25 Amp Bridge  200-prv 1.95 )
C MOS - T T L -
4000 .15 7400 MoE 7473 .25 74176 .85 | 74H72 585 745133 .40
4001 .15 7401 .15 7474 .30 74180 .55 74H101 .75 745140 55
4002 .20 7402 .15 7475 .35 74181 225 | 74H103 .55 745151 .30
4004 3.95 7403 .15 7476 40 | 74182 .75 | 74H106 .95 745153 .35
4006 .95 7404 10 7480 .65 74190 1.25 745157 75
4007 .20 7405 .25 7481 7.5 74191 .95 74L00 .25 745158 .30
4008 57/9 7406 .25 7483 .75 74192 .75 74L02 .20 745194 1.05
4009 i35 7407 .65 7485 55 74193 .85 74L03 .25 745257 (8123) 1.05
4010 .35 7408 15 | 7486 .25 74194 .95 74L04 .30
4011 .20 7409 15 7489 1.05 74195 .95 74L10 .20 74 LS00 .20
4012 .20 7410 .15 7490 .45 74196 95 74120 .35 74LS01 .20
4013 .40 7411 .25 7491 .70 | 74197 .95 ‘ 74L30 45 741502 .20
4014 L) 7412 .25 7492 .45 74198 1.45 74L47 1.95 74LS04 .20
4015 .75 7413 .25 7493 .35 74221 1.00 | 74151 45 74LS05 .25
4016 .35 7414 .75 7494 .75 74367 .75 74155 .65 741508 .25
4017 /5 7416 .25 7495 .60 74172 45 74LS09 .25
4018 .5 7417 .40 7496 .80 75108A .35 I 74L73 .40 74LS10 .25
4019 435 7420 .15 74100 1.15 75491 50 | 74L74 .45 74LS11 .25
4020 .85 7426 .25 74107 25 | 75492 .50 I 74L75 .55 741520 .20
4021 W5 7427 .25 74121 .35 74L93 .bb 74LS21 .25
4022 .75 7430 .15 74122 .55 741123 .85 741522 .25
4023 .20 7432 .20 74123 235 74H00 15 74LS32 .25
4024 .75 7437 .20 74125 .45 74H01 .20 74500 .35 741537 .25
4025 .20 7438 .20 74126 .35 74H04 20 74502 .35 741538 .36
4026 1.95 7440 .20 74132 .75 74H05 .20 74S03 .25 74540 .30
4027 .35 7441 1.15 | 74141 .90 74H08 .35 74504 .25 741542 .65
4028 .75 7442 45 74150 .85 74H10 .35 74S05 .35 7415561 .35
4030 .35 7443 45 | 74131 .65 74H11 .25 74S08 .35 74LS74 .35
4033 1.50 7444 45 | 74153 .75 74H15 .45 74510 .35 741586 .35
4034 2.45 7445 65 | 74154 .95 74H20 .25 74511 .35 74LS90 .55
4035 .75 7446 .70 74156 .70 74H21 .25 74520 .25 741593 .55
4040 .75 7447 .70 | 74157 .65 74H22 .40 74540 .20 7415107 .40
4041 .69 7448 .50 74161 .55 74H30 .20 74S50 .20 7415123 1.00
4042 .65 7450 .25 74163 .85 74H40 .25 74551 .25 7415151 .75
4043 .50 7451 .25 74164 .60 74H50 .25 74S64 .15 7415153 .75
4044 .65 7453 .20 74165 1.10 74H51 25 74S74 .35 7415157 .75
4046 1.25 7454 .25 74166 1.25 74H52 15 | 745112 .60 74L.5164 1.00
4049 .45 7460 40 74175 .80 74H53J 25 | 745114 .65 7415193 .95
4050 .45 7470 .45 74H55 .20 7415367 .75
4066 b5 7472 40 ) ] | 7415368 .65
e9/74C04 .25
4071 .25 MCT2 .95 LINEARS, REGULATORS, etc.
4081 .30 8038 3.95 ] LM32075 1.65 LM340K15 1.25 LM723 .40
4082 .30 LM201 .75 | LM320T12 1.65 LM340K18 125 LM726N 2,50
A 14409 14.50 LM301 .45 | LM320T15 1.65 LM340K24 1.25 LM739 1.50
IC 14419 4.85 LM308 (mini) .95 LM324N 1.25 78L05 .75 LM741(8-14).25
4511 .95 LM309H .65 LM339 .75 78L12 75 LM747 1.10
74C151 1.90 LM309K (340K-5)85 1 7805 (34075) .95 78L15 .78 LM1307 1.25
- LM310 .85 LM340T12 .95 78M0O5 .75 LM1458 .65
9000 SERIES LM311D (Mini) .75 LM340T15 95 LM373 2.95 LM3900 .50
85 95H03 1.10 LM318 (mini)y 1.75 LM340T18 95 LM3B0¢s-14 PIN).95 LM75451 .65
'35 0601 .20 LM320K5(7905)1.65 LM340T24 .85 LM709 (s.14 PIN).25 NES55 .35
65 9602 .45 LM320K12 166 |  LM340K12 1.25 LM711 45 NES56 .85
BCRO'S, RAMS, CPU'S, ﬁg’gg v
ExPAOMS INTEGRATED CIRCUITS UNLIMITED NESS? 35
1.00 8214 8.95
4,50 8224 3.25
3.00 8228  6.00 7889 Clairemont Mesa Blvd., San Diego, CA 92111 U.S.A. S el
.50 8251 8.50 ini
145 | 8255 1050 - A Ll iala i DISCOUNTS
175 8713 1.50 All prices in U.S. dollars. Please add postage to cover method of T4 Ovds  Deduct
450 8722 1.50 shipping. Orders over $100 (U.S.) will be shipped air no charge.
3.95 8724 2.00 Payment should be submitted with order in U.S. dollars. 5,5303 i 559330 12?;
39 1.0 y i i i S 9
5 21333_4 4.92 All 1C’s Prime/Guaranteed. All orders shipped same day received. €301.51000  20%
azgg %%SPIO 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

FNDEOO 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 each. 4/£11.60. 8/£22.60.

Murata Ultrasonic Transducer £2.50 h
£4.00 pair. i

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 |
T

Prices mclude Pasi and VAT

T. POWELL

306 ST. PAUL'S ROAD, HIGHBURY
CORNER, LONDON N.1. Tel, 01-226 1489

Callers welcome

24 hr. Ansaphone order service
with ACCESS or BARCLAYCARD No

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}

purchase order.

THE. SINCLAIR PDM35
digital Multimeter
2

e
oh ? X

£27.95 cash with order or £29.85 company |

detuxe padded carrying ca:

THE SINCLAIR MICR

bhatteries

£189

- Portable

SINCLAIR OM2

DC volts 1
ACvolis 1

Diode test

Tash with ordgr _2cc 1.5%

A tull renge ot

A.C. Mains adaptor £3.95
30KV probe £18.64

The amazing pocket T V that will ~
pick up programs throughout the
world, complete wilh rechargeable

Sae (for detailed Brochure ex-stock)

Muitimeter

AC & DCcurrent TpA to 1A
Resistance 1] to 20mQ

10m() input, DC acc 1 0% AC

£5 2_. B0 ncvatwes3 7000 company purchase order
P ; VAT

se £3.20

OVISION

.95 inc var

39

3% digit 6 lunction
mV to 1000V

mVto 750V

O 1uAto 1 mA

30Hz-10KHz

Rachﬁr;eahlﬂ battory wwis £8.50. AC ada)
H2 E3.75. 30kv wohaga probe-

DM 335 meier complote wath 1831 l8ads and prods
Eveready carrying £ with lead siorage compermenti

KRAMER & CO

We will match sny lowar sdvertived price om e cssh with
|4 order basis i cornpetiior has goods in stock
9 October Place, Holders Hill Rosd, London NW14 1EJ.
Talox 888541 Antn, Kramar K7. Tel. 01-203 2473
Mail orders only. SAE o1 gats shests Expon enauines weleome

rices

p1ot/chiergor 240V 50
E1B.04

“N-TE-R-1-0-C-K-I-N-G

Nowest neatest
SySlafmy qvm
devrsed for sloneg smal
(3113 and companants
resislors capacion dwodes. tansislors. ele  Rkpd plastic units
intzriock together A werlica! and honramal sembinatans
Transparant nlaiee dtawers five label slots 10 and 2D have space
dwigers Buifd LD 19 3ny 40 eatMnet for wall bench Gr 1able top

[ As supplied to Posi Dfice, Indusiry and Government Depts ]

SINGLE UNITS (1D}
{5in x 2%in x 2%in ) £3.50 DOZEN
DOUBLE UNITS (2D)
(5n x4%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 al orders under
710 Orders <10 and aver please add 10% ca*ape
QUOTATIONS FOR LARGER QUANTITIES
Plesse add B% V.A.T. to totsl remittance
All prices correc( at ume aof gaing 1o press

Modern slim 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 “‘tC’’
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.

Bred circuit board BCB4
with projact

IC Range

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
Z2B11C 114x 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
BCB 2 175 x 65 £0.63
BCB3 125 x 75 £0.54
BCB4 125 x 50 £0.49
2B4v 229 x 165 £2.55
ZB4V5 229 x 165 £2.55

PB Electronics (Scotland) Ltd

9 Radwinter Road
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...

.niews on itemns available..

KW TN e 400 teewy pagme et T 5w mas onby £2.75.

..DT1200 Digital frequency readout module

911223 ultra low THD/IMD mpx decoder mociuie <% 3= SmuCTY S geeri mom Gecader with post decoder muting and pilot cancel £19.95

(OUNTER ATTRALTIONS:

New this month from Intersil, the ICM 7216. This is protaty Tre mnc mgavicmw me

for freq

Y /timer li

ever devised, It 2—wes 1 il I et TR LT

and operates on inputs of up to T0MHz minimum The simge. 2% e . ma T
*Leading zero blanking *Frequency ratio *Period * Unil cowmer “~me murmes = mew—ave
The IC cost is £19.82, and the T0MHz HC18U Xtal £2 .50 {%or Trmemmme smoe . "
circuit data is free with the IC, or £1 purchased separatety ‘| tuaer stz ot = D

New from Ambi

s the MC3357. 6v, 2mA standby NSFW = Dewcmor s soeecy

with 10.7 - 455 kHz balanced mixer. onboard oscillator Sewice amc Du'w werwmTweTs, = =
ideally suited to our CFM and LFY filter series, and cosms £5 7 awrty ol o - 250

Please note that OSTS prices exclude VAT at 8% == —ugmans
ambit jtems are at 12%% except those markea .
although a single combined payment, and 25p pos=sge cma @ w1 IE

(D4000

17p | 4058 | 563p
4001 17p | 4060 | 115p
17p 109p
53p
400p
25p
20p
20p
20p
20p
20p
20p
90p
20p
20p
20p
20p
82p
82p
150p
50p
190p
105p
372p
110p

4519
4520
451

2360

4522
4527
4528
4529
4530
4531
4532
4534
4536
4538
4539
4541

T 1) T T W
Pue e emmT TR W T S
T e
2RICES
SLASHED,

el

From the Worlds leading radio

innovation souree:

