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TRANSCENDENT POLYSYNTH

By brilliant design work and the use of high technology components
the Polysynth brings to the reach of the home constructo- a machine
whose versatility and range of sounds is matched only by ready buit
equipment costing thousands of pounds. Designed by symthesizer ex-
pert Tim Orr and being featured in this issue of Electronics Today In-
ternational, this latest addition to the famous Transcendert 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. Eacn voice is a

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
common 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 minimai wiring, most of which is with nbbon 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 0.5% and 0.1%), nuts,

" EXPANDABLE
"POLYPHONIC
SYNTHESIZER

COMPLETE KIT
ONLY

Cabinet size 31.1” x 19.6” x 7.6 rear 3.4” front
Kit also available as separate packs

Pack
POLY 1

ADSRIC

CEM 3310 £4.00

Pair of PCB's for multiplex cct. K B
contacts

vColIC
CEP\OA 3340 IC’s, 1C sockets, Rs. Cs. for multiplex cct
Supenor quality keyboard

Contacts & bus bars

Double sided piated through 2CB for digital
control & pitch/gate generator cct

POLY 2
POLY 3
POLY 4
POLY &

£6.00

0.1% 25 ppm
M.F. Res

0.5% 25 ppm
M.F. Res

POLY 6
POLY 7
POLY 8
POLY 9
POLY 10

Rs. Cs. heat sink for fitting tc- Pack 5

IC’s, IC sockets, diodes for fi-ting to Pack 5
Double sided mother board {for piug in vores}
Rs, Cs, connectors for mother board

IC's iC sockets, Trs, heat sinks for mother
board

£0.25

30 ppm multilayer

ceramic cap £0.50

, POLY 11
ICs and details of alt

packs in our

FREE
CATALOGUE

VOICES)

ICs, IC sockets, diodes, Trs, Rs. Cs for master
controt PC8

POLY 12

POLY 13 Pots, Switches for master contral board

£320 + VAT

Pack

POLY 14
POLY 15
POLY 16
POLY 17
POLY 18
POLY 19
POLY 20
POLY 21

PCB for VOICE controls

Pots. switches. diodes. Cs for VOICE PCB
PCB tor plug in voice

Rs, Cs, presets. connectors for one voice
ICs, IC skts. diodes for one vorce
Transtormer 0-120 240, 17-0-17. 0-7.7
Pitch bend control

Misc parts eg. jack sockets, knobs, mains
switch etc

POLY 22 Ribbon cable. ribbon cable connectors, mains

cable
POLY 23 Fully tinished metalwork and fixing parts
POLY 24 Solid teak cabinet
Total cost tor individually purchased packs for single
vaice instrument

