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FRANSCENDENT POLYSYNTH

By brilliant design work and the use of high technology components
the Polysynth brings to the reach of the home constructor a machine
whose versatility and range of sounds is matched only by ready built
equipment costing thousands of pounds. Designed by synthesizer ex-
pert Tim Orr and being featured in this issue of Electronics Today In-
ternational, this latest addition to the famous Transcendent family is a
4 octave (transposable over 7% octaves) polyphonic synthesizer with
internally up to 4 voices making it possible to play simultaneously up
to 4 notes. Whereas conventional synthesizers handle only one at a
time.

The basic instrument is supplied with 1 voice and up to 3 more
may be plugged in. A further 4 voices may be added by connecting to
an expander unit, the metalwork and woodwork of which is designed
for side by side matching with the main instrument. Each voice is a

x 7.6" rear 3.4” front

Cabinet size 31.1” x 1'9’..6”
Kit also available as separate packs

ADSRIC Patk
4.00
SEREID 2 POLY 1 Pair of PCB’s for multipiex cct. K.B.
contacts
vCoIC .
CEM 3340 £6.00 POLY 2 IC’s, IC sockets, Rs, Cs, for multiplex cct.
POLY 3 Superior quality keyboard
0.1% 25 ppm POLY 4 Contacts & bus bars
M.F. Res £0.50 POLY & Double sided plated through PCB for digital
control & pitch/gate generator cct.
0.5% 25 ppm POLY 6 * Rs, Cs, heat sink for fituing to Pack 5
M.F. Res £0.25 POLY 7 iC's, IC sockets, diodes for fiting to Pack 5
POLY 8 Doubie sided mother board {for piug in voices)
30 ppm multilayer POLY 9 Rs, Cs, connectors for mother board
CEHERATE 19 £0.50 POLY 10 IC’s IC sockets, Trs, heat sinks for mother
board
N E POLY 11 PCB for master controls (left of section marked
ICs and details of all VOICES)
packs in our
POLY'12 ICs, IC sockets, diodes, Trs, Rs, Cs for master
FREE control PCB
CATALOGUE POLY 13 Pots, Switches for master controi board

complete synthesizer in itself with 2 VCOs, 2 ADSRs, a VCA and a
VCF (requiring only control voltages and a power supply, the voice
boards are also suitable for modular systems). One of these voices
is automatically allocated to a key as it is operated. There are separate
tuning controls for each VCO of each voice. All other controls are
commaon to all the voices for ease of control and to ensure consisten-
cy between the voices.

Although using very advanced electronics the kit is mechanically
very simple with minimal wiring, most of which is with ribbon cable
connectors. All controls are PCB mounted and the voice boards fit
with PCB mounted plugs and sockets. The kit includes fully finished
metalwork, solid teak cabinet, professional quality components
(resistors 2% metal oxide or metal film of 0.6% and 0.1%), nuts,

" EXPANDABLE
POLYPHONIC
SYNTHESIZER

COMPLETE KIT

ONLY

£320 + VAT

Price Pack Price
£9.50 POLY 14 PCB for VOICE controls £6.80
POLY 15 Pots, switches, diodes, Cs for VOICE PCB £4.80
£8.20 POLY 16 PCB for plug in voice £8.20
£32.25 POLY 17 Rs, Cs, presets, connectors tor one voice £16.30
£12.00 POLY 18 ICs, IC skts, diodes for one voice £27.50
£17.25 POLY 18 Transformer 0-120-240, 17-0-17, 0.-7.% £6.30
POLY 20 Pitch bend control £3.90
£10.50 POLY 21 Misc parts eg. jack sockets, knobs, mains £13.00
switch etc.
£31.30
POLY 22 Ribbon cable, ribbon cable connectors, mains £8.45
By cable
£14.10 !
- £13.10 POLY 23 Fully fimished metalwork and fixing parts £25.60
POLY 24 Solid teak cabinet £25.80
. Total cost for individually purchased packs for single
£18.80 volce Instrument £355.15
£9.30 Complete kit for 4 voice expander
including connectors £295.00
£11.80 All prices VAT exclusive.
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) 9."" complete
Reach advanced ®

computer comprehension B“II':
in a few absorbing hours 9 95
1980 saw a genuine breakthrough—the £6 ._

Sinclair ZX80, world's first complete

personal computer for under £100. At wp'e_tg
£99.95, the ZX80 offered a specification
unchallenged at the price.

Over 50,000 were sold, and the
ZX80 won virtually universal praise from
computer professionals.

Now the Sinclair lead is increased:
for just £69.95, the new Sinclair ZX81
offers even more advanced computer
facilities at an even lower price. And
the ZX81 kit means an even bigger £
saving. At £49.95 it costs almos
40% less than the ZX80 kit!

Lower price: higher capability
With the ZX841, it's just as simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more powerful
8KBASICROM -the 'trainedintelligence’

of the computer. This chip works in The picture shows dramatically
decimals, handles logs and trig, allows easy the ZX81 kit is to build: just four
you to plot graphs, and builds up chips to assemble (plus, of course the
animated displays. other discrete components) ~a few
And the ZX81incorporates other hours’ work with a fine-tipped soldering

operation refinements - the facility to iron. And you may already have a
load and save named programs on suitable mains adaptor-600mA at9 v
cassette, for example, or to selecta EC_lpominal ;mregulated (supplied with New

rogram off a cassette through the ulitversion). : A
lgey%oard. ’ Kitandbuilt versions come complete Sinclair

. N i * withall leads to connect to your TV teach-yourself
ngher. specification, lower price - (colour or black and white) and : B A Sl C 7
how’s it done? \ cassette recorder.
Quite simply, by design. The ZX80 manual

reduced the chipsinaworking computer
from 40 or so, to 21. The ZX81 reduces
the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair and
custom-built in Britain, this unique chip
replaces 18 chips from the ZX80!

Every ZX81 comes
with a compre-
hensive, specially-
written manual-a
complete course B
in BASIC program- <
ming, from first principles to complex
programs. You needno priorknowledge
—children from 12 upwards soon
become familiar with computer
operation. ~

Proven micro-processor, new 8K BASIC
ROM, RAM —and unique new master chip.

ETI MAY 1981



‘New, improved specification

@ Z80A micro-processor—new faster
version of the famous Z80 chip, widely
recognised as the best ever made.

@ Unique ‘one-touch’
key word entry:

P the ZX81
eliminates a great
deal of tiresome
typing. Key words
(RUN, LIST, PRINT,
7 etc) have theirown

single-key entry.

® Graph-drawing and animated-
display facilities. .

@ Multi-dimensional stringand
numerical arrays.
@ Up to 26 FOR/NEXT loops.

®Randomise function - useful for games
as well as serious applications.

@ Cassette LOAD and SAVE with
named programs.

® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@ Able to drive the new Sinclair printer
(not available yet—but coming soon!)

@ Advanced 4-chip design: micro-
processor, ROM, RAM, plus master chip
-unique, custom-built chip replacing

18 ZX80 chips.

| — | g | — ||
Z X8I

Sinclair Research Lid,
6 Kings Parade, Cambridge, Cambs.,
CB2 1SN. Tel: 0276 66104.
Reg. no: 214 4630 00
ETIMAY 1981

16K-BYTE RAM
pack for massive
add-on memory.

Designed as a complete module to fit
your Sinclair ZX80 or ZX81, the RAM
pack simply plugs into the existing
expansion port at the rear of the com-
puter to multiply your data/program
storage by 16!

Use it for long and complex pro-
grams or as a personal database. Yet it
costs as little as half the price of com-
petitive additional memory.

if youowna
Sinclair 1X80...

The new 8K BASIC ROM used in the
Sinclair ZX8t is available to ZX80
owners as a drop-in replacement chip.
{Complete with new keyboard template
and operating manual.) _

With the exception of animated
graphics, alt the advanced features of
the ZX81 are now available on your
ZX80 -including the ability to drive the
Sinclair ZX Printer.

Coming soon-
the IX Printer. e

sirclair
z Tk HITE BIAN

Designed exclusively for use with the
ZX81 (and ZX80 with 8K BASIC ROM),
the printer offers full alphanumerics
across 32 columns, and highly sophisti-
cated graphics. Special features include
COPY, which prints out exactly what is
on the whole TV screen without the
need for further instructions. The ZX
Printer will be available in Summer 1981,
at around £50-watch this space!

How to order your ZX81

BY PHONE —Access or Barclaycard
holders can call 01-200 0200 for personal
attention 24 hours a day, every day.

BY FREEPOST —use the no-stamp-
needed coupon below. You can pay by
cheque, postal order, Access or
Barclaycard.

EITHER WAY —please allow up to 28
days for delivery. And there’s a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt—and
we have no doubt that you will be.

To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY. Order
I Qty | item Code | Itemprice | Total |
f £ [
l Sinclair ZX81 Personal Computer kit(s). Price includes ' l
l__ ZX81 BASIC manual, excludes mains adaptor. | 12 49.95 l
Ready-assembled Sinclair ZX81 Personal Computer(s). I
|‘~ Price includes ZX81 BASIC manual and mains adaptor. 1 69.95 l
l‘ o Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 8.95 l
I | 16K-BYTE RAM pack(s). - 18 49.95 i
8K BASICROM to fit ZX80. N - = 17 19.95 | !
| Post and Packing. , | 285 l
I Please tick if you require a VAT receipt [ TOTALE. |
| *| enclose a cheque/postal order payable to Sinclair Research Ltd, for £ o l
l *Please charge to my Access/Barclaycard account no. |
| N N o N O o 1 |
1 +please delete/complete as applicable. Please print.
| Name-momsiss L L L 14 bl g b bk 4 et bg
bagress LUt Ll t1 11yttt rt |
| vt e e ity o
ETIO5

EREEPOST - no stamp needed.



WATFORD ELECTRONICS  [oygRe

33/35 CARDIFF ROAD, WATFORD, HER'VS, ENGLAND
MAIL ORDER, CALLERS WELCOME
Tel. Watford (0923) 40588/9

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARAN D. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.0s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 50p TO ALL ORDERS UNDER £10. OVERSEAS ORDERS)
POSTAGE AT COST. AIR/SURFACE. ACCESS ORDERS WELCOME.

Export ordevs no VAT. Applicable to U.K. Customers only. Unloumndomlu,lll
VAT prices we exclusive of VAT, Pb—.-‘l!l%u-lmbc

m“mmm It peys to viekt us. We are  situsted bohlnl wnﬁni Footbdl Gnund
/B3R Staton: High Street. Open Mondsy to Saturday. Ample Fres Car
P-Ib‘ apace avellable. |

ELE nOL ic CAPAGITOR: (Values aro muF) B0OV: 10 82p: 47 78p; 260V: 100 88p; 6 V: 047,
.2.2,3.3 ; 6 147 12p; 100, 19p; 1000 70p
3300 $0p; 4700, 120p; 28
00 11p; 150 12p;: 220, u,~330:z 470 28p; 680, 1000, 3ap; 22 o
0.47. 100 #p; 125, 12p; 220 13p; 470. 20p; 680 34p; 1000 27

TAG-END TY JOV: 4700, 245p; 84V: 3300 198p; 2200 139p; BOV: 3300 164p; i
2200 110p; 40V: 47001.0" 28V: 10,000 320p; 15,000 345¢.

OLYESTER SRS ype 5
400V: 10F, 1n5, 2n2, 303, 4n 10n, 18n, ; 33n 47n, 68n 16p; 100n, 150n 20p;
220n 30p; 330n 42p; 470n 82p; sso n 80p 2u2 82p; 4 7 85p.
160V; |0nF 12n, 390, 100n 11p; 150n, 2200 17p; 330n, 4700 30p; 680n, 38p; 1uF42p; 11 5 48p; 26 2

4p7 B8p.
1000V: 1nF 17m; 10nF 30p; 150 40p; 22n 38p; 33n 42p; 470, 100n42?; 4700 99p.

POLYESTER RADIAL LEAD CAPACITORS: 280

10n. 15n, 22n, 27n #p; 33n, 47n, 68n, 100n 7p; 150n, 2200 10p; 3300 470n 21 300"""""31
13p;’ 680n 19 11 23p; 145 40w; Iy 2 Tbp. 211402000 228!

12532-32(
ACITO POTENT! BRS: Rotary,sCarbo
TAN:"ALUM BEAD CAPAC l. o~ Track, 0.25W Log & Lin 2708
y y 1 .3 | 47030. 6800, 1KQ & 2KQ (Linear only) |
6.8 10 Single Gang . 2%
471625 1011215 3p 22 30p; 33, | 5K(2-2MQ Single Gang Log & Lin ztp’
47 40p; 100 78g; 10V: 15, 22, 28 5""'5% SI:\?II:;GGTG DL::: iwn_'.mh ::m
1 - . .+l SKQ- ng n P,
33,147 3%y, 100/86e; SV:1100 428 Wire Wound Single Turn 1 Want
YLAR FILM CJ 1TORE 200 20KQ 118p
100V: 1nF, 2,4, 4nF, 10 8p; 15nF, 22n
30n, 40n, 47n 7p: 560, 100n, 200n SLICER POTERTIOMETERS
BOV: 4700t 1 0-25W log and lineer values 60mm
L 5KQ-500K0) single gang
CERAMIC CAPACITORS SOV 10KQ-500K0} dual gang
Range: 0-5pF to 10,000pF Selt Snck Graduated Bezeis
0-015,F. 0-022¢F, 0-0334F e
0047,F8p; 0 |uF D.2uF PRESET POTENTIO! s
YW 500 — Vertical
SILVER MICA (Values inpF) 2,33 4.7, | hviooity 0N Miniature Vortical
SB 82.10,12,15,18, 22,27, 33,39, 0-25W 1000 —3-3MQ) horiz. larger Iﬂp
Al 1 ] 0-25W 200() —4-7M() Vert.
Cermet, Precision, multiturn, 0.75W !ﬁm‘
100()-100K2 B89p:

RESISTORS — Erie’ make 5% Carbon!
isture High Stability, Low noise
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80p 15p
200 220, 250, 270, 300. 330, 360,
390, 470, 600, 800, 820 21peach
1000, 1200, 1800, 2200 30p esch
3300, 4700pF $0p sach

OLYSTYRENE CAPACITORS:
10pF 1o 10F Bp;  1.5nF 1o 12nF 10p RANGE VAL 189 100+ TIP41A 2N2497
| uw 2.2047M E24  2p e .| TIP41b 2N2646
MIN!ATURETVP!‘I:lll;;l!FMS seor | 2V 22047M E12 29 1p ] azs 10 I Bove: MIE170 180 | TIP42A 2N2784
2-6pF. 2-10pF 22p; 2-25pF, P W 2.20-10M E12  Sp  4p 103 BF115 MJE180 180" || TIP42B 2N2904
>; 10-88pF 3| 2% Metal Film 100-1MQ Sp  4p
- 19%0.5W 510-1M E24 Sp  &p - oL TBAGA1-A1
5 O 3 “I“-!l' 100+ price applies 10 Resistors of each [f pC1303
3-40pF, 1 20p; 20-250pF 28p; . ~$ojon | 2361 MC1304P
loosaomtp, 400-1250pF 48p fypelnotimixedivaiues: i 180 MC1310P

S —— MC1458
JACKSONS VARIASLE CAPACIT! 3 ! BRIDGE B MC1488
DILICON 'O 2 365¢pF wllh siow | | AA 16 /| RECTIFIENS MC1489
100/300pF 198p motion Drive | MC1494
500pF 250p 00208/176 :nsp MC1495
6:1 Ball Drive . .. withslow MC1496L
4511/DAF  180p  motion drive MC1596
Dl Drive 4103 C804-5pF: 10. 15: MC1710
136:1 775p
Orum 54mm Bbp
0-1-365pF  328p
002 365pF  398p  00-3x25pF

RF CHOKES
1uH.4,7.10.22. 33. 47. 100 200 470
750, 1mH. 2.5. 5. 10

22mH, 33 48p; 43, 100, 120 1lpo.ch 2E0ACH 788 as
)BOARD o0.1in _ ZB0AP1D :ggg??gc 3313‘2 wog
Clad  Piain | VO Board 150p 8Y164 Z80CTC ICM7204 74176 s0ff
2%1x3%"i 73p 82pf] DIP Board 330p VM18 DIL 50| |Z80ACTC ICM7205A Al s
2% x 5" 83p — Vero Strip 144p #ZBOSIO TBAN cM7207 74178 110
3%x3%" 63p — . ;J280A ICM7215 74179 188
3%x5"  okp 79p Range: 2V7 to 2800ent ICM7216A 74180 30
3%x17" 328p 211pfj PROTO —DECs 4§ 3Va00mwW 1 |780Adart Sficm72168 2174181 280
4% x17' a26p  — || Veroblack 375p % sach Jicm7217A : | 74182 88
74184 130
74185/130
74188 310
74190 130
74191 1208 1504
74192 120(). 23 :
74193 120
74194 102
74185 75
74196 99
74197, 8
74198'180
74199 160
74221 150
74246150
74247151
742481189
742491189
74251 110
74265 68
74273 287
74278: 249
74279 99
74283149
74284350
74285 380
74290 107
74293 136
238

—
48883308
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74153| 70
74154/ 120
74155, 78
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74157 70
74159 188
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74162 "
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Dec 350p
Pkt. of 100 pins $0p Eurobreadboard 520p) 7 p
Spot face cutter 118p. | Bimboard 1 788p . _LINEAR ICs
Pin insertion tool 162p. || Superstrip SS2 998p 702
e | 709140n
DALO ETCH 709C 8 pin
Lo Smnd 338 | ResisTPEN 6A/800V 85, 10
gop::nspm £ 1 + sporario 90 . ;2:;, . ZN1034E
| —— i . ZN1040] e8!

R T o ULTRASOMIC NOISE 747C 14 pin 3 i
1'1b bag Anhydrous | TRANSDUCE 75 180 748C 8 pn T
198p + 40p P&P 40KHz  385p pr 753B pin. L 74

: 810
OPPER AD BOARDS !&z‘f“;ﬂ 9400C) H 7400
Fibre' Single-  Double- AY-1.0212 7401
: sided BE1058 40 AY-1-1313A ) 7402
110p 8B106 40 2 278 | 7403
195 MVAM2 165 i 7404
1 74
prrat] 125. . SN76013NO 748‘5;
= 5N7gg1a 7407
avalable SN76023 7408
500 276p. TRIAc‘s - AY-: SN76023ND 7409
34200V : SN76033N 7410
DIL SOCKETS EDGE 3A400V | ' SN761 15N
(TEXAS) Low Wire | CONNECTORS: 8A100V 1 ) fSN76131
{Double type) BA400V ST2 4 JSN76227N
. 8ABOOV SN76477
124100V 75 SERIES 2 450 SN76660
124400V 75108 350 i SP8629
12A800V 75150 TAAG21AX1
16A100V 75154 LM 13600 TAAGB1A
16A400V 75450 4 M252AA TAA700
16ABOOV 75451 M2534A TAD100
75454 MC663 TBA120S
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18pin 2x18 way 140p 12
_ 20pin 2522 way 150p 1
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24pin  30p 2x30 wey 188p

28pin 236 way 197p
36pin 08p | 2x40 wey 208p
40pin 2343 way 260p
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COMPUTER CORNER
SUPERBOARD Il Series I1. Ready built and tested.
-+ 50Hz, No Flicker. Inci. Manuals and Programme -
Cassotia £149
POWER SUPPLY 5V/3A (incl. RF Modulator) for
Superboard Il {Ready-built and lested) £20
AN RAM 8 x 2114) £14
610 EXPANSION BOARD 3K RAM (Expendable to
K). Idesl for Superboard, UK101, etc. £150
ICR CABE I, Biack ABS case 1dKal for
Superboerd, UK101, NASCOM etc. £25
VIDEO GENIE basod on TRSB0. Utilises 280 42K
lovel || BASIC, 16K RAM, B4 x 48 Video Display,
€2

inc). Cassette Deck

SOUND UMIT for above {ready fitted)
LOWER CASE for above (reedy fitted)
ACULAB FLOPPY with Waters
EXPANSION BOX with RS232C
8100 18K Memory

8100 32K Memory £138

(4 1]
£38

SOFTY in kn form £100

SOFTY POWER SUPPLY (ready built) £20
.TEX EPROM Eraser £33
1+ UV141 EPROM Eraser with timer £77.

KEYBOARD 756 Full ASCI! coded £39

KEYPAD 4 x 4 matrlx (Reed switches) 350p
STACK PACK 10 x C12 High Grade Cassettes incl.

the uniqua stackable drawers and labels $28p
UHF Modulator ASTEC 6MHz 280p
UHF Modulaior ASTEC 8MHz 450p
A wide selection of books available.
{plip on the above ke is extra)
EPSON TX-808 Dot M Teactor Feed £295

EPSON TX-80 Dot Matrix, Friction Feed £285
SEINOSHA GPBOA Uni-hammer, 80 Column,
Impct Graphic, Dot Printer Ondy £2285
Calt In at our retail shop tor 8 demonstration on any of
the abave products. Be satisfied before you buy.
JUMPER LEADS (Ribbon Cable Assembly)

Single ended OIP Jumpers 24in 14 pin 148p; 16 pin

SUPERPRINT $00. 80 column Low Cost Impact
Printer. 9% " paper width Tractor/Friction Feed.

188p; 24 pin 240p; 40 pin 386p.

Doubie ended DIP

Jumpers

b for A$232. 20mA Loop, |EE-488, Centroni Length 14pin 16pin 24 pin 40 pin
p':::l all standard 0P s Bin 185p 208p 300p 465p
SOFTY. Inteliigent EPROM Programmer. Ready 1 I!n 198p 218p 318p 490p
built and tested £120 +36in 2309 Il’pg 37llp 06y

DPOT 1A 1

SW! -
TOGGLE: 2A, 250V, 4p
SPST DPDT 1Ac/oft  15p

Y (Adjustable Stop) SWITCHES

1pole/210 12 way: 2 pole/2to 6 way: 3 poles 210

!
1
s

33p way, 4 poils /2 to 3 way 45p
DPDY asp DPDT %A 13p ROVARY: Mains DP 250V 44 on /ot 56p
4 pole on/off Bap ROTARY: Make your own multiway switch. Shafting
B-MIN YOGGLE & e HoeA “Son
.- SV L 1 e 6 waters {mechanism only)
SPSTon/off  Bap P07 e o g WAFERS: (Break before Make) 3 pole/12 way.
SPOT c/over 80p way. Ip/4 way; 4p/3 way: 6p/2 way B5Bp
DPDT tstching  145p / 7 >

SPOT c/oft 86 SPOT moment  8%p Mains DP Switch 250/ 2A to fit asp
SPOT biased both DPDT moment 148p 4p
ways 106 Mini Non Lock e - . s

e UL PushtoMake  16p ‘D’ CONNECTORS (Cannon type)

DPOT centre off 88p fed, Blue, Grn.

OPDT biased both 28p Pins. Plugs Sockets Covers
wa 145p Sway 95p 128p -
DOPDT 3 positions way 88p; 6 15way 138p 198p 160p
onfon/on 185p way 98p; 8 w‘ay 25way 198p 284p 170p
dpole 2way  208p 180: 10 wioy 1450, 37way 200p 308y  185p
r— e - [ ———, |
CRYSTALS | tramsrormERs (Mains Pim. 2202400 AL hﬁl .IEXES PANEL
100KH . 6-0-6V; 9-0-9V; 12:0-12V 100mA WITH ®
ook 323 IVA .6V 00w (CB Ty 1785 | . 320" e "“.H ERS
455KHe 383 OVA: 6V-5A BV-5A, 9V-4A 9v-4A; 12V.3A | 2me2" 88 0
TMH2 323 12V-.3A; 15V-25A 15V-.25A 220p | ax2%x1%” 88 eonitn
1008M 398 12V: 4.5V-1.3A 4.5V-1.3A; 6V-1.2A 6V-1.2A: § ax2%x2%” 103 o
1.28MHz  392] 12V-5A 12V-5A; 15V-8A %%V-.4A; 20v-3A | 4xaxi%’ 88 a7 /
1 6MHz az3| 20v-3a 280p (30pplp) | 4x42%” 120 o 100w : ’
1.8MHz 323 24VA: 6V-1.5A 6C-1.5A; 9V-1.3A 9V-1.3A; | Sxax2’ 88 low |
1.8432MHz 382 12V-1A 12V-1A; 15V-.BA 15V-BA; 20V..6A 5%x2%x2%4"130 0'5"‘ H
2MHz 308 z0v-6a 3200 (55p08p). | suxanine on | 3SmA
2.4576MHz 382 ] SOVA: 6V-4A 6V-4A: 9V.2 5A9V-2.5A; 12V.2A SYxdn2%" 120 oA
3.2768M 323 12V-2A; 15V-1.5A 15V.1.5A; 20V-1,2A 20V- Bxdx2"’ 120 0:1000'M )
3.57954M 195 1.2A. 25V-1A 25V-1A: 30V-.BA 30V-.BA 6xdx3" 148 0-500ma l
4.000MHz 290 368p (60p p&p). 7x5x2%" 168 014
4.032MHz 323 100VA: 12Vv-4A 12V-4A; 15V-3A 15V-3A; 7x5x3" 180 0-24 i
419430M  270{ 20V-2.5A 20V.2.5A; 30V-1.5A 30V-1.5A: { @i 210 o2 ,
' 4433619M 135 ] A40V-1.25A 40V-1.25A: 50V-tA 50V-1A 820p 10x4%x3" 230 O-SOVAC 5
5 OMHz 355 | (74pplp). (NB: plp charge to be added above 10x7x3" 278 o R
5185M 323 ournormal postal charge.) 1245237 280: D00 |
5.24288M 425 e el . vy I
2'?2‘1‘&.1 ;ﬁ VOLTAGE REGULATORS OPTO Sabpanch
65536Miiz 290] 1A TO3 ¢ v ~ve LEDSs with Clips A% Ux1 A |
TR 290 | 5V 7805 1asp 7905 220p | TIL209 Red 13 0-508A '
7168MH: 290 ] 12V 7812 1asp 7912 220m | TIL211 Grn 17 0-100xA
7680m ~ 323 | 18V 7815 1asp — | m212vel 18 05008 A
somu 3 v 818 1asp —| 1220 2" Reu 14 Speach |
8.08333M 382 1A TO220 Plastic Casing 2" Green. Yellow 18 -
8.867237M 32| 5V 7805 60p 7905 @8p | o Amber . o33 7 Sogmemt Displays :
9.375M 323 12v 7812  8o0p 7912 8%p igh Bright 49 L1307 875
10.0MHz 323 ] 18V 7818 7915 Bbpl L noRed 4y TI312.3"cA 105
10.7MHz  323] 18V 7818 60p 7918 88p| 2. Flashing TI313.3"CC 108
12MHz 392 | 2av 7824 e0p 2"Red/Green 48 11321 5" CA 115
14.31818M 362 | 100mA  T092 Plastic Casing g‘lmy'-g?sv“w- 20 TL322.50CC 118
160MHz 2000 SV 78L05 30p 79006 88p || Green, Yellow DL704 3" CC 98
6V 78162 2| D271 iniraRed 40 707 37 CA 99 |
18MHz 323 309 ~ | sFH205 Detector 80 5747 B ca 180 |
18.432M 323 8v 78182 30p 6" CA
20.0MHz 323 | 12v 78012 30p 79112 egp | TIL32 inta Red 85 8 OmngeCA 250
26.0MH: 383 | 15V 7BLIS 30p  79Li5 eSplf LB Dometer 7 ;agggé Red 120
26,080 299 | tMacon 1706 m7as 38p § segments 225 30 GoenCa 150 |
38'6667M 360 | tmagon 140 TAASSO 50p § (5400 285 " GieenCA 215
4B0MHz 323 09K 136p  TBAG2SB 95p | oce71 120 3+ 1RedCA 180,
OMHz LM317K  380p  zDA1412 150p { ORP12 63 31 ) GreenCA
ey 3 mg;;’; :&f’ TBHOS5 + 5/ Seoss | 97PE 85 150
g Sp | 2N5777 45 DVM176 1885
Parts available | LM325N  240p 78HG +5V to +25V ISOLATORS LCD 3% Digits 675
foc ETI LM326N  240p  5A 650p | 1174 55 LCD4Digits 750
i LM327 2709 79HG 850p | Ti111/2/4  90- LCD6Digts 850
12245 3s0f 15374 1800 4006 35| aose 130 | 4175 120 | as26 ve
tSoar va|Sis 00 o o[ a0Ss 30| fies  tis | 40 a2
(3249 138 | Loare 19 | ao1e 76 | 4056 135 | 4408 790 4528 100
1S251 130 | \Saze 218 | 4019 42 ] 4057 280 | as03 w0 | 4529 150
15253 96 | 1s3ss 280 | 4020 85 | 4059 578 4410 750 4530 %0
15257 98 | (ooes 230 s021 90 | 4060 110 { 4411 90 | 4531 130
1258 120 (S3s  ms | 4022 85 [ 4061 1226 | asrzé waso | as3
4023 24 ] 2062 995 | 4412y 1820 4534 510
15250 180 15330 140 { 457 80 § 4063 120 | 4a15F as0 | 4536 310 |
13261 a0 issey 140 | 4o5x  ga ] ao66 48 | ad1ov sy | 4o35 e
nggig - 15395 210 | 4n%6 170 } 4067 430 4419 280 4539 120
boes 3% L5396 199 | 445 a5 | 4068 26 | 4422 870 4541 150
too7e  ‘aaf L5308 278 | 4028 92 | 4069 22 | 4432 1060 4543 180
LS399 230 | 459 g8 | 2070 25 4435 850 4549 305
18280 2804 15445 140 | 4635 55 | 4071 25 | 4440 999 | 4553 399
15283 90| 15447 196 | 4031 198 | 4072 25 | as50 380 4550 192
ore N (S0 2814032 126 [ 4073 26 | ass1 380 | 4355 85
eaas! s 8229 ’: 4033 175 | 4075 23. | 4490F 350 4556 80
S208  s1e] % e ] 203 213 | 4076 85 | ado0v 750 4557 428
h2 retd 70 4035 95 | a077 30 | as01 28 4558 178
(3300 178 | taays weg | 4036 2715 | 4078 28| aso2 10 | assa  ase
15302 178 4037 115} 4081 26-4 4503 85 4560 199
4038 110 '§ 4082 25 | 4506 7% 4561 104
15320 270 4038 299 | 4085 90 | 4507  as 4562 628
15323 480 | ~AAOS | w000 8s | 4086 90 | as0e 280 4566 196
15024 2001 0 e | 041 so | a0ss 1m0 | 42c0  ‘ss | ates o8
s 2o 1a [ 4042 70 | 4093 s | asn: 98 | 4s69 195
552 381 s002 18 | 4043 so | 4094 210 | 4512 I 4572 38
46 185 | 4006 g6 | 4044 8o | 4095 5 1 4513 225 4580 495
t§§47 150 | 4007 19 | 4045 176 ] 4096 96, | 4514 220 4581 320
15348 190 ] 4008 78 | 4046 96 | 4097 340 | 4515 250 4582
13352 185 | 4009 a8 | 4047 88 | 4098 118 | 1516 90 4583
12355 188 | 4010 50 | 4048 65 | 4099 180 |' 4517 At 4584
5365 68 | 4011 18 J4049 35 | ate0 115 | a518 @0 | 4585
Lgas %12 24 § 4050 38 | a6t 115 | as19 80 4597
e et a3 | 4051 86 | 4162 118 | 450 %0 4598
oy selaows om0 Jaos2  ss {263 11 | 220 at0 | ov06
15373 180 | 4015 g2 14053 86 § 4174 110 | 4522 150 40174
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l@mon|
The Definitive Monitor

A 4k monitor specially designed to
produce the best from your -

Superboard, Superboard Series 2,
UK101 or Enhanced System.

Look at these superb facilities:

@® Full screen editing.

©® Home cursor/screen clear facility.

@ True insert/delete.

@ Fully programmable cursor control with meaningful symbois
on screen.

® Single key Basic

® True ASCIl keyboard routine.

® Auto remote control of tape recorder {requires only a relay).

® Open line facility.

@ Named tape files.

‘@ Two key video swap (Series 2 only).

@ Bell (Series 2 only).

® Cursor indication of quotes mode.

® User definable flashing cursor character.

® User controllable command vectoring for your own machine
code routines.

® Full or partial scroll-up or scroll-down (callable by program).

® Auto list on error (displays faulty line upon carriage return).

® Single command save {automatically returns “list”).

@ Centronics compatibie printer driver.

Monitor functions include:
@ Scrolling list in data mode.
® Warm restart vector.
@ Fill memory.
® Search memory.
® Two save and three load routines.
@ Floppy disc vector.
® Break handling routine.
@® Tabular display of memory.

10 PRINT “FULL";
20 PRINT "SCREEN":

SN ERROR IN 10
OK

30PRINT "HITING”
40 REM

10PRT “AUTO LIST
ON ERROR"”
m

10 PRINT” = PROG";

20 PRINT " ®® CURSOR"
30PRINT " »» CONTROL"
40 PRINT .- @ MEANING"
50 PRINT "SYMBOLS
60PRINT "« @

SAVE
Name file?

NAMED TAPE FILES @
[SINGLE COMMAND SAVE)

Allthis foronly £19-95

+ 50p P&P + VAT,
To order: Send £23.52 or phone your
ACCESS number for same day despatch.

State version required.




Get'a great deal from

arshalls

RECHARGEABLE NICKEL CADMIUM BATTERIES & CHARGERS

TYPE

S101 {HP7)

Sub C {HP11}

Sub D {HP2]

5104 (HP11)

$103 {HP2) .2

Penlight 4 Charger for 1-4 HP7

Combibox FW611 Charger for HP7, HP11, HP2

AV. CAP.
0.5AH

Combibox FW610 Charger for HP7, HP11, HP2

ALSO RETAIL SHOPS AT

326 EDGWARE ROAD. LONDON W2 01-723 4242

40 CAICKLEWOQOD 8DY., LONDON NW2 01- 452 0181
108A §TOKES CROFT, BRISTOL, 0272 426801

85 WEST REGENT STREET, GLASGOW. 041-332 4133

A.MARSHALL {LONDON) LTD.
KINGSGATE HOUSE

KINGSGATE PLACE

LONDON NWO ATA,

MAIL OMDER 01-624 8582 244A SERVICE
INDUSTRIAL SALES 01.328 1009

WE TAKE ACCESS — AMERICAN EXPRESS —~ BARCLAYCARD CARD - DlMEus

ADD POSTAGE/PACKING 60p UNLESS STATED
15% VAT ON TOTAL ALL ITEMS ON THIS
RTISEMENT SPECIALLY SELECTED FOR EX-STOCK
ERY. WATCH FOR SPECIAL REDUCTIONS ON
STARRED ITEMS

PLE ASE
ALSO
ADVE
DELIV

CAPACITORS
SIEMENS ELECTROLYTIC AXIAL
SIEMENS LAYER 832560 2mm SIEMENS LAYER B32567 10mm - 13 22/40 13
001 0 008
o f0es
12500 £0.10

1063

o

€012
0 €0.14
015/100  F0.13

33100 £020
068/100  £0.38

012
£045 107100v

047/100 £0.26 Diner valves stocked prices or reduced

MANY OTHER RANGES CAPACITORS INCLUDE MULLARD C280

MULLARD/SIEMENS CERAMIC. SIEMENS B41070 RADIAL.

125
4700116

HIGH VOLTAGE DISC CERAMIC, ETC. | e 1

SINCLAIR INSTRUMENTS TRANSISTORS/DIODES STOCK CLEARANCE

LINEAR INTEGRATED CIRCUITS

Digital Multimeter
PDM35
DM235
DM350
DMAa50
Digital Frequency Meter
PFM200
Low Power QOsilioscope
s$C110
TF200 Frequency Meter
TGF 105 Pulse Generator.

BC 184L
BC212A
BC 2138
BC213L
BC214
8C 2148
8C214L
BC 2388
8C 239C
BC 2518
BC 253
8C 3088
BC 350
BC 347
BC414
BC 415A
BC 416A
BC 517
BCY 71
BCY 72
BD 138
BF 161
BF 177
BF 180
8F 181
BF 194

AD 161
AF 106
AF 109
AF 126
BC1i5
BC118
BC 154
BC 157A
8C 1578
BC 158
8C 159
B8C 167B
BC 1688
BC 1698
8C 1708
8Cc1718
BC 172
BC 172C
BC 173
BC174B
BC 1788
8C 182A
BC183
BC 1838
BC 183L
BC183 LA |

2N 697
2N 914
2N 929
2N 3133
2N 3566
2N 3638
2N 3642
2N 3708
2N 3711
2N 3794
2N 3/71
2N 3905
2N 3962
2N 4286
2N 4400
2N 5220
2N 5222
AC 126
AC 127
AC 132
AC 152
AC188
AC 188K
AC 187K
ACY 22
ACY 30

£34.50
£52.50
£72.50
£99.00

LF 1331N
LF 13741H

* LM3018
LM 308N
LM 348

* LM 380 N4
Lm 383

* LM 386N
LM 389N
LM 34075
LM 71014
LM 723 CH
LM723C14
LM 741 C14
LM 923
i{m1303
Lm 1458
LM 1801
Lm 1871
LM 1872

* LM 3900
LM 3909

* LM 3914

* LM 3915
LM 4250
NE 531
NE 543K
NE 544

* NE 558

“ NE 556
NE 558
NE 562
NE 565
NE 566
NE 567
NE 570

$AA 5000 A " “
SAA 5010 A ? @
SAA 5012 5 20 “
SAA 5020
SAA 5030
SAA 5040
SAA 5050
SAS 560
SAS 570
SAS 580
SAS 530
SFF 96800A
SFF 968104
SFF 96821A
SN 78115
SN 76228
SN 76116
SN 76666
TAA 263
TAA 51
TAA 621
TAA 700
TAD 100
TBA 120
TBA 500
TBA 550
TBA 5700
TBA B10S
T8A 920
TB8A 9900
TCA 2705
TDA 2540
TDA 2611
TLoB1CP
TLo82CP
TLO 84CN

£49.80

£139.00
£145.00
£85.00

NEW
LCD Muttimeter
LCD Muttimeter
LCD Multimeter
Prescaler

TM353
TM351
TM352
TP600

LEADER INSTRUMENTS
Just a selection

Singletrace Osicilloscope 510A 5" £127.00
Doubletrace Osicilloscope 308S 3" £419.00
Coublgtrace Oscilloscope 508A 5 £299.00
LSG 16 Sig. Gen. TV/Radio £55.00
LOM 815 Dip Meter £45.00

CRIMSON ELEKTRIK HI FI MODULES ILP HI FI MODULES

HY30
HY60
HY120
HY200
HYA40C

Pre Amplitiers.
HY6

HY66

Power Supplies
PSU30

PSU36

PSUE0

PSU70
PSU180

CE 608
CE 1004
CE 1003
CE 1704
CE 1708
CPS 1
CPS3
CPS 6

Power Amp
Power Amp
Power Amp
Power Amp
Power Amp
Power Unit
Power Unit
Power Unit
CPR1 Pre Amp

CPR 1S Pre Amp

U.K. Postage and Packing + 10%

£7.29
£8.33
€17.48
£21.2)
£31.83

MOS120
MOS200

£25.88
£33.46

Postage & Packing to U K. included

SIEMENS LEDS

CD4069
CD40718
D072
€D40738
CD40758
€D40818
CD4082
€D4085
CD4086

£0.14
£0.16
€0.20
E0.16
£0.16
£0.16
£0.20
£0.90
£0.90

* CD40g5

* CD40g6
€D40998
CDasg7
CD45108
CD4511
CDa514
CD45208
CD4522

£1.00
£1.00
£1.40
£0.44
£0.90
£1.02
£2.20
£0.90
£1.10

* CD400C £0.17
CD40018 £0.20
CD4002 £0.20
CD4007  £0.20
CD4008B £0.74
CD4009  £0.40
CcD4010  £0.40
CD4011B €0.20
CD4012 €020

CD4024B
CD4028B
CD40298
C:40348
CD40358
CD4a04a0

CD40418
CD40428
CD404a78

£0.60
£0.60
£1.05
£2.20
€1.05
£0.96
£0 80
£0.64
£102

€DA4049
CD40508
CD40518
CD40528
* CD40608B
* CD4063
CDA40668
* CD4067
CD4068

* CD40138
CD4014
CDA01s
CD4016

* CD40178
CD40188
€D40198
€D40208
€D40228

£0.14
£0.12
£0.14

£0.18
£035
£0.54
£118
£0.40
£1.20
£0.90

TiL 209
TIL 228

5.8mm Red Yellow Green
3.2mm Red

3.2mm Green/Yellow
Flashing Diodes (3Hz) £0.90
Rect Leds 2.5 x 5.0mm Red £0.12
Rect teds 2.5 x 5.0mm Green/Yellow £0.18

Ma 1032 Digital LCD Clock Module £11,50

5" 12 or 24hr mode, 24 alarm with on/off control,

sleep timer, snore timer gtc. 1.5v batt. low consumption

MA 1026 Alarm/Thermometes Module £11.50
MA 1003 12v Car Clock Module, Special Price £12 50 whilst stocks last
NSN3914, 3915, 3916 End Stackable Led Bar

Graphs Arrays with Driver All @ £4.95 each.

SN7445
SN7446
SN7447
SN7448
SN7450
SN7453
SN7454

SN7460
SN7472
SN7484
SN7490
SN7491
SN7492
SN7493

SN7496

SN74107
SN74121
SN74141
SN74145
SN74155
SN74157

SN74164
SN74165
SN74174
SN74182
SN74190
SN74192
SN74197

SN7400
SN7401
SN7403
* SN7404
SN7410
* SN7432
SN7414

£0.19
£0.19
£0.19
£0.15

" SN7420
SN7423
SN7426
SN7432

¢ SN7440

* SN7441

" SN7442 PRESENSITISED POSITIVE FOTO RESIST PC BOARDS 1.6mm THICK

DOUBL.E SIDE
£1.65
£2.05

SIZE
100 x 160mm
100 x 220mm
203 x 1i4mm £1.70 £2.10
2334 x 220mm £23.75 £4.50
KiT FOR UV EXPOSURE UNIT FOR DEVELOPING FOTO 80ARDS

COMPLETE WITH BOX & GLASS SCREEN 228 x 152mm £34.50
OR WITHOUT BOX £19.50

SINGLE SIDE
£1.40
£1.95

DIGITAL FUEL STRETCHER SYSTEM GIVES ACTUAL Mpg. OR L/100Km

EASILY FITTED — SUITABLE FOR MOST CARS. £68.50 p/p £1.30

FLOW SENSOR 5$8011 £14.75

SPEED SENSOR 580710 £11.95

SEND LARGE SAE FOR DETAILS OF SENSORS & PARTS TO BUILD OWN FUEL STRETCHER SYSTEM.

MINIMETAL DETECTOR FOR LOCATING PIPES/CABLES UNDER PLASTIC — A MUST FOR EVERY HANDYMAN £9.95

~ ALL PRICES EXCLUSIVE OF VAT
8 ETI MAY 1981
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Visionary Idea

hat world-famous character

Uncle Clive Sinclair has struck
again. This time Sinclair Research
Ltd has developed a new flat-screen
pocketssize television which should
be available by the middle of next
year. Its announcement follows a
five year development project
costing £1 million and partly backed
by the National Research and
Development Council. The invest-
ment for manufacturing what will in-
itially be a pocket black-and-white
TV with FM radio will be around the
£5 million mark, supported by in
dustry grants from the Scottish
Economic Planning Department
who will provide £1.5 million plus a
regional development grant of £1.1
million, making 22% of the total
capital employed. (Perhaps Sinclair’s
catch-phrase should be ‘your wish
will be granted'?) Sinclair’s contribu-
tion will be funded from profits
derived from its equally wellknown
personal computer business. Sinclair
have managed to achieve a number
of interesting breakthroughs with
their flat screen TV, not least perfec-

ting a new method of vacuum-
forming glassware, a volume reduc-
tion of 274 times over a conventional
CRT, and a power requirement
reduction five times better than
previously achieved. Impressive
huh? Manufacture of the tube has
been sub-contracted to Timex who
will produce it in Dundee and expect
to employ an extra 1,000 people by
1985.

The cathode ray tube measures
approximately 4 x 2 x % inches and
is assembled from two sheets of
glass, a flat front plate and a vacuum-
formed backing plate. The phosphor
screen is coated on the interior of the
backing plate and is viewed through
the front face from the same side
that the electrons strike. As a result;
the brightness is more than double
that of a conventional CRT with the
same beam energy. The electron gun
is set to one side of the screen withiits
axis parallel to the screen. Two set
of electrostatic deflection plates in
the gun assembly provide horizontal
and vertical scanning and a third set
between the phosphor screen and
front face bends the electron beam

towards the screen. The tube
assembly lends itself to low-cost
mass production and has significant-
ly fewer components than a conven-
tional CRT. There will be many ap-
plications for this new tube;
doubtless to say Sinclair will con-
sider linking it to his personal com-
puter, and the basic tube can be

modified for projection TV systems.
A full colour three-tube system is be-
ing carefully considered with the

" electronics and optics able to fit into

ashoe-box-sized unit projecting onto
a wall-mounted screen. The initial *
TViradio unit should retail for about
£50. We ask ourselves ‘is there
anything this man can’t do?

* L ] *
Mini-Movies
M atsushita Electric of Japan have

come up with a new mini colour
video camera which contains the
tape recorder as well. They think that
it's such a good design that it should
be made a world standard for
miniature video. It uses metal

evaporated magnetic tapes which
are actually slightly smaller than
standard audio cassettes. The
camera/ recorder is almost as small
as a conventional hand-held video
camera; 229 mm (D) x 118 mm (H) x
67 mm (W) and weighs only 2.1 kg in-
cluding batteries. The tape speed is
143 mm/S which is the slowest
among systems of this kind. Mat-
sushita achieved the compactness of
this device thanks to the develop-
mentof the ‘Cosvicon’ 2 inch colour
image pick-up tube coupled with ex-
tensive use of LS in the circuitry. For
further details on this camera con-
tact: National Panasonic UK Ltd,
300-318 Bath Road, Slough,
Berkshire, SL1 6)B.

et 8 Yot

L] L]
Kitting Out
TK Electronics, who' specialise in

electronic mini-kits for hobbyists,
have extended their range to include
some remote control kits. These in-
clude the MK6 Simple Infra-Red
Transmitter (as featured in Kit
Review last month), the MK7 Infra-
Red Receiver, the MK8 Coded Infra-
Red Transmitter and the MK12
16-channel Receiver. The MK6 and
MK?7 consist of a small hand-held,
battery operated transmitter and a
small mains powered receiver with a
triac output capable of switching
mains loads of up to 500 W.The MK8

can transmit up to 32 different com-
mands depending on the keyboard
used. The MK12 is a mains-powered
unit with 16 CMOS outputs (0 to 15
V) which may be interfaced with
logic, or used to drive relays or triacs
for power switching. By changing the
value of one resistor in the MK8 kit
and adjusting the present on the
MK12, simultaneous operation to
two or more receivers in the same
area can be achieved. Prices are:
MK6 — £4.20, MK7 — £9.00, MK8
— £5.90, MK12 — £11.95 plus 40p
postage and 15% VAT. TK Elec-
tronics, 11 Boston Road, London
W7 3.

g e
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TRANSGEN DENT 2000 'SINGI.EBOARD'SYNTHESIZE

Designed by consultant Tim Orr (formerly

synthesizer designer for EMS Ltd) and featured

as a constructional article in ETI, this live

performance synthesizer is a 3 octave instru-

ment transposable 2 octaves up or down giving

sweep control, a noise generator and an ADSR

envelope shaper. There is also a slow oscillator,

a new pitch detector, ADSR repeat, sample and

hold, and special circuitry with precision

components to ensure tuning stability amongst

its many features. .

The kit includes fully finished metalwork, fully assembled solid teak cabinet, filter sweep pedal,

professional quality components (alt resistors either 2% metal oxide or ¥2% metal trim!) and it really

is complete — right down to the last nut and bolt and last piece of wire! There is even a 13A plug in = : e
the kit — you need buy absolutely no more parts before plugging in and making great music! - . y

Virtually all the components are on the one professional quality fibreglass PCB printed with . Cabinet size 24.6'' x 15.7"' x 4.8"' (rear), 3.4"' (Front).
.component locations. All the controls mount directly on the main board, all connections to the

board are made with connector plugs and construction is so simple it can be built easily in a few
evenings by almost anyone capable of neat soldering! When finished you will possess a synthesizer ] 3 .
comparable in performance and quality with ready-built units selling for many times the price! d

Comprehensive handbook supplied with all complete kits! This fully describes construction and

;efllsayolu how to set up your synthesizer with nothing more elaborate than a multi-meter and a pair THIs MONTH'S FRONT COVER FEATU RE!
' COMPLETE KIT ONLY £89.50 + VAT!

ETI VOCODER CmVolobiR e
COMPLETE KIT ONLY B ] R e
£195 + VAT!
KIT INCLUDES FREE FOOT CONTROL

AND TEST OS
OSCILLATOR Panel size 19.0'" x 5.25'". Depth 12.2"".

Featured as a construction article in El ics Today Intemnati | this design enables a vocoder of great versatility and high intelligibility to be built for an amazingly low price.

14 channels are used to achieve its high intelligibility, each channel having its own level control. There are two inputamplifiers, one for speech either from microphone ora high level source
€.g. mixer or cassette deck and one for external excitation (the substitution signal) from either high or low level sources. Each amplifier has its own lever control and a rather special type of
tone control giving varying degrees of bass boost with treble cut or treble boost with bass cut. The level of the speech and excitation signals are monitored by LED PPM meters with 10 lights
— 7 green and 3 red which indicate the level at 3dB steps. There are three internal sources of excitation — a noise generator and two pulse generators of variable frequency and pulse width.
Any of the internal sources and the external source can be mixed together. There is a voiced/ unvoiced detector which substitutes noise for the excitation signal at the points in speech where
the vocal chord derived sounds of the speaker are substituted for by the unvoiced sounds of sibilants, etc.There is a slew rate control which smooths out the changes in spectral balance and
amplitude enabling a change of the speech into singing or chanting and other special effects. A foot switch is provided to permit a complete freeze in spectral balance and amplitude
whenever required. An LED on this indicates when the freeze is in operation.

An output mixer allows mixing of the speech, external excitation and vocoder output. The majority of the components fit into the large analysis /synthesis board with the rest on 8 much
smaller boards with the controls and sockets mounted on them for ease of construction. Connectors are used for the small amount of wiring between the boards.

The kit includes fully finished metalwork, professional quality components {all resistors 2% metal oxide) nuts, bolts, etc. — even a 13A plug!

TRANSGEN D ENT D Px MULTI-VOICE SYNTHESI.ZER

Another superb design by
synthesizer expert Tim Orr
published in
Electronics Today International

TORERIRRY

COMPLETE KIT
ONLY:
£299 + VAT!

T ——
Cabinet size 36.3" x 15.0"" x 5.0" (rear) 3.3"' (front)

‘The Transcendent DPX is a really versatile 5 octave keyboard instrument. These are two audio outputs which can be used simultaneously. On the first there is a beautiful harpsichord or reed
sound—fully polyphonic, i.e. you can play chords with as many notes as you like. On the second output there is a wide range of different voices, still fully polyphonic. It can be a-
straightforward piano as a honky tonk piano or even a mixture of the fwo! Alternatively you can play strings over the whole range of the keyboard or brass over the whole range of the
keyboard or should you prefer — strings on the top of the keyboard and brass as the lower end (the keyboard is electronically split after the first two octaves) or vice-versa or even a
combination of strings and brass sounds simultaneously. And on all voices you can switch in circuitry to make the keyboard touch sensitive! The harder you press down a key the louder it”
sounds — just like an acoustic piano. The digitally contralled multiplexed system makes practical touch sensitivity with the complex dynamics law necessary for a high degree of realism.
There is a master volurme and tone control, a separate caontrol for the brass sounds and also a vibrato circuit with variable depth control together with a variable delay control so that the
vibrator comes in only after waiting a short time after the note is struck for even more realistic string sounds.

To add interest to the sounds and make them more natural there is a chorus /ensemble unit which is a complex phasing system using CCD (charge coupled device) analogue delay lines. The
overall effect of this is similar to that of several acoustic instruments playing the same piece of music. The ensemble circuitry can be switched in with either strong or mild effects.

As the system is based on digital circuitry digital data can be easily taken to and from a computer {for storing and playing back accompaniments with or without pitch or key change, computer
composing, etc., etc.).

Although the DPX is an advanced design using a very large amount of circuitry, much of it very sophisticated, the kit is mechanically extremely simple with exceltent access to all the circuit
boards which interconnect with multiway connectors, just four of which are removed to separate the keyboard circuitry and the panel circuitry from the main circuitry in the cabinet.

The kit includes fully finished metalwork, solid teak cabinet, professional quality components (all resistors 2% metal oxide). nuts, bolts. etc., even a 13A plug!

- MANY MORE KITS ON PAGE 107. MORE KITS AND ORDERING
INFORMATION ON INSIDE FRONT COVER
All projects on this page can be puri:hased as separate packs, e.g. PCBs, components sets! hardware sets, etc. See our free
catalogue for full details and prices. -
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Above: The Remote Control preamp board.
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PCB Foil Patterns
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Above: Power switch foil pattern.

The foil patterns for the 1024 Composer are too large to fit

into the magazine. You can obtain them by sending us a %
large SAE. Commercial firms should note that Powertran hold touch

the copyright on the board. dimmer oold o ¢

Below: The Remote Control decoder board.
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TV SOUND TUNER

ETI SEP 80 PROJECT

All parts available / send for list
ALSO
No. 1 for Teletext Kits
TV Spare Parts and Components

Callers welcome at Shop Premises

MANOR SUPPLIES

172 WEST END LANE, LONDON NW6 1SD
TELEPHONE: 01-794 8751

Near West Hampstead Jubilee & British Rail Stations

CHESS COMPUTERS ELECTRONIC

TV GAMES GAMES

HAND-HELD GAMES Apivision oF circoLec  SHOP
SPECIAL SPRING OFFERS|

TV GAMES CHESS COMPUTERS
ALL Challenger ‘7 . £7
PRICES Sensory '8'...
INC. Voice Sensory.
VAT Chess Champion. ... E25
Cartridges. Backgammon Challenger .... £54

HAND HELD GAMES

Galaxy Invader 100G0.
Earth Invader

Free Mains Adaptor
While Stocks Last!

Jet Fighter . g
Vermin (Mole Bashing!} ... £17.95 !
Fire £17.95) New

MANY OTHERS AVAILABLE

RING 01-767 1233 FOR DETAILS!
# P&P on Games Free % Please add £1 for Cartridges %
Make cheques payabie to Circolec

l FREEPOSf(NO POSTAGE REQD.) LONDON SW17 8BR |

FREE QUARTZ WATCH OFFER
on all Thandar test equipment

1f you are interested in purchasing a hand-held digital
multimeter, a bench digital multimeter, a hand held
frequency meter, bench frequency meter, a pulse gen-
erator, a function generator, a fully portable brief-case
WORTH size oscilloscope, a 2'' video monitor or even an eprom
programmer and obtain a quality QUARTZ watch free

UP TO of charge then why not take advantage of our special

£30 offer.

For purchases of between £39 and £39 we will send free of charge a gold-plated
Digital LCD, uitra-siim, five-function watch. For purchases of £100 and over we
will send a gold-plated, ultra-slim, analogue watch, as per photograph. Both
these watches have leather straps. This watch offer is subject to availability and in
any event we will send alternative watches with a retail value of £12 and £30
respectively. YOUR WATCH MAY BE SENT SEPARATELY TO ANY ADDRESS
WITHIN THE UK IF REQUIRED.

Hand-held digital multimeters Bench frequency meters
PDM 35 L.E.D. hand heid DMM £39.68  TF 040 bench frequency meter £126.50
TM 354 L.C.D. hand held DMM £45.94  TF 200 bench frequency meter £166.75
TM 352 L.C.D. hand held DMM £57.44.
Pulse Generator

Bench digital multimeters TG 105 pulse generator £97.95
DM 235 L.E.C. digital multimeter

£60.38  Bench Function Generator
TG 100 function generator £90.85

Fully Portable Oscilloscope
SC 110 Oscilloscope £159.85

DM 350 L.£.D. digital multimeter
£83.38

TM 353 L.C.D. digital muitimeter
£96.60

DM 450 L.E.D. digital muitimseter
£113.85 2’ Video Monitor .
TM 351 L.C.D. digital multimeter MON 1A 2" Video monitor ~ £109.25
£113.85
Eprom Programmer
PKW 5000 Eprom Programmer

Hand-held frequency meter
by £57.27 £918.85

PFM 200 frequency meter

All prices include V.A.T. Official orders weicome. Mail order only, or callers at our
warehouse by prier appointment. Barclaycard/Access welcome. Cheque/P.Os,
etc., with order. Large s.a.e. for complete Thandar list. All items POST FREE.

B K. ELECTRONICS
37 Whiteh d, Leigh-on-Sea, Essex, SS95TY _
Tel: Southend 527572

Buy¥ with Acress

QUALITY DOES NOT HAVE

TO COSTVERY MUCH!

All models
multi-speaker systenis

With controls, attractive woodgrain finish.
RMS ratings for 8 ohm.

12.60 12’ 4 speaker system 60 watts
28%" % 14% X 11 - .£115.985 par

15.9015" 6 speaker system 90 watts 28",
X 17%" X 11" .. ... £138.98 pair
(UKe/p £12.00 pain

~ ON DEMONSTRATION TO CALLERS

SCOTT T516 STEREO JVG BELT DRIVE
FM/AM TUNER TURNTABLE
fl o e T s
Overall size 5° x 14%" x 12", Brand new and fully : #:m:r * Caiibratod counter-Balnce

ood
quarasteed al a special lew price. gt
* Asti-shalic device

7P £1.55)
3 £38'95 1 s v2e p 1598

+ m-u@@wx N /P £1.55 £29.95 .

TV SOUND FROM
YOUR HI-FI

Kigh quaiity TV covnd cosverter piegs inte aorial
sacket of yow FM tuner. 9 volt Datisry epsrated

fastiory sot sappliod] Nething lo look ot .. . but just
Naton! r

* " Fitted slow-mation deive’
[UK Post etc. 65p) ) -
On Domenstration for callers. £11.50

’, o
| 1000s SoLD | :@u‘.

MR SEAS F PIEZO TWEETERS
ci 3 lenm

crossover rlqirll Sultable wp 10 100 watts — mere’
in saries.

| Mid-ronys bora for disco/pa/ .. 1895
2 Tweator horn lor N-Illlmgo/:l»”I 3 -

“Profesalonal sound WHIi spesker Kite with kigh | o T W1 omd dhaco

[22:; (89-92d6). Extended froquency respense | (o Demomstraliss b eallas " £3.50
- [223 S0-20kMz. 753 35-25kHz). Datigned and d
~ mags in Scandiavie to the ighesi geoliy, Al |—erro 2B (4210 4 Hems)

e . 00 Oawiions s | STEREQ ACCESSORIES

callers.
. % H-R 223, 30/45 watt 3 spesker 8" ’Vﬂ'l * GE1305 Hi-Fi Frequency Equaliser .. £62.95 .

........................ £4350palr | * APW200 Peak programme metor sn scele)
£39.95

______________________ £34.50 sach_ * MS3219 Twin Scals audio mm meter £12.95
* Hi-F 403, 60/100 watt 3 :pnhr 10 systom | % M350 Taps ache shomber - . . - -£80.58
....................... 50 sach

« W 8006150 w3 prker 12 " piom FREE CATALOGUE
wKoprrsy T

phenes/micrephanss/mixers/PA
COMPLETE RANGE OF SEAS oquipment ad much mere!
CHASSIS SPEAKERS ETC Plus huge range of o3t squipment.
ALWAYS Wt STOCK ALL PRIGES INCLUDE VAT
ALSO STOCKISTS FOR SEND LARGE 20p SAE

AUDAX, GOODMANS, KEF, PEERLESS ETC.

PRICES CORRECTAT 1.3.87

AUDIO ELECTRONICS c:>:

301 EDGWARE RCAD, LONDON, W2 1BN, ENGLAND.
TELEPHONE 01-724 3564 OPEN 9-6 Mon-Sat

ALSO ATHENRYS RADIO,

404/406 EDGWARE ROAD, LONDON W2 1ED

ORDER BY POST OR TELEPHONE WITH BARCLAYCARD/ACCESS
OR CALL IN AND SEE_FOR YOURSELF
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ELECTRONIC IGNITION
SAVES PETROL

“More and more new cars use electronic
ignition to give the best performance and
economy. Bring YOUR CAR up to top
specification by fitting the latest TOTAL

DISCO LIGHTING
KITS!!

Furst class constructional projects, ¢/w glass fibre P.C.B.'s & full instructions. No extra
components needed to make a top rate working unit.

ENERGY DISCHARGE electronic system.
I TOTAL ENERGY DISCHARGE gives all the LK1 3 channel sound-to-light. LK2 3 channel 3kW
advantages of the best capacitive discharge ignitions; £990 300 w/channel Tv — 100w input £17.90 zerovoltage firng )
+ Pesk Performance—higher output voltage. o K3 KW slider dimmer 200mV - 100 watts input:
* Improved Economy—consistent high ignition performance. g suitable for clubs/pubs LK4 4 channel 4kW
, * Better Starting —full spark power even with low battery. £8.90 X‘prufessional uni':c/v; £16.50 @2udio- forward/reverse

* Accurste Thming—provents contact wear without "contactless’ errors

b Part.

FACE PLATE auto — two speed_rangcs.

R imm 1o contact bounce effects.

PLUS
SUPER HIGH POWER SPARK—3: times the energy of ordinary C.D. systems

Suilable case for
LK 1/2/4 £3.50

ALLKITS C/W : 100w spots ES or BC

OPTIMUM SPARK DURATIQN—(O get the very best perfarmance and economy with £1.50
today’s lean carburettor selllng.s- ) ) circuit. comprehensive Coloured pigmy lamps
DESIGNED IN RELIABILITY —with the ‘ultimate insurance’ of a changeover switch to mstructions & full 65p.
. ( Lo a
e revert instantly 10 standard ignition parts guarantee 8m rope lights
TECHNICAL DETAILS Carriage on above 70p . £49

HIGH EFFICIENCY INVERTER. A high-power, high efficiency. regulated inverter
provides a 400-volt energy source—powerful enough to store twice the energy of
other designs and regulated 1o provide full output even with the battery down to 4
volts.

SUPERB DISCHARGE CIRCUIT. A brand new technique prevents energy being
reflected back ta the storage capacitor, giving 3% times the spark energy and 3 times A
the spark duration of ordinary C.D. systems. generating a spark powerful enough to
cause rapid ignition of even the weakest fuel mixtures without the ignition delay
associated with lower power ‘long burn’ inductive systems. In addition this circuit

| maintains the correct output polarity, thereby preventing unnecessary stress on the

! H.T. system.

BOPHISTICATED TRIGGER CIRCUIT. This circuit remaves all unwanted signats
caused by contact volt drop. contact shuffle, contact bounce, and external transients
which, in many designs, can cause timing errors or damaging un-timed sparks. Only
at the correct and precise contact opening is a spark produced. Contact wear is
almost eliminated by reducing the contact breaker current to a low level — just
sufficient to keep the contacts clean.

IN MONEY-SAVING KIT FORM at £14.85
Also MOTORCYCLE TWIN OUTPUT KIT at £22.94
All you need is a small soldering iron and a few basic taols — everything else 1s supplied
with easy-to-follow instructions.

FITS ALL 6/12-volt NEGATIVE EARTH VEHICLES

k' ELECTRONIZE DESIGN

2 Hillside Road, Four Oaks
Sutton Cokifield, West Midiands, B78 4DQ

. Phone 021-308 5877 .
=

UNREPEATABLE HI-FI BARGAIN

3 WAY LOUDSPEAKER
KIT C/W BAFFLE (pre-cut)

Comprises:

* 64" linen surround bass unit

* §' mid-range unit

* 3" 1weeter

* 3 way crossover, fixing screws & baffle
* 20 watts handling capability.

Full instructions provided

Must he heard to be believed!!

£10.50 or 2 kits for£20  Carr. £1 per kit

SAXON ENTERTAINMENTS @y
327-333 Whitehorse Rd., Croydon, Surrey CRO ZHS.
(01) 684 8007

Order by phone - A ccess/Barclaveard/C.0.D.
Open Mon. - Sat. 9am — 5pm.

Inc.VAT. I
and P. & P.

e

THE POWERFET AMPLIFIER

IT GROWS!

See next month’s issue for
our component bargains
or send SAE for lists

Some day all

power amps will
be made this way

MiTacH!
2K 4
o091

PFA 120
{(150W plus into 8(). 300W into 4£))
Pre-amp PAN 20

PFA80/120
The PFA is perhaps the perfect realisation of the classic

PFA 80

{100W plus into 8Q)

Elegant Simplicity

Advances in high technology should make life simpler. A
cluttered power amplifier board may well perform superbly.
but its busy elaboration is an indication that its design is
pushing the limit of its component technology

There are now many first<lass bipolar power amps on the
market. Alf of them are complex and consequently expensive
Any additional impravements in the arsas where they are
weak (e.g. H.F. distortion) can only be obtained with yet
further complexity and cost.