2omr from the MC3357, mentioned alongside, Ambit has the first easy-to-use low noise,
o zost UHF 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
s is 23dB, and NF only 1.6dB. Combine these figures with the famous ease of use of a
2@ 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:

Series  Sgale Area il

500 14x3Imm Internal 12v
920 30x80mm from behind
830 36x63mm  internal 12v.
940 twin 35x45mm from behind 350p
950 55x45mm from behind 300p
Stock movement 200uA /7508, The 930 secies
is 5% linear..athers are 77uA at 50% FSD. Th
and many otfers available in quenthy for OEA|
SAE for {01 scale dotails tesse. (Nt in cat}

cost?
250p
276p
3760

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 & Y0rom |FT: for AM/FM - 1000s es
455/4F0kH:  most (ypes of appens
10.1MHe

Short Wave Coils sets

Now mwo raapes of impedanca/coupling oa 33p
TV video and sound 1Es/datectors
Anather mew tange i 10mm 33
EMH2 cerarmc |F sound” filzer __ .Bop
ivioided VHF coiis tull catalogue 15p

Ultra stable coils for 30 - 200MHz from 20p

| L2900 we s A/ adiustable VEA

CES

500 yemey 5T TOZ20 package A all 950
7900 weres IS TOZ20 package 1A all £1
FEMOC mras TOZ20 sackage KA all 90p
TELCP wras TOF2 100mA all 35p
185p
TREG T2 Samp sdjustable volts  175p
7 T =arp adfustable voits 175p
| TEXC precuon controilet &5p

L

!ﬂ-\!ﬁ FILTERS FOR NDISEIRFI etc
| T e @ 1£C connectar 483

| 3 smp 2 “wire iV cave £3.BT

H
LMI0BN
LM38H
LB3I8N

AM
LM 1AM
L MAOE|

“‘ti FO3HC to5 64p
e P05T ol 36p
o) TIOME 105 65p

22851 NESIIN

llnEnnsT“ I

g

op'o 7 seg displays

043" H ﬁt_fEfﬂl:flﬂg’ HP:
50B2- 7650 red CA
50B2- 7653 reo CC
5082- 7660 yellow CA
50B2- 7663 yellow CC
5082- 7670 gieen CA
5082- 7673 greon CC
0.3” Standard HP
50B2- 7730 red CA
5082- 7740 red CC
0.5 Fairchild
FND500 red CC
FND507 red CA

wzu 71p

233p

OPC gd S8p
722CN 68n
P41CH 105 66p
2o
2
1iCp
105p

}a7e

150p
150p

MBCN
NESIT

TLL:Standard AND LP SchottkY :.q -

AN rLsNe N
7455
7460
7463
7470
7472
7473
7474
7475
7476
7478
7480
7481
7482
7483A

7400
7401

LSN'
3 24
17

28

74126
74128
74132

N

© SN’ N
57 | 44 {74185
74 74188
73\ 78174190 115 | 92

LSN
134
ol ICM7297.: count
& display £9.50
1CM7207.- clock
pulse IC £4.95
1CM7208 - count
& display £14.95
{CL7106CP - LCD
74196 DVMIC £9.55
74197 KIT.  £24.80
74198 LED OVM wirh
74199 < £20,
74248
74251

29 [74191

a0 |74192 105 | 180
60 | 74193 105

60 |74194 105
74195

Ambit oversPiII
«hve remainder of the
74253 leolumn i not OSTS
74257 vancap dlodes
74279 VAT
74283 &A\OZ
74290 12210

4 1
s 881058 4
#B1048B D
8xBB104B 200p
MY AM2 14Bp
MVAM115 105p
MVAM125 105p
¢hatching 10 a max
lof 6 diodes  25p
aer diode (1%)
74379 KV1210  275p
74399 &’N & sw;rchmg
74445 2

BA479 pm

pesy 81061 pi- ne(work

 DiscA 3

s A H _c .
Radio; Audio;Comms ICs:
Only the very best quality - and only types
we have used in our own laboratory tests
Radio fraguency % mixers +.o1cillswr i,

Al 'EEL B e VAF front znd symem
TDA1083/ULN2204 am/Im/audio in one IC
TDA1090/ULN2242 am/im hifi tuner system
HA1187 LF/30MHz am receiver system
CA3123E/uA720 LF/30MHz linear system
TBAE51 LF/30MHz linear svstem
SD6000 DMOS RF/Mixer pair
IF 1F amplifiers

CA [CBNADZ Jamout TN TF system

A1137W/K 4420 as 3089 + deviation mute
CA3189E  update with deviation mute
TBA1202/SN76660N FM if and detector
TBA120S hi gain version TBA120
MC1350P age |F amp
MC1330P  synch AM demodulator
MC1495L precision 4 quad multiplier
MC1486P  popular double balanced mixer
Communications circuits
KB4406 differential amplitier
KB4412 2 bal. mixertfagr/galn/doud conv
KB4413 am/fm/ssb det. AGC. ANL, mute
KB4417 3mV mic processos preamp
KB4423 FM noise blanker system
Audin peesmps
CM38T sterec high gain/low THD
LM1303 stereo audio optimized OA
TDA1054  high quality with alc option
KB4417 see above
Audio Power #ingy R W L .
TBAB10AS 7W RMS overload protected
TDA2002 8W/2§2in pentawalt package
TDA2020 15W RMS hifi power dc coupled
TCAS40 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 De
MC1310/KB4400

28

$53388

es

riginal pll decoder
CA3090AQ RCA’s pil decoder
UA75B8  Buffered version of 1310
£M1307/uA707 non pll type
HA1186 advanced adj sep pll low thd
HA11223 newpilot cancel low thd/imd
All ambit decoders are supplied with the LED
beacon of your choice. Please state colour.

Discrats samiconductbrs

Some of the biggest stocks of specialist MOS and
FET transistors for radio in the UK.

BF900 BOp* 40673 55p* 40822 43p°
40823 51p* MEM6BO 75p* BF256S 34p°
Most types for most RF circuitry, 1nc new
UHF T package types etc. See price list
Hitachi ¥MOS 100W E'y;e:iaviéu-_
Hitachi 25K 134 /25J48 100W comp
VMOS. Data and circuit info £1, and the
devices themselves for £14 00 a pair *

Ty
WhASHE

X

Trom Talatunk square
And round, aB1 a1 the bust valu
LED size {mm) 2.5x5 5 dia 2.5dia
D 17p 14p 14p
Yellow 20p 15p 15p
Green 20p 16p 16p
Orange 24p /he  29p/heb 17p
he= high efficiency L= lens end
Switch Systems: Check our combinations f
A vary wide selectian of BOTH Al;u SUE
series units, (S /AB/QOreor ) &
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 1mH 16p
BRB series  100uH to 33mH 18p
10RB series 33mH to 120mH 33p

FM IF FILTERS ceramic and linear phase
CFSE/SFE10 7 stereo ceramic |F 10 7MHz
filters in 5 groups 50p
CFSB107 mono/roofing IF filter 50p
BBR3125N 4pole linear pahe 10.7MHz 150p
BBR3132A Gpole linear phase 10 7MHz 250p

MPX pllot tone filters for 19 & 38kHz

BLRA3107N Stereo 4k7 impedance 215¢
BLR2007 Stereo 3k3 impedance 220¢
BLR3152 Mone 4k7 impedance 100p
BLR3157 Mono 4k7/3k0 imp 100p

AM/FM/SSB IF FILTERS

MFL series 2,4kHz ssh /455kHz carvier
MFH series 4/5/7kHz BW on 455kHz
MFK series 7/3kHz BW on 455kHz
LFY455D 12kHz 4 ele ladder on 455kHz
CFM2455 6kHz micro mechanical
SFD455/470kHz murata IF filter
CFT4B6R/C A/BkH2 min + 21FTs
CFUMZOC SkHE'on A70kHz

Ratio Dztectors for-FM/NBFM

1A651/7 455kHz ratio det

KAN1508/9 10.7MHz ratio detector
94ACS15106/7 10.7MHz ratio detector
Quadrature detectors for CA3089E etc
KACSKEBEHM  giagle- o
KACS3342/3 dauble Ao

Pafyvaricon tuning capacitars ¢ trimmers
7AT05TT 21266pF AM 95p
Crnniz ?lmp AM

2220pF FM 1750
CY2321 78R 2x335pF AM

x20pF EM

1195p

{2 'rimmarst  245p

74490 140 ﬁtenualor
14668 1110 fBA 82bandswntch
21p

MISCELLENY[sR%:, 122

Requests for the

inext issue of the
logus now betng,

LM3906  72p [CYimicew

11090DC 1400p [Bookse for des.

And Finalty-

Further details of these, and many more of
the wonders of the world of wireless in the
new Ambit catalogue - with magazine supp-
fement. 45p inc pp ete

Phone (0277} 216029/227050 9am-7pm

- pal.:
8620 rivide by 100 fi is ready {about

callers wel anytime

Tuner Modules

From the biggest and best range...

TUNERHEADS for 88-108MHz band 2(vam:apl
EF5803 6 cct, 3 MOSFETs, amp. osc

EF5801 6 cet, 2 MOSFETs, osc op

EF5600 Scct, MOSFET RF, by TOKO
EF5400 A4cct balanced mlxar/pm age

EC3302 3cct FET input

TUNERSETS by LARSHOLT (head+IF]

7252 Dual MOS head/iow dist |F

7253 FET head, mpx decoder inc 26.50
/F AMPLIFIERS all with deviation mute, agc,
Ffe. marer drives e R Y e
7020 HiGaln duaf ceramic filmr
7030 Mos preamp, linear phase filter
7130 2 mos preamps, 3 Ipfilters 16.25
NBFM1 _ 455/470kiHz NBFM moduls 9.95
MPX decoders, all with piot tone Titers and,
buftfer amplifiers for min 300mV RMS

92310 1310 based system 6,95
93090 3090AQ based system B.85
91196 HA1196 based + birdy filter 1299
911968 HA1196 based + birdy filter +

2 x LM3B0 audio monitor amps 16 45
HA11223 based system 12.50

911223

AM RADIO -

91197 The original MW/LW varicap
tuner with electronic switch

9122 The uniband tuner module

AM FM RADIO UNITS

71083 Using TDA10B3, provides a complete
MW/LW/FM portable radio chassis
for clock radio etc 12,95

710B3D Drive/dial system for 71083 178

SPECIALS: TUNERHEAD: 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.

11.85

695
1095

13.22

1 150MHx  4.20p [Novembat|. Plome
B5HB00C 320MHz lmnd 45p to resarve
disids by ten 7.80p {3 copy.