PCB for master controls (left of section merked

Complete kit for 4 voice expander
including connectors

All prices VAT exclusive.
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3 \ TRANSISTORS, | . TIP120 90, | 2N29054 26 | 2N5459 38
ne121 2N2906 26 § 2N5485 36
. ) e }'::33 2. ] 2907 28 § oNs777 48
. ) ; L - 2N2907A 26 | 2N5879 180 [
33/35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND y Tiler 1oe | 2N2326 10 | Me027 32
X L N3011 28
MAIL ORDER, C7_\ LERS WELCOME ;:zgggg 2N3020 45 § 250234 7%
' N
Tel. Watford (0923) 40588/9 -~ w | s INaoss o8 J aNia0 112
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS : I:m a8 2N3055 48 40311 80
DESPATCHED BY RETURN OF POST, TERMS OF BUSINESS: CASH/CHEQUE/ 38 | nsae g:g;gg :: ‘Og:g s
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL 20 TIS59 } 2N3302 30 :g:"s 9
INSTITUTIONS’ OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY p-3 Tis74 2N344% 140 40317 &0
WELCOME. P&P ADD 50p TO ALL ORDERS UNDER £10. OVERSEAS ORDERS pad T'Sgo 2N3442 140 40320 60
POSTAGE AT COST. AIR/SURFACE. ACCESS ORDERS WELCOME. 32 TIs91 2N3663 18 40323 &0
30 uc73a 2N3702 10 f ‘40324 100
VAT Export orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise, all 30 Z1x107 2N3703 10 40326 80
prices are exclusive of VAT. Please add 15%. All prices mclp&p 58 %:gg 2N3704 10 40327 70,
We stock thousands mors itemes. It pays to visit us. We are situsted behind Watford Football Ground. % | e 3105 10/ a0z iy 80
Nearsst /BR Station: High Street. Open Monday to Ssturday. Ample Free Car 7TX300 13 2N3706 10 40348 120
Parking spice soalisbie. [ 2N3707 10 | 40360 40
45 4 ZTX301 . § 2N3708 10 | 40361 S0
ELECTROLYTIC CAPACITORS: (Values are in u F) BOOV: 10 52p; 47 78p; 250V: 100 66p; 63V: 0.47, | 32 80 %%g 2N3709 10 | 40362 SO
1.0.1.5.2.2,3.38p;4.78p; 6.8, 10 10p; 15, 22, 12p; 33 16p; 47 12p; 100, 19p; 1000 70p. 50V: 47 4 52 7Tx304 2N3710 10} 40408 70
7032p; 2200 90p. 40V: 4.7, 15, 22 9p; 3300, 90p; 4700, 120p; 25V: 1.5. 6.9, 25 0¥ Tara 2N3711 10 | 40411 288
20, 18p; 330 22p; 470 28p; 680, 1000, 34p; 2200, 50p; A2y IR AL 2N3713 140 | 40467 130
P 3 125, 12p: 220 13p; 470, 20p; 680 34p; 1000 27p; 1500, 40 25 B e 2N3771 179 | 40468 8BS
31p; 2200 36p; 3300 74p; 4700 79p. AF178 40 120 2N3772 195 | 40594 108
TAGEND TYPE: 450V: 1004 F 65p; 70V: 4700, 248p; 64V: 3300 198p; 2200 139p; BOV: 3300 164p; | AF186 385 120\ § Z1XE00 2N3773 270 | 40595 110
2200 110p; 40V: 4700 160p; 25V: 10,000 320p; 15.000 345p AF239 30 120 m%‘ 2N3819 22 40603 110
POLYESTER CAPACITORS, Axial Load Type =l 20 120 B R onast [o | 10535 128
400V: 1nF. 1n5. 202 3n3, &n7 6nB 11p: T0n, 15n. 180, 22n 12p: 33n 47n, 6Bn 16p; 100, 150n 20p; BC1078 F © SNGE23 85
220 30p; 330n 42p; 470n 52p; 680n 80p; 14 F 68p; 24 2 82p; 4, 7 BSp. 8108 2 w0 | ™ IN3824 65
180V: 10nF, 12n, 39n, 100n 11p; 160n, 220 17p; 330n, 470n 30p; 680n, 38p: 1uF 42p; 15 5 48p; 2u 2 a0 | ZTxsso
8C1088 3 2n3866 %0 | SPECIAL
a8p; 447 58p. E oy x 50 § 2N697 IN38T9 180
JO00V: 1nF 17p; 107F 30p: 150 40p; 22n 36p; 33n 42p; 470, 100n 42p; 470n 9! BC109 25 50 2N698 2n3903 18 | OFFER
POLYESTER RADIAL LERD CAPACITORS: 250V: COMPUTER (Cs, § 8C1098 108 50§ Nooon 15 | nzsor 1 § 741 15e
10n. 180, 22n. 270 6p: 33n. 47n. 68n. 1000 7p; 150n, 220n 10p: 330n 470n 121143000 175 | BCI09C 12 = o I 2n70e G B
. 3 ) o~ 2114L-200 228 3
13p; 680n 18p: 1p 23p; 145 40p; 2»2439- 2532-32K 0 £10 |8C11s 22§ BCvss 26 50 ;:?:g‘ 2N4037 48 175p
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Rotary.sCarbon, | 2708 3so §BC117 24 § BCYS9 2 a2 2N2041 40, §1°2114L-2000
35V: 0.14F. 0-22, 0-33 16p; 0-47, | Track. 0.25W Log & Lin. 2716-5V 450 (BC1IE 23 & BCY70 = % s | Naos 10 i
0-68, 10, 1.5 18p; 2.2, 3-3 18p; 4.7, | 4700, 6800, 1KQ & 2KQ (Linear only) | 2732-450 €19 f8C119 387 8CY7 28 2 N4061 10} 2532-32K
. ol s, | Single Gan 20p | 4116 199 JBC137 40§ ‘8Cv72 28 85 2N4062 10, P
6.8 22p: 10 28p; 16V: 2.2, 3.3 16p; 4! 9 85 2732-450n
4.7,6.8 10 18p; 15, 3p; 22 30p; 33§ 5K02-2M0 Single Gang Log & Lin.  29p | 4315 Cmos 995} BC139 40 } BCY78 5 &= 2N4064 115 528
47 40p; 100 75p; 10V: 15, 22, 28p; | SKN-2MQ Single Gang D/P Switch 78p: | 5532-250n TBA' | 8C140 30 { BD112 L 2N4220 78
V: 100 42p, -~ ] 5KQ-2MQ Double Gang Log & Lin  89p § 6502 75 [ BC142 30 | BD124 23 & 2N4234 48 } 2708 350p
33, 47 35p; 100 65p; 6V: 100 42p. M} Double Gang Log & Lin P 675,
Wire Wound Single Turn 1 Wart 6520 st pactas 30 B0 23 fod 2NAZE R 2716-5V
=1 200 20 118p 6522 570
VOOV 1oF. 2. 4 dm. 16 B 150F, 22 i ’ {5530 1350 | BCI476 10 | BD133 ] o 2naz66 s, 4116-16K
300, 40n, 47n 7p; 56n. 100n, 200n 9p; | SUDER POTENTIOMETERS 795 | bcld8 - 9 f 80135 n - 2H4289) 8 AL
g Sy RSN 0D 5 ; BC1488 10 35 48 2N4314 68 | 1M6402
50V: 470nf 12p. 0-25W log and linear values 60mm 1450
d 5KQ-500KQ single gang 70p| BC149 [ 20 50 2N4400 18 UART 380p
CERAMIC CAPACITDRS 50V I 10K0-500KQ dual gang 110p 10 120 s8 2N4427 80 § MM1702AQ
Range: 0-5pF 10 10.000pF 4p | Seif Stick Gradusted Bazels 36p 27 bt 2N4859 78 295p
0-015uF, 0-022,F, 0-0334F 5p : 27 20 | TIPAIA 48 | N221BAAE | 2NaaT1 86§ psorma.
0.047uF 5p. 0.1uF. 0.2uF 7p} PRESET POTENTIOMETERS 10 34 | TIP3IB 48 | 2N2219A 28 ] 2N4338 135
" 0 1W 500—5MQ Miniature Vertical 10 34 1 TIP3IC 85 ¢ 2N2220A 26§ 2N4901 178
SILVER MICA (Vaiues in pF) 2. 3-3. 47, | o [0/ >0 J as | mP32a a8 | 2n2221A 28§ Jnas21 55
6-8.82,10.12,15.18.22,27.33.39. § 55000003 3M0 horiz. larger 100 30 § TIP32C 60 ) 2N2222A 25 | 2N4922 60
47, 50,56 68, 75. 82, 85, |oo 120, - lorg 25 | TIP33A 85 | 2N2297 45 | 2n5102 148
0-25W.2000 —4-7MQ) Vert :
150, 180pF 16p each Cermet, Precision. multitum, 0. 75W %in 170 LEIIC) SH78 2N2303 45 2N5135 20
200, 220, 250, 270, 300. 330, 360, | 8T Freemon- S O7SW 190 § TP3aa 74 | 2N2368 25 | 2nsi3g 20 § Telephone
390,470, 600, 800, 820  21peach 200 § Tipaac 88 | 2n2369a 18 | onsids s Aon::r:“?w
1000, 1200, 1800,2200  30p each = . 200 § TIP35A 160 | 2N2476 2N5172 18 s
3300, 4700pF 60p each | REBISTORS — Erie make 5% Carbon 250 § TIPIsC 1as | 2N2483 b ING179 45 accepted
o Miniature High Stability, Low noise TIPI6A 170 N2. 2 (£10 min.}
POLYSTYRENE CAPACITORS. MOBOOF250 g ST 2h2eos o pansieo 48
g MJ490 90 f§ TIP36C 199 f 2N2492 50 RoNs191 78 Just phone
10pF to InF 8p;  1.5nF 10 12nF 10p RANGE VAL 1-99 100+ e MJ491 178 TIP41A 8B 2N2497 63 | oNs305 24 your order
,
MINIATURE TYPE TRIMMERS AWS 2200 7M) E24 12e 19 MJ2955 90 § TIP4lb 80 | 2N2646 45 | INS308 24 through,
VW 2.204.7M E12 29 1p TIP42A 80 | 2N2784 &5 we do the
2.6pF. 2-10pF 22p; 2-25pF, 5-56pF | 1w 2.20.10M E12 B ! MJET70 150 Tisasa) [ i7s ¥ onzson | za L2557, 1% aat
30g; 10.88pF 35p 2% Metal Fitm 100-1MQ 8p  4p ; BF1iS 35 ] MJE1SO 150 F_L 2N5458 38
COMPRESSION TRIMMERS 1%0.5W510-1M E24  8p  ep | o000 88 MC1304P TBA651 114 74L 45
3-40pF. 10-80pF 20p; 20-250pF 2 100+ price applies to Resistors of sach 8T26A MC1310P TBAB0O 74148 115 50
100-5800F 38p; 400.1250pF fype/noumivedivaiuos: BT28A MC1458 T8A810 74150 1304 74100 .68 105
! e MC1488 TRAB20 74151 70 50, 80.
JACKSONS VARIABLE CAPACITORS, ,opgg‘ BRIDGE S9N MC1489 1845200 74153, 70 74147 3s0. 38
OILICON "0 2 365pF with slow | AA119 RECTIFIERS AY.3-1015 MC1494 H TBA9I90Q 7415811201 J IS 148t} 50
100/300pF  195p motion Orive  450p | BA100 15 (plastic case) _p |l AY.5.1013 MC1495 TCA270Q 74158 75| 74185 ::" 12
5000F 250p 00208/176 395p [BY100 244 1A/50V 20 } AY-5.2376 MG s QUCA965, ey Jadranizs 328 -
6:1 Ball Drive Lwithslow f8v126 12/} 147100V 22|fimea02 Me159%8 TDA1004 Il 20 - S 80
4511/DAF  160p motondrive 450p §BY127 12 | 1A7400v  29Fnmciass TDA1008 741597165 15
Diat Drive 4103 €B04-5pF. 10: 15 CRO33 250 | 1A/600v 34k pmc14gg TDA1022 700 181 748 120
17361 77Sp 25 SOpF 280p  §OA9 40 | 24750V 35 MC14411 TDA1024 T (A ]
DumS4mm  SSp 100, 150pF  350p [0A47 12 | 24/200v. 40 kmc1a412 PAI080A0) IDA1S90, ereihc Mo i
0-1-365pF  325p L' 3x310pF 726p j0a70 12 | 247400V 48|§R0.3.2513y R TDA2020 74163 99 73
002 365pF 395p 00-3x25pF 550p j0A79 15 | 2A/600V 85| SFFapaIsaE A TDA2030 74164 120
- - oags 15 | 6as100v  83i0SkcTy301 CA3130 TLO61CP 74165 120
RF CHOKES 0A90 647400V 95 §TMS2716.3v fTLo62cP 74166 130
1uH. 4.7.10.22.33. 47.100. 200. 470} 0A91 6A/600vV 125 [TMS4027 TLOG4CN 74167 206
750, tmH. 2.5.5.10 35p each 0A95 1047200V 216) lTMS6011 TLO71CP 74170 205

R TLO72CP 74172 375

22mH, 33 4Sp; 43, 100. 120 759 each 0A200 10A/600V 350 1780CPU 2.5 50 c1 8038CC TLO74CN

8
8
8
8
0A202 8 | 2547200V 240} |Zg0ACPU 4M 174173 110
4
5
5
6

VEROBOARD o.1in 1N914 2547600V 395 17 ICLB211A T 081CP 74174 100
> 5 80P10 440
q Ciad  Plain V@' Board 150p | 1N916 BY164 56| |780aP10 :gm;gggA Z754TL0820P 74175 82
2%2x3%"! 73p 52p DIP Board 330p 1N4001/2 vmi8 OIL 50| [280CTC 1CM7207 TLOB3CP 7:';3 80
o v, 83 — Vero Srip 144p 1NA003 premvor ey 0 ACTC CM7215 TLOB4CN ;4:78 ‘?g
3% 3% 83p - 1Naoos/s 6 § ZENERS 280510 ICM7218A0 UAA170 70l s
#3%x5" - 98p 79 1N4006/7 7§ Range: 2V7to  §Z80AS10 \CM72168 UAA180 a0
3%x17 326p 2115 | PROTO — DECs 1N4148 4 1 39va00mw Z80Dart EM72174 XR2206 AL 90
4% x 17" 426p — § Veroblack 375p 1N5401 15 8p each ZBOAdart £15) XR2211 e 280
$-Dec 350p IN6404 16 ¥ Range:3V3ito | i XR2266 74182 &8
Pkt of 100 pins 50p. Eurobreadboard 520p§ 1INS406 17 § 33v.1.3wW 2N4ia 74184 130
Spot face cutter 118p Bimboard 1 785p IN5408 19 15p each LINEAR ICs 2N423 74185 130
Pin insertion too) 162p. Superstrip S52 998p § 1544 9 __—‘r:.. 75 ;::gg 33
— = 15921 81 Thyristol 70914 in 40 &
o - . AR, s
VEROWIRING " ¥ paLoEvcw | 647100V 40 Y 709C8%in 35 | o
PEN + Spool 10 RESIST PEN 6A/400V 6O 5A 740V 32|70 67 74193 120