Only a new technology can provide the sort of “‘quantum
jump’’ In component performance necessary 10 reduce the
clutter on the board, reduce the cost and make the highest fi
once more affordable.

Powerfets

So far 29 semiconductor manufacturers have invested in
this new technology. Clearly powerfets are samething
special.

Their enormous power gains eliminate conventional drive
circuitry in power amps, permitting delightfully simple
designs. Their freedom from secondary breakdown and their
tendency to shutdown when thermally overstressed, resuit in
inherently stable and destruction proof output stages., not
needing protection circuitry. And perhaps best of all, their
lack of charge storage make them fast and responsive,
producing amplifiers of wide bandwidth and low distortion
even at high frequencies.

powerfet amp design. The superb P.C.B. allows the use of
either one or two pairs of output devices. providing easy
expandability for those starting with the smaller system. (The
extra output pair of the PFA120 results in lower distortion
and improved efficiency, particularly into low impedance
loads.}

The components used in the PFA have been chosen with
extreme care. The lowest noise input devices and lowest
distortion gain stage devices were selected regardless of cost.
140V powerfets were chosen against the more usuat 120V to
give improved safety margins.

Specification PFABO PFA120
Bandwidth 10Hz— 100KHz+ 1dB
Qutput power 80W (Vs=+ 50V) 120W (Vs=+ 55v)
RMS into 8Q .
THO =<0.008% <0.005%
from 1w to rated
output at all audio
trequencies
SNR 120dB 12048
Slew Rate 20V /ps 20V/ps
Gain X22 X22
Rin 30K 30K
Vs max, + 70V + 70V
Cost
{builty £15.95 £22.85
{kit) £13.95 £20.85

Power supplies available. VAT inclusive prices. P&P 40p or 75p with PFA or transformers

THE POWERFET
SPECIALISTS

FROM

ETI MAY 1981

J. W. RIMMER

Mail or
only to
Technical
enquiries

The design is unique. Equalisation is applied after a fiat gain
stage, resulting in one of the best noise performances available.
Superb overload figures are ensured by a front end incorpor-
ating a special gain/attenuator control (volume control to youl).
The inputs are uncommitted and can be used with any
combination of signal sources in the 1mV to 10V range. RIAA
equalisation is provided for mag. PUs, and space on the board
is available for different equalisations.

Specification

BW. 20Hz2-30KHz + 1d8

THO 0.003%

SNR 85dB (ref. 5mV RIAA)

10548 (ref. 100mV flat)

Vs * 20V

Qutput 1V (clips at +20dB)

Cost
{built boerd £4.78, 2 needed for stereo
less controls)

Power Amp PAN 1397

A high quality 20W power amp board based on the
HA1397 Easily modified for bridge operation, providing high
powers from low supply voltages.

Specification
Output power RMS 20W into 8() atx 22V
THO 20W into 4 at + 19V
SNR 0.02% at 1XHz. 1W 10 12W
lnput 90d8
100mV into 50K

Cost

(Built) £5.80

148 QUARRY STREET, LIVERPOOL
- L25 6HQ. Tel: 051 428 2651
367 Green Lanes, London N4 1DY
01-800 6667
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ELECTRO
SUPPLIES

TRANSISTORS

BC107 10p BF194
BC108 10p BF195
BC109 10p BF197
BC125B 8p BF245
BC149 10p BF256A
BC154 12p BF324
BC159 9p BF469
BC171 10p BF495
BC237 12p BF595
BC337 BFR40
BC547 BFY90
BD238 BUWS1A
BD239
BD371A
BDX94
BDY92

MPF131
MPF132
120p MPU131

LINEAR ICs
CA3012
CA3080
LM324
LM741
LM1458
LM3900
MC1307
MC1310
MC1349
MC1350
MC1558 TCA270S
NE535T TDA0470
NE555 22p TDA1010

SAJ110A
SAS580
SASH90
TAA320
TBA120S
TBA651
TBA661B
TBAS800
TBA810S
TBA920

LOW PROFILE IC SOCKETS
14pin—12 100 (150 £10)
16pin—10  100(130£10)
2pin— 7  100(100 £10)
100 (70 £10)
40pin— 3 100 (40£10)

For larger quantities
please phone for prices

MJE340AT

12p 2N3055
12p 2N3583
14p 2N3702
30p 2N3705
40p 2N3710
30p 2N4061
65p 2N4123
20p 2N4125
30p
25p
50p
200p
50p
25p
25p
25p

TDA1170.  75p
TDA1190  200p
TDA2524  150p
TDA2541  150p
TDA2560  150p
TDA2581  175p

SPECIAL OFFER
AY-5-3507 DVM
CHIP (with data)
£2.75 {limited
quantity).

35-amp 50-voit Stud
Diodes, c/w mounting kit
af1
Semi-conductor Packs.
Diodes/Transis-
tors/SCRs/ICs. over 100
items (no rejects)
£1.50 each, two for £2

SPECIAL OFFERS

LM1101N (DOLBY B I/C}
TDA2020 (20 watt amp)

MM57105 (PAL colour TV game I/C)

MMB53100N (TV clock timer)
AY-5-1013 (UART)

Prices include VAT, please add 50p P&P

MAIL ORDER DEPT.
(Callers please phone first)
BOWNESS MILL
SHAWCLOUGH RD
WATERFOOT
ROSSENDALE, LANCS
TEL: ROSSENDALE 5556

RETAIL SHOP
(Open 6 days)
6ATODD ST
MANCHESTER
{(next to Victoria Stn.)
TEL: 061-834 1185

CALCULATORS

All equipment new boxed and fully guaranteed
Pnce |ncludesV AT Posx and Packmg

PRIDES

ANY CASIO, SHARP OR TEXAS | CALCULATOR SENT .
FOR £1 LESS THAN ANY OTHER ADVERTISED 1
PRICE IN THIS MAGAZINE (subject to stock) 5

MABLES

cAS M
FX 180P grogrammalﬂe FX 100

FX 2700 P, new modal, 38 steps £18.95
FX 3500 P, new modei, 38 steps. £21.96
FX 501 P, 51 function, 11 memory, 128 steps £49.95
FX 502 P, 51 function, 22 memory, 256 steps £09.
FA 1 CASSETTE INTERFACE transfers progs totape £19.96
FX 501 P with FA 1 £65.98
FX 502 P with FA 1 - £85.95
CASIO SCIENTIFICS
FX 68, 38 function, B digits. £18.95
FX 330, 38 function, 8 digits. £18.95
FX 510, 50 function, 10 digits. £18.95
FX 3200, 43 function, 10 digits £20.95
,FX 6100, 39 function, 8 digits plus ume/ularm £18.95
' FX 7100, 39 function, 8 digits plus ti £23.95
{FX 8100, 48 function, 8 digits plus nme/ulur £23.95
£X 81, low cost, 30 function, 8 digits £13.96
X 100, low cost, 44 f , 10 digits........... - £15.95
CAS10
BQ 1100, biorhythms/clock £13.95
MG 770, SPACE INVADERS, card size £12.98
MG 880, SPACE INVADERS, full s £10.98
LC 80, HIGH-QUALITY CARD CALCULATOR A £13.96
SHARP
POCKET COMPUTER 1211 with inter £108.95
EL 5101 PROGRAMMABLE 16 digit £41.
EL 5100 PROGRAMMAGBLE 24 digit £61.95
8 INSTRUMENTS
*T1 51-11 PROGRAMMABLE 32 step £28.95
*T157 PROGRAMME 50 step £27.95
*T) 58 PROGRAMMAGBLE 480 step £83.95
*T1 58C as above with constant memory and prog £76.96
"T‘| 59 Pragrammable 360 st

OE ntn iov T1358/! 58(2'/;59
T‘l PR

BATTERY PACKS for allmodels; , State number.. 95
*includes mains aduptor/churg
oo —
TEXAS :ucﬂlomc lnl“l.o AIDS I
LITTLE PROFESSOR ... . .. 11.98 TTERLOGIC .. ... . ... . ..
< DATAMAN . . ... l‘l.." SPEAK & SPELL
TELEPHONES

| CORDLESS PRO FF 3000, up to 600 fest range
| CORDLESS PHONE 4001, up to 500 feet renge

FLIP PHONE 788 with memory radial, easy to connect as extension

MSWERING MACHINE CALLSAVER twin tape

FULL RANGE OF CASIO 'SHARP AND TEXAS CALCULATORS AVAILABLE
SEND P.O.. CHEQUE. ACCESS NUMBER OR ADD 75P FOR C.0.D. (up to £100)

CALCULATOR SALES & SERVICE

FREEPOST, REDDITCH, WORCS, B97 48R

MIGHTY NINETY S
SUPER VALUE FACKS ALLAT90p EACH '
POSTAGE 20p PER PACK UP TO FOUR PACKS

FIVE OR MORE POST FREE
BUY SIX PACKS AND GET A SEVENTH PACK FREE!

MN1. 300 Ya-watt Resistors pre-formed
for P&C Mtg.

MN2. 200 % & Y2-watt Resistors

MN3. 100 1 & 2-watt Resistors.

MN4. 50 Wirewound Resistors.

MNG5. 100 metal oxide Resistors. 1%,
2% and 5%.

MNB. 12 asstd. potentiometers.

MN7. 25 asstd. skeleton pre-set Resis-

w0rs.
MNB. 50 asstd. Eiectrolytic Capacitors,
MN9. 100 asstd. Ceramic Capacitors,
Pite, disc, tub and monolythic etc.
MN10. 100 mixed capacitors. Polyester,
Polystyrene, Metaltised, Radial and Axial
types.
MN11. 20 asstd. Silver Mica Capacitors
MN12. 8 Tantalum Bead Capacitors
{useful values).
MN13. 20 asstd Transistors. BC, 2N
Series + Power etc.
- MN14. 40 IN4148 Diodes.
MN15. 5 Light Sensitive Devices.
MN186. 20 min. wire-ended Neons.
MN17. 2 12-volt Relays. Ex nearly new
equip.
MN18. 3 Encapsulated Reed Relays.
9 12v. coil, d.-pole and t.-pale.
MN19. 2 24-volt Relays. Ex nearly new

equip.

MN20. 1 240-110 0 12-volt, 100ma
Transformer.

MN21. 1 240-110 to 24-volt 100ma:
Transformer.

MN22. 8 .2" Led s with clips, 4 red, 2
yellow, 2 green.

MN23. 116 asstd. screws. nuts.
washers, self-tappers etc.
MN24. 100 asstd. small springs.
MN25. 50 asstd. pop rivets.
MN26. 50 asstd. insulated crimps.
MN27. 200 items, grommets, spacers,
cable markers, plastic scréws. sleeving, tie
wraps etc.
MN28. 20 asstd. fuses. 1'4'* 20mm etc.
MN28. 75mts equipment, wire, asstd.
colours and sizes.
MN30. 3 x 2m length. 3 core. mains
cable.
MN31. 12 asstd. timmer capacitors:
compression film. Air-spaced etc.
MN32. 15 30pF Beehive trimmers.
MN33. 20 coil formers, ceramic, plastic,
reed relay etc

MN34. 25 min. glass reed switch.
MN35. 10 asstd. switches, toggle. slide;
micro etc.
MN38. 10 ex equipment panel lamps (no
rubbishj.
MN37. 10 asstd. audio connectors. Din -
phono etc.
MN38. 1 PCB with triac control IC data
nc.
MN39. 1 oscillator PCB loads of com-
ponents. (no data).

MN40. 50 Polystyrene capacitors.

‘MN42. 10 BC107 Transistors.
‘'MN43. 10 BC108 Transistors.

MN44. 10 Screwfix S.P.C.0. min. slide
switches.

MNS58. 2xCA723 Voltage Regulator

CHORDGATE LTD.

75 FARINGDON ROAD, SWINDON, WILTS
TEL: SWINDON (0793) 33877

RETAIL BHOP AT ABOVE ADDRESS

PLEASE QUOTE NO. OF PACKS WHEN ORDERING
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SU BSCRIPTIONS

This year we present a new twelve-part, non-fiction
series — ETI 1981. . . . .. available from your
newsagent every month.

Forget to buy it this month, or is your newsagent sold
out?

Why worry when ETI gets to the shop? Sit back and {#
‘wait for it to come to you. Take out an ETI
Subscnptlon. For only £11.00 we'll send you twelve
issues of ETL.

To claim your years’ supply of ETI, send your PO or
cheque direct to :
. R troric
ETI Subscriptions, ' rstethoscope
Modmags Ltd, . putomatic
145 Charing Cross Road, v ‘ Anafysnsja‘
London WC2H OEE i

MICRO TIMESE™

19 Mill St. Bideford, North Devon, EX39 2JR
Telephone Bideford (023 72) 79798

28 pln
24 pm

Y% SUPER SAVERS %%
MEMORIES EPROMS
2114L 450ns . ..£1.85 2708450ns....
Buy 10 for £18% ..£3.65 2716450ns.... =
2114L 300ns £2.00 CMOSRAMS5101 ....£3.45  2732(ntel type €12. oo
Buy 10 for £19.50 %

) SINGLE. ‘BOARD
% SUPE jFeE 8100 Standard SR AY:3:8910)
UPER SAVER PRICE w ndar
The TC 5514P 3""’:3“;;‘ g;g::an coﬁl’f;‘%‘éﬁ'gnw 5 ‘gl::[;STORs
] sos , X : . -
from Toshiba Buy set of 3, £21 %% and music generator = .. £1.
£4.75 ADSMON. (2716) £24 * £7.25 %
Board plus all parts. Kit form SPECIAL SOULDERLESS BREADBOARD
£160% plus 15% V.A.T. Pius New from Vero the VEROBLOC. A prototypmg
method of building and
T igned to dovetail to athorbt’o form a c:;t .2"
7 ’ z . 1871 - 54 pitch; any size of IC can be accommodat
JUST ARRIVED FROM VERO* ENCODER/TRANSMITTER * SPECIAL % 29 rows of
§100 Prototyping Boards. LM 1872 RECEIVER/ LM 39 rf2, of 3 15-tead devices contiguously 3 Blocs can
Microboard Pattern 06-2175L ... - DECODER S be interlocked and mounted on single Euro-
% | £4.50 each; pair for £8% “ré‘(;oA?. ; ;%%mm =
SUPER SAVER S8 oac

] COMBO CHIPS EUROPEAN ORDERS ACCEPTED
F"?;;IY DISC CONTROLLERS Intended for Z80 usage. Add 15% P. & P. on total order
FD § 280 Combo Chip (MK3886) 272 meg.... £25.00 V.A.T. not applicable

FD 1791-2 Z80A Combo Chip (MK3886N-4), 4 meg.
WD 1691D P %2995

WD 2143-09 3 e
* SPECIAL & Complete Pkg. £53. 00 =
includes FD1791-2 + WD1691D SN76477, 25p MAIL ORDER E

+ WD2143-09 : ) ‘A Barclaycard
INDIVIDUAL DATA AVAILABLE It is our policy to offer you hrand- Welcome
50p per copy new, full-spec. devices. Prices Please add50p P. & P.
Large S.A.E. please Please send S.A.E. subloct to change without notice. Plus 15% V.A. T to all orders
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It's easy to complain
about advertisements.

Every week, millions of advertisements appear in the press,
on posters or in the cinema.

Most of them comply with the rules contained in the
British Code of Advertising Practice and are legal, decent,
honest and truthful.

But if you find one that, in your opinion, is wrong in some
way, please write to us at the address below.

We'd like you to help us keep advertising up to standard.

The Advertising Standards Authority.
If an advertisement is wrong,we're here to put it right.

AS.A.Ltd. Brook House, Torrington Place, London WCIE 7HN.

“TRIACS R02172  95p | 1990 74194 70p 1 Ay
3A7400Vp 58p | 4023 22p | 7847A 50p | 74195 68p | BCY71/2  18p | TIP42A
vl e G owmploom g o O
.30A/600Vm 8 4 7450 10
62 NAYLOR ROAD, LONDON, N20 OHN ‘Dtac | o 28'; 7481/3  13p | 74198  120p | 8D124 s0p | ZTX107/8 12p
Tel: 01445 8224 ST2 24p | 4028 70p | 7454 10p | 74199 80p | 8D131/2 40p | ZTX109  12p
Prices inciude VAT. Add 35p P&P VOLTAGE - | 4029 90p | 7460 13p | TRANSISTORS BD13510 ZTX300/1  14p
Minimum Access order £3 REGULATORS 4030 55p | 7470 20p | AC126/7 22p | BD140  40p. | ZTX302/3 18p
o Dem s e R umlnn el e g B T
[ 5 TWAY . ; / 4041 *18p b
%G%‘L"’E‘%msgf‘,"bpw AY %g% MeTey  mb | 7818/28 4042 sop | 7474 28p | AC176  22p | BF181 8p | 21502 20p
ROTARY 2A/250V DPST 35p | NES31 120p 4043/4  99p | 7475 28p | AC187/8  22p | BF183 34 | ZTX504  24p
CERAMIC CAP (50V) NES55 4047 105p | 7476 30p | AC1BIK 30p BF184/%5 25p, | 2N696/7 20p
33 oF to 4700 pF 4p . | a0a8 60p | 7480 32p | AD149 40p | BF194/5  12p’| 2N698 20p
POLYSTYRENE CAP (50V) OPTO/ 4049 50p | 74B5 130p | ADI61/2 28p | 8F196/7 12p | 2N706 14p
10 pF to 1000 pF 5p | SN76023N 1509‘ -ELECTRONIC 40508 50p | 7486 18p | AF114 30p BF198 10p | 2N914 20p
POLYESTER CAP (100V) SN76115N % 80p 2N5777 40p | 4066 60p | 7490 28p | AF124 35p | BF200 23p | 2N918 35p
1 nF to 68 nF 6p; 100 nF 7p; 150 nF8p; | TBAG41B 200p | ENDS0O  S5p | do6s/g9  22p | 7491 57p | AF125/6 35p | BF224B  14p | 2N1302/3 38p
220 nF 9p; 330 nF 10p; 470 nF 11p; 880 75p ORP12 80p | 40708/1  22p | 7492/3 30p | AF127 35p | BF244B  w22p | 2N1304 35p
nF 7p; 1UF 7p; 1.5 uF 7p; 2.2 uF 20p; 110p DL704 110p | 4072/3 22p | 7494 50p | BC107/8 10p | BF258 28p | 2N1306 30p
S amk: 37U 150 i s0p | DL707  10p |40Bi/2  26p | 7495 40p | BC109  10p [BF259  40p | 2N130B  3Bp
ELECTROLYTIC CAP (uE/V) ZN1034E  220p | LEDs: - 4086 80p | 7496 37p | BC140 20p EF:iﬁi 30p gNm? 3&
1/25 1o 47/25 6p; 68/25 Tp; 100/35 = - 0.125” &0.2 14510 100p | 7497 200p | BC142/3  30p | BFR40 20p 2 3p
150/25 Bp; 160/25: Sp: 200/12: 6p; DIODES Red 12p | 45118 100p | 74100 60p | BC147/8  10p: | BFR79 32p. | 2N1893 28
250112 7p; 220/25 10p; 470/25,500/30 | Oae 8 | Green 16p | 4516/8 105p | 74105  43p | BC149  10p | BFRBO  20p | 2N2217  18p
2p; 470/40 mini 15p; 640/16: 8p; OAQ1 p | Yellow 16p | 4520/8 105p | 74107 22p | BC157/8  12p | BFX29 25p.| 2N2219  23p
1000/10 10p;: 1000/40 30p; 1500/25/40 0A200 5p | Rect. Green 25p- | TTL 74109 34p | BC159 12p’ | BFX84 25p | 2N2222A  23p
35pk; 2200/6.3 12p ' ; 0A202 6p | 0125"Clip 3p | 7400/1 16p | 74110 a0p | BC167 14p | BFXB5/6  20p | 2N2369  17p
ZENER DIODES (400mW) IN916 4p | 0.2"Clip 3p | 7402/3  16p | 74118 84p | BC171 10p | BFX87/8  26p | 2N2484  28p
V71033V 8 INE1a8 dp | BILCSOCKETS | 7404/5  16p | 74121 25p | BC173 8p | BFY50/1  20p | 2N2646  46p
VEROBOARDS (.1"" copper) 1N4001/2  4p | g pin *8p | 7406 18p | 74122 30p | BC177/8  16p | BFY52 22p | 2N2904/5 21p
25" x5" ’ P 1N4003 5p 14 pin *9p | 7407 26p | 74123 50p | 8C179 16p | BRY39 50p | 2N2906/7 21p
33575 80, IN4004/5  6p | 1gpin  w10p | 7408 22p | 741256 42p | 8C182 - 10p | BSX19 12p | 2N2926G  10p
RESISTORS (5% E12) g IN4006/7  8p | 1g8pin 16p | 7409 13p | 74132 65p | BC182L  #8p | BSX20 22p | 2N3053  20p
10 Ohms to 10Mohms 2 IN5400  11p | 23pin 20p | 7410 13p | 74141/5 46p | BC1838  10p { BU205  150p | 2N3054  30p
PRESETS {.15W HORIZONTAL} b INS401  12p | 24yin 21p | 741172 17p | 74150 85p | BCi84 10p | BU208  210p | 2N3055  aBp
t0 2 Moh 7 IN5402  13p | 28pin 25p | 7413 30p | 74151 65p | BC186 25p | MJ2955 110p | 2N3442 140p
}.“’,"T‘E’a'{‘,:,‘,‘,’,éﬁgs';‘,j W) ? IN5404  14p | 40 pin 36p | 7414 asp | 74153 a3p | BC187 15p | MJE340  52p | 2N370210
Linear & Log Scales s BRIDGE CMOS AE 7416 20p | 74154 66p | BC207/9 13p | MJE3055 80p 2N3711 11p
KT oMe] 33p RECTIFIERS 4000 16p | 7417 25p | 74155 a6p | BC212 10p | MPF102  45p | 2N3772  *70p
. — 5 Wo2m 18p 40018 17p | 7420 15p | 74156 42p | BC212L *8p' | MPF104/6 40p | 2N3773  250p
LINEAR LF35IN ~ 44p, | WOEM 20p | 4002 16p | 7421 30p | 74157 38p | BC213L  10p | MPF106  45p | 2N3B19  21p
CIRCUITS LF356N  85p | 1A/S0vV ~ 20p | 40068 75p | 7422 26p. | 74160 57p | BC214 10p | 0C28/35 60p | 2N3820
709-8 28p | LM301AN 30p | 1A/200V  23p | 4007 *16p | 7427 20p | 74161 §6p | 8C214L  8p | TIP29 aop | 2N3823  70p
710-14 35p LM308N  #«38p 1A/400v  28p 4008 85p | 7428 28p | 74162/3 60p | BC238 18p | TIP298B 42p | 2N3866 65p
7418 22p LM318N  120p | 1A/600V  29p | 4009 a2p | 7430 16p | 74164/5 S6p | BC261B  23p | TIP30 40p | 2N3903/4 15p
74714 50p LM318H  120p 1A5/75v  22p, 4010 agp | 7432 28p | 74166 95p | BC301/3 32p | TIP30B 42p | 2N3906  15p
7488 35p LM324N  §7p | 2A/S0V  30p: [ 40118 20p | 7433 38p | 74173 110p | BC328 17p | TIP3 30p | 2N4037  4Sp
CA3018  70p | LM339N  52p | 2A/100v  32p | 4012 25p | 7437 14p | 74174/5 55p | BC461 40p | TIPI1A 31p | 2N4058  10p
CA3028A  8Sp LM348N  90p 3A/100V  60p 40138 4as5p | 7438 18p | 74176/7 70p | BC477 35p | TIP32 40p | 2N4059  10p
CA3046  50p LM377N  200p | 3A/600V  75p 4014/58 80p | 7440 13p | 74180 35p | BC478 20p | TIP33 85p | 2N4060  10p
CA3054N  40p LM3BON  90p | THYRISTORS 4016 a4p | 7441 52p | 74181 80p | BCA79 23p | TIP33C 70p | 2N4061 10p
CA3080  78p LM38IN =120p | 4A/300V  20p 4017 70p | 7442 32p | 741B2 45p | BC547/8  12p | TIP34A 75p | 2N5458  40p
CA3090AQ 200p | iM382N 120p | 4A/400V  40p | 4018 85p | 7443 60p | 74190 50p | BC549 12p | TIP35B  200p | 2NS459
CA3130E  95p LM1310N 115p 12A7100V  30p 4019 50p | 7444 100p | 74191 90p | BC557/8 14p- | TIP36A  200p | 2N6027  30p’
CA3140E  48p: LM1458N  #40p 8A/400V  75p* | 40208 100p° 1 7445 84p | 74192/3 s50p | BCS59 __ 14p | TIP368 __ 210p. 3N128 50p
S INIMUM | 40018 16p | 4016A  25p | 7473 16p | 1N4005 &.5p | ZD5V6 5p | BFY50  15p] CA3090AQ 70p | 160 uF/25V 4p |WO6 19p
25 PIECES | 4007A 13p | 4017A 40p { 7490  23p. | 1N4007 8p | ZD9V1 5p | TIP31A 22p| SN76115N 50p "|=640uF/16V 4p 1501 2
EACH 40118 15p | 7420 13p | 0A91  5.5p | iNsa04 10p | BF244C  14p | TIP3055 22p] 33uF/40V__ 4p | WOO5 16p | MANY MORE
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rclllROMA-I-IiEQt'E 5000 5 CHANNE-L LIGHTING EFFECTS SYSTEM

: COMPLETE KIT
Chromathequs 3000 ‘ ONLY

wner waits s e sughe

T %Y £49.50 + vam

s » SOWERTRAN Bt BN WERING YECTS S ' Panel size 19.0"x 3.5"".
Depth 7.3"

‘This versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual level controls on each channel. Control of the
lights is comprehensive to say the least. You can run the unit as a straightforward soqnd-to-light or have it strobe all the lights at a speed dependent upon music level or front panel control
or use the internal digital circuitry which produces some superb random and sequencing effects. Each channel handles up to 500W and as the kit is a single board design wiring is minimal *

and construction very straightforward.

_Kitincludes fully finished metalwork, fibreglass PCB controls, wire, etc. — Complete right down to the last nut and bolt!

MPA 200 100 WATT (rms into BQ)'lMI‘XER/AMPLIFIER

compleTE KT AT o
L] * .
- PERFECTLY! EE e S I WS

L fg;:g;:tg_::“:tlﬁ:;‘@;::‘g‘:

£49.90 +VAT! Panel size 19" x 3.5"". Depth 7.3"

o ® PO

{Featured as a constructional article in ETI, the MPA 200 is an exceptionally low priced — but professionally finished — general purposé high power amplifier. It features an adaptable input
imixer which accepts a wide range of sources such as a microphone, guitar, etc. There are wide range tone controls and a master volume control. Mechanically the MPA 200 is simplicity itself
with minimal wiring needed making construction very straightforward.

The kit includes fully finished metalwork, fibreglass PCBs, controls, wire, etc. — complete down to the last nut and bolt.

spz-zoo 2-CHANNEL 100W AMPLIFIER
COMPLETE KIT

CRNC IR VLY, o
- @ " @ | | £64.90 + vam

Panel size 19.0" X 3.5, Depth 7.3"

The power amplifier section of the MPA 200 has proved notonly'very economical but very rugged and reliable too. This new design uses two of these amplifier section powered by separate power

supplies fed from a common toroidal transformer. Input sensitivity is 775mV.
Even simultaneously driven, each channel delivers over 100W rms into B ohms. The kit includes fully finished metalwork, fibreglass PCBs, controls, wire,etc — complete down to the last nut and

[?ohl

SYNTHESIZER KITS ON PAGE 10. MORE KITS AND ORDERING
INFORMATION ON INSIDE FRONT COVER. ; e

. Prices in our FREE CATALOGUE.

DE LUXE EASY TO BUILD LINSLEY HOOD I ST }
i
T7h5W_,sTEbR_EP AMPLIFIER £85.00 + VAT ‘T20 +20 20W STEREC AMPLIFIER £33.10 4+ VAT
is easy 1o build version of our world-wide acclaimed 75W ampilifier kit based upon is ki ) desi i i i i i i ircui
‘circuit bo?rds in}erconnected_ with gold plated contacts resul(in.g in njinirr]al wiring and Lgésr:l;n?z?fi:]sp;nv:;elsolgvncg:?,‘S:seedc:fnczr:;(rlﬁ?:ltiﬁr:rlnedszllutsh?:osrlrlgllefg;‘ilr:tt?eds ‘;g\i:d(
construction delightfully slran_ghlforward. The design was published in Hi-Fi News and on quality amplifiers. A 30 watt version of this kit (T304 30) is also available for
Record Review and features include rumble filter, variable scratch filter, versatile tone £38.404-VAT . MATCHING TUNERS — See our FREE CATALOGUE!

controls and tape monitoring while distortion is less than 0.01%. . B
Aboye 2 kits are supplied with fully finished metalwork, ready assembled high quality teak veneer cabinet, cable, nuts, bolts, etc. and fuli instructions — in fact everything!

CHORALIZER

The BLACK HOLE designed by Tim Orr. is a powerful new musical effects device for processing both natural and
electronic instruments, offering genuine VIBRATO (pitch modulation) and a CHORUS mode which gives a
“'spacey’’ feel to the sound achieved by delaying the input signal and mixing it back with the original. Notches
(HOLES), introduced in the frequency response, move up and down as the time delay is modulated by the chorus
sweep generator. An optional double chorus mode allows exciting antiphase effects to be added. The device is
floor standing with foot switch controls, LED effect selection indicators, has variable sensitivity, has high
signal/noise ratio obtained by an audio compander and is mains powered — no batteries to change! Like all our
kits everything is provided including a highly superior, rugged steel, beautifully finished enclosure.

COMPLETE KIT ONLY £49 .80 +VAT (single delay line system)
'De Luxe version (dual delay line system) also available for £69.80 + VAT

Cabinet si_ze 10.0" x 8.5' x 2.5 (rear) 1.8 (front)
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FEATURE : Spot Designs

Lights-on Reminder

f you are apt to forget to switch on the car lights at the onset of
darkness, this indicator lamp should prove useful. It switches on
when the ambient light level drops below a preset threshold vaiue,
unless the sidelights have been switched on already. If the lamp does
come on, it is automatically cancelled when the sidelights are turned
on.
The circuitutilizes a CMOS 4025 IC, which is a triple three-input
NOR gate. In this circuit the three inputs of each gate are connected
together so that each gate actually operates as a simple inverter. IC1a
and IC1b are wired in series and R2 and R3 provide positive feedback,
giving a sort of Schmitt trigger action. IClc is connected as an in-
verterfbuffer stage at the output of the trigger circuit, and this drives
indicator lamp LED1 by way of current limiting resistor R4. If the input
voltage to the trigger circuit is more than about half the supply voltage

LED1 will be switched off, but it will be turned on if the input voltage
falls below about half the supply potential.

The input of the trigger is fed from a potential divider circuit
which consists of LDR1, R1 and PR1. When the light level becomes in-
adequate, the resistance of LDR1 increases and gives aninput voltage
to the trigger circuit sufficiently low to cause LED1 to switch on. The
point at which this occurs can be adjusted by PR1.

D1's anode connects to the junction of the side lights and the
switch that controls them. Assuming the vehicle is of the usual
negative earth variety, D1 will be reverse biased when the lights are
switched off and will not affect the circuit. When the lights are switch-
ed onit is forward biased and the input of the trigger circuit is taken to
almost the full positive supply voltage. This ensures that LED1 is swit-
ched off and the photocell is rendered ineffective.

_ The circuit can only be used with positive earth systemsif D1and
the connection to the sidelights are omitted, and LED1 will not then be
muted by switching on the sidelights.

+12V
+ O

NOTE:
1IC11S 4 \

LoR1 S < D1 1S 1N4001 14

ORP12 R3 LED1 IS TIL209

R1
TOLIGHTS 10 R2

CIRCUIT

(C)COPYRIGHT MODMAGS Ltd

Power Controller

This is a conventional diac-triac mains power controller which can
handle loads of up to about 300 W or so (higher loads of up to
about 1000 W can be controlled if the triac is fitted with a suitably
substantial heatsink).

Circuits of this type operate by switching full power to the load
for only part of each half cycle. For example, half power is obtained by
switching power through the load for only the second half of each half
cycle. Since the switching device (which is triac SCR2 in this circuit) is

either switched fully on or off it dissipates little power, and good effi-

ciency is obtained. g

Full power is obtained with RV1 at minimum resistance, as the
voltage on C1 is then virtually equal to the mains voltage. Thus the
voltage on C1 reaches the trigger potential of diac SCR1 early in each
mains half cycle, causing SCR1 to fire and switch on the triac for the

. major part of each half cycle. The triac switches itself off at the end of

each half cycle when the current flowing through it falls to zero, so
that it is ready to start afresh at the beginning of each new half cycle.
As RV1 is adjusted for increased resistance, the voltage on C1
lags further behind the mains voltage so the triacis not triggered until
later in each half cycle, giving redu ced output power. The triac will fail
to trigger at all with RV1 set towards maximum resistance, giving zero
output power. )
Due to its fast switching time the circuit inevitably generates
strong radio frequency signals, and L1, C2 and R2 are included to large-
ly suppress these signals and prevent the unit from radiating RFl. Make
sure that L1 has a sufficiently high current rating for the load.in use.
In the interest of safety the unit should either be housed in an ear-
thed metal case, or a plastic case should be used (with any exposed
metalwork being earthed). RV1 should be a type having a plastic spin-
dle and it should be fitted with a plastic control knob. Do not touch
any of the wiring while the unit is plugged into the mains supply.

NOTE: .
SCR1 IS BR100 DIAC L1
SCR2 1S 400V, 6A TRIAC 6uH
- +— [—ot
HES ouT
RV1
220k !
fin
-
Co
100n
250V AC
E
> R2
120R MAINS
S W INPUT
SW1
- ON/OFF
o/c —QO N

©COPY’RIGHT MODMAGS Ltd
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ETIPRINTS

ETIPRINTS offer you the easy
way to produce 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).

040A ETI 80 VCO/VCLFO Feb 80 Speed Control
DTM Switching Board
040B  ETI 80 PSU Feb 80 RIAA Preamp
Tuning Fork
Hi-Lo Filter 047C  ETI 80 Envelope Shaper Sep 80
Coin Toss TV Sound
Survival
041A  Audiophile Driver Amp Mar 80 i
VCA 048A  Sustain/Fuzz Box Oct 80
Signal Tracer Flash Trigger )
Heater Controller Main Board FM Radio Control Receiver:
Electromyogram (Top side)
{Bottom side}
041B  ETI 80 VCM Mar 80 FM Radio Control
Heater Controller Sensor Transmitter
046A  ETI 80 Dual VCA Aug 80 048B  Vocoder Slew Rate Control ~ Oct 80
100 W Power Amplifier Vocoder Output Amp
Vocoder Input Amp
046B  Capacitance Meter Aug 80 Vocoder PSU
US Alarm Vocoder LED PPM Display

BGM 100 W Amplifier
Logic Tester
100 W Power Amp
047A  Digital Test Meter Sep 80

0478  Vocoder Internal Excitation  Sep 80

————BUYLINES ———

Sheets for Sep 79, Dec 79, Jan 80 and April
- July 80 are temporarily out of stock.
Earlier ETIPRINT sheets are available.

Send a cheque for PO (payable to ETI)
for £1.20 per sheet with details of the
project for which you require an ETIPRINT,
and the month and year of publication to:

ETIPRINTS,

ETI,

145 Charing Cross Road,
London WC2H OEE.

ETI MAY 1981

048C  Cassette Interface Oct 80
ET! 80 Monitor Amp

049 AF Generator Nov 80
Multi-Option Board
Space Invasion PSU

HOW IT WORKS —

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

‘repair kit’ on the sheet to correct °

any breaks!
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DEVCON.  © ©— Seeis
S MINUTE EPONY
sk A OHES ‘mfé m‘:v:g{
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L ] L[]
Sticky Solution
I_-rom Devcon come two types of

epoxy adhesives in handy 9 oz

bottle twin packs. A really useful aid
for DIY and modelling, there is a
choice of ‘5 Minute’ or ‘Slow Cure’
adhesives. The five minutes type, as
its name suggests, cures in 4 to 7
minutes and provides superfast bon-
ding even with thin films and at low
temperatures. It is clear, non-
shrinking and has good chemical
resistance, though is not suitable for
long term immersion in water. The
‘Slow Cure’ epoxy is a tough adhesive
setting in about 30 minutes, has a
long working life and can be drilled,
sanded or machined. For more infor-
mation, Devcon is a division of ITW
Ltd at Station Road, Theale, Reading,
Berks, RG7 4AB.

Home, Home on
the. ..

T he Design Council is currently ex-
hibiting a range of products
representing in all its glory the
microelectronics revolution which
now affects all our lives. The exhibi-
tion shows some 40 British-made
microelectronics products which are
available now or will be in the near
future. These products are meant to

make life easier — improving effi-
ciency or simply for amusement. The
exhibition is divided into different
areas of the home, for example the
kitchen includes the ‘Sensamatic’
tumble dryer and the Satchwell Sun-
vic ‘HC1207’ central heating con-
troller. The playroom section is filled

with electronics games and kits, like .

Rowtron's Home Entertainment Cen-
tre which is a microcomputer-based
television games system. In the
living-room there is a highly

sophisticated Chess Computer. In
the sports and hobbies categories
there is Paterson's digital ther- .
mometer and time signal for
developing photographs, a car com-
puter from Smith’s Industries and at
the ‘front door is a Yale Diplomat
burglar alarm system. There are
plenty more things to see at the
Microelectronics Come Home ex-
hibition which will be at the Scottish
Design Centre from 30th March to
30th May.

DIY Sound

A new company called DIY Hi-Fi
has just launched ‘Cecilia’, a pair
of low cost DIY loudspeakers. They
are of the bookshelf variety utilising
the Pioneer TS 107 drive unit which
was originally developed for in-car

- hii systems. The speakers will cost

around £35 to build and one of the
contributing factors to this low cost
is that there are no electrical com-
ponents, such as crossovers etc, ex-
cept for the drive units themselves
which incorporate a strontium
magnet and a compact dual cone
giving a full extended frequency of
50-20,000 Hz! The finished speakers
are extremely efficient, producing
91.5 db at 1 Wimetre, power handl-
ing is 20 W maximum with a nominal
impedance of 4 R which can be con-
verted to 8 or 16 R. The finished size

[ is 17”7 x 9” x 8%2” deep. DIY Hi-Fi

reckon you can easily build themina
weekend and they provide complete
step-by-step, easy-to-follow instruc-
tion guides and full size blueprint
plans for just £2.50 including postage
and packing. D1Y Hi-Fi, York House,
Swan Street, West Malling, Kent.

Testing, testing...

f you're still using neon
Iscrewdrivers and moving coil
voltmeters, get with it and take a
look at the two new additions to the
Steinel range of voltage testers, The
Mono Check is a single pole phase
tester with great improvements over
the conventional electrician’s
screwdriver. The internal resistance
of the instrument is 10M and the cur-
rent through the human body is
reduced to a fraction of that re-
quired by neon testers. Under ex-
treme conditions of insulation (for
example, you're standing on a
wooden ladder on an insulated floor)
the tester will maintain as bright an
indication asif it were directly earth-
ed. The test range is 80-250 V AC
relative to.earth and the Mono
Check remains safe at overloads six
times this range. There is a function
test switch located in the handle to
confirm correct operation. The
recommended retail price of the
Mono Check is £3.80 plus VAT.

The Steinel range of two-pole
voltage testers have a unique design;
each instrument consists of two pro-
be tips connected by a lead, with a
solid state readout (LEDs or neons in
the existing testers) built into one of
the probes. This makes the testers in-
expensive, reliable and practically
unbreakable. The instruments are
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safe and simple to use; you can hang
them on the wall (or round your
neck) until you need them, then just

. place the probes on the test points

and the readout operates
automatically. On the simplest
device this is just an indication of
whether an AC or DC voltage greater
than 4V5 is present, and DC polarity.
Other instruments will display AC or
DC voltages in bar form (eg 6, 12, 24,
110, 240 and 415 V), or allow con-
tinuity checks. We've been using
these testers ourselves since
November and think theyre ex-
cellent, so it's good to see anew addi-
tion. The Digi-Check hand-held
multimeter follows the same design
philosophy but features a 32 digit
LCD display as the readout. The

- scale can be easily changed whilst us-

ing the instrument and if you find
yourself in a position where you
can't see the display (unlikely), then
pressing a button on the probe lat-
ches the reading into memory. The
ranges are 0.1 mV to 500 V DC, 10
mV to 500 V AC, and resistances
from OR1 to 20M. The Digi-Check is
powered by four built-in NiCad bat-
teries and there is an integral mains
battery charger (no accessories re-
quired) which is overcharge-proof.
The complete meter only weighs 250
g and has an RRP of £68.75 plus VAT.
You can find Steinel at 288 Chester
Road North, Sutton Coldfield, West
Midlands B73 6RR.

Lights Out

MK Electric have recently
brought out a new logic time
delay switch. Itis anideal way to pro-
vide lighting economically in
buildings where stairways, landings
and corridors only need intermittent
lighting. At the heart of the device is
an oscillator with a variable pulse
frequency. When the built-in

4
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counter has recorded a set number
of pulses, the switch is turned off. For
a short delay period, the oscillator
frequency is increased, resulting in a
shorter counting period. The delay
adjustment screw is on the back of
the switch which is set during in-
stallation for atime delay of between
two and 15 minutes. It cannot be
altered once set. The triac is pro-
tected by a fuse located at the front
of the switch, but this can be locked
to prevent unauthorised removal.
The Logic Time Delay Switch can be
installed for one-way, two-way or
multi-way operation, with the delay
switch as the master unit and stan-
dard logic press switches or ar-
chitrave switches as extension units.
There is also an override facility pro-
vided, useful when maintenance
work or routine cleaning is carried
out. A built-in neon indicator glows
through the face-plate for easy loca-
tion. The switch has a 400 W rating,
for tungsten lighting only.For further
details contact MK Electric Ltd,
Shrubbery Road, Edmonton, London
N9 OPB.

Is It A Bird? Is It
A Plane?

N ot entirely unexpected after the
Sony Stowaway’s runaway suc-
cess (along with the offerings of its
many competitors), comes the first
of a new breed of ‘music on the
move’ ideas. It is a miniature stereo
cassette/radio from Panasonic — the
RX 2700. 1t is a pocket-sized unit
which includes a compact FM/AM
radio and cassette recorder produc-
ing 550 mW power output. ~
It has a built-in speaker [} 1
as well as stereo 0,

headphones and is able to record }
from its own radio in either stereo or
mono, or can record in mono from its
built-in microphone - useful for
dictation. Among its other features
are LED indicators, two-step tone |
control, one-touch recording, auto-
stop, pause control and variable
sound monitor. For the mere sum of
£133.50 you too can have this ver-
satile little device along with a carry-
ing case and hip/shoulder strap. it is
available now from Panasonic
dealers. This is not likely to be the
last of the miniature stereo
devices we are likely to see,
50 keep watching
these pages!
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1-3 Insertions £7.00 per scc 1-3 Insertions £5.00 per scc
4-11 Insertions £6.50 per scc 4-11 Insertions £4.50 per scc
12 + Insertions £6.00 per scc 12+ Insertions £4.00 per scc
24p per word (min 15 words) 18p per word {min 15 words)
Box No. £1.50 Box No. £1.50
Closing date 1st Friday in month preceding Clasing date 2nd Friday in month preceding
publication. publication.

Classified Advertisaments must be prepaid.

Advertisements are accepted subject to the terms and conditions printed on the advertisement

rate card (available on request).

‘S_END TO:- ETI/HE CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-437 1002 Ext. 50.

GENTURION
ALARMS

BURGLAR ALARM EQUIPMENT

CIRCUIT DESIGN, Prototype construction: BARGAINS FOR THE ELEC-
.Analoglue or Dngltal Single Circuits or Com- TRONIC HANDYMAN

lete Instruments/Systems. Write_A. J.
£TTWO0D C.Eng., MIERE, Heathercote, BRANADLEADR':." E:LDO ?(IG|TAL
Heatherton Park, Taunton Somerset, TA4 ;. CKs

1ET or Phone Bradford-on-Tone (082-346,

AT UNBEATABLE VALUE
JUST LOOK!
Order

No
100 ALARM TRIGGER MODULE. 100% Sohd State. Battery
aperation. Pos. & Neg. Rings. N/C for 4-wire contacts. N/O for:

.Mats, etc. One Amp Switching Capacity. Only . . .. . .| £9.95
210 Quality White Flush fitting 4-wire MAGNETIC REED
CONTACT +matching magnet . £1.10
220 Surtace 4.wire MAGNETIC REED CONTACT . . £1.50
240 PRESSURE MAT, Standard size 4.wire 30""215" £2.20°
250 PRESSURE MAT. Stair size d-wire 23'"«f%. ... £1.73
3858 NEW PASSIVE MULTI-BEAM. Inira-red Detector. 8

metrerange ... ... ... .. ceaee. .m EBE 00 1
360 S1X INCH UNDER DOME BELL L. TEe.98

390 BEST QUALITY BELL HOUSING. PVC coaled melal not
be canfused with the cheaper decoy cavers. : Fully suqnwnuen wi
dur Cemurion Insignia ... £9.50

400 DECOYP.V.C. IELL ‘COVER . a .. E8. 00
NEW TWO-TONE 11.8.A. POLICE SOUNDERS, complm w.m
weatharproof horn £14.50
SOUNDER PCB Module, only ...... o . £84.98
WEATHERPROOF Louspeaker. 8 ohm horn. only £9.65
Note: AN squipment operates an 12 Volts DC.

Torwms: Add 15% VAT 10 Prices + 60p Postage & Paclung

k ry ‘No Minimum Order.
- Au:n- M-phono orders
& W wokune \n~ 0‘!4 3!527 or send
S AE. tor Full Listto:

» CENTURION ALARMS & ELECTRONIC'
SALES,.Dept. ETI, 2656 Wakefield Road,.
Huddersfield, W. Yorks HDS 98E.

MK 14 KITS. Keyboard £11.80. 'kin
display £12.80. 4K memory board, fitted
1K £19.82. Ditto fitted 4K £39.47. 16 bit
LED board £10.41. Mother board £8.53.
Cassette interface £7.52. 5v, 1.5A power
supply, less transformer £7.55. Super
VDU interface £35.60. New monitor
£14.95. VDU monitor PROM (5v) £14.95.
PICO-2 Basic PROM (5v) £14.95. Also
connectors, printer, ZBO conversion, etc.
Second-hand Mk 14 £37. Postage 80p.
Plus 15% VAT. Catalogue 90p postage
25p. Full price list send SAE. Redditch
Electronics, 21 Ferney Hill Avenue, Red-
ditch, Worcestershire B97 4RU. Tel:
(0527) 61240 evenings.

6536.

CITIZEN BAND RADIO and accessories. —
Phone 0527 43169 or s.a.e. with enquiries

to P.O. Box 13, Redditch B98 8NS.

100 IN4148 £1, 150 Resistors £1, 100 Ca--
pacitors £1. P&P 25p. S.A.E. lists. Dept. T,

D.B. Products, P.O. Box 8, York YO1 1FT.

ZX80, ATOM, MK 14 wanted. Tel. Red-

ditch Electronics (0527) 61240 evenings.

CB SPARES

Japanese original transistors and
integrated circuits.

Largest selection in Britain at very low
prices.

Write or phone for free list.

MclLaughlin Electronics
44 Carlisle Road
Londonderry

N. ireland BT48 6JW

Tel: (0504) 65002

*

k
Returned to Service
Department within _ @

guarantee period

1. With alarm repeat. S.R.S.P. of £17 00. Otfered at
£3.95, inc. VAT, or 3 for £9.95, inc. VAT .

2. With luxury lamp and repeal alarm. S.P.S.P.
£31.00. Oftered at £7.95 inc. VAT each, or 3 for
£19.95inc. VAT

These will be sold as received from our customers with

the existing tault(s} and without guarantee.

U.K. only
Discounts available on large bulk purchase

PRESCOTT CLOL%":) & WATCH CO.

PRESCOTT HOUSE, HUMBER ROAD, LONDON

NW2 6ER
—

T. & J. ELECTRONICS COMPONENTS -

Quality components, competitive prices.
illustrated catalogue 45p. 98 Burrow
Road, Chigwell, Essex.

BURGLAR ALARM Component Catalogue’
out now. Ring: CW.A.S. 0274 682674,

SPEED — VERSATILITY — ECONOMY

Designed originally for logic wlrlng applications, il is now

and used ex industry,
and research. ROADRUNNER is used by hobbyists, students,

PRE-WAR ONWARD VALVES, wireless
(S.W.s included). S.A.E. 100 transistors £5.
Bargains list 15p. — Sole Electronics, ET!, 37
Stanley Street, Ormskirk, Lancs.

WANTED

Test equipment, valves, tubes and scrap electron-
ics.

Reasonable prices paid. Distance no object (UK
mainiand only).

FRG General Surpllos

Unit 3, Longhill Industrial Estate
March, Cambridgeshire
PT158NQ

Tel: March (03542) 56614
or 01-404 5011
Telex: 24224 Quote Ref. 3165

and 8, 10 Carry out work on.—
“P.C.B. REPAIRS ‘ANALOGUE BREADBOARDING. -SIMPLE
LOGIC WIRING *COMPLEX INTERCONNECTING OF MICROS
AND MEMORIES.
EURO INTROKIT £16.70. PORJECT KIT £8.18.
MINIKIT (A) £7. PENCIL WITH LOADED 'QSE’ BORBIN
£2.81 WITH T.C.W. BOBBIN £2.76. STRIPS: GLUE
FIX 20/PKT. 6'' LONG £3.20. HIGH DENSITY
GLUEFIX 20/PKT. 6’ LONG £3.20. PRESS FIX
20/PKT. £3.20. SINGLE HIGH DENSITY D-SIOED
EURQOCARD £5.18. SINGLE SiDED £3.80. DOUBLE
HIGH DENSITY D-SIDED EUROCARD £8.60. PROJECT
" CARD £2.50. BOBBINS: BLUE 4/PKT. £2.12. GREEN
4/PKT. £2.12. GOLD 4/PKT. £2.12. PINK 4/PKT.
£2.12. 1 OF EACH COLOUR £2.20. TINNED COPPER
2/PKT. £0.96. ADHESIVE £0.41. SOLDERING IRON
420 C £5.52. REPLACEMENT WELLER TIPS — PTAAS
430 C £1.40. PTAA9 480 C £1.40.

Please add 40p for P&P + VAT to all orders

. FOR FURTHER INFORMATION ON
ROADRUNNER PRODUCTS SEND
LARGE S.A.E. TO:

T.J. BRINE ASSOCIATES

FREEPOST, Haslemere, Surrey GU27 3BL

TELEPHONE ANSWERING MACHINES,
Super Phones, Radio Phones. etc. Ring
CW.AS 0274 682674,

PARAPHYSICS JOURNAL. Russian/
Czech translations. Autogenics (self-training)
improves vitality. Psychotronic Generators,
WUFQOs, contacting extraterrestrials, Kirkli-
anography, telelinesis, levitation, gravity
lasers. S.A.E. 4x9"’: Paralab, Downton, Wilts.

TELEPHONE ANSWERING MACHINE.
Build your own for under £10 plus any
cassette recorder. Send £3 for circuit and
plans. S. D. Cross, 24 Thorney Road,
Streetly, Sutton Coldfield, West Mid-
lands.

}4116 200ns £2.13, 16K £15.92, 32K £29.92, 48K £41.76, 64K 4

110

1 < > -

MEMORY MADNESS 4

b2‘l1l 300nS 1-24 £2, 24-100 £1 96.

2708 14 £3.65, 5-9 £3.50.

$2716 1-2£4.22,3-9€4, 10-24 £3.76.

MICROPROCESSORS 8080, 6800, Z80 & peripherals.

4 Data & appiication info available. SAE for parts & price fists.
: Prices Inc. VAT P/P only 20p per order

TIES DEVELOPMENTS & SERVICES
57 Westmead, Woking, Surrey GU21 3BS
Tel: Woking (04862} 2043 4

>
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PRINTED
CIRCUITS
HARDWARE

Comprehensive range Constructors’ Hardware
and accessories

Selected range of popular components

Full range of HE printed circuit boards
normally ex-stock. same day despatch at
competitive prices

P.C Boards to individual designs

Resist-coated epoxy glass laminate for the
diy man with full processing instructions {no
unusual chemicals required)

Alfac range of. etch resist transfers. and other
drawing matenals for p ¢ boards

Send 15p for catalogue.

RAMAR CONSTRUCGTOR

SERVICES
~ MASDNSB ROAD
STRATFORD-ON-AVON
WARWICKS, Td, 4879

e St

ZX80 ‘LIVE ACTION’ SOFTWARE. Top
quality games at unbeatable prices: BREA-
KOUT (1K) £4; SPACE INTRUDERS (2K) £4.
Also MOVIES (2K plus), 7x8 character pic-
tures displayed in rapid rotation giving an-
imation effect £3 — No hardware modifica-
tion whatsoever. Written in machine code
without loss of T.V. synchronisation.
SOUNDS INCREDIBLE? — YES, butit's true.
Reviews say the ZX80 can’'t be used for
continuous live action ARCADE type games:
— WELL IT CAN — WE'VE DONE IT —
SEEING IS BELIEVING — Send cheques or
P.0.’s for program listing (or S.A.E. for list of
all software) to: MACRONICS (K. Macdo-
rgmaElg), 26 Spiers Close, Knowle, Solihull, B93

COPPER CLAD BOARD DOUBLE-SIDED
FIBRE GLASS: - 1,000 sq inches of as-
sorted sizes £6, 800 sq inches of assorted
sizes £5, 600 sq inches of assorted sizes
£4 and 400 sq inches of assorted sizes £3.
Will cut to size if required, maximum size
12in x 12in. Postage free. Also complete
P.C.B. service. H.C.R. (Chelmsford), 1
Bankside, off New Street, Cheimsford.

TR3-80 or ZX80. 4 games on cassette.
TRS-80, £3.50; ZX80, £3. S.A.E. Details/
list. — Bobker, 29 Chadderton Drive, Un-
sworth, Bury, Lancs.

BUILDING AUDIO
EQUIPMENT?

You need the ATEK catalogue. Lists 100s of com-
onants/accessories. 100w modules; £9.95. 120w
os-Fet modules; £14.95. Also POWERTEK

speakers, 50w from £10.95, heatsinks, connectors,

knobs, switches, wire, hardware, cabinet materials,
etc., PLUS LOTS MORE. Catalogue 70p post free,
includes discount offers. Mail order only. ATEK

(ET1 1), 8 Parsons Close, Church Crookham,

Aldershot, Hants GU13 OHL. Tel: 02514 22303.

9900000000000
® SUPERBOARDII @

STiLL the best value in Home Computers

Just 'compare tne teatures:

* 8K floating point BASIC in ROM

* Full ASC11 keyboard

* Standard cassette / TV interface

* RS232 printer interface

* 4K user RAM

* Expandable to 32K & dual mini floppy.

AVAILABLE NOW from-
C.T.S.
31/33 Church Street,
Littleborough
Lancs.

Please ring or write for latest prices ;
.Tel: Littleborough (0706) 74342 any nm’.

0900000000000
waichy Pudtpendn ity

{ PLEASE SEND
FOR OUR

MAIL ORDER

CATALOGUE

WANTED. Electronic components and 2
test equipment. Good prices given. Q Ser-
vices, 29 Lawford Crescent, Yately (0262) 35 GROSVENOR ROAD, TWICKENHAM
871048, Camberley, Surrey. MIDDLESEX TW1 4AD - Tek:01-891 1923
ARE DISPOSING OF EXCESS STOCK AS FOLLOWS:
TTL. 74L5 B ICs
74L500 12 74L5125 40 7415390 - 100 IM6402(uart) 300
741502 12 7415138 60 7415393 100 Mostek 34073 500
741503 12 7415139 60 Mostek 3880(Z80) 500
741504 12 74L5148 130 -Mostek 4027 150
741505 14 7415153 70 TIL74 N8X01(CRC) 600
74L508 18 74L8157 50 825126(ROM) 160
741510 16 74L5161 60 7400 10 2101AL4(RAM) 180
741520 18 74,5164 70 7442 50
74L827 24 74L5173 90 7447 60 TRANSISTORS
74LS37 24 7415174 80 74259 180 T1P 30A a0
74LS38 28 7418175 80 TP 120 70
741542 50 7415195 100 TP 122 70
741547 60 741822 100 TTL 748 . 2N 3906 14
741574 28 7415260 74504 66
74L875 34 74L5367 55 748112 60 IC SOCKETS
741592 70 74LS368 80 745189 140 14 PIN 10
74L8112 36 7418373 120 745387 150 16 PIN 1
POWER SUPPLIES ‘D' CONNECTORS MEKTRON BUS STRIP
Coutant 12 volt/3amp 7000 Plugs  Sockets Cover 822-3-10-7 75
QOver. volt prot for above 1000 15 way’ 110 160 140 822-4-10-7 80
Coutant 5 volt/1.2amp 4000
TERMS OF BUSINESS: CASH/CHEQUE/PO WITH REAL TIME CONTROL LTD
ORDER. ADD 40p POST & PACKING. ADD 15% KEBBELL HOUSE
VAT. CHEQUES PAYABLE TO REAL TIME CONTROL LTD. CARPENDERS PARK )
WATFORD, HERTS. Tal; 01-428 0088
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The amazing Videograph, as featured recently in Electronics
Today International, links your Hi-Fi with any Colour TV to
produce a Fantasia of hypnotic visual effects. The system

displays stereo music as brilhantly coloured waveforms
against an ever changing background. For the technicaily-
minded, a square-wave signal generator 1S bult-in,
permitting advanced demonstrations of transient response
etc. Truly the ultimate accessory for any Hi-Fi system!

oiv kit onLy £33.95

Case & Contrals £15.95 All prices

wnclude VAT
and postage

\NILL'AM Dower House, Billericay Road,

Herongate, Brentwood,
Essex CM13 35D
Telephone. Brentwood (0277) 810244

or READY BUILT £69.95

2114s -°200nS - Brand-new batch for
disposal, £2.25 each inclusive. Please add
60p P&P. R. Downs, 12a Ashgrove Road;
Ashford, Middiesex.

PRINTED CIRCUITS. Make your own sim-
ply, cheaply and quickly! Golden Fotolac
light-sensitive lacquer — now greatly im-
proved and very much faster. Aerosol
cans with full instructions, £2.25. De-
veloper 35p. Ferric Chloride 55p. Cleeu"El
acetate sheet for master 14p. Copper-cla

fibreglass board, approx. 1mm thick
£1.75 sq. ft. Post/packing 75p. White
House Electronics, Castle Drive, Praa
Sands, Penzance, Cornwall.

sHARPL T AE0L
and PC1211 Computers at

LOWEST PRICES!
With lots of FREE PROG RAMS
KING PIN COMPUTERS
PO Box 40, Stevenage, Herts.
SGA ZNF
Tel. Stev. !0438) 59877, upto 9 p.m.

SN76477 sound generator plus data . . . 160p*

. XR2206 tone decoder plusdata .. .. ..... 270p
MM57160 STAC timer c o .. .. .. 6OOp
\ZN425EO o Aconverter .. . ......... 360p
NESSS5 timer PN o S Syl vl 18p
2708450nSEPROM . . .. . . ... 300p
TBABOO 5W audio amplifier ... .. ...... 70p
NES67 wonedecoder ... . .. ..... ... 100p
LM 13600 dual transconductance amp. ... .. 120p
LM387 low noise preamp plusdata .. .. . . 130p
LM386 poweramplifier ... .. . ... .. 80p
LM377 dual 2w. amplifier ..., 180p
LF351 operational amplifier ..., 40p
LF353 dual LF351 .. . ... .. .. 80p
TOA1022 delay line . . .. S ... 500p
-%8050r 781270220 regulator . ... . .. 80p

79050r 7912 T0220 regulator . .. . . . 60p
Metal film %w. 1% resistors 51 to 300K. E24 series

L ap
s0 01,0.022,0.047,0 1

S polyester cap

............ A R
Pack 50 each 6BA nuts, washers, 2’ screws . . 50p
Pack 50 sach 4BA nuts, washers, V2’ screws . 70p

Connecting cable single strand, 1 metre of eight

different colours; total 8 metres — -2
As above but 5 metres each colour: total 40m 140p
Light duty stranded 10/0.tmm. 8 colours . &p metre

Extra flex. 55/0.1, red or black . 12p metre
Twin cable, speaker type . ... ... . 10p metre
Single screened cable el 18p metre
Twin individually screened . . 20p metre
Min. 3-core mains cable, 2 5A . 22p metre

All prices exclude V.A.T. Please add 40p carriage. All
brand new components.

J. NELSON 293 HIGH STREET

LONDON, 8.E.13

m



C.B.S.

If you are in Business and considering an

application of a Minicomputer or Microproces-

sor based System and are a little confused why

not attend one of our courses.

A Microcomputer Application — BUSINESS

B.  Microcomputer Application — -
ENGINEERING AND CONTROL

C. Programming in BASIC — INTRODUC-
TION

D.  Programming in BASIC — ADVANCED

We are an independent consultative organisa-

tion specialising in business and engineering

application. prepared to recommend systems

when required and provide full software and

programming support.

‘Courses are available for individual or group

instruction, and may be arranged to suit your

specific applications.

For full details and dates available write or

phone:
CLEVELAND
BUSINESS SERVICES

Cleveland House
Routh, Near Beveriey
North Humberside. HU17 9SR
Tel: Leven 040143139

y

A superb value stereo power ampilified
offer for Easter: @ Stabilised psu; 2N
3055 output @ Stereo 60 watt rms; @ IC:
preamp, case includes controls volume,
selector, etc., din output/inputs for mag-
netic pick-up/microphone (3 mv) + tuner
+ tape/aux. 26 transistors — 2 ic screened
Douglas transformer, 240 V AC mains

lead.

New-tested-data £19.95 (inclusive). Klifco
Electronics, 1 Regent Road, Ilkley, W.

Yorkshire LS29 9EA.

BARGAIN OFFER

Massive clearout of electronic components. ldeal
for home constructors, experimenters and begin-
ners

...£2.00 plus £1.50 P&P
10lb Box .£10.00 plus £2.50 P&P
Prices inclu o y back if not satisfied on
goods returned within 14 days.

2lbBox ..

Send your oder to:
HARRISON BROS
PO Box 55
Westcliff-on-Sea
Essex S50 7LQ

£126.50

+ P&P £3.45
{inc VAT)
Totat £129.95

BEST OFFER EVER
Camera Kit, Lens,
Vidicon & Modulator

CROFTON

Tel 01-8911923 &2

112

§ l — you fit them. Begin now. Send
£9 for complete kit and get into a
e = —Z. fast-growing business. Prompt

DIGITAL WATCH BATTERY |
_REPLACEMENT KIT

‘These watches all require battery |
{power cell}) replacement at regular
intervals. This kit provides the
means. We supply syeglass. non-
magnetic tweezers, watch screw-

case opener. Also one doz. assort.
push-pieces. full instructions and
battery identification chart. We
then supply replacement batteries

despatch.

BOLSTER INSTRUMENT CO. (ET24)

driver, case knite and screwback §

11 Percy Avenue, Ashford, Middx. TW152PB  f

COLOUR MOOULATOR

* R G B inputs, PAUUHF output

* Unlimited colour combinations

* TTL etc interface details supplied
* 1000's already in use!

KIT: only £1 2

Built & Tested: only £18

— please add VAT at 15% to all prices
— Barclay/) orders by

WILLIAM Dower House, Billericay Road, Waaeas
Herongate, Brentwood,

STUART  essex cM13 350, D

SYSTEMS Ltd Telephone. Brentwood {0277) 810244

MAIL ORDER PROTECTION SCHEME
If you order goods from mail order advertisers in
this magazine and pay by post in advance of de-
livery, this publication Electronics Today Interna-
tional will consider you for compensation if the
advertiser should become insolvent or bankrupt,
provided:

1. You have not received the goods or had your

money returned; and

2. You write to the pubiisher of-this publication
Electronics Today International explaining the
position not earlier than 28 days from the day
you sent your order and not later than 2 months
from that day.

Please do not wait until the last moment to in-
form us. When you write, we will tell you how to
make your ciaim and what evidence of payment
is required.

We guarantee to meet claims from readers
made in accordance with the above procedure
as soon as possible after the advertiser has been
declared bankrupt or insolvent to a limit of
£1,800 per annum for any one advertiser so
affected and up to £5,400 p.a. in respect of ail
insolvent advertisers. Claims may be paid for
higher amounts, or when the above procedures
has not been complied with, at the discretion of:
this publication Electronics Today International,
but we do not guarantee to do so in view of the
need to set some limit to this commitment and
to iearn quickly of readers’ difficulties.