2 GreshamRood, Brentwnud Essex.
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8T .50 | 7aI78 0| T4SE k7] .16 | 4085 110 f 7231400 a6 | BOISAL RN 95 | “2H204 o0 s e i T D e e opcle
s 0 | 4 | 4885 90 | 4006 82 |-4006 110 | 780510220 1.10 | ACI87 18| o3 95 | 22904 T2 | awe, TTL compatnn iy o8 il lapait. Bs poll o rebiiars
1476 26 | 74178 1.2 | 741865 35 | 4007 .16 | 4097 350 | 981210220 110 | BL20B 12 | oci 25 | 22906 | Daded Low powar dhvaspution, TSl speraliog 0.3mw
7480 A5 | 74170 0 | 740883 95.| o8 82| 4099 112 | ‘510220 1.0 | -Be212 12 | ocs 65 | 3053 N Mz el g i plledbenn
7481 90 | uie W | 74805 1.10 AS | 4000 190 | b4 v0220 1,10 |.AC212L 12 | mai 1.70 | 2N3054 a,
482 20 | 74101 vz | Tasior 36 | w10 A8 4404 1.00 | foo5 10220 1’55 | BC2I13 BRI R 1.00 | 243055 42 - — -
7483 72| 1182 JT% | 748109 .36 11 15 l )2 .30 ] 1912 10220  1.55 | BC213L 1| TP2ga 42 | 2340 .50‘ g
7484 90 | 745182 =3 ms:lz : 012 :g :ﬂ&g |'£.1 191570220  1.55 :EZZII:L :g Hszzgg g %2702 :; A -
Il .88 ; LsI3 ) 13 : . : ) 50 | A |
s | T g | A o 0 | g 30 [ (AMPRORLE | s 16 | TR 5 [ 29705 0 92 GODSTONE ROAD |
74586 1.50 | 741850 120 | 745123 .82 | ig15 74 &i01 A7 03 pin 11 | BC2BIB -15 1| Tip308 .55 | 2M3706 -0 WHYTELEAFE ,
480 200 | 74186 10 | TusiA 245 | sy A2 | 4502 88 12 acs:s 2 | Tea & m;% o8 SURREY CR3 OEB
W R D omlen  we algm B s g | den mpam o
402 ai| T o | s e | e 42 | 400 105 | 1hon 2| s 0| ypai 55 A gy [ — T o PO s o
1493 01| mge 99 | 41813 40,| 4020 82 | a1l o | BP0 29 | 3072 15 | TiPs2a .55 | DI3B19 i ovtrseas), BISCOUNTS: Dr £10 fess §%. vet £20 logy
1y B [am s lrasie 53 2 1 32 | 7 pn" 32 | BO115 o | Tesz S| B HEE 0 er £ 15h Dwe 100 It e g
485 54 |la19 0 | 7415139 53 | 4072 82 | s 285 gy oo 4| B0Ial A0 | Tpazc 70 | nas0s A | e
149 89 | 14135 S| TASISL LIS 15 | Gis 260 [ 4 1ln ‘o, | 8012 Al | TiPals .67 | 7N3906 12 :

TOTAL AmpLIFiCATION FRom GRIMSON ELEKTRIK

'WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS
STEREO PRE-AMPLIFIERS

POWER SUPPLIES

We produce sunable power supplies which use our superb TOROIDAL lransfarmers only 50mm high with a
120-240 primary and single balt fixing (nciudes capacitors /bridge rectiier)

POWER AMPLIFIER KIT :

The kil ingludes all k. b &N hard 0 house any twg ofour powar amp modules plus a power
supply i Is contemporarily styled and i quality censmiant wity that of our it praducts. Comprehensive
nstruclipns and full back-up service enaolen # novice to Build 1t wirth ggntidence in g tew Houra,

CPR 1—THE ADVANCED PRE-AMPLIFIER

Tre beat pre-amphiter in the U K The supenority of the CPR § & probabey on e dise 1tage Tha oveifoag iGN
| & & swparh 4008 This together with e high slewing rate ERLIES Cloar Log, sees with tugh cutput cartridoas  POWER AMPLIFIER MODULES

tiaching heavily mociiated records Comman-mode dstoninn & ehminaed By ubud! design W | & A ls: CEB08 60W/8 ohms 350 5w £16 30
accwate 1o 108 1ignal to none raue 1 T0DA fmiatwe 1o J.8mY. disioermn 005% 41 J0dB ovarfopd Z0hHg CE 1004 100W /4 ohms 380,350 £19.22
Fallawing this siage 13 the fiay Ual/balance Stage to bring Wpe. tuner OIL; v W Sower smp signal levels  CE 1008 100W /8 ohms 45:0.46v £23.22
Swgnal 16 nose raig BEAR, slew-rate IV/S THO Q0H: — 20Kk DOEW 2tuny lewel £ ET munng No  CE 1704 170W/4 ohms 45045y £29.12
conteois §n8 tled There 13 A0 Browgon for wae conrrals CPR 1 pee s 138w BO & 3Gehm Suppiy lobe =45 CE 1706 1 70W /8 ohms GO-0. 60w £31.90
alts
TOROIDAL POWER SUPPLIE g
EREDIDSY FOWER sursLiE 04 €14.47 POWERAMPIIT SRR
MC 1 PRE-PRE-AMPLIFIER Cras i 2108 160 e Cilon
g':g: :"'f S gs :ggg o Ve CE 1702 ﬂ :;f These are dwailabin in WO VETSINI — ooe
Suitable for nearly all pigving-eou ganitniges. iLvity 70/170uV switchable g the p ¢ b This module brings Ry ,"'r T ICE ivoa L2268 U 3ndard componenis, bnd thé ot
Signals from the now pupulet Iow outpat:Aioving-coil cartridges up to 3 5mV fiypical signal required by mos! CPSE o 21 CF 1704 or 24 CE 1708 £2395 7 S) uses MO iasisiors whiers niceusan
pre-amp disc inputs) Can be fowerod fromr a 9V battery o from our AEG 1 re Ufator board SraE e T and lammium capacitors,
HEATSINKS CPA| €29.39 LPRIS £39.98
LIght duty S0mm. 2 T . €130 MCl €1880  MCI5  ezeae
REG 1 — POWER SUPPLY Medim powor, 100mm. 3 40/ W £2.20
b Oisce gmup 150mm 11 Cow £2.a5 POWER SUPPLY:

The regulator module. REG 1 provides 15-0-15v to power the CPR 1 and MC 1 11 can be used with any of our Fen 80mm stme 120 or 240w €19.50 REGI £6.75 TR Wors
power amp supplies ar our smali transformer TR 6. The Power amp kil will accommodate 1t Fonmounted on rwo dnitag TOOMen heaty)rris
w

2.0 € 85 € max with two 1 70W modiles €28.16  BRIDGE DRIVER, BDI1

POWER AMPLIFI) ERS THERMAL CUT-0UT, 70 C £1.80 !:’.?J‘.‘.:‘..“.’J,;Sf.f%‘ﬁ.“'"“ 22 "m“;;_"&j
e ] _ ; 5 y Oeninbuitor :
T DAL L o a8 g s it v sommn CRIMSON ELEKTRIK

1nLUtalon for the higheet quaiity 89 thir loweat vrices The power amp is avastabie in Yive typee they ait hguw the

same specidicatcn T H D;vn-:allv 01% any power taMz 8 ohmy, T 1 0 nsgnAicant. siew rate l-rn.l?gV' us, 1A STAMFORD STREET, LEICESTER LE1 6NLL, Tol CIEENCE TR
Srgnal ko none o 11088 fraquency responts OHE-3bkHe =398 stabdiry untonthgnal) prorecnod dejves g |
¥y load safely. sonsiraty 775mV 250mV o 1 D0mY gn frquesl) sizo 120 2 80 x ISmen Al prices shown are UK only and include VAT and post COD 90p exira. £100 imin Exportis no problem please

write for specific quote. Send large SAE or 3 International Reply Coupons for detaied information
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Design of
Digital Systems

[y S — o puimer 21

oo 3

oo

packed with information, diagrams and questions designed to lead you
slep-by-step through number systems and Boolean algebra to
memories, counters and simple arlthmetic circuits, and finally to a
complete understanding of the design and operation of calculators and
computers.

The contents of Design of Digital Systems include:

Book 1 Octal, hexadecimaland binary numbar Systems; conversion
between number systems; representation of negative numbers;
complementary systems; binary multiplication and division.

Book 2 OR and AND tunctlons. logic gates. NOT, exlusive OR.
NAND, NOR and exclusive-NOR functions: multiple input gates; ruth
1ables; De Morgans Laws; canonical forms: logic convantions;
Karnaugh mapping. three-state and wired iogic.

Book 3 Half adders and tull adders: subtractors; serial and paralle!
adders; processors and arithmetic logic units {ALUs); multiplication
and division systems,

Book 4 Flip flops; shift registers: asynchronous and synchronous
counters. ring, Johnson and exclusive-OR feedback counters, random
access memories {(RAMs) and read only memories {ROMs).

Book 5 Structure of calculators, keyboard encoding; decoding display
daia: register systems; control unit; program ROM; address decoding;
mstruction sets; instruction decoding. control program structure,
Book 6 Central processing unit {CPU); memory organisation;
characies representation; program storage; address modes: input/
Qulput sysiems, program interrupts; interrupt priorities; programming;
assemblers; computers; executive programs; operating systems and
time sharing

f=aecutive, scientist, student, engineer.

Contents include: Binary, octal and decimal number systems;
aonversion between number systems; AND, OR, NOR and NAND
g#@es and inverters; Boolean algebra and truth tables; De Morgans
—aws; design of logic circuits using NOR gates; R-S and J-K flip flops;
wrary counters, shift registers and half adders.

CABBRIDGE 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

Understanding Digital Electronics
New teach-yourself courses

. v . + “e e .
Egmég%miis written for the engineer seeking to learn o
more about digital electronics. [ts six volumes — each A4 size — are

Eﬂa! Computer Logic and Electronics is designed for the beginner
‘mathematical knowledge other than simple arithmetic is assumed,_l '''''' Combined sets @ £13.00, p & p included
“hough the student should have an aptitude for logical thought. It consists
= four volumes — each A4 size — and serves as an introduction to the|
Lsusect of digital electronics. Everyone can learn from it — designer,l

In the years ahead the products of digital electronics technology will play
animportant part in your life. Calculators and digital waiches are already
commonplace. Tomorsow a digital display could show your vehicle
speed and petro! consumption; you could be calling people by entering
their name into a telephone which would automnatlicaily 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 piece!
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: £8- I n

+90p. post &

And the four volumes of packing

Digital Computer Logic and
Electronics cost only: £4 .60

But if you buy both courses, +£1 post &
e total cost is only: £ I 2.00 *  packing

Price includes surface mail anywhere in the world — Airmail extra

Flow Charts & Algorithms.

HELP YOU PRESENT:

safety procedures, government legislation, office
procedures, teaching materials and computer
programs by means of YES and NO answers to
questions

THE ALGORITHM WRITER S GUIDE explains how
to. define the questions, put them in the best order .
and draw the flow chart, with numerous examples
shown. All that students require is an aptitude for
logical thought. Size: A5, 130 pages. This book is a
MUST for those with things to say

+ 45p post & packing by surface -
£2 _95 mail anywhere in the world. Airmail-
extra.

GUARANTEE :

If you are not entirely satisfied your money will be refunded
Cambridge Learning Enterprises, Unit 12, Rivermill Site,

i Freepost, St Ives, Huntingdon, Cambs PE17 4BR

England -
I Please send me the following books:
r = - sets-Digital Computer Logic & Electronics @ £5 50, p&p
included ;
l sets Design of Digital Systems @ £9 00, p. & p. included

...... The Algorithm Writer’'s guide @ £3.40, p & p included
Name 5
Address

i

|

e .