Spare Spool 5: + Sparetip 90 § 6A/8NOV 85, 5a400v 40, | 733 75 {

Sombs S NOISE 5A600V 48’ | 7418 pin 15
TORIDE ULTRASONIC BA300V 60 | 747C14pin = 78

1 m bag Anhydrous | TRANSDUCER 258 180 8AG00V 90 | 748C8pin 36

195p + 40p P&P 40KHz  395p pr 12A100v 78 | 7538pin 185

—ce 12A400v 95 | 810

COPPER CLAD BOARDS . |VARICAPS{ 17500 &

Fibre Single-  Double-  SR8P BA102 50 | BT106 150

Glass sided sided 9.6 xg.5¢ - BB10SB 40 | BT116 180

6" x6" 80p 110p 95p BB106 40 { C106D 38

74194 102
74195 78
74196" 98
74197 &8
74198160
74199160
74221150
74246150
74247 151
74248 189

Es;azs::§aéss;ésssr:sgzzzzza:éiiﬁ;:zz;::::

-

BLERB]E

660 g1 W3BIN 145§SN76003N
225 Q1M382 125JSN76013

64312 150p  195p MVAM2 185 | TiCas 24 SN76013ND 74249/ 189
DIL PLUGS Ribbon Cable | pMVAMTILG =y 22 oNzooig Mg
14 pin 44p; 16 pin49p § 10 way & 20 way 158 i RN76023 170 | 74265 66
; 2N5062 32 SN76023ND 74273 267

24 pin 88p; 40 pin 295p.] available i 188
TRIACS 2N506. 38 SN76033N 8s | 74278 240
Soldercon gins: 100 60p; 500 275p. N 2N4444 130 ¢ g SN76115N 74279 96
— e 3A200V 54 . SN76131 ; 74283 149
DIL SOCKETS EDGE 3A400V 56 S— SN76227N 74284.350
(YEXAS)M\MN CONNECTORS: 8AI00V 60 | DIAC o AY-5. ] 74285 350
. Wrap | (Doubie type) 8A400v 69 | ST2 25 - 74290 107
| 8pin ;1156 ¢ BABOOV 115 AS-5-3500 i 74293 135
14pin 2x10 way - 82p } 12a100v 78 | 75 SERIES j 74297 238
16pin 205way — 98p { 12a400v 82 | 75108 350 ) . 74298:185
18pin 2x18 way 140p 120p | 124800V 1351 75150 140 11 : 74365 95
20pin 2x22 way 150p 125p | 16A100v 103 } 75154 150 74366 95
22pin 2x25 way 165p 160p | 164400V 105 § 756450 95 74367 95
24pin 2x30 way 188p 16A800V 220 | 75451 70 74368 96
b 28pin 2x36 way 197p 25A500V 220 | 75454 225 g1 | 74390 185
! 36pin 99p | 2x40 way 205p — 25A800v 295§ 75491 89 TB8A641-A12 7. 74144 74393 185
§L0pin 2:43way 250p — T28000 120 g 75492 85 .} CA3023 §MC1303 BX or BX11 301 74490 185,
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COMPUTER CORNER

SUPERBOARD It Series I. Ready built and tested.
.50Hz, No Flicker. Incl. Manuals and Progrnmme
“Cassette

POWER SUPPLY 5V/3A (incl. RF Moduhmr) for

Superboard Il (Ready-built and tested)
4K RAM (8 x

) f.
610 EXPANSION BOARD BK RAM (Expandable

to 24K). Ideal for Superboard, UK101, etc.

£150

MICROTYPE CASE i, Black ABS case ideal fm

uperboard, UK101, NASCOM etc.

EO GENIE based on TRS80. Utifises Z80 12K
leva! 1l BASIC, 16K RAM, 64 x 48 Video Dls;z_.lza‘ya

incl. Cassette Deck

SOFTY in kif form

SOFTY POWER SUPPLY {ready built)
TEX EPROM Eraser

UV 141 EPROM Erasar with timer
KEYBOARD 756 Full ASCll coded
KEYPAD 4 x 4 matrix (Reed switches) 350p
STACK PACK 10 x C12 High Grade Cassettes incl.
the unique stackable drawers and labels 525p
UHF Modulator ASTEC 6MHz 280p
‘UHF Modulator ASTEC 8BMHz 450p
EPSON TX-808 Dot Matrix, Tractor Feed £249
EPSON TX-80 Dot Matrix, Friction Feed £245
SEIKOSHA GPB0A Uni-hammer, 80 Column,
Impct Graphic, Dot Printer nty £199
A wide selection of books available. P&P on the

£
£20
£33
£77

SOUND UNIT for above (ready fitted) £15 above items is extra.

LOWER CASE for above (ready fitted} £35 Call in at our retail shop for a demonstration on
ACULAB FLOPPY with Wafers £174 any of the above groducts. Be satisfied before
EXPANSION BOX with RS232C £199 you buy. -
5100 16K Memory £96 JUMPER LEADS (Ribbon Cable Assembly)

$100 32K Memory £135 Single ended DIP Jumpers 24 inches 14 pin

SUPERPRINT 800. 80 column Low Cost Impact
Printer. 912 paper width. Tractor/Friction Feed.
Inputs for RS232, 20mA Loop, IEE-488, Centron-
ics parallel all standard £295
SO
built and tested

—r—
SWITCHES

e P

“TOGGLE: OPDT 1A
DPDT 14 ¢/ off
DPDT %A

4 pole 2-way

PUSH BUTTON 8A

33p

44p
4 pole on/off Bdp.

Srstamon sy | b 1o burs

SPDTc/over  60p b i

-SPDT c/oft 85’

i:ylz‘l biased bom .DPDT moment 148p
Mini Non Lock

DPDT 6 tags 7SP Push toMake  18p

DPDT centre oft  88p. Red, Biue, Grn

Intelligent EPROM Programmer. Rza%

. T memen

145p; 16 pin 165p; 24 pin 240p; 40 pin 385p.
Double ended DIP Jumpers
Length i 16 pin
6in
n

ROTARY (Adjustable Stop) SWITCHES

1pole/2w 12 wey: 2 pole/210 6 way; 3pole/ 2104
rway. 4 pole /2 10 3 way 48p
ROTARY: Mains DP 250V 4A on/off 5.
‘IO‘I'MV Make your own muluwnv switch. Shahmg
: Has adjustable stop. A up to
6 wafors (mechamsm only) 20p
'WAFERS: (Break betore Make) 1 pole/12 way;
2p/8 way; 3p/4 way; 49/ 3 way: 8p/2 way bB8p
Mans DP Swrich 250V/2A 1o fn 45p