This guarantee covers only advance payment
sent in direct response to an advertisement in
this magazine {not, for example, payments
made in response to catalogues, etc, received as
a result of answering such advertisements).

Classified advertisements are excluded.

TIME WRONG?

MSF CLOCK is ALWAYS CORRECY ~ never gains or loses,
SELF SETTING at switch-on, 8 digits show Date, Hours,
Minutes and Seconds, auto GMT/BST and leap year, can
expand to Years, Months and Milliseconds, IPSVJ paraliei
BCD output for computer, eic, receives Rugby 60KHz
atomic time signals, built-in antenna, 1000Km range, AB-
SOLUTE TIME, £54.80.

V.L.F? EXPLORE 10-150KHz, Receiver £13.70.

60KHZ RUGBY RECEIVER, as in MSF Ciock, serial dats output,
built-in antenna, £15.70.

Each fun-to-build kit includes all parts, printed circuit, case,
instructions, postage, etc., money back assurance, so GET

yours NOW.
CAMBRIDGE KITS
45 (TS) Oid School Lane, Milton, Cambridge

COMPUTER SALE: - Ex-computer
memory boards. 16K x 8. Uses 4K dy-
namic RAMs. Superb boards easily in-
terfaced to your Micro. Circuit diagrams
and Nascom interface plans included.
Now only £15. Same board, slightly mod-
ified with 16K Bytes of 16K dynamic
RAMSs — £30 or 32K Bytes — £42. Carriage/
tnsurance all orders £1. S.AE. for de-
tails. Payment with order to: J. Wright, 27
Broomhilt Drive, Glasgow G11 7AB.

ZX80 £75. Mk _14 £37. ATOM £115 oc-
casionally available second-hand. Tel:
Redditch Electronics (0527) 61240 even-
ings.

the College.

EDUCATION

inner London Education Authority

LONDON COLLEGE OF FURNITURE
41-71 COMMERCIAL ROAD
LONDONE1 1LA

Department of Musical Instrument Technology

COURSES IN ELECTRONICS
FOR THE MUSIC INDUSTRY

Tec Diploma in Musical Instrument Studies
{2-year full time specializing in electronics)

TEC HIGHER DIPLOMA IN MUSICAL
INSTRUMENT TECHNOLOGY

(2-year full time specializing in electronics)

The electronics options of these TEC courses allow the student
to specialize in music industry application. Suitable students
would be interested in both music and electronics and wish to
combine them within this course. Application forms and further
details are obtainabie from the Senior Administrative Officer at
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2708 EPROM PROGRAMMING
% from Hex listing 50p + '2p per byte
% from Master 2708 85p each
* for erasing 50p each
% for printout in Hex 50p each
% for supplying 2708 £4.50 each

Prices include postage, etc.

M. Willeard, Unit 5, Block 1, Woolwich
Dockyard Ind. Est., London SE18

ADAM HALL
Cabinet & Flightcase Fittings, fretcloths. covenngs
- handies castors etc Jacks & sockets Cannons
Bulgins reverb trays” Emilar compression drivers AKG
mics Celestion speakers ASS glassfibre horns

Send 301 postal order for Hlustrated, catalogues.to
AD HALL (E TSUPPLIES)

2 it B, Chariton Court
Grainger Road, Southend-on-Sea
Essex SS2 582

CIRCOLEC

THE COMPLETE ELECTRONIC
MANUFACTURING SERVICE

We can undertake all electronic manufactur-
ing activities including circuit design and
artwork preparation, component purchas-
 ing, prototypes, production runs (any quan-
tity), Q.C. activities including mod consul-
tancy work, test/repair activities.
Quality work delivered on time at a reason-
able price is our aim.
Ring for details of our Free assembly offer!

Tel: 01-767 1233 orwriteto: |
Freepost (no postage required) SW17 8BR
and Diner's Club welcome

-_— W sarcLavcanD
=
£1 BARGAIN PACKS

All packs £1 each; any 12 for £10. Post 25p. All top grade new
components — no rubbish.

PC17 20 PBC108 PC25 8 4025A
PC1850 .02 discs PC26 24029A
PC19 25 90V ngons PC2724511B
PC20 60 0R47 S4WR's PC28 12 8DIL skts
PC2174001B PC29 11 14DIL skts
PC22740118 PC30 10 16DIL skts
PC2334013AF PC31 10 7400
PC24 34017A PC327 74C00

Send SAE for 8 page list/enquiries. Mail onln PC ELECTRON-
IchSDl, Thornhill, Romsey Road, Whiteperish, Salisbury SP5

GUITAR/PA/
MUSIC AMPLIFIERS

100 watt superb treble/bass overdrive, 12 months guarantee.
Unbeatable at £49; 60 watt £42; 200 watt £88; 100 watt twin
channel sep. treble/bass per channel £82; 60 watt £52; 200
watt £78; 100 watt four channel-sep. treble/bass per channel
£75; 200 watt £98; slaves 100 wait £34; 200 watt £58; fuzz
boxes, great sound £12; bass fuzz £12.90; overdriver fuzz with
treble and bass boosters £22; 100 watt combo superb sound
overdrive, sturdy construction, castors, unbeatable £38; twin
channel £110; bass combo £112; speakers -15in. 100 watt £38;
12in. 100 watt £24; 60 watt £18; microphone Shure Unidyn B
£25; 3-Channel sound/light £26. i

Send chequs or P.O. to:
WILLIAMSON AMPUFICATION
82 Thorncliffs Avenue, Dukinfield, Cheshire
Tel: 061-308 2064

THE SCIENTIFIC WIRE COMPANY
‘PO Box 30, London E .4.

MELLED COPPER WIRE

SWG 1ib 8oz 40z 20z
8t029 276 1.50 0.80 0.60
30to34 3.20 1.80 0.90 0.70
35t039 340 200 1.10 0.80
40to43 475 260 200 1.42
44t047 837 532 3.19 250
48t049 15.96 9.58 6.38 3.69
SILVER PLATED COPPER WIRE
1410 30 6.50 3.75 2.20 1.40
TINNED CCPPER WIRE,
141030 3.8 236 1.34 0.90

Prices include P&P and VAT
Orders under £2 please add 20p.
SAE for List of Copper and Resistance
Wires. Dealer enquiries welcome .

BREAKER, BREAK

Build your own CB rig (27 mhz tranceiver), full
circuit dia’gram and parts list. All components avail-

 able in UK. Send large S.a.e. and £2.95 to P. Sher- |
wood, 84 Aylestone Walk, Manchester M10 9NU.
I'm Down and On the Side.

IMPROVE YOUR CIRCUITS
LM3

342 3—LEAD CURRENT SOURCE

1uA to 10 mA set by resistor, 1.to 30 volt drop. Use
for Linear ramps, Dynamic loads, High gain Low

95p Data, circuits 40p.

ZN404
Precision 2.45 Volt Bandgap Reference for Cali-
brators, Power Supplies, DVMs, DACs, Signal
Clamps. 80p Data, circuits 20p. Mail Order Only.
VAT included. Postage 30p. PO/cheque to:

Silicon Cellar
17 Gurney Court Rd
St Albans
Herts

voltage amplifiers, Linear temperature sensing.

If it’s a case of making your project
laak goad, then use one of ours.
Simply senda S.A4.E . fo

Details and prices.

TRADE ENGQUIRIES
INVITED.

H.M.ELECTRONICS

271a/275a Fulwood Road.
-Broomhilil
Sheffield S10 3BD

BN POCKET COMPUTERS

SHARE =
== AT LAST — THE PRINTER FOR PC1211

CE-122 Printer/Cassette interface £79.45
PC1211 with CE-122 printer £172.00
PC1211 with CE-121 cassette interface £105.95
PC-1211 only £92.15
FREE PAPERMATE PEN WITH ALL ORDERS
All prices include (15%) VAT and UK Delivery

ELKAN ELECTRONICS

ADVERT
__INDEX

Ambit Internationat
Audio Electronics
Audio Video Services
Aura Sound

Baydis
Bi-Pak Semiconductors
BK Electronics
B.N.R.S.

Boss || ial
Butterworths
Calculator Sales & Service .
Cambridge Learning

CCAT

Chiltmead
Chordgate Ltd
hroy i
Chromatronics
Circolec
Clef Products
Comp, COmp, COMP ...o.cccrrrmrarrenesienanenens
Crimson Elektrik
Crofton Electronics
Delta Tech & Co
Display Electronics .......ccccoveecervermeeevarearenns
Doram Electronics

Eiet.:tr.orﬁze Design

Electro Supp
Electrovalue

Gr Id
G.S.C.
Happy Memories
Henry’s Radio
ILP Electronics .
Imp Efectronics
‘LB Electronics
L&B Electronics
Linsac
Macro Marketing
Manor Suppli
Marshalls
Micro Circuits
Micro Times
Midwich Computers
Mitrad
NIC Modei ;
Parndon EIectronics ...........oorareonceseescniens
T. Powelt
Powertran
Prentice-Hall
Rapid Electronics
J. W.Ri

RT.V.C.
Safgan Electronics
Saxon Entertail

Science of Cambridge ...
Silica Shop
Swanley EI6Ctronics ...........ovvumennumsreeenssasnnn..
Tangerine
Technomatic
Teleradio
Tempus

TK Electronics

T
Vero
Watford Electronics ...........ooverenensesennenanecenes
Wilmslow Audio

28 Bury New Road -
Prestwich, Manchester M25 8LD

ELECTRIFY YOUR

SALES!

e CLASSIFIED ADVERTISEMENT

Advertise nationally in Electronics Today International/Hobby
1 2 Electronics. Simply print your advertisement in the coupon
here (left), indicating which magazine you require.
4 5 6 Or telephone for more information.
7 8 9 . Name ........ W A iy - PP ., E
10 n 12 Address .........c..coiiiiiiiiiiiiiaaea,
13 14 15 e e ST
Tel. No. (Day) ...... . PP .Y . P
Send, together with your cheque to:
— Jenny Naraine, ETI/HE,
Please place my advert in: Electronics Today International 145 Charing Cross Rd., London WC2H OEE.
{Delete as applicable) Hobby Electronics Tel: 01-437 1002 Ext. 50.
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NEW REDUCED
PRICES '
8K £399
16K £499
32K £599
RRP £795 for 32K

The PEDIGREE PETS
use BK Microsoft Basicin ROM 8K Pel 32K & 16K with
new improved keyboard All with green screen

VAT

Very popular for

Cassette Deck £55 extra  Full range of software available

Interface PET IEEE — Centronics Parallel
Decoded £77.00 + VAT

We give a full one year’'s

home & business

f

warranty on all our products.

c\»%; GET YOURSELF #
©50° PRINTER FOR
¢C°  YOUR PET AND SAV
A FORTUNE

only £299 . vat

Inteiface Cards for Apple, : ~
Pet, TRS80, Nascom and
Compukit — £49 + VAT

Fult Pet Graphics including
cables. Ready to go. EX-STOCK.

~

‘fqﬁwg@

RSP Add a powerful, double

2 density, mini floppy disc to
your Nascom system.

@ Disc Controller Card {includes o

Nasbus 6 S100 interface

. ® Will control 4 Drives.

@® CPM operating system.

‘® Extended Disc Basic

Compiler.

® Power supply included

One Disc System — £499 + VAT
Additional Disc Unit — £289 + VAT

NASCOM 2 GAMES TAPE .

featuring Space Invaders and Android Nim, Re-numbering
program and other goodies!

~ £7.50 +var

NEC's high quality printer uses a print “"thimble” that has
less diameter and inertia than a daisy wheel, giving a quieter,
faster, more reliable printer that can cope with plotting and
printing {128 ASCII characters) with up to five copies, fric-
tion or tractor fed. The ribbon and thimble can be changed in
' seconds. 55 characters per second bidirectional printing —
with red/black, bold, subscript, superscript, proportional
spacing, tabbing, and much, much more.
e

| ® TEAC FD-S50A has 40 tracks giving 125K Bytes
i unformatted single density capacity.
® The FD-50A can be used in double density recording
. maode.

The FD-50A is Shugart SA400 interface compatible.
Directly compatible with Tandy TRS80 expansion
interface.
Also interfaces with Video Genie, SWTP, Heathkit,
North Star Horizon, Superbrain, Nascom, etc, etc.
Address sefection for Daisy chaining up to 4 Disks.
Disks plus power supply housed in an attractive grey
case.

Double
Disk Drive

Single
Disk Drive

£389 +vat

B + VAT

COMP POCKET COMPUTER
GREATEST BREAKTHROUGH
e YET

COMPUTER

POWER THAT
. ONCE FILLED A ROOM
CAN NOW BE CARRIED IN YOUR POCKET!

Computer power that once filled a room can now be carried

in your pocket! It's easy to load with ready-to-run software

| from cassette tape linterface and recorder optional} or

| .program it yourself in easy-to-learn BASIC. 24-character

| liquid crystal readout displays one line at a time. Special
feature is advanced non-volatie memory aliows you to
power on and off without losing the contents of memory.
Note: Memory must be transferred to tape before changing
batteries. Automatic statement compaction squeezes every
ounce of memory space. Features power-off retention of
programs and data. Powerful resident BASIC- language
includes multiple statements, math functions, editing,
strings, arrays and much more. Multiple program loading
capability subject to RAM availability. Carrying case’and
batteries included. .

ACULAB
FLOPPY
TAPE

The tape that behaves

like a disc, for
TRS-80 LEVEL 2.

only £169 + var

‘ The Aculab Floppy Tape for the TRS-80 and Video Genie is a
highly reliable digital storage system that provides many of
the advantages of floppy disks at less cost. Automatic
debounce routine for the Level 2 keyboard.

Connects directly to TRS-80 Level 2 Keyboard. Operating

and file handling software in ROM. 8 commands add 12

| powerful functions to Level 2 BASIC.

R ot o e

THE VIDEO GENIE SYSTEM

Ideal for small businesses, schools, colleges, homes, etc.
| Suitable for the experienced, inexperienced, hobbyist,

EG3000
Series

WITH
@ 16K user RAM

plus extended 12K Microsoft
BASIC in ROM @ Fully TRS-80 Level Hl

software compatible ® Huge
range of software already available ® Self contained, PSU,
UHF modulator, and cassette ® Simply plugs into video
monitor or UHF TV @ Full expansion to disks and printer

"_® Absolutely complete — just fit into mains plug.

“The Video Genie is a complete computer system, requiring
only connection to @ domestic 625 line TV set to be fully
operational; or if required a video monitor can be connected
to provide the best quality dispiay. 51 key typewriter style
keyboard, which features a 10 key rollover. Supplied with
the following accessories:- ® BASIC demonstration tape;
® Video lead; ® Second cassetee lead; ® Users manuat;
® BASIC manual; '® Beginners programming manual. Write
usefgl programs in; the BASIC computer language yourself.

LEVEL 2 16K

Fully converted to UK T V Standard Comes complete with
easy 10 lollow manuals UK Power Supply  Cassette Leads

Sample 1apes Special box 1o enable you to plug into your
own TV Recommended for first ume buyers Just plug in
and go Full Range of Software Available

Interface to Centronics Parallel for TRS80 £75.00 + VAT

only £295 - va TRS80
S;Eand vour TRS80 by EXPANSION
32K Memory on board ‘3 . lNTERFACE

Centronics parallel port
Disk controlier card Real #
tume clock Requires Level
ti Basic Interface for 2
casselle decks complete
with power supply

>

.ANSWERING MACHINE

YOU NEED NEVER MISS AN
IMPORTANT CALL AGAIN
TWO CORDLESS TELEPHONE
SYSTEMS — DIRECT FROM USA

THE ALCOM only £147 + vAT

Base station connects to your telephone line. Remote
handset clips to your belt and gives you push-button dialling
— Bleeps when call arriving — Nicad rechargeable batteries.
Charger in base unit. :

only

£99.95
+ VAT
Microprocessor controlled answering machine. Plug into
your phone line. Records any phone call messages. Remote
bleeper enables you to listen to your messages from
anywhere in the world. Uses standard cassettes. Comes
complete with mains adaptor, microphone, remote bleeper,
base unit, cassette with 30 sample pre-recorded messages.

LOW COST TELEPHONE

COMMERCIAL
EXPANDABLE ® COMPLETE

TRS 80 - MODEL II

* NOW IN —
TRS80 MODEL 111

64K
1-Disk
“Model I

TR ikl

; - RRP £2250.00

This new unit from the world’s most successful micro
company is now available immediately with software.

The basic unit comes complete with 64 thousand characters
{bytes) of Memory. The built in 8" Floppy disc adds another
% million extra characters including the disc operating
system. More disc expansion is now available.

The Model Il is a complete unit with a full keyboard including a
numeric pad and 12 screen which gives 24 lines of 80
characters. The computer is supplied with both the disc
operating system and the Level [Il Basic.

A full self test routine is written into the power up procedure
to eliminate incorrect operation. Both serial and parallel
expansion sockets are standard. A printer is a plug-in
operation.

Both hardware and software necessary to taik to a mainframe
are included. Terminal usage is very possible. With the
addition of CPM2 you can operate with COBOL, FORTRAN,
MBASIC, CBASIC in which languages are many other
applications packages i.e. accounting, payroll stock etc.

CP/M2 £95.00 M BASIC £155.00

CIS COBOL £400.00 FORTRAN  £220.00
C BASIC £75.00 WORDSTAR £255.00

COMP PRO MIXER
Professional
.audio mixer
that you can
build yourself

and save
over £100.

Only
£99.90
plus VAT for
complete kit.
Plus FREE
power supply
valued at
FULL RANGE OF £25.00
ACCESSIT AUDIO ADD-ON

iIS30IHd AHHVYO ANV HSYO dNO 3F4YdNOO LSNnr




Super Quality — Low cost printer. Tractor Feed with full 96
ASCIi character set. Accepts RS§232C at band rates between
100 and 9600 and Parallel Bit data.
Attaches either directly or through interfaces.to Pet, Apple,
TRS80, Sorcerer, Nascom, Compukit etc.

THE NEW ANADEX
DP9500 and DP9501

A PROFESSIONAL PRINTER

@ Bi-directional printing
@ Up to 220 chars/line
with 4 print densities
® 500 char buffer
® RS232C and Centronics
Paraliel interface built in
® Full software control of matrix
needles allowing graphics capability
©® 200 chars/sec ® Adjustable width tractor feed.

DP9500 — ONLY £795 . var
DP9501 — ONLY £845 . var

TARI VIDEO COMPUTER
GAMES SYSTEM
f_%:s\l‘h\

. Atari's Video Computer System
¢ now offers more
than 1300 different game
iati and d in v

EUROPE’S FASTEST SELLING ONE BOARD COMPUTER

* 6502 based system — best value for money on the market. % Powerful 8K
Basic — Fastest around % Full Qwerty Keyboard % 4K RAM Expandable to 8K
on board. * Power supply and RF Modulator on board. * No Extras needed —
Plug-in and go. ® Kansas City Tape Interface on board. ® Free Sampler Tape
including powerful Dissassembler and Monitor with each Kit. % If you want to

learn about Micros, but didn’t know which machine to buy then this is the

machine for you.

I 40 pin Expansion Jurnper Cable for Compukit expansion £8.80 +.VAT |

Build, Understand and Program your own
Computer for only a small outiay.

KIT ONLY £179 + vat
NO EXTRAS NEEDED

| I Available ready assembied, tested & ready to go £228 + VAT

==

‘NEW MONITOR FOR COMPUKIT UK101
® In 2K Eprom 2716 ® Aliows screen editing ® Saves data on tape ® Flashing cursor @ Text scrolls down £22.00 + VAT

Special Bonus SAVE £22. New Super Monitor inc. in each kit or .sold separately for + VAT.

FOR THE COMPUKIT Game Packs

Super Space Invaders (BK)
Space Invaders

Assembler/ Editor £14.90 1. Four Games

Chequers

Screen Editor Tape £1.90 2. Four Games

Reat Time Clock

All Prices exclusive VAT

" HITACHI

PROFESSIONAL

MONITORS

9" — £129 £99.95
12" — £499 £149

ility Solid state circuitry using an IC and silicon

Game ProgramTM ﬁanridgas!

Most Cartriages only £13.90 + VA
Prices may vary with special
editions Basic Maths, Airsea
Battle, Black Jack, Breakout,
Surround, Spacewar, Video
Olympics, Outlaw, Basketball,
Hunt & Score*, Space War,
Sky Diver, Air Sea Battle,
Codebreaker*, Miniature Golf.

Extra Paddle Controllers *Keyboard Controllers
— £14.90 + VAT — £16.90 + VAT

SPACE INVADERS NOW IN STOCK £25

TV GAME BREAK OUT

transistors ensures high reliability. ® 500 lines horizontal
resolution Horizontal resolution in excess of 500 lines is
achieved in picture center. ® Stable picture Even played
back pictures of VTR can be displayed without jittering.
® Looping video input Video input can be looped through
with built-in termination switch. ® External sync opera-

3. Three Games 8K only

N

s “«B}

Case for Compukit

AMERICAN NTSC
COLOUR MONITOR

Suitable for Apple, Atari and Texas 99/4 £2985 +VAT

8MHz Super Quality Modulators
6MH2z Standard Modulators
C12 Computer Grade Cassettes

£4.90

£2.90

10 for £4.00
£25.00
£3.50

£3.50

Anadex Printer Paper — 2000 sheets

Floppy Discs 5% Hard and Soft Sectored

Floppy Disc Library Case 6% "

tion {available as option for U and C types) ® C;
construction Two monitors are mountable side by side in a
standard 19-inch rack.

MEMORY UPGRADES
16K (8 x 4116) £17.90 +var
4K Compukit (8 x 2114) £17.90 +var

£24.90
£8.90

Verocases for Nascom 1 & 2 etc.

Keyboard Cases

SPECIAL OFFER
We will part exchange
your Sinclair ZX80 for
any of our products.

Refurbished ZX80's—fully guaranteed £69.90

Has got to be one of the world's greatest TV games. You really ;
get hookéd. As featured in ET!. Has also 4 other pinball games
and lots of options. Good kit for up-grading old amusement

{Supply dependant upon stocks). & U

DY CAN GET NEAR OUR PRICES EXCEPT OUR CUSTOMVIERS

N @)=

games.
MINI KIT — PCB, sound & vision modulator, memory chip
and de-code chip. Very simple to construct. £14.90 + VAT
OR FCB £2.90 MAIN LSI £8.50 Both plus VAT

WE ARE NOW STOCKING THE
APPLE Il AT
REDUCED PRICES

Getting Started APPLE |l is faster, smaller, and more
powerful than its predecessors. And it's more fun to use too
because of built-in features like: !
®BASIC — The Language.that Makes Programming Fun.
® High-Resolution Graphics {in a 54,000-Point Array} for
Finety-Detailed Displays. ® Sound Capability that Brings
Programs to Life. ®Hand Controls for Games and Other
Human-Input Applications. ® Internal Memory Capacity of
48K Bytes of RAM, 12K Bytes of ROM; for Big-Sysgem Per-
formance in a Small Package. ® Eight Accessory Expansion
Slots to let the System Grow With Your Needs.

You don’t need to be an expert to enjoy APPLE Il. It is a
complete, ready-to-run computer. Just connect it to a video

display and start using programs {or writing your own) the |

first day. You'll find that its tutorial manuals help you make it
your own personal problem solver. :

We have one of. the largest collections of Computer Books under one roof, along with
racks of software for the PET and TRS80.

SHOWROOM &
SALES CENTRE AT

311 Edgware Road,
London W2.
Telephone: 01-441 2922

Come and see for yourself.

APPLE DISC Il

Disc with Controller

\nbg s Additional Drives
%

L?~'-"‘ B

® Powerful Disk Operating Software Supports up to 6
drives ® Name Access to Files for Ease of Use ® BASIC
Program Chaining to Link Software Together ® Random
or Sequential File Access to Simplify Programming

® Dynamic Disk Space Allocation for Efficient Storage
@ Individual File Write-Protection Eliminates Accidental
File Alterations @ Loads an 8K Byte Binary image in 6.5
sec. (1.2 sec. in Pascal) ® Storage Capacity of 116
Kilobytes (143K Bytes with Pascal) on Standard 5% "
Diskettes ® Powered Directly From the APPLE (Up to 6
Drives) for Convenience and High Reliability ® Packaged
in Heavy-Duty, Colour-Coordinated Steel Cabinet

A SELECTION OF APPLE INTERFACES
ARE NOW AVAILABLE AT OUR NEW
SHOWROOM.

Delivery is added at cost..Please make chegues and postal orders payable to COMPSP LTD., or phn ur.ordr
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.

'MAIL ORDER AND SHOP:

CREDIT FACILITIES ARRANGED — send S.A E. for application form.

14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station — Moorgate Line).
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G
OPEN (BARNET) — 10am - 7pm — Monday to Saturday

NEW WEST END SHOWROOM:

311 Edgware Road, London W2.

“Europes Largest Discount
Personal Computer Stores”

3¢ COMPSHOP USA,

OPEN (LONDON) — 10am - 6pm — Monday to Saturday
* IRELAND: 80 Marlborough Street, Dublin 1. Telephone: Dublin 7498933
1348 East Edinger, Santa Ana, California, Zip Code 92705.

Telephone: 0101 714 6472526

COMPUTER
COMPONENTS |




Make it for a Song!

Amazing Value ' 2
- For On]y £2 99 .95 + £99.50 for 01f

Easy to build. Latest technology — means less
cost, less - components and 80% less
wiring. Comparable with organs selling for up
to £1,000.00. Two 49-note manuals. 13-note
pedalboard. All organ voices on
drawbars. Preset voices: Banjo, Accordion,
Harpsichord, Piano, Percussion. Piano sustain
Sustain on both manuals, and pedalboard.
‘Electronic rotor, fast and slow. Vibrato
and Delayed vibrato. Reverb.
Manual and Auto-Wah. Glide
(Hawaiian Guitar Sound). Single
tinger chording < plus memory. :3Q
Rhythms! 8-instrument voicing.
Major, Minor and Seventh chords.
Unique walking bass lines with each rhythm.
Unique countermelody line with each rhythm.
. Truly amazing value for money. ‘

Full construction details in Electronics &
Music Maker magazine.

The complete buyers’ guide to electronic
components. With over 300 pages, it'sa
comprehensive guide to electronic
components with thousands of
photographs and illustrations and page @
atter page of invaluable data. Get a copy ¢
now — it's the one catalogue you can't
afford to be without.

- m = T T 1T R R T T YT -

I Post this coupon now for your copy of our 1981

catalogue price £1. |
\|" - Please send me a copy of your 320 page catalogue. I

1 enclose £1 (Plus 25p p&p). If I am not completely

. satisfied I may return the catalogue to you and have my
money refunded. If you live outside the UK send £1.68 : [ _-‘

g, PN e, BE B § P

or 12 International Reply Coupons.
lenclose £1.25.
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Name. — = - : Maplin Electronic Supplies Ltd.
o All mail to: P.O. Box 3, Rayleigh, Essex SS6 SLR
Address.. . = | Telephone: Southend (0702) 554155. Sales (0702) 55291 k
| | [ Shops: -
1 — = = 159-161 King Street, Hammersmith, London W6. Telephone: (01) 748 0926
ETI581 [ 284 London Road, Westcliff-on-Sea, Essex . -Telephone: Southend (0702) 554000
| ey T ———— = e Both shops closed Mondays.

Catalogue now on sale in all branches of WHSMITH & Price £1.00
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Socket to me!
e e %—‘\

M = i i <

range of Lever Actuated Zero ,

Insertion Force sockets has
been recently launched by Winslow
International. The design is space
saving — giving a height above the
PCB of only 0.283 inches. When the
lever is lifted to the upright position
the socket will accept the IC without
any force being applied to it. The

R

g . 3 leveris then

moved to the horizontal position
and locked to provide a maximum
contact :resistance of 20 milliohms
at 10 mA. The socket is manufac-
tured from Glass Reinforced PBT
Resin and contact plating is 75
microinches of gold over hard
nickel. Itis available in 24, 28, 40 and
64 contact versions. More details are
available form Winslow Component
Systems Ltd, 71 Tunnel Road, Tun-
bridge Wells, Kent TN1 2BX.

A Case In Point

Lascar Electronics are offering a
FREE custom moulded handheld
instrument case worth over £1 to any
enthusiast building their LCD meter
kit, which they claim to be the first of
a new generation of DPMs. The
meter gives a battery life of at least
10 times that of existing types. LCD
watch manufacturing techniques
have been used to reduce the depth
to a minimum. The 0.6 inch digits can
be read to a distance of 10 m. The
unit also incorporates a digital hold
facility, auto-zero, auto-polarity,
programmable decimal points and a

200 mV full scale deflection. Display
backlighting is a customer option.
The meter is supplied with brackets
for front or rear panel mounting. The
custom moulded case accepts the
DPM, a PP3 battery and allows space
for the customer’s own PCB (the data
sheet on the meter includes 10 small
easy-to-build handheld instruments).
The total cost of the meter is £19.95
plus 50p postage and packing and
£3.06 VAT. The offer of the free case
is valid until the end of December
this year. For further information
contact Lascar Electronics at Unit 1,
Thomasin Road, Burnt Mills,
Basildon, Essex $S13 1LH.

Phone Around

ow that British Telecom has taken

over the communications net-

work for the Post Office, some ex-

R

ETI MAY 1981

citing new innovations are taking
place, not the least of which is the
yellow telephone box idea. Enough
of the controversy though, let's get
on with the real story. British
Telecom has placed an order worth
£10 million for the Herald electronic
business telephone system. With this
new system Britain can no longer be
accused of being inefficient and old-
fashioned in its approach to telecom-
munication by comparison with
other countries. Herald is the most
advanced small business system in
the world. Based on a micro-
processor and purpose designed
large-scale integrated circuits, the
Herald offers a unique range of pro-
grammable facilities. It can be ar-
ranged to function as a multi-line ex-
change, as a key system, as an
automatic call distribution system or
as a satellite to a large PABX. It is
easy to install and maintain and is
low-cost. The terminal is available in
either standard or de-luxe models
with a compact Central Control
designed to blend into the office en-
vironment. Unfortunately the com-
pany hasn’t mentioned whether the
standard colour is British Telecom

yellow! Buzby, you've
" got a lot to

2l
_answer for!

L ] *
Dial-a-Picture
Still pictures can now be sent over

any distance for the cost of a
single phone call with the Philips
Slowscan system. The system is ideal
for cheap remote observations of
buildings, industrial processes and
motorways where it is not feasible to
install high quality video circuits for
real-time pictures. The application
for this system is already in evidence
on the M4 motorway. A CCTV
camera is located at the Chepstow
interchange, viewing the approach
road. Still pictures, updated every
8.5 S, are displayed on monitors
situated 17 miles away in the Police

Control Centre at Cwmbran, pro-
viding the Police with information
on motorway conditions. The system
has the facility for selecting up to
four pre-set camera positions, and
should the operator require closer
examination of an incident, he can
switch the Slowscan transmission
system from a low definitionfhigh
speed scan of 8.5 S to a high defini-
tion/low speed scan of 17 t0 35S. The
system comes from Pye Business
Communications, Cromwell Road,
Cambridge, CB1 3HE. This division
of Philips will be re-named the Com-
munication and Control Division of
Philips Business Systems after 1st

- April this year.

Swimming
Around?

T he Casio W-100 series of
watches are able to function up
to a depth of 100 m and feature a
12.digit display. The integrated LCD
shows full information simul-
taneously — hours, minutes,
seconds, AM/PM (or 24 hour clock),
day, month and date. Even when
operating the secondary functions
such as countdown alarm and stop-
watch the W-100 still displays the
current hour and minutesin an offset
position. It is also capable of a daily
alarm and half-hourly time signal.
The Casio W series is a range that of-

fers a choice of bracelet or case .

styles. The W-100 itself has a resin
case and strap and costs £22.95. The
W-150C features a stainless steel
case with black resin strap at £27.95.
Top of the range is the W-150 with
full stainless steel case and strap at
£32.50. (ANl these are recommended
retail prices and this type of product
is usually sold at lower prices.) Fur-

ther information from: Casio Elec-
tronics Co. Ltd, 28 Scrutton Street,
London EC2A 4TY.
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MICROS
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Micros, memory and support
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SOFTWARE
cP/M* S

WITH fMAN
MANUAL
Available on
8" IBM format &
5% tor TUSCAN
& TRITON

TCL SOFTWARE
TCL Disc Basic
TCL Pascal
MICROSOFT
Basic 80 .

Basic Compiter
Fortran-80
Cobol-80

Edit80.

Macro 80

MICROPRO

Word Star. .£255/£15
Word-Star/Mail-Merge £315/£15
Data Star £195/£25
Word-Master £75/€£16

DIGITAL RESEARCH
CP/M 14

CP/IM2-2

MAC

SiD

OTHERS

KISS ...

SUPER SORT I
CBASIC2 .

280 Dev Pack

-

SRRAREBRINBINURBBERILABIS RS INLERG S22 TIunEERANBBBY
2FRZENANS

g2
g3

£55/£9
£120/€9

£155/£15
£195/£15
£205/£15
£325/£15

£45/€10
£75/£10

-

R L r st rt r s e e S S S S S S S s S s SULPUSL SE P S s
=
NERBEHRNNLARRUBBVILRERR

-
§3z@ska

£76/£18
£95/£18
£65/€10
£45/£10

£190/£15
£125/£16
.£75/£10
£50/£12
281D .. £60/€7
POSTMASTER £85/£10
MEDIA
5% S/Sided D/D £3.50
" peri0. .. £29.50
8" S/Sided D/D .£4.50
" per10.. .. £35.00
C12 Data Cassettes ..50p

MAIL ORDER

TEL& MAIL ORDERS ACCEPTED

Many other
types In
stock. Tel
for details

|
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WE HAVE MOVED

TO OUR NEW CENTRAL LONDON SHOWROOM

59/61 THEOBALDS RD, WC1

FLOPPY DISK DRIVES

We sell all you
need cased Or un-
cased. Cables &
connectors. Brand
new fuily guaranteed.
Price
Single 5% Drive
Single 8 SABOO
Duatb% PSU
Dual 8" PSU
Dual Cabinet & PSU 1x8”
Dual 8" Drive Unit
Dual 5% Drive Unit

Single board will hold up to 8K RAM, 8K -
ROM, Video interface Z80 processor -—
1/0 and cassette interface. 5 spare S100
expansion sockets for memory/disc ex-
pansion. System monitor, resident
BASIC or CP/M system option. All com-
ponents available separately or ready-built
NEW LOW PRICES

TUSCAN MAIN BOARD KIT ONLY £235
+ VAT SAE FORDETAILS

TUBE HOLBORN.

VIDEO TERMINAL

B 24x80 display

m Pentland Video

Terminal full

features

s ———— 2 professional

terminal. Full details on request

Price £696

NEW

LOW
] PRICES

18K STATIC KIT ASSM

withno RAM(2114} £ 62 £ 82

" BKRAM " £109 £130

" 16KRAM " £157 £178

8K static {16x2114chips) £ 48
84K DYNAMIC (4116}
with 16K RAM £149 £165
with 32K RAM £189  £205
with 48K RAM £229° f£245
with 84K RAM £269 £285
16K upgrade 8x4116 £ 40
16/32K EPROM CARD

Without EPROMs
2708/2516 £63 £ 89
FOC DDUBLE DENSITY
Doubte Density for 5%
or 87 Drives £ -

£195

ALL OUR
PRICES
EXCLUDE
VAT & P/P

CENTRONICS 737 PRINTER

)

QUALITY
FOR

£ 428

Uses any paper roll, fanfold,
single sheets, 96 character
ASCII, 7 x 7 dot matrix, 50
CPS, RS232 or parallel 1/0

TRITON

8080 BASED SINGLE BOARD
system with EUROCARD
EXPANSION

Complete Kitinci. PSU/Case/Keybd £286
Expansion Motherboard Kit £ 50
8K {2114} RAM Card Kit

8K {2708} ROM Card Kit

Expandable up to CP/M

Disc System SAE for

details

SINGLE BOARD
PERSONAL
COMPUTER

TCL PASCAL
FOR PET & CP/M systems

Put Pascal on your PET now
Pascal conversion ROM
Pascal manual

Complete package including
compiter

£20
£ 9

~'I

OKTOOLS

Full range of wire wrapping ac-
cessories & boards & dip
jumpers etc. Visit our showroom
or send for our catatogue.
VERO

5100 prototyping boards and full
range of accessories

BOOKS

Complete range of microcom-
puter books and magazines on
sale in our showroom

Edge £4.00
Connectors

Insulation/
Ribbon/

10way £2.20

20 way £3.40

26 way £4.00

34 way £4.80

40 way £5.40

50 way £6 00

Zoro Insertion S0 way £6.50

Force Sockets
16 way £4 95
24 way £6.00
40 way £9 50
O-Types

25W Male ‘£2 80

25W Female £3 80
25W Cover

Edge

Connoc:ou

DIP Switches

4 way 20
7 way £175
Bway £1.80

DIP Plugs
14 DIL £ 65
24 DL £2.20
40 DiL £3.60

Ol SOCKETS
(Té'xAS)
Low
Prot
8pin 10p
14pin 12p
16pin 13p
18pin 18p
20pin 2p
22pin 26p
24pin 30p
28pin 36p
40pin 40p

34 way £4.60

16 way DIP Plug
24 way DIP Plug

2x Bway — 1
2x12 way 3.
2x10way — 2
2x15way — 3
3
3.

LNe8HT

2x18 way —

2x22 way 3 20
2x25 way 3.60
2x30 way 4.15
2x36 way 4.7563.90
2x40 way 500 -
2x43 way 5.604 60

@

5

"}

PEON S
8 888838

90p
1.10p

Piercing
bles

I/OHEADER PLUG

10way £1.60

Insulation Plercing
Edge Connectors
20way £3.60 40 way £5.30
26 way £4 00 S0 way £6.00

Insulation Piercing
tugs
£1 80 14 way DIF Plug

Ribbon Cable
PRICE/M

Coloured
10

OB WA =
BIBBEBERS

CATALOGUE
AVAILABLE

Catalogue available. Send S0p
& S.A.E. (A4 size). _

59/61 THEOBALDS RD
LONDON WC1
TEL: 406 6240/2113
TELEX 444198,

CRYSTALS For MICROS

4 00MHz
4.43MHz
5.0MHz
6.0MHz
6.144MHz
7.0MHz
7.168MHz
8.00MHz

32.768KHz
100KHz
200K Hz
1.0MHz
1.008MHz
1.8432MHz
2.00MHz
2.45760MHz
3 276MHz

18 432

NW—WWWWWW
358833388
SISl
38333383

10.00MHz
10.7MHz

16.00MHz
18.00MHz

36MHz
48 OMHz
100MHz

8ILL8RI
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INTERNATIONALL

THE WAA-PHASE

Well what would you call a unit that offers a waa-waa sound
and a unique phase-type sound? Our design also features a
built-in mixer; you can add both these effects to the original
guitar note to get exactly the sound you require.

LED JEWELLERY

Fancy a flash on your next visit to the disco? Feel like fighting
back when the DJ starts up his little coloured lights?
Frightened of getting lost in the gloom? Amaze your friends
with ETI's LED jewellery — available in a range of sizes to
suit your chest.

CARVER MAGNETIC FIELD AMP

An ETI exclusive! Despite what our friends across the
Atlantic would call a ‘low profile situation’, we've been able
to obtain details of Bob Carver's latest brainchild, the M400
magnetic field amplifier. Would you believe a 7 inch cube
that can push 200 W into an 8 ohm load? Neither did we until
we read this article by Stan Curtis.

VOLTAGE CONTROLLED AUDIO

Continuing our current theme of remote-controlling
everything (almost), we look at a range of Mullard ICs,
intended for use in hifi systems, that allow DC control of just
about all the functions you can think of. In this article Keith
Brindley examines two members of the family; applications
circuits and suitable PCBs are included so you can try them
out for yourself.

TECH TIPS SPECIAL

Always one of our most popular features, Tech Tips gets the
star treatment this month with extra pages of our readers’
circuits. Essential for experimenters.

ANTENNA EXTENDER

It's pouring with rain; you jump into your car and turn on the
radio to cheer yourself up. Nothing — you've forgotten to
put up the aerial. Leap back out of the car, get soaked, and
resolve to fit a motorised antenna driven by the ETI Antenna
Extender. The aerial extends when you tum on the radio,
retracts when you switch off, and has lots of built-in
safeguards. Sheer luxury.

Articles described here are in an advanced
state of preparation.

However, circumstances may dictate
changes to the final contents.



@ ORDER 8Y POST OR TELEPHONE » @ ALL MODELS ON DISPLAY
WITH BARCLAYCARD/ACCESS O RETAIL . MAIL ORDER
@ ELECTRONIC TEST EXPORT  INDUSTRIAL

[
EEE%||XALE|’S\J1TS ‘,‘ ; ® OPEN SIX DAYS A WEEK
® CALL IN AND SEE

FOR YOURSELF

A range of Scopes in stock from 5mHZ Single Trace to 50mHZ Dualtrace, L
Mains and Battery/ Mains Portables. Many on demonstration.
S|"GI.E TBAGE (UK c/p etc £2.50) DUAI- TRAGE (UK c/p etc £3.60)
Hm 307-3 10mHZ. 5mV, 6 x 7 cm display plus component test C81882A 10mHZ, 10mV 5 display £267.00
£158.78 C81B75 SmHZ 1mV 5" display £284.00
€01303D 5mHZ, 10mHZ, 7 x 7cm display £109.26 Hm 312-8 20mHZ 5mV 8 x 10cm display £283.00
§C110 10mHZ bettery portsble, 10mV 3.2 x 2.6cm display CS1888A 20mHZ, 5mV, 5 display ! £339.00
(Optional case £8.88. Nicads £8.83. Mains unit £4) £158.98  *LBO 3088 70mHZ, 2mV, 5 x 6.3cm display. Battery/ mains.
+LBOB12A 10mHZ 10mV 5" display £1956.00  Porwble buitt-in Nicads £482.00
C818568A 10mHZ 10mV. 5 display £190.50 HM412-4 20mHZ, 5mV, 8 x 10cm display plus Sweep Delay
- #V181 15mHZ 1mV 5'" display £241.50 £399.50
CS81877A 35mHZ, 2mV, 5 display £478.00

'OPTIONAL PROBES (ALL MODELS)  c81830 30mHz, 2mv. 5" display pius sweep delay and delay

XI £6.50, X10 £8.50, X100 £12.95, X1-X10 £10.95 line — new model
SAFGAN DUAL TRACE HmE12-8 50mHZ, 5mV, 10 x 8cm display. Delay Sweep
£867.00
:g MHe g::-;: +LBOS14 10mHZ, 1mV., (5mV) 5" display £294.00
L F20820 *V1B2 15mHZ ImV. 5" display £326.00
: +V302 30mHZ. 1mV, 5" display £447.38
HAMEG @ TRIO @ SINCLAIR @ LEADER @ V850 50mHZ, 1mV, 10 x 8cm £799.25
HITACHI Delay sweep + 3 channel display
HAMEG @ TRIO® LEADER ® S|NCLAIR ® HITACHI *PRICE INCLUDES FREE PROBE(S)
GENERATORSH LOGIC PROBES/MONITORS| SWR/FS AND
(UK o/p £1.75) SanaED wi coees Logic probes indicating high/low, etc.. | POWER METERS
. _ L8168 100KHZ-100mHZ (300mHZ mﬁ;;«::g:s can miss. All circuit
on Harmonics) £683.28 | p3 50 mHZ logic probe £55.95
$Q2030 250KHZ- 100mHZ LT i
Ewicost £48.9 LP1 10 mHZ logic probe £36.50
an?g;z-zomﬂz 85 | P2 1Y mHZ logic probe £19.95 9
low cost range audio and RF £76.05. LM Logic monitor “£33.00 § pange ja steck covering up to 150mHZ and
gic probe with case £51.00. 1 1K watl pewer PL259 seckeis. Also
P élso in stock range of Protoboard kits and anzwnum
readboards.
2001 1HZ-100KHZ (function) ~ €89.70 - Ll T 15?-’"'1'
TG105 5HZ-5mHZ £92.50 ‘PRO’ MULTIMETERS 01000 weti £13;
4001 0.5HZ-5mHZ £109.25 M1200 100K/ Volt 30 ranges plus AC/DC 15 § 110 SWR/Pawer 1%-144mHZ D/IO/ID)
TT100 {function 10KHz) £90.85 amp £67.00 | wiits £11
K1400 20K /Volt 23 range large scale £79.85 | 171 As 110 Twin wetar pixs F/$ £14. lﬂ
AUDIO (Al sine /square) M1500 20K /Volt 42 range plus AC/DC 10amp || Piss large range of BNC/PL2S8/stc
AG202A 20HZ— 200KHZ £69.00 \\ o020 £53.50 | heds / phas / abaplers / comectans
c/p shways In
TRIO @ LEADER @ CSC LAG26 20HZ— 200KHZ £73.60 1200 38 range FET 10m ohm input 20Hz to 1 LR
SINCLAIR @ LEVELL AG203 10HZ— 1mHZsine/sq £126.75 30my, multimeter £95.00 £16.60
LAG120A 10HZ— 1mHZ £146.00 (UK c/p £1.50) l(nnuupmmnuz £38.50

DIGITAL MULTIMETERS :=5iasmiariasimea |MUf"METERS K oo e

KAISE @ SINCLAIR @ LASCAR @ THURLBY

HAND HELD (ux post etc 85p)
BENCH PORTABLES TM352 3% Digit LCD plus 10 ADC and Hfe
(UKc/pE1) checker £54.95
DM235 3% Digit LED 21 ranges. 0.5%  TM354 3% Digit LCD 2AAC/DC  €£45.84
AC/DC 2A £60.38  MES02 3! Digit LEO plus 10A DC and Hfe
DM350 3; Digit LED 34 ranges AC/DC 10A  Shecker £43.95
£87.38  LM2001 3' Digit LCD 2 amp AC/DC 0.1 %
TM353 3% Digit LCD AC/DC 2 amp £96.60 £51.70
TM351 3% Digit LCD AC/DC 10 amp 6200 3%: Digit LCD 0.2A AC/OC. Auto range
£113.85 £45.95

LM100 3% Digit LCD AC/DC2 amp £86.50 6220 As 6200 plus 10AAC/DC  £55.95
DMA450 4Y; Digit LED 34 ranges AC/DC 10 6100 As 6200 pius Cont. test/range hold

amp £113.85 £69.95 KRT101 1K/Volt 10 range pocket £4.60
(DM series options. Carry case £8.86 Nicads 6110 As Ilillll] _phls 10A AC/DC . £85.95 ATM1/LT1 1K/Volt 12 range pocket £5.98
| | L mmé_MTﬁL] 30000000000 @ l £8.63 Mains adaptor £4} ALSSCAiDM EE0-ANG/RE w“h:;;.so 2:525K2/52I\t/q|h21r2nr;:gpch::tk§; luxe E;gg
= NHES 20K /Volt 22 range pocket £11.95
FREQU EN cY COUNTERS SOLDEHLESS YN3BOTR 20K /Volt 19 range pocket plushfetest3
£13.60
Portable and Bench LCD and LED Counters up to BREADBOARD e mztu.ns
600mHZ. Prices Include batteries and leads. AND KITS 7081 50K/Volt 36 range plus 10amp DC ~ £20.80
= 2 e T TR303TR 20K/Volt + 12ADC + Hfetest  £15.95
HA“D HELB (UK post etc 85p) caog -45. EXP65 Agzo 20K /Volt 21 range de luxe plus 10A DC and 5KV
e gl D £21.95
PFM200 20HZ to 200mHZ 8 Digit LED £5227 | EXP300 €5.85. EXP600 K
MAX50 100HZ to 50mHZ 6 Digit LED £6100 | £6.50. AT205 50K /Volt 21 range de luxe plus 10A DC savai
, MAXE50 30KHZ to 550mHZ 6 Digit LED ~ £106.00 | KNS o oo 0 1208 7080 20K/ Vol 26 range large scals, 104 DC plus 5KV
5 e 99 £26.95
- PB101 £17.95.
/ BENcH PnnTABLEs (UK c/p £l) (UK c¢/p EXPs 30p. Kits AT2050 50K /Volt 18 range de luxe plus hte ‘32‘23.50
ﬁ MAX100 8 digit LED 5HZ to 100mHZ £ 55p) AT210 100K/ Volt 21 range de luxe 12A AC/D:Czs =
TF200 8 Digit LCD 10HZ to 200mHZ lGG 75 B
1A S Dlglut LED 10HZ to 600mHZ t1e500 | MINI DRILLS AND KITS |3807R 100K/Volt 23 range plus hfe cvker and AC/DC
200SPC 6 Digit 100mHZ LED built into 0.002HZ to | (2:12 Yok " chucks) 10 amps £34:95
] g £437.00 | S Drill plus 3 collets £7.25
H—m 1] 5.5mHZ Pulse Generator ! Medium Dnill plus 3 collets  £10.50 = 7
: | TP600 600mHZ Pre-Scaler for TF200 £43.13. | Small Drill plus 20 t00ls ~ £14.95 CHOOSE FROM UK's
| S “TF040 8 Digit LCD 80MH:z £126.50 Nagium Fl)lrill plus 20 tools g:;g: RGEST SELECTION
'CSC @ SINCLAIR @ SPC @ OPTO ELECTRONICS Mains Dril plus 20 tools  £21.50 LA

Stockists of electronic equipment, speakers/kits, PA squipment plus huge FREE
range of accessones @ UK carriage/packing as indicated .Export prices on request CAT /
All prices correct at 63581 E & OE @AIl prices include VAT. __4_“"_”.80

AUDIO ELECTRONICS C=xx' it >

N Limited A WEEK Sdao‘.:;&é’ uK)
301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564 etc. free o:,:;g::'::
ALSO AT HENRYS RADIO, 404/406 EDGWARE ROAD, LONDON W2 1ED
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FEATURE

NOTEBOOK

The CMOS family contains many useful ICs, and in this month’s
extended Notebook, Ray Marston takes an in-depth look at the 4066B

quad bilateral switch.

literature as a ‘quad bilateral switchy, a pretty fair descrip-

tion since the device contains four independent electronic
switches, each capable of passing signals in either direction and
being controlled (turned on or off) by a single high-impedance
terminal. The switches have a very high off impedance, an on
impedance of about 90 R, and can be used to switch both
analogue and digital signals. The ICs typically cost a mere 50
pence each, not bad for four independent SPST switches.

Basic 4066B Circuits

Figure 1 shows the outline and pin notations of the 4066B
‘quad bilateral switch, which can be used with any supply
voltage in the range 3 to 18 V. Note that, since the switches are
of the bilateral type, either switch terminal can be used as the in-
putor output.

The 4066B CMOS IC is described in the manufacturer's

o/
INJOUT A—1-——6|A I 1 vag
lf—ql .
ouT/IN A—Z CONT A
OUT/IN B~=2 j' B l 12 conTc
| 4 | 3 11
N/OUT B ——d T woute
5 a l 10
CONT B - OUT/IN €
6 9
CONT D—— &———f——OuT/ND
; | |
V5§ s B IN/OUT D

Fig. 1 Outline and pin notations of the 4066B quad bilateral switch.

Figure 2a shows the basic way of using the bilateral switch;
the switch can be turned off (open circuit) by taking the control
terminal to Vg or turned on by taking the control terminal to
Vio. In digital switching applications (Fig. 2b) the IC can be used
with asingle-ended supply, with Vs at 0V and Vi, at the desired
positive supply. In analogue switching applications (Fig. 2c), a
split power supply (either true or effective) must be used, with
the positive rail to Vpp and the negative to Vi;; in this case, of
course, the maximum supply limits are restricted to +9 V.
Typically, the bilateral switch introduces less than 0.5% of
signal distortion when used in the analogue mode.

ETIMAY 1981

5) vdd IN/OUT {b) v+ IN/OUT (e} v+ IN/OUT
J g e
oN l— OoN r- OoN l"
OFF I_ :] OFF L. ] OFF: L ]
Vss ! Vs
vis OUT/IN ov OUT/IN V- OUT/IN

Fig. 2 (a) The basic bilateral switch is turned off by taking the control terminal
to Vg and turned on by taking the control to Vpp. (b) In digital switching
applications, Vpg is V+ and Vg is 0 V. (c) In analogue switching
applications where a split power supply is used, Vpp must go to V+ and
Vpp fo V.

Certain simple precautions must be observed when using
the 40668. First, the switch signals must in no circumstances be
allowed to rise above the Vy, voltage or fall below the Vs,
voltage. Each unused switch in the 40668 package must b
disabled (see Fig. 3) either by taking its control terminal to V, 0?
Vs (as most convenient), or by taking all three terminals to V.

{a} Yf‘;d

w Ve ©
'rl] FI] 7
o
’ Vs v
Fig. 3 Unused bilateral switches must be disabled, either by taking the control

terminal to Vpp, and one of the switch terminals to Vipp, (a) or Vg (b), or by
taking all three terminals to V.

Figure 4 shows how the 4066B can be used to implement
the four basic switching functions of SPST, SPDT, DPST and
DPDT. Figure 4a shows the SPST connections, which we have
already discussed. The SPDT function is implemented by wiring
an inverter stage(a 4001 or4011, etc)between the IClaand IC1b
control terminals as shown. The DPST switch (Fig. 4c) is simply
two SPST switches sharing a common control terminal, and the
DPDT switch (Fig. 4d) is two SPDT switches sharing a common
inverter stage in the control line.

Note that the basic switching functions of Fig. 4 can be ex-
panded or combined in any desired way by simply adding extra
switches/4066B-packages, as appropriate. Thus, a 10-pole
double-throw switch can, for example, be made by using five of
the Fig. 4d circuits and joining their control inputs together.
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IC1a

s -]

= V|

. CONT
OFF I
: A ——-—-——-0\)——- B

= $PST SWITCH
A
I 4C1a 1C1b

18}

=$PDTSWITCH

(33

SO}

|0

ON curmomimmm,

A B
ICla ‘ IC1b
| [
-

LCONT

OFF —_—

A0 o
» ; ©
= DPST SWITCH
A 8
Ic1a IClb I
oTo 8 el )
k1 |
A-C 3
D-F
conT 1 -
B-clb—o [:
E-F
I //; 3 L S | J
ICic 114 i
D ]

It

= DPDT SWITCH

Fig. 4 Using the 4066B to implement the four basic switching functions.
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Six Latching Circuits

Figure 5 shows how a 4066B switch can be used ds a simple
but very useful press-button activated latch; the LED is merely
used to indicate the state of the latch and can be replaced witha
short circuit if preferred. Circuit operation is easily understood.

Suppose initially that the latch is off (switch open). In this
case the output, and hence the control bias applied via R2, will
be zero, so the switch will maintain its off state. If PB1 is now
momentarily closed the control voltage will go high and turn
the switch on, thus driving the output high and maintaining the

‘control drive high (switch on) once PB1 is released. This new

state will be maintained until PB2 is closed, at which point the
switch will latch into the off state again. R1 is used in the circuit
to ensure that a supply short will not occur if both buttons are
pressed at the same time; with R1 in the position shown, the
switch will turn off if both buttons are pressed at once; if R1 is
moved to the low side of PB2, the switch will turn on if both but-
tons are pressed at once.

_6 TO 12V +Ve o

PB2 ; y
OFFI j
o W LED
' Jov

Fig. 5 Push-button latch using the 40668.

The Fig. 5 circuit has a couple of interesting characteristics.
First, the control bias resistor can be given any desired value up
to practical limits. Figure 6, for example, shows how the value
can be increased to 10M to make a latching touch switch that
can be activated by placing a finger across the upper or lower
set of touch contacts. R1 and C1 are used to suppress hum
signals and ensure positive switching.

6TO 12V +Vs

TOUCH
PADS

Fig. 6 A latching touch switch.

Another useful feature is that, since the on resistance of the
switch is only 90 R or so, the voltage loss across the switch can
be quite low (90 mV at1 mA): in practice, the on current should
be limited to 10 mA maximum. Figure 7 shows how this low-oss
effect can be exploited to make a push-button power switch
that can be used to connect or disconnect the power supply toa
piece of electronic equipment (amplifier, test gear, etc).

When the switch is off, Q1 is cut off and the circuit con-
sumes a typical standby current of less than 1'uA. When the

ETI MAY 1981
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switch is on, Q1 acts as a voltage follower with its base tied to
the positive line via IC1a, so the output voltage is high. The ac-
tual voltage drop between the output and the supply is equal to
the IC1a drop plus the base-emitter drop of Q1 and typically
ranges from 600 to 800 mV. The available output current
depends on the gain and current rating of Q1, but currents of a
few hundred milliamps are readily available from a single tran-
sistor.
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Fig. 7 This push-button-
activated power switch
can be used to replace a
conventional slide or
toggle switch.
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A slightly more efficient version of the push-button power
switch is shown in Fig. 8. in this case the load is wired between
the collector of Q1 and the positive supply rail. The voltage
drop in this circuit is determined only by the saturation
characteristics of Q1 and may typically be in the range 200 to
600 mV.
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'i’ig. 8 An alternative version of the push-button power switch.

Figure 9 shows how the above circuit can be modified for

use as a ‘close-to-activate’ burglar, panic or fire alarm, in which

Q1 output feeds directly to a heavy duty ‘alarm’ relay which, in

turn, actuates an external bell or siren. Any number of normally-

open sensors/switches can be wired in parallel in the ‘PB’ posi-

tions. The circuit consumes only a microamp or so when in the
‘ready’ or off mode. ’
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Fig. 9 A close-to-activate burglar/panicfire alarm.
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Fig. 10 A break-to-activate burglar alarm.

Finally, Fig. 10 shows how a pair of 4066B switches can be
used to make a break-to-activate burglar alarm in which any
number of normally-closed sensor switches can be wired in
series and which typically consumes a standby current of only1
uA or so. Here, if any of the switches open, the control terminals
of IC1a and IC1b are pulled high by R1 and cause both switches
to close; IC1a then shorts out R1, ensuring that the switches will
not turn off again when the sensor switches close.
Simultaneously IC1b activates the alarm relay via Q1. Note
that, once this alarm circuit has been activated, it can only be
turned off again by resetting the sensor switches and momen-
tarily breaking the supply connections via SW1.

Digital Control

The 4066B can be used to digitally control or vary
resistance, capacitance, impedance, amplifier gain or oscillator
frequency in any desired number of discrete steps. Figure 11
shows how the four switches of a single 4066B can be used to
vary the effective value of a resistance in 16 digitally-controlled
steps of 10k each. In practice, of course, the step magnitudes
can be given any desired value (determined by the value of the
smallest resistor) so long as the four resistors are kept in the ratio
1-2-4-8.
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* Figure 12 shows how four switches can be used to make a
digitally-controlled capacitor that can be varied in sixteen steps
of 1n0 each.

Note thatin the Fig. 11 and 12 circuits the resistor/capacitor
values can be controlled by operating the 4066B switches
manually, or automatically using simple logic networks,
microprocessors, up/down counters, and so on,

The circuits of Figs. 11 and 12 can be combined in a variety
of ways to make digitally<ontrolled impedance and filter net-
works. Figure 13, for example, shows three different ways of us-
ing the circuits to make a digitally-controlled first-order low
pass filter.
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Fig. 13 Three ways of using the circuits of Fig. 11 and Fig.. 12 to make a
digitally-controlled first-order low pass filter.

Digital control of amplifier gain can be obtained by hook-
ing the ‘resistance’ circuit of Fig. 11 into the feedback or input
path of a standard op-amp inverting circuit, as shown in Figs. 14
and 15. The gain of such a circuit is equal to Re/R,, where R; is
the feedback resistance and R is the input resistance. Thus, in
the Fig. 14 circuit, where the controlled resistance is in the feed-
back loop, the gain can be varied from zero to unity in 16
discrete steps of ‘one fifteenth’ each, ie giving a sequence of 0,
115,215,315, .. .. ., 14115,15/15.
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Fig. 14 Digital control of gain using
the Fig. 11 circuit. The gain can be varied
between zero and unity in 16 steps.

Fig. 15 This application
of the Fig. 11 circuit
gives digital control of
gain between unity
and x 16 in 16 steps.
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In the Fig. 15 circuit, where the controlled resistance is in
the input path, the gain can be varied from unity tox 16 in 16
steps, giving a gain sequence of 1, 2, 3,4, 5, 6,. . . Note that in
both of these circuits, the op-amp uses a split power supply so
the 4066B control voltage must switch between the negative
and positive supply rails.
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O—————l 555 Fig. 16 Digital control of the
v 3t frequency of a 555 astable.
The frequency can
be varied in 16 steps.
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Figure 16 shows how the Fig. 11 circuit can be used to
digitally control the frequency of an oscillator in 16 discrete
steps. In this example the circuit is that of a 555 astable, but the
general control principle can be applied equally well to many
other types of oscillator circuit. _

Figure 17 shows how a trio of 4066B switches can be used to

implement digital control of the decade range selection of 555
astable. Here, only one of the switches must be turned on at any
time. Naturally, the circuits of Figs. 16 and 17 can be combined
to form a wide-range oscillator that can be digitally controlled
by a computer, for example. :

Synthesized Multi-Gang Pots

The synthesizing principle is quite simple and is illustrated
in Fig. 18, which shows the circuit of a synthesized four-gang 10k
-100k rheostat for use at signal frequencies up to about 15 kHz.

Here, the 555 is used to generate a 50 kHz (nominal) rec-
tangular waveform whose mark/space ratio can be varied from
11:1 to 1:11 by RV1, and this waveform is used to control the
switching of the 4066B stages. All of the 4066B switches are fed
with the same control waveform, and each switch is wired in
series with a range resistor (RA, RB, etc), to form one gang of the
‘rheostat’ between the pairs of terminals, as shown.
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Fig. 17 Digital control of decade range switching of a 555 astable.

Remembering that the switching rate of this circuit is very
fast (50 kHz) relative to the rheostat’s maximum signal frequen-
cy (15 kHz), it can be seen that the mean or effective value of the
‘rheostat’ resistance can be varied with mark/space ratio control
RV1. Thus, if IC2a is closed for 90% and open for 10% of each
duty cycle (mark/space ratio of 9:1), the apparent (mean) value
of the resistance will be 10% greater than RA, ie 10k. If the duty
cycle is reduced to 50%, the apparent RA value will double, to
18k2. If the duty cycleis further decreased, so that IC2a is closed
for only 10% of each duty cycle (mark/space ratio 1:9), the ap-
parent value of RA will increase by a decade, to 91k. Thus, the
apparent resistance of each ‘gang’ of the ‘rheostat’ can be

Fig. 18 Synthesized precision fourgang rheostat.

varied by RV1.

There are some important points to note about the Fig. 18
circuit. First, the circuit can be given any desired number of
‘gangs’ by simply adding an appropriate number of switch
stages and range resistors. Since all switches are controlled by
the same mark/space ratio waveform, perfect tracking is
automatically assured. Individual gangs can be given different
ranges, without affecting the tracking, by giving them different
range resistor values. The sweep range and the law of the
rheostat can be changed by changing the characteristics of the
mark/space ratio generator. ETI
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CAMBRIDGESHIRE COLLEGE
OF ARTS AND TECHNOLOGY

Courses in Electronics

BSc IN ELECTRONIC ENGINEERING

A four vyear part-time degree course for mature
students. Of particular interest to those engaged in
Digital, Telecommunications or Control Systems.
Entry qualification required is an HNC or equivalent
in Electrical and Electronic Engineering or Applied
Physics. This CNAA degree is considered by the

Council of Engineering Institutions as meeting their
C.Eng. academic.requirements.

CEI PART I

One year full-time or two years part-time course in
preparation for the CEIl Part |l examination which is
the present academic qualification for Chartered
Engineers.  Subjects offered include Eiectronics,
Communication, Control and Computer Engineering.
Entrants should have passed CE| Part | or have been
exempted; holders of HNC and endorsements or
HND are so qualified.

Further details and application forms are available from the
Information Office, Room H267, Cambridgeshire Coliege of

Arts and Technology, Cambridge, CB1 2AJ. Telephone
(0223) 63271.
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Wireless
Loudspeaker
Extension

Soungh e .

With a SoundLUink Kit you can listen to your HiFi in
the bedroom, garage, study: anywhere you have a
mains socket! No long, trailing wires any more!

The Kit consists of two assembled and tested printed
circuit boards: simply wire the input board to your
existing audio system - the music signal is then picked
up by the output board via a mains socket elsewhere in
the house, giving up to 10W of FM quality sound to
drive the loudspeaker of your choice.

Frequency Response: 30-12000 Hz
Noisa: -57dB
input sensitivity: 100 mV adjustable (50kohm) £45: 50
Output power: 10W into 8ohm
Power requirements: 12-0-12VAC at 6VA (Input board)
at 20VA (Output board)

The two boards contain all the electronics needed, all
you need is two mini transformers, wire, controls and
connectors to suit your own equipment. Full
instructions supplied, including details of suitable
enclosures; the output board may be built into a
loudspeaker cabinet to make a portable plug-in
SoundLink.