I I enciose a "cheque/PO payable to Cambridge Learning Enter-

g Pprisesfor£ ... ..

1 Please charge my “Access/Barclaycard/Visa/Eurocard

I ‘Mastercharge/ Interbank account number . . . . . - -

I Signature., . ............ ... .. . “deleted as appropriate
Telephone orders from credit card holders accepted on 048C-

| 67446 (ansafone). Overseas customers should send a bank draf: s

 sterling drawn on a LondorltBank., 5 AE

—
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The latest kit
innovation!?

el Spsrhrit

the quickest fitting

CLIPON -
capacitive discharge
electronic ignition

iNn KIT FORM %

@ Smootherrunning "/
@ Instant all-weather starting

S

L

100

@ 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. -

Because of the superh design of the Sparkrite cireupt it complelely eliminates
peoblems of the cantact breaker Thens is no mistire due to contact breaker
bounce which s ehmuinated electromcally by a puise suppression cireuit which
prevents the unlt tikng If the points bounce open at rgh R.P M. Jontact breaker
burnis elimmated by reducing the.current to about, T H0th ot.the norm. 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
pratiems af SCR flock on and, theréfore, gliminates the possibility of blowing the
translstos ot the SCR, (Most capacitivedischarge ignitions are not complitely
foolproof in this respact]. The cirouit incafporates a voitage regulated outpiit for
greatly mproved cold starting  The circuit includes byt in'static wming light
systems functon hght, and secutity changeover swiich - All s 1 vahicies with
evil/distributor ignition up 16 8 cylinders.
THE KIT COMPRISES EVERYTHING NEEDED

Die pressed epoxy coated case. Reatty drilled, alumuniium extruded tase and heat
sink, coil mounting clips. and agcessornes Top quality 5 year guaranieed
transformer and Cumponents, cables, commeaetiors. P.C B . futs, botts dénd silicon

grease. Full instructions to assemble kit neg. or pos. earth and fully illustrated
instaliation instructions.

NOTE — Vehicles with current impulse tachometers {Smiths code on dial RV 14
will require a tachometer pulse slave unit. Price £3 35inc VAT post & packing

Electronics Design Associates, Dept ET 10
82 Bath Street. Walsall, WS 3DE. Phoner (9) 6!14791

Name
Address

Phone your order with Access of Biarclaycard

inc VAT and PP QUANTITY Reqp. 270 SAE H brochure oniy requsie
| engias P &
KT £14.05 enciose cheque'P0's tor
TACHS PULSE SLAVE UNIT £3.35 ety
Chegue No

Access or Barctaycard Ng

l

All prices quoted include VAT. Add 25p UK/BFPO Ponags; Most orders
despatched on day of receipt. SAE with enquiries please. MINI

MUM ORDER

VALUE £1. Official orders d from schools, otc. (Mini c g
£5). Export/Wholesale enquiries 1 hol le list now lable for
bona-fide trad Surplus always d

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 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 01,0015,0 022,0033,0047,
0068, 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 47uF 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, 015,022,033, 047,
068, 1,22, 33, 47, 68, all 35V;
10/25, 16/16 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, 100uF
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 TM, E12 series Total 610 resistors
£6.00

K022 Extended range, tolal 850 resistors
from 1R to 10M £8.30

K041 Zener diodes, 400mW 5% B2Y88
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 B transistor
circuit gives 2 watts per channel output Just
needs transformer and speakers for low cost
stareg armp  Sustable metal cabinet (W374)
£2.00 of buy the amp, case and trans-
tormar for £10,00 ang get DIN speaker
sotkets 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 available

PC ETCHING KIT MK 111
Now contains 200 sq ins copper clad
board. 1Ib Ferric Chloride, DALO etch-resist
pen, abrasive cleaner, two mimiature 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.

or

—————H

“THE NEW 1978-9
GREENWELD
CATALOGUE

FEATURES INCLUDE:

* 50p Discount Vouchers

* Quantity pnces 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
4086 bit dynamic RAM with 300ns access
time; 470ns cycle time, single low capacit-
ance high level clock i3 Fully TTL compat-
ible; Low power diszipatian. Supplied with
data £2.75.

MISCELLANEOUS ICs
Supplied with data it requested MC3302
quad comp. 120p; 710 diff comp (TOS9)
40p; ZN1034E precision timer £2.25;
LM711 Dual diff comp 65p; LM 1303 dual
stereo pre-amp 75p; MC1469R voltage reg
£1.50; UPC1025H audio £3.50; 575C2
audio £2,88; TDA2640 audio £2.92;
TBA810S 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
WB47 Low profile PC mntg 10x 33 x 20mm
6V coil, SPCO 3A contacts 93p.
WB32 Sub mintype, 10x19x 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.
W818 12V 1250R DPCO 1A contacts Size
29 x 22 ¥ 18mm min plug-n fype 72p.
W839'50V ac {24V DC)cod 11 ain ‘plug-in
type 3Jpolees/o 10A contacts Only 85p.
WB48 Open canstruction mains relay. 3 sets
10Ac/ o compets_£1.20.
Send SAE for our relay list — 84 types listed
and illustrated

LOW COST PLASTIC BOXES
Made in high impact ABS The hids are
retained by 4 screws into brass inserts In-
terior ot box has PCB guide slots (except
V219).

V210 BOx62x40mm biack 58p
V213  100x75x40mm black 72p
V216 120x100x45mm black 86p
V219 120x100x45mm white 86p
SPECIAL SUMMER OFFERS
Audio ICs
76003N £1.40 76013N  £1.00
76023N £1.00 76033N £1.40
LM380 80p TBAB10S 90p
Linear ICs etc.
7418DIL  18p 8D131 24p
555 25p BD132 28p
1N4148 2p 2N3819 18p

DIODE SCOOPH]

We have been foriunité 16 obiain’'a {arge
quantity of urtested. mostly unmarked glass
silicon divdes Tesung a semple batch
revealed sbout 70% useable devicas —
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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varied our stocks
publishing o series

have bought from us bafore, you will knaw just how large
For thosa wha have yot to know, we
ve sdvartisemants month by month to
up-ta-date mformation snd prices on the most important
5t we cwry, Thase advertisements will sppesr in stapped
ion in five jourmals — E.T.1., Eiektor, Practical Wirelaas,

ARDWARE/SOLDER TOOLS

Practical Electronics and Everyday Electronics, so that the
tomplate series will be available erch manth, In this way, no
mbtier which journals you read, BY DETACHING AND SAVING
THESE PAGES, YOU WILL HAVE A VALUABLE AND COM-
PREHENSIVE MONEY SAVING CATALOGUE. Next month —
Section One.

B DER TOOLS \

VERO PRODUCTS

TERMINAL PINS
(Not made by Vero}

ecTrovALUE Buying Guide

Section5

SLOPING FRONT PLASTIC CASES
The 1798k has white top ard grey bottom

VEROBOARD 0 040 ' dia for O 1 matrix per section, the 2523E has light grey wop and dark
X§0 Tomp . controlied 0.1°" matrix copper clad 3 75 x 100 35p per 500 £1.%5 grey bottom section
s Egzg: 25" 46p 0052 dia for O 15" matrix per Both have anodised aluminium paneis
e e B B S e e M B 55 B
Supar £€3. o " 1214 B
2 plement gz50n | 5378 82 Boxes STANDARD 2523F 220 52 100 156 £6.36
B 2RY a0 DIP-BOARD £224  HighImpact polystyrenc ightgrey 19" CARD/FRAME CASE SYSTEM
L £ q 3 VQ Dip-Board 91p  lop. dark grey bottom section accepts plug-in modules and standard
BTt Quick Ch!lgect.;oardslgs: 24-way plug-in €220 Type L W H European size circuit boards
ccro 7568 EZABDN 32-way €2.40 2514F 100 50 25 £1.64 Light blue with natural anodised aluminium
mﬁ'r:?i:?é‘?-s B EURO Dip-Board €3.57 2516G 100 50 40  £1.86  endplates
hd 7546 £2.30N 0.1"" matrix unclad 2518H 120 65 40 £2.07 Can be rack-mounted
S 7538 £2.30N 375°x25731p5 'x3 75 '50p 2520 150 80 50  £2.35  Type Item Price
& attachment 6500 | EURG G 89p 2522K 188 110 60  €3.13  3841L Case £20.71N
£10.60N 0.15"" matrix, copper clad VEROBOX CASES 3842F End plate angles {pr : 83pN |
¢ Bl :i!'npN 975" s 2 B ;Gp S B SOP (;onstructed from ABS material 3843A 8" Module £4.00N
Sprint S ST/ §0p § & Y/l hghtvgrey top & dark grey bottom 3844G 4"' Module £3.05N
' gun €8.62N 67p B 45 X 15'583p section. Anodised ali front and 38458 2" Front panel £1.02N '
e monT £5.00N 0.2’ matrix, copper clad rear panels Internal guides for PC 3846H 1" Front pane! 97pN
% BE2VN :io.m 5'x34"° 76p boards 3979K 8oard for module £1.39
- BT At anrion PIN INSERTION TOOLS 1034E Veroboard, ciad £1.42
fod 1 th stand No PIT1 for O 040  pins Type 8 H D 1041J DIP-board £3.59
- TR e (0 1" matrix) £1.10 1237) 154 40 85 £2.56 (267H 31-wayplug 97pN
T EB9:DON 1238D 154 60 85 £2.82 (258C 31-way socket £1.06N
NWOOD PYROMETER No PIT5 for 0 052" pins 1239k 154 80 85 £3.38
£25.00N (015" matrix) €1.10 1410) 205 40 140 £3.53 EUROCARD CONNECTORS
SLDER TOOL SEO TN ICURTER : 12411D 205 75 140 £3.96 2876D 64-wayplug £2.47N
: £5.96N . ) 2874C 64-way socket £4.48N |
zite, PTFE SR3AN 66pN Suitable for any matrix B1p 1412K 205 110 140 £5.12 ‘
£X C-240VTI5W  £3.80N = S ——
v ‘-*":df‘;l 5‘4—20: NEW ANOTHER SPECIAL FROM ELECTROVALUE V
SRR WE ARE NOW NATIONAL DISTRIBUTORS FOR I
R L prave NASCOM 1 MICROCOMPUTER KITS
ﬁ 1'04 105” FOR DELIVERY FROM STOCK
ceN 240", £3.80N NETT PRICES FROM £197.50 + V.A.T.
lwu"-m} 15W. = i QUANTITY DISCOUNTS l
Bant £1.90N TRADE ENQUIRIES INVITED |
P ==ad bits .. A6pN | e —— — - = — — :
még 1o izs TRANSFORMERS
% OX 240V £3.60N All mains transformer primaries S0TS2A 50V 2A (110/ 120V pri} 606/1 6-0-6V 100mA £1.00
= I suitable for 240V input except for tapped 25,45V MT28B0 6V,.6V, 250mA  £1.40
s B 50TS2A Pri/ sec shield £6.55 909/19.09V 75mA  £1.00 |
!258_2;;\, 26WE2.60N GP302 30V 2A 28TO0S 12V, 12V,2-0-2V 0 5A GP909 9-0-9V O 5A £2.10
Sie E‘IIGDN | tapped at 12, 15 20, 24V £4.60 £3.85 12012/1 12-0-12V SOmA ET1 00
pat 5‘ GP501 50V 1A 28T1 12V, 12V,2-0-2V 1A £4.90 1200 12-0-12V 100mA  £1.20
g'f iy 13;’?‘ tapped 19.25,33,40V  £4.30 28T2 12V.12V.2-0-2V 2A £6.30 MT150 12V 12V 150~4£1.70
STAND 5i3 €1.50N * GP502 50V 2A 12705 6V.6V.0 5A 151A 15-0-15V 1A £3.20
- S 's N tapped 19,25,33,40V £6.30 {Split primary 120, 120V) £3.30 GP202 20-0-20¥ 0 75A £2.30
R s GP601 60V 1A CT1 17V 1A charger duty tapped 301A 30-0-30V 1A £3.80
P TM £4.75N tapped 24,30,40,48V £4.60 9V £2.95 Miniature L S tra"sfoi'-\E'
- -‘V 28W EG:TSN GP602 50V 2A CT2 17V 2A charger duty tapped LT700 Pri 1K2CT Sec 3 2n
W 16W £4.7EN tapped 24,30,40,48V £6.70 at 9V £3.25 3%
R oy 2.3 £4'.’5~ 50TS 50V 2A CTA4 17V 4A charger duty £3.85
il el tapped 25,45V FT16 3V 1 5A £2.45
= :’Ms £ { Pri/sec shield £6.55 GP12 12V 1 5A £2.30
2 2 80pN - — - —_—— -————I
Armm 30pN
e gtub B0pN PRINTED CIRCUIT RELAYS REED RELAYS 202~ corsiruction
. MATERIALS MINIATURE CONTINENTAL 5V 106n CSAS sirg'2 = ¢ 90p
L Sero— £1.908 COPPER CLAD BOARD 300 x TYPE 12V 645n CSA 12 singianlc 90p
£1.90N | 150mm Type R42 12V 185n 2 C/0£1.80 5V 57n CDAB dounie ~ ¢ £1.28
= pinad far HMS Single Sided Type R44 12V 185n 4 C/0£2.00 12v320n CDA *Z scuble nlo
SRBP BS5p; Fibreglass £1.65 PC socket type P40 97p E1.19
£6.70N Double sided SRBP £1.00 Ordinary wiring skt W40 88p REED RELAYS sncicsed type
. £5.70N UNCLAD SRBP 300 x 150mm Mounting strip 6 posn R40  26p n/o
T Saldor Kt in presenta- 56p PIGMY MAINS RELAY 3 C/0 LPS12 singte 590~ 9Bp
£8.90N FERRIC CHLORIDE, Lab grade 10 amp 6V 29n, 12V 110n, 24V LPD12 double 355= £1.32
PSS soicar-kit in wallat 100gm pack 47p; 500gm jar 475n LATCHING RELAYS enclosed
£7.60N £2.30 alldc each £2.30
POSITIV-20 Aerosol, 75cc with 240V a c. 8200n coil £2.55 V200 £2.30
instructions £1.30 | CLAT2 2% 225~ £2.30
ETCH RESIST PEN ‘
Decon with spare tip 8Sp = i
| 730063 00
] SILVER CONDUCTIVE PAINT
[ 3gm vial Elecolit 340 MEET US AT BREADBOARD 78 STANZ 2.8