ap

£39 |

X

‘D' CONNECTORS (Connon type)
Plugs Sockets Covers

The Definitive Monitor

A 4k monitor specially designed to §

produce the best from your

DPDT biased both Push 10 Broak  26p Pins
148p DILSWITCHES Iway 95p 128p —
BROT 3 positions SPST: 4 way 88p; 6 15way 135p  198p  150p
on/on/on 185p way 98p; 8 w‘ny 125way 198p 284p 170p
4 pole 2 way  208p 118p; 10 way 145p. 37way 200p 398 18%p
e -
CRYSTALS runsronu:nw.zm Prcl)m zzozaovy UM. BOXES "PANEL
6-0-6V; 9-0-9V; 12:0-12V 10! WITHLID — p
ooz 3231 3va: 0.6 0.6V (PCB mounting) S [l !"ETERS
455KHz 383 BVA: 6V-5A 6V-5A. 9V-4A 9V-.4A; |2v- 3A 4x2%x2" 8BS 60:"
1MHz 323] 12V-3A; 15v-.25A 15v-.25A Ax2%x1%" BS o 6x
1.008M 305 5V-1.3A, 6V-1.2A sv1 2A 4x2%x2%" 103 055'5'“:\
128MHz 382 12V-5A 12V-5A; 15V-4A %H%V-2A 20v-3A §  axdxi%” 88 e, |
1.6MHz 323§ 20v-3A 280p (30p plip) 4x4x2%" 1zo 000 i
1.8MHz 323] 24VA: 6V-1.5A 6C-1.5A; 9V-1.3A 9V-1.3A; Sxdx2'’ 0_‘50"&;‘ |
18432MH; 362 12V-1A 12V-1A; 15V-.BA 15V-8A; 20V-.6A 5'/..2:/..2%"130 T
2MHz 308 20V-.6A 320p (55p php). Slxdx1%” 99 &5
2.4576MH: 382 BOVA: 6V-4A 6V-4A; 9V-2.5A 9V-2.5A; 12V-2A Svaxdx2'%” 120 O-SOWn\A [
32768M 3230 12V-2A; 15V-1.5A 15V-1.5A; 20V-1.2A 20V- | g4 o &e
357954M 198 1.2A: 25V-1A 25V-1A  30V- BA 30V-.8A Pyl e o 00mA |
4.000MHz 290 385p (0p plup). 7x5x2%" 185 0500'“ A
4032MHz  323] 100VA: 12V-4A 12V-4A; 15V-3A 16V.34A; o3 180 oA i
419430M 270] 20V-2.5A 20V-2.5A; 30v-1.5a 30v-1.5A; § g3« 210 G, ;
14.433619M 135 | 40V-1.25A 40V-1.25A: 50V-1A 50V-1A 820p [ 10xavx3" 230 R |
5 OMH2 355 (74p pkp).  {NB: p&p charge to be added sbove 10x7x3" 278 Y IOTA
5.185M 323§ our normal posal charge.} 12x8x3"" 295, S |
5.24288M 425 e |
somH: 323§ YOLTAGE REGULATORS OPTO
6.14aMHz 205 T Lo e o
6.5536MHz 200 ve s W P |
T 2s0] 5V 7805 1asp 7905  220p | TiL209 Red 13
7968MHz 200 12V 7812 1a5p 7912 220p | TIL211 Grn. 17
7.680M 323f 15V 7815 14sp — | ™21z Yel. 18
8.OMHz 392] 18V 7818 145p —§ TIL220 2" Red 14
IATC ic Casin .2"" Green, Yellow
8.08333M 362] 1A 10220 Piastic Casing _— v
8.867237M 362 5V 7805 80p 7905 66p | Of Amber h Hsd 7 Dinplays
9.375M 323 12v 7812 eop 7912 88p || 2" High Bright TIL307 e75 |
100MH; 323 15V 7815  eop 7915 espl TIL312 .3 CA 105
10.7MH: 323 18V 7818  60p 7918 6sp|] -2/ Flashing Red 43 ‘TIL313 .37 CC 106
12MHz 392 | 24v 7824 e0p 2" Red/Green pS TI321 57CA 116
14.31818M 362 § 100ma  TO92 Plastic Casing 1 ngmy'-ﬁ[’sl o+ TI322 5 CC 118
16.0MHz 290 6V 78L05 30p 79L05 65p reen, Yeliow OL704 .3“CC 99
18MH 323 6v 7862 30p ZJLD271InfraRed 40 1707 3 CA 99
18.432M 323§ 6V 7882 30p _ § SFH205 Detector 20 Di747 67CA 180
200MHz 323 | 12v 78L12 30p 79L12 ﬁt;gg":agﬂf 72 8" Orange CA 250
'26.0MHz 383 | 15V 78L15 30w 79L15 EMGRZ’;’H"RM 10 FND357 Red 120
26.69MHz 290 |\ M3GOH ™ 170p  LM/2s cogments 225 o0 s
276480 323 B iM305H 180p  TAABS0 Fa s ggmg z:g
oot 333 fMiosk 13se  TaAc2sE ocP7 120 3+ 1RedCA 150
480MHz 323 B M317K 350p  ZDA1412 150p i S e
10000MHz 323 §11317H 240 '78HO5 + 5v/5A © § onpes 7= 1 Green
116.0MHz 300 ORP61 85 150
e~ TMJ23kpy8s0p 695p § InN5777 45 DVM178 1885
Parts available | LM325N 240p 78BHG +5V 10 +25V | " goIATORS  LCD 3% Digits 875
for ETI LM326N  240p  S5A 850p § | 74 55 LCDaDigts 750
Projects LM327 " 2709 T9HG 850p § riL111/2/4  por LCD 6Digis 850
——
Teras 3s0f 15375 180 ] Tozo 85 225 ] 4415F 480 ] 4530 120
135 90 995 | 4415v 850 4541 150
135 85 120 | 4419 280 4543 150
135 24 a6 | 3422 570 4549 395
130 0 asp | 4432 1080 4553 399
24 26 § 4435 850 4554 192
170 22 | 4440 909 4555 ss |
a5 25 § 4450 350 4556 0
22 25 4451 350 4557 428
8 25 4490F 350 4558 174
55 25 | 4490V 780 4559 450
188 23 4501 s 4560 199
126 gs | 4502 108 4561 104
175 30 4503 85 4562 525
23 28 | 4506 75 4566 196
o5, 26 | 4507 48 4568 299
275’ 25§ 4503 280 4569 195
115 oo | 4510 85 4572 38!
110 20 4511 98 4580 495
299 150 4512 84, 4581 320
85 56 4513 225 4582 135
80, 210 4514 220 4583 105
70 95 ] 4515 250 4584 55
80 5 4516 90 4585 99
80 340 | 4517 418 4597 330
178 15 4518 20 4598 390
06 150 § 4519 80 7 90
98 115 4520 20 40106 997
65 s [ 4521 210 40161 99’
35 118 4522 150 40174 160
‘3: 1s' Aggs
110 | 4527
88 120 4528
88 18 4529
790 4530
790 | 4531
750 | 4532
950 | 4534
L5373 1 1250 § 4536
1S374 150 4019 42 4060 1520 4538
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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 symbols
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). B

® 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 scroli-down (callable by program).

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

@ Single command save (automatically returns “list"').

@® Centronics compatible 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
30 PRINT "@TING“
40 REM

SN ERROR IN 10
OK

10 PRT "AUTO LIST
ON ERROR"™

L

10 PRINT" > PROG™

20 PRINT * ®® CURSOR"
30 PRINT " >> CONTROL"
40 PRINT " > @ MEANING"
50 PRINT "SYMBOLS
60PRINT "= " ®

SAVE

Name file?

NAMED TAPE FILES B
[SINGLE COMMAND SAVE)

All this for only £ 19-95

To order: Send £23.52 or phone your
ACCESS number for same day despatch.

State version required.
WATFORD ELECTRONICS
33/35 CARDIFF ROAD, WATFORD,HERTS.

Telephone 40588




Reach advanced
computer comprehension
in a few absorbing hours

1980 saw a genuine breakthrough-the
Sinclair ZX80, world’s first complete
personal computer for under £100. At
£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 lowar price. And
the ZX81 kit means an aven bigger £24
saving. At £49.95it costs almost . Z2
40% less than the ZX80 kit! 2

Lower price: higher capability
With the ZX81, it’s just as simple to
teach yourself computing, but the
ZX81packs even greater working
capability than the ZX80.

It uses the same micro-processor,
butincorporates a new, more powerful
8KBASICROM -the ‘trainedintelligence’
of the computer. This chip works in
decimals, handles logs and trig, allows
you to plot graphs, and builds up
animated displays.

And the ZX81 incorporates other
operation refinements - the facility to
load and save named programs on
cassette, for example, orto selecta
program off a cassette through the
keyboard.

Higher specification, lower price -
how’s it done?

Quite simply, by design. The ZX80
reduced the chipsinaworkingcomputer
from 40 or so, to 21. The ZX81 reduces
the 21to 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!

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

Built:
£69.5

it'sup to you'!

The picture shows dramatically how:
easy the ZX81 kit is to build: just four
chips to assemble (plus, of course the
other discrete components) —a few
hours’ work with a fine-tipped soldering
iron. And you may already have a
suitable mains adaptor-600 mA at9V
DC nominal unregulated (supplied with
built version).

Kitand built versions come complete
with all leads to connect to your TV
(colour or black and white) and
cassette recorder.

- -4X 4D

LoD HLIMNHO
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New
Sinclair
teach-yoursel
BASIC
manual

Every ZX81 comes
with a compre- :
hensive, specially-
written manual -a
complete course 3§
in BASIC program- -3 sk
ming, from first principles to complex
programs. You need no priorknowledge
-children from 12 upwards soon
become familiar with computer
operation.