To: IMP Electronics, 34 Caraway Road, Fulbourn, Cambridge
CB1 5DU). Telephone (0223) 881105

Please send me . . . . SoundLink Kit(s) at £45.50 each.
| enclose cheque/postal order for
[ Piease tell me more about SoundLink.




TRS 80 ‘ SAFGAN DT-400 series

DUAL TRACE OSCILLOSCOPES
MODEL 1l NEW BRITISH PRODUCTS

FROM £169+VAT
ALL MODELS

@ DUALTRACE
@ 5mv/div
. 4" CRT DT-400 SERIES

i | moDELS

DT-410 10MHz £169+ VAT
DT-412 12MHz £175+ VAT
DT-415 15MHz £188+VAT

{ SPECIFICATION FOR ALL MODELS

% CH1, CH2; 5Smv div — 20V/div in 12 cal steps.
% Bandwidth: 10MHz (DT-410), 12MHz (DT-412), 15MHz (DT-416).
% Time Base; 0.5us div — 200ms/div in 18 cal staps.
- P N x 5 expansion to 100ns/div.
The Model it has arrived in the U.K. x 6 multiplier to 1s/div.
* NEW FEATURES AVAILABLE » :: )T(V"’C""t’ "‘f‘cc""{”‘llc'?’ Y= (|2H2
* Upper and Lower Case characters (standard) * Real Time * 3:',3 f’Lm:‘fmom&;?,;,a 51-‘\’,"1?,,“ zc,t,',‘,’;
Clock # 500 or 1500 Baiid Cassette % Parallel Pé'mter Imerrzace ‘ : gm 5H|2° 5div; 100mv External Source.
(standard) % Auto Repeat keys * Flashing Cursor % New modulation.
Characters, Greek, Japanese Kana % Numeric Keypad % 16, 32 i nits o, o
or 48K * Room for two D.D. Disc Drives & Interface % 12" VDU * Size: H215mm, W 165mm, D 280mm, Weight 4.5kg.
*2'6'" 4SWQI'Sh Rt PROBE (X1— REF — X10) £11.504 VAT R
16K INCLUSIVE n - ORDERS T0 SAFGAN ELECTRONICS LTD.
Sae. Enquiri(;s. Deiivery 4-6 weeks 56 BISHOPS WOOD, ST JOHN S, _WOKING
| i SURREY GU21 30B. Tel: Woking
69560 or Woking 66836

; GOODS + p&p £3.50 or parce! service £6.50 + 15%  _
1 LONDON STOCKIST AUDIO ELECTRONICS. TEL: 01-724 3564
DT400s are designed and manufactured by SAFGAN in England
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MISC

1CM7106CP 9.55
ICM7107CP 9.65
ICM7216BP 19.50 ;
ICM7655  0.94laoms o 7 ; 74126 0.57

ALL PRICES EXCLUDE VAT — CURRENTLY AT 15%
POSTAGE 50p ORDERS UNDER £12 - FREE OVER £12

Terms and conditions of sale: CWOQ please, MA available
1.65 | for schoools, colleges. industrial users etc. Please ask for
FMTX Fund details. ACCESS/BARCLAYCARD may be used for mail
20}”':‘]"‘325“1 a5 | ©r phone orders (Mastercharge/Visa overseas). Please add
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AT Lo ese, TSKHSlEW CHOKES, CERAMIC/MECHANICAL/CRYSTAL FILTERS, all 25450
8 pole. 14.50 types of radio modules for AM/FM/SSB - plus the most sophist-
10M22D; 1 7Mh K BW icated DIY FM tuner parts in the world. £1.85 linc} will get you
mb 8 pol 0 £ 23K full set of catalogues (pts. 2,3 & 4) or 75p per indiwvidual section.
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The ‘APPLE’ Computer Keyboard
52 KEY 7 BIT ASCII CODED
POSITIVE STROBE. +5V—12V
FULL ASCIl CHARACTERS
PARALLEL QUTPUT WITH STROBE
POWER LIGHT ON CONTROL
NATIONAL mm 5740 CHIP. TTL QUTPUT
SUPERBLY MADE. SIZE 12x5.5x1.5ins
BLACK KEYS WITH WHITE LEDGENS
ESCAPE. SHIFT. RETURN & RESET KEYS
Complete with CIRCUIT & DATA
Idea! for use with TANGERINE
TRITON
Ex-Stock from HENRY'S TUSCAN
APPLE & most computers
This is definitely the BEST BUY
Supplied Brand NEW in manufacturers original jacking
(ANTI-STATIC)
Just post remittance total £35.95 (incl. VAT & Post)

I R HeNryS

Computer Kit Division
404 Edgware Road, London, W2, England
01-402 6322

Wilmslow
Audio
THE firm for speakers!

SEND 50P FOR THE WORLD'S BEST CATA-
LOGUE OF SPEAKERS, DRIVE UNITS, KITS,
CROSSOVERS ETC, AND DISCOUNT PRICE
LIST.

AUDAX - AUDIOMASTER - BAKER - BOWERS & WILKINS -
CASTLE - CELESTION - CHARTWELL - COLES - DALESFORD -
DECCA - EAGLE - ELAC - EMI - FANE - GAUSS - GOODMANS -
HARBETH - ISOPHON - |.M.F. - JORDON - JORDAN WATTS -
KEF - LOWTHER - McKENZIE - MISSION - MONITOR AUDIO -
MOTOROLA - PEERLESS - RADFORD - RAM - ROGERS -
RICHARD ALLAN - SEAS - SHACKMAN - STAG - TANNOY -
VIDEOTONE - WHARFEDALE.

WILMSLOW AUDIO

35/39 CHURCH STREET
WILMSLOW, CHESHIRE SK9 1AS
Tel. 0625-529599 FOR MAIL ORDER AND EXPORT OF
DRIVE UNITS, KITS, ETC.

Tel. 0625-526213 SWIFT OF WILMSLOW)
5 SWAN STREET, WILMSLOW, CHESHIRE SK9 1HF)
FOR HI-FI AND COMPLETE SPEAKERS

Chokes,

LOW PASS FILTERS

Now from 10kHz to 20MHz

TOKO’s recently expanded
LPF series covers from the
audio spectrum through to
20MHz in a series of LPFs
for mpx, video, radio etc.

bloch filters, ceramic filters, resonators.

The LPFs are based on B
7&10mm formats with [%
up to 4 LC tuned ele-
ments per block. Many
stock types available.

HETS, oscillator coils, audio filter blocks ete.

I IR YRR IRY NN 2 & 3 elements available
RV SI P MU I B Featuring low insertion losses,
-80dB at the

+/- 21.4MHz
points. Ask
for details.

VIDEO FRAME STORES

CERAMIC RESONATORS &
PIEZO SOUNDERS

Audio buzzers now
down to 1kHz - low
cost 400-600kHz
crystal replacements
for MPUs, RCs etc.
Low cost - wide range.

Video frame stores are a new add-
ition to TOKO's memory product
range. They permit easy analysis of

525/625 operation
512 pixell/line
Local or remote control

Top/bottom & L/R reverse
Models available with digitized 1/0

AMBIT international
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TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM144SG

200 NorthServite Rond, Brentwood, Essex

low dose X-Ray pictures, digital
processing of picture information
(including the VFM10D with 8”
disk drive) with much better
resolution than available from VTR




or solder blobs on your projects.
Our all-electronic soldering station
has all the advantages of the best
professional equipment, without
the price. Design and development

by Plamen Pazov.

nology, we should still use solder to join the pieces of our

electronic puzzles. And it isn't due to lack of choice: conduc-
tive polymers, force-fit, ultrasonics, wire-wrapping, clamp mass
or unit terminators and even microweld have all been tried and
are very useful in some specialised areas. But the fact remains
that soldering is one of the most reliable and versatile ways of
making an electrical and mechanical joint with a minimum of
costand time. ,

The ET1 Microstation has been designed to make the pro-
cess even more reliable and versatile. Its main purpose is
melting the solder and locally heating the parts to be joined. It
must do so:

® Whatever the thermal mass of these parts;

@ In a very short time (before the heat has diffused into
and damaged the electronic component or lifted the
PCB track — a good rule of thumb is less than 3 S)

@ Without overheating the solder (the flux burns and an
oxide layer is formed, making it extremely difficult to
wet the component).

The key words here are ‘thermal mass” and electronic com-
ponents vary wildly in this respect. Because of this, one usually
ends up with three or even four irons in the tool box.

Thermomechanically-controlled irons (magnetic Curie
point or thermocoupleswitched) can be an improvement, but
they are not adjustable and the switching of the heating ele-
ment creates current spikes that can be very nasty to MOS and
other sensitive devices. In addition, they are usually bulky and
slow-reacting.

Electronically-controlled soldering stations with ad-
justable temperature are an improvement; the trouble with
many of them is the relatively low maximum output power. The
trouble with all of them is the price! Practically all electronic
stations use a special heating element incorporating a
temperature sensor. Unfortunately, this increases the

I tis something of an anachronism that in this day of high tech-
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Sorry, no more excuses for dry joints
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Temperature Dutput

maintenance costs as well.

As a last criticism, on practically all models the tip is in-
variably too far from the handle and does not allow a precise
work control.

The Microstation is based on a very low voltage heating
element-bit initially introduced on portable, batterypowered
irons. It has a very low thermal mass and no thermal resistance
between element and bit, allowing a very fastreacting
temperature regulation. In addition, the low voltage operation
makes it completely harmless to sensitive integrated circuits.

The temperature sensing is performed by measuring the
resistance of the heating element itself (by including it in a
Wheatstone bridge configuration) and therefore does not re-
quire any complicated thermal sensors.

The low working voltage of the element (2V5)implies ahigh
current consumption at maximum power (12 to 15 A). The only
type of power supply that can effectively handle and control
such currents is the switched mode step-down converter. This
circuit accepts a high, unregulated voltage and generates a high
currentlow voltage output that can be easily controlled. The
principle is to store packets of energy in an inductor and then
discharge them into the load at a different voltage. The current
tends to be constant, so the ratio of the times taken to store and
release the energy are the same as the ratio between input and
ouput voltage.

As the power-controlling transistors are either switched on
or off, the theoretical efficiency of the circuit is 100%. In prac-
tice, the finite switching times mean that some power is
dissipated, and the heatsink can become quite hot.

One of the most crucial parts of a switched mode supply is
the storage inductance and many tomes have been written
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PROJECT

Fig.1 Circuit diagram. Components above the dotted line are mounted either on the heatsink, case or in the actual soldering iron.

| SE——
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s
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TOD
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Fig.2 This drawing shows the off-board components as they should be

mounted on the heatsink (seen from the inside of the case). The photograph

on the last page may also help with construction.

about the pros and cons of different materials, magnetic
polarisation and loss distribution. The basic problem is that core
loss and size are proportional to the energy packet, but minimis-
ing them means increasing the switching frequency, and
therefore the power semiconductor loss. This loss occurs during
the transition period between the on and off states and is direct.
ly proportional to switching frequency. In practice, the core
choice was mainly dictated by availability to the hobby market

and many a beautiful formula had to stay in its book.

As mentioned earlier, no thermal sensor as such is used.
The temperature is sensed by measuring the resistance of the
heating element itself which is slightly temperaturesensitive. (it
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.HOW IT WORKS

The circuit can be split into three main sections; power supply, main
converter and temperature-sensing circuitry.

The supply rail for the main converter is standard, with the
transformer output being full-wave rectified by BR1 and smoothed by
C2. The op amp supply relies on the fact that the centre tap of the
transformer is always at mid-voltage, V../2, whatever the polarity of
the incoming AC; it only needs to be filtered by R2/C1.

The circuitry of the main converter can be considered to be
equivalent to an op amp, with the differential pair Q1, Q2 functioning
as the inverting and non-inverting inputs respectively, and Q3, Q4 be-
ing the output stage. The circuit will oscillate at a high frequency, as
follows. Assume Q4 is turning on, so that Q4 emitter is now at the supp-
ly voltage — thisincrease in voltage is coupled to the base of Q2 by C3
and R12-R13. C3 is included to improve the high frequency response.
Q2 now conducts more heavily, tending to turn on Q3 (and hence Q4) |,
still further and this regenerative action means that Q4 turns hard on.
D1 will not conduct as it is reverse biased. :

Current does not flow in the load immediately because of induc-
tor L1; instead the current increases exponentially towards V. /Ri0Ap.
As the current flows through R15-19 it generates a voltage which is
coupled to Q1 base via R4. As the load current increases, it reaches a
point where the voltage on Q1 base exceeds that on Q2 base, and Q4
now begins to turn off. L1 again opposes this voltage change and
lowers the voltage at Q4 emitter, a regenerative action that turns Q4
hard off. L1 forces Q4's emitter so low that D1 conducts and aflows
current to continue to flow through the load. The energy stored in the
coil is discharged into the load and so the current through the heating
element and R15-19 is decreasing. Thus the voltage on Q1 base even-
tually falls below that on Q2 base, turning Q4 on and starting the
whole cycle again.

During each cycle, when Q4 conducts, the power output is Ve x
Ioap but the power in the load is only Vioap x lLoap. The differenceis
stored in L1 and delivered to the load when Q4 is blocked. The mean
current output of Q4 is therefore much lower than the effective con-
tinuous load current. )

Temperature control is achieved by using the Wheatstone bridge
built around IC1. The heating element and R15-19 form one arm of
the bridge, R20, RV1 and R21 form the other. The reference voltage
from RV1is compared with that across the inputs of IC1. The output

of the op amp controls the oscillator feedback voltage by means of
5.




varir.s between 0.155 and 0.22 R at 100°C and 400°C respec-
tively.)

In practice, we don’t even need to measure the
temperature itself. By including the heating element into a
Wheatstone bridge configuration, its resistance is continuously
compared to the fixed resistors. Any change from the preset
balance condition appears as an error signal that can be directly
used to control the power input and therefore correct the
temperature. The resulting temperature regulation is effective
between 50°C and 500°C (as we discovered by melting a couple
of heating elements during our trials), but for practical pur-
poses, the temperature range was limited to 200°C-450°C, with
a very good linearity.

Construction

The main point to remember throughout the construction
of this project is the fact that the output currents can be very
high indeed — more than 15 A peak. All current-bearing con-
ductors(and that includes the output leads, the internal connec-
tions and the coil) must accept such currents without
overheating. A 0.75 mm square cross-section wire seemed ade-
quate. A well-ventilated enclosure is also recommended, a few
holes in the bottom and the back can do wonders.

All power semiconductors (Q3, Q4 and D1) should be
mounted on a 2.1°C/W heatsink (100 mm or 125 mm wide extru-
sion — see pictures). Make sure that each one is insulated with
mica washers and thermal compound. The power semiconduc-
tors should be protected from electrical contact with the out-
side world by some form of cover on the heatsink and the whole
thing mounted in a case that would not curl up at the sight of
molten solder.

Coil L1 is made by winding 50 turns of 1 mm square
enamelled copper wire onto a toroidal core. A bit of masking
tape keeps things tidy, as you can see from the photograph.

The soldering iron itself is made from a small piece of
doublessided PCB, press-fitted into a piece of aluminium tubing
(100 mm by 14 mm). Screw connections from an ordinary ter-
minal block are soldered at the right spacing onto the PCB.
Although it can be replaced by some insulating material, note
that the aluminium uniformly dissipates the heat-coming from
the element and allows a very comfortable grip at a small
distance from the tip. A small magnet mounted on the side of
the tubing is one of the quickest and most practical stands. The
size of tubing even allows for mounting a small lamp inside the
handle : very useful for precision work.

The PCB before interwiring.
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Fig.3 Component overlay for the PCB.

PARTS LIST
Resistors (all AW, 5% except where stated)
‘R1 180R, TW
R2 82R
R3,6,20 18k
R4,11 1k0
RS 180R
R7 220R
R8 47R
R9 330R
R10 10R
R12 6ks
R13 1k5
R14 2k7
R1519 O0R22, 2W5 wirewound
R21 1k8
R22 100R
R23,24 47k
4 Potentiometers
! RV1 1kO linear
3 PR1 10k miniature horizontal preset
Capacitors
C1 470u 25 V axial electrolytic
C2 2200u 63 V axial electrolytic
c3 820p polystyrene
c4 22n ceramic
c5 1u5 35 V tantalum
Semiconductors
IC1 CA3140
Q1,25 BC107
Q3 TIP32A
Q4 2N3055
BR1 60 V, 1 A bridge rectifier (in-line type)
D1 16F40 ‘
LED1 any red LED
Miscellaneous
6V, 60 mA bulb
Swi1 mains switch
Transformer (20-0-20), toroidal core (see Buylines), heatsink (see text),
case ref. BA1016, aluminium tube, magnet, sponge.
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mmemes PROJECT : Soldering Iron
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Setting Up

Once all connections are made, the converter section
should function immediately — the setting-up procedure only
applies to the thermal stabilisation circuitry. The op amp IC1
must be a true zero detector and for that, we must remove any
offset voltage. To do so, short-circuit the two inputs (pins 2 and
3) and adjust PR1 until the output starts flickering on and off.
Remove the short circuit and the Microstation is now ready for
use.

BUYLINES

One of the objectives that we set ourselves at the start of this project

was to keep things simple. Although a whole new breed of com-

ponents specially designed for switched mode supplies is slowly ap-

pearing, these are still very difficult to obtain from hobby suppliers.

| Most of the semiconductors we used are widely available types; D1
" can be obtained from Electrovalue.

The toroidal core used for L1 can be obtained from Electro-Tech
Components Ltd, 317 Edgware Road, London W2 — the order code is
TMC3.

The case used for the prototype is a new model from West Hyde

- and the heating elements can be supplied by most distributors who sell
cordless rechargeable irons, eg Marshall’s, Electrovalue.

Top: This photograph shows the mounting details of the heatsink
components. All these components must be completely insulated from the
heatsink by mica washers.

Bottom: Internal view of the case after the interwiring has been completed.
The PCB slides into the channels provided.

ETI
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TYPES

We use advanced winding technology to make our toroidal transformers They
have only half the weight and height of their laminated equivalents and are
appreciably more efficient. Our toroidals cost vinually the same as the older types
which they are rapidly replacing. Induced hum is reduced by a factor of ten.
Supplied with rigid mounting kit with centre bolt, steel and neoprene washers.

30 nemoary £4.11 160w wegnisr,  £8.88

(+£1.20p.p. +0.89 VAT) (+£1.80p.p. +£1.60 VAT)

SECONDARY SECONDARY SECONDARY SECONDARY .

TYPE RMSVOLTS RMSCURRENT|TYPE RMSVOLTS RMSCURRENT
1X010 6+6 2.50 5X012 12+12 6.66
X011 9+9 1.66 5X013 15+15 §.33
X012 12+12 1.25 5X014 18+18 4.44
X013 15+15 1.00 5X015 22422 363
X014 18+18 0.83 5X016 25+25 320
X015 22+22 0.68 15X017 30+30 2.66
X016 25+25 0.60 [rsxma 35435 2.28
Xo17 30+30 0.50 j 5§028 E152123 6%3
50 80mm dia. x 35mm £5 19 |05 a0 oLz

VB Weight 0.9Kg " ! T Y - '

£1.30p.p. +0.97 VAT)! ia.
_— g 6“ Opp 10127 7 4225“ Weight2.2Kg £10.59
+ 5 i

§8}213 lg+ i %gg ; . (+£1.90p.p. +£1.87 VAT)
+ . X014 18+18 6.25
X013 15+15 1.66 |6X015 22+22 511
X014 18+18 1.38 6X016 25+25 4.80.
X015 22422 113 1ex017 30+30 375
X016 25+25 1.00 6X018 35435 3.21
X017 +30 0.83 6X02 40+40 281
X028 110 0.45 6X028 11 204
X029 220 0.22 X029 220 1.02
X030 240 0.20 6X030 240 0.93

80 Yumm dia. x 30mm £5 16 T . -

VB  Weight | Kg A 300 110mm dia. x50mm £lz zz

(+£1.50p.p. +£1.09 VAT) VB Weight 2.6 Kg .

(+£2.00p.p. +£2.14 VAT)

3X010 6+6 6.64
3X011 9+9 444 X016 25+25 6.00
3X012 12+12 333 X017 30+30 5.00
3X013 15+15 2,66 X018 35435 428
3X014 18+ 18 2.2 X026 40+40 375
3X015 22+22 1.81 X02 45445 333
3X016 25+25 1.60 X028 110 272
3X017 30+30 1.33 X029 220 1.36
gﬁggg é ggg F X030 240 1.28
3X030 240 033 v 500 140mm dia. x 60mm £16 3 5
lzo 90mm dia. x 40mm £6 12 VR Weight 4 Kg .
VR Weight 1.2Kg . (£2.10p.p. +£2.77VAT)
(+£1.60p.p. +£1.25 VAT) §0%g go,',sg g?g
0 5.+ 3 I
4X010 6+8 10,00 X026 40+40 6.25
4X011 9+9 886 (X025  45+45 5.58
43012 12+12 5.00 %028 A5d3 e
4X013 15+15 4.00 s i o
Do B 5% |exom 220 221
+ . ¥
R 7 N
+ d -

4X028 110 1.09 © LL.P, TOROIDAL TRANSFORMERS
gggg %zo 0.54 ARE GUARANTEED FOR 5 YEARS

40 0.50
CHOICE OF 3 PRIMARY INPUTS
1.L.P. Toroidal Transformers are available in choice of 110V, 220V, 240V, coded as
follows: (Secondaries can be connected in series or parailel)

For 110V Pnimary insert 0 in place of “X™' intype number.
For 220V Pnmary (Europe)insert ! in place of “X" in type number.
For 240V Primary (U.K.)insert 2 in place of "X"" in type number

Example — 120VA 240V 15+ 15V. 4A =42013.
» CUSTOMER DESIGN ENQUIRIES INVITED:
QUANTITY PRICE LIST AVAILABLE.
FREEPOST facility. (U.K. only).
Simply address envelope toa FREEPOST to address below. NO STAMP REQUIRED.

TO ORDER :znclose cheque/Postal Order/Money Order payable to I.L.P.
Electronics g!d or quote your ACCESSor HAI‘JC{A YCARD
account No. To pay C.0.D. add £! extra to TOTAL value of order.
Also available from ELECTROVALUE and MARSHALLS.

B ) B BP TRANSFORMERS

A division of 1.L.P. ELECTRONICSLTD.
FREEPOST T4 GRAHAM BELL HOUSE ROPER CLOSE

CANTERBURY CT2 7EP
Phone (0227) 54718 Technical (0221) 64723 Telex 365 180




The larger
Catalogue
MICROPROCESSORS, MEMORIES, TTL imesns
FREE POSTAGE |
IN U.K. :
®
ADDITIONAL
DISCOUNTS
MICROPROCESSORS | TTL m ®
Z80CPU 6.84 | 74LS04 021 | 74LS145 1.0 KEEN PRICES
280 CTC 475 | 74LS 05 0.21 | 74LS151 0.49 )
290 PIO 475 | 740508 0.20 | 74LS153 0.49 GUARANTEED
280510-0  20.11 | 74509 021 | 74LS155 0.70 SATISFACTION
280810-1 2011 | 34519 0.20 | 74LS156 0.70 9
%gg [S)'I?Fﬁ fgu 7418 11 021 | 74LS157 0.50 68 GOOD STOCKS
BOMA  1rep | 4LS12 0.21 | 74LS158 0.56 . | LARGE °
DGl &3 | 4S8 041 | 74L5160 0.61 | PaGES We pay postage
74LS 14 0.71 | 74LS161 0.61 =
%gg: ngg :;: 74LS 15 021 | 7415162 061 S C 0
Z80ASI0-0 2017 | 74520 0.20 | 74LS163 061 Sem| - Conductors ] | US e pt() -
Z00ASI01  2aq7 | TALS21 0.21 | 7415164 on . . .
AR T R Bl devices ¢ Rsand Cs ingreat variety
Z80ADART  16.13 " . ] :
Z0ADMA  21.02 | 1452 el seoiey - 210 |« Pots e Switches e Knobs.e
6800 3g2 | 14528 0.25 | 74L5190 0.85 \ ;
; 74LS 30 0.20 | 74L5191 0.85 1
02 S jasn  an | wsw 0w Accessories o Tools « Materials e
&5 143 | 7483 025 | 745193 0.97 C
o e | 7S 025 | 745134 058 onnectors
6840 5'07 74LS 38 0.25 | 74LS195 0.58 !
§6c 195 | 74540 0.20 | 74LS196 0.96 ‘
i 74LS 42 056 | 74LS197 0.9
74LS 47 058 | 7405221 0.90
ggas 1|\I:|:=i‘mtmuss 74LS 49 0.86 | 7415240 1.4
74LS 51 020 | 7415242 1.19 3
‘ELECTROVALUE LTD. ‘(Dept. HE4} 28 St. Jude’s Road. Englefield Green. Egham, urrey |
450ns 200 | 741554 021 | 7415243 119 TW20 OHB Telephons: (STD 0784) (Lendon 87} 33603. Telex: 264475
2716 2@ 74LS 55 021 | 74LS244 1.18 phoes: o ]
450ns 385 | 741873 030 | 74LS245 1.69 N
2114 1hxd | 18874 027 | 7415247 0.57 ’ i
200ns 215 | 781875 0.42 | 7415248 1.05
4027 4kx1 74LS 76 0.30 | 7405249 1.05
200ns 1.80 | 74583 0.76 | 74LS251 0.64
4116 16kx1 74LS 86 0.26 | 7415253 0.64 ,
150ns 2.00 | 7a.5 %0 052 | 7415258 0.56
4116 16kx1 | 74LS 91 113 | 7415259 161 | 1
200ns 185 | 741592 056 | 7418273 137 i
74LS 93 055 | 74L5279 051 With LINSAC products for the Sinclair ZX80
8-BIT CONVERTERS | 74LS 95 068 | 7415283 0.63 <
ZN425E(A/D) 350 | 74LS109 0.36 ' 7415293 0.73 | i - THE ZX80 COMPANION
INAZZEAD) 628 | 74LS112 0.36 | 7415366 054 1V | THEzxeo 1 o=
ZNA2GE(D/A)  3.00 | 74LS113 0.36 | 74LS367 0.54 , COMPANION ' y
ZN42BE(D/A) 478 | 74LS114 0.36 | 74L5368 0.54 , o 2okt (108 e UK
ZN429E(D/A) 210 7415122 0.63 | 7418373 1.11 This hestselling manual on the Sinclair ZX80
Data Converter 7415123 0.81 | 7415374 0.70 Foni o 1o et oA Smet e Bt TEeRe 280
Handbook 1.00 | 74LS124 1.49 | 7418375 0.70 B e X
74L5125 041 | 74L5377 137 Ch.1 - Opmating the 2XE0.
m 7415126 0.41 | 74LS378 1.03 ha _ zxsnase
74LS 00 020 | 74LS132 0.71 | 7415379 0.78 GRS ~ Consruction an Mardurs
74LS 01 021 | 7415136 0.41 | 74L5386 0.81 B eeres S Rom 1 Comparisan of 280 Opcocss and
74LS 02 020 | 74LS138 056 | 74L5390 0.96 b D e
74L5 03 020 | 74L.5139 0.56 | 7415393 0.85 | LINSAC & a . ) P
‘ ' o J Yp:r:-:n?;:!E?::S ten programs from the Com-
The ZXéO MthtOl’.‘\A complete assembly language listing of the ZX80's 4K
Monitor, with annotation is — Price £5.95 incl. UK postage
All devices brand new, full spec: and fully guaranteed.
Please add 15% VAT (and 50p post and packing on orders T Cos?egze Soitwc:'r:e o] e
under £10). All orders despatched by return of post. 4 O 1K ZXB0s orloss ainarense stated Price 7 98 per pack inch UK postager ctions: All un.
E & E « f GAMES PACK 1 —~  Three Towers, Number Guessirig, Mastermind_ Sketcher, Hurk [B, Nim, Symbol Siman
GAMES PACK 2 = Nine Lives, The Maze Game, Plain Sailing, OX0, Chimese Puzzle, Tower of Hanoi, Battieships
GAMES PACK 3 —  (2K4) - Frut Mochine, Four m aline, Zombies
Computer Co. Ltd., Hewitt House ek =
MIHWIEH Northgate Street, Bury St. Edmunds ! UTILITY PACK 1 - Memory Display. Hex Code umher, Memory Search
Suffolk IP33 1HQ
Tel: (0284) 701321 Telex: 817682 | LINSAC 98 Barker Road, Linthorpe,
f M|ddlesbrough Co.Cleveland TS5 5ES
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Send your orders to Dept. ETIS BI-PAK PO BOX 6 WARE HERTS.
SHOP AT 3 BALDOCK ST. WARE, HERTS.

TERMS, CASH WITH ORDER, SAME DAY DESPATCH, ACCESS,
BARCLAYCARD ALSO ACCEPTED. TEL: (0920} 3182. GIRO 388

7006
ASS 15% VAT AND 50p PER ORDER POSTAGE AND PACKING

TRANSISTORS

25 | BC1078 11 | BD200 9 25 20 0 2N2714
30 14 | BD201 80 24 20 @ 2N2904
2 14 | B0D202 20 28 20 “
22 13 | BD201/202 28 20 38
20 13 MP 170 56 18 @ 25
37 14 | BD203 80 P 85 @ 50
26 0 0 30 85 “ 29
26 0 2 24 50 38 29
@ % 70 30 28 50 @ 20
28 0 80 30 28 35 @ 20
40 0 %0 30 28 .00 “ 20
24 14 0 30 28 00 “ 30
0 16 0 30 55 90 a8 20
25 15 47 22 20 25 a8 18 03 28
AC187K 40 | BC116A 20 | BC186 18 | BCZ210 70 47 2 20 90 “| 2N | 09 28
AC188 25 | BC117 20 | BC187 18 | BCZ11 70 | BD232 85 | BF188 28 { BFY52 20 OC36 90 | TIP42B 48 | 2N1131 24 | 2N2926R 09| 2N428s 28
AC188K 40 | BC118 17 | BC207 11 BCZ12 70 | BD233 65 | BF187 26 | BFY53 20| OC41 20 | TIP42C 48| 2N1132 24 | 2N2926B 09 | 2N4287 28
ACY17 s0 | BC119 BC208 11 | BD106 50 | BD234 55 | BF188 32 | BFYS0 80 | Oca2 22 | TIP2955 80 | 2N1302 25 | 2N3010 20| 2N4288 28
ACY18 50 | BC120 35 | BC209 12 | BD11S 50 | BO235 56 | BF194 10 | BIP1S 38| OCad 24 | TIP30s5 50| 2N1303 28 | 2N3011 20| 2Na29 28
ACY19 50 | BC126 26 | BC212 10 | BD116 50 | BO236 58 | BF195 10 | BIP20 38| OC45 20 | TIS43 22| 2N1304 28 | 2N3053 22| 2N429%0 28
ACY20 50 | BC126 30 | BC212L 10 { BD121 65 | BD237 65 | BF196 12 | BIP19/20 0c70 24 | TiS90 20| 2N1305 28 | 2N3054 45| 2N4291 28
ACY21 §0 | BC132 18 | BC213 10 | BD123 65 | BD238 e | BF197 121 M/P 30| oc71 15 | Tiss1 22| 2N1306 35 | 2N3055 42| 2N42%2 28
ACY22 80 | BC134 18 | BC213L 10 | BD124 75 | BS293A 50 | BF198 15 | BRY39 39| ocr2 24 | TIS92 22| 2N1307 35 | 2N3402 21| 2N4293 28
AD130 78 | BC135 18 | BC214 10 | BD131 35 | BD240A 50 | BF199 18 | BSX19 20| OC74 26 | UT46 20 | 2N1308 40 | 2N3403 21| 2N4860
AD3 7 1 20 | BC214L 10 | BD132 3§ | BD239A/ BF200 30 | BSX20 20| OC75 30 | ZTX107 10| 2N1303 40| 2N3404 291 _(FET) 60
AD142 85 | BC137 20 | BC225 BD131/132 240A  1.00 | BF222 BSX21 21| OC76 35 | ZTX108 10 2N1599 35 | 2N3405 42 | 2N4923 65
AD143 o5 | BC138 28 | BC226 ‘| mpP 80 | BD240 45 | BF224 20 { BSYS5 13| oc77 50 | ZTX109 10| 2N1613 28| 2N3414 18] 2N5135 10
AD149 70 | BC139 32 | BC237 13 | BD133 40 | BD241 45 | BF240 17 | BSYs5a 13| oc9 @ | ZTxaoo 12| 21711 30| 2N3415 16| 2N5138 10
AD161 40 | BC140 25 | BC238 14 | BD135 3 | B8 38 | BF241 18 | BU105  1.80 ] OC8} 22 | ZTX301 12| 2N1889 46 | 2N3416 29| 2N5172 14
AD162 40 | BC141 28 | BC239 15 | BD136 35 38 | BF244 28 | BU105/ ocsiD 24 | ZTx302 16| 2N18%0 45 | 2N3417 29| 2N5134 58
AD161/162 BC142 25 | BC251 16 | BD137 35 | BOX32 220 | BF257 30| 02 1.95 | 0C82 24 | ZTC303 16| 2N1893 40 | 2N3614 1.00 | 2N5245 40
M/P 30 | BC143 26 | BC251A 16 | BD138 36 | BOY11  1.30 | BF258 30 | BU204  1.40 | OC82D 30 | ZTx304 20| 2N2147 75| 2N3615 1.05 | 2N5294 50
AF114 50 | BC144 40 | BC261 18 | BD139 38 | BDY17  1.80 | BF253 35 { BU205 140 | OC83 26 | ZTX330 15| 2N2148 70 | 2N3616  1.05 | 2N5296 50
AF115 50 | BC145 48 | BC300 30 | BD140 38 | BOY20 80 | BF262 60| BU208  1.90 | OCB4 38 | ZTX500 13| 2N2192 38 | 2N3646 09 | 2N5448 12
AF116 50 | BC147 09 | BC301 28 | BD139/140 BDYS5  1.40 | BF263 80 | BU208/ 0C139 80 | ZTX501 12| 2N2193 38| 2N3702 09 | 2NB457
AF117 50 | BC148 09 | BC302 2| MP 80 | BDY56  1.60 | BF270 38| 02 225 | 0C140 80 | 2ZTx502 18| 2N2194 38| 2N3703 09 | (FET) 32
AF118 66 | BC149 09 | BC303 28 | BD155 50 | BF115 25 | BF271 31 GP300 40| OC169 80 | 2ZTX503 12 | 2N2217 25| 2N3704 09 | 2N5458
AF124 80 | BC150 20 | BC304 28 | BD175 80 [ BF117 80 | BF273 36 | muaso 95| oc170 80 | ZTX504 25| 2N2218 28| 2N3705 09| (FET) 32
AF125 50 | BC151 22 | BC307 13 | BD176 60 | BF118 75 | BF274 38 1.05 80 25 28 10
AF126 80 | BC152 20 | BC327 12 | BD177 68 | BF113 75 | BF324 35 95 4 25 28 10 36
AF127 50 | BC153 25 | BC328 13 | BD178 68 | BF121 80 | BF338 M 115 9% 38 30 09 »
AF139 80 | BC154 19 | BC337 13 | BD179 78 | BF123 80 | BF337 34 90 120 56 20 09
AF239 42 | BC157 10 | BC338 13 | BD180 75 | BF125 50 | BF 38 50 85 20 20 09 M
AL102  1.90 | BC158 10 | BC384 14 | BD18S 68 | BF127 80 | BF371 28 §5 90 22 10 70
AL103  1.80 | BC158 10 | B 30 | BD186 68 | BF152 25 | BFaS7 37 60 1.15 20 10 70
ASY26 50 | BC160 26 | BCA41 30 | BO187 75 | BF163 25 | BF 37 % 2.50 20 1.40 70
ASY27 50 | BC161 38 | BCA60 32 | BD1e8 75 | BF154 22 | BF4SS 38 5 280 18 1.80 50
ASY28 80 | BC167 11 | BC461 32 | BD189 78 | BF155 35| BF594 30 90 29 14 220 a4
ASY29 80 | BC168 10 | BC477 20 | BD190 78 | BF156 29 | BF595 28 65 36 a
AU104 190 | BC169 10 | BC4T8 20 !BD195 90 | BF157 28 | BF596 28 52 30 8 56
AU10 190 | BC169C 11 | BC47S 20 196 90 | BF168 28 | BFR39 24 52 55 n
AU113 190 | BC170 09 | BC546 10 {BD197 95 | BF159 28 | BFR40 2 80 2 80
BC107 10 | BCIN 09 | BC547 10 |BD198 96 | BF160 28 | BFR42 25 35 “" 80
BC107A 11! BC172 09 | BC548 10 | BD199 99 | BF162 24 | BFR50 F:] 35 38 80
DL /]
o8 7% 74578 48 85 15020 100v 10 | IN5408 1000v 26
08 30 74LS83 88 240 08 | 15021 200v 1 | 6Amp
09 09 741585 s 85 | 15921 100v 07 | 15023 400v 13 | BY; %
09 45 74L586 38 90 | I$922 150v 08 | 15025 600v 14 | BYX38- 60
% 741890 38 .00 | 15923 200v 09 | IS027 800V 16 | BYX38-300R 45
0 741891 130 .90 | 15824 300v 10 | 1S029 1000v 20 | BYX38-600R 60
€ . 741592 68 .50 | 1 Amp 1S031 1200v 25 | 10Amp
“ 74L593 58 .50 | 1N4001 50v y 1510/50 50v 30
36 741885 % .50 | 1N4002100v 05 | 3Amp 1S10/100 100v 38
36 741596 1.10 90 | 1N4003200v 08 | IN540050v 11 | IS10/200200v 40
38 745107 40 .00 | {N4004400v 08 | IN5401 100v 12 | IS10/400400v 50
60 7408109 70 .20 | 1N40O5600v 07 | INS5402 200v 14 | 1S10/600 600v 60
35 7418112 38 .10 | 1N4006 800V 07 | IN5403 300v 16 | 1S10/800800v 70
08 745113 86 80 | IN4007 1000v 08 | IN5404 400v 18 | Is10/1000
08 7418114 38 -50 IN5405 500v 17 1000y 88
7418122 38 50 | 1.5Amp IN5406 600v 18 | 1S10/1200
7418123 60 45 | 15015 50v 63 | IN5407 800V 22 1200v 95
7418124 1.60 S5
95 6 7415125 46 3 RRID D .
2 i= w8 2
1.96 70 32 ;
9 4 7431 50 %5 | 1ampRMS 2Amps RMS . | sAmpsRMs
™ 70 74L5138 60 -10 | BR1/50v 20 BR2/100v 40 BR6/50v 75
50 90 7415139 68 20 | BA1/100v 22 | BR2/200v 44 | BR6/100v 80
28 28 20 74L5145 115 75 | BT1/200v 25 | Badracoy 50 | BR6/200v [
28 % 90 7415147 2.0 .10 | BR1/40v 29 | gR2/1000v g5 | BR6/400V 95
20 o 90 74L5148  1.60 .00
20 o 1.00 74L8151 70 .70
B 1.10 1.00 7415153 88 .00 °
= Sl s mE &
F-3 50 2.30 : THY5A/400vP 50
30 2 90 T m;gﬁj;gg: & | THYsa/so0v 60
50 48 80 418158 80 34 | TyysA/400v 57 | THYSA/800vP 70
28 60 8 1 7415160 86 2114 L3 38 | THYS5A/600v 60
28 9% & 74Ls161 75 2708 42 | Thysa/soov 75 | 10Amp - TO48
14 2 120 90 100 2516/ 50 THY10A/50v 45
32 28 38 2.30 %0 27156v A THY1A/600v 65 | gamp.TOE THY10A/100v 50
24 32 . 85 %0 4116 Y THY1A/800v 78 | THYSA/50v THY10A/200v 56
28 30 80 1.36 BT101/500R 80 | 3@ THYSA/100v45 | THY10A/400v 80
28 “ 60 1.00 BT102/500R 80 | ThysA/;200v 50 | THY10A/600v 80
30 35 65 1.00 125 | THysa/dooy 57 | THY10A/800v 1.10
2 4 60 9% @ 93 | THysa/e00v 80
34 95 2.50 1.00 95 98 | THYSA/800v 75 | 18Amp T
14 70 80 90 o4 135 2N3228 70 | oN3s25 77 | THYieassov 66
28 68 1.00 90 98 65 BTX30/50L 40 | THY18A/I00v 80
36 96 175 2 3Amp — T0% BTX30/400L 70 | THY16A/200v 90
CA3018 &5 8 THY3A/50v 35 | pT1ie 150 | THY18A/400v 120
CA3020 178 145 THY3A/100v 37 | c1o60 38 | THY16A/600v 1.50
€s3028 8o 120 THY3A/200v 40 | ATy79/400R 95 | THY16A/800v 2.00
A 2 k- 2 e
28 . A -
3 B o so | CAa2 160 11 TuvaA/goov 75 | SOme. TO20
82 7 150 70 | £53043 s o THYSA/60vP 35
22 20 1.10 28 | o062 70 5Amp ~ TO84 THY5A/100vP 45
8 150 9% 120 % 1en THYS5A/50v 36 | THYSA/200vP 47
o @ & % | CA3054 1.10 2.20
prd b pr 70 | CA3075 150 220
e oo pr go | CA3080 65 245
2 5 ] amhEps 2 | e
4 .00 25 9 | Cazoss 200 145 | SN76115AN 130 | 2Amp - TD39 4Amp — TD202 i~
:: 25 :2’: 10 | CA3 380 | MC1312 1.70 | SN76660N 90 | TR12A/100v 30 TRI4A/400v 55 TRIBA/200v 52
2 50 ] o0 CANE Lo M 120 | TOS° 200 | TRIsA/doov 50 | 8Amp-TD220 JRISSSOn] S0
80 9% 2% 00 | SAZtace 90 | M1 a0 339 | Tanssin 150 TRigA/a00v 6
85 2 ‘10 | CA3140E 48| [McTass 220 | Tea1208 70 | 10Amp - TO48 12AmpLT0220
& 25 ‘so | LF35IN 55 | MC1496 90 o 40 i m| A 1022 TRI12A/400V 70
3 + o0 | LF353N 88 | NESS55 20 g TRIT0A/100v 55 10 mg 0 0
LF356N 90 | NE556 55 | TBAGA1A 2.20 | TRI10A/200v 80 - TIC DIACS
LHO042CH 2.25 | NE565 1.20 BABOO 85 TRI10A/400v 90 TRIT0A/400P e8 BR100 - 20
eos’ | e G| w -
LM30SK  1.25 3 E .
BA920Q 250
MVR7805-MVR7824 all59pEa. | UATOMGHC LM308 75 | 72702 46 1
MVR7905-MVR7924 all 63p Ea. 250 | LM309K 1.25 | UA703C 25 | TCAZI0S 19 ZENER DIODES
78LO5-781.24 all 28p Ea. | LM320 15v Lm311 65 | UA709C 3 | S1d33s 4 400W 1.3V-39V all ot 89p
79L06-79L.24 all 55p Ea. t2v, 15v LM317H 250 l 1.3W 1.3V-100V
24v 95pEa. | LM318H 1.95 10W 1.3V-100V
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y cheapest.

g 55 DR R

monthisthe RTVCIC10+10 amplifier, ]

which at £14.95 must be the cheapest stereo
amplifier you can buy. The finished amp features 10 W
RMS output per channel, three inputs (MIC, PU and AUX) and
bass and treble tone controls. The volume of each channel is
varied by independent slider pots on the front panel; the tape
output level has similar controls. Push-buttons are provided for
mute, mono and a ‘disco’ function, which converts the power
amps to mono operation and the preamplifier to a two-channel
mixer (so that two mono record decks, for example, may be fad-
ed in and out independently). A prejpunched chassis is included
in the kit, with a black vinyl finish cover.

Starting Out

As with any kit, the first thing todo is check that all the parts
are present (they were) and read the instructions thoroughly.
This caused my confidence in RTVC to flag slightly, as, despite
their assurances, there are several errors. The colour code for a
1RO resistor is brown-blackgold, not brown-black; 6k8 is blue-
grey-red, not bluegrey-blue; and D2 is shown the wrong way
round on the circuit diagram.

It is also disconcerting to discover that three holes in the
chassis have to be redrilled because they're in the wrong place,
and the power amp PCB has to be drilled. | would have thought
that, on the whole, a kit like this is more likely to be bought by
the beginner or less experienced constructor who is unlikely to
owna PCBdrill. | don’t recommend using adomestic drill; | tried
it with the first PCB | made myself and ended up with two
halves. Slapped wrists, RTVC.

As well as a PCB drill, you might find a solder sucker handy
as well. Two components on the preamp (a Mullard module)
have to be removed and replaced with different values. Take
care when you do this as the PCB tracks are thin and can lift off.

Power Amp

Once the board had been drilled, the construction of the
power amp presented no problems, except that the diodes are
marked on the overlay witha’ +; | would have preferred to see

T he subjectof Kit Review this

30

Home-built amplifiers are very popular and
this month Kit Review takes a look at one of the

2 : B s,

‘anode’ or ‘cathode” which is less ambiguous. The overlay is a
photographic one and fairly clear. Lengths of wire should now
be soldered for all connections (except the inputs) as these
solder directly to the foil side of the board, which is inaccessible
once the board has been mounted. A good point about this kit is
that power ICs are used which make construction a great deal
easier than if power transistors were used.

Preamp And Controls

f found this part of the kit very tedious and fiddly. Being
basically lazy | hate interwiring, and there’s a lot of it in this kit.
The best method is to fit the lower switch bank and the slider
pots to the front panel first — interconnect them and solder
generous lengths of wire where appropriate for connections
elsewhere in the chassis. Note that some of the links between
pins on the switches can be made on the underside as the pins
go right through; otherwise things get a bit cramped. Then
mount the top switch bank and the DIN input sockets on the
rear panel and complete that part of the wiring, Finally, solder
lengths of wire to all the rotary pot pins (including the two cross-
connections) before mounting them on the front panel. Once
they're in place you can complete all the connections to the
preamp and fit cable ties to keep things neat. Wirestrippers are
essential to prevent damage to your fingers and/or sanity.

Rearguard Action

Before bolting the power amp to the chassis, the signal
earth lead from the front panel switches should be cut to length
and soldered to the copper side of the board. The board is held
in place by the ICs which should not be insulated from the
chassis — this acts both as a heatsink and the negative supply
connection. The input connections from the switch bank can
now be soldered directly to the leads of the input resistors. Fit-
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This is what you get in the kit. What you don't get includes connecting wire,

mains lead and a mains switch. The preamplifier is supplied as a ready-built
module.

sy P

Halfway home and the worst is over. As you can see, the amount of
interwiring required is extensive. The section shown corresponds to the
instructions below.

FEATURE

ting the remaining rear panel sockets proved a trial of strength,
as the retaining rings are very stiff! The photograph showing the
output connections is a bit indistinct and reference to the main
circuit diagram for clarification revealed another mistake —
the pins on the headphone socket are incorrectly numbered. |
finally solved the problem by assuming the wiring was sym-
metrical.

Finishing Off

The final bits to fit are the fuseholder, rectifier, transformer
and mains switch — you have to provide the latter yourself as
RTVC describe it as optional. | would have thought it was essen-
tial. After making the power supply connections and com-
pleting the case construction the amp is ready to go. The in-
structions do not say anywhere that the mains earth lead should
be bolted to the chassis — this is a serious omission considering
the large amount of bare metal on the chassis.

L.P, 1183 PRE. AMP MODIFICATION AND CONNECTIONS
LEFT CHANNEL

0.01 MFD

> \/
to +VE on rect.

Above: Several component changes are required on the preamp module.

RIGHT CHANNEL

Mi

[a]

> g;P‘u. : g)
o -5
1 = N D
Yie/oP Ho ott—r: ",k ]
", 19 I .
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[ 3
9 \ K
1N, 2 - &
! = :wxc
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10~ e
If
fi
[2) T & 5] SIGNAL
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7 15 o
o of| fo N
17 g ol I % / AIGHT:
l o o 0| \
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i ] }\/ TQ QUTPUY
) TCB
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Above: An example from the RTVC instruction sheet. The PIN'SOCKET RESISTORS “LEFT
drawings are quite clear and constructors should have no problem NS s e
in following them. i
ETi MAY 1981 31



Everything in place and ready for testing. All the sockets mount on the rear
panel — three inputs, DIN loudspeaker sockets and a headphone socket.
Inserting the headphones automatically mutes the speakers (provided you got
the wiring right!). The power ICs bolt directly to the rear panel too, so that
the chassis provides both heatsink and earth return; but make sure you
connect the mains earth too.

.FEATURE : Kit Review

In Use

The amplifier worked perfectly first time; and even the of-
fice audiophile admitted that the kit represented good value for
money. Some hum is evident when no signal is present but this is
not noticeable when you're actually playing music. Having
already built the 12+ 12’ kit which this amplifier replaces, | feel
that the new version offers a definite improvement in layout,
appearance, ease of construction and sound quality. Although
the kit took me eight hours to complete, this was partly due to
double-checking the errors in the instructions and partly to
deciding the best approach to adopt — I'm sure | could build a
second one in half the time.

| have contacted RTVC regarding the errors and await their
reply, which will be published in Digest next month.

Conclusions

For the price involved this kit represents a good buy (I once
built a homebrew power amp with tone controls from discrete
components that cost me £20). However, the kit would pro-
bably appeal more to the beginner in electronics and so the er-
rors in the instructions and the need to drill the PCB are definite
minus points. As RTVC suggest in the instructions, having a
friend who is familiar with electronics is a good idea if you

should need any help. PETER GREEN
BUYLINES

10 + 10 Watt Stereo Amplifier Kit £1 4.95 plus £2.90 postage and pack-
ing. RTVC, 323 Edgware Road, London W2. Telephone: 01-723 8432.

ETI

Bind it

It's so easy and tidy with the Easibind
binder to file your copies away. Each
binder is designed to hold approximately

twelve issues and

is attractively bound

and blocked with the ELECTRONICS
TODAY INTERNATIONAL logo.

Price U.K. £3.95 including postage, packing
and V.A.T., overseas orders add 30p. Why not

Years required ....
BLOCK LETTERS PLEAS

D PP P TTS PEV R E

I ......... peslesawsssar el

I Date ..ovcceocnenens
1 Registration No. 307469

place your order now and send the completed
coupon with remittance to:-

EASIBIND LTD., 4 UXBRIDGE STREET,
LONDON W8 7SZ. Tel: 01-727 0686
Please allow 3/4 weeks for fulfillment of order,

S JEASTEING

Easibind 1td_4 Uxbridge St,London, W8 7SZ.
Nat. Giro No. 5157552. =

r-—--------- - -‘

! Order Form < |
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I i enclose p.o./cheque value ........c..ccoivervenenns

binders '
.............. RO |
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STEREQ CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechan-
ism coupled to a record/play back printed
board assembly. Supplied as one complete
unit for horizontal installation into cabinet or
console of own choice. These units are brand
new, raady built and tested.
Features: Three digit tape counter. Auto-
stop. Six piano type keys, record, rewind,
fast forward. play, stop and sject. Automatic
record level control. Main inputs plus
secondary inputs for sterec microphones.
Input Sensitivity: 100mV to 2V input im-
pedance: 68K. Output fevel: 400mV to both
left and right hand channels. Output Im-
ance: 10K. Signal to noise ratio: 45dB.
'ow and flutter: 0.1%. Power Supply re-
quirements: 18V DC at 300mA, Connm{onl
The left and right hand stereo inputs and
outputs are via individual screened leads, all
terminated with phono plugs {phono sockets
provided). Dimensions: Top panel 5%in x
11Vain. Clearance required under top panet
2Vin. Supplied complete with circuit dia-
g;am and connecting diagram.
ice £25.70 + £2.50 postage and packing.
Supplementary parts for 18V D.C. power
supply (transtormer, bridge rectifier and
smoothing capacitor) £3.00.

6 piano type key.

NEW RANGE QUA POWER LOUD-
SPEAKERS (187, and 8’). These
loudspeakers are idaal for both hi-fi and
disco applications. Both the 12"* and 15"
units have heavy duty die-cast chassis
and aluminium centre domes. All three
units heve white speaker cones and are
fitted with attractive cast atuminium
(ground finish) fixing escutcheons.
Spscification and Price: —

15" 100 watt R.M.S. Impedance 8ohm
59 o0z, magnet, 2'’ aluminium voice coil.
Resonant Frequency 20Hz.Frequency
Response to 2.5KHz. Sensitivity 97dB.
Price £32 each. £2.50 Packing and Car-
risge each.

12"’ 100 watt R.M.S. Impedance 8 ohm, 50 oz. magnet. 2'' aluminium voice coil.
Resonant Frequency 25Hz. Fraquency Response to 4KHz. Sensitivity 95dB, Price
£23.70 each. £2.50 Packing and Carriage each.

8" 50 watt R.M.S. Impedance 8 ohm, 20 oz. magnet. 1’ aluminium voice coil,
Resonant Frequency 40Hz, Fraquency Resﬁonse to 6KHz. Sensitivity S2dB. Price
£8.90 each. £1.25 Packing and Carriage sach.

PIEZO ELECTRIC TWEETERS — MOTOROLA

Join the Piezo revolution. The low dynamic mass {no voice coil) of a
Piezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic tweeters. As a crossover is not
required these units can be added to existing speaker systems of ug
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLET
SUPPLIED WITH EACH TWEETER,

Type ‘A’ 3in round with removable
wire mesh. Ideal for bookshelf hi-fi
spoakers. Price (Type ‘A’) £3.45

each.

Type ‘B’ 3%in super horn. For gen-
eral purpose speakers disco and PA
systems, otc. Price £4.35 each.

Type 'C’ 2in x 5in wide dispersion
horn. For hi-fi systems and quality
“disco etc. Price £5.45 each.

Type ‘D’ 2in x 6in wide dispersion
horn. Frequency response ex-
tending down to mid-range (2000
c/s) suitable for hi-fi systems and
quality disco. Price £6.90 each.

Post and Packing, all types, 15p each
{or SAE for Piezo leaflets).

12" 80 watt RM.S. loudspesker.

A superb peneral purpose twin cone loudspaaker.
80 oz. magnet. 2 aluminium voice coil. Rolled
surround. Resonant frequency 25Hz. Frequency
response to 9KHz. Sensitivity 95dB.

Attractive blue cone with aluminium centre dome,
Price £16.49 ea x £2.50 P&P.

Type ‘A’ Typs 'C’ Type 'D"

Tuning, on/o

8% B.K. ELECTRONICS %hany |
Ao A SOUND CHOICE %

% PROMPT DELIVERY % PRICES INCLUDE V.A.T. %« AMPLE STOCKS
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

GEC AM/FM STEREO TUNER AM-
PLIFIER CHASSIS. Originally de-
signed for installation into a music
centre. Supplied as two separate
built and tested units which are eas-
ily wired together, Note: Circuit dia-
gram and interconnecting witing
diagrams supplied. Rotary Controls:
volume, balance, tre-
ble, bass. Push-button controls:
Mono, Tape, Disc., AFC, FM (VHF),
LW, MW, SW. Power Output: 7
watts RMS per channel, at better
than 2% THD into 8 ohms, 10 watts
speech and music. Fru}‘uoncy Res-
ponse: 60Hz-20kHz within + 3dB.

Tape Sensitivity: Output ~ typically
150 mV. Input — 300 mV for rated
output. Disc Sensitivity: 100mV (ce-
ramic cartridge). Redio: FM (VHF),
87.5MHz — 108MHz, Long wave
145kHz — 108kHz. Medium wave.
520kHz — 1620kHz. Short wave.
58MHz — 16MHz. Size: Tuner —
2%in x 15in x 7Y% in approx. Power
amplifier — 2in x 7%in x 4%2in ap-
prox. 240V AC operation. Supplied
complete with fuses, knobs and
pushbuttons, and LED stereo bea-
con indicator. Price £23.50 plus
£2.50 postage and packing.

JVC TURNTABLE. JVC Turntable

supplied complete with an Audio

Technica AT10 stereo magnetic car-

tridge.

% ‘S’ shaped tone arm.

% Beltdriven.

w Full size 12in platter.

% Precision calibrated counterba-
lance weight (0-3 grms.)

% Anti-skate {(bias) device. Nylon
thread weight.

% Damped cusing lever.

W 240V AC operation, (50Hz).

% Cut-out template supplied.

Size — 12%in x 15%4in &pprox).

Price £28.50 plus £2.50 postage and

packing.

FIRE ALARM CENTRAL CONTROL UNIT (S.T.C.)-.

»*

switches {or smoke detectors etc.)

»*

trickle charged.
alarm, etc.

lar alarm,

is cleared.

* % %

case, approx. 11" x 7%’ x &'
% 240v AC operation.
Price 18.50 + £3 postage and packing.

LOUDSPEAKER

High quality full rangRe 8in loudspeaker. 10
olled surround with

watts RMS, 8ohm,
aluminium centre dome.

Price £3.75 each plus £1.00 Postage and

Packing.

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex $§89 5TY

energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.

Complete with an internal EXIDE lead
acid accumulator {dry charged) as a
back-up for mains failure. This is
6v-2 amp output for Fire/Burglar
Re-set button for silencing Fire/Burg-

Internal buzzer which sounds if re-set
button ifpressed until initiating switch

Wall mounting, complete with red

Ideal for Fire or Burqlar Alarm Systems

Responds to normally open or closed
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If you’re into

4 MICROPROCESSORS | All these
then they should be into an advantages“.

M P UroBreadBoard

¢ ® Instant all-weather starting

: ©® Smoother running

® Continual peak performance

® Longer battery & plug life

® iImproved fuel consumption

® Improved acceleration/top speed
® Extended energy storage

Inkitform

SPARKRITE X5 is a high performanc:. top quality indactive
discharge electronicigmition system designed tor the electromes,
D1 Y. world. It has been tried. tested and proven to he utter by
reliable. Assembly onty takes 1 2hours and installation
evenlessdue to the patented chp on’ vasy fitting

The superb techncal design of the
Sparkrtecircuit ehnnates poobdems of the
contact breaker The no nusfire due to
contact breaker bounce whichisehmimated
electronicalty by a pulse suppression
cireuit which prevents the umnit finneg o the
ponts bounce open at high R.P M
Contaet breaker burns ehimmated by
reducing the current by 95%, of the norm

pra

* MPU Section accepts 24, 28, 40 & 64 pin ' ) Thfzre.j ls n_ISr') d -Ulll(]llj.' rex[undu(lv(lwvll
. E cucut which allows the col a longer
DIL mICroprocessors pernodof time to store ts enargy before 'E
* Auxiliary Areas accept any 3" or 67 RAM, ‘ dhischargimgto the plugs 7 it meludes § o
o d brdtinstatic timmg light. systems function § B
* ROM or penpl.leral Chlp . fight and securnty changeover teh l"
Power Bus Stl’lps on all sides Will work all tev connters
5 5 incoming turret Power Terminals 7 Fits all 12 v negative-earth vehicles
% Component Support Bracket included : with coil/distributor ignition up to 8 cylinders.
~ Over 1400 contact points ) ) : I HE KIT COMPRISES EVERYTHING NEEDED
Alpha-Numenc column and row mdexmg Die pressed case Ready driled, aluminiom extruded
* Eurocard size (160mm x 100mm) base and heat sink, coll mounting ¢lips and accessories All kit
* components are quaranteed for a perniod of 2 years from date of
Slots opto all BMBOARDS g purchase. Fully ilustrated assembly and mstallation mstructions are
& NOD-Sllp rubber backmg | meluded
* Ideal for schools and colleges i
*

Longlife, <10m.ohms, nickel silver contacts

The PROFESSIONALS breadboard

Roger Clark the world famous rally driver
says "Sparkrite electronicignition systems
’ are the best you can buy”
that BEGINNERS can start on | [ ; S [al'kliig
BOSS INDUSTRIAL MOULDINGS LTD » &% ‘p’ :

2 Herne Hill Rd, London SE24 0AU, England EL%ETPFEORSIOCRI%QTTQSN

Telephone 01-737 2383 Telex 919693 [ ‘ s ;
Cables & Telegrams: LITZEN LONDON SE24 » B | -
: ] Electronics Design Ass s, Dept. ETI/S
Please sendme. . .. MPUrong@(gd@)_@ﬂS.t 2 Bath Street, Walsall, WS1 3DE
This price includes VAT & PP, is applicablé from Mar. 1, 81, Phone: (0922) 614791
but please add 15% for Overseas Orders, make cheques/P.O. . B Name ] :
payable to BOSS Industrial Mouldings Ltd and allow 10 days ]
for order processing and cheque clearance etc. Address
1 enclose a cheque/P.O. to the value of £............. e
Phone your order with Access or Barclaycard —
Name' .. .. L S S T . QUANTITY REDD !£Enc|nse cheque PO's for
Company . ... .:c..u.uouiu.. R e e e e e e . PN T
Address . .. .- ... .. Aooo N WA e e e e e P | X5 KIT £16 95 —{ Cheque No
...... wom e m e e e s B oA oe We se e P 0 oo oo | ACCESS DR BARCLAY CARD No. Send SAE it brochure only required.

Telephone Number . . .. ..., . ..., ... . .. . By —_— -----
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SEMI-PROGRAMMABLE T.V. GAME

+ 4 Cartridges + Mains
£39.

Adaptor
Normal Price £73
NOW REDUCED TO: inc. vaT

FULLY PROGRAMMABLE
CARTRIDGE T.V. GAME
14 Cartridges available
Normal Price £87.86
NOW REDUCED TO:

£59

inc VAT

CHESS COMPUTERS

We carry a range of over 15
different Chess computers:

£29.96
£49.95
£79.00

Electronic Chess

- Chess Traveller
Chess Chatlenger 7
Sensory 8

£11

DATABASE T.V. GAME

Hand-held Invaders Games available £19.96
+ Invaders Cartridges availabte to fit
ATARI/RADOFIN/ ACETRONIC /PHILIPS G7000
+ Cartridges also available for
MATTEL/ TELENG/ROWTRON/
DATABASE/INTERTON

ADD-ON
ADAPTOR £1 29

THE RADOFIN TELETEXT ADD-ON
ADAPTOR

The most popular 1.

the market with a range of over

40 cartridges including SPACE £9
|NVADER% with over 112 |
games on one cartridge. inc. VAT

TELETEX

Plug the adaptor into the aerial socket of your
colour T.V. and receive the CEEFAX and
ORACLE television information services.

8.00 THIS NEW MODEL INCORPORATES:

Sensory Voice £259.00
SPECIAL OFFERS:

VOICE CHESS CHALLENGER

Normal Price £245 NOW £135.00
SARGON 2.5/80RIS 2.5

Normal Price £273.70 NOW £199.96
Al prices include VAT,

* Double height character facility

* True PAL Colous

* Maets latest BBC & IBA broadcast specifications

* Push button channel change

* Unnecesssry 1o remove the unit to watch normal
TV programmes

* Gold-plated circuit board for religbility

* New SUPERIMPOSE News Flash facitity

24 TUNE MATTEL T.V. GAME
ELECTRONIC DOOR

BELL

Normal Price £19.70
NOW REDUCED 70:

Normal Price £49.96
NOW REDUCED TO:

£39.505:

|Teach your child to

QD! it spell properly with

QEXX2 1| this unique learning

OO0 | aid. Fully automaiic

s " features and scoring.

Additional word

modules available to

extend the range of
words.

Normat Price £57.21
NOW REDUCED TO:

Usas ordinary paper!
No need to buy expensive
thermal paper!
Fast add listing PRINTER/
CALCULATOQR,. 2 linas per
second, 10 dign capacity.
Uses normal adding
machine rolls, Battery or

mains operated.

Size 84 "x4%"x2%"

70 nc. var

Plays 24 different tunes
with separate speed
control and volume
control. Select the most
appropriate tune for your
visitor, with appropriate
tunes for different times of
the year!

THE OLYMPIA — POST OFFICE APPROVED
TELEPHONE

The most advanced TV game In the world 20
cartridges available. Add-

inc.

95va

on KEYBCARD coming
500N to convert the

MATTEL 10 a home camputer with 16K RAM, lully
expandabi d programmable in Microsolt ic.
Other accessories will be availabie later inthe

your remote cait-in pigeper you can receive these messages by
telephone wherever you are in the world. The remote call-in

Using a C90 standard cassette you can record as many as 45 messages The announcement can be upto 16
seconds long and the incoming message up to 30 seconds long.