= = of 2l ranges free on

£1.92£€1.68 £2.20 |

$2%T POST FREE U. K.
i = over £5 list
244 27p handling

WEDISCOUNTS on
vhere list
% where list

S MERCHANDISE
NI NEW
=ED

#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-
MENTTOADD TO IT

OUR COMPUTER-AIDED SERVICE
TAKES GOOD CARE OF YOUR
ORDER NO MATTER HOW LARGE
OR SMALL

SWITCHES
ERG Oual in Line
One pole change over SDC1  42p
Two-SDC2, 78p 3—SDC3, £1.08
On Off 2 pole SDC2 42p 4 pole
SDS4 75p. 6p SDS6 £1.08.8p —
SDS8, £1.32.
Multiple — 1p/8 way DS16A1—8
99p 2p/4W DS 16A2-4 £1.08
ROTARY MAINS
Lorlin MS 4 amp .
WAVECHANGE
Lerlin CK series, MBB contacts
12W  37p 1p

6W 37p 2p

4W 37p 3p

3W 37p 4p
ROTARY SWITCH KIT Type RA
6 wafers 60p
RA Wafers MBB
1P 1W or 2P 5W
RA Wafers BBM
1P 12W, 2P BW,
3p 4W, 4P 3W,
6P 2W

48p

66p

66p

RA Shorting wafer, MBB
Rotating open-circuit 66p
PUSH BUTTONS

Standard Size

SSP10. 250V 3Aac

push on, push off

panel hole 0 5°

SSP11,as SSP10

push to make

Sub-Miniature 250V O 5Aac
8531 push to make

8533 push to break

{Panel hole 0 25"")

§9p
52p

62p
62p

CASTELCO RANGE 250V 1A
ac

0 375" hole with long white fixing
ring unless otherwise ordered

No 2644 SP make 18p
No. 3244 DP make 34p
No 2648 SP break 18p
No. 3248 DP break - 34p
No. 2634 SP on/off 17p
No 3234 DP on/off 30p

No 4434 as 3234 but switch
sections reversed .3

No 4444 as 3244 but switch
sections reversed 34p
Spare rings in black, red, yeliow,
green, blue, white or pink each 1p

TOGGLE 250V 1 5Aac
Chrome finish

1011C SPST 56p
1016C SPDT 61p
1019C SPDT

centre-off 64p
409 DPDT T7p
Sub-Miniature 250V 2A a c
Panel hole 0.25"
S$7101 SPDT . 83p
§7201 DPDT 84p
S$7203 DPDT

centre-off 84p
S$7205 DPDT biased

each side £1.20
S$7207 DPDT biased

one side £1.51
S$7211 SP 3-way £1.10
S$7301 3PDT £1.42
S$7401 4PDT £1.80

MICROSWITCHES SPDT
SSUO1 button, lever or roller 85p
TIME SWITCHES (Smith’'s)

For electrical use, 13A rating
IMERSET for wired-in

situations, 2 on & 2 off actions per
day £11.60N
AUTOSET 13A socket outlet
Otherwise as Imerset ~ £10.95N

ELECTROVALUE LTD

28, ST. JUDES ROAD,ENGLEFIELD GREEN.

EGHAM,SURREY TW20 OHB
Telephone Egham 3603 Telex264475

Northern Branch -680,BURNAGE LANE,
BURNAGE, MANCHESTER M19 INA(061)432 4945

|



b WIRE-WRAPFING TOOL
Wieed) G (G2 -5 ' 025" (0,6 3mmisg

- oost "MOBIF LD wrap
Poslive iNdexing, ants
Ve wIDPInY devite

Cl

D

8t tor AWG 30[{BT 30
Bat Yot AWG I
5628

A[*or awG 30~ [Bw &30
Bl ror Awe 2628 ] i 2g28

3 IN 1 WIRE DISPENSER
New wire dispenser culs
and strips three different
colours of wire Quick and
easy to use pocket size
Wire Size: 30 AWG

50 ft. Red, Blue, White

Kynar insulated.
£4.07

OK PLIERS AND
CUTTERS

UNIVERSAL CUTTER
LCuts averyhing. Leather,
wire, plastic; tin-plate,
cardboard. Stainless steel
‘Dlades.

Just ane of the range of
high quality pliers, cutters,
tweezers and screwdrivers.

DE7A

B1-2628 |

DIP/IC EXTRACTOR

TOoOL £119

The EX-1 Extractor is

ideally suitad tor hopoy

enthusiast or 1ab 4ngineer

Featuring ane piece sprng 1

DIP/IC INSERTION
TOOL WITH PIN
STRAIGHTENER

£279

stesl construction. 1 wiil
extract all LS|, MS1 and
SSI devices of from 8 1o
24 pins.

Extractor Tool E X-]

i

an u:@

WIRE-WRAPPING KIT
Gontains: Hobby Wrao
Tool WSU-30 M, Wire.
Qisganser wO-30.8, [2)
14 Difrs, (2) 16 D1P's.
Hnbb% Boarg H.PCH. |,
QIP/IC tnserlion Tool
IN5-1416 ang DIP/IC
Extractor Too) E£X-1,

Wire-Wraoping wWK-4g
falll Blus

£19.22

.
Brotlems.

a Simplity Protolype and
Droduction testing, fleld
tarvice work, and quallty
Lontrot.

IC TEST CLIPS 287

FOR DUAL-IN-LINE

PACKAGES

® Provige full access o
integrateq circult DIP
LIS

* Remove DIFs damage
iree

® Avallable in sizes to
accommodate all DIP's;
TIC-ld tits 14-pin DIP's
etc.

FROM 80p

TERMINAL ANO o
DISTRIBUTION STRIPS
Bread boarding building
blocks with universal
matrices of solderless
plug-in tiepoints.

® Facilitate quick,
solaerless circuit build-up L]
and check-out an

universal 1" x .1°" matrix

Are offered in ten
configurations.

Accept ali components
with leads up to .032"
dlameter.

cords.
Includes integral non-

backing.

Seeusat
BREAD BOARD 78
21st-25th November.
Seymour Hall, ll_.ondon

L A AR
Stand NO3. AI=—0

Require no special patch

shorting instant mounting

HOBBY WRAP TOOL

Wire-wrapping, stripping,
unwrapping tool for
AWG 30 on .025 (0,63mm}
Square Post.

Ag474, B 507

OK Machine &ToolUK|
Limited

48aThe Avenue-Southampton SO12S5Y
Telephone Southampton(0703) 38966 7 Telex 477222 Cablegram OKMAC

FROM 29p

DIP SOCKET
Duatan-hine gackage., 3
level wire-wranosng,
Bhosphos branze contact
tmointay finisn ping 025
0.63mm) ig, .100
2.54mm) centre spacing.