ETI JUNE 1981
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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:
the ZX81 .
eliminates a great

7 deal of tiresome
% typing. Key words
7 (RUN, LIST, PRINT,
7 etc) have theirown
7 single-key entry.

v
L
4
A
v

@ Unique syntax-
check and report codes
dentify programming
rrors immediately.

7 ] ® 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.

@ Abie 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.

— | | — ||
Z X8I

Sinclair Research Ltd,
6 Kings Parade, Cambridge, Cambs.,
CB21SN. Tel: 0276 66104.
" Reg. no: 214 4630 00
ET! JUNE 1981

If you own a

Sinclair ZX80...

The new 8K BASIC ROM used in the
Sinclair ZX81is available to ZX80
owners as a drop-in replacement chip.
(Complete with new keyboard template
and operating manual.)

With the exception of animated
graphics, all 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.

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,
ataround £50-watch this space!

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.

sinclair
ZX 16K BYTE RAM PACK

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.

Qty Item Code Item price Total
£ £
Sinctair ZX81 Personal Computer kit(s). Price includes
ZX81 BASIC manual, excludes mains adaptor. 12 49.95
Ready-assembled Sinclair ZX81 Personal Computer(s).
Price includes ZX81 BASIC manual and mains adaptor. 1 69.95
Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 8.95
16K-BYTE RAM pack(s). 18 49.95
8K BASIC ROM to fit ZX80. 17 19.95
Post and Packing. 295
Please tick if you require a VAT receipt O TOTALE -
*l enclose a cheque/postal order payable to Sinclair Research Ltd, for £
*Please charge to my Access/Barclaycard account no. )
S S S A O
*Please delete/complete as applicable. Please print.
Name:MoMrsiMiss 1L L [ [ 1 [ L ¢ b L]
Address L L b L ¢t
B T I T T Y A I

I_FREEPOST - no stamp needed.

Order.—|
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Designed by consultant Tim Orr (formeriy
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,

“anew pitch detector, ADSR repeat, sample and
hold, and special circuitry with precision
components to ensure tuning stability amongst
its many features
The kit jncludes fully finished metalwork, fully assembled solid teak cabinet, filter sweep pedal,
professional quality components (all resistors either 2% metal oxide or 2% metal trim1) and it really
is complete — right down to the last nut and bott and last piece of wirel There is even a 13A plug in

the kit — you need buy absolutely no more parts before plugging in and making great music!

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 p 4 M E R
evenings by almost anyone capable of neat sotdering! When finished you wilt possess a synthesizer

comparable in performance and quality with ready-built units selling for many times the price!

Comprehensive handbook supplied with all complete kits! This fully describes construction and LAST MONTH'S FRONT coVER FEATURE'

telis you how 10 set up your synthesizer with nothing more elaborate than a multi-meter and a pair

of ears! COMPLETE KIT ONLY £89.50 + VAT!

ETI VOCODER

COMPLETE KIT ONLY
£195 + VAT!

KIT INCLUDES FREE FOOT CONTROL

AND TEST OSCILLATOR .
| Panel size 19.0°" x 5.25'’. Depth 12.2"".

TRANSCENDENT 2000 rowamn

Featured as a construction article in Electronics Today International this design enables a vocoder of great versatility and high intelligiblity 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 input amplifiers, one for speech either from microphone or a high level source

e.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 atthe 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!

| TRANSGENDENT DPX

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

COMPLETE KIT
ONLY

£299 + VAT!

Sos = st

MULTI-VOICE SYNTHESIZER

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.€. you can play’ chords with as many notes as you like. On the second output there is a wide range of different voices, stilt fully polyphonic. It can be a

straightforward piano as 2 honky tonk piano or even a mixture of the two! 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 electronicaily split after the first two octaves) Or vice-versa or even a3

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

E sounds — just like an acoustic piano. The digitally controlled multiplexed system makes practical touch sensitivity with the complex dynamics law necessary for a high degree of realism.
|

There is a master volume and tone control, a separate control 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 10 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
1 overall effect of this is similar to that of several acoustic instruments playing the same piece of music. The ensembile circuitry can.be switched in with either strong or mild etfects.
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 excellent access 10 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 metatwork, solid teak cabinet, professional quality components (all resistors 2% metal oxide), nuts, bolts, etc.. even a 13A plug!

' 1 MANY MORE KITS ON PAGE 100. MORE KITS AND ORDERING
INFORMATION ON INSIDE FRONT COVER
All projects on this page can be purchased as separate packs. e.g. PCBs, components sets, hardware sets, etc. See our free

catalogue for full detailg and price

8 ETI JUNE 1981



NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEW

Late Disc-overy

At long last, after much premature
blowing of trumpets and waving
of flags, the elusive Video Disc
Player has finally come out of its
closet. RCA used a 75-city satellite
hook-up to make the announcement
of its ‘SelectaVision’ video disc
system. It went on sale nationally in
the USA on March 22nd. The
marketing plans for the unit are that
the player will sell for $499.95 and
the disc software will retail for bet-
ween $14.88 and $27.98. At the time
of the launch there were already 100
titles available, ranging from
Shakespeare through Saturday Night
Fever to Caring For Your Newborn.
RCA see the video disc as the most
important new consumer product
since colour television. Hopefully it
won’t be too long before we in Bri-

tain can judge the idea for ourselves. .

F 4 =

Computing In
Sinc

Uncle Clive has very definitely
done it again with his new ZX 81
Personal Computer. it has many im-
proved features over the ZX 80. For
instance, it is based on a four-chip
design and is constructed in durable
black ABS plastic, making it far more
sturdy than its flimsy white pre-
decessor. The masterchip is
manufactured by Ferranti and is
custom-built to replace 18 chips in
the ZX 80. The 81 has 8K BASIC
ROM and incorporates all the
features of its forerunner. The ad-
vanced features are a print drive
facility and the ability to operate in
two software selectable modes, ‘fast’
and ‘normal’ (fast being four times
normal speed). In ‘normal’, the ZX 81

e will compute and

- display simul-

taneously giving continuous flicker-
free graphics — a major deficiency
on the ZX 80. The new 40-key touch-
sensitive. membrane keyboard gives
the equivalent of 91 keys. The
graphics mode enables an additional
20 graphical and 54 inverse video
characters to be entered directly
from the keyboard. Programs can be
loaded and saved using a conven-
tional recorder. The cassette inter-
face facility has been improved and
programs are given names so that
you may use the computer to search
through a tape for the required-pro-
gram. A comprehensive 200-page
tome is provided which includes a
new course in BASIC programming.
The ZX 81 is available ready-
assembled for £69.95, in kit form for
£49.95 but with separate mains adap-
tor for a further £8.95. There are also
some new accessories from Sinclair.
The new-8K BASIC ROM for the 81
will soon be available to ZX 80
owners as a drop-in replacement
chip, with a new keyboard template
and operating manual. Price is
£19.95. There is also a 16K byte RAM
pack for both the 80 and the 81 for
£49.98, which can be used for pro-
gram storage or as a database. There
will also be a printer launched later
this year for around £50, its special
feature being a facility called ‘copy’
which prints out exact/y what is on
the TV screen. There are also four
cassettes of software
immediately available
at £3.95 each. The'
ZX 81 will be sold
by mail order only.

The add-on 16K
A RAM pack for
the ZX 81.

Surging Ahead

S uhner Electronics have announc-
ed a range of EMP protectors
designed to limit surge voltages in
coaxial systems. Their effectiveness
is mainly due to their rapid response
time of 3 ns, as opposed to a typical
delay of 10 ns in other protectors.
After a dangerous surge voltage such
as that found in a lightning strike, the
rare gas-filled protector sparks over,
shorting the inner and outer conduc-
tor and allowing the surge current to
flow to ground. The equipment is
back in operation immediately after-
wards, with full protection maintain-
ed. The series 3401 EMP protectors
have the form of a coaxial feed-
through adaptor for wall mounting.

A very low and stable grounding con-
tact between wall-mounting and pro-
tector body is achieved by a
V-groove washer made from soft
copper. The protectors are accurate-
ly matched to 50 R line impedance
and the shunt capacitance of the UC
protector is carefully compensated
to ensure minimum reflections when
operating at the commonly used
communication bands. The range of
protectors is specially designed and
tested for military applications, but
has gained a broad-band acceptance
as excellent lightning protectors for
civil communications and antenna
equipment. The protectors can be
obfained from Suhner Electronics
Ltd, Telford Road, Bicester, Oxon
OX7 OLA.