This tetephone answering machine is manufatured by Olympia
Business Machines, one of the largest Office Equipment
manutacturers in the UK. 1t is fully POST OFFICE APPROVED
and will answer and record messages for 24 hours a day. With
. d inc.

bleeper activates the Answer/Record Unit. which will at your VAT
command repeat messages, keep or erase them, and is

activeted from anywhere in the world. or on vour return 1o vour

home or office. The machine can also be used for message reterral, if you have an urgent appointment, but
are expecting an important call, simply record the ‘phone number’ and location where you can be reached.
With optional extra bleepers (£ 13 each) this facility can be extended to colleagues and members of the family.
The machine is easy to install and comes with full instructions. [tis easily wired 10 your junction box with the
spade connectors provided or alternatively a gck plug can be provided to plug into a jack socket. Most
important, of course. is the fact that it is tuily POST OFFICE APPROVED

The price ot £136 {inc V.A.T) includes the machine, an extra-light remote call-in Blesper, the microphone
message tape. A/C mains adaptor. The unit is 93,4"x6"x2%" and is fully guaranteed for 12 months. The
tetephona can be placed directly on the unit — no additional desk space is required.

or fraw Mustrsted brochuras and reviaws on our range of alectronic games. please telaphone 01
3011111 Frae delivery sefwice avadable To order by telephane please quole yaur name address
£55/BARCLAYCARD n nd lesve the rest 1o us Post and packing Frea of Charge
4B detvery service av
S WELCOM Dem
Munoey-Satur Wy Closing Thussday Ipin

#t ouwr Sidcup shop. open rom 9am-Gpm,
day {€
2 YEAR GUARANTEE - All qoods

Late nprrung Friday 8pm)
d by 2 full year's guaranter ang many are

furiher covered by our saciuswve
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Treat your synth to this sequencerlcomposer and let it play sequences
of up to 1024 notes. Design by Richard Becker of Powertran Electronics.

he 1024 composer is a machine which will repeatedly
T cause a synthesiser to play a pre-determined series of

notes either as short sequences or a large composition of
1024 notes, ie several minutes long. The sequence can be of any
‘number of notes from two to 1024. If the length is less than 1024
then the unused sections of the memory of the composer can be
used for alternative sequences as there is full control over the
starting and finishing points of the sequence. For example, 64
different 16-note sequences or 128 different eightnote se-
quences could be stored. The address of the note being played
orentered is shown clearly on four sevensegment LED displays
whilst the address at the beginning and end of the sequence
selected are indicated by the position of the rotary switches
which set them up.

The memory stores not only the pitch of the notes but also
their length. There is a choice of six lengths ranging from half a
beat to four beats. In addition, a rest or series of rests of one beat
can be entered.

Socket To Me

The composer is programmed from the synthesiser by
plugging into the VOLTAGE CONTROL OUT and GATE OUT
sockets, Transcendent 2000 owners needn’t feel left out! You
can easily add a couple of jack sockets to the rear panel of the
2000 and fit three bits of wire; VC QUT to 1C6 pin 6, GATE OUT
to IC4 pin 6 and common line to common line on the HI OUT
socket. As for any other synths without these sockets, if the
handbook mentions 1 V/octave (the standard) you will be able

36

to find the control voltage at the input of the VCO and the gate
voltage at the input of the ADSR. The synth control voltage is
converted to adigital code by an integrated Ato-D (analogue to
digital) converter. An integrated Dto-A converter does the op-
posite on playback.

The outputs of the composer plug into the EXT VC IN and
EX GATE IN sockets of the synth. Provision is made for the gate
voltage to be of either polarity depending on the synth’s require-
ment (the Transcendent 2000 requires a negative gate voltage).
A synth usually sounds at its best when the filter is tracking with
the VCO. If there is a control input for the VCF put the control
voltage into here too. If there is no such socket it will be possible
to find a suitable point on the VCF to inject the control voltage.
On the Transcendent 2000 take VC IN to Q10 pin 12 via a 43k
resistor.

Musical Memories

_ Now thatwe are plugged in, oneof the note length switches
is pressed. Pressing a key now programs in that note’s pitch and
length. To enter a rest, ie an interval with no note being played,
press the rest switch followed by any key as many times as there
are beats in the rest period.

It doesn’t matter how long you take between entering
notes. Go down to the pub in the middle of your composition if
you like; it will still play back with perfect timing. What'smore it
doesn’t matter if there’s a power cut or anyone pulls out the
plugwhile you're away. Hands up all those of you who have lost
a painstakingly entered computer program that way! The com-
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poser, though mains powered, has a trickle charged Nickel-
Cadmium battery to supply the memory (which uses a pair of
CMOS 4K synchronous RAMs) when there’s no mains con-
nected. After switch-off the memory will retain the data for
months and wilf change only when reprogrammed. Should you
find that you have entered a bum note — no hassle. Just ad-
vance the START-OF-SEQUENCE switches to the offending en-
try, press RESET, enter the correct note/note length combina-
tion. Take the address to where you left off, press RESET and
carry on.

PLAYBACK WAVEFORMS

CLOCK (1637 PIN3)

ﬁﬂ

3 . {133 PiNG)
A3E2ESTE Os ] l"
AsET ES 27 Chs I U ~
asEmigsoF O = -
ADSR TRIGGERED
ON RISING EDGE
& SERIZS OF OF I 137 PING
ASERIESOF OF
,b PULSE WIDTH EXAGGERATED V G2l
FOR CLARITY C
COUNTER CHANGES ON FALLING EDGE
NEW READ CYCLE INITIATED
l‘ ¢ BY FALLING EDGE “ 1c28.29 Pinig

1627 PIN7

{

SEQUENCE OF {e— QION — iewia10FF

5DESCENDING Ws
1627 PiN

‘ l l i ] 1633 PiNG
PROGRAMMING TIMING
KEYS
B TARLECOMINGIDOWN :‘V FUCLVILE, KEY STARTS COMING DOWN
L H i i
i |’ SYNTH CHANGES PHTCH g g . 1 T —T
i i g V :
1 4 : ' '
i : ; e 0 GATE IN
: b MEMORY ACCEPTS DATA —| s i
o : 4 Cheax
i 1}

KEY FULLY DOWN KEY STARTS GOING UP
1

w Y DISABLED
{5 SIMEMOR YD ic25 PIN1Z

[ N

;l_ﬁ
COUNTER CHANGES §
SNFALLNG EOGE . | NEW ADDRESS LATCHED INTO MEMORY

PULSE WIOTH EXAGGERATED FOR CLARITY

Fig.1 Waveforms at various points in the circuit during playback and
programming.

240v AC

o

PROJECT

Construction And Setting Up

The PCB is double-sided so start by linking the two sides
with link pins, soldered to both sides, at the points indicated by
black dots on the overlay. Now fit everything else except the
displays. The tempo potentiometer is soldered to the side of the
board which its pins enter. Mica washers are required under the
7915 and the 7815 to prevent shorting to the tracks. To fit the
displays at the correct height above the board, stretch some 22
swgwire to stiffen it, cut 46 2” lengths and bend through 90° the
last 3 mm of each one. Lay a 10 mm thick spacer bar across
IC11-14 and lay the displays onto the spacer. Pass awire through
each hole in the displays and down into the PCB, solder the bent
ends to the display, turn over the PCB, trim off the excess wire

and solder in place. The photographs should make this clear.

Above and below: All the switches except the start switch mount directly on
the PCB. The photograph below also shows the mounting details of the
display.

+5V

+

+

NOTE:
1C40 1S 7815

*
c16 C16a
2200u 2200u

Fig.2 Circuit diagram for the power supply. Note that R76 (not given in the Parts List) solders directly to

the mains transformer. See Fig.4.
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48 VARIAN RUBIDIUM FREQUENCY 8TANDARD 100KHZ/1MHZ/5MHZ CREED Mo D El_ 75
ALW AY s . 49 KETTHLEY INSTRUMENTS REGULATED HIGH VOLTAGE SUPPLY TYPE
— 241 Accuracy +/— 0.56% or 1mv mso Printer with keyboard. Late model
50 7,04, ELEXTRONIC POLVRECORDER type EPR.2T Still the cheapest way to get a printout
A CHANGING RANGE OF OSCILLOSCOPES, COMPUTERS, TER- 61 STODDARD AIRCRAFT Radio Interference and Fieid Intensity Meter 3 d
MINAL ETC, ; NM-52A 375 1000MHZ (2 pieces) 3?5 from your microprocessor. Basic data an
" 57 TAYLOR VALVE TESTER type 450 connections supplied. SN
53 E & SCHWARZ UHF TEST RECEIVER BN1523 280-940MHZ - N
5o RASEa 300-2400 MHZ BN3562 i Used, good condition
-g
m{" #ﬁm.x STOMAGE OSCILLOSCOPE Type 434, Current Model. As 56 R&8Unbala ndard ATTENUATOR BN 18042/50 €48 ONLY £25 each
new. 12 months warranty (No warranty £1,400) £1,060 56 R & 8 VHF-UHF FREQUENCY METER 30-3000MHZ BN442 £60 . £4° h
2 TEKTRONIX STORAGE OBCHLLOSCOPE type 564 with 3A6 & 384 £350 57 R&s CAPACITANCE METER BN5201 50 As new, Ministry boxed eac
3 HAMEG OSCILLOSCOPE type 412. Dual Trace 20 MHZ €280 58 WAYNE KERR UNIVERSAL BRIDGE type B521 (CT376) £78
2 TELEQUIPMENT OSCILLOSGOPE pe DB1A. Dual Trace 10MHZ ~ £200 59 B.& K HETERODYNE VOLTMETER type 2 £250
5 SCOPEX OSCILLOSCOPE type 4D1 "Dual Trace 10MHZ £170 60 HEWLETT PACKARD CUP ON MILLAMPMETER type 428A with
e HEWLETT PACKARD 23‘4':1 uoscoPE puzwdg( -Y} :}g G1uroho RGTTALVOUTM e — gg RAc AL SAszo ]
i vao UN.\I'&A‘\‘ELA'N” DLG gmmw.m X .opm rcon ion £80 g SOLAR "onn %gﬁt ¥8|_me= type 1429 .2 with Mean AC Unit g Frequency counter. Small compact unit.
ANCE y00M £40 TMETE
T N S TRk TGA EXCER MKHZ T €50 64 MARCONIBIGNAL GENERATOR ype | ?mwa/s (CT402) £228 £15 each )
11 Mmou Digital Vonmmr o LM1450 £20 656 JARROLD SWEEP GENERATOR 20-11 £40
12 nﬁumr type GO1101.2 £40 68 HEWLETT PACKAI RDVAI.VEVOLTME!EmVpoMZA £38
13 V.H.F. Miltivoltmeter EIM79 No probes £38 67 HATFIELD SELECTIVE LEVEL METER type £90 INFRA RED IMAGE
14 ADVANCE A F. 8IGNAL GENERA on 28 68 COSSOR NOISE LEVEL METER CT454 £18
16 KNIGHT RF Sig Gen KG686 with Son nrkor Gen KG687. The Pair m % NEAWK":' DECADE REASISTANEE BOX DRTF1073A/S = S: CONVERTERT pe 9606
10 ADVM“CEAu io Si nnloGsnoratov HIE 15HZ to 50KHZ e ” WOONAH UNMNE TTENUATOR ] (cv 1 I I
“ 3 Omiﬂé ENEIATOH 20HZ-1MHZ & ;:2’ w:%xmgrmuu OENEIE 5121 10HZ-120KHZ g
T O CRIVERSAL BRIOGE Ty €5 74 SIGNAL GENERATOR type CT344 0. THz- T5MR £30 1%;“3.2‘?‘"‘%‘2\'1 R°q‘l“'” i ’Ii le”Io;v cué'
21 P.8.1. AMS VOLTMETER 301 £90 75 mnimsuma%%eno 038 £16 ren 0 supply individually boxe
EAR 628 COLOUR aATCH eeneum €M 8004-PG £30 76 MARCONI RF ATTENUA gﬂo TF1073A £35 With data.
23 ADVANCE LF OSCILLA’ £75 77 HEATHKIT VALVE MILLIVOL AV-3U £18 £1 2 50 each
24 TAYLOR AM/FM SIGNAL eemmron typs 624 62A Mk €125- 78 TELONIC SWE PEMSO 900MHZ sl
28 MARCONI lwv‘umaommﬁ £200 79 OSCILLA tygocfzoz £38 nira He: amps also advertise:
zo MARCON! WIDE RANGE type TF1370 10HZ:1OMHZ  £90 80 WER ooemu.von.mmm £20
7 SOLARTRON TRUE RMS VOLTMETER type VM1484 £7% 81 AIRMEC AM/FM SIGNAL GE| TOR 204 1-320MH2Z £130
gg RANK V.H.F. SIGNAL STRENGTH IN TOR £28 B2 HATFIELD TRANSISTORISED SEf LEVEL METER 8PO 7820 FERRET A T E
AACAL COUNTER ELECTRONIC FREQUENCY 32MHZ type 836 €76 83 8.T.C. LEVEL MEASURING SET type 743098 N -7
3o WAYNE KERR CAPACITANCE BRIDGE type B541C £40 64 AVO TRANSISTOR ANALYSER type CT446
31 WAYNE XERR COMPONENT BRIDGE type B121 £48 95 SIEMENS SUPERHET AECEIVER S0HZ 1MH 50
32 HEWLETT PACKARD OC CURRENT SOURCE type 61818 mgo;/s gtj A: v' M‘CpggA e%mmw%zm gg&g‘ozmuz Ph f .
S §176 Lo HEWLETT PACKARD DIGITAL RECORDER type 50508 one ror datalls_

7
33 MARCONI SA’U.')ENDERS LEVELLING AMPLIFIER type 658’ ANS X.Y PLOTTER > 'No pen

TRIG m
: &5 Gmﬂ#ge O'ZEEMTM - o g? %N BouBs OHR"‘:%E ik p?rF‘MOO/S
TF144H 10KHZ- ty|
3 MARCONI STANDARD SIGNAL GENERATOR type FRAIZ” A ez

BLE PULSE GENERA
MHZ 92 RADIOMETER WAVE ANALYSER
37 SCHLUMBERGER/SOLARTRON AUTOMATIC COUNTER type FB2602 ENCY BN4312/2 30-300MHZ

VARIAN RUBIDIUM STANDARD

93 R & 8 RESONANCE FREQU Model R20. 5mhz, 1mhz, 0.1mhz

N 323383350838

£150 94 STC OSCLLATOR typs T40EA £600
38 BRANDENBURG PHOTOMULTIPLIER POWER UNIT 0-2500volte  £90 95 WAYNE KERR VIDEO TOR type 0228 10KHZ-10MHZ
30 B UMEENOER/SOLARTRON COMPUTING VOLTMETER type JM1776 96 HATFIELD PSOPHOMETER Drg 6571674
£90 sﬁwlx SAMPUNG O8COPE type 861 with 4S1 Yam 3
pif e sl Rty £59 98 HEWLETT PACKARD MEMORY DISPLAY 5480A with 5486A Control T8 EX-MINISTRY SOLID STATE
i P CMPARIORC TS A T = 400 HZ INVERTOR
& B L ThiE VO S 28 VDC input, 115V output. Size 7 x 2% x
P HEVII.EIT:ACKARS ‘r’n‘é’&ﬁ‘a‘»’&%wm?& o 8729A c% T SVONATMECEERISTE £20 1 15in epprox. g:’annec:‘io';\:;tcazﬂl supplied.
48 RACAL AUTO FREQUENCY CONVERTOR oao S00MHZ £35 E CHECK AVA oach.
T e L type £5  peas ILABILITY BEFORE ORDERING
CONVERT THiS UNIT TO A 1 11“%“1'?'? an INQ’ E’LTOR
5 UN - 5V mp Input. Switching is 8t
SUPER BATTERY CHARGER SOME TEKTRONIX 500 Al 'DlPDEcs Favlsel 20Khz. Output windings from Pot Core.
Attractive green ministry quality case with remova- | RANGE OSCILLOSCOPES |N3023%A; 13?':84.4, 1NA148; Can be rewound to suit own purpose or

unit can be broken for host of components.

bie top and bottom piates — heavy duty power Circuits wpg"

switches, high powered resistors to control current,
good quality centre mounted amp meter, strip of
wing nut terminals on front pansl which can be
used for connecting leads. All this for £3.50. P&P
£2, Four units £12. Carriage £5.

with Single Trace Plug-ins. Working.

H 1.
From £100. Phone for details 1RSI0 N1

100 off £1.50, 1,000 off £10 1.25 each. P&P £2.

_m Sub min. Size 2 x 5/16 x 4" Integrated Circults i
s.condw centre fapped. New 7453 74H51 75326 1
7451 2

20p oo,
TIPLIER. Two hlgh voltage outputs and

8

s e 4538 10p SN15882 4p
PPING MOTOR DONT TARE CHANCES. Use th EHT CABLE, 57 v [t R =
6/12 position with additional where the rotor is metre or £7.50 oonuu':/dr:n‘:r%p&‘l’riz s ;:;g gg ‘71:41:%42 13 3213 m
coils. Device can be used as a techo. D|a1gram PHOTOGRAPHIC LAMPS. Pearl 230V 500 watt. Screw cap 78p 74C00 17p 74C04 18 74C86 s0p
supplied. Will actually work on 5 volts. 12/24 on. Boxd‘Zﬂ%ﬁEP:(:. Eho TS - 74174 12p 74C74 18 74C161  24p
RAPID D C rs m oach.
recommended. £1.50 sach P&P 75p MYSTERY IC PACK. Some 80 pin — good mixture — all new mﬁt%moe pin Opto Couplar 30p sach. Gold
or 5 for £6 P&P £1.50. devices. umc’:'P!A‘cFr%;wp Emn £5.50 sach.
ELECTROSTATIC VOLTMETER. 7.5KV £8 ea. P&P £1.50.

STEPPING MOTORS

200 Steps. 20 oz/in. torque, 12/24vo|t|nput4 -wire.
£12 each. P&P £1.5

KEYBOARD PAD
Size 3x2%x2" hi h with 12 Aima Reed Switches.
Blue keys marke reen 0-9 and a star with one
blank. £4 each, P&P 1, 0r5 for £15 P&P £2.

MINIATURE KEYBOARD
Push contacts, marked 0-9 and A-F and 3 optional
function keys. £1.75 sach.

DECOUPLING S
0.06mfd 10V; 0.01mfd; 0.047mfd 250V; 33K, 330pf. All values

100 for £1.1

E.H.T.Ca " l«a oKV each.

10-way T COLOUR RI&N CABLE. New 40p per metre.
10 metres B

GEC UHF 4-button tuner £1.50 b

CENTAUR 115V FANS 472 x 4 x 112" £4.50 sa.

EX-USED oquipment, tested, 60p esch.

CONTACTM Heavy Duty 24V DC § make £1 each.

GEC UMF/VHF 8-button tuner £2 each.

N1APHOTOMU TIPLIER £2 each. P&P

RANCO 260V 18A THE! MSTAT‘ mth Comrol knobs cali-
brated 50-200 degres C £2.50 each.

SOLID STATE U FTUNEHS 30 scs £1 each.

BRAND REX blue wire wraps. 30 metres for £1. R&P 25p.

CRYSTALS $0p each.
Flat motal case — 19.2KHZ; 844.8KHZ; B7G ~ 10MHZ

LOUOHAILERS. Transistorised hand-held. no leads. Standard
lnumn!bmorm;naplled Howl Switch £20 ea. P&P £2
FRA RED 230V 620 Watts. Size 13V2" x
" dia. €1.60 ea. 240V 1660 Watts. Size 2294” x 12" dia., €3

m:nscnnen 2 A OI‘P -
PHOTODIODE DETECTOR 4™ fly leads, 25p ea.
AMPHENOL. 17-way chassis mount edge connectors 0.1

lgocing, 15: o ) X
tan l)rd MAINS LEAD. Moulded {3 vertical fiat pins

centre offset wev
FANS. 115V 13 Watts. Size 3V4 x 314 x 112" BRAND NEW.
£4.80 ea, Secondhand £2.50 sa.

DELAY 50 nanosecs. 3 connections — ground-in-out
Size 2% 7/16 x5/16” New 28p es.
MOTOR 12V DC with pulley and integral semiconductor.
Si Comrol N-wﬂ

ROTARY SOLENOIDS. 115V DC. No switch assembly,

CONTROLS ROTARY SWITCH. Snnglo pole 10-
way. Printed Clrcuit Mount. New 10p es.100 for £7.50

15p ea.

SUDER CONTROL . Single track. Compme with
knob. Lnnslh 32", 26p each.

AUTO 240V lnpln 115V. 1Amp out?ut £1.25 each. P&P £1.25.
240V Input. oc 6V. 1.B6A. Size 272 x 2 x 2", Good quality.
£1.50 00, P&P

Input Soc "12V 0.92A. Size 22 x 2 x 2*. Good quality,
£1.5000. P&P £1.
MV Inpln 12V 100MA. Size 80 x 40 x 42mm. 50p sach.

240V Input. Sac. 12-0-12V 50MA. Size 53 x 45 x 40mm. £1 ee.
115V Input. Soc. 5V 250MA. Size 1 11/16 x 1.5 x 114", 2 for

mV%Soc 10-0-10V1A. Size 212 x 2 x 2", 2 for £1.50.
BEMI UCTORS .
1N4005 Sp; 1N4002 - 3p.

At Bp each:
32147 50125 BC157, BC158, BC237, BF197, OA90, OA81,
154,

AL 28g sech:
TIP31, TIPA1A, 2N5196 1 AF139, 2TX341
BV127 1 BF1B1 20p; BD239 ; BD241 ; MA343AT
49p; BD2. 5 $0p; BD2 3 & BD234 omp Pair 25W - 80p per
EEGULATOR TBAB25 8to 20V in — 5V out 100MA TOS5 Con.
8F266C

:V sach 20p.
AMPLIFIER TBA 120 20p each.

Other ranges available — please enquire.
rm . Sub min. 0.2 1012591 1(045pl 7 to 45 pf. Al

YWELL humuduy comrollom 80p esch.
THYRISTOR TIMER. State. 15 secs adjustabie (resst) in
Rl'a':ﬂc rol’né case. Snndargugen base. Serm delay 80p sach.
'CH. 2 pole 2 way 10p

4 D10ﬂ' 7 SEGMENT per dl itplus & l'guro one to the left plus
a centre minus sign to the .ﬂ of the figure one with decimat
places between digits. Good brilliance st 1.5V. 15 connections
£2.60 each. Some E.H.T. Transformers and Capacitors avail-
able. Please onqulro
"BI. black; grey or blue £5.50 ee; 746 style

black or Loy L'l 50. Older ny!c black £2.50 each. Discoloured
gl:y 706 £4 oa P&P £1.. 5:\}”' telaphone.

'O MOTOR 1 2.5Amp continuous. Double shaft.
Brand now 4 wire. 4 brush £25 sa. Plus carriage.
70 Mount POTS. Wire wound with knob 200 ohm & 10 ohm.

M RELAVZ‘V 2 pole c/o0. Brand new. 75p sach.
TIIE DELAY RELAY 0.1t0 10 secs. 115V AC. DPDT. £5 each.
CAPACITORS at 5p each. 0.1uf 400V. Small rec. block PC
Mount German claas; 3300 mf 220nf250V; 0.01mitd 160V.
INSERT can be used as rophono/Earploco (Like used as
insert in telephone but suparior quality) Ex-Min. Brand new
wra, d each. or 10 for £8.

NSFORMERS. Input 0-120-240 Volta. Output
0-12v; 0-12V 10VA per wmdln% Encapsulated — |danllcor
gs oComponenu at £8.90. OUR SPECIAL PRICE £5 es. PAP

TANTALUM CAPACITORS - All at 10p each — 100 off £7.80.
22mid 6V; 39mid 10V; 22mfd 35V; 1mfd 35V.
Mo‘::'ATURE SLIDE SWITCHES. Slngle pole 2 way 10p each,.

HEAVY DUTY RHEOSTAT. 7.50hm 5.5Amp. Dismeter 5".
Standard Va" shaft £2.50 sach. PAP £1.50.

LARGE EX-MINISTRY SPEAKERS. QUTSIDE 15 ohm or
500 ohm. Tested. £25 each or & for £100.

”

MINIMUM ORDER £3 VALUE OF GOODS. MINIMUM P&P £1.50 — where P&P not stated please use own discretion — axcess refunded.
£5 CARRIAGE ON ALL UNITS. P&P or CARRIAGE and VAT at 15% on total MUST BE ADDED TO ALL ORDERS.

CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2-5pm Monday to Saturday inc.

BARCLAYCARD (VISA) and ACCESS taken. Offlcial orders welcome.,

Ty

GHIL"

NORWOOD ROAD, READING

MEAD | |

TELEPHONE NO. READING 669656

(2nd turning left past Readlng Technical College in King’s Road then first right — look on right for door with “Spoked Wheel")




FEATURE

Hologram: a three-dimensional image. Sonic: pertaining to sound.
Sonic Hologram, therefore, a three-dimensional sound image? Well

almost! Ron Harris explains.

reproduction being pioneered by Carver in their C4000

preamplifier. The aim is to more closely approach in the
average room, the sound field found in a concert hall, using only
the normal stereo pair of loudspeakers.

In operation the circuit’s effect is to spread the sound im-
age well beyond the speakers and add a marked ‘depth’ to the
music. Such manipulation of the signal goes against the present
trend in British hifi to exclude all controls except volume and in-
put select. When examined closely this approach has just the
faintest whiff of cowardice about it — rather than try and
design a good compensation circuit it is easier to leave it out
altogether.

Itis also true that some of the best amplifiers around today
follow this rationale — the Meridian and the Exposure for ex-
ample — and are none the worse for doing so. However, all liv-
ing rooms need equalisation to overcome their imperfections
and some help is better than none. The ideal answer is probably
a parametric equaliser which can be tuned to cancel the major
system/room resonances and hence flatten the overall response
closer to that ideal straight line.

Control Lines

The 4000 is the exact opposite of the Meridian. It has con-
trols for EVERYTHING. Tone controls are provided for each
channel with variable turn-over frequencies, a most sensible
and useful addition. An auto-correlator and an expander are
also included with variable threshold for each. Between them
they offer the experimenter a phenomenal increase in perceiv-
ed signalto-noise ratio — albeit at a small degradation in ab-
solute sound quality.

S onic holograpy refers to a new principle of music

Right: The Carver C4000 Sonic Holography Pre-amplifier. As
you can see from the front panel there is no shortage of
facilities. The set of six push-button set apart, beneath the
logo, control the main circuits — including the Sonic
Hologram. It is a nice ergonomic touch to have the Volume
Control well separated from the rest as it makes it easier to
‘find’ in use.

Inputs are provided for two tape decks — with full
dubbing — two pickups, a tuner and an ‘auxiliary’. Output
level may be switch-matched to the particular power-amp in
use.

ETI MAY 1981

The main feature is undoubtedly the Hologram Generator
with its associated time-delay amps. Holographic reproduction
can be obtained from the normal two speakers perfectly well,
but for those wishing to enhance the effect still further, the time-
delay feature is useful. We will return to this later, firstly let us
consider how the basic hologram circuit operates.

Binaural Beginnings

Most readers will have heard, or at least heard of, the
binaural recording techniques, where music is captured on tape
using a dummy head with microphones positioned in the ‘ears’.
When replayed on headphones, a remarkably accurate model
of the original sound field is set up around the listener, ie it
sounds very close to the hall in which the recording was made.

Reproduce a binaural record through loudspeakers,
however, and the field is destroyed. Headphones work because
they isolate each ear from the other channel completely. The
right ear hears only the sound which reached that microphone
in the dummy head.

The aim of Carver’s Hologram circuitry is to attempt to
simulate this isolation in a room using the loudspeakers. It does
it by ‘crossfeeding’ each channel with an anti-phased version of
the other. The left speaker thus receives a normal LH signal plus
an added-in RH channel ‘cancellation’ signal. .

Inorder to sound’correct’ to the ear, some compensation is
required for the fact that the ears are different distances from :
the speakers and that the head throws a sound ‘shadow’, effec-
tively altering the perceived frequency response as the sound-,
passes around the head. I

To properly isolate the ears, the signal from the LH speaker: :
and the cancelling signal from the RH speaker must arrive at the

e et B e
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ear simultaneously and correctly equalised. Time delay is thus
required and the listening zone will be relatively limited. Ex-
cessive movement will mean that the signals do not arrive in
sync and little cancellation will occur.

MIT Basics

A Ph.D candidate at MIT in America did some work on
determining the amount of time delay needed in compensation
and also the exact modifications required to the frequency
response. Using a technique similar to binaural recording he
took frequency response plots, etc from two tiny microphones
placed in his ears.

From this emerged a figure of around 675 mS for the delay,
and the complex frequency plot shown in Fig. 3. The closer a
filter can be built to approximate this curve, the better will be
the isolating effect and hence the sharper the holographic ef-
fect.

These plots were taken under anechoic conditions and
things become considerably more complex under reflective
conditions — the real world. Carver uses a12 pole filter to shape
response below 1 kHz and a second, five pole, filter for higher
frequencies. The phasing problems must be horrendous. Time
delay is achieved using wide-band FET amplifiers because they
produce a better sound quality than IC CCD delay lines.

Amplitude-To-Phase

One additional circuit was required in the final design, to
allow for varying methods of ‘multi-miking’ records. This type of
recording does not preserve the original sound field nearly as
well as the simple ‘crossed pair’ techniques and to extract an ef-
fective hologram it is necessary to reorganise the amplitude
variations in the signal into a particular, very complex, phase
relationship. This is fed to the appropriate loudspeakers.

The C-4000 makes use of the fact that stereo positioning is
entirely amplitude related, ie if adrum is louder on the left chan-
nel than on the right it will appear to emanate from a position
closer to that speaker. This enables the preamp to place the
sound laterally and the phase information already on the recor-
ding is then used to provide a ‘deptl relationship.

A two position switch is provided on the preamp which is
labelled ‘'normal and ‘theoretical’. Set to the former it optimises
the playback for normal stereo multi-miked recordings and
switching to the latter will allow better reproduction of ‘natural’
recordings ie ‘cross-pair etc.

Practise

That's the theory then, but how does it do in practise? Very
well actually. We tested the preamp as a ‘normal’ piece of hifi
first of all and it exceeded its specifications comfortably on all
counts.

Setting up the holographic generator is a little tricky, but
use of the special test record from Carver greatly facilitated
things. Once aligned, seating position is critical to around three
feet laterally and about seven feet front to back. Outside this
area the effect is greatly lessened but still present. i

Playing a record and switching in the hologram proved to
be an unnerving experience. The sound stage expands enor-
mously and appears totally divorced from the speakers. On a
classical piece the effect is simply of being nearer the orchestra
with instruments appearing to be playing well outside the
speakers!

On rock records, with all their attendant re-mixing, some
quite startling things began to happen. The Pink Floyd’s ‘The
Wall’ and ‘Dark Side” have to be heard to be believed. Live LPs
reproduce brilliantly, giving a greatly enhanced ‘presence’ to
the music, much closer to being there!
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Fig. 1. The time difference between the two ears with a signal source
placed at 60° to the left of the listener. The first large rise shows the left
ear receiving the pulse, and 675 mS later the right ear hears the same
signal, greatly attenuated by the head,
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Fig. 2. Frequency response differences between the two ears hearing the
same pulse from the same place as in Fig. 1. Below 200 Hz there is little
difference as the head is too small to ‘shadow’ sound below this frequency.
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Fig. 3. The difference between the two plots in Fig. 2 drawn against
frequency. The various troughs and peaks are introduced by ear lobes, the
shape of the head etc.
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FEATURE : Sonic Holography

These were the two hifi components
which produced the most
pronounced effect from the C-4000.
The Shure V15 IV cartridge and the
KEF 105 U loudspeakers. Good
results were obtained with all the
systems we placed the C-4000 into,
but these transducers appeared to
work better than others.

Overall the sound is warmer and more accessable and the
image is no longer simply hung in between the speakers in a flat
twodimensional manner. Switching back to stereo from
holographic reproduction is quite a disappointment in many
ways as the depth appears to vanish and the image contracts so
much.

Adding Up

The time delay amps included in the preamp (of around
20 W RMS) are to drive additional speakers to the rear of the
listener to enhance the effect. Frankly, | didn’t feel this was
needed at all. Putting in the extra units did change things, but
two speakers were quite enough!

Experiments also showed that some ancillary equipment
works better than others. KEF 105s gave the best results of the
speakers tried and the Shure V15 IV cartridge gave consistently
better results than any other pickup. It probably maintains bet-
ter phase relationships between signal components than the
rest.

So there it is. A new approach to music reproduction in the
home — and one that works. The C4000 is not cheap at around
£600 but in view of the fact that it offers greatly enhanced
reproduction of most material it deserves very close considera-
tion.

My thanks to Carver for permission to reproduce the graphs, used herein,

from their brochures.
ETI
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from your local bookshop or in case of

AvailableNow! ™ \

difficulty direct from us:

please tick the books you need:

PROJECTS

ineverybook!!

110 CMOS 465110 ELECTRONIC
DIGITAL IC PROJECTS ALARM PROJECTS
for the Home Constructor Ji<k ,, for the Home Constructor
R. M. Marston 0 408 00216 6/\ o R. M. Marston 0 408 00269 7
110 IC TIMER £4-6.5 110 INTEGRATED CIRCUIT
PROJECTS PROJECTS (2nd Edition)
for the Home Constructor {1 , for the Home Constructor
0 408 00480 0 ere R. M. Marston 0408 00309 X
110 SEMICONDUCTOR 110 THYRISTOR
PROJECTS (2nd Edition} PROJECTS

The ‘110’ books have been
acclaimed by enthusiasts,

for the Home Constructor

using SCRs and Triacs

0408 00322 7 R. M. Marstan 0 408 0074 5

students and engineers.
Each contains 110 different
circuit applications. -
Use them as project books
or as a source book for
circuit ideas.

110 WAVEFORM
GENERATOR PROJECTS

for the Home Constructor
0408 00353 7

Order NOW! Cut out this coupon and return it to Patricia Davies

Please send me
a cheque/postal orderfor& ____ in total payment:

110 OPERATIONAL
AMPLIFIER PROJECTS

for the Home Constructor
R. M. Marston 0408 00153 4

at the address below.
copy/copies as marked above. I enclose

" [ Please send me your FULL COLOUR Brochure

wnes Technical Books J
Borough Green, Sevenoaks, Kent TN15 8PH
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NOW OPEN
MONDAY-SATURDAY
9.30-5.30

ow test equipment, m|cropro_cessorr"ss, 2
transformers, power supplies, sCOpes, sig. gen's,
r ]

eletypes, .
rs, peripheral

acs, keyboards,

COMPUTER WAREHOUS

stock n
RAM AND EPROM NEW LOW VAT INCLUSIVE PRICES o=

PR AR

2716 5vRail  £9-50
2716 3 Rail £8-50
2708 450NS  £4-50
2708 ExEquip £2-25

All devices full spec. and guaranteed. Bulk enquiries welcome.

TELETYPE ASR33
1/0 TERMINALS

+ CAR

From£195 * =20

Fully fledged industry standard ASR33 data ter-
minal. Many features including: ASCIl keyboard
and printer for data 1/0, auto data detect circuitry,
RS232 serial interface, 110 baud, 8 bit paper tape

, punch and reader for off line data preparation and

ridiculously cheap and reliable data storage. Sup-
plied in good condition and in working order.
Options. Floor stand £12,50 + VAT

Sound proof enclosure £25.00 + VAT

EQUIPMENT CASES

Superb professionai fully enclosed, made for the
G.P.0. to the highest standard, offered ata
fraction of their original cost they feature
aluminium sides, hinged removable front panel,
which can be secured by 2 screws to prevent
prying fingers. All are finished in two tone G.P.0O.
gray and although believed brand new may have
minor scuff marks/scratches due to bad storage.
Dimensions 167D x 6% "'H x 14%''W

NATIONAL MA1012LED

CLOCK MODUL
*12HOUR ,

*ALARM  (BERE]

*50/60 HZ i

The same module as used in most ALARM/CLOCK
radios today, the only difference is our price! All
electronics are mounted on a PC8 measuring only
3" x 1§” and by addition of a few switches and 5/16
volits AC you have a multi function alarm clock at a
fraction of cost. Other features include snooze
timer, am pm, alarm set, power fail indicator, flash-
ing seconds cursor, modulated alarm output etc.
Supplied brand new with full data only £5 25

Suitable transformer £1.75.
SEMICONDUCTOR
‘GRAB BAGS’

Amazing value mixed semiconductors, include

transigtors, digital, linear |,C.'s, triscs, ciodes, bridge

racs. otc. etc. All devices guarantesd brand new, full

spec, with manufacturers markings, fully quaranteed.
50 + BAG£2.95 100 + BAGS£5.15

MUFFIN FANS

Keep your squipment Caol and Rekisble with our tested ex-equipment
“Muffin Fans* almost silent running and easily mounted. Available in
two voltages. 110 V.A.C. £5.05+pp 30p OR 240v A.C. £8.15+pp

90p DIMENSIONS 83 x 43" x 15 .
66
1]

DISCOUNT

Due to our massive bulk purchasing programme
which enables us to bring you the best possible
bargains, we have thousands of I.C.’s, Transistors,
Relays, Cap’s., P.C.B.'s, Sub-assemblies, Switches,
etc. etc. surplus to our requirements. Because we
don’t have sufficient stocks of any one itemn to
include in our ads., we are packing all these items
into the “BARGAIN PARCEL OF A LIFETIME"
Thousands of components at giveaway prices!
Guaranteed to be worth at ieast 3 times what you
pay plus we always include something from our ads.
for unbeatable value!! Sold by weight

2.5ks £ 4.75+pp £1.25 Sids £ 6.75+pp £1.80
10kds £11.75+pp £2.25  20ids £19.99+pp £4.75

t1LECTRONIC
COMPONENTS
& EQUIPMENT

nts, vari
7 s, tools, components, . usands of
equ@:!‘:rnstlr'r.\igmswitches, v.D.U's sub-assemblies + tho
transi z

i e, is
her stock fines. Just a mere fraction of our vast rang
3:s;rayed below: 100's of bargains for callers.

SCOOP PURCHASE
12" VIDEO MONITORS

4116 8for£18-95
8for £22-50
8for£ 5-50

8for£ 9-95

200 NS 16KX1 DYN.
2114L3 300NS 1KX4 ST.
2102L-3 650NS 1KX1 ST.
TMS4030JL 300NS4KX1 DYN

ICL TERMIPRINTER

EX
T
300 BAUD TERMINALS stock SOFTY

EPROM BLOWER
 Software  development  system
invaluabletool for designers, hobby-
ists, etc. Enables open heart surgery
on 2716, 2708 etc. Blows, copies,
reads  EPROMS  or emulates
EPROM/ROM/RAM in situ whilst
displaying contents on domestic TV
receiver. Many other features. £115
+ carr. + VAT. Optional 2716, 2716
Function Card £40 + VAT. PSU £20

+ £1.50 carr. + VAT.

Write or phone for more details.

STATIC
3K x 8 pam carDs

BRAND NEW PCB organised as a 3K x
8 page memory with 24 socketed 2102-L
650ns Rams, 4 Eprom Sockets and 16
TTL Chips for decading. All IC’s guaran-
‘teed

PRICES
REDUCED

ONLY
£295

+ CAR
+ VAT

CONNECT
| DIRECTTO
YOUR MICRO

Made by the “BALL MIRATEL" CORPORATION USA
the CD12 is a self contained, mains powered chassis
professional monitor. All controls are inbuilt on a
single PCB with exception of the brightness control
which can be brought out for external use. Many
features such as composite video, quoted bandwidth
of 19 Mhz, superb linearity and definition make this 3
must for any MICRO/CCTV application.

B b
Yoragetrsorwar”  £97.50+ var

Input harness, brightness patand cannector £2.50
+ VAT.Dimensions 9"H x 11"D x 11}'W p :
Oimensions 264 % 195mm.

HURRY WHILE STOCKS LAST 0." connectar.

MEMOREX/BASF
7 MB HARD DISK
DRIVES

Model 630-1B disk drives by Memorex BASF, TTL
signals in and out, high speed, IBM 2311 compat-
ible. Sold in good condition but unguaranteed.

£175.00 + var
BUYERS COLLECT

“THE MULTIVOLT PSU”

The PSU to end a// your MPU/LAB requirements,
made by “Weir” Electronics at over £200.00. The
supply features full regulation, current limit, and
overvoltage protection on all 7 outputs, just look at
the spec.

+5v @12 amps, +5v @4.5 amps, +5v@4 amps,

Made under licence from the world famous GE Co.
The ICL Termiprinter is a small attractive unit with
$0 many features it is impossible to list them in the
space available! Brief spec. as follows; RS232
serial interface, switchable baud rates 110, 150,
300, (30 cps), upper and lower case correspond-
ence type face, standard paper, almost silent run-
ning, form teed, electrontc tab settings, suited for
word pracessor applications plus many more
features. Supplied in good condition and i work-
ing order. Limited quantity

OP PRESS — STOP PRESS — STOP PRESS — ST
STEP INTO THE 80’'s

WITH TOMORROW'S WORLD TECHNOLOGY TODAY
The “TANTEL” Post Office approved

PRESTEL-VIEWDATA ADAPTOR

At last this amazing piece of micro technology is available at a price you can
afford. Just connect to the aerial socket of any colour or black and white
domestic TV receiver and to your Post Office installed jack socket and you
are into the exciting world of PRESTEL. Via simple push button use you are
able to view a staggering 170,000 pages of up to the minute information on
many services and utilities, order goods from companies, even play
games!! All this and more without ever leaving your armchair!

ONLY £170 :s

+ VAT Send £197.50p
Note: When ordering please give the address and telephone number where the Tantel
adaptor is to be used, we will arrange ali details with the Post Office for installation of the

Complete with circuit oniy
£24.50 + s1750P.

| This must be one of our greatest bulk

: Optional extras Floor Stand £30.00 + VAT, Paper Stand £18.00 + VAT

+30v @2amps, +12v@2.5amps, ~12v@2.5
ampsand ~9v @ 1amp,
Asuperb unit supplied intwo grades, complete

with data.
Brand New, Fully Tested £59.99
£39.99

Used and Untested
£750

Carriage and Insurance
RGA i cooio

KEYBOARDS

jack socket {normally within 7 days}.
JUST MANUFACTURERS
Secondhand chassis 9’ Blue-

: 4 ONLY
best mains powered video

monitors, composite video 100,000 EX STOCK Miniature

input with inbuilt 5v 3 amp DC | relays continental series by

P.S.U. Tested, but unguaran- | Keyswitch, etc. all contact
teed | forms all impedances.

£39.99 +£1.50 carriage CALL FOR QUOTES

Complete with circuit.
; 3 .
WE'VE BOUGHT ANOTHER SHIPMENT! NOW ONLY
+ Cal
£499 + Can

SAVE OVER £1300!!
DZM 180 CPS HIGH SPEED

MATRIX PRINTERS

Straight from the U.S.A. made by the world famous R.C.A. Co., the
VPBO0 Series of cased freestanding keyboards meet all require-
ments of the most exacting user, right down to the pricel
Utilising the latest in switch technology. Guaranteed in excess of
5 million operations. The keybodard has a host of other featuras
including full ASCI} 128 cheracter set, user definable keys,
upper/lower case, rollover protection, sin%Ie 5V rail, keyboard
impervious to liquids and dust, TTL or CMOS outputs, even an
on-board tone g for keypress feedback
R.C.A. backed guarantee.
- VP01 7 bit fully coded output with delayed
strobe, etc. ’

VP611 Same as VP81 with numeric pad.

VP606 Serial, RS232, 20MA and TTL output, with
6 selactable Baud Rates.

VP616 Same as VPS06, with numeric pad,

Post, Packing and Insurance.

ORDER NOW OR SEND FOR DETAILS.

deals, this fabulous printer is listed at

over £1800 and judging by the

construction we are not surprised.

Made under license from the

LOGABAX Co. the DMZ180is an

exceptionally sturdy high speed 180 cps

matrix printer, capable of printing up to

132 characters per line on standard “Fan Fold" sprocket fed paper. A
precision 7 x 7 matrix head using ruby bearings, gives a clear
concise type font. Many other features include internal buffer for
high throughput, standard ink ribbon, software controllable form
and tab functions, standard “CENTRONICS” ASCII paralle! interface
etc. etc.

, and a1 year full

Following the recent “SELL OUT‘* demand for our Sv
3 amp P.S,U. we have managed to secure a large quan-
tity of ex-computer systems P.5.U.’s with the following
spec.; 240 or 110v A,C. input. Qutputs of 5v @ 3-4
amps. 7.2v @ 3 amps and 6.5v @ 1 amp. The 5v and
7.2v outputs are fully regulated and adjustable with
variable current limiting on the Sv supply. Unit is self

' contained on a P.C.B. measuring only 12" x §” x 3"
The 7.2v output is deal for feeding “‘on board” regu-
lators or a further 3 amp LM323K regulator to give an
effective 5v @ 7 amp supply.

‘Supplied complete with circuit at only £10:95 +£1.75pp.
Believed working but untested, unguaranteed.

ELECTRONICS

Dept. ET.i. 64-66 Melfort Rd., Thornton Heath, MAIL ORDER
Croydon, Surrey. Tel: 01-689 7702 ar (1-689 6600 INFORMATION
Unless otherwise stated all prices inclusive of V.A_T. Cash with order. Minimum
order value £2.00. Prices and Postage quated for UK only. Where post and
packing not indicated please add 60p per order. Bona Fida account orders
minimum £10.00. Export and trade enquiries weicome. Qrders despatched
same day where possible. Access and Barclaycard Visa welcome.
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EXHIBITION
CENTRE -
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cSL ®
COMPUTERS @ AUDIO ® RADIO ® MUSIC ® LOGIC ® COMPONENTS @ CB

HOBBY ELECTRONICS GOES WEST

London has more than its fair share of electronics shows, but we know that
electronics enthusiasts are by no means limited to the capital. For that reason the
first annual Hobby Electronics Show is to be held in Bristol — centre of the
South-West.

What's to see there?

@ major electronics component suppliers
| ® special exhibition offers
® Wales & West schools’ electronic project competition (*has your school
submitted an entry yet? Available from Hobby Electronics 81)

TICKETS — at the door — ADULT : £1.00. CHILD, STUDENT, OAP : 50p.
GAMES KIT® TEST GEAR ® MAGAZINES @ SPECIAL OFFERS ® BOOKS

OPEN DAYS:
Friday May 29th : 10am — 7pm @ Saturday May 30th : 10am — 6pm ® Sunday May 31st : 10am — 4pm

BRISTOL 75 5
] EXHIBITION §, S
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IGREENWELD

443 A Millbrook Road Southampton SO1 OHX
All prices include VAT @ 15% — just add 40p post

THE SPECTACULAR
1981 GREENWELD
| Component Catalogue

Bigger and better than everi!!
* 60p discount vouchers
% First Class reply paid enveiope
* Free Bargain List
* Priority Order Form
* VAT inclusive prices
* Quantity prices for bulk buyers
* Free Data Sheet
SEND 75p FOR YOUR
COPY NOW!I

BUY A COMPLETE RANGE OF
COMPONENTS AND THESE
PACKS WILL HELP YOU

ALL PACKS CONTAIN FULL SPEC. BRAND NEW
MARKED DEVICES — SENT 8Y RETURN OF
POST, VAT INCLUSIVE PRICES.

K001 S0V ceramic plate capacitors. 5%, 10 of
each velue 22pF to 1,000pF. to1al 210. £4.80.
K002 Extonded range 22pF 10 0. 14 F, 330 values
£7.88.

K003 Polyesier capacitors. 10 sach ot these
vatues: 0.01, 0.015. 0.022. 0.033, 0.047,
0.068, 0.1, 0.15, 0.22, 0.33, 0.47p, 110
altogether for £8.40.

K004 Mylar capacitors, min 100V type 10 each
all values trom 1.000pF to 10,000pF . Total 130
for £4.70.

KO00?. Eiectrolytic capacitors 25V working small
physwcal size. 10 each of these popular values 1,
2.2.4.7.10, 22. 47, 100u F. Tow! 70 tor £3.89.
KOO8 Extended range. as above, also including
220.470 and 1000p F. Tatal of 100 for £8.35.
K021 Mimsture carbon film 5% resistors CR25
orssimilar. 10 of each value from 10R 10 1M, E12
senies Towl 610 resistors £5.95.

AO22 Extended range. Total B850 resistors from
1R 10 10M £8.20.

K041 Zener diodes 400mwW 5% BZY88. etc. 10
of esch vatue from 2.7V 1o 36V. €24 series. Total
280 for £16.98.

NEW KOB1LEDs — 10 sach red. green & ysllow
3mm & Smm. with clips. Total 60 LEOs for £8.95

BUZZERS, MOTORS
& RELAYS

2401 Powertut 6V DC buzzer. 8ll metai construc-
tion. 50mm dia X 20mm 88p.

2402 Miniature type buzzer. 6. 9 or 12V. only
22x15x16mm, Very neat 8§8p

ZA50 Miniature 6V DC movwor, high quality type
A2mm diaxX25mm high. with }2mm spindle.
Only £1.

A372 Audible Warning device — solid state circutt
drves high ethiciency Uransducer 1o give high
output. Voltage reqd 4-1BV. Can also be driven
direct from TTL or CMOS. Module size
45%21x12mm. Comprehensive data supplied

80.

BARGAIN LIST 13
10-page A4 list with 800 different items, many
unusual, all al cut-price — swilches, relays, pots
Rs, Cs,
Teters, displays. packs plnels molors, elc., alc
And it's FREEI!! — just sand 9x4 stamped SAE

REGULATED PSU PANEL
Exclusive Greenweld desgn - better spec. than
anything on the market being offered at the price.
Panel 110X82X33mm high contsins all com-
ponents including bridge rectifier and smoothing
capacitos. Ready buih and testsd — just add a 30V
2A transformer snd two pots for a fully variable
voluw and curren supply.

SPEC: Output vuﬂlqi 0-28vV

Qutput current 20mA-2A

Source Impedanca OR1

Open circuit npple 10mV
Send SAE for full details of the many ways this
useful module can be used. together with price list
of parts for various options. Only €7.78

1N4006 DIODES
Special purchase of 1A rects, Russian made
Packed 1n boxes of 300, €8.80 par box; 4 boxes
€30; 10 boxes £74.

DISC CERAMICS
-0.22uF 12V 9mm da. 1des! for decoupling. 100
for £2.7%; 1000 £20.
0 05uF 12V 15mm dia. 100 £1.80; 1000 E12.
Pack of disc ceramics, assorted values and
voltages — 200 for £1

TRANSFORMERS

Mains primary. 50V 20A sec. £20. Mains pn
110V 15A sec £30; 20A £40.

SLIDER POT SCOOPY!

‘Wade by Piher. types PLAOCP & PLEOC. Silly
prices for superb goods!i

PLAOCP — 69X 16X 9mm, 40mm side langth.
220R. 2k2 or 10k in onty. Prices (any mix): 1-24
209 25-99 17p; 100+ 14p.

PLEOC — 84 x 10X 7Tmm. 60mm slide length 5k,
bg only. Prices 1-24 28p; 25-99 22p; 100+

'REGULATED PSU PANEL

Eyfluuve Greenweld dcs-gn 'ul!y variable 0-28V
& 20mA-2A. Board conains all components
sxcept pots and ranstormer Only £7.76. Suitable
transtormer and pots £8. Send SAE for tuller

detaits

CALC CHIPS Pl"
New tull spec. supphedwnhdau ypo MK50321
— tuli function inc. memory. Only

£1 BARGAIN PACKS
Each pack £1; any 25 packs £22

K101 16 BC239B transistors

K102 15 BC349A transistors

K103 10 BCS468 transistors

K104 18 BC1828 transistors

K105 50 1N4148 diodes

K106 18 BC184L wansistors

K107 18 BC213L transistors

K108 8 2N5060 thyristors, 30V 0.BA T082
case

K109 15 BC114 mensistors

80131 vansistors

8D 132 transistors

K112 12 3A 100V rects, wire snded

K113 30 DAOO2 rects 150V 0.5A

K114 15 XK6116 (BF241) ransistors

K115 18 SP1218(2N3702) transistors

K116 10 MPSLO1 NPN 140V T092

K117 10 BF450 PNP TV IF amp transistor

K118 16 ME4101 NPN 6OV AF iow noise

X119 10 2N5401 NPN 160V 7092

K121 20 7V5 400mW zeners

K122 10 VR525 525V 2.2W zener

X123 10 56V 1Wzener

K124 50 .02uF disc coramic

K125 200 1k 5% AW carbon film resistors

K126 100 300pF 63V polystyrene preformed

=8
IS

caps

K127 25 47uF 25V axial fead caps

K128 25 15uF 40V do

K129 8 AA113diodes

K130 25 470RV 0.1W presets

K131 10 VA10B6 thermistor

K133 20 3 way 5A 1arm blocks

K134 50 unmarked untested OC71 type tran
Sistors

K135 30 4.7pF 1OV radial elecs

AC187k transistors

18y f 100V non-polarized caps

K138 30 %" coil former with slug

K139 40 .0254F SOV mylar caps

K140 . 30 .05 do

K141 40 0.01p4F 400V sxiai caps (C296)

K142 25 wireended neons sid size, 90V

K143 200 squares mica insulation 25mm sq.

K144 30 IR5 IW wirewound resistors

K145 10 15004 F 16V caps ~ radial PC mntg.

K146 25 330uF 4V axial caps

K147 3 150u F 350V caps—mdial PC mntg

K148 30 wansformer former type X228

K149 12 Ferite rod type X036

K150 10 switches type W430

K151 12 0.125" red LED'S

K152 10 0.2" red LEDs

K153 30 TOS hea sinks, same as G104

K154 15 5 pin 180° Din socket, chp fix

K155 100 metres thin flex (10X 2m lengths)

K156 15 1%" chassis mnig fuseholidsr

K157 12 16 pin QIL-QIL IC sockets

K158 6 SPCO centre oft white rocket
switchas

K159 20 0.3W presets 500k V with knurled
knob

K161 20 O.3W presets 2k5 V

K162 20 0.3W presets 2M5 V with knurled

knob

K163 400 15R %W 5% preformed vert mntg
TeSISIOrs

K164 50 22pF 2% silver mica caps

K165 20 Subrmin reed switch, body 20mm

long
K166 100 3300pF 630V polyester PC mnig

caps

K168 50 AA144 diode preformed as above

K169 30 8V2 400mW zener as K167

K171 25 11Vdo

K173 12 1.54F 25V tant bead caps

X174 12 0.474F 25V 1ant bead caps

K176 24 150R 0.1W ver presers

K177 24 470R 0.1W horiz presets

K178 24 470R0.1W ver presets

K179 24 2% 0.1Whoriz presets

K180 24 2k O.tW vert presets

K181 24 2k2 0.1W horiz presets

K185 200 1R '/iW CF pretormed Rs for horiz

15mm cantres

K187 18 PE5030 NPN 5i TO92 wransistors
Vee 35V, Hie 7'

K188 18 F544 PNP Si T0O92 transistors. Vce
20V, Hte 300

K189 30 IN649 600V 0.4A diodes, pre:
formed tor H mntg

K190 16 BZY85 8Y2 250mW zener diodes

K191 8 BY300/600 Top Hat' switching
diode. 600V 6A

K192 25 RGP10B 100V 1A switching diode

COMPONENT PANELS
2525 Contsins 11 800mA 60V 2N5061 SCRs,
11 6V8 zeners, 11 1IN40O4 diodes plus Ais, Cs,
etc. Oniy £1. 3
2529 74 Series ICs — Gates and complex logic,
20 nsstd ICs on panets £1; 100 ICa €4.
7527 2X6V reed relays. 6X25030 or 25230
6X400V recis, plus Rs. Only SO0p.

TTL, LINEAR, OPTO

All new full spec — Fairchild /SGS.

TYL: 5400, 5401, 5402, 5403. 5404, 5405,
6410, 5421, 5430, 5450, 5451, 5453, 5460
— Al 12pee. 5470, 5472, 5474, 5475. 5476.
5480, 5486, 5490, 54107, 54121, 54122 —
oll 20p e, 5482, 54126 — 40p ea. Others (745,
H) on B/L 12 (SAE please).

LHNEAR: 3665 or 9666, 7 x 50V Darlingtons in
16 Di 6Op; 75452 or 4 dual periph driver 70p;
XK1444 7 CMOS P-channel butters. 15V 16 DIL
24p.

OPTO: Isolstors, FCDB31 @Op; TIL115/118
$0p; FPE100/ 106 Infra red LED £2.80; FND847
7 seg 0.8" CA £2: FNDB50 CC £2. (Data on
request jor linesr & opto devices.)

BULK BUYERS LIST — Big bargains tor quantity
buyers. Resisiors from £3.80/k, caps £7 /k. Send
SAE for list. X

OHIO SCIENTIFIC COMPUTERS

The special offer 01 the cemurv (only Swanley
could do itl):- For just £189 we will supply
Superboard 3 with a free power supply and
modulator kit and our free guard band kit (a
brilliant breakthrough in |tse|1? r this kit extends
the display to 32x32, gives 1200 and 300 Baud
tape speeds, increases the computing speed by
50% and converts the display to 50Hz for flicker
free wowm?) Guard band kit is also supplied
segam or £10. 4K extra ram £18.95. Case
Cassette recorder £17. Cegmon improved
menitor rom £28.50. Assembler/Editor taps £25,
Word processor roiam £10. Display expan-
gion kit, 30 lines x aracters for Superboard 2
{not 3) £20. Cheapo memory expansion offer:-
Buy a 610 expansion board with 8K rem on
board and space for another 16K for £158 and
get a free 5V 4A power kit and any extra ram you
want for £3/K. Buy a mmiﬂop&v disc drive + case
+ power :uppl}/ + DOS for £275 and we will do
the extra ram for £2/K (max 16K). Wemon Im.
proved monitor rom £19.95. New Series 2 Chal-
lsnger C1P:- cheapo 4K version £202. Ohic 8K
version (Hlustra(ed?

PRINTERS

Buy any of the below and get a free interface kit
and wovd procouor program for UK101 or

oKl 80 (illustrated)
ﬁﬁ Base 2 BOOMST £299. Selkosha GP80 £225.
Epson MXS0 tractor £359, Epsom MXB0 tractor *
+ fncnon £399. Epson MX70 £279. Epson TX80

MEMORV CH
2114 450ns ﬂ 15 4116 200ns £2.83. 4027 £1.30.
All low current.

SINCLAIR PRODUCTS

Sinclair products only are all post free. SC110
Oscilloscope £139. Adaptor £4. Rechargeable
batteries £7.96, X1 probe £8.05, X10 probe £8.86,
Carry case £8.80. PFM200 £54.50, Adaptor €4,
Cass £1.73. connector kit fﬁ 27, POM35 £32.96,
adaptor £4, case £1.73. DM235 £56.50. DM350
£78.50. DM450 £107.95, ndapmr £4, case £8.80,
rechargeable batts £7.95. Microvision TV £88,
adaptor £6.88.

BATTERY ELIMINATORS

3-way type 6/7%2/9V 300mae £3.50. 100ma radio

types with press-studs 9v £4.95, 9+ 3

convertor 12v input, output 3/4
8 £3.04.

BATTERY ELIMINATORKITS &

100mn radio types with press-studs 9v £1.79,
% Stabilized 8-way typos

3/4W6/7 /9/12/15/18v 100ma £3.12, 1 Am,

£8.30. Stablhzsd powar kits 2-18v 100ma £3. 12

1-30v 1A £8.50, 1-30v 2A £15,30. TTL and compu-

o1 suppliss 5V stabiized 1124 €9, 34 £14. 6A

v car convertors 6/71/2/9v 1A £1.62.

TV GAMES %
AY-3-8600 + kit £12.98. AY-3-8550 + kit £9.26.

PRINTED CIRCUIT MATERIALS %

PC etching kit: economy £3.42, standard £5.76.

40 sq In pcb . 1lb FeC1 £2.20. Etch resist

pens:-economn . dalo 90p. Drill bits 1/32” or

émm 3b6p. Etching dish 92p. Laminate cutter
1.30.

BI-PAK AUDIO MODULES +

AL30A £4.53. PA12 £9.31. PS12 £1.75. T538?
50 £27.90. AL60 £5.62, PA100 £19.24.

SPME0 526 BMT80 £6.36. Stereo 30 £24. 14

ALBO0 £8.56

COMPONENTS %

1N4148 1.8p. 1N4002 3.7p. NES55 8 dil 26p. 7418
dll ZOp B 182, BC184, BC212, BC214, BCH47,
r Resistors 5% Y4W E12 10R to 10M
1 5p 0. Sp for 50+ of one value. Poiyester capaci-
tors 160v 015, .0688mf 2.9p, .047, .imf 4.4p,
.0imf 3.3p, 022 .033mf 3.7p, .15, .22, .33m1 B.4p,
47mf 8.8p. Polystyrene capacitors 512 63v10to
pf 4p, 1n2 to 10n Bp. Ceramic capacitors 50v
ES 22pf to 47n 2.5p. Electrolytic capacitors 50v .5,
2mf 8p, 25v 5, 10mf Bp, 16v 22, 33mf 8p, 47mf
5p, 100mf 7p, 330, 470mf 9p, 1000mf 11p. Zeners
400mw £24 2v7 to 33v 7p. Preset pots subminia-
ture 0.1W horiz or vert 100 to 2M2 Bp. IC sockets

8dil 8.7p, 14 dil 10.1p, 16 dil 12p.

SWANLEY ELECTRONICS

Dept £T1, 32 Goideet Rd, Swanisy, Kent, BR8 BEZ

Postage £3.50 on computers, £4.50 on printers
and 45p on other orders. Lists 27p post free,
Please add VAT to all prices except those sec-

tions marked with a % which already inciuda it at
the old 15% rate. Qverseas and credit orders
| . ZX80 part

human activity over the next ten

stages.

today in your own home.

MASTER ELECTRONIC

computerisad equipment.

MASTER COMPUTERS

® Complete Home Study library.

@ Services of skilled tutor available.

MASTER THE REST

# Semi-conductor technology.

Conquer the chip.
. Be it a career, hobby or interest, like it
or not the Silicon Chip will revolutionise every

Knowledge of its operation and its use
is vital. Knowledge you can attain,
through us, in simple, easy to understand

Learn the technology of the future

@ Building an oscilloscope. @ Recognition of components

® Understanding circuit diagrams. @ Handling all types Solid State ‘Chips’.
@ Carry out over 40 experiments on basic circuits and on digital electronics. \
® Testing and servicing of Radio. T.V., Hi-Fi and all types of modern 1

LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW 1
THEY WORK - THEIR ‘LANGUAGE’ AND HOW TO DO PROGRAMS.
@ Special educational Mini-

Computer supplied ready for use. @ Self Test program exercise.

@ Radio Amateurs Licence. ® Logic/Digital techniques.
@ Examination courses (City & Guilds etc.) in electronics.

@ Kits for Signal Generators — Digital Meters etc.

years.

LEARN THE PRACTICAL WAY
BY SEEING AND DOING ]

i Piegse send yeur FREE brochure

F withgot ubt gdtign te -
n Narte
E Aodress .

l BLOCK CAPS PLEASE

Tamnterested in - I
PHACTICAL ELECTRONICS oo, '
COMPLTER TECHNOLOGY .........
OTHER SUBJECTS _...... ..

(plemse nate vour interest)

_ET/5/817

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL

1 4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS.
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control three mains switches and two
lamp dimmers in a single room, this
infra-red system can be used to ac- ,
tivate virtually any electrical appliance ;'
from the comfort of the armchair or |
bed. Pure luxury at a modest price.

Design by Ray Marston.
Development by Plamen Pazov.

system comprises a small hand-held transmitter and a

combined receiver/decoder unit that provides five in-
dependent channels of decoded outputs (logic 0 or logic 1).
Three of the control channels are of the latching type and are
each controlled by a pair of push-buttons (one ON, one OFF)on
the transmitter: an ON instruction produces a logic 1 output
from the appropriate channel of the decoder, while an OFF in-
struction produces a logic 0 output.

The remaining two control channels are of the non-latching
type and are each controlled by a single push-button in the
transmitter: the decoder produces a logic 1 output when a non-
latching transmitter button is pressed or a logic 0 output when
the button is released. The transmitter thus uses a total of eight
push-buttons to control the total of five remote<control chan-
nels. The system has a typical remote-control range (from
transmitter to receiver) of about 10 m.

The system is specifically designed to control up to three
mains power switches and two lamp dimmers in a single room.
With this in mind, the remote-controlled power switch and the
remote-controlled touch dimmer projects described elsewhere
in this issue of ET1, and the noiseless power switch project of the
March ‘81 issue, have been specifically designed to interface
with the outputs of the decoder unit of this five-channel remote-
control system. The power switches are designed to be controll-
ed by the latching channels, and the dimmers by the non-
latching channels.

Thus, you can use the system to turn on lamps, TVs, hi-fi
systems, or any other appliances that draw mains currents
below 5 A, by using it in conjunction with this month’s remote-
controlled power switch project; or to control electric heaters or
other appliances that draw mains currents up to 15 A by using it
in conjunction with the noiseless power switch from the March
issue; plus two touch controlled lamp dimmers, all from the
comfort of an armchair or bed.

In practice, of course, you can use the single hand-held
transmitter to control up to five appliances in every room of the

T his sophisticated five-channel infrated remote control

ETLMAY 1981

PROJECT

house if you so wish. All you need to do is fit a duplicate
receiver/decoder unit, etc., in all required rooms. Thus, you can
use the transmitter to control dimmers, hifi and TV when you
are in the lounge, and use the same transmitter to control a
lamp, radio and electric heater when you are lying in bed. Nice.