[TaFnbio T
13 Dip

Socuer
16 Ain Oro
50¢ kel

—

16 Dip |

|

RIBEON CABLE ASSEMBLY

Wil
with
Wik

4Pin Do Plug "2 ton
4P OpPlog § Lo

Ragufar
wras - A

4PnDpPug 8" Long

w530 With

Mogifiea
weap B | wsu-zom

GEPo Do Fiag © Lon
Wth 16 Pin G !f'_“l_'!';"‘IE}
Witn 16 Pin Bup Plug B

DISTRIBUTORS
WANTED % % sk

TAMTRONIK LTD |
- Components, Hardware, Cases, Part Kits, Full Kits A complete service to the
217 Toll End Road, Tipton f ETI Constructor.
West Midiands DY4 OHW. Tel. 021-567 9144 All Prices incl. VAT P&P 30p per order
Mag. PROJECT | .. q P
insue l | Except»llvhere capyrightrestrictions exist PCBs are available for alf projects fram Sept 1976
and include
Graphic Equaliser i 601 . Bs) | = 2?;2
Graphic Equaliser PSU { 602 55 | 129 e e e 560 A, B, C (set 3) 4.60 Bongos 85
TOF R F Attenualor 603 b2 A gﬁ 738 553 o 710 2m Power Amp 80 Loudhailer .80
Watchdag 604 2 1-49 S e2 Siog Double Dice 1.35 Continuity Tester 50
Watchdog PSU 605 At o e 428 | ag11 [ 152A BTV PatierGen (set2) 2.85  Spirit Level .85
PROJECTS  Sweep Oscillator 608 & A e 224 567 Heart Rate Monitor 1.00  3-channel Tane Control .70
Stereo Simulator 607 o 5 388 185 697 Reaction Tester 1.45 Clock A 1.05
Freezer Alarm 608 e e e 3.78 Metal Locator 549 -85  Expenimenters Power Supply .90
NOD Genera) Purpose Pre-Amp 609 = 3 ;0 710 395 18.45 Daor Bell .65 555 Timer Board .60
G S.R. Monilor 612 2 gm L = 890 Drill Controller 460 Hammer Throw (set 3) 4.80
Burglar Alarm 613 ig S | 3320 |s30 .60 Parch Light .70
Headlight Reminder 614 =6 250 298 395 10.00 Digial Frequency Meter (sel 4) 2.90 RMS Msler .95
Bench Amplfier 615 85 I 2,93 Digital Thermometer 1.20  Rain Alarm 1.00
Audio Visual Metronome 816 — 131 ] 47 2
Compander 617 160 | 10710 830 [ s —— —— -
50 watt High Power Amp 618 130 6 46 - 3 A SYSTEM 68
100 watt High Power Amp 619 130 916 = | - 1365
High Power Amp PSU 620 110 5 66 789 = 105 M /F PSU .90 VDU A’ 2.70 VDU B 2.85
LED Dice 624 50 292 66 1 gg | o CPU 2.35 631 250 TTY 2.00
Marker Generator ggs ’ gg 1? ?g 1 gg a1 182 Cuts & Ram 2.25  (PCBs are modified)
Skeet &
5 84 165 662 .
Flash Trgger | 628 52 o e 21.69 | Discounts on any 3 PCBs 5%, any 4 PCBs 10% b
Disco Lightshow 629 305 279 s 15 325 568. any 5 PCBs 12%%, any 6 PCBs 15% ek
Pink Noise Generator | 630 60 100 - | } b b L
Nov76 541 Train Coniroller | 1001 75 527 584 395 15.81 | .
Jan 77 444 S.walt Sterea | T002 2 00 14 03 684 345 26.32 i 4]
Feb 77 448 Stereo Disco Mixer 1003 160 1374 | 87 | = e SON OF ETI l
731 v
e R e 1005 300 1083 205l oo ;::; | THIS MONTH'S
s mmGmman | wer | s | ] G5 [ A% | e HOEEY. plag 15
e elal Locator 9 . .
Mar 78 Frequency Shifter PSU 1008 65 | 414 | i 479 ELECTRONICS 100 x %W 1K carbon resistors »  30p
Mar 78 Frequency Shifter Tgog 1’50 16 99 = 240 §0.89
Mar 78 LCD Meter TO1 1.00 24 62 | — —_ 5.62 . . ==
Mar 78 Light Dimmer TO11 55 3.40 312 | d 707 PCBs and Kits available from
Apr 78 Gas Monitor T012 80 1011 110 || 1.35 13.36 TAMTRONIK. 1 plug-in mains PSU 3v/6V/9V, 12V DC
May 78 Star Trek Radio 1013 84 619 ' 53 7.86 300MA, suitable for calculators and TV
Jun 78 Stars & Dots T014 183 533 11.49 346 22.11 PCBs and Kits also available for | Games. Only £2.99
Jun 78 Spectrum Analyser | To15 832 35 76 16 02 5.00° 65.10 ; |
June 78 Wein Oscillator 1016 89 636 480 240 1445 { everyday electronics. send SAE f°'i
Jui 78 UFO Detector T017 145 1018 .80 = 12.43 details
Jul 78 Torch Finder 1018 a5 127 - 1.72
Jul 78 Temperature Meter TO19 100 24 41 = - § 2541 = r—t
Aug 7 = ;
533 75 (E:lr‘:::'Halch Eneen 1{3;? 1-28 g g; ; ég 168 l 1;:2 For a tew kils it i1s not possible to supply ALL companents To avoid disappointment we
Sep 78 Stac Timer T022 2-30 1427 1104 1‘65 29.26 recommend you send SAE requesting kit detaits Plesse mqyjote project and kit reference
B s e | 1022 220 aaz o l e l 836 J number when detaiis of a specitic kit Is required. SAE automatically brings free cataogus.
Oct 78 Complex Sound Generator T024 295 1015 | 1196 = 2506 OVER 100 KITS NOW AVAILABLE
Oct 78 R F Power Meter T025 110 224 | 712 238 12.84
Oct 78 Power Bulge [ T026 60 71 78 79 288 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 = =i 8.93
Feb 78 Ultra Sonic Transmitter TO30 45 82 3.20 - 4.47 Wi iicah oo o | Mail Order or Telophone
| I 32 MARKET PLACE, GREAT
BRIDGE. TIPTON. WEST MIDLANDS
| | i Access
102 ¥,
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SAME AS
ETI OFFER

5'FUNCTION LCD

)
Hours. mins. sscs. |
manth, daie, zuie calen-
dar, back-iight, guality b
metal bracelel.

=

o apaEly

£8.95

SPECIAL  solar+alarm

i . LCDwuich
READERS

SOLAR ALARM

WATCH

° Hours, ming secy

diplayed

+ Day date, day of
k

20
¢ 24 hour pensirating
alarm,
* Quality meial bracefet
* Powargd fegm b
poucl.

Wk hattery bach op,
* ek ligal + ante
Calemtsr.

£29.93

*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 functions

* Hours, mins. sacs.

* Day, dale. day of week.

= 1/100. 1710, secs, 10 x
secs, mins

* Splil and lap modes.

* Back light, auto calendar

* Only 8 mm thick.

This same watch is being
sold for £22 00 in newspaper
and magazine special ofier
ads,

Metac Price
£12.65

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

Afan
m e Sovici}
it | 1
hﬁ.‘msmm I o

5 f
|

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

* Salar panel with
battery back-up

* Back light + aute
calendar

* Hours, mins. secs,
day. dale

* Quality metal bracelel

Ihick. 5 function: hours,
mins, secs, day, date. +
back light and auto cal
Elegant melal bracelel in
silver or pold, State pre-
ference

£10.95

Only 25 x 20 mm and 6 mm \

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 LGCD ST ALARM
LED Alarm Clock AT NED LGD

§ iyt 7 eaction hours,
minx secs, day. date. day
of weel 24 hoar penel-
rolimy alarm. Back light
+.ouis calendar

Unly £24.95
£12.95
THE METAGC ;
DIGITAL CLOCKS il
* QQMPL_ETE KIT % GASSETTE
@ Pleasant green display - 12/24 Hour readoul RECORDER

@ Slianl Synchranous Atcuracy - Fully electronic

@ Pulsating ¢oien - Posh-hutton setting

@ Butifiag lime | Hr - Altracdive acrylic case

@ Easy-o-loltow Instructinng - Size 10.5.x 5.7 x B cm
@ Ready drilled PCB to accept components

PRICE £6.65

Hand-held only 2%2 x 5 x
12 inch_Idenlical to well
known models being sold
at £35

OUR PRICE

SINGLAIR SCIENTIFIC

All products carry full 12-
| month guarantee Please
add 30p P&P with all
ovders. All prices include
VAT

Shops open 9 30 to 6 00
daily

Trade enquiries welcomey,

GOMPONENTS
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

Calculalor: X, + x. — K
Time: hours. mias, secs. day
date, day of week

PRICE £49

1 4 (0 By 0T eon PROGRAMMABLE
£24 + free program library
£8.985 iy otuar worth £4.00
onLy £12.95 rrom meTac
TV GAMES

Black & white £9.95 Colour £12.95
4 games. 2 ball speeds, 2.ball"angles

Bay it with Access

67 HIGH STREET
DAVENTRY, NORTHANTS
Tel. (032 72) 76545

M ETAC Ele.ctronics & Timé Centre

327 EDGWARE ROAD
LONDON w2
Tel. (01) 723 4753

Barclay & Access weicome
Phcne or Send Card Number
with order

2 bat sizes
BARCLAYCARD|
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MINI-ADS : cLassiFIED

HAPPY MICROCOMPUTER

The experimenter and hobbyist needs
IVIEIVIORIES VIM-1

Use the VIM by itself with its on board

21L02 RAM (450”3) i:! dlguble function keypad and 6 character LED
@ 95p, 16-63 @ 92p, 64 up @ 89p Thse‘; eyxpand to full mainframe via 3-44 way edge
“2114EMM RAM {300ns) o
q L It comes to you assembled and tested
“ teogiaaay Oﬂl: g‘:dir ERCnS 123(’@; EE'(SP;(S)/I\: ti{)s%)n;ﬁ Just connect your +SV D1 5A power supply and
you
qw % 1-3@E7.25 4up @ £7 VIM-1 is operational in minutes
16 PIN DIL SOCKETS Three manuats provided enable you to
odd | A Gld 220, 100 p 215 Ly e
5PEC|AL OFFER Single ] Tin 12p, 100 up 11p ® Hi speed cassette interface 185 bytes/sec
sided Pax PCB mat, four off RAMS LIKE A SPARE BIT — 1.2mm OO wer Y fifn Seelerm or exlitame SX
%" ¢ 6 000 ail s G A CcX17 d CCN | 5 ® Sockets for 20K ROM expansion
4%" x 6% p alt up Its for Antex - jg soldering ® AS|| alpha/numerics direct to an oscilloscope
, irons 45p
& Cheque or P O to - :4K SUPERMON MONITOR includes
Single step with variable trace speed
G J. Greaves @ Register modify /inspect whilst in program
5 Cranbury Terrace @ Hex displacement calculator
Southampton @ Black transfer plus much more

Hants SO2 OLH £199 plus 8% VAT = £15.92

C 0.D. available at cost

All prices include V A T Add 20p postage TOTAL = £214.92

Plus full technical support and demonstrations from

IR T AT LOW COST | | AoRs toTRones K

P

Tel: (061) 430-4770

s R

T

E.T.1.P.C.B.s

Epoxy glass laminate — drilled and tinned

DEAD orALIVE
ORJUST >

For UK orders
add B0p for post

and packing Complex Sound Gen 2.05
2 Al prices R F Power Meter 0.54
! lx UP 7@ dapludel AT Power Bulge 0.30
5-FUNCTION ~2 BUTTON CELLS Bell Extender : 0.59
13 AM P— g 4 STAC Timer 1.99
BN Die. Hou Sannace ol Wheel of Fortune 0.98
225mAh 250 7% ’
SOCKET %,’% 600mAh 345 10:0 R e e i
TESTER:\ VENTED CELLS Meta Loc 038
(for fast charge) Metronome . B
SAFELY SHOWS YOU!' o 0o 280 0.95 House Alarm A & B 2.47
Al or Size "AA 1.10 ] Hammer Throw (3 of) 3.98
. 12 Ah 225 430 1.45
Sz_afety fast! Shows: 1, If all T HETR b den ) %lggkﬁogeBCOr\ g.gg
wires correct, 2, Live wire 4.0 Ah HP2 or Size ‘D’ 275 Dia Th 1.08
: 100Ah 415 90.0 8.00 LoplngImometey ;
fa_ulty, 3, Live and Neutral 6.0V Pack 5x1.2 Ah nicads 7.50 (T3\f/aghlc Equal 1;:
wires reversed, 4, Earth faulty, s ST ;
5, Neutral faulty. Shows exact I?Z:"ﬁi'fﬁ:g;ﬁ:"a i g e ava‘labclﬁclmwmg MOl
fault instantly British made Charger — Suitable for any of the above vented nicads — S A E for full list Prices include VAT Please
£3.95 post free Save time. Be argf(;ge; UQ(O il el Gellb I & s i o EOE‘QASO!-: add 20p post and packing Orders over £5 post
sure. Be safe st ] free
' Sizes approx!‘fn.mm P C B s from your own artwork — write for
PERSONAL SAFETY CO. Ma,n ordar quote
Dept. ETI, P.O. Box 1 (T T.S.1. (St. Ives) Ltd.