[ ]
Measuring Up
ata 'Precision have launched a
new 4% digit multimeter called
the DP255 with LCD display and a
basic accuracy of .03% . It is a highly

accurate, average sensing,
calibrated RMS multimeter with a
rechargeable Ni-Cad battery pack,
which will operate for up to 100
hours between recharging. The
meter measures AC and DC volts and

current as well as resistance. Voltage
resolution is 10uV, current resolu-
tion 10nA and resistance resolution
10.1R. All 25 ranges are selected with
two front panel rotary switches, one
for function and the other for range.
The unit weighs less than 1.3lb, has
0.4” high digits and accepts banana
plug connection. For more informa-
tion contact Farnell International In-
struments Ltd, Sandbeck Way,
Wetherby, West Yorks LS22 4DH.



O®ALL MODELS ON DISPLAY

® RETAIL — MAIL ORDER -
EXPORT — INDUSTRIAL

® OPEN SIX DAYS A WEEK
pnlaiteitan Staiis 7~

‘® ORDER BY POST OR TELEPHONE
WITH BARCLAYCARD/ACCESS

@® ELECTRONIC TEST

EQUIPMENT
SPECIALISTS

® CALL IN AND SEE
FOR YOURSELF

LA N4 Ln
A range of Scopes in stock (rom 5mHZ Single Trace to 50mHZ Dualtrace.
Malns and Battery/Mains portables. Many on demonstration

ALL PRICES INCLUDE VAT

SCOPES

S'NGLE TRACE {UK ¢/p etc £2.50)

Hm 307-3 10mHZ. 5mV, 6 x 7 cm display plus component *

test £158.78
C01303D 5mHZ, 10mHZ, 7 x 7cm display £115.25
S$C110 10mHZ Battery portable, 10mV 3.2 x 2.6cm display
£158.95
{Optional case £8.86. Nicads £8.63 Mains unit £5.69)

*LBO512A 10mHZ 10mV. 5" display £195.00
CS1559A 10mHZ 10mV. 5’ display £232.00
* V151 156mHZ 1mV 5" display £24150

OPTIONAL PROBES (ALL MODELS)

X1£6.50, X10 £8.50, X100 £12.95, X1-X10 £10.95

SAFGAN DUAL TRACE (ukc/p £2.50)
10mHZ £194.35

12mH2Z
15mHZ

£201.25
£216.20

DUAL TRACE (ukcrpetceaso

CS1562A 10mHZ, 10mV 5'' display £267.00
C815755mHZ TmV 5’' multi display £284.00
Hm 312-8 20mHZ. 5mV 8 x 10cm display £253.00
CS1566A 20mHZ, 5mV, 5’ display £339.00

*LBO3085 20mHZ, 2mV, 5 x 6.3cm display. Battery/mains.
Portabie built-in Nicads £482.00
HM412-4 20mHZ, 5mV, 8 x 10cm display plus Sweep Delay

£399.50
CS1577A 35mHZ, 2mV, 5"’ display £478.00
CS$1830 30mHZ, 2mV, 5" display plus sweep defay and
delay line — new modet £569.00
Hm 512-8 50mHZ, 5mV, 10 x 8cm display. Delay Sweep

£667.00

*LBO514 10mHZ, 1mV, {(5mV) 5’ display £294.00

*V152 156mHZ, 1mV, 5'' display £326.00

%V30230mHZ, 1mV, 5’ display £447.35
% V550 50mHZ, 1TmV, 10 x 8cm

Delay sweep + 3 channel display £799.25

HAMEG @ TRIO @ SINCLAIR @ LEADER @ HITACHI

% PRICE INCLUDES FREE PROBE(S)

GENERATORS FF LOGIC PROBES/MONITORS | SWR/FS AND wx s s
5G402 100 KHZ-30mHZ with AM Logic probes indicating high/low, etc., states
(UK ¢/p £1.75) modulation £68.00 that scopes can miss. All circuit powered for POWER METERS
LSG16 100KH§-100mHZ {300mHZ allICs. 1
=3 on Harmonics £63.25 | LP350mHz logic probe £55.95
ekl | $G2030 250KHZ-100mHZ LP1 10mHz logic probe £35.50
low cost range £46.95 LP2 1V2mHz logic probe £19.95
ARF 300 18HZ-200mHZ . LM1 Logic monitor £33.00 Range in stock covenng up to
low cost range audio and RF £76.95 LDP 50 MHz logic probe with case £51.00 150mHZ and up to 1K/watt power
Also in stock range of Protoboard kits and PL259 sockets. Also 250 UHZ Grid
Pu LSE breadboards. Dipmeter
2001 1HZ-100KHZ (function) £89.70 b OE IE )
TG105 5HZ-5m! . 2 ’
4001 0.5HZ-5mHZ £109.25 PRO’° MULTIMETERS }?8"‘26,,%,‘,,“”” or 184 HZ£0/10'
TG100 {function 100KHZ) £90.85 [ M1200 100K/Volt 30 range plus AC/DC 15 100 weants ower b £11.50
amp £67.00
AUDIO . K1400 20K/Volt 23 range large scale  £79.95 | 111 As 110 Twin meter plus IS £14.50
(All sine/square) M1500 20K/Volt 42 range plus AC/DC 10 amp | Flus large range of BNC/PLZSS etc
AG202A 20HZ-200KHZ £69.00 (UK ¢/p £1.20) £53.50 eads:plugs/idaptorsmonneclors al-
LAG26 20HZ-200KHZ £73.60 | K200 38 range FET 10m OHM input 20Hz [ || EORREES — cnovrmen
TRIO @ LEADER @ CSC AG203 10HZ-1mHZ sine/sq £126.75 | 30MHzmultimeter £95.00 | 3 ower PURAGL f16.80
SINCLAIR @ LEVELL LAG120A 10HZ-1mH2Z £146.00 (UK ¢/p £1.50) KDMS6 Gnd Dip 1/4-250mHZ  £38.50

A range of LED and LCD Bench and Hand DMMs battery operated with
optional Mains Adaptors, some with optional Nicads. All supplied with
batteries and leads.

DIGITAL MULTIMETERS

KAISE @ SINCLAIR ® LASCAR @ THURLBY

MULTIMETERS (UK post tc 750

LM100 3% Digit LCD AC/DC 2 amp
£86.50

DM450 4% Digit LED 34 ranges AC/DC
10 amp £113.85

(=" vonp i) [ 950 T e

(DM series options. Carry case £8.86

Ni-cads £8.63 Mains adaptor £5.69)

BENCH PORTABLES ~ HAND HELD vk c/p ssp)
(UK c/p £1) TM352 3Y%; DBigit LCD plus 10A DC and
DM235 3% Digit LED 21 ranges 05% Hfe checker £54.95
AC/DC 2A TM354 3" Digit LCD 2A AC/DC  £45.95
DM350 32 Digit LED 34 ranges AC/DC MES02 3% Digit LED plus 10A DC and
10A £87.38  Hfe checker £43.95
TM353 3'% Digit LCD AC/DC 2 amp LM2001 3%, Digit LCD 2 amp AC/DC
£96. 0.1% £51.70
TM351 3'% Digit LCD AC/DBC 10 amp 6200 34 Digit LCD 0.2A AC/DC. Auto
£11385 range £45.95

6220 As 6200 plus 10A AC/DC  £55.95
6100 As 6200 plus Cont. test/range
hold £69.95
6110 As 6100 plus 10A AC/DC  £85.95
GL35C 32 Digit LCD 1A AC/DC  £37.50

———}
CSC @ SINCLAIR @ SPC @ OPTO ELECTRONICS

FREQUENCY COUNTERS

Portable and Bench LCD and LED Counters up to
600mMZ. Prices include batteries and leads.

HAND HELD (UK post etc 85p)

PFM200 20HZ to 200mHZ 8 Digit LED £57.27
MAX50 100HZ to 50mHZ 6 Digit LED £56.35
MAXS550 30KHZ to 550mHZ 6 Digit LED £97.75

BENCH PORTABLES twkerptn)
MAX100 8 Digit LED 5HZ to 100mHZ

TF200 8 Bigit LCD 10HZ to 200mHZ £166 75
7010A 9 Digit LED 10HZ to 600mHZ £169.00
200SPC 6 Digit 100mHZ LED built into UUUZHZ to

5.5mHZ Pulse Generator 7.00
TP600 600mHZ Pre-Scaler for TF200 £43 13
TF040 8 Digit LCD 60MHz £126.50

SOLDERLESS
BREADBOARD
AND KITS

EXP350 £3.45. EXP650 £3.95.
EXP300 £5.95. EXP600 £6.50.
KITS

PB6 £9.95. PB100 £12.95.

+PB101 £17.95.