Construction: The Transmitter

The transmitter unit is specifically designed to fit in a small
Verobox (see Buylines). All components, including the eight
push-button switches, are mounted on a single PCB, with the
switches mounted directly on the copper side of the PCBand all
other components mounted on the ‘plain’ side. A good deal of
care is required in the construction.

Start the construction by etching the PCB and cutting it to
size, noting its unusual shape. Now assemble all components
other than the push-button switches, LED1 and IC1 on the plain
side of the PCB and solder them in place, noting the following
points;

(i) All but three of the resistors are mounted vertically on the
PCB; (i) An 18-pin DIL socket is soldered to the PCB to accom-
modate IC1; (iii) The two IR diodes are mounted vertically on
the PCB but are then bent at right angles to pass through holes
cut in the case front panel. Slide switch SW1 is soldered directly
to Veropins on the PCB and is angled so that its control knob
passes through a slot in the front panel. Capacitor C1 hasa10V
rating and needs to be as small as possible. -l
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Fig.1 (Right) Circuit diagram for the

infra-red transmitter. . i 3 D & .

Below: The completed transmitter. The } L .

two infra-red LEDs and the onjoff switch - I° YWt | cHANNEL 1 I CHANNEL 1
are mounted through the fr:en‘t‘ pamttlel..;e swiTch »%W\«* = i

the ‘transmit’ LED is positioned on = c 800 c

top of the case with the push-buttons so »—ﬁ'VW\—J— et - c2

that it can be seen during operation. > ‘t . b “‘:[—;97 | E?:Num l g&iuunz
Note that channels 1 to 3 have two 37 e

buttons each (on and off). Channels 4
and 5 are non-atching and only require
one button.

NOTE: 1
) | ic115 sAB3210 1
Q1 I1SBFXS8
Q2 & Q3 ARE BCI82L
R8 LED11S ANY RED LED
22k iR LED1 & 2 ARE LD2Y b i
_) - 3
- d OFF oN
-89 0k ]
R3
12K ‘i i

. S P8 -
e — CHANNELS | CHANNEL 4
\ AREA i f
| Eoe
1 S

LD271 CONNECTIONS

HOW IT WORKS

I TRANSMITTER

1 The heart of the transmitter is IC1, an LSI PMOS chip. This chip
receives instructions via an eight-row (pins 9-16} by four-column (pins
} 2-5) matrix that can be activated by up to 32 push-button switches. On-
ly eight switches are used in our application. The circuit is clocked at
about 60 kHz by the R9-L1-C2-C3 oscillator when the IC is active.

When the transmitter is in the quiescent state the IC is discon-
nected from the battery by turn-on transistor Q3 and the complete cir-
cuit (including the clock oscillator) is de-energised. Under this condi-
tion the entire circuit draws a total leakage current of only a few
microamps from the supply battery. When any of the key switches are
pressed, negative potential is applied to one of the ‘row’ pins via one of
the resistors R4-7; pin 7 goes high and turns Q3 on, thus energising the
IC and its clock oscillator.

Whenever the IC is energised by a press-button operation a
keyboard scanner commes into operation, detects the code of the ac-
tuated switch and converts this information into a clock-related serial
output code that appears on pin 8 and is unique to that particular
switch. This serial code signal is fed to the infra-red transmitter LEDs
via Q2 and Q1.

The transmitter serial code consists of a start bit, followed by six in-
| formation bits, which are read out in biphase code at half the clock fre-
1 quency. This seven-bit serial code signal has a total frame time of
about 11 mS and is repeated at a time-base rate of about 130 mS
throughout the duration of a key press. When the press-button is’
| releaseda seven-bit ‘end of signal’ code frame is transmitted and the

transmitter then automatically deactivates again when Q3 turns off.
The serial output code from pin 8 is amplified by Q2 and is used to
pulse constant-current generator Q1 on and off via R2 and LED1. Q1
feeds current pulses of several hundred milliamps to the two series-
connected infra-red transmitter LEDs, this high current being supplied
‘by storage capacitor C1. Although the peak IR LED currents are very
high (thus ensuring a good operating range), the mean currents
(averaged over one time-base period) amount to only 5 mA or so.
Thus, considering that the transmitter will typically only be re-
quired to operate for about half-a-second per instruction, it can be
' seen that roughly 100,000 instructions can be transmitted from a single
PP3 battery during its life. Put another way, a single PP3 is capable of
transmitting 250 instructions every day for about one year.

BUYLINES

The SAB3210 and SAB3271 are available from Electrovalue and Wat-
ford Electronics — Watford can also supply the LD271 and SFH205. | |
The push-button switches and switch caps are available from Ambitin- |,
ternational, as is the variable inductor L1. The cases used for the
preamp and decoder unit are obtainable from West Hyde
Developments (order as Samos 006 and 001 respectively).

This photograph shows the copper side of the assembled PCB, with the
ingredients of the ‘mylar sandwich’. The plastic fits over the switches and the
caps hold it in place.
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Fig.2 Component overlay for the infra-red transmitter; the board is a peculiar
shape so that it will fit the case specified. Most of the resistors are mounted
vertically to save space. The overlay is drawn with the component side
uppermost — PCB1-8 and LED1 are actually soldered on the copper side, as
shown in the photographs.

PARTS LIST

TRANSMITTER

Resistors (All AW, 59%)
R2

R1 1

R2 47R

R3 12k

R4,5,6,7 39k

R8 22k

R9 47k

Capacitors

(o] 1000u 10 V axial electrolytic
C23 680p polystyrene
Semiconductors

1IC1 SAB3210

Q BFX88

Q23 BC182L

LED1 any red LED

IR LED1,2 LD271

Miscellaneous

SW1 miniature slide switch

PB18 KHC10901 (push-to-make non-locking)

] 87BN132HM (22 mH variable inductor)
Verocase (code 202-21303)), caps for switches (KT5 — 8 off)

PROJECT : IR Remote Control

Now turn the PCB over and solder the eight push-button
switches (and LED1) to the copper side. A great deal of care is
required here and a miniature soldering iron is needed. Proceed
as follows. First, remove the snap-on caps of the switches and
straighten the four switch mounting legs, using a pair of pliers.
Note that small pips are moulded into the underside of the swit-
ches, to fix their height slightly above the surface of the PCB: do
not remove these pips. Now press one switch into position from
the PCB copper side and solder its four legs to the PCB. Repeat
the process, soldering one switch at a time, until all eight swit-
ches are in place. You'll find this a distinctly fiddly process.

When all eight switches are in place, take a strip of white
mylar film (available from your local art shop), place it over the
bank of switches, cut holes in the strip so that the eight push-
button operating shafts pass freely through the mylar, and then
fit the switch caps back in place and check that the switches
operate freely. The mylar film simply enhances the appearance
of the finished transmitter unit.

This completes the construction of the electronics side of
the transmitter and it can now be given a simple functional test.
First, set the adjustable core of L1 to mid position, fit IC1 into
place, connect a 9 V (PP3) battery, and turn SW1 on. Now press
the push-button switches one at a time and check in each case
that LED1 flashes intermittently for the press duration. If all is
well, you can fit the unit into its case, as follows.

First, offer the PCB assembly up to the top half of the case
(the battery holder is in the lower half), align it withthe two small
front mounting holes and carefully mark out the positions of the
eight push-button switches on the case, so that four broad ac-
commodating slots can be cut in the case to accept the switches
as shown in the photographs. Cut the slots and re-check the fit.

Now similarly line up the PCB assembly so that holes/slots
can be cut in the metal front panel to accept LED1, the two IR
diodes, and the control knob of SW1. Once the holes are cut,
complete the connections to the PP3 battery in the holder in the
jower half of the case and screw the whole assembly together.
The transmitter construction is then complete.

Note that the transmitter cannot be given a final test until
the receiver/decoder construction is complete. When using the
unit, however, note that the only function of SW1 is that of en-
suring that the transmitter will not be activated accidentally
when carried in the pocket, etc: in normal use SW1 can be left
permanently on, since the unit consumes virtually zero quies-
cent current.

ETI MAY 1981

The transmitter PCB mounted in its case. You can see how the infra-red LEDs
are bent at right-angles, and the slide switch soldered to Vero pins, so that
they face forward through the front panel.

e
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SFH 205
CONNECTIONS

Rear view of the preamp and decoder units.
In use the two are connected by three-core
cable. There are five-pin DIN sockets on the
decoder because we ran out of three-pin
sockets!

Construction: The Receiver/
Decoder

The receiver/decoder is built as two units, with the IR
preamp housed in one small screened case and the main
decoder circuit and power supply housed in a separate, larger,
box: the two units are interconnected by a length of three-core
cable. In use, the preamp s placed in a clearly visible position in
the room and the main unit is hidden out of sight.

Start the construction by building the IR preamplifier,
assembing the components as shown by the overlay. Take care

to ensure that infra+ed detector IRD1 is connected with the cor- &N Q’"t
rect polarity. When construction is complete, mount the PCB in s \ ! N\t g

a steel or tin case, after first cutting a hole in the case front for

IRD1, and ground the case to the 0 V supply line. Finally, fit a N

DIN socket in the rear of the case, to facilitate connections to 3 ; Vepre { P
the main decoder/power supply unit, and complete the interwir- f S

ing.
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HOW IT WORKS

THE RECEIVER/DECODER

The receiver/decoder unit detects the infra-red signals from the
remote-control transmitter, amplifies them to a useful level, decodes
the information that the signals carry, and then uses this information
to implement a switching action on one or other of the latching or non-
latching outputs of the decoder. These outputs can then be used to ac-
tivate external power switches and lamp dimmers, etc. The
receiver/decoder unit comprises three main sections, an infra-red
receiver/preamplifier, the main receiver/decoder unit, and the power
supply.

The transmitter IR signals have a basic frequency of about 30 kHz
{half the transmitter clock frequency): they are detected by IRD1 in the
receiver preamp and are amplified first by Q1 and then by IC1. A pro-
blem in designing IR preamplifiers is that the circuit not only has to
provide high gain for long range operation but must also not saturate
when the transmitter is placed only a few inches from the receiver.

With the latter point in mind, R1-R2-D1 and C2 are used to prevent
the bias point of Q1 shifting under heavy drive conditions. D2 and D3
clip the level of the final IC1 output signal, to prevent overdriving of
following stages. The values of C2-C3-C4-C5 and C7 are chosen to
make the preamplifier reasonably frequency selective, thereby ensur-
ing a good low-noise figure. The preamplifier unit must be mounted in
an electrically screened case.

The output of the preamp is further amplified by the Q2-Q3 stages:
of the decoder circuit and are then passed on to pin 6 of 1C2. Preset
PR1 enables the effective sensitivity of the circuit to be varied over a
wide range and LED1 is used as a sensitivity indicator when initially set-
ting up the circuit.

1C2, which uses L1 and C10-C11 as clock elements, inspects the in-
coming pin 6 signal, checks it for compatability with its own clock fre-
quency and with certain logic parameters, and if all is well converts the
seven-bit biphase serial input signal into an equivalent six-bit parallel
code, which appears on pins 8 to 13. Simultaneously, each time that a
correct code conversion is made, a brief positive pulse appears on pin
15, and this pulse is used to trigger monostable IC6c-1C6d and thereby
drive LED2 on to give a visual indication of the decoding action of the
circuit; this LED indication is of value wheniinitially adjusting L1 to set
up the system.

The six-bit parallel output code signals of IC2 are fed to IC3 and IC4,
which decode eight of the possible six-bit combinations (correspon-
ding to the eight possible codes generated by the eight push-buttons in
the infra-red transmitter) and these decoded signals are made
available on pins 14, 3,15,2,6,1,4 and 7 of IC4. Each of these outputs is
normally low, but can be driven high by closing the appropriate button
on the IR transmitter.

The pin 4 and pin 7 outputs of IC4 are made available, via 1k0
- limiting resistors, at output sockets SK4 and SK5 respectively of the
decoder unit, and act as non-latching remote control output channels.
The 14/3,15/2 and 6/1 outputs, on the other hand, are each used to con-
trol a simple set-reset bistable which has its output taken to one of the
SK1-3 sockets, each of which acts as a latching remote control channel
output. Note that the inputs to the bistables are damped by simple R-C
networks, to eliminate transient activation. Also note that all output
channels are provided with LED indicators, to give a visual indication
of the channel state.

The complete receiver/decoder unit is powered from 15V DC supp-
ly, derived from the mains via T1-BR1 and IC7. This supply is also made
available at channel output sockets SK1 to SK3 and can be used to
power auxiliary circuitry, such as the remote-controlled power switch
described elsewhere in this issue of ET).

Proceed now with the construction of the main
decoder/power supply unit, noting that some care is needed in
the construction of the PCB. Start the PCB assembly by fitting
the four wire links and the Veropins and then systematically fit
the remaining components in place, working through the
assembly from the left (PSU components) to the right. Fit the
regulator (IC7) with a small heatsink, sufficient to dissipate
roughly 3 W.

When the assembly is complete, fit the PCB assembly into
a suitable case, together with mains transformer T1, six DIN
sockets (one input, five output) and the six indicating LEDs, and
complete the interwiring. Finally, complete the mains connec-
tions and check that the 15 V regulator circuit is working cor-
rectly, with outputs available at sockets SK1 to SK3. If all is well
the system is ready for setting up.
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PROJECT : IR Remote Control
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Inside the preamplifier case; power and signals pass via the DIN socket on
the left. The infra-red detector diode is fitted at the far right of the PCB and
requires a cut-out in the side of the case.

Close-up of the wiring for the sockets on the decoder unit. One of these is for
the input from the preamp — the other five distribute the decoded signals to
the equipment under control.
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General view of the decoder/power supply unit showing the internal layout.
The common ground connection for the LEDs is made by soldering a length
of tinned copper wire to the cathodes.
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Fig.4 Component overlay for the decoder PCB. Note that LED1 is for setting
up only and is soldered to the PCB.

Setting Up The System

To initially set up the fivechannel remote control system,
proceed as follows. First, interconnect the preamp and the main
decoder/power supply unit. Switch the units on and adjust
preset PR1 so that LEDT (mounted on the PCB}just glows faintly
and then turn PR1 back so that the LED just turns off. Now
operate the transmitter by pressing one of its buttons and see if
LED2 illuminates, indicating that a decoding action is taking
place. Adjust the core of L1 (in the decoder) to find the extreme
positions at which decoding ceases and then finally set the core
halfway between these points. If you can't get the circuit to
work, use a ‘scope to check that a code signal is being received
from the output of the preamp; if not, you've probably fitted the
trans(rjn itter LEDs or the preamp detector diode the wrong way
round.

When all is well, check (by means of the indicating LEDs)}
that you can turn all five control channels on and off by using
the appropriate press buttons on the transmitter. Finally, check
that the system has a control range up to about 10 m, slightly ad-
justing the PR1 setting if necessary. The setting up procedure is
then complete and the system is ready for use.

Using The System

To use the system with the touch dimmer, simply take the
outputs of the SK4 andfor SK5 nondatching channels to the +
and — inputs of the dimmer unit. To use the system with this
month’s power switch project, use the latching outputs of
-sockets SK1, SK2 or SK3 to feed instructions and power to the
switch units.
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Fig.5 Overlay for the preamplifier. The leads of IRD1 have to be bent so that
the sensitive face points forward.

PARTS LIST

IR PREAMP/DECODER/POWER SUPPLY

IRD1

Resistors (All 4W, 5%)
22k

R1

R2 8k2

R3 10k

R4 1M2

R5,20 1M0

R6,29,31,33,35,37 1k0

R79 3k3

R8,21 6k8

R10,11,19,22,23,

24,25,26,27 47k

R12 470k

R13 470R

R14,18,28,30,32,

34,36 2k2

R15 680k

R16 4k7

R17 12k

Potentiometers

PR1 47k miniature horizontal preset
Capacitors

c1 22u 25 V tantalum

C2 47n polyester (C280)
3, 10n polyester (C280)

c4 1n5 polycarbonate

C59 1n0 polycarbonate

Cé 2u2 35 V tantalum

Cc7 4n7 polycarbonate

cs 100p polystyrene

C10 680p polystyrene
C12,14,15,16,17,

18,19,20 100n polyester (C280)
C13 470u 25 V axial electrolytic
c21 1000u 63 V axial electrolytic
Semiconductors

1C1 CA3140

1C2 SAB3271

1C3 40238

1C4 40288

1C5,6 4001B

IC7 7815

Q1 BC182L

Q23 BC109

BR1 50 V, 1 A bridge rectifier
D1-3 1N4148

IRD1 SFH205

LED1-7 0.2” red LED
Miscellaneous

L1 87BN132HM (22 mH variable inductor)
SK1-6 three-pin DIN sockets

Transformer (15 V, 12 VA), %” grommet, cases (see Buylines).

Finally, to use the system to control the noiseless power
switch project of the March ‘81 issue, use one of the latching
outputs of the decoder to feed control information only (NOT
power) to the noiseless switch. ETI
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EXPERIMENTOR BREADBOARDS
No soldering modular breadboards, simply plug
components in and out of letter number identified
nickel-silver contact holes Start small and simply
snap-lock boards together to build a breadboard of
any size.

All EXP Breadboards have two bus-bars as an integral
part of the board, if you need more than 2 buses
simply snap on 4 more bus-bars with the aid of an EXP
48

EXP 326 £1.80 The ideal breadboard wors weeti )
for 1 chip circuits. Accepts 8, 14, 16 and
up 10 22 pin ICs. Has 130 contact points
including two 10 point bus-bars. paves deare

EXP 360 £3.18 Specially designed 4
for working with up to 40 pin ICs
perfect for 3 & 14 pin ICs

Has 270 contact points including % +
two 20 point bus-bars.

EXP 300 £6.75 The
most widely bought
bread-board in the UK.
With 550 contact
points, two 40 point
bus-bars, the EXP 300 will accept any size IC and up
to 6 x 14 pin DIPS.Use this breadboard with
Adventures in Microelectronics

EXP 600 £6.30 Most
MICROPROCESSOR *
projects in magazines
and educational books
are built on the EXP 600. *

EXP 660 £3.80 Has 6" centre
spacing so is perfect for
MICROPROCESSOR applications.

EXP 4B £2.30 Four
more bus-bars in
“snap-on’’ unit.

e mﬂm:

The above prices are exclusive of P&P and 15% VAT.

THE GSC 24 HOUR SERVICE
TELEPHONE (0799) 21682

" With your Access, American Express,
Barclaycard number and your
order will be in the post immediately

GLOBAL SPECIALTIES CORPORATION

S —

G.S.C. (UK) Ltd, Dept. 9TT

Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Tel: Saffron Walden (0799) 21662
Telex: 817477
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Available from selected stockists

ELECTRONICS BY NUMBERS
No. 10 SOIL MOISTURE TESTER

No more wilting houseplants with this soil
moisture test. Just place the probes into the
soil and it will light up to tell you whether
the soil is '‘too wet” or “'too dry”’. You
don’t even need green fingers.

No. 11 DIGITAL ROULETTE

The suspense and excitement of the casino
in your own home, Just press the button,
the circle of lights go round and there is the
sound of the roulette wheel as well, both
gradually slowing down to reveal the
winning number.

No. 12 EGG TIMER

How do you like your eggs done, hard or
soft, just set the timer and it will sound
when the egg is done to your liking. Long
battery life because it switches itself off
automatically. So get cracking now!

Want to get started on building exciting
projects, but don’t know how? Now using
EXPERIMENTOR BREADBOARDS and
following the instructions in our FREE
‘Electronics By Numbers’ leaflets,
ANYBODY can build electronic projects.
For example, take one of our earlier
projects, a L.E.D. Bar Graph;

P o ° H o
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You will need; One EXP 300 or EXP 350
breadboard 15 silicon diodes
6 resistors 6 Light Emitting Diodes
Just look at the diagram, Select R1, plug it
into the lettered and numbered holes on the
EXPERIMENTOR BREADBOARD, do the
same with all the other components,
connect to the battery, and your project’s
finished. Alf you have to do is follow the
large, clear layouts on the 'Electronics by . h .
Numbers® leaflets, and ANYBODY can build base. Large capacity with Kit economy.
a perfect working project, PROTO-BOARD 100 KIT £11.80

r - e oe on s s TS EASY WITH G.S.C.onas =m =n == ==
i TO RECEIVE YOUR FREE COPY OF PROJECTS 7, 8and 9
Just clip the coupon

Give us your name and full postal address (in block
capitals). Enclose cheque, postal order or credit card
number and expiry date, indicating in the appropriate
box{es) the breedboard(s) you require.

For full detalled instructions and layouts of
Projects 10, 11 and 12, simply take the coupon
to your nearest GSC stocklst, or send direct

to us, and you will recelve the latest
‘ELECTRONICS BY NUMBERS' leaflet.

f you have missed projects, 1,2 and 3,0r 4,5
and 6, or 7, 8 and 9, please tick the appropriate
box in the coupon.

PROTO-BOARDS

The ultimate in breadboards for the minimum of cost.
Two easily assembled kits.

S2C LR GUBTMEATAL SPELIBUNG DoaRb R 00

PB6 Kit, 630 contacts, four 5-way binding posts
accepts up to six 14-pin Dips.
PROTO-BOARD 8 KIT £9.20

PH 100 Kit complete with 760 contacts accepts up to
ten 14-pin Dips, with two binding posts and sturdy

1

For immediate action |
The GSC 24 hour, 5 dsy a week service. o
Tslephone (0799) 21682 and give us your Access,
American Express or Barclaycard number and your

order will be in the post immediately.

EXPFRIMENTOR iIC CAPACITY |UNIT PRICEINC | Qty '
I BREADBOARDS CONTACT 14 PIN DIP PEP & 15% VAT TSQ ] NAME. ... .. oot onanmunven
' EXP 326 130 1 tam ADDRESS . ...\ coeunineneiannin, l
EXP 360 270 3 £ Q.‘
I P10 e . TN o R E Ty . '
EXP 800 £ 8.39 NVEPTITY | CERTETTYY. L I YT d
I use with i ]
0.6 prich £ EBG
EXP 860 270 > £ 5.00 I enclose cheque/P.O. forf ..........
Dip's Strip ) Debit my Barclaycard, Access,
l Bus-Bar ; . " l
EXP 4B Fog[‘:%:?s.m £ 3.50 l American ExpresscardNo. .......... J
I - = el Expirydate . . ... .. .
PROTO-BOARDS]
it you missed project No's
I PBE 630 | 6 ] €178 | 1 1to9tickbox. m) I
PB100 760 1 10 | £14.72 1 1 Forkree tick hox 0
GSC {UK) Ltd., Dept. 9TT, Unit 1, Shire Hill Industriat Estate, Satfron Walden, Essex CB11 3AQ.
L Tel: Saftron Walden (07989) 21682. Telex: 817477, J
N N G DR AN END AED BN DEN GEn NN BND SN GES BN aEs A e



Pack No. Pack No.
A10 10 PP3 battery leads S0p F331 1 BD139 transistor 45p
A72 10 3.5mm jack plugs 80p  F421 1 MIJ2955 transistor 110p .
A73  103.5mm jack sockets 80p F43  $ 78L0S regulators 180p
A74A 5 Standard jack plugs F46A | 7805 regulator 70p
A75A 5 Std. jack sockets 9p  F47A 17812 regulator 70p
AB4A 55 pin 180 DIN plugs 70p F49A 17905 regulator 75p
A8SA S5 pin 180 DIN sockets 5Sp  FS53 1 LM3I17T variable reg.
C21 S Min. slide switches 75p F54  LM323K 3A 5V reg. 500p
C28 5 Push to make switches 70p H1l 20 IN4002 diodes 75p
C29° 5 Push to break switches 90p H30 2 WO005 bridge rectifiers 45p
C50 208 pin DIL sockets 170p H60 100 1N4148 diodes 180p
C51 20 14 pin DIL sockets 200p H73  2C106D thyristors 90p
C52 2016 pin DIL sockets 20p ]S 100.2in red LEDs 100p
E10  Resistor kit. 650 resistors 14W J25  100.2in green LEDs 150p
1S‘? ea value 4.7 to IM 145" 100.2in yellow LEDs 150p.
5 ingle potentiometers 170 200.2in LED clj St
SK-1M log in lin ¥p 7 100.125in red LEDs 100p
= Slide potentiometers. 60mm J27  100.125in green LEDs 150p
travel. SK-500K fogorlin -~ 65p 147  100.125in yellow LEDs 150p
E26 10 100K min. presets 700 1722 200.125in LED clips 60p
E3]1 10 1u 63V electrolytics S0p 375 1 FNDS00 CC display 100p
E33  104u7 63V radial elec, S0p K5 5741 op amps. 90p
E34 1010y 25V radial elec. S0p K20 SCA3140 op amps. 225p
E37 10 100u 25V radial elec. 75p K30 5LM301A op amps. 140p
E44 10 1u35V bead tants. 100p K40 1LM3240f amps 50p
ES0  100.01 C280 polyester S0p K50 1LM3802W amp. 70p
ES4  100.01 C280 polyester S0p K75 1LM3914 LED gar graph  320p
E10 10 BCI07 transistors 90p K85 S NESSS timers 110p
F11 10 BC108 transistors 20p K9 1 NESS56 timer 50p
F12 10 BC109 transistors 90p K100 STLOSI op amps 175p
F17 10 BC214L transistors 90p 18 54011 CMOS 130p
F27A S 2N3819 transistors 100p L9 14013 CMOS 40p .
F311 1BDI3I transistor 45p L1l 14017 CMOS 75 |
F312 1 BD132 transistor 45p L22 140495CMOS 45p
All prices include VAT. Please add 50p postage and packing. Send s.a.e. for |
our complete catalogue.

Rapid Electronics Limited

Hillcroft House, Station Road. Eynsford, Kent

Rapid Electronics

Assemble

X 5 itnan evennnél - @ SILENT RURNING
MECHANISM MECHANISM & CASE @ LARGE ILLUMINATED
WITH ALARM lnc.assembly instructions MNUMERALS

DIGITAL CLOCKS

as useo wBRAUN

@ AC MAINS
® SIZE6% x2%e x2%
Your receipt is a 2-year
guarantee

HENRY'S RADIO EXPORT
404 EDGWARE ROAD, e DELIVERY

LONDON W2 1ED 91-723 1008

Y"Yﬂm :
‘e | FROM STOCK
e e FROM STOC,

PARNDON ELECTRONICS LTD.

Dept. No. 22, 44 Paddock Mead, Harlow, Essex CM18 7RR. Tel. 0279 32700

RESISTORS: !/ Watt Carbon Film E24 range + 50 tolerance. High quality resistors
made under strictly controlled conditions by automatic machines. Bandoliered

IN4148  3p each. Min order quantity — 15 items
£1-60 per hundred

DIL SWITCHES: Goid plated contact in fully seaied base - solve those

programming problems

and colour coded.
] £1-00 per hundred mixed. (Min 10 per value}
£8-50 per thousand mixed. {Min 50 per value) =
) Special stock pack 60 values. 10 off each ES-EO/ =
4 Way 86p each. 6 Way £1-00 each. 8 Way £1-20 cacn

DIODES:
DIL SOCKETS: High quality. low profile sockets.

8pin- 10p. 14 pin- 13p. 16 pin — 15p. 18 pin - 19p. 20 pin -~ 25p
22 pin - 29p. 24 pin - 35p. 28 pin - 39p. 40 pin - 57p.

1 ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS
MIN. ORDER - UK. £1 00. OVERSEAS £5 - CASH WITH ORDER PLEASE

J

is supplied.

Star Spangled Banner,
William Tell Overture,

% Fully guaranteed

BUILD THE WORLD FAMOUS
CHROMA-CHIME

Give your friends a warm welcome. Yes, think
how delighted and amazed they will be to hear the
musical Chroma-Chime play when they press your button!
The Chroma-Chime uses a microcomputer to piay
24 well-known tunes. The kit is simplicity itself for
ease of construction. Absolutely everything needed

Plays 24 well-known tunes including:

Greensleeves, Rule Britannia,
Colonel Bogey, Oh come all ye faithful,
plus many other popular tunes.
% No previous microcomputer experience necessary
Y All programming retained is on chip ROM

<i?

==

~

X Ideal present any time

ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOW 7 2t DAYS FOR DELIVERY

i o e e G o e v s e e o S

Please send me ET1.5.81

TO CHROMATRONICS. RIVER WAY. HARLOW. ESSE X Telephone(0279)41861

NAME

ADDRESS

{ enclose chegue/PQO value £ ordebitmy
S TN = = ) M IO 0 A A
Signature

CHROMATRONICS

The SENSATIONAL

9" metal cased monitors
at the lowest price ever —
£55.77 incl. VAT and
carriage extra.

P4 phosphor standard.
P31 and P39 available

at an extra £11.560 total.

Sony colour camera type
2010P only £335.00 total
including VAT and P & P.
12v operation IV composite

video out.

Shugart Floppy Disk Drives
SA400 £146.05
SA450 £280.31
SA800 £337.52
Prices include VAT

Ask for Crofton Mail B ﬁ
Order Catalogue.

Allitems subject to avarlabiity The above prices nclude VAT
Carnage will be charged at cost

Phone o write to

CROFTON ELECTRONICS LIMNITED
35 Grosvenor Road, Twickenham, Middx TW1 4AD.

Tel: 01-891 1923/1513

S

CROFTON Offer

All major credit cards accepted.

=

J
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electronics today international

How to order; Maké cheque§ payable tb ETI Book Sérvice. Payment in sterling only pleas

nt to: ET! Book Service,

Modmags Sales Office, 145 Charing Cross Road, London WC2. All prices include P &P. Prices may be subject to change without notice.

Beginners Guide to Electronics Squires £4.26
Beginners Guide to Transistors Reddihough £4.25
Beginners Guide to Integrated Circuits Sinclair £4.25
Understanding Electronic Circuits Sinclair £5.10
Understanding Electronic Components Sinclair £5.10
Beginners Guide to Radio King £4.26

Beginners Guide to Audio Sinclair £4.25
Understanding Electronics, Warring £4.90

COOKBOOKS

TV Typewriters Cookbook £7.75
CMOS Cookbook £8.20

Active Filters £11.30

IC Timer Cookbook £7.65

IC Op-Amp Cookbook £10.00
Video Cookbook £8.50

ITL Cookbook £7.56

The Basic Cook £4.00

IC Converter Cookbook £9.50
Master IC Cookbook Hallmark £7.45

APPLICATIONS

Fire and Theft Security Systems B. Weis £2.15

How To Build Electronic Kits Chapel £3.26

110 Electronic Alarm Projects R.M. Marston £4.96

110£omiconductor Projects for the Home Constructor R. M. Marston
f4

110 Integrated Circuit Projects for the Home Constructor R. M. Marston
£4.96

110 Thyristor Projectors Using SCRs . M Marston £4.96
110 Wave Form Generator Projects R. M. Marston £4.96

COMPUTING & MICROPROCESSORS

What is a Mircroprocessor? 2 cassette tapes plus a 72-page book £10.00
Beginners Guide to Computers and Microprocessors with Projects
C. Adams £6.06

BASIC Computer Games Ahl £5.06

BASIC for Home Computers A self-teaching guide B. Albrecht £6.60
lliustrating BASIC D. Alcock £4.26

Troubleshooting to Microprocessors and Digital Logic Goodman £5.90
Z-80 Microcomputer Handbook W. Barden £7.75

How to Program Microcomputers W. Barden £7.26

introduction t0 Microcomputers and Microprocessors

A. Barna £9.80

Microprocassors in Instrumants and Contro! R. J. Bibbero £13.10
Basic BASIC J. S. Coan £7.40

Advanced BASIC J. S. Coan £8.40

Getting Acquainted with Microprocessors L. Frenzel £7.26
Beginners Guide to Microprocessors C. M. Giimore £4.90

1001 Things to do with Your Personal Computer Sawusch £6.00
Beginning BASIC R. E. Gosling £4.76

Microprocessor Programming for Computer Hobbyists N. Graham £7.16
Miniprocessors from Calculators to Computers Heiserman £5.36
Microcomputers, Microprocessors, Hardware, Software and
Applications J. L. Hilburn £17.40

BASIC Programming J. G. Kemeny £8.20

Microprocessor Systems Design E. Kiingman £17.65

Intro to Microprocessors Leventhal £11.00

Microprocessor — Technology, Architecture & Applications

0. R. McGlynn £11.30

interactive Computing with BASIC Monro £4.36

BASIC with Style P. Nagin £4.50

Software Design for Microcomputers Ogdin £8.86

Microcomputer Design Ogdin £7.45

Microcomputer Base Design Peatman £6.10

Hands on BASIC with a PET Peckham £10.50

Complete Microcomputer Systems Handbook £8.75

6800 Software Gourmet Guide and Cookbook Scelbi £9.20

8080 Software Gourmet Guide and Cookbook £9.20

The 8080A Bugbook: Microcomputer Interfacing & Programming
P. H. Rony £8.36

80B0/8086 Software Design Titus £7.60

57 Pratical Programs & Games in BASIC Tracton £6.65

How to Design, Build and Program Your own Working Computer
System £7.10

Your Own Computer Waite £2.25

k16_/|icroproceuor/ Microprogramming Handbook Ward £6.20

Logic Design Projects Using Standard ICs J. Wakerly £2.26
Pratical Digital Design Using ICs J. Greenficld £16.00
Designing With TTL integrated Circuits Texas Instruments £9.60
How To Use IC Circuit Logic Elements J. Streater £4.86

110 COSMOS Digital IC Projects for the Home Constructor

R. M. Marston £4.96
Understanding CMOS Integrated Circuits R. Melen £4.60
MOS Digital ICs G. Flynn £5.25

TEST INSTRUMENTS

The Oscilloscope In Use Sinclair £4.00
Working with the Oscilioscope A. Saunders £4.60
Servicing with the Oscilloscope A. King £7.50

Radio Television and Audio Test instruments King £8.30

OP-AMPS

Applications of Operational Amplifiers Graeme (Burr Brown) £8.45
110 Operational Amplifier Projects for the Home Constructor

R. M. Marston £4.96

Designing With Operational Amplifiers Burr Brown £19.65
gpgnional Amplifiers Design and Applications G. Tobery (Burr Brown)

COMMUNICATIONS

Communication Systems Intro To Signals & Noise 8. Carison £7.66
Digital Signal Processing Theory & Applications L. R. Rabiner £24.40
Electronic Communication Systems G. Kennedy £8.76

Frequency Synthesis. Theory & Design Mannassewitsch £265.00
Principles of Communication Systems H. Taub £8.40

Introduction to Digital Filtering Bogner £10.60

Transistor Circuit Design Texas Instruments £10.00
Foundations of Wireless Electronics M. G. Scroggie £6.10
Electronic Circuit Design Handbook 4th Edition £16.76
Master Guide to Electranic Circuits Adams £9.25

Electronic Engineers Reference Book (Ed. 4} L. W. Turner £38.00
Electronic Components M. A. Colwell £3.40

Electronic Diagrams M. A. Colwell £3.40

Intemational Transistor Seictor T. D. Towers New update £10.70
Intemational FET Selector T. D. Towers New update £4.60
Intemational Op-Amp Linear IC Selector Towers £8.00
Intemational Microprocessor Selector INEW) Towers £16.00
Radio, TV and Audio Technical Reference Amos £37.00

Electronic Fauit Diagnosis Sinclair £4.00
Integrated Electronics J. Milman £6.20
Practical Solid State DC Supplies T. D. Towers £6.50

Practical Triac/SCR Projects for the Experimenter R. Fox £2.35
Printed Circuit Assembly Hughes & Colwel £3.40

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.
\. | J
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DIGITAL THERMOMETER

This is one of our range of

PROJECT KITS. it includes all

the parts required to complete

the project, including the case.

Calibration is very simple and

an accuracy of upto 1% canbe ,

obtained. The instrument covers the range —50°C to
+150°C. Read-out is on an LCD display. Power
requirement is a 9V Battery. An ideal instrument for
home or laboratory. Full instructions influded.

T
PROJECT KIT 800104  £26.50 |

MUSICAL BOX

This ‘electronic musical box’ can be used in a variety
of applications. These include toys, video games and
doorbells. It can be programmed to play no less than
27 tunes. The circuit is based on the AY-3-1350
which offers a considerable improvement over simi-
lar devices. The output can be switched from ‘piano’
to ‘organ’ like quality. The ﬂroject includes all the
components, case, loudspeaker and full instructions.
An easy project for the beginner. An additional amp-
lifier is available if required.

PROJECT KIT 80502K £25-95 (Musical Box)
PROJECT KIT 80543K £3-95 (Stamp Ampiifier)

The High COM system of noise reduction, developed by TELEFUNKEN,
offers considerable advantages over existing systems. The Compressor/
Expander circuits are designed around a specially designed IC, the U401B.
The unit is designed for use with cassette and reel-to-reel tape systems to give professional quality, low noise

recordings.

TECHNICAL SPECIFICATIONS:

Frequency Range 20-18Hz (+0,—3dB)
Signal/Noise ratio 80dB (DIN input)
85dB (Socket input)
DIN 0.6mV/6k ohm
DIN 130mV/79k ohm

Input Sensitivity
Output Sensitivity

Distortion less than 0.2%
Noise reduction at 100Hz : 15dB

at 3kHz : 20dB
at 15kHz : 25dB

FULL SPECIFICATION AVAILABLE

The project packs include all the electronic components, self adhesive front panel, prebuilt and tested HIGH COM
modules and PCBs. The meter circuit uses an LED bar display and is essential for the operation of the unit.

HIGH COM (81117-1) £49-55
Meter/Display (9860 + 9817) £15.40

* DISCO PROJECTS

This mixer is easy to assembie, most parts are mounted on the single PCB. It
incorporates two stereo disc inputs, two microphone inputs and a stereo tape
Input. Slider controls for level controls, rotary pots for tone controls. Distortion is
approx 0.1%, frequency reaponse 20Hz to 25kHz (3dB)

Project Pack 81068 £37-50 Case £7-50
DISCO LIGHTS

This ceiling lights project controls a matrix of 25 x 100W lamps. A prepro-
grammed IC switches them in 22 different sequiences of patterns. Pattems can

be repeated if required. Triac controfled outputs. Lamps not supplied. Mains
operation.

Project Pack 81012 £53-95

SWINGING POSTER

A specially printed poster comes to life when the red and green lamps powered
by this circuit are switched on. A random sequence makes the disco girl appear
to dance. Poster included. Lamps not provided (100W)

Project Pack £17-70

HOW TO ORDER

Send a cheque or postal order to DORAM ELEC-
TRONICS LTD or write or ring with your ACCESS
account number. All our prices include VAT at 15%.
Overseas customers please deduct 15%. Please
add 40p to the cost of all UK orders for postage and
packing. An answering service is available t0 take

our orders outside our normal office hours. We are a

AIL ORDER business. )
SUMMER ISSUE OF OUR CATALOGUE AVAIL-
ABLE - Send 14p stamp for your

PR
P ECT PACKS include PCB,
Components and data, Cases etc
extra.

HIGH COM Power Supply (8117-2) £14.50
Case for project POA

PROJECT PACKS

Pools Predictor (79053) LED Display £ 815
loniser (9823) Negative ion generator £10-50
Talk Funny (80052) Ring Modulator £10-00
Photo Process Timer (81101) £18-20
Cackling Egg Timer (9985) It clucks! £ 7-20
Sound Effects Unit (81112) Guns, trains etc £ 8-30
Elektornado (9874) 100W power Amp £19-50
Top-preamp (80023) Hifi preamp £34-40
Guitar Preamp (77020) £ 6-50
Analogue Reverb (9973) 100mS delay £27-70
Elektor Vocoder (80068) 10 channels £162-50
2} Digit DVM (81105) £23-35
AM Receiver (81111) Easy to build £10-25
Touch switch (81008) 12 positions £10-00
200W Disco Power Amp (81082) £20-85
Swinging Poster (81073) Moving picture £17-20
STAMP (80543) Mini amplifier £ 3-75
Steam Train Sound (80019) sound effects £ 6-50
Pest Pester (80130) Insect repelient £ 2-35
Stereo Disc Preamp (80532) £ 5-20
Programmable Car Wiper delay (80086) £15-85
Active Car Aerial (80018) AM/FM amplifier £13-85
Aerial Booster (80022) £ 5-65
Full list in our new catalogue.

Fitzroy House, Market Place,
Swaffham, Norfolk PE37 7QH

Tel- (0760) 21627
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FEATURE

When it finally gets off thevgl;ound, the_ ﬁ“ g
Space Shuttle may have a solar P25
power system.lan Graham %3 249 gt
reports on the latest ' rpt#
developments B

D espite last minute hitches in the Space P e ’

Shuttle’s first- flight preparations, plans ’
for future flights are well advanced. To
help provide power for Space Shuttle flights,
Lockheed Missiles & Space Company is building
ahuge solar array wing for NASA The wing,
which folds up like an accordion, wili
be used on an early mission to prove
that Solar Electric Propulsion
(SEP)arrays can generate the
enormous power required.
The amount of fuel

Jimits its time in orhit to

seven days The SEP array offers a

means of extending the vehicle’s orbital period

The experimental wing is 105 ft long and 13%2 tt wide .In

that can be carried space it 15 unfolded from the cargo bay, and on its first flight it

on-board the ] i will be unfolded and retracted several times to study it
Shuttle o ,' 5 behaviour in space

Materially Speaking

The wing 15 not a rigid structure, but is made from a
lightweight, flexible plastic (called kapton) and contains wrap-
around<ontact cells welded directly to the array blanket. This
printed circuit approach has been adopted to eliminate heavy
adhesives and allow greater flexibility during handling

The structure represents an advance in solar power genera-
tion It can produce bb W per kilogram compared with 20W per
kilogrant in present systems Up to 75 W per kilogram is feasible
using the same structural concepts

Lockheed originally produced this design for use with a
space propulsion system incorporating 1on engines to power
Earth-orbital and planetary mussions. The potential tuel
economy of 1on propulsion is 10 imes that of any conventional

yropulsion system
pProp Y L
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FEATURE : Astrologue

The Results

~ And now, | will announce in reverse order the results of the
ETI Astrologue Crossword Competition . . . . . fanfare. . .
The winner is: P.M. Cheseldine of Lincoln,

{Pause for rapturous applause).

Mr. Cheseldine’s prize is a copy of The Observers
Spaceflight Directory by Reginald Turnill, published by
Frederick Warne. It's the perfect general reference work for
anyone interested in spaceflight, with almost 400
pages packed with information on all the major &
manned and unmanned projects (and a few that
you've never heard of).

This US Army AH-1S Cobra attack
helicopter is equipped with part of the airborne TOW
missile, a telescopic sight that has been augmented with a
forward-looking infra-red (FLIR) receiver for night vision. Hughes Aircraft

1$: Company’s electro-optical and data systems group in California produces
Competl tlon the sight, called the FLIR Augmented Cobra TOW Sight (FACTS), under
contract to the US Army Night Vision and Electro Optics Labs. FACTS,
Resu Its mounted on the aircraft's chin, enables gunners to see through smoke,
haze or darkness to accurately fire TOW missiles, rockets and cannon. It
January 31st marked the end of the Astrologue Crossword makes the helicopter gunship a round-the-clock combat machine.
Competition, set in the january issue. Check your answers
against the correct solutions shown here. Most of the millions of SHORTS
entries received (a slight exaggeration) were correct. Some ) . . .
found their way to Astrologue from as far away as South Africa Representatives of 17 European governments met in Paris
and India. However, the business of totting up the numerical in January to discuss plans for an Operational Meteosat

System. It was felt that such a system would be of
substantial benefit to Europe and would also be a
valuable contribution to the global observation pro-

value of the solutions sorted out the men from the boys.
If you gave each square of the grid a value and did the
arithmetic, you should have arrived at 1522. If you wrote down

all the solutions and added up the value of each, you should gramme of the World Meteorological Organisation.
have had 2169 on the bottom line (as some letters appeared in Meteosat 1, launched in November 1977, still collects
both across and down positions and were counted twice). Some weather '|nformVat|on from land, marine and airborne
enterprising readers came up with their own computer pro- observation platforms.

grams to take the pain out of the arithmetic. My thanks to Henry . . . .
Budgett of Computing Today for his assistance in bringing the British Aerospace Dynamics Group’s Bristol Division has

magic of the silicon chip to bear on the Astrologue Crossword. just taken delivery of a fourth Ferranti Argus 700 com-
& 2 g W puter system, valued at £93,000. This latest addition to

British Aerospace’s 700 family will be used inthe develop-
ment of real-time software for military applications.

Galileo, NASA'’s Jupiter probe (featured in ETI March ‘81
Astrologue), will be fitted with a European engine.
Messerschmitt-Bolkow-Blohn are to build the engine,
which will consist of one main thrust chamber and 10
small attitude control thrusters.

The Space Shuttle launch has been put back to some time
in April, because of a fault found in the thermal insulation
of the External Tank. When the tank was fuelled, some of
the insulation separated from the contracting tank.
Martin-Marietta engineers will have to make repairs in
situ.

One of Jimmy Carter’s last acts before packing up his
knickknacks was to propose a 1982 NASA budget of
$6.72 billion, more than a 20% increase over this year's
budget. The Space Shuttle gains by the increase — its fun-
ding goes up from £1.94 billion to £2.23 billion.
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JET)



ERYTIES

Apollo I. Its sound quality is as outstanding as its looks. (And makes the price sound ridiculous.)

e waveband radio and cassette

recorder (battery/mains).

BIG SET QUALITY

Big set sound quahty from a portable radio/
cassette recorder?
That’s the remarkable achievement of the Apolio
I. It really does have the rich tonal quality you'd
only expect in an expensive home unit. On radio or
cassette, reproduction is crystal clear even at full
volume and over the whole of the tone range. The
band change switch gives you the choice of FM,
Medium or long wave and a big tuning control
provides you with sensitive station tuning, helped
by very clear and legible dial markings.

BIG FUNCTION RANGE

plus£2.95p & p ! !

— — d
3 ’
EXTRA ‘EXTRAS
Apollo I has many features you'd hardly expect if it
was twice the price. For example: automatic
volume control on the built-in microphone, ear-

phone monitoring of recordings, battery or mains
operation, provision for remote control, etc.

Remarkable, too, is the Apollo I's range of
functions. In addition to the three band radio and
cassette playing capability, it lets you record
direct from the radio, record through the built-in
condenser microphone, record through an
external microphone (not included), and play
yourself to sleep with taped music that switches
off automatically.

y y y y y y y y y y y Al]()w up to 28 days for delivery. Full refund if not completely |
tlﬁﬁed Reg)stered in England No 2554356 Code- 003/ET_J
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SENSATIONAL VALUE

Most remarkable thing about Apollo I, though, has
to be its price. Any multi-function set would be
extremely good vajue for this kind of money. But
the Apollo, with so many ‘extras’ and such superb
quality reproduction, is an absolute bargain.
Guaranteed for 12 months.

®Exceptional sound quality @Battery/
mains operation @Sensitive tuning
®Push button recorder ®@Built-in
microphone @Tone control @Auto
recording level control @Auto stop
®Sleep function switch @Earphone
®Sockets for external microphone and
remote control.

DATA
Output 2W (max), Power consumption 8W, Speaker 4in, 4ohm,
Dimensions 11%m x 8in x 3%in {approx), Weight 5lb.

B Credit card holders may telephone (0536) 522024 24 hours a

day stating card number for inmediate attention.
K

68-70 High Street, Kettering,
Northants. NN16 8SY.
Tel. (0536} 522024

| To Mtrad, 68-70 High Street, Kettering, Northants.

Please send me. . . ... Apollol radio/cassette recorder at
| £19.95 plus £2.95 p & p (£22.90)

Total value of my order £

[ enclose cheque/PO made payable to Mitrad. Or debit my

| Access/Barclaycard No..

| Signature

Name....
Address

, L |§I»

(BLOKK LETTERS PLEASEY
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Self Instruction Courses from Cambrﬁdge Learning

They're faster and more thorough than classroom learning: you pace yourself and answer questions on each new
aspect as you go. This gives rare satisfaction — you know that you are learning and without mindless drudgery, With
a good self-instruction course you become the world's best teacher.

MICROCOMPUTERS ARE COMING -
RIDE THE WAVE! LEARNTO PROGRAM!

MILLIONS OF JOBS ARE THREATENED, BUT MILLIONS MORE WILL BE CREATED

LEARN BASIC

The language of the small computer and the
most easy-to-learn computer language<sin
widespread use. Teach yourself witha course
which takes you from complete ignorance
step-by-step to real proficiency with a unique
style of graded hints. In 60 straightforward
lessons you will learn the five essentials of
programming: problem definition, flow-
charting. coding the program. debugging.
clear documentation. Harder problems are
provided with a series of hints so you never
sit glassy-eyed with your mind a blank. You |
soon learn to tackle really tough tasks such as programs for graphs. cost
estimates, compound interest,and computer games.

COMPUTER PROGRAMMING IN BASIC (CPB)
4 Vols. £10.00

Book 1 Computers and what they do well: READ. DATA. PRINT, powers, brackets. vanable
names: LET: errors: coding simple programs.

Book 2 High.and low-level janguages: owcharting; functions: REM and documentation;
INPUT, IF._THEN, GO TO: hmutations of computers, problem definition.

Book3 Compilers and interpreters; ioops. FOR..NEXT, RESTORE: debugging; arrays;
bubble sorting: TAB.

Baok 4 Advanced BASIC: subroutines: string vanables; files, complex programming;
examples; glossary.

THE BASIC HANDBOOK (BHB) £11.50

This best-selling American title usefully supplements our BASIC course with an
alphabetical guide to the many variations that occur in BASIC terminology. The
dozens of BASIC ‘dialects’ in use today mean programmers often need to
translate instructions so that they can be RUN on their system. The BASIC
Handbook is clear. easy to use and should save hours of your time and computer
time. A must for all users of BASIC throughout the world.

A N.S. COBOL (ANS) £5.90

The indispensable guide to the world’s No. 1 business language. After 25 hours
with this course, one beginner took a consulting job, documenting oil company
programs and did invaluable work from the first day.

Flow Charts and Algorithms

are the essential logical procedures used in all computer programming and
mastering them is the key to success here, as well as being a priceless tool in all
administrative areas - presenting safety regufations, government legisiation,
office procedures etc.

THE ALGORITHM WRITER'S GUIDE (AWG)
£4.00

explains how to define questions, put them in the best order and draw the flow
chart, with numerous examples.

DESIGN OF DIGITAL SYSTEM

(DDS) 6 Vols. £13.50 Desi
Wiritten for the student or ent’ usiast, this D’Sl
course is packed with information, diagrams,

and questions designed to lead you step-by-

step through number systems and Boolean

algebra to memories. counters, and simple
arithmetic circurts; and finally to an under-
standing of the design and operation of
calculators and computers

BOOK ¥ Decimal Octal. hexadecimal, and binary number systems and conversion between
number systems: negative numbers; complementary systems. BOOK 2 OR and AND
functions; multiple-input yates. teuth tables. De Morgan's Laws: canonical torms. logic
conventions. Karnaugh mapping. three-state and wired fogre. BOOK 3 Mall, full, senal, and
parallel adders, subtrachon; processors and ALU's. muluphcat:on and division. BOOK 4 fhp
flops: shift registers, asynchronous. synchronous, nng. Johnson, and exclusive-OR feedback
counters, ROMS and RAMS BOOK 5 Structure of calculators: keyboard encoding: decoding
display-data. register systems, control unit, PROM, address de-coding. BOOK 6 CPU;
memory organisation; character representation: program storage; address morles: input”
output systems, program interrupts. INterrupt prionties, programming: assemblers, computers,
executive programs; operating systems

Digital calculators and watches came 1n during the 1970's, Soon you will se
digital cash cards, telephones, car instruments, and TV messages from your
friends.

DIGITAL COMPUTER
LOGIC AND ELECTRONICS
(DCL) 4 Volis. £7.50

A course covering the material in jtalics on
the left, but at a slower pace. {4 vols]

Diojrois~i For 8
Digital Computer stey
Logic and
Electronics

Loy |
9
8s .

GUARANTEE — No risk to you. If you are
not completely satisfied your money will
be refunded without question, on return
of the books in good condition within 28
days. Qur free booklist is sent with each
order.

CAM B Rl DG E L EAR NI N G LTD. (Registered in England No. 1328762)

Unit 12, Rivermill Site, FREEPOST, St. Ives, HUNTINGDON, Cambs PE17 4BR - Phone 0480 67446

FOUR WAYS TO PAY

Ne,’er

To: Cambridge Learning Ltd., Unit 12, Rivermill Site, Freepost, St. ves, Huntingdon, Cambs, PE17 4BR
Drder l Drm orcler (Not Eire)
2

' " A UK. cheque or a UK postal I
[ A bank dratt in sterling on a
| PLEASE SEND: ouma, Name ..o e ST pmiieniay |
THESE PRICES COVER THE COST OF Y Mpge s Sisey
l‘ cREl vioion T SURFACE  MAIL  woRLOwWIDE, Address ..,..... T P T gmw«" Express Barclaycard I
I BHB (61 1.50) ] J AIRMAIL: Europe, North Africa, Midcdle \’::::r;as(erchdrqe Trusteard: I
' ANS (£6.90) | % East, add s 10 price of books. Japan. . oy R L T T I e b ) '
I -] Australia, New Zealand, Pacific Isiands Card No l
AWG (£4.00) 4 add %. Elsewhere add ¥ Expury Date I
DDS (£13. ‘ . o .
| & 4 g , UK. Deivery: up to 28 days (or sendd Stanes
i DCL (£7.50) ] 50p per course for 1st class post ) 8 e Se e I T wm— QOr phone us with these credit card I
detals on 0480 67446 (24 tour
ansafone service) J
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Here's the ideal thing for the kitchen,

workshop, garage or shed — in fact, anywhere you need a digital clock
that just can’t be missed! Design by Barry Wilkinson.

decent sized display? Seeing the time at a glance is conve-

nient in many situations and that's precisely what this clock
has been designed for. The display features three seven-
segment digits for the ‘minutes units’, ‘minutes tens’ and ‘hours
units’ plus a single column 1’ for the hours tens’ displays. Each
segment in the individual display is made up of a string of LEDs
connected in series. Each vertical segment contains five in-
dividual LEDs, while each horizontal segment contains six.
Overall height of the display is around 60 mm.

We used rectangular LEDs as they provided by far the best
looking display compared tc the more familiar round LEDS. A
‘flashing colon’ between the hours and minutes digits is provid-
ed to reassure you that the clock is going! However, as a binary
divider clocking from the mains is used to drive the clock, a1$
output is unfortunately not available and so the next best out-
put was chosen. This proved to be a division of 32 and thus, from
50|Hz, apulse is obtained every 1.56 S — this is used to flash the
colon.

Design

There are a number of interesting aspects to the design of
this digital clock. For a start, conventional CMOS binary
dividers have been used in preference to one of the special
clock divider chips. The latter are very handy, no doubt about
that, but they are incapable of driving a large sized display like
the one used here. The voltage drop across each segment of the
multi-LED display varies depending on the type and colour of
LED used. Whilst we have used red LEDs, which have a voltage
drop of around 1V6 each, green or yellow LEDs may be used
and these have around a 2V1 drop each; some of the new 'high
efficiency’ LEDs also exhibit a 2V1 drop. This means that for a
horizontal segment in our display, the maximum voltage drop
may be as high as 12V6 (six LEDs times 2V1). The clock chips
available cannot readily cope with this but CMOS decoders can
be arranged to do what we want.

You will notice from the circuit that the LED segments are
driven by 4511 CMOS decoders which provide up to 25 mA per
segment, with the actual current being determined by current
limiting resistors. The current per segment in our circuit is
limited to around 20 mA. However, the maximum voltage
across CMOS is limited to 15 V and a supply of around 18 V was
necessary to allow for the drop across the display segment plus
the drop across the limiting resistor and the 1V5 lost in the 4511
output circuit. To overcome this difficulty, we stabilised the
negative supply rail for the CMOS to 12 V and the negative side
of all the display segments is taken to the unregulated negative

I sn’t it what you've always wanted — a digital clock with a
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supply. The zener action of the LEDs (ie, there is no current flow
below about 1V4 per LED) ensures that the outputs of the 4511
are never ‘pulled’ below their negative supply rail.

Construction

We found it necessary to use a doublesided printed circuit
board for this project to avoid a large, cumbersome board .
which we feel sure you'd agree would be rather unattractive.

The board used in our prototype did not use plated-through
holes as it is not really necessary. However, there are many fine
tracks on the board and we recommend you use a soldering iron
with a small tip. When soldering tracks on the top side of the
board where a component lead connects to a corresponding
track on the underside of the board, always ensure that you heat
the joint sufficiently to get a good flow of solder and avoid adry
joint.

To commence assembly, first check that the three mount-
ing holes around the board perimeter and the two holes for the
time setting push button switches are the correct diameter. It’s
awfully hard to drill the board after the other components are
mounted.

Commence assembly by soldering in all the resistors,
capacitors and diodes and the two transistors. You could leave
C1, which mounts on the rear side of the board, until all the
other components are assembled if you wish. Take care with the
orientation of the diodes, paying particular attention to the
component overlay. Note that different value currentdimiting
resistors are required, according to the type (and thus the
voltage drop) of LEDs chosen. Refer to Table 1 for the ap-
propriate values.

Resistor 1V6 LEDs 2V1 LEDs
R7,10,13,14,17 180R 150R
R20, 23, 26, 29 180R 150R
R8,9,11,12,15,16 270R 180R
R18, 19, 24, 25, 27, 28 270R 180R
R30, 31 270R 180R

Table 1. Value of current limiting resistors for the LEDs.

As CMOS ICs are used, take care when inserting them that
you handle the devices with due care. Carefully remove them
from their packaging, taking care not to handle the pins — pick
them up with your thumb and forefinger grasping the ends of

the package, not the pins. Make sure you have them correctly g
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240V AC

Above: The LEDs are mounted by butting the
‘shoulders’ on the leads against the PCB.
Fig1 (Righq Circuit diagram of the Digital Clock.

* FOR VALUES OF R7-20,
SEE TAl

BLE 1

-4V

T3
330p
NV pey r
SET
MINUTES

R23-37%

PARTS LIST
Resistors (all % W, 5%)
R1,6,21,22 10k
R2 470R
R3 470k
R4 330R
R5,32 100k
R7-20 see Table 1
R23-31 see Table 1
Capacitors i
c1 1000u 25 V electrolytic, PCB-mounting
C2 4n7 polyester
C34 330p ceramic
Semiconductors
11 4093B
1C2 40408
1C3 40688
1C4,7 45188
1C5,6,8 4511B
1C9 40238
Q1,2 BC549
D1-4 1N4004
D5 1N914
D1 12V, 460 mW
LED1-128 rectangular LEDs (see text)
Miscellaneous
PB1,2 push-button switches, non-latching
Transformer (12 V @ 1 A), sheet of plastic, case etc.

MOUNTING

MOUNTING

.3 a
HOLE ——

66

The power supply is simply a transformer with a 12 V secondary, whose
outputis full wave rectified by D14 and filtered by C1. The IC supply is
stabilised by ZD1 to 12V DC. The AC voltage is also coupled to the in-
putof IC1a by R3 to provide a 50 Hz clock frequency. R3 protects iC1a
against input damage as the AC voltage exceeds the supply rail of the
ICs. C2 acts as a filter to prevent false counting, and 1C1 has Schmitt
trigger inputs which also help to prevent false triggering. The output of
IC1ais a clean 50 Hz square wave.

To derive the ‘minutes’ output the mains frequency must be divid-
ed by 3000: this is done by 1C2, a 12-stage binary counter. The total
division ratio of this IC is 1:4096, so the outputs of the 4th, 5th, 6th, 8th,
9th, 10th and 12th stages are decoded (when all are high), taking the
output of IC3 low on the count of 3000 (binary 101110111000}. After a
short delay (about 30 uS) due to R5/C3, the output of IC1b goes high,
resetting IC2. This immediately causes the output of IC3 to return high

Fig.2 The overlay as seen from the component side. Note that this is.a
double-sided board.

+12V AC INPUT
FROM T1 SECONDRY

.
-
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_HOW IT WORKS

but, again due to R5/C3, the output of 1C1b will remain high for about
20 uS, ensuring correct resetting and the clocking of the minutes
counter.

One of the outputs of IC2 (pin 2} is used to drive the colon and to
provide the clock pulses for the ‘fast set’ modes. Using a binary divider

“means that a 1 Hz pulse is not available, so we chose the 1.56 S output

(50/32).

The output of 1C1b (a 20 uS pulse once per minute) is used to
clock 1C4a, one half of a dual decade counter. The outputs of IC4a are
decoded by IC5, which drives the ‘minutes units’ display. The ‘divided-
by-10 output of 1C4a clocks 1C4b, whose outputs are decoded by 1C6
to display the ‘tens of minutes’. As time has yet to be decimalised (1),
1C4b is set to divide by six. Thisis done by 1C1d which detects when the
2nd and 3rd outputs are high (binary 0110) and provides the reset pulse
via IC1c.

The third output of IC4 is used to clock the hours counter, 1C7.
This, like 1C4, is a dual decade counter with the first half being decod-
ed by 1C8 and the second being clocked by the output of the first. As
only a simple ‘1’ is needed for the tens of hours (12 hour clock} no
decoder is necessary, only a buffering transistor. 1C9a detects when
IC7 reaches decimal 13 (0001 0011 binary) and triggers a monostable
formed by 1C9b and IC9c. This is used to reset 1C7 to zero hours but as
there is no zero hour in the 12 hour system we need to reset to a‘1’. This
is done by D5, which pulls pin 10 of IC7 high for the duration of the
reset pulse and allows it to fall back again a few microseconds after the
end of reset pulse, (the delay being due to stray capacitance). This
causes IC7 to clock on to ‘1.

Fast setting is done simply by injecting the 1.5 S pulse directly in-
to the minutes or hours counters, using the push buttons.

p——
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.oriented before inserting them in the board. Also ensure that
you puteach ICiniits correct place and on the correct side of the
board too! Sockets cannot be used for the ICs as many of the
pins are soldered on both sides of the board.

LED Astray

The rectangular LEDs specified measure 2.5 mm wide by
5 mm long. If you elect to use conventional round LEDs, the
miniature 34 mm diameter types should be used. Many of the
larger sized round LEDs will 'not fit this PCB as they have a
shoulder around the base of the unit that measures 6 mm in
diameter, preventing the close packing possible with the other

pes.

The LEDs we used have a shoulder or ‘step’ in their leads a
few millimetres from the base. We pushed the LEDs down onto
the PCB until this shoulder stopped them going any further. The
outside lead of each segment array was soldered and then each
group checked for alighment before soldering the other leads.
Once you have the LEDs mounted and soldered in place, the
two push button switches may be mounted.

At this stage, if you are satisfied everything has been
mounted correctly, the board may be tested — but give it
another thorough check first! In particular, look for solder
‘bridges’ between IC pins or across closely-spaced tracks as well
as possible dry joints.

Simply apply 12 V AC to the two pins marked on the board
overlay and see that the clock operates as it should. Try the
‘hours set’ and ‘minutes set’ buttons to see that they have the re-
quired effect. If all is not well, switch off and recheck the com-
ponent placement and orientation, check for dry joints, etc.

CIRCUIT DIAGRAMS/OVERLAYS/
FLOWCHARTS!

Do you require professionally drawn Circuit
diagrams, Overlays, Flowcharts etc. drawn from
your own designs? MM Design & Print

offer a quick, accurate and cheap

Technical lllustration and lettering

service to readers of ETI. We illustrate
anything from a single chip amplifier to a
colour television circuit design, with finished
artwork supplied to your specification. For
further details please ring Paul Edwards, on
01-437 1002/7 extension 29, or write to the
address below.

CCT NI

145 Charing Cross Road,
WC2H OEE

PRO]ECT : Digital Clock

Now the clock may be finally assembled. An earth lug
should be mounted under one of the transformer mounting
bolts and the mains cable earth soldered to it. The PCB should
be mounted behind a sheet of red plastic (if you're using red
LEDs) to improve the contrast of the display and hide the other
components. It will be necessary to drill two small holes in the
plastic opposite the timeset buttons — a match can then be in-
serted to depress the buttons. If you prefer, you can mount the
switches off-board and fit them in a convenient position on the
case. Make sure the case has adequate ventilation, as the clock
dissipates some 10 W. Once the clock is complete, all that re-
mains is to plug in and set the time.

a —4v

DISPLAY 38 LEDS

CATHODE
Fig.3 Orientation of the LEDs for
each of the ‘seven-segment’ displays.
Lead identification can be made as
shown on the right.

Setting the/“time

1. Switch on.

2. Press the minutes button until the minutes display is
correct. To prevent muitiple pulsing due to contact
bounce, the button should be pressed and released when
the colon is off.

3. Set the hours in a similar manner to the minutes. If the
minutes display is less than 40, again operate the button
when the colon is off. If the minutes display is 40 or more,
operate the button when the colon is on.