v LLANRWST
Gwynedd, North Wales

37 Telegraph Street
Cottenham, Cambridge, CB4 4QU
Tel. (0954) 51177

: A. Good quality ribbon microphones and amplifiers DCB includes 1 4 pole c/o level q’
. switch and 1 B pole c/o lever switch and lamp, holder and reflector 75p %
TELERADIO for j B Microswich 5A & :|
€. Smaller microswitc p
"‘STHUME"TS " D. Two-channel unitwill provide 2 independent channels for telequipment servicescope "
AMPLIFIERS ! | SAE for details ‘P
E. Receiver capsules p
RADIO CONTROL & F. Microphone capsules 10
COMPONENTS { G Black Bakelite telephones £2.95
H. Handset only 50p »
SEMI CUNDUCTORS ‘ 1. Modern phones £6.95 1
{ J. Loudspeaking telephones £39.50 §
Send S A E for lists required “ K. Dials £1.00 |t
L. Coils 15p
E M. 2 Microfarad condensers 10p {
] )
e e e I‘. N. Ringers 40p 1}
0. Cable wire per quote ¢
i o R 7 : P. Telephone Circuit boards i - . a! . 50 }
g',us"a,“o” 8'(‘)0""50'0"" distortion Audio Oscillator type A0146 : (RSE Tl e [T iber e L ) S - - Y0 b 8
istortion 15% Range 100hz to 100Khz. Output 1v Sine & Square R. Radios, complete working withoul case £1.50 ‘:
Price £35 (or in kit form £30) Tax extra 8% P P £1 50 S Quantity Power Transistors V17X 94 Offers *’
4
T E LE R AD I 0 E LE CT R 0 N I C S ‘b Seven day delivery. Write to or telephone for further details ‘ii
325 FORE STREET, EDMONTON, LONDON, N9 OPE :l- CONVERSATION PIECES (ETIl) 55 Swindon Road E
01-807 3719 ] Cheltenham, Glos. 0242 35707
Closed on Thursdays é L
R N e P A e N e e O i PN P N N o R
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ETI

FLEGTRUNIC HANDYMAN ADVERTISEMENT

BRANDED LED DIGITAL INDEX

A < e A wz i tte g 90
ALARM CLOCKS A‘r:nebit N

DIGITAC
DIGITAL
REV. COUNTER

AstratPake ety | o 98
The Digitac is a voltage impulse ] ey Audio Electronics o 13
digital tachometer, which is suit- =T Banberas S 0 oa s (A
able for all negative earth ignition Y- E Baydis .« v i- 3 53

systems. It has a 2 digit 7 seg- (M 2) T Bh-PRIR g oo e . S 48&5
ment d|sp|ay housed in a black Rertlg‘rjned to Service Depariment wilhin guzrantes Blinlcettit S S spurgen 15 5 e 50
case. Please specify no. of ’ _ . B.N.R.S. . B 78
cylinders and if 6 or 12 volt sys- | ? it o ‘TW Oi’ d A e . it v g 53

With | I d t eawured In 1 H
= &) o maror UK mhai eder caaogees SRS P Cambridge Learning .. .. 99
Ready built £19.78 £31 00—off|ered axlcs.ss an VAT ‘ Catronics . e 90

3) With I ht t alaén alss 2

Kit form £14.96 B eatired i most o Ui el Ordoxmetiae Chittmead ~ 34
Prices are fully inclusive SR 5P of £32 00 — offered a1 £8.95 nc \ Chromasonics . ... . 90
(Quantity discounts) P AR | Crimson Elekik . 98
PRESCOTT CLOCK AND N e & 3
ELEGTRONEQUIP WATCH COMPANY LIMITED Dalston Electronics : . 2
36 Merton Avenue, Portchester Prescott House, Humber Road, London NW2 6ER Delta Tech. & Co e 94
Hants PO16 9NE. 07018 73455 —= ' Discount Computing L OZ
Capacitors. Tantalum Bead {(ITT Union Carb- Bloralmr . 49 518

ide, NCC)..50v .33 uf, .68, 35v, 22 33 47 e

1-01-54.7, 6.8 16v 2.2 4.7 = 10p 10v ElDA T U 100
22uf 33 68 = 18p 63v 100uf = 20p 10v ectrovaive
100uf = 30p. Electrolytic 250v 10uf CEIO Fladar o . el

Llnsley Hood 75 watt Power Amp
modules, built and tested, from £12.50.
Complete module kit £10.50 inclusive

uUnsley-Hood 75 watt amplifiers constructed COE%C 82)088 Uf1(()53vaeRr(EJe4W5(())p7 5%"5' 43;“; Flairline . ........ ... 96
and repaired, comprehensive range of spares T 07 47 p'f C;O&W o8 30p’ 47"00 i Gould Advance £hs .14
n stock. Details and list free. |. G. Bowman d u ; i 5 Greenbank . e OO
Dept ET|) 59 Fowey Avenue, Torquay, S Plessy 50, 25v 100uf Mullard 09, 470uf vt ° y
T SRS Mullard 17p 10v 1000uf CEO4W .15, Price Greenweld . oo 100
Elg)roegks 5?—193(I)e;s 180% 198-500less 15% H.B. Electronics .. &.....92
+ less o Same type components Henry's ] 78 88 92
PRECISION obtained to order. Min. order £2.00, .35p b k“é 2 e . 88, ?12
POLYCARBONATE P&P all orders below £10.00. Larkswood e ystems .. .. 08
Electronics, 25 Larkswood Road, Chingford 2 Sy e e e TR S 69
g
CAPACITORS London E4 9DS. 01-529 8255, Integrated Circuits . ... .. 95
All high stability — extremely low leakage e Jﬂremy Lord ) 1. b 84
440V AC RANGE (+ 10%) 63V DC RANGE (£) each THE ROYAL FREE HOSPITAL Kramer 42 84 96
s  L{mm)D Eeach pF(Tol +1% =+ 2% *5% HAMPSTEAD y : .oy ' .
2l 27 }27 1.34 00102 }-3213 8-33 (B EISEIIORICS, v et 64
= 4 1
1% 33 }5 15 ?82047558 152 1.08 MEDICGAL PHYSICS Lektrakit 36, 70
247 33 208 22 1.94 .
B5 a3 159) D24 A Z(B)g 272 ggg TECHNICIAN IV maphhn RS ATTEE CERE 1(;3
268 508 1 248 68 3ze 266 | EIECTROANIC®Y | Marshalls . ... .
i ga sog 19 264 100 694 468 356 (ELECTRDNICS] MZ;:ca i 103
R /Rer G Sauel 122 VIR 0,98 GE0 An Electronics Technician is required for ANk e’ | CpliidEaied
Additional values and closer tolerances avail upon the Electronics Workshop of this major 1Ni It.S o o g ... 42
F0est) " . teaching hospital to assist with the deve- Mrountiandene : . 64
B e Plugy © Sorkers, Vs, Furde, meter lopment and maintenance of electronic Nicholls ....... ...... 64
s=mplete range is carried, please send for our free circuits and equipment Niic Models = . . .. . . s a9
2etailed price list which will be sent by return of mail Applicants should hold the City and Guilds O K Machine 1 02
. HESISTORS High stability, low noise. carbon fim Final C?nif'cate in ?PDFQPV'BYE subjects or PB El i LI
~—5% tol ¥:W @ 40 C. 1/3W @ /0 C E12 an equivalent qualification. Some practi- ectronics . .. ... ... 96
E%"fﬁ‘;fg\()f—a:";’?nze sa‘?:;" g’sé,zqﬂoé'gfg;‘sa‘f:ei cal experience in the use of analogue and Powell i T .. 96
salue: £4 35°/500 (may be mixed in 100s); £8°/ glg'tal circuit techgéngzlzgejggble Flowentram .. .0 0.7, .. 2,6
#0000 (may be mixed in 100s) alary on scale: f -£4, per an=- Pr . .
gfec'zAzLonhinL?'En"\ﬁ%To':éﬁ"ffrs}(l"é;g%“. num, including all allowances The star- - ggEeSS!Ve Radio ...... ?g
=2cn ting point depending on qualifications and Sl qulpment A P
_#Wc/t5% 22 ohmto 10M — 5p° each; 2W c/f experience and the successful candicate | Roger Squnres ..... 73
QERECL TR GVES B ane: i will be encouraged to study for a higher [RE7 VLG R 83
PRESETS: 01 W submin_ skeleton presets — vertical or qualification, by means of Day Reiease Sentinel Su | e ) 7
B o L, e eRoh JE3%/SOC R Application Form (to be retumed by o) Al : g
] o /500, £40°/1,000 Values may be 3rd November, 1978) and Job Des- inte 2 .8
ER DIODES: T+ 10+ 50+ 100+ (Values cription from the Personne! Depart- Steverjson NI, _172
% =—5%3V-33V10p 9%p 9p 8p  maybe ment, The Royal Free Hospital, Pond Sinclair Radionics .. . .. 61
g 200 18p, 17vep lokedED  mixed) Street, Hampstead, London NW3 SGanley . o | L 82
TANTALUM BEAD CAPACITORS: uF/V. 2QC. Tel: 01-794 0500. Please quote Tamtronik '1 02
13222 033 047 068 1p§53|l a1t235\ag>/;gp;) ref: 0761. - X M. % 5 e
B=ss 22/25 + 11p. 2.2/ . ‘ . - AT s o e
@ £8/35@17p" 1%/25@17?’ 10/35@21p" Camden and Islington Area hsaith arge ! oo J . 36
TS 26 22/15 33/10, 47/63 @ 21p° 68/3 @ Authority (T) Technomatic ... ... . .. 11
= Bgv Se@miL%)(deduct Ipeachforqgty of 10+ — — — ]I:eleplay _____________ 107
5 28> — UK /Export add cost air/sea mail Add 8% L.C.D. CHRONOGRAPHS, & cigit cispiay SRS “Soleso o o B & o oo - 62
M7 excepl those marked “add 12%2% WhO'eSalesfgg stopwatch to 100th secords Lao timer, P M TEREUS oo o e b o s 720
i 2wzt iable to bona fide companies Shop open indicator, S:S bracelet. display backi:ght T K p
e £16.96 LCD Solar wawch £16 95 Ladies  yrident : 2‘21
SEGRE O TRADING LCD watch S/S or gilt bracelet £13.95  GrICENT oo 22
P L C D watch stopwatch to seconds £13 85 { o E
e 0'd schso:,ll',:::i(,?mn'WEM' Prices fully inclusive Cheques, P Os to — Videotime ... .. .. 50
Tel. WHIXALL 464 (STD: 094872) RAM ELECTRONICS, 49 Avondale Road, Watford .. .. . 5 MY
{Props.: Minicost Trading Ltd.) Fleet Hampshire Wilmslow Audio y 36
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'PRINTED
CIRCUITS
HARDWARE