(UK c/p EXPs 30p. Kits 55p)

MINI! DRILLS
AND KITS

{9-12 Volt 8" chucks)

Smali Drill plus 3 collets £7.25
Medium Orill plus 3 collets £10.50
Small Drill plus 20 tools £14.95
.Medium Drill plus 20tools £17.95
Mains Drill £13.95
Mains Drill plus 20 tools ~ £21.50

Stockists of electronic equipment, speakers/kits, PA equipment plus huge
range of accessories @ UK carriage/packing as indicated @ Export — prices on request

AUDIO ELECTRONIC

301 EDGWARE 'ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564
ALSO AT HENRYS RAD!'O, 404/406 EDGWARE ROAD, LONDON W2 1ED
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@ All prices correct at 1.4.81 E & OE @ All prices include VAT

Cubegate
Limited

A WEEK

KRT101 1K/Volt 10 range pocket £4.60
ATM1/LT1 1K/Volt 12 range pocket £5.98
NH55 2K/Voit 10 range pocket £6.50
AT 2K/Volt 12 range pocket de luxe £7.75

TMK500 30K/V 23 range +12ADC + conts  £22.75
YN360TR 20K/Volt 19 range pocket plus hfe test
£13.50

AT1020 20K/Volt 19 range de luxe plus hfe test
£16.95
7081 50K/Volt 36 range plus 10 amp DC £20.80
TR303TR 20K/Volt plus 12A DC plus hfe test £15.95
AT20 20K/Volt 21 range de luxe plus 10A DC and
5KV DC £21.95
AT205 50K/Volt 21 range de luxe plus 10A DC
4.95

7080 20K/Volt 26 range large scale, 10A DC plus
5KV AC/DC 6.95
AT2050 50K/Volt 18 range de fuxe plus hfe test
28.50
AT210 100K/Volt 21 range de luxe 12A AC/DC
£29.95
360TR 100K/Volt 23 range plus hfe checker and
AC/DC 10 amps £34.95

OPEN SIX DAYS

CHOOSE FROM UK'’s
LARGEST SELECTION

FREE

CATALoGVE,
“

Send large SAE
(20p UK)
Schools, Compames
etc. free On request.
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NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEW

Computer
Games

I f you, like many people, are a com-
puter games addict, you'll be in-
terested to hear about two products
which Hanimex are launching this
year. The first of these is the Interton
VC4000 Microprocessor Video Com-
puter which consists of a main video
computer console and an initial soft-
ware back-up of 22 varying cassettes
(with a promise of 10 more by June
81). Included in the software list are
favourites like ‘Space Invaders’ and
‘Space Wars', as well as new games

like 'Cockpit’, an aircraft simulation
game. The VC4000 is expected to
retail at about £99.95 and the casset-
tes at £16.95 in the basic range. Cer-
tain of these contain up to 60 games
each. For the more microcomputer-
minded among us, Hanimex will be
launching a combined Micro-
processor TV Computer and Micro-
computer which will retail for under
£200, to become available in April or
May. It has a small keyboard and ful-
ly programmable RAM incorporated
in the console, together with four
resident TV games plus a range of
cartridges and software. Hanimex
UK is at Hanimex House, Dorcan,
Swindon SN3 5HW, Wilts.

Cheap Kits

or the first time in Britain a new
F range of practical electronic kits
retailing for under £5 will be avail-
able from high street hobby shops.
They are called Chip Shop Kits and
there are over 20 different versions
to choose from. Included in the
range are projects as diverse as a
soldering iron, electronic organ,
four-way transistor radio and a lie

< i SHEP AT 7

detector! Each kit contains all the
components you need, and all you
have to do is wield your soldering
iron and add a9 V PP3 battery. Step-
by-step instructions are included
with detailed educational notes
about the individual circuit and ad-
vice on soldering techniques. Keep
your eyes open for them in your local
hobby shop, or contact Electroni-Kit
Ltd, Rectory Court, Chalvington,
Hailsham, East Sussex BN27 3TD.
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Totting Up

asio are, once again, introducing
Ca new series of three LCD cal-
culators. The FX2700P is a slimline
(7 mm thick) pocket machine with 50
built-in functions: polarirectangular,
random number, 18 parenthesis
(nestable up to six levels) fixing of
significant digits and of decimal
places, standard deviation, etc.
Capacity is eight digits, plus two-digit
exponent. There are seven memories
plus programming to a limit of 38
steps, complete with conditional and
unconditional jumps. Whew! The
FX3500P is similar but offers a further
11 built-in functions
(61inall) and an

extra two-digit capacity. The FX180P
is closely related, featuring 55 func-
tions (no hyperbolics) and the same
standard deviation, linear regres-
sion, integration and 38-step two pro-
gram facilities. It is 20 mm thick, to
accommodate AA size batteries
which give 8,000 hours' continuous
operation. The FX2700P and FX180P
both have recommended retail
prices of £22.95 and the FX3500P is
£25.95, but, as usual, if you shop
around you can probably obtain
them for less.
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Music From A/D

MI has made available a number
of albums recorded using digital
techniques. These include the works

of Mabhler, Strauss, Debussy, Bach,
Wagner and Scott Joplin. Further in-
formation is obtainable from EMI
Ltd, 20 Manchester Square, London
W1A 1ES.

.
Booking Up
w e’'ve just received another four
paperbacks from the prolific
publisher Mr Babani. The first of
these is the ‘International Transistor
Equivalents Guide’ by Adrian
Michaels. This book lists over 22,000
transistors produced by more than
1700 manufacturers, and their
equivalents (but then you'd guessed
that from the title, hadn’t you?). No
characteristics are given but each en-
try has information on transistor
type, polarity, manufacturer(s), the
European, American and )Japanese
equivalents and typical applications.
The guide is priced at £2.95.
‘VMOS Projects’, by R.A. Pen-
fold, contains 96 pages of circuits us-
ing VMOS power FETs. The book
opens with a discussion of the
characteristics of VMOS devices,
comparing them to other types of
transistors, and goes on to describe
audio circuits, sound generators and
alarms, DC control circuits and
signal control circuits — inall, a total
of 33 projects. Each circuit sugges-
tion is accompanied by a thorough
explanation and a parts list. The book
concludes with a table giving the
pinouts of all the semiconductors
used. VMOS Projects costs £1.95.
The third tome is ‘Digital IC Pro-
jects’, by F.G. Rayer (91 pages); this
book is divided into three sections.

The first gives a general guide to
components and construction, in-
cluding IC orientation and pinouts
for Nixie tubes and seven-segment
displays. The second section deals
with power supplies for the projects,
explaining the principles of voltage
regulation and giving suitable cir-
cuits. Following this are the projects
themselves, ranging from roulette
and digital dice to counters, stop-
clocks and test gear. This book also
costs £1.95.