4. An easy way to set the clock to the exact time is to first
set it some 20 - 30 S fast by the push buttons, then com-
pare it to a known time standard (you might use a radio
time signal for this). Turn off the power for the exact time
difference and the clock will cease counting. The large
filter capacitor will hold its charge long enough to store
the last time, for up to afew minutes, until power is return-
ed. When the time signal equals the clock display, tumn
the power back on,

BUYLINES

There should be no problem obtaining any of the components for this
project as nothing is out of the ordinary. Although you can expect to
pay nearly £30 for the LEDs alone, it should be borne in mind that the
nearest commercial equivalent to this clock costs over £100.
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ILLUSTRATED HERE — PART OF THE ELECTRONIC
“INSIDES" OF A WERS!

i’ann&m mm ghm Wﬁ’ﬂ;ﬁﬁ‘ wm SO!JNN
13 WERS]

B,
WSMNDS LTD.
1426 Royil (hk Cenm?Brig‘hton uo.d Purle)‘cm- ;
#i5, Tely 91-6R8 9743 m
*** 17 Upper Charter Arcade, Barnsley, Yorkshire,
{;," Tel: (0226) 5248 :
r-------—-h-----—*

Please send me the full colour WERSI Catalogue. E

I enclose cheque/P.O. for £1.
NAME .
ADDRESS

Send to Auré‘ﬂSour’lds Ltd., 14/15 Royél Oak
Centre, Brighton Road, Purley, Surrey.
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OF TOP PROJECTS

FROM HOBBY ELECTRONICS

ONLY £1.50

FROM YOUR NEWSAGENT
(THAT’S ONLY 5p PER PROJECT!!)

OR £1.75 ALL INCLUSIVE

FROM:

SPECIALS,

MODMAGS LTD,

145, CHARING CROSS ROAD,
LONDON WC2H OEE.

"STILL ONLY £1.50

VO] 2 We boldly venture into split infinitives and
* % Volume 2 of Electronics Digest with
NO 1 featured articles on home and office
ON security, the burglary business. ......AND

a FREE photography magazine
SALE with constructional projects.
M AY 1 5 h Build your own variable delay flash trigger — we
t show you how to use it. We also feature designs for the
3 major security system types — infra-red, ultrasonic
and switch sensor. Which is best, what are the

advantages and disadvantages? Read the Electronics
Digest Security Special to find out.

|
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This month Microbasics returns to the hardware. Henry Budgett takes
a look at the 6500 family in general, and the 6502 in particular.

he hardware side of Microbasics is returning briefly this
Tmonth for a close look at just one chip, the 6502 CPU.

Although this device has hogged the limelight owing to its
starring roles in such machines as the PET, Apple, Microtan and
ATOM it is far more than just a one-off. Part of a complete fami-
ly of devices, the 6500 series, it represents the public face of the
design architecture. Why look at it in detail? Well, in the near
future you are going to see one of its brethren in a major new
role, but more of that in a month or two.

Family Characteristics

Figure 1 and Table 1 give the details of the whole range;
there is a new device promised but 1 don’t have details yet.
Although I'm going to concentrate on the 6502, most of the in-
formation is directly relevant to the others in the family. ‘

Physically it is supplied as a standard 40 pin DIP which
needs a single 5 V supply and a clock generator. Internally the
device operates on a two phase clock but this is generated from

o 2 8, oun 26y ¢, ouTr 2[5 %2loun AR

% - DA vss @
wPRW  9oun

i

"RGE1Z

Fig.1 Pin designations for all the CPUs in the 6500 family.

72

Features R6503, R6513 R6504, R6514 R6505, R6515 R6506 R6507
1 Addressing 4096 Bytes 8192 Bytes 40% Bytes 8192 Bytes 8192 Bytes .
Capability {ABQOO-AB11) (ABOO-AB12) (ABOO-AB11) {ABO0D-AB1T) {ABOO-AB12)
Interrupt — a— po— r—
Request IRQ, NMI R& RQ. RS -
Capablity
“Ready” Signal = = RDY e RDY
*Timing, Single Phase Single Phase Single Phase Single Phase Single Phase
Signals TTL Level @0 TTL Level @0 TTL Level @0 1TL Level @0 TTL Level @0
Required (N} or (IN), or (IN) of (INL ar {IN) or
Crystal or RC Crystal or RC Crystal or RC Crystal or RC Crystal or RC
Other Controk RES, RW RES, RW RES, RW 210U, e
RES, RES, RW
Signals RW

23 9 5 OUTT

6513, 6514 and 6515 are slave microprocessors requiring external @1 and 2 cléck inpiits

Table 1. Details of each of the CPUs.

a single input which should be crystal controlled. The CPU ac-
tually sends the second clock phase back out again for syn-
chronisation purposes and this appears on pin 39.

The size of the internal data bus and its associated registers
is eight bits — hence the term ‘eight bit micro’. These registers
and the rest of the internal workings are shown in Fig. 2. It should

ftfmr— REGISTER SECTION

e i

EONTROL SECTION — s

Rl

NOTE:

1.CLOCK GENERATOR (5§ NOT INCLUDED

ON A6512 THROUGH RE515

2 ADDRESSING CAPABILITY AND CONTROL OPTIONS
VARY WiTH EACH OF THE RBS0X PRODUCTS

087

Asoe] [ INDEX T
St INTERRUPT
REGISTER ! LOGIC
ABY <& L
AB2 w4 WNDEX. ) 4
HEGISTER \ A
AB3 ’
asL [ .
AB4 @ STACKPOINT Jat |
B megiser [~ |
S)-
ABS | —
) insTRUCTIO
Aseiser 2—— oecooe
ABY ¢ I
*—— ; X [
AB ] i .
: % ol TIMING.
H GONTROL
| ABg - H & 5
5 f— 1 INT
. AB10 -d 4y " )
Z. 920N
AB11 ] ‘ oG
o
ABH G; » a CLOCK CLOCK
STATUS g
ABvara REGITTER 3 GENERATOR INPUT
ﬁ INPLT DATA (I
b ) LATCH 1 ‘-—» 9 out
| AB13 - D) GTo0T
: 2
i . RiwW
ABYS ]
i 5 T DBE
1 pavasus 7 INSTRUCTION
AB15 i) K! BUFFER | REQISTER
— t X1
LEGEND LL)
I D82
1
{} 0831 | para
- 8BIT LINE pRa | BUS
DBS
} S 1BITLINE DBS

Fig.2 Block diagram of a 6500-series CPU. The registers are all eight bits wide

except the program counter; this consists of a high and low byte (PCH and

PCL).
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be noted that this block diagram is for the generalised 6500
device and not the 6502 specifically but the differences are
slight. Although the data bus is only eight bits wide the address
bus is a full 16 bits across which gives access to 65,536 possible
memory locations. Some of the other members of the family,
notably those with only 28 pins, have a more limited addressing
capability. Table 1 has the details.

Pin By Pin

In order to take a close look at the functioning of the device
I'll go through it pin by pin. Where to start? Being logical (?) let's
begin with the data bus. This occupies eight pins, 26 to 33 (DB7
to DBo) and is a true trisstate, bi-directional highway. What's ac-
tually on it at any given instant is controlled by the pins RIW (34)
and RDY (2). The functions of these will be explained later.

The address bus is found on pins 9 to 25(ABg to AB15). This
is a unidirectional bus, you can’t ‘read’ an address. The address-
ing capabilities of these 16 lines are shown in Fig,. 3, obviously
those 6500 series devices with fewer address lines can only ac-
cess a part of this range. An address is set onto the lines during
the &1 clock pulse and i stated as being ‘valid’, jargon for being
stable and OK, some 300 n$ after &1 goes high (given a1 MHz
clock). The address remains stable on the bus until the next &1

clock pulse.
BINARY ADDRESS: DECIMAL HEXADECIMAL ADDRESSABLE
NUMBER Address Code MEMORY
High-Ordec Low-Order HELD

3 " Page Byte

5141312 M1098 Y 654 3210 Number ~ Number (65536 Bytes)

0000 0000 0000 000Q 0 0 -~ 00

00006 0000 00GO0 0001 i © - o

0000 0000 T S T <1 255 0 -

0000 0001 0000 0000 25 s - ®

1114 1110 MW A ala 65279 FE o~

1110 11179 0000 0000 65280 B 00

pags Aana 0000 0001 65261 F o~ o

11 TR aa G

65535 FF wee FF

W A ala :".‘l']-ll—i"j‘l“
DATA 8US
Fig.3 The addressing range of the 6500-series. Only part of this range can be
covered by some of the CPUs. 5

Of Reading And Writing

The R/W pin (34) controls the direction in which informa-
tion travels on the data bus. The line is normally high (READ
mode), unless the processor wishes to send something to
memory or the outside world (WRITE mode) in which case it is
forced low. All transitions (changes of state) occur during the
1 period which allows data to be transferred during the @2
clock period. The second major control line for the buses is the
Ready (RDY} line found on pin 2. This is normally highbut when
pulled low, during @1, it effectively shuts the CPU down —
provided the current operation is not a WRITE. This allows slow
memory devices such as EPROM:s to be catered for and, more
importantly, operations such as DMA, Direct Memory Access,
to occur.

Interruptions

The 6502 supports two types of interrupt, Non Maskable
and ‘normal’. The Non Maskable Interrupt (NM1)is a control in-
put found on pin 6 and this should normally be held high. The
processor must break off from whatever process it is currently
performing (it performs essential "housekeeping’ first)when this
line goes low. Being an edge triggered control the line can stay
low indefinitely without causing further interrupts, to issue
another it must first be taken high and then low again. When an
NMI occurs the current status of the program counter and the
status word are saved on the stack and the program counter is
then loaded with the interrupt vector, in the case of the 6502 this
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is FFFA and FFFB. The contents of this memory pair contain a
further address which is the start of the interrupt service routine.

The case of the other interrupt is rather more complicated
in that it can be turned off if you want by manipulating a bit in
the status register. The physical manifestation(classy eh?)of this
control is a pin labelled IRQ (4) which is normally held high.
When pulled low by a peripheral device it signals an interrupt to
the processor. If the interrupts are enabled then a similar action
to that of the NMl is performed. It should be noted that the [RQ
line is not edge triggered so as long as the line is low the CPU will
try to service interrupts. -

The ultimate interrupt to any CPU is the RESET (RES) signal
which is found on pin 40. During power-up this line should be
held low until conditions have stabilised and then taken high. In
practice a simple RC combination will suffice. When the line
goes high it causes the processor to fetch a new ‘vector from a
specific address, this loads the program counter to a known star-
ting point in the user program. In this way the machine powers
up with all the functions set correctly; the line should also be fed
out lto all the support chips to ensure that they too turn on cor-
rectly.

Alone in the 6500 series the 6502 possesses a control line
called SYNC which is found on pin 7. This is ysed to identify the
specific cycle taking place within the CPU,l(;: approximates to
the M1 signal in the 8080. The line goes high during @1 of an
OP-CODE FETCH and is used to tell the outside world to mind
its own business for a while. If the RDY control is taken low dur-
ing the same @1 cycle as the SYNC goes high it stops the pro-
cessor in its current state. This allows single instructions to be ex-
ecuted if handled correctly.

There is one further control line called SO which appears
on pin 38. It is not used — except with a specialised 1/O port —
SO you can ignore it.

Registered Design

So much for the outside, what goes on inside that hunk of
black plastic? The block diagram of Fig. 2 shows the registers;
the only ones of interest from our point of view are the stack
pointer, the program counter and the status word. Although the
address range of the 6502 requires a full 16 bit bus the stack .
pointer only contains eight bits. These eight bits act as the lower
half of an address, the top half being set at 01 Hex. The 6502
stack is an area of memory that resides in Page 1 (hence the 01
Hex top half), which is used by the CPU and the user programs as
a temporary storage area.

"A Program Counter consists of a 16 bit register which con-
tains the address of the next instruction to be executed, or rather
it contains the address of the next memory location which will
be accessed. ,

The status word is important to both the hardware and soft-
ware engineer. Eight bits wide, it contains seven flags which in-
dicate the current status of sections of the hardware within the
CPU. Bit 0 indicates the carry status; it gets set if the result of a
calculation in the Accumulator exceeds 255, and is effectively a
ninthbit in the Accumulator. Bits1,3,6 and7 are concerned with
the programming aspects of the device and Bit 5 is not used.
This leaves Bit 2 which is the Interrupt Disable flag that | men-
tioned earlier, and Bit 4 which indicates that a BREAK instruc-
tion has been found.

Programming The Beast

As this is mainly a hardware orientated article I'm not going
tosay anything about the actual programming of the 6502; only
that ET! has a major new project planned which involves the
6500 series and will answer all your questions. | can’t go intoany
greater detail at present, but in a month or two all will be
revealed. ETI
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LIVING IN BABEL? CONQUERING EVEREST FOR

With the ever increasing family of computer languages to F U N
contend with we decided to start taking a look at some of . .
the most important ones for the micro user. Just what they ~ Computer games often take reallife events and mimic

:, do and why one does it better than another are the sort of them in miniature. This example is more than just a game,

4 questions we'll be trying to answer over the next few it's a complete simulation qf an attempt to climb Everest,
issues. We start with COMAL, the newest recruit onto the down to the last oxygen cylinder and footsore Sherpa. Can

J micro scene. you plan far enough ahead to cope with sudden changes

in the weather or will you risk all in a quick dash for the
summit? It calls for strong nerves and a clear mind but will

fit into just 8K of RAM, how’s that for good planning?
BINDING IT TOGETHER

Many computers seem to lack sufficient documentation
and, unfortunately, the ZX80 is no exception. A veritable
> library seems to have sprung up around it and we take a
look at some of the best, and worst, on offer.

AL AT TIEA SR8 b &

GETTING OUT AND ABOUT

So you want more 1/O than your computer is provided
with? Well, you might actually have more than you
thought in the first place. We show you how to increase
the power of your PIO in easy practical steps. Any
computer with a parallel port qualifies for this
improvement.

A LITTLE BIT OF MAGIC

Following in the footsteps of the successful TRS-80 came
the Video Genie system. Now, however, it may well have
taken a step or two ahead of its American cousin by going
all multicoloured. We sent in our expert to have a look
and his report on this low-cost colour graphics machine
makes very interesting reading for anyone thinking of
taking the Eastern path to computerisation.

OMPUTING TODAY -NEX

H MONTH :+ COMPUTING TODAY NEXT
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[ 16801,68701 and | [ Mlcrocomputer MAIL ORDER ONLY. CWO, Add 35p P&P 15% VAT 2o 4
Many more items in stock. Send SAE for full price list. 40 pin 40p

|
| A career in product marketing?

YOUR KNOWLEDGE OF ELECTRONIC COMPONENTS COULD BE
THE KEY TO A SECURE AND FINANCIALLY REWARDING CAREER
IN ELECTRONIC COMPONENT DISTRIBUTION. PREFERRED
AGE BETWEEN 20-26 YEARS.

We are the U.K.'s largest semiconductor distributor and we are
looking for people with an interest and/or knowledge of up-to-
date electronic components to become Product Marketing Engi-
neers at our head office, here in Slough—

The job develops commercial skills and offers prospects for very
rapid advancement for people who are prepared to work hard and
are ambitious.

We offer an attractive starting salary plus salary reviews twice-
yearly plus a company car to the successful candidates.

6803 Microcomputer | Experimentation with
Programming and the Motorola
Interfacing MEKG800D2

£9.05 pb 352 pages 672-21726-0 A complete laboratory manual, this
book stresses practical applications
Jonathan A. Titus, Christopher A. of microprocessors in such fields as
Titus and David G. Larsen communications, test equipment

[__—_| 8085A Cookbook and industrial process control.

Describing how {o design a | £11.00 pb 368 pages 13-580761-1

microcomputer using the 8085A
microprocessor. this book explains 10t CStican

in detail basic concepts such as L1 Pfﬂﬂti@ﬂﬂ
organization and timing. Hardware Details fOI'
£9.05 pb 352 pages 672216973 | the 8080, 8085, Z80
Walter G. Jung | and 6800 Micro-

| processor Systems

Call or write to: Julian Barnard or John Evans
Macro-Marketing Ltd, Burnham Lane
Slough, Berks SL16LN
Burnham (06286) 61266

This negative ion generator gives you power to saturate your home or office _
with millions of refreshing 1ons. Without fans or moving parts it puts out a
pleasant breeze. A pure flow of ions pours out like water from a fountain,
filling your room. The result? Your air feels like fresh ocean air, pure cnisp and
wonderfully refreshing.

All parts P C.B. and full instructions €10, A suitable case including front
panel, neon switch, etc. Available at £8 extra

H.E. KITS

Car Booster ZD50 £18; Multi Option Siren ZD36 £10.50; Car
Equaliser ZD52 £13.30; Envelope Generator ZD20 £11.79; R/C
Speed Controller ZD3 £9.60; White Noise Effects UnitZD18 £16.85;
*Track Cleaner ZD12 £7.75; Drill Speed Controller ZD21 £7.

All Hobby Kits supplied cases except ZD3 Ali kits contain components as
‘specitied plus Texas | C. sockets where required. Also connecting wire.
Special introductory offer to E T.I. readers, a pack of nuts, bolts, washers,
self-cutting, self-tapping screws supplied with each kit. .

C11C Op-Amp |
Cookbook £14.25 b 352 pages 136910890

2nd Edition

Many significant state-of-the-art James Coffron
advances are discussed in this new ] Practical

edition. such as JFET and MOSFET .
units in both single and multiple Troubl_%hootmg
formats. Techniques for
£9.70 pb 480 pages 672216957 | Mlicroprocessor
Systems
£12.95 hb 256 pages 13-6942733

Don Lancaster

(1 Son of Cheap

Video )
This sequel to the popular Cheap @
Video Cookbook explains how to get

alphanumerics and graphics video Prentice-“a“

out of a microcomputer and onto an Intemational

ordinary TV set.
. Prices are correct at the time of going to press
£5.80 pb 224 pages 672-21723-6 but may be subject to change  ET15

 book orders |

These books can be ordered from vour bookseller or in case of

difficulty from Department 30. Prentice-Hall International.

66 Wood Lane End, Hemel Hempstead, Hertfordshire, HPZ 4RG. England.
Please mark the number of books you wish to order in the boxes beside each
title and return the advertisement to the address above with your payment.
Name
Address

I enclose a cheque/P 0. for £ L

Please add 55p per book for postage and packing. Payment should be made
out to International Book Distributors Please allow 28 days for delivery
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SPECIAL OFFERS

Texas/1.T.T. 1N4148, 100 for £1.50.

Fairchild FLV 1SO Red '2 LEDs 10 for £1: 100 for £7.50.

Mullard Computer Electrolytics $/T 21,000 U F_ 40V

Daly Electrolytic Capacitors 2000,F, 100V .. .. . e £1.50
| T.T. BCY 72 Transistors leads pre-formed i o v 10 for 50p
Varicap Tuners ELC1042 ... .. . el - . ae . .. £6.00
Varicap Tuner ELC1043 . . T R £6.00
Philips Scope Tube 5’ CV2191/DG-13-2 . .. ... ... £10.00
Thorn-Sylvannia Scope Tube 5'' SE5J .. £17.50 (Callers only)
Toshiba 12" TV Tube 310GAB4 .. £12.50 (Callers only)
If you do not have the issue of H.E which contains the Project, we can supply
a reprint at 40p extra orders. Please add 30p post and packing. Add 15%
VAT to total order

Callers please ring to check availabihty of Kits.

T. POWELL

306 ST. PAUL'S ROAD Our new address
HIGHBURY CORNER (from March 18th)
LONDON, N.1. 44 WALLACE ROAD
TELEPHONE: 01-226 1489 LONDON. N.1.
. ~_(Callers bv appointment)
Access /Visa acceoted Hourg: Mon. to Fri. 9-5.30. Sat. 9-4.30
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Dept. ET1 8, Unit 9/10, Ist Floor, East Block, 38 Mount Pleasant, London WCIX 0AP. Tel: 01-837 1165, 01-278 7369. Telex: 8953084 Maclin G.
p!
All our microchips are at micro Orderin:
g information. Unless
Don't be fooled by low NEW, LOw, Low DYNAMICRAMS  1-24 25-99 100+ otherwise stated for orders
We do not offer for sale PRICES o 4116 150NS 250 2.25 1.95 under £50 add 50p p&p. Add

:::T:I:l, lﬂ?;zo:.c::‘r:?:nnd-d N 4116 Ceramic 15% VAT to total (no VAT on

. Package - books). All devic re brand
guarantesd new, first quality, MEMORIES Goldp!l;atad 200NS 150 1.30 1.20 new,factorylprimsandifullisnec
factory prime, full npoc':hvicos, Compare our prices before you bu HM4864 64K . ‘ . and subject to prior sales and
l:‘I bo.o o:ar policy to o ‘ohr zou elsewhere! All devices are brand nVW (65Kx1) availability. Prices subject to
1 st of new devices tha factory prime, full d € Single 5V 200 N change without notice. Minimum
become availahle and th spec. and fully e S 14951095 995 teleph d ing ACCESS,

guaranteed! CMOS RAMS : 270, 1Fordering by E
featured regularly. Prices are T 1-24 25-99 100+ is £10. If ordering by post with
..c..,.h,. of p&p and VAT - prices exclude P&P and VAT. TC5514P dK(1K x 4) ACCESS, include name, address
to ‘‘Ordering Please refer to Ordering Information oliequivalent and card no. written
lnlormnlon' before ordering. before ordering. 50NS 3.95 350 295 clearly. Please allow 416
Official orders trom schools, HMB116 16K (2K x weeks delivery on books,
colleges, universities and Gov. DON'T DELAY—BUY TODAY~SUCH 8) ’
authorities accepted. LOW PRICES DON'T LAST FOREVER!! 150 NS
STATIC RAMS 1-24 25.99 EDRONE
- -99 1

DTL ] 21141 200 NS oo g;(‘l)g g?/°4§0SNS NEW
830 55p [ 7aLS112  75p | 4042 73p Lower Power 1.75 160 1.45 325375y 450 SENSATIONAL
935 65p | 7415123 63p | 4043 86p NS LOW PRICE ON
937 55p [74LS125 S0p | 4044 88p | o 64K DYNAMIC RAMS
944 65p | 7aLs126 50p | 4045 160p ;N;g%:? 1;490 175p
948 ssp | 7aLs132 79p | 4047 99p XR2206 325
947 55p | 74LS138 69p | 4048 s6p | AY 02376 795p | XR2207 375 ONLY £9.95
962 55p | 74LS139  75p (4049 38p VOLTAGE L NDON”BASED Minimum order {10 pcs (Total price £115
9099 90p | 74L5148 170p | 4050 40p R Tone inc. P&P 50p & VAT)

: Talsyen 7sg | wod 69p | SUPPORTDEVICES | PESURATORS = | FOR EVEN {for quantity 1-9, £14.95 + P&P + VAT)

7400 7415153 75p | a0s2 750 2:53 gggp 905 7912 aos Ex-STOCK WHILE SUPPLY LASTS!
7400 11p ;:t::g; o I 1p, | s 2o | remossc 5750 (] ] From HITACHI. HM4864-3 (65K x 1)
7401 12 p | 4054 t11p 3 P A 200NS, Singl \
”g2 129 7aLs160 1150 | 405 1210 | 655 825p |- 78HGKC 625p } 2 : ing ?\;5 Supply, 16 pin.
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325
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6845, £23 50 P un ects Kit
7410 18p ;:t::g: :ggp :ggg ‘;:P el 295p 2:,5 43K 450 NS £14.95 NEW SUPER MUSIC The SE 01 is a complete kit that contains all Ihe parts to build a programmable effects
7412 18p P P e e T2 g e MACHINE KIT! genarator. Designed around the new Texes Instruments SN 76477 Sound Chip, the
7513 28p | 74LS173 100p | 4067 422p ib- P | L Os board provides banks of MINI DIP switches and pots to program the various
e 2 S50 NS £14.95 | AT LAST — an alfordabie kit that 1 prog
7420 16p [78L5174 99p | 4068 19p n: Z 10p iy T A can be PROGRAMMED TGO PLAY combinatons of the SLF Oscillator VCO Nmses One Shol and Envelope ConuolsA
7430 18p [ 7415175 99p | 4069 19p | H214 450D [je=fs hotHkatol ANY SONG OR GROUP OF SONGS Quad Op Amp IC s used to i and Adjustable Pulse
ot 4 26p | 7aLS181 280p | 4070 28p | mer 210p [45UNS N s eEaloiis and Oscillator far even more versatlity. The 3l x 3 PC
P Yep | 74LS190 110p | 4071 25p | w222 275p | NEW! 9900p | ICs and special expenswe Bupolav Boam features a prolotype area to allow for user added circuitry. Easily programmed
5 sgp | 78LS195 87p | a072 25p 225p ROMs the SUPER MUSIC MACHINE to duplicate Erlosmn Phaser Guns, Steam Trains, or almast an infinite number of
et 25> 7415196 100p [ 4075 200 425p W"— uses a SPECIAL MASK other sounds. The unit has a multiple of applications. The low price includas all parts,
7473 32: 7415221 110p | 4076 88 475p | L e ,a 325p Pnogsé's“MED COMPUTER CHiP gzs:v;!\;:lg r‘r\(anufl pruglva;nr;\:na E:ansda‘no%:ﬂe\;mhd 75-:'7; chip specifications, It runs
Y 8 one gale and the most attery inot include n boar amp will drive a small spaaker diracth

7474 32p |74LS240 210p | 4077 23p 33:" LY 41610 ( 338p | popular erasable EPROM i1he or the unit can be connected 1o your stereo with incredible results! (SpZaker not 9
7475 agp |74L5241 200p | 4078 29 445 innana e 325p | 2708:2716 series. BASIC KIT includes | included). COMPLETE KIT ONLY £14.99 PAP 67p VAT.
7476 40p 7415242 220p | 4081 23p | o< 895p 2 drilled plated and screened PC board
e 35p | 74L5244 1750 | 4082 26p | 80 950p | cpu's and ALL components except the BOOKS BY HOWARD W. SAMS INC. SALE!
7492 50p | aLS24% 220p | 4DBS 86p | et 797p |y 625p EPROM and 12V transformer. The {Please order books by reference number and title. Please add 75p P&P
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4520 99p 3 8080A Microcomputer Programming &
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22ptn 22p DYNAMIC RAMS FD 1771801 S/D Invérted Bus mission 15 to DESTROY YOU. 50 you'd better destray it first! High “Perhaps ihe next famous composer
24pin 220 4116 200 NS Ceramic 175p £19.95 | resolution graphics and sound eftects add to the arcade-like excitement will not direct a 150 piece orchestra
28pin 25 4116150NS 375p° FD 17818-01D/DInverted Bus this program generates RUNS ON ANY APPLE 1 WITH AT LEAST 32K but rather a irio of microcomputers
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FEATURE

DESIGNS

Guitar Treble Booster

T his simple treble booster circuit can be used to give a more brilliant
sound to an electric guitar and could possibly be of use with other
instruments. Q1 is connected as a straightforward common emitter
amplifier with R3 as the collector load, R4 as the emitter bias resistor
and R1 plus R2 to provide base biasing. Although the voltage gain pro-
vided by a common emitter stage is normally quite high, this is not the
case here, since the emitter bias resistor is not bypassed by a capacitor.
As R3 and R4 have the same value, the voltage gain of the circuitis ap-
proximately unity.

In fact there is an emitter bypass capacitor (C3), but this has alow
value and is in series with R5 and RV2. With RV2 at maximum
resistance the effect of C3 on the response of the unit is minimal and
for practical purposes the degree of treble boost applied is of no
significance. If RV2 is adjusted for lower resistance, C3 has more effect
and begins to produce a significant amount of treble boost. The boost
is only produced at higher frequencies incidentally, due to the low
value of C3 and its consequent high impedance ineffectiveness at low
frequencies. With RV2 at minimum resistance the response starts to
rise at about 800 Hz and reaches a maximum degree of boost of about
26 dB at frequencies of around!10 kHz or more. R5 limits the degree of
high frequency boost and this is necessary in the interest of low noise
and good stability. .

The full degree of boost at the highest audio frequencies may
give a sound that is too harsh for some tastes and so RV1 and C2 have

T g1

(CICOPYRIGHT MODMAGS Ltd

been included in the circuit. With RV1 at maximum resistance these
do not have any significant effect on the unit, but at lower resistance
settings the high frequency response becomes flattened off and
towards minimum resistance the response turns over at frequencies
abeve about 8 kHz. RV1 and RV2, therefore, give considerable con-
trol over the freble boost and enable the response to be tailored to suit
individual tastes.

. =
M

Simple MW Radio

This simple medium wave broadcast receiver has an output power
of up to about 150 mW RMS for an internal high impedance
loudspeaker and is based on two ICs. The familiar ZN414 is used to
provide the RF amplifier, detector and AGC functions, while a
ULN2283B device is used as the audio power amplifier.

The circuitry around IC1 is quite straightforward with D1, D2 and
R1 being used as a shunt stabiliser, which gives the required operating
voltage of 1V2 to 1V3 for IC1. CV1 is the tuning control and L1 is the
tuned winding of the ferrite aerial. The ZN414 has a high input im-
pedance which renders the low impedance coupling winding on the
ferrite aerial unnecessary. This can either be ignored or it can be
carefully removed from the aerial, if preferred.

RF filtering at the output of IC1 is provided by C3, R3 and C4. Ef-
fective RF filtering is essential as a small amount of RF leakage into the

input of audio amplifier 1IC2 would almost certainly be sufficient to
cause severe instability in the circuit as a whole. RV1 is the volume
control and is also used to bias the inputof 1C2. C5 decouples the supp-
ly to the input stages of 1C2 and helps to prevent low frequency in-
stability due to feedback through the supply lines. C6 couples the out-
put of IC2 to the loudspeaker.

IC1 provides an audio output signal of 2530 mV RMS on
reasonably strong signals. The voltage gain of IC2 is set at a nominal
figure of 43 dB (about 140 times) by an internal negative feedback cir-
Icg;t and this is, therefore, well matched to the signal level provided by

The quiescent current consumption of the circuit is typically
about 15 mA, but as IC2 has a class AB output stage, the current con-
sumption rises somewhat (o a maximum average level of about
25 mA) at higher volume settings. The ULN2283B device used in the
IC2 position is available from Ambit International.

]
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MASTER RHYTHM

As pubhshed n Practical Electronics

FULLY PROGRAMMABLE
TWENTY-FOUR PATTERNS

EIGHT PARALLEL TRACKS

TWELVE INSTRUMENTS
SEQUENCE OPERATION
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This smart lamp dimmer can be
controlled directly by the built-in
touch pad or remotely with the
five-channel transmitter unit
described elsewhere in this issue.
Design by Ray Marston.
Development by Plamen Pazov.

PROJECT

of the programmable touch dimmer described in the April

‘80 issue of ETI, in that this new unit can be controlled
either directly by a touch pad fitted to the unit or remotely with
a press button on the transmitter of the five channel remote
control system described elsewhere in this issue; the new dim-
mer can thus be remote-controlled from the comfort of an arm-
chair, etc. The ‘five channel’ system can, in fact, independently
control two of these dimmer units. Each dimmer can power any
lamp load up to 300 W.

The dimmer is ‘smart’ in that it has built-in logic and sensing
networks that enable the unit to be turned on or off or dimmed
up or down by using a single touch pad or remote-control but-
ton. If the pad (or switch) is simply touched for a brief period (60
to 400 mS) the lamp merely changes state, ie, from off to on, or
vice versa, depending on the previous state.

A longer touch (greater than 400 mS) causes the lamp
brilliance to cycle slowly from dim to bright or vice versa for the
duration of the touch, taking about 7 S to span the full brilliance
range: when the touch is removed the prevailing brilliance level
is latched into memory and maintained indefinitely. At switch-
off (a brief touch) the prevailing brightness level remains in store
and is automatically resumed again at switch-on (another brief
tOlIJCh). In the case of dimming, control starts from the stored
value. :

Remote Control

The dimmer can be controlled locally by the touch pad or
remotely using the infra+ed remote controller. In either case,
the dimmer works in the OR mode, so that alternate operation is
directly available. The remote control system has a maximum
range (from transmitter to receiver) of about 10 m; the remote
control facility can be implemented by a pair or wires taken to
the dimmer from one of the decoder outputs of the remote con-
trol system. These wires pass only a few milliamps from a12 V

T his sophisticated little touch dimmer isan updated version

ETI MAY 1981

source and can easily be concealed in a slot made in the wall
plaster. The wires connect to an opto-isolator built into the dim-
mer unit and this isolator ensure that the wires have several
kilovolts of mains isolation, thereby ensuring a very high safety
factor.

Construction

Our prototype is designed to fit into a standard plaster-
depth lighting switch box. Before starting construction, check
the project’s suitability to your existing wiring by making an ac-
curate cardboard cut-out of the PCB and checking that it will fit
comfortably into your existing lighting switch box. If not, you'll
need to fit a new (modern) box. If all is well you can proceed
with the construction.

Construction calls for a certain amount of care. Note that
the $556B IC is a special-purpose touch dimmer device
manufactured by Siemens and must not be confused with the
similarly numbered NE566N VCO IC. On our prototype we've
mounted the $566B and the 6 pin opto-isolator IC in a single 16
pin DIL socket. Triac SCR1 is fitted with a small heatsink, made
from a piece of scrap aluminium; ensure that this heatsink will
not foul the lighting switch box when the dimmer unit is fitted in-
to place. Note that two Veropins are fitted to the PCB to provide
‘the remote-control connections. Connections to the mains live
terminal and the lamp load are made via a two-way screw ter-
minal strip mounted on the PCB.

Blank Checks

When construction is complete, connect the unit to the
mains via a lamp load in accordance with the circuit diagram
and the overlay and give the unit a functional check, using the
touch pad point at the centre of the PCB. Check that the unit
dims and turns on and off as already described. Also check that

it does not cause excessive interference on your radio set; if ex- e
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Fig.1 Circuit diagram.

HOW IT WORKS

The ‘intelligent’ action of the circuit is carried out in special-purpose
PMOS integrated circuit IC1. This chip receives instructions from a
touch-pad or a touch ‘switchy'. It processes the input touch-duration in-
formation and then sends (or does not send) appropriate gate drive
pulses to triac SCR1 via pin 8 and current-boosting transistor Q1.

1f 1C1 decides that the lamp should be switched on it sends one 30
u$, 100 mA gate pulse to the triac in each mains half cycle (every 10
mS), at some phase-delayed time after the start (zero-crossing point) of
each half cycle. The magnitude of the phase delay determines the
brilliance of the lamp. If the triac is triggered shortly after the start of
each half cycle (short delay) the lamp burns brightly: if it is triggered
near the end of each half cycle (long delay) the lamp burns dimly. The
maximum and minimum phase delays are limited to 150° and 30°
respectively, enabling the lamp power to be varied from roughly 3%
to 97% of maximum by the triac.

Although IC1 and Q1 generate relatively high peak drive power
(1 W2), their mean power dissipation is very low (about 12 mW). This
power is derived from the mains via R2-C2-ZD1-D1 and C3 and is
delivered to IC1 and Q1 as a smooth 14 V DC from reservoir capacitor

C3. This method of operation is only made possible by the fact that the
triac is not gated on until at least 30° after the start of each half cycle,
thereby enabling C3 to attain and maintain a virtually full 14 V charge
throughout each half cycle. The IC logic operation is synchronised to
the zero-crossing points of the mains signal by the R5-C4 network.

Touch information can be fed to either pin 5 or pin 6 of IC1. The
pin 5 input is intended for genuine touch contact use and works on the
high-impedance hum-pickup principle. The touch pad is effectively
connected to the mains live terminal via high-value resistors R8-R9-
R10, which limit the touch pad current to safe and minimal levels. ZD2
limits the pin 5 hum signal amplitudes to safe values.

The pin 6 input is intended for use with push-button switches
connected between the mains live terminal and the junction of R6-R7.
In our circuit the built-in transistor of opto-isolator IC2 is used in place
of a conventional push-button and can be activated by one of the non-
latching decoder outputs of our five-channel remote control-system.

The dimmer can be used with lamp loads up to 300 W, this limita-
tion being imposed by the heat dissipation of triac SCR1. L1,R1and C1
are RFl-suppression components.

REMOTE
CONTROL
INPUT

L

= LOAD

Fig.2 Component overlay for the touch dimmer.
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PARTS LIST

Resistors (all 4 W 5% unless otherwise stated)

R1 100R

R2 1k01W

R3 10k

R4 120R

R5 1M5

R6,7 470k

R8,9,10 4M7

Capacitors

C1 150n 400 V polyester
C2 220n 400 V polyester
c3 100u 25 V axial electrolytic
(e} 470p ceramic

C5,6 470n polyester
Semiconductors

IC1 $566B

1C2 CNY17/1V

SCR1 TIC226D

Q1 BC108

D1 1N4001

D1 BZY88 15V zener
D2 BZY88 18 V zener

Miscellaneous:

L1 3 A suppressor choke (ref. TV3()
MK blanking plate, touch plate, 2-way terminal block.
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PROJECT : Touch Dimmer

cessive interference is experienced, try reducing the value of R1
to 47R. To check the remote control facility, use a push button
switch to connect a 9-12 V DC supply to the terminals, observ-
ing the polarity shown.

When you are satisfied that the unit is operating correctly
you can fit the PCB and the touch pad (see Buylines) to a stan-
dard blanking plate (available from your local electrical shop)
as shown in the photos. The plate is provided with a central
‘knock-out’ hole. Open the hole, push the touch pad through the
plate hole and the central hole in the PCB and bolt the two units
firmly together, using a pair of nuts and washers (one on either
side of the PCB) fitted to the screwed thread of the touch pad; a
certain amount of fiddling may be necessary to ensure a firm fit-
ting. Check that the holes on either side of the PCB line up with
the securing holes in the blanking plate.

When you finally fit the completed unit into its switch box
take care to ensure that no shorts occur. To play really safe, you
can cover the inside of the box and the SCR1 heatsink with in-
sulation tape at vulnerable points. You can bury the remote-
control wires in a groove made in the plaster, taking the connec-
tions to the dimmer through one of several knock-out holes pro-
vided in the switch box. The other end of the wires goes to one of
the non-atching outputs of the remote-control decoder.

BUYLINES

Lomponent-side view of the PCB. Note the small heatsink on the triac and | This project uses a few hard-to-get parts. Electrovalue can supply IC1,
the small size of the high-voltage capacitors. The PCB is secured by the 1 1C2 and the choke. Watford can supply IC1, SCR1 and_the anodised
central fixing bolt. touch plate. All other components should be readily available, but en-

sure that the capacitors are reasonably small types.

Crimson modular audio amplifiers feature: ‘LOW values The Crimson range of amplifier modules are built to very high standards and have earned an enviable|
g - g ; reputation in every field to which they have been applied. The boards come ready built and tested
O_f transient and steadystate dis togt’ons ‘En ve/oPe d’Sto_r (guaranteed for two years) and can be used to advantage where high quality signal amplification is required.
tion (below 500 Hz) less than 0.05% fon-board electronic Syt aatintriy range from 60WRMS to 310WRMS with up to twice this amount in bridge,
protection ‘P, C.B. pin and edge connector termination rgode. All featuredsubstantial heatsink brackets which can 7be bolteddto any availa})le heatsink or the
: : . rimson purpose designed types. Input sensitivity is set at 775mV and power supply requirements are
‘ Fu//fange ofcomp//mentary components, i.e. P.5.U.’s, catered far by one of the three Crimson toroidal power supplies. The Pre-amplifier module (CPR1) is
heatsinks etc. available from Crimson. basically a phono amplifier with sophisticated circuitry incorporating’ R.1.A.A. aqualisation. Also on]
board is auxiliary amplification for tape and tuner inputs. A separate module {MC1} is also available and
gives the required boost for low output moving coil type cqrmdges. External components required are
potentiometers for volume and balance, switches for signal'routing and a regulated T 15V D.C. power
source (REG1). Complimenting this range, are the electronic crossover modules X02/X03 which, with a

special muting board {MU1} can be incorporatedin all types of active speaker systems.
Numerous applications are possible with Crimson modules. For example, a complete Hi-Fi Pre & Power
amplifier of 40 126WRMS/channel can be built using our Hardware kits {see Hobby Electronics review,
August 1980). Alternatively, Mono or Stereo slave amps of up to 500WRMS can be built into proprietory
flight cases, while other uses include active loudspeaker systems such as designed by R.I. Harcourt in
Wireless World October/November 1980. Further details of How to use the modules are contained in the

Users/ Apgication Manual available at £0.50.

PSU  H/Sinks Siew FR

CPSt S0mm wvjus L 1 5Hz 50Khz{ 308)
CPS3 100mm ovius n 1 5H; 50Khz i 3dB1
CPS3 100m; WVius 3 15Hz 50Khz i Jdby
CPS6  150mmfFMT  30VIUS 15M7 S0k, 1 30B)
CPS6 150mm fFM1 X0V uS " 1 5+ S0KN; L 39B)
2% CPS6 FM2 .IJV:ub TTSmV ey 1.5M2 50Khs ' 3d8!
Qutput REgY Vps =)
Output REGI i
X02 X031 o:'ﬁ:. 775 200mv  REG! 9v uS  90dB_ ,775my_ 001 . Xoverpoints 150 & N
*Power output is quoted WRMS and 1s given for two moayles run ott tne same povwer supply. Higher

powers are obtainable if using one module per P.S.U. or if using a stabilised P.S.U.

e VAT Pt
Power Supply Moduiss ;
cPSna? Al 11950 d e UK Gt
CPS3 §0VAD t23%0 o
CPSEI250V AN 30 00 t3 ety Lottt 1O
3%
T : ‘ Expor Pavby A

Hardwars
Pre Amp
Power Amp
Thermal Cutouts

1 CrimsonHekirik

9 CLAYMILL ROAD, LEICESTER LE4 7JJ, ENGLAND. Tel. 0533 761920. Telex 34694 Chamco G CRlMLEKf/




EIROWASTNIG electranics

48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD — 100 yards from Archway Station & 9 Bus Routes
TELEPHONE: 01-263 9493/01-263 9495

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPONENTS AND COMPUTERS

PETS & SYSTEMS

u F " ; ms‘ i
8N 8K RAM — £399 - ‘ NEW 32 Bactre ok %
16N 16K RAM — f499 . All with new keyboard

32N 32K RAM £599 . “ : and green screen
CA_SSE'ITE DECK — £55 ; Tolan’ ; :

343K Twin Floppy Disk ‘ - : FRICTION FEED PRINTEF
£695 e PET — ! Tractor Feed Printer -}
e i 5 : £426

VIDEO GENIE

VIDEO GENIE based on
TRS80

MEMORY EXPANSION KIT

Suitable for UK101, Super-
board expansion using 2114’s
each board has 16K ram .
capacity kit contains:

NEXT DOOR

\“WOOLIES”

—  (NORTHERN LINE)
.‘ ARCHWAY
| STATION

v )
AVMHO YUY

Qavoy

* On board power supply

JUNCTION ROAD | Utilises 280, 12k level Il Baéic,
2400 Integral Cassette Deck, UHF O/P
16k RAM,

all TRS80 features

* 4K Eprom expansion

# Fully buffered for easy expansion
via 40 pin socket

* 8K kit £79.95

* 16K kit £106.95

% Printed Circuit Board £29.95

* 40pin-40pin headerpiug  £8.50

avod
AVMOTIOH

UPPER
HOLLOWAY
LMR & ER STATION

UK101 P.P.I

Built & tested. Interfaces TX80 Printer
direct. Can be programmed to operate
relays, motors, various other peripherals
"“CENTRONICS COMPATABLE"
Plugs into IC socket. LED binary display

fully documented. £29 95

CASES

Available for UK101,

Superboard, Nascom.

Appx. DIM 17" x 16"
436 x 384 mm

PRICE £24.50
Post & Packing £1.50

£179 IN KIT FORM
READY BUILT &
TESTED

£266 COMPLETE IN
CASE

4K Expansion (8x2114)
NOW ONLY £14.00

No extras required

* Free sampler tape
EPSONMX 80 £359 * Full Qwerty keyboard

EPSON TXBO £295 * 8K basic

Dot-matrix printer with Pet *oia&:%p?‘?gai:g to 8K

graphics interface: Centronics * Kansas City tape interface ——

parallel and serial: Pet and * NEW MONITOR ALLOWS FULL EDITING &
Apple compatible. ! CURSOR CONTROL - £22.00

Please add VAT 157 to all proces Postage oo computers privater and o tte deck Baregped ot ost all other iteame,
P&EP 30p Place your order noamg yoit Access or Bandlayoard Nun teb ordes £ 5y Trode and export eoguonres, welc ome

Credit fachitres arranged W Wkt
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NEW SHOP & SHOWROOM

THE
T IaEEE NEWAND
-l  UNIQUE
VEROBLOC

Sound Generator and com-
bined parallel in out port kit,
containing P.C.B., AY-3-8910,,
} 6820 PIA. Fully documented
-and demo tape. £29.95.
AY-3-8910 £8.50.

'D.RAMS
4027

t 4050 (350NS)
4060 (300NS)
4116

WONN,
OWWw~
NOOTND .

w UK101 SOFTWARE

e | 1.30

gpac?_ Invaders 6.50 1232 i
eal Time Clock 3.00 '
- Chequers 3.00 26;2/4045 %Z)? l
theile 4.00:4 ¥ 4044.5257 6.93
Game Pack | 5.00 6810 3.50 oy
Game Pack Il 5.00. ' PETy i LR
Game Pack Il soof | ! i i e
Screen Monitor 4.00. BULK PURCHASE " . ey TR
Assembler Editor 1490 [8x2114 14,00 1 oy = ———
10xC12 Blank Tapes 4.00 8x4116 18.00
| A ADDS TOYOUR CAPABILITY

Already used in industry, this solderless
breadboard is now available to the hobbyist.
Unique because of its universal interlocking
facility meaning you no longer need lots of
different boards.

| Colour Board available at

long last. Please write or
phone for details. £84.95.

A Send now for the unique Verobloc.
280 CTC © ' 5.95 - ' p—
Z80A CTC 6.95 § ] 2513 (C) AND VERO HAVE
z80 P10 5.95°
Z80A P10 6.95 —— ADDED TO THEIR
6530 39 | ——suFreRs, TRADITIONAL RANGE
6532 a2 | [ 81Ls95 1.25 OF HIGH QUALITY
6821 425 | §81L596 128 BOARDS,
e 350§ f8iLses 1.25 ALSO EX-STOCK.
g%}g }gg g:;iggg g% i No. OrderCode Description Size (mm) Price
g 2.75 § JeNIA3ST = 1) 10-28458  Microboard 160 X100 566
8251 a.9s | | 5126 182 2)  10-2846H  Microboard 160x233.4 1241
9.75 50 § : ; T
- aso § §S75° 15 3)  200-21084E V-QBoard 147.83x7366 165
) 13.16 L . = R .
TMS9902 11.18 | } 8197 1.50 4)  09-2196L  Veroboard 160x 100 1.63
TMS9904 (74L5362) 840 ] 18798 , 1.50 ‘ e I —
- Carriage & VAT included.
BAUD RATE GEN

’“ 1.C. SOCKETS:! Vero Electronics Limited, Retail Dept., Industrial Estate,

DIL W/W- MC14411 8.75 Chandler's Ford, Hampshire SO5 3ZR. Tel (04215) 62829
. 8pin .09 25 MM56307 8.75 % N B B B B B BN |
}g g:: } ; ig State quantity and order codesrequired . ... SN
18 pin .16 .50 i
20 pin .20 .62 NaME e ] e B | e T == I
22 pin .22 .65
’ 24 pin .24 .70 |

Address .. . e e
.30 I

40 TS
N ienclose Cheque/POfor& . or debit my Barclay Card/
- Ac N
SEND S.A.E. FOR COMPLETE PRICE LIST . s
Exp.date ___

OR PHONE 01-263 9493
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AUDIOPHILE

This month Ron Harris reviews a new eastern loudspeaker design and a
pair of pickups whose coils are mobile, whose price is low and whose

output is high!

DS-32B, a £250 speaker from the land of the rising yen.

Loudspeakers remain the one significant area of hifi
which the Oriental production machine has — so far — failed
to dominate.

Only the Yamaha NS1000 and the Sony G1 have achieved
any sort of acclaim in England’s green and pleasant land,
despite recent spending to engineer a “European Sound”. The
DS-32B is the Mitsubishi attempt to redress that balance.

Itis a three-unit bass reflex design, claimed to handle 120 W
of amplifier power and constructed to a very high standard in-
deed. The enclosures are supplied in stereo pairs (offset drive
unit)with level controls fitted to the cone mid+ange unit and the
titanium tweeters.

we begin this month with a review of the Mitsubishi

Magnetic Personality

Mitsubishi make great play of the magnets used on their
units, claiming to have developed a new ferro-nickel alloy for
the woofer. Basically, what it actually comes down to is that
strong magnets with high field strength and a ‘long’ gap have
been employed to ensure linearity on high cone excursions.

The level controls are positioned on the front panel behind
the grille and offer three positions of adjustment to the user.
First reactions of the suspicious British will undoubtedly be to
turn down the treble control. :

84

The second will be to put it back again.

These units show none of their earlier Eastern brethren’s
tendency to cut through anything in their path with a sword-
ed%ed treble. If anything, Mitsubishi have overcompensated a
little.

Atapprox24x12x13 inches these speakers are not going to
domiinate the average living room, but they should be used on
stands for best results — about 10-12 inches clear of the carpet
will put the tweeter nicely at ear level and free the bass reponse
remarkably. Connection is simple, as the speaker uses those
‘push-clamp’ terminals, which bite into the lead once released.
Not as useful as screw terminals, but a universe ahead of the
dreaded DIN.

Tested Responses

~ TheDS-32B should not prove a difficult load to drive, as the
impedance did not fall below 4R at any point in the frequency
spectrum. Second order filters are used in the crossover net-

‘works, giving a 12 dBJoct roll-off, centred on frequencies of 800

Hz and 5 kHz. The unit changover was smooth, with no atten-
da;‘ntI irregularities in the frequency response of the speaker as a
whole.

The titanium tweeter gave a particularly fine account of
itself, exhibiting a smooth and extended performance with ex:
cellent dispersion — the offset arrangement means that ‘lobes’
are created in the dispersion pattern of a stereo pair, thus
creating a better field around a central listening position.

For listening tests the DS-32Bs were set up — on stands —
next to my reference speakers, the KEF 105 1. Obviously no at-
tempt at direct comparison can be made, but it is important
when auditioning, loudspeakers in particular, to have a stan-
dard available for comparision..

Ear Lies The Rub

Overall the DS-32B gave a very creditable performance.
The balance tends to be a little ‘warm’ and the midrange is
slightly recessed in the 1 kHz-3 kHz region. Whilst this does take
any hint of an ‘edge’ off the sound it lends a slightly unreal
smoothness to the sound. | found I was turning up the mid-range
unit to restore the balance. For the size of cabinet the bass
response is very good, with nice definition of the instruments.
The cut-off is sharp at the bottom end and this would tend to
enhance the clarity of an enclosure of this size, so this is no bad
thing overall.

At the top of the spectrum, that metal tweeter is well in-

tegrated into the system and has a generally good performance.,

It can sometimes add a little uncertainty to high energy, high
frequency material, but only sometimes and only to a degree

which is very acceptable at its price.
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Concluding Tones

Judged against the asking price, | feel the DS-32B is an ex-
cellent speaker. Its value for money rating has to be high, when
you consider the quality of the finish and high degree of
engineering present in the units.

The sound quality is competitive indeed and deserves a
chance to compare itself against better known enclosures from
this side of the channel. | can recommend the DS-32B and
would suggest that anyone in the £200£300 speaker market
makes the effort to hear them before committing his money.

Moving Onto Coils

Moving coil cartridges have only recently descended into
the mainstream of hi-fi. With that emergence has come an in-
crease in the number of units which do not require a step-up
device, thus reducing the cost.

The best known of these was probably the Ultimo 10X —
‘was’ because the model has now been replaced (by Dynavec-
tor) by the Mark 2. And this, by the sheerest of contrived coin-
cidences is one of two high-output cartridges under test this
month. The other is the Mayware MC3L, afine-line stylus design
from the ‘Formula 4’ people.

The output of these units is similar at around 2-3 mV, suffi-
cient to drive most preamps and higher than many moving
magnetdesigns. You can pick up the rest of the technical details
from Table One. As the two cartridges are priced at
approximately £65 and £55 respectively they are well within the
financial reaches of ‘mid<fi buyers and offer an interesting alter-
native to other moving magnet cartridges in this price range.

The Ultimo End?

The 10X2 is an increased output version of its predecessor,
but unusually in these days and ways, no price increase accom-
panies the model change. Indeed under the Dynavector ex-
change system, if you trade in your old unit it will generate a hef-
ty discount on the price of a new 10X2. Therefore you could say
the price has actually fallen for a change.

The cartridge is a low compliance design, at around 15 cu,
and will this transmit more energy back into the arm than units
such as the 9001CC and 600LAC which are possessed of more
units in their compliances.

This means that the arm used will have to have a fairly high
mass, to bring the combined resonant frequency to an accep-
table frequency — above warps but below audibility — say bet-
ween10Hz and15Hz. Totestthe 10X2 | used an AT1010 and an
integrated turntable with mid-mass arm. In addition an SME
Series 11l was used with its mass suitably raised to match the
Dynavector.

Because the SME is such a low mass design, it is possible to
add mass to its effective value, in order to'use low compliance
pick-ups. Any readers out there who wish to know more details
of this can write to SME for information sheet No. 24. Tell them
ETI sent you!

Good Public Image

The 10X2 is startling to see in the end of any arm, having re-
tained that transparent red plastic case, with a long cantilever
and rigid mounting bracket. The disc clearance is substantial to
say the least, and arm height should be carefully adjusted.

ETI MAY 1981
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The 10X2 in close up. Note the massive fixing bracket and the “see-through”
casing. Bright red too. )

Fitted to an arm, on this the Dynavector, the 10X2 looks a little less imposing.
It never looks anything less than striking, though!

The sound is a distinct improvement on the already high
standard of its earlier version. The balance is well struck bet-
ween bass extension and detail in the low registers, and the im-
aging is nothing short of excellent. Treble quality is sweet and
extended with very good detail rendition.

At the price the Dynavector offers very good value for
money indeed, having most of the virtues of the more expensive
moving coils and lacking their vice of price (1?) If | have any
criticism at all of the 10X2 it is in that the low mid-range can
sound a little constricted with some material, such as massed
voices. It is a minor aberration.

A sound design then, well recommended, and with the ad-
vantages of (i) not needing a step-up device and(ii) a good trade-
in deal on your old Ultimo if you're upgrading. -



TABLE ONE

MAYWARE DYNAVECTOR
MQC3L DV10X2

Compliance (vertical- 8x10-¢ 15x10-%
horizontal) (cm/dyne)

Output level (1 kHz/ 26 mV 24 mV
5 cm sec)

Stylus type line contact elliptical
Separation (5 kHz) 22dB 24 dB

Freq response (20 Hz- + 2dB + 2dB

20 kHz) (see graph) (see graph)

Optimum tracking 2g 16g

weight

Weight 78 96g

Typical price £53 £68 (less with
exchange)

Bruel & Kjaer
Copenhagen 50725

Potenttometer Range,LdB Rectifier: RMS Lower Lim Freq. 20 _Hz Wr Speed.,] G0 _mm/sec. Paper Speed:_ 2 __ = mm/sec

Above: the faithful Formula 4 pickup arm in which the cartridges were tried
during listening tests. It is well suited to low compliance designs such as
these, and gave good results.

Leit: the lab test results for the MC3L and the 10X2 set out for comparison.
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Above: the frequency response of the new Dynavector 10X2 pickup. Not a lot to comment on is there?
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Above: measured frequency response of the Mayware MC3L moving coil cartridge.

Mayware Mayhap

The MC3L is the latest from Mayware, best known for their
excellent Formula 4 pickup arm — now in its Mark 3 incarna-
tion. Their previous pickup, the MC-2C, is a low device of high
quality and so the DC3L is their next step in cartridge design.

Visually it is the opposite of the flamboyant Dynavector,
being simple and black in appearance. The cartridge body is
very sensibly shaped with a good large surface area to the top,
which aids fixing to the arm. This means that the pickup as a
whole will be better integrated, as it will inevitably be more rigid
than it would with a smaller contact area between headshell
and cartridge.

Mayware’s new high-output moving coil cartridge. The body is designed to
absorb reflected energy from the cantilever.
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The compliance of this unit is very low indeed at 8 cuy, a
figure which I feel will limit the arm it can be employed with. For
the purposes of review | managed to beg, steal and borrow a
Formula 4 (an earlier model) and fitted the unit into it. Listening
tests were mainly conducted with this assembly, although for
interest and devilment ! did fit the MC3L into my SME 111, with
maximum damping and highly modified effective mass to tune
the resonance.

Testing Benches

On test the MC3L acquitted itself well, the frequency
response in particular impressing with its high linearity and well
mellintained separation. Qutput measured at 2.6 mV per chan-
nel.

There was nothing at all to cause the slightest worry here,
so | was able to move on happily to playing some music, expec-
ting something pleasant in the light of the test results.

...AndEars

| was not disappointed. Initial impressions, later reinforced
by continued use, were of a wealth of detail with fair bass exten-
sion and ‘smooth-assilk’ treble. Mid+ange is firm and weighty
with good control of vocals — not always a strength of moving
coil units. Overall the balance is full and rich with good imaging
and better than average tracking ability. My only real quibble is
with that lower-than-low compliance. It does limit the versatility
of the MC3L considerably, which is a shame as it has the virtue
to delight a wide audience.

—FEATURE : Audiophile

Common Ground

These two cartridges have a lot in common, in that neither
requires a step-up device, both are low compliance, both are
sensibly priced and have that rendition of detail which makes
moving coils such an attractive proposition. Few moving
magnets (G900 1GC?) can equal them in this respect.

Each has its good and notsogood points. The 10X2 handl:
ed bass energy a little better than the MC3L, but the Mayware
leaves it for dead on vocal material where there is a deal of
energy in the midrange; opera in particular. Both sound very
good indeed on most rock music and which is ‘best’ is really up
to the purchaser. | shall refrain from choosing between the two
— 1 liked them both!

Reference Point

The cartridge | used as a reference in the comparision was
the Ortofon MC30 with the T30 transformer. It is priced right at
the top-end of the market and makes an interesting counter-
point to this month’s models. | was intending to run the review in
this month’s Audiophile, but | just haven’t the space to do it
justice — so I'm holding onto the verbiage until next month.
With all the tales of wonders unveiled by such exotic groove
followers as the Linn Asak and the Koetsu filling the printed
page these days, the Ortofon appears to have been overlooked.
Thisis unjustindeed. . ... ... ... ... ... ...

ETI

Available from
your local
Bookseller or
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ELECTRONICS
POCKET BOOK

Fourth Edition by E. A. Parr

Chips wint everyining! - Semiconductar technuingy
has progressed at a startiing rate and microprocessor
chips have caused an information revolution that will be as
significant as the Industrial Revolution proved to be.
ihis fourtn edition of Electronics Pocket Book is compietaly
new and covers the latest developments in areas such
as optoelectronics and microprocessors as
well as the basic principles.

The book gives a non-mathematical presentation of
the many topics in electronics and is designed to provide
the designer, student or enthusiast with a readily
accessible source of information.

186 x 120mm
0408 004819

Companion Books

by R. G. Hibberd

Transistor Pocket Book Integrated Circuit Pocket Book
A comprehensive guide to the  The book covers both unipolar
principles, characteristics and and bipolari.c.s. and their
uses of the various types of applications in linear and
transistors, practical circuits digital circuits. it is intended
being given for the major primarily for technicians,
transistor applications. Related students and alt who are
devices, conductor diodes. concerned with integrated
thyristors, etc. are also covered. circuits and their applicatiors.
186 x 120mm 312 pages 186 x 120mm 282 pages
0408 002549 0408 002557
lllustrated Paperback llustrated Paperback

£5-60 £5-60

360 pages
lustrated Paperback

£560 b

in case of
difficulty from
the Publisher.

ORDERNOW

Cut out this coupon and return
it to Patricia Davies Marketing
Manager at the address below

Please send me

[] Electronics Pocket Book -
4th Edition (Parr) O 408 004819
£5.60 Paperback

[] Transistor Pocket Book
(Hibberd) 0 408 00254 9
£5.60 Paperback

[] Integrated Circuit Pocket Book
(Hibberd) 0 408 00255 7
£5.60 Paperback

| enclose a cheque/POforg__
in total payment

2170 7 1) IR S S =

Address

(ET15/81)

Newnes Technical Books

Borough Green,Sevenoaks,Kent TNI5 8PH



£3951

incl.VAT& P&P

micron

'MICRON' may sound small - but we all know that it's much larger than an atom?!

The un-beatable features of Microtan 65 and Tanex have been brought together to give you Micron,
a ready built and tested computer of outstanding value. Fully supported by comprehensive documentation,
Micron represents an ideal starting point in personal computing. We've taken a full 0.E.M. licence
for Microsoft Basic, which means that you'll have the support of the most popular Basic available,
(as used on PET, APPLE, TANDY etc.). If you want to expand Micron there's no problem, just move into
the system rack and choose from the range of Microtan modules. Read the information, study what the
magazines have to say about us and compare what we have to offer with other systems, then we feel
kfure that you'll be convinced that we've produced an excellent product.

_J
(" O FULLY BUILT, TESTED AND CASED. W { sorruare N
06502 BASED MICROCOMPUTER. O 10K EXTENDED MICROSOFT BASIC.
O VDU ALPHA NUMERIC DISPLAY. O ALL THE USUAL BASTC COMMANDS.
0 8K RAM. O INTEGER AND REAL NUMBERS.
032 PARALLEL I/0 LINES. O INTEGER AND REAL ARRAYS.
02 TTL SERIAL I/0 LINES. O INTRINSIC FUNCTIONS: ABS, INT, RND
O 1 SERIAL I/0 PORT WITH RS232/20mA LOOP, SGN, SIN, SQR, TAB, USR, ATN, COS,
AND 16 PROGRAMMABLE BAUD RATES. EXP, LOG, TAN.
0300 / 2400 BAUD FILENAMED CASS. INTERFACE.||© USER DEFINED FUNCTIONS.
O DATA BUS BUFFERING. O READ AND DATA STATEMENTS.
O MEMORY MAPPING CONTROL. © DUMP AND LOAD PROGRAMS.
071 KEY ASCII KEYBOARD, INCLUDING NUMERIC ||© PROGRAM EDITING COMMAND.
KEYPAD. O STRING FUNCTION FOR TEXT I/0.
| ©POWER SUPPLY INCLUDED. ]| @ BASIC CAN CALL MACHINE CODE SUB-
\— ROUTINE.
© USER MACHINE CODE INTERRUPT HAND-
TANGERINE LER INTERFACES WITH BASIC.
O XBUG.
COMPUTER SYSTEMS LIMITED O DATA CASSETTE FILE HANDLING IN BASIC

J/

Forehill Works s
Forehill Ely Cambs England rei: o3s3)3s33

ETI MAY 1981



microtan 65

The Microtan system is rapidly becoming accepted as the ultimate approach to personal computing. Start
with Microtan 65, a 6502 based single board computer, and expand to a powerful system in simple and
in-expensive stages. The Microtan system is a concept and not an afterthought, this means expansion
is easy and very efficient! Unlike many other systems, you'll find it difficult to outgrow Microtan,
and you won't be wasting your money on a product that will only last you a few months! When you are
ready to expand, Tanex is waiting. The features offered by Tanex are tremendous, and you can start into
them for just £49.45! Cassette interface, 16 I/0 lines, two 16 bit counter timers, data bus buffering,
memory mapping and a further 1K of RAM are standard. From thereon expansion is simple, just plug in
extra integrated circuits to get yourself 8K of RAM, a further 16 I/0 lines and two more counter timers
a serial I/0 line with RS232/20mA loop and full -modem control, XBUG - a firmware package containing
cassette file handling routines, plus a line-by-line assembler (translator) and dis-assembler, PLUS
10K EXTENDED MICROSOFT BASIC, a suped-up version of the Basic as used by major manufacturers such as
Apple, Tandy and Nascom, NO OTHER LOW COST MICROCOMPUTER OFFERS YOU THIS SUPERB PACKAGE. 0.K. so you
want more memory, try Tanram for size! Upto 4OK bytes on one board starting for as little as £50.60.
RAM freaks will be pleased to hear that our system mother board offers page memory logic which will
support 277K Bytes, satisfied? To house these beautiful modules you can choose between our mini-rack
{as used on Micron), which accepts Microtan and Tanex, or our system rack pictured above. The system
rack will support 12 modules. What are these extra modules? Well for starters there's a couple of I/0
modules, parallel and serial offering upto 128 I/0 lines organised as 16 8 bit ports and 8 serial I/0
ports respectively. Shortly we'll be introducing high definition (256x256) colour graphics, A to D
and D to A modules, IEEE 488 Bus interface, a PROM programmer, disc controller and TANDOS - a 6502 CPM
system. So there's plenty to keep you busy. Send for more details, and find out how you can get started

for just £79.35! ALL PRICES QUOTED INCLUDE V.A.T.
1) , 1 1 N (.
AAI" 65 [NOW 8 o7 WL W) USEoE " READ) Ol 1 Please underline the information required.
We have produced a T.V: interface module which simply AIM T.V. INTERFACE. MICROTAN SYSTEM.
connects to the expansion socket of your computer and ,
produces a display of 16 rows by 40 characters! Of even NAME :
more interest will be our Buffer module, which allows
.you to expand into our system rack, giving you access ADDRESS:
f M3 . .
\29 thgdfull range o Mlcfotan modu1e§ ” | Y

PLEASE ENCLOSE 12p STAMP. THANK YOU.
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ONTROLL
OWER SWITCH

Designed to interface with the five-channel remote control system, this
5 A mains switch can be activated directly or with the remote control
transmitter. Design by Ray Marston. Development by Plamen Pazov.

ed to interface with the fivechannel remote control

system described elsewhere in this issue of ETI. When the
interface is complete, the switch can be activated either directly
by a built-in toggle switch or with a pair of control buttons on
the infra-red transmitter. The switch can be remote-controlled
atranges up to 10 m and can be used to activate lamps, TVs and
hifi systems, etc, from the comfort of an armchair. Three such
switches can be controlled by the remote control system.