Comprehensive range Constructors’ Hardware
and accessories

in{)rmally ex-stock, same day despatch at
icompetitive prices.

iP.C. Boards to individual designs.
iResist-coated epoxy glass laminate for the
.d.i.y. man with full processing instructions (no
‘unusual 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

NEW Mini 6800 Two p.c b kit, 1K
monitor, TK VDU, RAM, CUTS, QWERTY
ikeyboard £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 leaflets Mail Order only

HEWART
MICROELECTRONICS

95 Blakelow Road
Macclesfield, Cheshire

LED PPM Single chip Peak Programme

SoundtoLi

/sl /
i

\\\E\\\I N /t'. Y
\\ n lC//.
Selected range of popular component FROMS £175.00 : -

‘Selected range of popular components. g e, 8 .

iFull range of ETI printed circuit boards, g&\%%?\(()al:sygoiémlar to aboveibzu(;!_\:vgg VIBEOGRAS mum= svmumacors

8686

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 VIDEQGRAPH £59 95
VVILLIANY B o B
STUART  Ecsaxtmis sse

SYSTEMS Ltd Telsphons Brantwood (0277) 810244

COMPUTER HOBBIST, components at Meter (SN16880N) drives 5 LED's directly, A GENUINE BARGAIN OFFER. LCD

lowest prices. Write for free price list, stating easily cascaded to increase range / resolution Twenty Function Square Slim Chronograph.
your specific interests. PACS, 12 Alma Road, £3-50ea inclusive. Applications sheets alone CONSTANT DISPLAY: Hours, Minutes,
Monkstown, Co. Dublin, Eire 18p. Peter Francis, 34 Ashley Dr., Twicken- Seconds. A.M., P.M., Month, Date, Day,

e

PLEASE M_ENTION ETI
WHEN REPLYING
TO ADVERTS

COLOUR MODULATOR

his FORALL TV GAMES!
@ Red, Green & Biue inputs @ Switchanke
£ 6 & 9 5 background colours @ FREE Interface

Complete details for tank battles — lifelike effects
WILLIAM STUART SYSTEMS
137 Billericay Road, Herongate, Brentwood, £ssex CM 13 35D
Tolootidne: {02 77) B1D24.4

STRATHAND

SECURITY
ALARMED? -

It not you should be. We specialise in Alarm equipmen sultable for
heme. oftice or faclory. All ilams brand new lop qualily fully
guaraniesd. 4
101 Magnet-and resd switch, Fosh fitting. 4 wira. Hequiras hole
12am dlameler by Menmdesp ... .........., SOp
162 Magual and rued vwitch. Flush iitiny scrow tarminals. Ruquirss
bt 15mm diamater by 14mm daep T T ML
133 Magaat and read swheh. Surincs fitting, 4 wire. Siza 65mm by
Hmmdy Nam ..., T - B e e U D
104 Mageet and reed swilch. Hasvy duly. Sirs 103mm by 20mm by
i8owm Twoholefixing ... ... ,..........E3.00
105 Presuare pa¢ — ainit lread 2% by 6% ... .. .. £1.35
16 Preaswre pad — larqa 29%% 15" .., ..., .. £205
197 Window tell — saff-adhotive — top quality. 70 roil by %* wide
£

3.17

108 Foil blecks — sell-adhasive. (Joins foil lo cable) ... ... 19p
110 Keyswilches with mounting plate and cover . ..... -. £3,70
VIT Befl baxes hesvy duly plealic costod matal .. ... .. £8.05
112 Bell 6" neavy duty — stry loud 1Z¢08, ......... £10.2%
116 4 core cable 1D0mm —white ., .. _........... £19.75
123 Comtrol pamei 1o Britisk Sleadard. Mains/ballery, sifent
entry/ext. Antitole dlaem ciremtey ... £46.40

Al pricey inclods YAT and postage
PLUS
Radar [microwave| unils. aulomalic 999 dialling unils wilh lape
message, and many other ilems.

STRATHAND SECURITY
44 St. Andrew's Square
Glasgow, G1
Tel: 041-55256731/2
Callers Weicome

SR e = e = 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 £9 50
Send S A:E. for colour brochure. D HULLAH
(Watches), 14 Willow Grove, Harrogate,
N/Yorks.

Roll-over, Backlight. CHRONOGRAPH: —
Minutes, Seconds, 10th., 100th  Lap Time,
Lap Indicator, Total Time, Return Ordinary
Time, Freeze Time, Memory, Stainless Steel
Locking Bracelet. 12 Month Guarantee.
Monrey Back Guarantee. ONLY £18.50.
Without Chronograph £14.50. To J.
RAMINGER, 1 St. Laurence Way, Stanwick,
Nerthants, NN9 6Qs,

actly that.

The transfers are easily rubbed down,

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!

WEREOUTTO
FINISH et
YOUOFF!

W
- - or at least your projects. If there js.one thing which is i
impossible to do at home is Iettefing front panels to pro- 7 )
fessional standards. At least untit now. If you cast your o Tl
eves right a while you'll see our new panel transfers sheet, Reths
which has been carefully designed to allow you to do ex- el

and the two sheet set contains a mass of

R

~ Send £7.75 {includes VAT
. and posiage) for the two- l
'3,‘53-"33._‘ setto: L i .::5.
| - Panel Markings
 ETl Magazine,

. 25-27 Oxford Street,
 Llondon W1R IRF,

%
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Main Console has
3 Facility Handicaping
Switches.

g gh — ] +L om
nd CoN ptrois @ - came &7 po fo!
ge 0 ; case ;'TD v instr
Dl
SQUND EFFECTS All parts
- 4 fully
guaranteed.

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 mumoer
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
for new cartridges, as they become available. O o
tomss s omcost well over £100.

| BARCLAYCARD

IS AR Sy

Compare our prices with similar products in tne o
EUROPE’S LARGEST STOCKIST OF TV GAME COMPONENTS.

14 Station Road, New Barnet, Heris EN5 1Y, Te = 07-4407033/01-441 2022
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everything for the

APLIM

modern DY electronics enthusiast and more.

{

el

AN 1
NN e

T
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THE ‘DRUMSETTE’ RHYTHM GENERATOR

Organists. pianists, guitarists . . an aulomalic drum sel 1o
accompany you! Nine highly realistic insiruments play
fifteen different rhythms. Filleen rhythm-select louch
swilches and a louch plate for slop/slart withoul rhythm
change gives absolule ease of operalion. Build il yourselt
for under €65 including Smart teak-ellect cabinel. See il
and hear it in our shop! Send lor full consiruction details
fnow: MES49. price 25p

T o
J
b L

\ S
REVERBERATION SYSTEMS \] __,“
High quality spring line driver module uses 4 inlegraied =
circuits and iwo transistors. Built and tested circuil board
with wiring insiructions for spring line. XB856, price
£6.00. Power supply to suil drive moduln costs around B0ARDS AMD PCEg
£2.50 and constructjon details are In cataisgua; or ask lor Pagas 59 to 61 al our catalogee show you our range of

leaflel MES24. Mechanical spring Yerokoards and S-Daca or il yov prefar to maka your own

AUDIO MIXER

A superb siarec avdio mixar. 11 2w bo squlpped with 4 to
16 inpul modulas of your cholce and ils performanca
matches thai ol the very best laperecorders ead Wil
equipmenl. |1 meels Ihg requicemenls of prolessional
recording atudios,. FM radio statipns. concer halls and
thealres. Full construction details in our catalogue. A
component schedule is available on request,

MICROPROCESSOR ;

‘Bullt’ 8 etini-computer with apr micropracesasr kif.
Faalures: 46 ditfercal instruction typas: 256 dytes of
read/write mamory (mors re asally added), micro.
processor can sddress up lo 65.536 8 bil-byles. Camplale

lines: Short line [XLOB) £4.45;
Lung lise [£BBAF) E10.39, (AH
prices Include VAT and p. & p ]

pchs a ramge of etching systems including the novel
lch-in-a-bag system. ples prinied circuit iransiars for e
profesiona limish 1o your hoargs,

9-CHANNEL RADIO CONTROL
SYSTEM A comprehensive model
control sysiem. fealuring nine
independent fully proportional
channels achieved by a design
using very few componenls thus
keeping the cost 1o a minimum: Full
consiruction details in our booklet
(XFO3D0) price £1,20

T.V. GAME
A lascinating TV game kit they plays [outball, tennis, squash
and practice for only £21259. Reprint of construction
detalls 25p. Add on ritle kit anty E10.60, (All prices include
VAT, ané p.&p.

—1

MASSIVE RANGE OF COMPONENTS
For inglance the capscitor seclion In our talalogue
Intludes non-polarised slacirolylica and pur resisior
seclion Includes even )% lolerance typea. Gel our
l25tinaling catalogue now — you wan'1 regrat it

ELECTRONIC ORGAN

Tha-only ergan you can uild in stages and tallor to your
rRquirsmnts a3 yoe go aiong — aad ol each slage you'||
have & tully working iasirumest! We haven'| ot the
immicks yel — [they're coming soon} bl we Nave fot fag
mezl d¢autitul dounds ~ you wor'l llud tham op ay argan
less inan twica owr price. Su gat our MESS( series laallels
nawl B3¢ buys the thrag svaitsbie so far,

Our bi-monthly nowslester keegn you up to dats with jatest

kit for uss with tefetype etc. (XB91Y) E74, 10,

20-key kayboard lar uae with above (ib place of Injalype;
[XBSZAL E71.11. Both kits witk dutsiled instruction books,
See onr newsintter lor details of sdditional RAMs. tri-sfale
Interfatiag chiga. numder-crunchar and stavdard casselte
Inge-recorder iatertage 1o slore your programmes. [A1l
wices include VAT and p. & p.).

** **
* Corne and see all our projects %
on display at the Electronics *
hobby show ‘Breadboard' at 3
% Seymour Hall, London Wt
* stands E7-E9. ol

o+ **
*
Lol " SO

IAPLIN ELECTRONIC SUPPLIES

P.O. BOX 3 RAYLEIGH ESSEX SS6 SLR
Telephane: Southend (0702) 715155

Shop: 284, London Road, Westcliff-on-Sea, Essex

(Closed on Monday) Telephone: Southend (07012) 715157

guarantoed pricas - our [steat specialoffers=
docsily of new projects und new linae. Seng 30p
for the naxt aix msuny tSpdincount voucher with sach copy)

OUR 1979-80 CATALOGUE PRICE 75p

Please rush me a copy of your 216-page catalogue
l'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.

ADDRESS._

CETL * %
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