The power switch is designed to fit into standard surface
mounting mains sockets: a single switch can be fitted in a stan-
dard stocket or two switches can be fitted in a double socket. A
feature of the design is that the actual control input to the
switch is made via an opto-coupler, which provides several
kilovolts of mains isolation; an input current of only a few
milliamps from a9V or greater supply is required to activate the

T his project is a 5 A mains switch that is specifically design-

switch in the remote mode. The switch is thus quite versatile and &

can, with a little ingenuity, be activated automatically by
suitable sensor networks, such as those published in last |
month’s ETI.

o RS

SRl T

du

7 A

IR ORTEE R S .

To make a dual power switch unit, simply fit two identical
units into a double surface mounting box, but use two single
sockets.

Construction
When building this project it must be noted that the PCB is

designed to be used with a specific miniature type of relay (see
Buylines) and that the board is fairly cramped, with all resistors
and diodes mounted vertically on the PCB. The relay has two
sets of contacts, which are wired in parallel; external connec-
tions to the relay are made using a vertically-mounted two-way
terminal strip. All other connections are made using Veropins.

When constructing the unit, build up the PCB as shown, fit-
ting the relay last of all, and fit the unit in one corner of the sur-
face mounting box after first completing the interwiring to SW1,
SK1 and SK2 (the mains output socket) in accordance with the
‘circuitdiagram.

Now fit the top plate/socket into place, complete the mains
connections, connect SK1 to one of the latching outputs of the
five-channel decoder and give the unit a functional test. Check
that the switch can be turned on and off directly with SW1, and
that it can be controlled remotely (using the five-channel
transmitter)when SW1 is set to the remote position.

Note that SW1 should be fitted to the actual socket plate of
the power switch and that socket SK1 (a DIN socket) should be
fitted to the lower face of the surface mounting box.

90

HOW IT WORKS

Circuit operation is so simple that it is virtually self-evident. Qlisused
as a relay driver and the relay contacts are used to make or break the
live mains connections to output socket SK2. Q1 can be activated
either directly by SW1 or remotely via opto-coupler IC1and one of the
latching outputs of the decoder of the five-channel remote control
system. The decoder also provides the relay-driving circuit witha 15 vV
DC supply.

When SW1 is set to the on position, Q1 and therelay are drivenon
via R2, and parallel-connected contacts RLA/1 and RLA/2 feed mains
power to the load through SK2. When SW1 is set to the off position, no
drive is fed to Q1 base, so Q1 and the relay are off and no power is fed
to the load.

When SW1 is set to the remote position, opto-coupler IC1 is used
to control the base drive to Q1. Q1 and the relay turn on when the con-
trol input (B) is fed with a logic 1 or high signal, or off when fed with a
logic 0 or low signal: these signals are available from the output of the
five-channel decoder and can be set with the remote control trans-
mitter.
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PLG1
+16V r==1
O—= _.,,—T_.o VA o llka
CONTROL i } L
FROM INFRA—RED L Ny
REMOTE CONTROL —_—T ,
DECODER [ — —
L . NOTE: RLA RLA
1 IC1 IS CNY17/Iv —_— it
Q115 BC109 1 2
SK1 I 01,2 ARE 1N4001
== t
]
] )
sK2
OUTPUT
TO LOAD

MAINS INPUT
VIA FUSED PLUG

—O—0

SHIELD “ A
SW1 REMOTE
SW1 COM: SW1 ON
s e o .
RLA
e L3 . .
\T/ Gl .

Fig.2 Component overlay. The terminal block is secured by tightening the
lower pair of screws onto wires soldered to the PCB.

PARTS LIST

Resistors (all 4W,5%) L
R1 4k7 ]

R2 12k
R3 22k
 Semiconductors . .
Ic1 CNYA7V Two mternal.vuews o_f the power ;
Q1 BC109 switch, showm_g the interwiring. The [
D12 1N4001 mounting box is MK reference
! number 2025.
Miscellaneous
SW1 three-way toggle switch
SK1 three-pin DIN socket .
SK2 surface-mounting mains socket
PLG1 three-pin DIN plug
RLA 12V, coil > 120R, PCB-mounting, 5 A mains-

rated contacts

BUYLINES

The relay is a miniature type for PCB-mounting and is available from |
Watford Electronics, ref. RL6. The CNY17/lV opto-coupler is available |
from Electrovalue.
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3 CHANNEL SOUND/LIGHT
CHASER
£32.70

LB31000SLC

A n.gn performance
sound to light system which

ceases. Super sensitive with an anti interfersnca cir-
cuit, the unit will operate from practically any amp
and control up o 1 ooow/cn-nnﬂ 5Hz to 70K. Con-
trols: b speed

sutomaticatly switches to a chase when the music

STEREO DISCO MIXER/PREAMP
LBPA3

M — Magastic
€ — Cornmic

£33.70

Magnetic or ceramic deck
versions - please state

All the requirements of a stereo disco pre amplon one
board, left and right deck muxers/tona controis/mic.
mixer/tones/mic. auto fade over decks/and P.F.L. The
unit can be used with either LB100/150/250

Full set of pots — £8.63

"~ TRANSFORMERS N

Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc

3 CHANNEL SUUND/LIGHT
LB31000SL !

£22.70

All the advantages
hk of the SLC without chase.
Controls: bass/mid/treble/master sensitivity.

LBPA2 LBPA{

£17.20 £19.50

A four channel mixer A stereo hi-fi preamp
and tone stage for mics, and tone stage for mag
guitars, etc. Can be ou/\ape/luner etc.
used with any LB amps Set of pots £3.27.
Set of pots £2.74,

3-WAY ACTIVE CROSSOVER
LBACO1

£17.90

/4/8 CHANNEL CHASER

LB31000LC

£28.00

An all logic chassr system

for use with up to B channels

al 1,000 walts each. Facilties include footswitch
trigger and module Cascading (16, 24, 32 channel,
etc.), chase speed and re-cycle delay.

LBPSU1

£7.20

Bass/mid/treble

active crossover with

stage booster! Available with crossover points of 200

or 300Hz, and ZK ar 3K#Hz [please specify) LBPSU1
supply for LBACO1 {1 or 2).

POWER AMPLIFIERS

Tough dealing power amps for use in sound systems.
Open/short circuit protection and fused, Heavy gauge

4.CHANNEL SEQUENCER

LBAT000LS

£19.20

A 4 channel sequence generator

for banks of lamps up to 1.000W per channel. Two
speed continis, cross eHect 1o provide settings
between seconds and rapid burst.

heatsinks and sugged o/p devices (all operata down {0
4 ohms.
25WRMS. [110WRM.S.i160WRMS.| 270W RM.S.
20Hzto 60K | SHzra25K | SHrto 25K | 5Hzto 25K
007%THD [ 01%THD OI%THD | 0.1% THD
960BS/N | 110DBS/N | TIGDBSN | 1100BS/N
1825 18100 18150 LB250

£11.20/£19.70/£29.20| £43.50

Note all models are available with either 500mV or
775mV sensitivity. Please state when ordering.

Minimum & Sub Miniature 50 VOLT (Pri: 220-240V)
Milli.  Ref. Price Sec 018-25-33-40-50V

. Ref. Price
e amps No. £ P&P Amps No. £ P&P
303 200 238 2.60 .70 05 102 3.60 90
06,06 1A1A 212 3.00 75 10 103 4.60 1.05
909 100 13 230 70 20 104 7.30 120
0.9.0.9 330330 235 215 70 30 105 8.60 120
089.089 500500 207 2.75 75 40 106 10.85 1.30
089, 0-8-9 1A1A 208 385 75 60 17 15.10 1.50
015, 0-15 200200 236 2.15 .70] 80 18 20.20 170
0-20. 0-20 300300 214 2.75 .90f 100 119 2410 220
20.12012-20  700DC) 221 3.50 .9Cf 60 VOLT (Pri 220-240)
0-15-20, 0-15-20 1A 1A 206 4.60 1.058 Sec 0-24.30-40-48-60
0-15-27,0-15-27 500 500 203 4.05 85 Ref. Price
01527.01527 1A 1A 204 6.10 105§ Amps  No. £ " P&P
12 AND/OR 24 VOLT o 12 Sy e
Pri- 220-240 Valts 20 127 755 120
Amps Price 30 125 1110 130
12v 24V Ref. £ P&P 40 123 1235 150
065 025 11 230 75 50 40 1415 160
10 05 213 .75 90 | 60 120 1760 160
1 ! Al 325 9 §  AyTO TRANSFORMERS
é ;2; ;g ;-05 gg 1§ 1npurs Output Tapped 0-115-210-240V
8 4 108 740 120 VA Ref. Price
06 = = 825 1.20 (Watts)  No. € PEP
B A N a8s 1.20 20 13 2.65 90
6 B 17 10.85 1.30 75 & g X0
20 1 115 1385 1.50 150 4 5:80 05
30 15 187  16.85 1.50 Input/Output Tapped
o % e Jalys 1.0 0-115.210.220-240V
300 53 10.10 1.20
30 VOLT (Pri 220-240V) 500 67 10.85 150
Sec 0-12-15-20.24.30V 1000 84 18.60 160
e Price Also 1500/2000/3000VA
Amps  No. A e MAINS ISOLATING (Centre Tapped &
05 112 2.85 .90 Screenea) SATEOnZA0
v L 3eo o Pri 1207240V
20 3 5.60 105 VA Raf Price
30 20 630 120 (Warts)  No. £ Par
40 21 660 120 60 149 ge0, 1205
50 51 960 120 100 150 7:80 1830
60 117 110 120 W0 B a0
8.0 88 1435 150 250 152 1330 1§50
100 89 1660 150 350 193 16.30) 1460
" 1000 iﬁ 37.10 3.20

LBRLD1

£6.20

A de-thump unit fas use with any LB power amps.

Please add VAT at 15%
, 7a William Street
Barclaycard and Access facilities BAYDIS Riek s Bay-Kent

Herne Bay 64586 )

available A
\L Trade and Education Welcome k

1 AND 3 CHANNEL DIMMERS
183100010

LB31000LD

£16.20

Single channei version

Le11000.D0 £7.20

Power dimmer units for theatre/stage applications up
to 1,000W per channel. with on board suppressing
The unit is also available without rotary pots for use
with sliders -

18310000 (no pots) £ 15.00siiders 75p each

POWER AMP
POWER SUPPLIES

ROPE LIGHTS/DRIVER
LB41000LC-S

£24.20

4 COLOUR
ROPES

{6 metre)
£36.50

{8 metre)
£45.40

ROPE LIGHTS

£45.40

A four channel chaser up to 1 QOOW per channel, with
a sound tngger facility. The music inpul signal
modulates the speed of the chase giving an excallent

wilh chase speed and trigger level control

LB28PS LB100PS LB150PS LB250PS
£11.20(£16.20| £19.00| £26.50

PP £120 PIP£140 P/P£1.40 PP £1 170
FOR GUITAR, PIEZO
D HORNS

DISCO
L £6.75
P/P 50p.

CELESTI UN LOUDSPEAKERS
sta cone 8 ohms}
12-65 610-100 615100

I
| {i0) mch 50Wl (12 inch 65WJ{{12 inch 100WF{15 inch 100W)

£1470 £20.70 £2645 £36. 45

PIPEII0 : PIPEIT0 | PIPELT0 ,  PIPE2

sound/light effect. The unit will cantrol up 10 10 ropes. |

NEW — MINI MODULES - NEW

Ingeniously designed mini pre-amplitier “building
blocks' for use in music and P,A applications. You
choose the type and number of units you require for

contral direct onta your panel.

LBMM 1 Pre-amp for mics, guitars etc.

LBMM2 Mixer for up to 6 LBMM1/2/3/4/5
LBMM?3 Bass/boost/cut for either LBMM1/2/3/4/5
LBMM4 Mid-boosucut for either LBMM1/2/3/4/5

LBPSU1T ¢ 15V supply for up 1o 12 modules ”
LBPSU # 15V regulated for up 10 50 modules

MM1 £4.50: MM2 £5.20;: MM3 £5.70. MM4

. MMS5 £5.70; PSU1 £7.20; RPSU £14.50.
Module Discount. Any types belween 10 and

24 {quantity)—20%. 25 +—30%.

your particular system and mount each module via its 3

LBMMS Trehle boast/cut for either LBMM1/2/3/4/5 ]

L&B

ELECTRONIC MODULES
PROFESSIONAL ENGINEERING BY
PROFESSIONALS
45 Wortley Road, West Croydon, Surrey
CRO 3EB. Tel. 01-689 4138

Each module is manufactured from the highes. guality ,
romponents, fully 1ested. supplied with a connection
and circuit diagram and guaranteed for twelve
months.

All prices shown are V.A.T. inclusive. Please
include 50p post/packing except where indi-

vidually stated To mail order, send cheque/- ]

P.0./registared cash or Access number. C.0.D
service £1 extra. For our catalogue/specifica-
tions send 50p.

Pleass nots: This company has no connection with
LB Electronics of Hillingdon.
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BUILD YOUR OWN METAL DETECTOR
VLF/TR VCO/TR IB/TR BFO. ..

Pre-aligned search heads — test equipment not.
required. Literature available in return for SAE.
Manuals and parts sold separately: write or
phone for price Export welcome: write for

Shadow VLF/TR. Full
specification discriminator, not
st ferrous / nonferrous indica-
tion. It works by measuring tha
conductivity of the target; now you can
reject nails bottle caps even aluminium
tail and ring pull 1abs! Full ground eftect
exclusion avar normal or high per-
meapulity soils.

The haad s thermally and capacitively shielde d.
4 modes: despseeking VLF plys 3 TR discriminating’ranges.
Push button ‘memory’’ tuning. Performance equals.
commercja| detectars costing £200! As described in ETI
Completa kit now only £87.87 inc. VAT & posti!

Individual parts: Searth head £27.33 PCB.£6 BO Case £5.33 Adjustable shaft assy. -£5.10. LM393°
£1.12. Manual (gives more info than ETl article — and extra function) £1.12. Allinc. VAT & post! {Other
parts also available separately)

Shadow TR/ 1B (illustrated). A true transmit receive /induction balance detector at a budget price for
anyone who doesn’t need discrimination. Waterproof and thermally insulated search head. Good
sensitivity. Built-in speaker and headset jack Complets kit £33.80 inc. VAT and Post

Shadow TR/VCO. An advanced version of the TR/IB Use as a sensitive 18 machine or switch to VCO.
moda when the sound changes to a varying pitch, allowing easier use aver mineralised ground and
enabling detection of negative, high permability anomalies. Kit price £38.67 inc VAT and Post.

sterec haad for akk Sh

models £6.85 inc VAT 3nd Post,

Shel Kit. Consists of the (hard to find) hardware items, for detectors of your own design. Fully adjustable
shaft with handle, search head mouldlngs (im. diam. 1BSmm) with hinge assembly, special clips to mount
your own control housing {any box is suitable). Completely non-metallic and undrilied. With assembly
instructions £14.45 inc VAT and Post

ALTEK

Qrder by post or phone {24 hours). Access & Visa Cards quote number Callers by appointment only pléa.c.
jPhone (6)93 22) 44110 anytime! [

(ETI), 1 Green Lane
Walton-on-Thames Surrey
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HIGH POWER MODULE KITS
125 WATT MODEI. £10-50 plus £1.15 p&p (llustrated)
200 WATT MODEI. £14 95 plus £1.15 p&p

SPECIFICATIONS

Max. Output power b 125 watt RMS
Operating voltage {OC) 50-80 Max.
Loads 4-16 ohms
Frequency response measured at 100 watts 25Hz-20KHz
Sensitivity for 100 watts 400mV @ 47K
Typical T.H.D. @ 50 watts 4 ohms |oad 0.1%
Dimensions 205 x 90 and 190 x 36 mm

The P.E. power amp kit is a module for high power applications—
disco units, guitar amplifiers, public address systems and even
high power domestic systems. The unit is protected against short
circuiting of the load and is sate in an open circuit condition. A
large safety margin exists by use of generously rated components,
result, a high powered rugged unit. The PC Board is backprinted,
etched and ready to drill for ease of construction, and the

aluminium chasis is preformed and ready to use. Supplied with all
parts. circuit diagrams and instructions.

Suitable LS coupling electralytic for -~
125W model 1. plus 259 p&p 1
Suitable LS caupfing electrolytic for £1 25

200W model [ ] plus 250 p&p
Suitable Mains Power Supply Unit £7 50

for 125W model ] plus £3 15 p&p.
Suitable Twin Transformer Power £ 13 95

Supply for 200W model { ] plus £4.00 p&p

PRACTICAL ELECTRONICS |
CAR RAD'O KlT (Constructors pack 7

2WAVE BAND MW l.W
* Easy to build * 5 push button mnmn -
* Modern styling design * Al new unused componcnu

* 6 watt output * Ready stched & punched P.CB.
“ Incorporates suppression circuits * Now with tape input socket

All the electronic components to build the radio, you supoly anly
the wire and solder as featured in the Practical Electronics March
issue. Features. Pre-set tuning withfive push button options,
black illuminated tuning scale. with matching rotary control knabs,
one. combining on/oft volume and tone-control, the other for
manual tuning, #ach set on wood simulated fascia

The P.€ Traveller has a 6 watts output, neg ground and incor-
porates an integrated circuit output stage. a Muliard IF module
LP1181 ceramic filter type, pre-aligned and assembled and a Bird
pre-ahgned push button tuning unit, The radio fits easily in or

under dashboards
Complete with instructions. f 1 0 . 5 0
CONSTRUCTORS PACK 7A plus £2.00 p&p

Suitable staintess steel fully retractable locking aenal and

speaker {approx 6” x4} is per pack.
available as a kit complete £1 9 plp £1.15

30 +30 WATT STEREO AMPI.IFIER
BUILT AND TESTED

Viscount IV unit in teak simulate cabinet silver finished rotary controls
and pushbuttons with matching fascia, red mains indicator and stereo
jack socket Functions switch for mic magnetic and crystal pickups, tape
and auxiliary. Aear pane! Teatures luse holder. DIN speaker and input
socket 30 + 30 watts RMS 60 + 60 watts peak for use with 4 to 8 ohm
‘speakers, Size 14%" x 10" approx

reapyTo peay £32.90 5o,

HI FI STEREO
AMPLIFIER
MODULES

@ Muliard LP1183 built preamplifier suitable for ceramic and
auxiliary inputs. £1.98 plus 70p p&p.

@ Mullard LP1184 built pi phiier suitable for magnetic/ceramit
and auxiliary inputs. £4.95 plus 80p p&p

@ Matchina I.C. 10 + 10 Stereo Power amplifier kit. £3.95
phis £1.15 p&p

@ Matching power supply kit with transformer. £3.00 plus £1.96 p&p

@ Matching set of 4 slider controls complete with knobs for bass,
trable and valumes. £1.70 plus 80p p&p.

@ Complete with application notes.

P ol
/. >
riginal listeg
o ,uovar[s 00, s“f’gﬁ
'ce/am

when you - 200 duxiliary i
put:
-7 moduiy g i Thase 2 gy el

plus [2.90 plp

10+10 WATT
STEREO AMPLIFIER KIT

@ Featuring lates1 SGS/ATES TDA 2006 10 watt output I.C.'s

with in-built thermal and shont circuit protection STEREO Dlsco PREAMPL'FIER

® Mullard Stereo Preamglifier module. matching above modules. suitable for twin deck mixing with P.F.L
@ Attractive black vinyl linish cabinet. Size 97 x 8% x 3%" approx output and Mic/Tape input
@ Converts to a 20 watt Disco amplifier Ready built, ready to play with circuit
] | diagram and application notes to su|l£2 1 plus
To complete you just supply connecting wire and salder. Features our power module kits. £1.72 pbp
include din input sockets for ceramic cartiidge, micraphone. tape o
tuner. Qutputs—tape, speakers and headphones. By the press of a P
button it transforms into a 20 watt mono disc amplifier with twin deck 1 00 WATT ; 2
mixing. The kit incorporates a Mullard LP1183 pre-amp module. plus 1 4
power amplifier assembly kit and mains power supply. Also featured M 0 N 0 D l s co € '
4 slider fevel contrals, rolary bass and trebtle controls and 6 push button AM Pll FlEn ¢
switches. Silver finish fascia panel with matching knobs and contrasting 5
feady made black viny! finish cabinet and ready made metal work. For Brushed aluminium fascia and rotary chvols
further inf are available price 50p. Free with kit Size approx 14" x 4" x 10%. Five vertical slide
s PE c l F I CATI 0 N S controls, master volume. tape lever|, mic level, deck
Suitable for 4 to 8 ohms speakers level, PLUS INTER DECK FADER tor p_erhcl graduated change
Frequency responce  40Hz — 20KHz from record deck No. 1 to No. 2, or vice versa Pre fade level
Input Sensitivity P.U. 150mV Aux, 200mV Mic. 1.5mV controls {PRL) lets YOU hear next disc before
Tone controls ?ashs t+l ?d:@ 60Hz fading it in. VU meter monitors output level. £7 6 00
reble ¥ 12db @ 10KHz tput 100 watts RMS 200 watts peak
Distortion “1% typically @ 4 watts Burui100iarts D sitsped plus £4.60 p&p

Mains suppl 220-250 volts 50Hz .
= ——— 7= "% || 50 WATT MONO DISCO AMPLIFIER

dsofﬂnan;hvaesl;'rsnri%%:;el:kwvlv;;hs;';:::E:esr;lmc i L Size appox 13%" x 5% x 6%". 50 watts rms. 100 watts peak
cartridge. . £8.90 plus £3.15 p&p output. Big features include two disc inputs, both tor ceramic
when purchased with amplitier cartridges, tape input and microphone input. Level mixing controls
Avaitable separately £10.50 plus £3 16 p&p. fitted with integral
¥ g push-pull switches.
8~ SPEAKER KIT 2 5~ aoocox. twin cone domestic use Independent bass
speakers. £4.75 per stereo pair plus £1.70 p&p when purchased with and treble controls
amplifier. Available separately £6.75 pfus £1.70 p&p. and master volume

STEREO MAGNETIC PRE-AMP
CONVERSION KIT. a1 componens ncloing 7 C8 10 £p§968§,,0 W‘

convert your ceramic input on the 10+10 amp to magnetic. £2.00 when
purchased wih kit featured above. £4.00 separately inc. p&p

BSR manual single play
record deck with auto return and
cueing lever. Fitted with stereo
teramic cartridge 2 speeds with 45
rpm spindie adaptor ideally suited
for home or disco use.

323 EDGWARE ROAD, LONDON W2 £12.25 e

3 . plus £3.16 p&p  Size approx 137 xll'
21E HIGH STREET. ACTON W3 6NG PHILLIPS RECORD PLAYER
ACTON - Mal Order only, No callers :

ALL PRICES INCLUDE VAT AT 15% DECK GC037 Hi Fi record player deck 2 speed,
Al itams subject to availability. Price correct at Size approx 15%” x 12%" damped cueing, auto shut-off, beit

6/3/81 and subject to change without notice. drive vlvilh fioating sub chassis to

For further information send tor instructions "‘I"“'"‘":half’;"“‘sl;'r ':‘“b““‘ Com-
20p plus stamped addressed envelope. ga;:;:;e—-LlMl;L:gusm;gg;
NOTE:  Goods despatched to mainland and N. Iraland only. UNBEATABLE OFFER AT a

Persons under 16 years not served without parent’s authorisation.

: X complete
RTVC LTD. reserve the right to alter, update £2 7. 5 0 lus £3.16 oo

or imprave their products without notice,

Personal Shoppers EDGWARE ROAD LONDON W2 Tal; 01-723 8432, 9.30am-5.30pm. Ciosed ail day Thursday ACTON: Mail Order only. No callars noon:s DESPATCHED TO MAINLAND ANG N. IRELAND ONLY
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TECH TIPS

555 VCO

). Harrold, Bristol.

T his circuit uses the 555 timer and a few

external components to produce a sim-
ple low cost VCO, (not just pulse position
modulation), and unlike other “cheap”
VCOs does not require a MOSFET op-
amp costing £1 or more to buffer the out-
put up to a useful level. -

The 555 is basically connected in its
astable mode, but instead of wiring the
topof the timing chain R1,R2, C1 to Vit
is connected to the input voltage V|N.
The mark/space ratio is set by R1, R2 in
theusual way forthe 555 and if R2 » R1,
it is unity. It should be remembered that
pin 7 is grounded during part of the
oscillation so R1 affects the current
drawn from the input. The output (pin 3)
of 555 can source or sink currents of up
to 200 mA and so can drive TTL, CMOS
or a high impedance loudspeaker direct-
ly. The frequency of oscillation f, in
Hertz, is

1

C1(R1 + 2R2)In [VIN — Vedf3 ]
VIN— 2 Vcc/3

From this it can be seen that oscillation
begins as V)N rises above two-thirds Ve,
so for maximum frequency sweep Vcc
should be as low as possible, ie 5 V. If
R2 » R1sothatR1 + 2.R2~ 2.R2 then
the frequency range depends on the time
constant C1.R2 and with the component
values shown the output varies fairly
linearly from 2 kHz to 15 kHz as VIN
varies from4Vto12V.

If the conditions R2 3 R1, V¢c =
5V and VIN > 4V are satisfied, then

fv 1 (Vinx06 —1.6)
C1R2

Vin

=) Vecu5V

566
3= OUTPUT

c1

1n5
c2
10n

If linearity is unimportant, the lower fre-
quency limit can be substantially reduc-
ed(f = Owhen VIN € % Vo).
Capacitor C1 must be a low leakage
type. The VCO output can also be
modulated by applying a suitable signal
to the control voltage (pin 5) of the 55.

- OV

e —— e e e ——— ——— —

Computer-controlled
Synthesizer Keyboard

P. McChesney, Wirral.

The technique described here pro-
duces an accurate analogue voltage
from a synthesizer keyboard by process-
ing digital data and converting it to an
analogue voltage, replacing the well-
known method that uses resistor ladders.
It is primarily aimed at people who
already possess a microcomputer and
who are building a synthesizer, either of
their own design, or using published cir-
cuits such as those which have appeared
in ET!. Although the technique described
might at first sight appear both more
elaborate and expensive than the resistor
ladder method, it possesses three major
advantages — firstly, the number of
discrete components is small and
although they need not be of high preci-
sion, only minimal setting-up is required

to give high stability performance:
secondly, software can be written to ob-
tain a sequencer and also to produce
special effects: thirdly, no substantial
changes are required to make it
polyphonic.

Figure 1 shows a diagram of the
monophonic design. The keyboard uses
a diode matrix such that when one key is
pressed, a binary code is produced on
the six-bit data bus. This code is linear(for
example, if the fourteenth key is pressed,
then binary 14 is produced) and of
negative logic. It is therefore inverted
either by using inverters as shown, or by
writing software to perform the same
task. The code then goes to the micro-
computer (which, in the case of the
author, is 6800-based but could have
been any microcomputer) which con-
tinually checks the data received. If the
code is zero, then the computer goes
back and checks the code again and con-
tinues to do this until a code other than
zero is received. Once this happens, the

computer searches a look-up table and
outputs a corresponding eight-bit code
which is passed to a Dto-A converter.
The data in the look-up table follows a
loglaw and so the analogue output of
the DAC likewise follows the logiaw.
This means that the VCO is linear,
thereby making it both simpler and more
accurate.

The strobe is optional and serves to
prevent stray codes being generated if
two keys are pressed simultaneously.
Figure 2 shows the arrangement of
resistors (tolerance not important) in the
strobe. Each switch shown is the spare
pole on the keyboard contact. Point X is
at Vcc when no key is pressed, at 0.5 Vec
when one key is pressed and at 0.33 V¢
when two keys are pressed, etc. A win-
dow discriminator is used to distinguish
the case when only one key is pressed
(monophonic operation). The output of
the discriminator is adjusted to match
the TTL levels required by the micro-
computer input and the program is

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these items.
ET1 is prepared to consider circuits or ideas submitted by readers for this page. All items used will be paid for. Drawings should be as clear as possible
and the text should preferably be typed. Circuits must not be subject to copyright. ltems for consideration should be sent to ETI TECH-TIPS,
Electronics Today International, 145 Charing Cross Road, London WC2H OEE.

s - -
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e ———————aFEATURE

D0
E r__, D1 ANALOGUE QUT O
|NVER-—: D2 ROE q
KEYBOARD - TER b3 UTE oAC
r— D4
u I
+Vee
POINT X " D6
Fig.1. 47k
WINDOW POINT X Q== . - - - et e, -
DISCRIMINATOR
47k > 47k > 47k > 4Tk > 4Tk > 471> 47k etc
+HBV
T PIN7 TO +12V
i 8 PIN 4 TO —12V
Fﬂ—-—-—, 13 N
D6 0
——i12 ‘ ANALOGUE
OUT TO VCOo
os___|.,
04
need 10
FROM
COMPUTER J o3 , ZNAZSE
o 15 TABLE 1 TABLE 2
D2 5 k= NUMBEROFKEY  SIX-BIT E\GHT-BIT NUMBER OF KEY  SIX-BIT 12-B17
qun ONKEYBOARD  KEYCODE  OUTPUT CODE ONKEYBOARD  KEYCODE  OUTPUT CODE
b __ & 2 1 000001 00010001 H 000001 000100001111
2 000010 00010010 2 000010 000100011111
D0 ‘ 3 000011 00010011 3 000011 000100110000
5 1 4 000100 00010100 4 000100 000101000011
b 5 000101 00010101 5 000101 000101010110
6 000110 00010111 6 000110 000101101010
7 000111 00011000 7 000111 000110000000
written such that the code from the 8 001000 00011001 8 001000 000110010110
e ; 9 001001 00011011 9 001001 000110101111
keyboard '}? ignored when the dis- 10 001010 00011101 10 001010 000111001000
criminator shows that more than one key 1 001011 00011110 1 001011 000111100011
has been pressed. 12 001100 00100000 12 001100 001000000000
The lookup table of the micro- 13 001101 00100010 13 001101 1001000011110
P 14 001110 00100100 14 001110 001000111111
cor;lputer a::eagy refer;ed to is given in 15 001111 00100110 15 001111 001001100001
Table 1. The first column gives the 16 010000 00101000 16 010000 001010000101
number of the key on the four-octave 17 010001 00101011 17 010001 001010101011
keyboard’ the second Column ShOWS the 18 010010 00101101 18 010010 001011010100
. b : 19 010011 00110000 19 010011 001011111111
binary number (positive logic) produced 20 010100 00110011 20 010100 001100101101
by the keys, whilst the thlfd column 2 010101 00110110 21 010101 001101011101
shows the corresponding output 22 010110 00111001 22 010110 001110010000
number‘ Depending on the aural sen- 23 010111 00111100 23 010111 001111000111
A : e ! 24 011000 01000000 24 011000 010000000000
sitivity of the listener, it is possible that at = T ST o~ oo O G TRGA
the bottom of the scale, one or two notes 26 011010 01001000 2 011010 010001111101
might sound slightly offkey due to inac- 27 011011 01001100 27 011011 010011000010
curacies of about 1.7%. To be undetec- 28 011100 01010001 28 011100 010100001010
: 29 011101 01010107 29 011101 010101010111
table,othe note error should ideally 'be 30 011110 01011011 30 011110 010110101000
+05% .but this is only obtainable using 3 011111 01100000 3 011111 010111111110
the 12bit code given in Table 2. Unfor- 32 100000 01100110 32 100000 011001011001
tunately, outputting a 12-bit code would ;3 1888% 8112(1)2)?8 ;i 1888‘1’3) 811%31“01?
require the use of latches on the micro- 35 100011 01111001 35 100011 011110001101
computer output (which is normaily 36 100100 10000000 36 100100 100000000000
eight bits wide), and also a 12-bit D-to-A 37 100107 10001000 37 100101 100001111010
convertr which could be obtaned by % o oo :  n
. 4 . ! =
using two eight-bit DACS,_scaI ing the out- po T T T ToT600 S UETI0
put of one by 256 to give the correct P 101001 10101011 N 101001 101010101110
weighting and then adding the two out- 42 101010 10110101 42 101010 101101010000
puts together. However, for most ap- 43 101011 11000000 43 101011 101111111101
. - I : : 44 101100 11001011 44 101100 110010110011
plications the eightbit code given in 45 10101 11010111 45 101101 110101110100
Table1 is quite sufficient and has the ad- 4 101110 11100100 46 101110 111001000001
vantage of requiring only one DAC. 47 101111 11110010 47 101111 111100011010

ETI MAY 1881 95



Active Audio Filter

E. Vaughan, High Wycombe

T he main drawback of passive IF filters
is their insertion loss when using induc-
tors, necessitating the use of a two or
three stage high-gain preamp to compen-
sate for this loss. With an active audio
filter the insertion loss can be low, non-
existent or even provide gain. In this FET
filter there is virtually no insertion loss.
When this filter is incorporated in a
receiver and switched in, there is an ap-
parent improvement in the signalto-
noise ratio and readability of signals.
High and low frequency heterodynes
and audio chatter outside the filter pass-
band are quite noticeably attenuated,
making listening much more pleasant.

Waterproofing

Problems
J.E. Fox, Birmingham.

Hereisa problem | encountered recent-
ly which may be of some interest to your
readers. | was using 1N4148 diodes as a
threedinput OR gate to reset a 4017
decade counter. On trying to waterproof
the circuit, it failed to count. This was
eventually tracked down to a build-up of
charge on the reset pin (pin 15). Insertion.
of a TMO resistor to ground completely
solved the problem. Obviously the:

FEATURE : Tech Tips

" ALL DIODES
ARE 1N4148
{ 4 =] e
ADD >
RESISTOR Mo

waterproofing eliminated any leakage
from the reset pin which would occur on
anormal PCB.

+18V

- e :J\ )
A+
10u
,;; 25V NOTE:
Q1,2 ARE MPF 102/5 |
_.| [} 10k
SWis /7 o n5 1n5 AAAA
FROM A
MIXER )
] i 560k 39 SW1b
]! .
e -[ TO AUDIO
1 560k 33K A OuTPUT
| 33k 470p | |
l | 47n ! i
l L B I___. _________ R P (" | S i
i it (AR [
R 2

Power Supply
Metering

R.A. Fairs, Twickenham.

W hen constructing power supplies it is

often desirable to include a voltmeter
and ammeter in the actual unit. For cost
purposes one meter may be made to
read the two functions independently us-
ing a suitable switch. The first circuit
depicts a simple way of achieving this us-
ing a single pole switch.

The paralleling resistor (Rp) (which
gives the original meter a greater current
capability} is left in the circuit unswitch-
ed; since it has a very low value, there will
be very little voltage dropped across it.
For example, a 6 R meter having 10 mA
FSD will have R, = 0.06 R when con-
verted toread 1 A.

Rp = le“l

= original current reading of
meter for FSD

where |

I = required current reading of
meter for FSD
Rm = Resistance of meter

The series resistor to convert the meter to
a voltmeter is switched, its value is given
by:

Rs = VIN — I Ry
|

OUTPUT

FROM REGULATEO
POWER SUPPLY

ov O—

To find the resistance of the meter (Rm)
set up the second circuit, and proceed as
follows:

1) Adjust RV1 for meter FSD.

2) Parallel RV2 with the meter via a
switch, adjust RV2 so that the meter
now reads 1/2 FSD.

3) Measure RV2: this is the resistance of
the meter.

RV2

NOTE:
RV1 (S HIGH VALUE RHEOSTAT
RV218 LOW VALUE RHEOSTAT
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THESE SPACE INVADERS WILL ALARM YOU — the price won't!

The space invaders are back.
This time right on your wrist!

CA-90 specification
Time: Hours, minutes, seconds, am/pm, day and date. One-touch
changeover between 12/24-hour formats.
Calender: Automatic; day, date, month and year, preprogrammed until the
year 2002.
Calculator: 8 digits (7 digits for negatives). Four basic calculations, with
constants for +, ~, X, +.
Alarm: 24-hour reminder alarm, with “alarm on” symbol.
Hourly time signal: Every hour, on the hour. The signal, with display symbol,
can be switched on or off.
Stopwatch: Professional 1/100 second stopwatch measuring net, lap and
first and second place times.
Dual time: An alternative time (second time zone) can be memorised. Hours
and minutes; 12 or 24 hour format.
Tone control: Pitch can be varied in 10 steps.
Game: Additive digital invader speed game.
Dimensions: 46.0 x 36.0 x 10.55mm (thickness). Resin case/strap. Mineral

Jass.

e Game

The keyboard is effectively divided in half. Any or all of the left-hand buttons
Hh% 4, 5,7, 8) become AIM and any or all of the right-hand buttons become

The random digital invaders attack from the bottom right and move across
the display. Every time you tap AIM your missile number, displayed top right,
rogresses by 1. When your missile number coincides with an invader, tap
IRE and that spaceship will disappear, adding to your score. Since this is a
speed gamae, the earlier you destroy an invader, the higher it will score. The
pgame is over if 3 of the 18 spaceships in an encounter penetrate your
defences.

There are 2 stages, each stage having 9 encounters. In stage 1 the game
speeds up with each encounter and in stage 2 the invaders attack from a
closer position. After stage 2 the game reverts back to the beginning of stage
1, but the score, which is added and displayed after each encounter, is carried
forward.

Depending very much on your skill, one game can fast for as much as an
hour or more. The highest score so far will be retained in a non-volatile
memory {this will be erased if the stopwatch function is utilised).

CASIO'S MOST AMAZING WATCH EVER

CA-90
All this for

ONLY £24.95

(RRP £27.95)

@ Watch

@ Calculator

@ Alarm

@ Hourly chimes

@ Stopwatch

@ Dual time

@ Digital space
invader game

§ ooz
“ : Hi@nn L.
I O R
R O N N RN
Game display

T

" ACLASSIC IN ITS TIME

=
You don't have to be a highbrow to appreciate the beauty of this clock.
Battery powered, it is ideal for office, lounge, kitchen, bedroom, caravan or
boat. Compact and lightweight, it can be used as a trave! alarm clock or car
clock.

MA-1 Alarm Clock

ST

£9.95

(RRP £11.95)

Large blue LCD display of full digital time. Symphonic alarm or buzzer, with
snooze facility. hourly time signal. Integral loudspeaker and amplifier with 3
position volume control. A large top button gives night-time illumination and
switches the alarm off. Alarm function: “Symphonie Nr. 40 G Moll” (W. A,
Mozart K.550) for about 30 seconds or buzzer for 60 seconds. Three AA size
batteries last approx. 15 months. Quartz accuracy. Dimensions: 43mm x
115mm x 76mm {1% x 414 x 3inches).

ILLUSTRATED CATALOGUE

Send 20p {postage) for details of CASIOTONE keyboards, CASIO h
and calcul and sel d SEIKO watch

PRICE includes VAT, P&P. Send your cheque, P.0. or phone your ACCESS or
BARCLAYCARD numberto:

164-167 East Road

TEMPUS

Tel. 0223 312866

Dept. ETI, FREEPOST

Cambridge CB1 1D8B

CASIO'S BEST SELLING WATCHES
L iizide i =

M1200 W1508B

LCD ANALOGUE/DIGITAL ALARM CHRONOGRAPH with countdown alarm.
AA-81chrome, s/s bracelet £29.95. AA-81G. Gold plated £49.95. AA-82. All s/s
£39.95. 12 MELODY ALARM CHRONOGRAPHS with countdown alarm. M-12
resin case/strap £24.95. M1200 all stainless steel £29.95.

100 METRE WATER RESISTANT Alarm chronographs with countdown alarm.
W100. Resin case/strap £19.95, W150C Stainless steel case/resin strap £25.95.
W1508B Stainless steel case/braceiet £32.50.

We will beat any lower advertised price by

* 5% providing we still make a profit! Just
send details and your remittance for the
lower amount. Prices include VAT and

r —

P&P. ]
To: TEMPUS (Dept. ETI), 164-167 East Road
Cambridge CB1 1DB

| Please SeNd Me ......c...oc.oovocriinimencraressees e iote s et =
I Remittance enclosed £ ... v mismecomsen i |
| Access or Barclaycard No........... P ey |
| Name.......c..c.... s R T S5 g v eerrees

|
l AAALESS 5, ... .o B oo s s i oo i s s T .l l
|
|

.................................... PostCode......cccovreeiieenrircniinnnen.




Pins
Pence .........

etc.

opened.

PERSALE “81
All full spec. 2114 (450ns) £1.85,
8 of £1.65 each. P&P 35p. 2708
£2 p&p 35p. TEXAS INSTRU-
MENTS 2716 single rail, full
spec. £5.

NEW FREEDOM PHONE i
‘The completely portable tele--
-phone with intarcom and bieep
gaglng facility. Range 200 yards

125 + VAT p&p £3. Leaflet
available on request (not PO/HO
_certified).

MK 1002P (dual 128 bit Shift
Reg) 35p.

UA710DC 14 dil 22p, 6 for £1,
PP 30D A Full Spec)

2526 Character Generator {64 x
9 x 9) £2.95 + data & p&p 35p.
MM5240 AA/J Character Gener-
ator £3.50 + data. p/p 35p.
LEAR SIEGLER dot matrix print-
head. 7 needle. £19.50 p/p 50p.
ZETTLER: low profile PCB relay
30mm x 36mm 4.8/6.9v d.c.
_§é2.5 amps a.c. contacts. 85p p/p

P.
D TYPE CONNECTORS

9 Way: sockets (solder) §5p.

;ngay: wirewrap plugs only

50 Way: skt (wirewrap) £1.65.

50 Way: skt £1.45, p&p 25p.

25 Way Male to Female with

covers plus minimum 1 metre

gg cable (1? way) £4 each p/p

p.
25 Way plug (soldercail), 25
Way socket £1.50 each.
COVERS
37 Way: 90p (plastic), p&p 35p.
9 Way (metal) 60p, 15 Way
(metal) 95p, 25 Way (plastic)
85p, 37 Way reduced from 90p
to 80p. 50 Way (plastic) 90p.
DISPLAYS

HP 5082/7414 4 digit DIL display
full spec £1.50 each, p&p 35p.
Large quantities POA.

LED 3 Digit DIL 55p, p&p 35p.
HP5082/7650 .4'"cc, left and
right decimal point, high bright-
ness (unmarked), only 50p, 12
for £5, p&p 35p.

v S \S S
ettt LB E
U U

4116 200ns  £1.95 2114 200ns
2114 450ns  £2.20 2716 5volt .
2708 450ns  £3.95

'MEMOREX SOFT-SECTORED MINI-DISCS tor
PET, TRS-80, etc. Supplied in Free Library Case
£19.95 per 10:

Low Profile |.C. Sockets by Texas
81416 182022242840
1011121617 202128 37

Memory Upgrade Kits for Apple, 2020, TRS-80, § |
from £18 please phone 1

‘Quantity prices available on request. Government
and Educational Orders welcome. Trade accounts

ALL PRICES INCLUDE V.A.T. POSTAGE FREE ON
ORDERS OVER £15, OTHERWISE ADD 30p

Access and Barclaycard Welcome

HAPPY MEMORIES
Dept. ETI'
Gladestry, Kington
Herefordshire HR5 3NY
Telephone (054422) 618

LECTR

PERSAVER
Ribbon Cable Headers 16 DIL
Jermyn, gold-plated, with cover
45p, p&p 25p.
Ansley Header plugs. PCB
mounting. 14 Way 75p, 16 Way
95p, 24 Way £1.80. (Insulation.
pi-vcin? type) p/p 35p. i
Ansley /0 Header plugs. .1in 26
Way 65p, 26 Way (right-angled)
85p. 40 Way £1 p/p 35p.
SUPERSAVER 2
Tantalum Capacitors 25 voit. 4.7
uF, 14 for £, p&p 35p.
SUPERSAVER 3
PRICE SMASH FNDS500 .5in.
LED displays, full spec 50p
each, p&p 35p, large quantities

SUPERSAVERS
Battery eliminator 6VDC
200MA 240V AC input idesl for
calculators, radio, etc., give
away price 95p each. Large
quantities P.O.A. p&p 35p.

SUPERSAVER 6
EAO KEY SWITCH oblong fas-
cia, 256mm x 18mm (approx.
18mm hole), fixing supplied,
brand new with 2 keys. £2.95
p&p 35p.

SUPERSAVER 7
SN74116 Dual 4 Bit letch 75p,
p&p 35p.

SN74118 Arithmetic Logic Unit,
80p, p&p 35p.

SN74194 4 Bit Reg 50p p&p 35p.

SN74198 8 Bit
75p p&p 35p.
SUPERSAVER 8
ITT 4cx 250b brand new full
spec £7.50 each p&p 35p.
SUPERSAVER 9
5 digit 7 segment DIL LED .11
displays 5 for £1.50 p/p 35p.
SUPERSAVER 10
9-way male/femaie connector,
ELCO 8129, 0.1 inch pitch, gold-,
plated PCB mounting, ideal for
bussing two PCBs together.
Superb value, 35p, p&p 35p.
SUPERSAVER 11
74L5266 50p. 74LS245 £2.40.
7418240 £1. 74S260 35p. P&P
on all above 35p.

hift Register,

| _Happy |
- Memories

£2.05
£4.95

examples.

ON

SUIBED 4 F

TMS 3128NC Static shift regis-
ter, £1.50, p&p 35p.
SUPERSAVER 14
Recording Designs Ltd digital
cassette deck. 50-100 Baud
RS232 240V input. A profes-
sional superb deck. £48, p&p £2.
° SUPERSAVER 15
5K 34" multiturn trimpots, PCB
mounting, per box of 14 £2.50,

p&p 35p.

SUPERSAVER 18
OPTRON OPTO SLOTTED
SWITCH (Type OPB-814) £1,
p&p 35p.

on How [t Works, Using U

LATEST ADDITION TO
OUR RANGE OF AUDIO
SIGNAL GENERATORS

MODEL AO 150
Very low distortion unit with
frequency meter.

£53 (+ UK VAT). P&P £2.50

Earlier models still available (from £23). Send SAE for full lists
plus Function Generator. Millivoltmeter, Distortion Analyser, R.F.
Signal Generator, etc.

TELERADIO

325 FORE STREET, LONDON N9 OPE

' 01-807 3719

Closed Thursdays

THE ATOM MAGIC BOOK

A waealth of games and other programs plus much useful software and hardware
information. Programs include a noisy and fast moving version of Breakout, and
ane which can store speech.

THE ZX80 MAGIC BOOK

including Othello, Hexpawn and Moon Lander), and sections
o e s gg grograms Written In Other BASICs, and

hardware notes including circuits for static and dynamic RAM and I/O extensions.

MAKING THE MOST OF YOUR 2X80

Tim Hartnell's superb book on writing programs for the ZX80. With many

Converting

1K 2X80 MOVING DISPLAY GAMES
PROGRAMS!!!

No flicker, no fuss. S.a.e. for details of cassettes available.

ASCII CODED KEYBOARD
. £35inc. P&P and VAT

Brand new, assembied and tested. 60 keys in stepped rows. Auto repeat function.

TIMEDATA LTD.

57 Swallowdale, Basildon, Essax

PR 05 _ot®
CS ap™ oo®0 ye®

S.a.e. for data.

£
18 pin low profile dil socket
13p EACHor 8for £1

plp 35p

. Just arrived. ITT 2082 Data Mo-
dem. Brand new and boxed,
with manual. 600/1200 Baud.
Date Modem to CC ITT.
V24/RS232C. Channel centre
frequencies 1300 and 1700Hz
{600 Baud) or 1300 and 2100Hz
(1200 Baud). Synchronous or
asynchronous operation over 2
or 4 wire, switch or dedicated
lines, buift in seif end lines test
f ions. Some of the best

Just arrived. TCL Termi-
printer terminal with key-
board. Switchable rates.
donly. £125 + VAT.

TEDs (Full spec.]
TiL209, red 10p. 0.2in, red
12p. 0.2in. green 28p. 0.2in,
yellow 28p. RL54 red Axial
lead. 15p. P&P on all above 35p.
VERNITRON Ceramic filters
type FM4 10 yMHz 45p, p&p

35p.

TRANSISTORS, BD236 40p,
BC183L 10p, BF195 10p.

TBA 810S, with data, 85p, 4-way
Dil switches, 75p, MC1303 Dual
Stereo preamp with data, £1.25.
7in. Nylon cable ties 100 for
£1.50. All p&p 35p.

TMS 4030, 4096 x 1 dynamic
RAM 200 ns removed from
PCBs. £1 each. 16 for £15, p&p

35p.

GPO LINE MATCHING TRANS-
FORMER. With 12V reed relay
etc. removed from equipment.
£1 + 40p p&p.

CAPACITOR SCOQOP. 1.600uF at
10v, 160uF at 25v. Axial lead. 2
dozen for £1 + 35p p&p.

DON'T KILL YOUR EPROMS.
Augat 24 Way low profile
socket. Solid gold pins. A
superb socket. Leave your
eproms in them for program-
ming or usage to prevent
breaking off pins. Only 40p
each, p&p 35p.

squipment we have ever ab-
tained. £115 each, p&p £3 (frac-
-tion of original cost).

IC HOLDERS {Low-profile)

8Dil 12p 14Dil  15p
16 Dil  17p 18Dil  20p
22 0il  28p 24Dil  35p
28 Dil_ 45p All p&p 35

WE STOCK a vast range of TTL,
CMOS, some 74LS. MINIATURE
TOGGLES, etc.

PSUs. We have a large stock of
.power supplies at very realistic
prices (callers).

RELAYS
Banor resettable double pole
changeover 12V £1. Both p&p-
35p.
JUST ARRIVED —~ PCB 008 OS-
CILLATOR Containing 1 NPN
transistor, 1 resistor, 1 trans-
former and PP3 battery connec-
tor. 30mm x 20mm (approx).
~ 15p each. 9 for £1. p/p 35p. PCB
009 1 x CD4069, 1 x CD4011, 5
transistors, 7 capacitors, 12 re-
sistors, 1 diode, 45mm x 55 mm
{approx). 25p each. p/p 35p.
CENTRONICS 101A Dot Matrix
printer. Fully overhauled. 165
char/sec. £250 inc. VAT. Car-
riage at cost. A GIVEAWAY
BUY — ONLY 2 LEFT,
PL259 PLUGS. (State large or
small cable entry) 88p.
PL259 SOCKET CHASSIS
MOUNT. 50p p&p 30p.

W® TELEPHONE. -

£5.50

£4.75

£5.95

UXBRIDGE 55399

The instruction set for the
10680 CPU can be found in
MICROPROCESSOR/MICRO-
COMPUTERS by BRANKO SQU-
CEK - Publishers WILEY IN-
TERNATIONAL SCIENCE.

ICL POWER SUPPLY (exchange
units) 240V AC input. Output
+24V at 2 amps DC, -24V at 2
amps DC {adjustable to 12V}
+5V at 4 amps DC —100V DC
and 6.3V AC. £10.50.
Terms cash with order (official
orders welcomed from col-
leges, etc). All enquiries s.a.e.
please. All prices inclusive of
VAT, uniess otherwise stated.
Postage as shown per item.
FOR THE PROFESSIONAL
USER. CP Clare Keyboard
switches with buttons (blank)
65p each p&p 3I5p.
BURROUGHS keyboard, 96 key
station. On-board crystal and
TTL. Brand new and boxed.
500mm x 130mm. At the time
of advert no data. No keytops
ot all. Clare pender. Reed
switches. Bargain £12 each,
p&p £1.50.

PLEASE DO NOT ORDER
GOODS FROM OLD ADVERTS.
PHONE BEFORE ORDERING.

URPLUS STOCKS
: i PURCHASED
g . FORCASH

LB ELECTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB109LS, ENGLAND
AIILenquirios s.a.e. plusou
P ing
service out of business hours,
New retail premises, now open
Mon, Tues, Thurs, Fri, and Sat,
9.30-6.00 Lunch 1-2.15
weekdays. Closed all day Wed-
nesday. We are situated just off
the A40 opposite Master
Brewer.-
ALL PRICES INCLUSIVE OF VAT

UXBRIDGE 55399

All components full spec.

s
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REMOTE CONTROL COMPONENTS AND KITS

LD271 IR Emitting diode .38
SFH205 Photodiode Detector 20
SL480 IC Pulsa Amp. 1.70
SL490 32 Command Encoder/

transmitter 240
ML922 10channel receiver

+ 3 analogue outputs 4.20

ML926 16-channel receivev a4

momentary binaty outputs
MLI28 16-channel receiver, 4

latched binary outputs 140
ML929 16-channel recerver. 4

Iatched binary outputs 1.40
Clip-on Plastic Reflectior for

ARE YOU SITTING COMFORTABLY?

Our new TDR300K Touch Dimmer Kit wil}
ensure that you are. Based on our highly
successful TD300K touch controlled dim-
mer kit, the TDR300K incorporates an
infra red receiver, enabling the lamp
brightness to be varied and switched on -
or off by touch or remotely by means of a
'small hand held transmitter. The com-
plete kit, which includes easy 1o follow
instructions, will fit into a plaster depth
box and the plastic front plate has no
metal pads to touch, ensuring complete

IR LEDs. increases range

20

safety Even a neon is included to help

In years to come everyone will

be seiling remote control dim-

mers, but you can have our

TDR300K: kit now for O

£14.30 for the dimmer unit and
~ £4.20 for the transmitter.

you locate the switch in the dark.
ML925 A decoder designed for modei/toy contral, providing a 2-speed drive motor and three
position latched steering system or a vehicle with momentary action steering and a third motor, eg. gun turret,
winch, etc. Ouiputs also available for other facilities such as horn, turn indicators, headlights, etc. 2.10

/ortim more athletic of you,

the TD300K Touchdimmer kit
is still available at £6.50 and
the TDE/K Extension kit, for 2-
way switching etc., is £2.
LDONT FORGET to add 50p
'P&P and 15% VAT to your tots!
purchase.

To make things EVEN EASIER, we have designed several new kits: —
MKE — Simple Infra Red TRANSMITTER. A Pulsed infra red source whicth comes complete with a hnnd held
plastic box. Requires a 9V banery
MK7 — Intra Red RECEIVER. Single channel, range approximately 20 ft. Mains powered with a triac output lo
switch loads up to S500W at 240Vac. but can be modified for use with § 10 15V de supplies and transistor or
relay outputs. 9.00
* Special Price * MK6 and MK 7 togsther. Order as RC500K. 12.50
MK8 — Coded Infra Red TRANSMITTER. Based on the SL490, the kit includes 2 IR LEDs, measures only
8x2x1.3 ems. and requires a 9V (PP3J) battery $.90 oo™ - ==
MK9 — 4 Way KEYBOARD. For use with the MK8 ki, to make a 4-channal remote control (ransmitter 1.90 B -

DIGITAL VOLTMETER/
24HR. CLOCK/APP. TIMER KIT THERMOMETER KIT

MK10 — 16-Way KEYBOARD For use with the MK8 kit, to generate 16
differsnt codes for decoding by the ML928 or ML926 receiver (MK12)
Kit 6.40

MK11 — 10 On-Otf Channel IR RECEIVER with 3 analogue outputs Switches any applance up to
(0-10V) for controlling such functions as lamp brightness. volume, i KW on and off at preser
tane, etc. Other functions include an on/standby output and @ toggle tirres once per day Kit con
outpul, which may be used for sound muting. Based on ML922 tans  AY 5.1230 IC, 0.5"
decoder IC. Includes its own mains supply 12.00 LED display. mains supply.

MK12 — 16 Channel iR RECEIVER. For use with tha MK8 kit with 16 g Tisplay Jrivers. switches,
on/off outputs which with further intertace circuitry, such as relays or = = - LE tiiac. PCBs & full in-,
triacs. will switch up to 16 items of squipment on or oH remotely. sruchons
QOutpurs may be latched or momentary, depending on whether the as the sensor. Requires a 3mA
ML926 or MLI2B s specified. Includes its own mains supply. 11.985 CT1000K Basic Kit £14.90 SV supply (PP3 ;qmuv),

CT1000KB with white box (56/131 7 1mm) S e
£17.40

- r—
Basod on the ICL 7108. This
kit containg a PCB, resistors,
presets, capscitors, diodes, IC
and 0.5 hqued crystsi disdlay.
Components sre aiso included
10 ensble the bagic DVM kit to
be modified 10 &8 Dgital Ther-
mometer using 8 single diode

MK13 — 11.-Way KEYBOARD. For uss with MK8 and MK11 kits.
Transmits programme step + and —, analogue + and — (3}, n;u;e'

Ready Buitt £22.80
normahse analogue outputs, and on/sundbv

DISCO LIGHTING KITS
INTEGRATED CIRCUITS

MINI KITS

These kits form usetul subsystems which may be
incorporated tnto {arger designs or used alone. Kits
inciude PCB. short instructions and all com-
ponents.

MK1 TEMPERATURE CONTROLLER/
THERMOSTAT

Uses LM3811 [C 1o sense temperature (80°C
max) and tnac to switch heater KW £4.

The complete kit measures 7 x 6 x 3 cms. deep and
consumes a mere 40uA when not in use, and will drive a
SV to 15V (750mA) solenoid or relay coil {not supplied)
directly. So why not treat your door to a new lock for

ONLY £10.50

and think about all the keys you can lose or forget
without ever locking yourself out
As featured in PE, May '81.

" Each unit has 4 channels (reted at 1KW at 240V per

channel) which switch lamps to provide sequencing
wh‘ . 555 Timer
741 Op Amp @
D D sequence, speed of sequence and

AY-3.1270 Thermometer T frequency of direction chenge

CA3080 Transconductance Op Amp D D H Av E 0 N E
master dimming control. £14.60

LM377 Dual 2 W Amp p DLZ1000K

LM379S Dual 6W Amp y
saquence with speed variable by

tx?ggo?:lor:v: Iov;gollage Amp The unit, which comes complete with a 10-way keypad, requires an easily remembered four digit means o 8 preset pot. Outputs

Sl TR code to be entered before the door can be opened. while the intruder has over 5,000 combinations

f 10 mi 9 £8.00

LM381 1 Themometes 6;,2:,,%:":‘,’:;$

LM3914 Dot/Bar Driver (linear) disable thegnition. Another useful feature is the Save Button. This stores the combination number, [l = DLA1 80p

enabling the car to be used by authorised persons such as garage personnel without disclosing the

MM74C926 4 dhgit counter with 7 seq 0/p £8.50

55668 Touchdimmer

TBABOO 5W Audio Amp.

TBAB10AS 7W Audio Amp

effects. controlled manually or by an opuional opto
o solated audio input.
EVERY DOOR SHOULD o
ocl P . s 3
AY 5- \230/2 Clocklhmer This kit features a biirectional
being variable by means of
CA3130 CMOS Op Amp potentiometers. incorporates
ICL7106 DVM {LCD drive)
. n A lower cost version of the above.
LM380 2W Audio Amp Whatever kind of door you have, our New Electronic Combination Lock will enable featuring undirectional channel
LM38B2 Dual/ low noise Preamp you to open it easily butmake things very difficuit for unwelcome visitors.
PN b 3 switched only st mains zera cros-
L -v Converter (14 pi i 3
+(M3909 LED Flasher’/ scil |::I)r to choose from. The code can be easily changed by means of a pre- -wired plug and a momentary or singlpointsiclreduce|radiclinter
latched output version can be made. The kit has even more uses in a car where it may be used to
LM3915 Dot/ Bar Driver {log}_ £2.20
MM74C911 4 digit display controlier £6.50 code.
SL440 AC power control
SN76477 Complex Sound Generatar
ICM7555 CMOS 555 Timer
TOA1024 Zero Voltage Switch - 3
TDA2020 20W Audio Amp & |-
TLO8? J-FET Op Amp

TL082 Duyal J- FET Op Amp
ZN1034E Timer
TMS 1121 Clack/? day timer

All ICs supplied with Data Sheets
Data Sheets only — per device

MK2 SOLID STATE RELAY

ideal tor swiching motors. lights, heaters, etc
from logic Opto-isolated with zer0 voltage
switching. Supplied without triac  Select the
required triac iom our range. £.
MK3 BAR/DOT DISPLAY

Displays an analogue voltage on a linear 10-
element LED display as a bar ot single dot. Ideal for
thermometers, level indicators, elc. May be
stacked to obtain 20 to 100 element msplays
Requires 5-20V suppk 78
MK4 PHOVOITIONAL TEMPERATUIE
0.1" Yellow CONTROLLER

0.2” Red Based on the TDA1024 Zero voltage switch, this
0.2" Green kit may be wired to form a “burst fire” power
0 2” Yellow conirolier or a 'proportianal temperature’
Standard mains 0.2" clips coniroller enabting the 1emgerature of an enclos-
primaries 240V a.c. Rectangular Red 18p. ure to be maintained to within 0 5 C

100mA secondatries Rectanqular Green 170

e Available in 5V, 12V & 15V 09 Rectanquiar Yellow 17p
versions. . Flat Face Rectangular.
;SL series 100mA pos. 26p . Triangular, Arrowhead
9L series 100mA neg 80p Opto isolated Square
78 series 1A pos. TRIAC

52p

TRIACS MINI
400V Plasuc Case (Texas) TRANSFORMERS
k. 3A TIC206D

8A TIC226D

12ATIC236D

16A TIC246D =

25A TIC2630 _rhp
6A wlth mgger Q4006LT |

BA isolated tab TXAL2268 O
Diac

0.1 Red
0.1 Green

3 3KW £5.55
MKS MAINS TIMER

Based on the ZN1034E Timer IC this kit wil) switch

8 mans load on {oc off) for 8 preset ume from 20
~ rminutes 10 35 hours Longer or sharter periods

g‘g?’"’ ov A L may be realised by minor component changes

od 10ad 1KW €4.50
0.002 LM317T adjustable 1 2V-37V 1.54 HoumurTlios .
i 79 Series 1A neg-5 vol

RECTIFIERS

1N4001 1A/ 50V
1N4004 1A7400V
IN5401 3A/50V
1N5404 3A7400v
1A 50V Bridge

1A 400V Bridge
JA 50V Bridge

3A 400V Bridge

MOC 3020
osa/acov €10 [l S

OISPLAYS

DL504 Red 0.5” ¢.c. pin compatible
*with FND 504 5p
DL307 Rcd 0.3” c.a. pin compatible
with DL70 75p

oL727 DuaIO 5" c.a. Red £1. 50

MP463 05" c.c. Red, four digit
multiplexed clock display £2.20

58p
{Bridge rectfiers are miniature PCB mounting types)
D.I.L. 1.C. SOCKETS AW 10 ghm-10M

VMOS POWER FETS o e ZENER DIODES SRR

- - Packof 10
i 14 pin 12p 28 pn
o zead) VN10KM 0 5A/60V (1092) 16 o 189 40pin 400mW3 3v-0V Reusiul 10p
; 022 VNG6AF 24760V {T0220) V3w 752y 14 {1Owmay  8op

ALL COMPONENTS ARE BRAND MEW AMD TG SPECIFICATION. ADD 50p PAF and 15°. VAT TO TOTAL OYERSEAS
CUSTOMERS ADD £1.50 (Europe). €4 (eisewhere] for P&P Send sae tor price Nst and wilh all enquiries Callers welcome
9.30-5.00 (Mon-Fri) 10.00-4.00 (Sa).

Moulded in tigh impact ABS. Supplied wxm lids
and screws Black,
Bi 75x6x35mm
182 95x71x35mm
83 116x95x37mm

63V 1 16V

PPrpPPrpPrIDIDOD
PPPVDDIVIDD

Soldercon Pms

TRANSISTORS

BFYS0 -

JooE 4 TSt pra TK Electronics
90p

2N3055 @
/0000¢ e (ETI). 11 BOSTON ROAD
LONDON W7 3SJ. 01-579 9794/2842

10,000pF "7 2N3819