Finally we have ‘Electronic Syn-
thesiser Projects’ by M.K. Berry. Iniits
81 pages it covers most aspects of
electronic music and gives simple
circuits for the experimenter to
build. The first of these is a single-
chip synthesiser based on the
SN76477N sound generator IC, and
later chapters describe an analogue
delay line, a programmable
analogue sequencer, two VCOs, an
envelope shaper and a power supply.
The final chapter explains how the
various circuits can be used
together. Each project has a parts list,
a suggested PCB and a component
overlay. All this canbe yours for only
£1.75. All these books should be
readily available in bookshops, but
in case of difficulty you can contact
Bernard Babani (Publishing) Ltd at
The Grampians, Shepherds Bush
Road, London W6.
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TTLsby TEXAS 74365 100p 4021 110p | 93 SERIES 745 SERIES 745114 120p TRANSISTORS BFR40 25p | TIP30A 48p | 2N3055  48p 3N140  120p [ 6A 50V BOp
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74500 60p 74367  100p 4023 20p | 9302 175p 74504 60p 745132 160p AC127l8 20p | BFR79 25p | TIP31A  58p | 2N3553 240p | 3N201  110p | 6A 400V 120p
7401 12p 74368  100p 4024 sop | 9308 316p 74505 75p 745133 75p | AC176 25p | BFR80 25p | TIP31C  62p | 2N3565 30p | 3N204  120p | 10A 400V 200p
7402 12p 74390  200p 4025 20p | 9310 275p 74508 75p 745138 225p | AC187/8 25p | BFR8! 25p | TIP32A  68p | ZN3584 250p | 40290  250p | 25A 400V 400p
7403 14p 74393  200p 4026 130p | 9311 275p 74510 60p 745139 225p | AF116  50p | BFX29  40p | TIP32C  82p | 2N3643/4 48p | 40361/2 759
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7482 84p 7415136 56p 40100  220p | LM339 75p | TDA1008 320p | BFR33  25p | TIP29C  55p | 2N3054 65p | 3N128  120p | 4A 400V 100p | 8MHzUHF 450p
74834 90p 7415138 S5p 40101 132p | LM348 95p | TDA1010 225p ETORIES 3278
7484 100p 74LS139 S5p 40102  180p | LM358P 50p | TDA1022 570p 10151l P T - 9P5°R LOW PROFILE DIL SOCKETS BY TEXAS | ZERO
7485 110p 74LS145 120p 40103  180p | LM377 175p | TDA1024 120p o 1209 0. 8pin 9p 18pin 16p 24pin 24p | INSERTION
7486 34p 7405147 220p 40104 99p | LM3go 75p | TDA1034B  250p H E500 280P10 500p 14pin 10p 20pin 20p 28pin 30p | FORCESKT
7489 210p 74US148 175p 40105  120p | LM3B1AN 180p | TDA1170 300p g]?zaz poon %flgé%‘:o 2509 16pin 11p 22pin 20p 40pin 30p | 24pin
7430 30p 7aLS151 80p 40106 75p | M3 %0 | TBANeY  Bep | 22 300p Z80aCTC oot HEADER
7491 80p 7415153 60p 40107  Gop | LM393 toop | TDA2020 320 | 2% 300p ZS0AGART  eJ2 | WIRE WRAP SOCKETS BY TEXAS PLUGS
7432A  46p 7415154 200p 40108  470p | LM709 36p | TLO71/81 P | g 2000 o Bpin  25p 18pin  50p 24pin  20p| 14pin 60
7493A 36p 74LS155 80p 40109  100p | LM710 50p | TL072/82 75p -2L P Z80ADMA £12 i P p p
P TLO74 130y 4027-3 375p 280510-1 £24 l4pin  35p 20pin  60p 28pin  80p| 16pin  60p
7494 84p 7418156 30p 40110  300p LM733 100p P U
7495A 70p  74LS157 soﬂ 40114 250p | LM741 18p | TLOB4 110p 4044 900p UART 16pin  40p 22pin  65p 40 pin 100p| 24pin 100p
7496 65p 74LS158 60p 4502 120p l LM747 70p TLI70 50p gugd %gp AY-3-1015P  450p = 40 pin _275p
7497 180p 74LS160 90p 4503 70p | LM748 35p | UAA170 LD | | 00 A, 5210 1R g 00p) SOFTY Ideal Software/Hardware Development Tool
74100 130p 74LS161 75p° 4507 s5p | LM2917 250p | ULN2003 Joop 8514-45 i IM6402 450p Using SOFTY you can develop your Progrhmmes De-
74107 34p 74lS162 140p 4508  290p | LM3302 140p | UPC1156H  300p oo} 00 CHARACTER bug/Verify and then commit them to EPROM
74109 55p 7415163 60p 4510 90p LM3900 70p XR2206 00p 345201 4oop GENERATORS KIT £100. BUILT AND TESTED £125
74116 100p 74LS164 90p 4511 80p LM3909 70p ZN4a14 90p P RO-3-2513 U.C Also available Expansion Board for Programming single
74118 100p 74LS165 140p 4512 gop | LM391t 130p | ZN419C 225p ROM/PROMs 600p rail { +5v) EPROMS Ready built £40.
74118 120p 74LS166 180p 4514 250p LM3914 225p ZN424E 135p 71301 700p RO-3-2513L.C, 700p
74120 110p 7405173 110p 4515 300p | LM3915 225p ZN425E 350p | 745188 225p SN745262AN  £10 MINI FLOPPY DISC DRIVE MECHANISM: Teac. Type FD-
74121 34p 74L5174 100p 4516 Mop | LM3g1e 225p | ZN427E 650p | 745287 350p KEYBOARD 504 40 track 574"’ Double/Single Density drives ~ £140
74122 48p 74L5175 75p 4518 g0p | LM13600 125p | ZN1034 200p 745471 650p ENCODER FLOPPY DISC CONTROLLER
74123 60p 74L5181 200p 4520 1000 o (TAGE REGULATORS 745571 650p AY.5.2376  700p FD1771 £24
74125 75p 74LS190 80p 4621 250p Fixed Plastic TO-220 CPUs 74C922 500p FD1791% £36
74126 60p 74LS191 B0p 4526 108p pyregtild e Y 1600 1200p CRYSTALS FD1691 £15
74126 7% 74LS192  80p 4527 1%0p | gy 7805 60 7905 esp| 1B02CE Z0e) 32768KHz 250, 2143 £5.50
74132 60p 745193 8op 4528  100p | |5V 7812 60p 7912 esp| 2850A 18 100KHz 300p
74136 60p 74LS195 140p 4632 140p 15y 7815 sop 7915 70 6502 550p 200KHz 3709 EPROM ERASERS Type UV140. Will erase up to 14
74137 50p 74L5196 120p 4534 s50p | 12V oo e o 7918 70| 6800 400p AT 200 EPROMS in approx. 20 mins. Has slide-in tray for safe
A 50p 745197 90p 4536 3750 | Ly 7824 so: i92a  70p| 9802 6509 1 008MHz 350p use MAINS and ERASE indicators £61.5
414 200p 74LS221 120p 4538 120p 6809 :
74145 90p 7418340 140% 4543 1gop | 100mA  TO-92 80804 450p 1.8432MHz  325p ACORN ATOM. Supplied with full size QWERTY Key
5V 78L05 30p 79L05 70p 2.00MHz 325p board, 8 ROM, 2K RAM and can be expanded to 12K
74147 190p 741S241 120p 4553 320p | 5y 78012 30 o 8085A 650p S 45760MHz 328 Eh Gl il A AT £
74148 150p 7415242 120p 4556 72p | jEY UaH 88 1z 1% | 1Nssoso  1000p T 3500 . includecieie FU MaodultogRfoy
74150 130p 7415243 120p 4560 200p P 79L i TM59980A £20 g 2 P connection to domestic and Free Manual on Pro
74151A  70p 7415244 120p 4569 250p OTHER REGULATORS 78HGKC 600p 280 5650p 3gggjimHz ;;gp gramming in BASIC or Machmf Cod 15
74153 17gp 7405245 150p 45;2 :oo M 135p 78HO5KC 550p | Z80A 650p oAt o Kit £120. Built £150. P&P £2.50
74154 20p 7415247 140p 4583 110p L 317T 200p 78MGT2C 135p |  EPROMSs i
WS s e en mp MK sewoc el wek me | SR B UORTG |RONE T
p P P TL49 p| 2708 450, i 5
Resa B | BN, B 1m0 R G,
74159 190p 7418258 160p 40097 90p | OPTO-ELECTRONICS | 2532 £9 7.0MHz J00p | 375xa75 85p | CCN-15W a25p
74160  100p 74LS259 160p 14411  700p | 7ns777 45p ORP60 120p | 2732 9 7.168MHz s || S aeb | X25 P
74161 100p 7415266 100p 14412 1100p | OCP71 90p ORP§1 120p | SUPPORT 8.00MHz 3000 | 37807 3400 B
74162 100p 74LS273 130p 14433  1100p | ORP12 120p TiL78 85p | DEVICES 8.867MH:2 300p | 4.75x17.9 220p | SPAREBITS
74163 100p 7415279 90p 14500 700p OPTO-ISOLATORS | 3242 800p 10.00MHz 310, Pkt of 100 pin 50" C/CX/CCN 50p
74164  120p 741S283 90p 14599  290p H 3245 150, (4 pins 50p | yog 80
74165 130p 7405298 160 ILD74 130p TiL1N 90p GOOP 10.7MHz 300p Spot face cutter 86p P
74166 120p 7408323 4005 MCT26 100p TiL112 30p ggg% e 1p.0MHz 350p Pin insertion tool SPARE ELEMENTS
74167 200p 7415324 200p MCS2400 190p TIL116 90p 6820 3753 |6.00M:2 350p 118p | C/CX/X25 180p
3 74170 240p 7415348 200p INTERFACE e 6821 200p lo0oMHz  300p | VeroWiring Pen CCeN 200p
e G o |0 R N
p i 50 200,
1 M4 S jaisyes wop ADSEN 00 | DU, 3 Tifzeca  22p 52 Pop | Hogmre  mop | COUNTERS g TAEC s
(4 4 Rectangular 6875 600p 38.6667MHz  350p 74C928 600p  MCal 25
74176 90p 7415374 150p DM8123 175p | TIL211Gr 20p 950 C4044 325p
' o S OTMSH M Dwedl Beb | mouye  me o mmow gel B@ R | samo meo | Gwne 4w e
A9 74178 160p 7415377 160p DP8304 450p TIL216 Red 18p T soop 8205 320p T76MH 2z 3509 ZN1040E 7008 10231 350p
3 7418 1805 74339 'abp DSdo3s 1205 | DISPLAYS T3l o | 8212 200 : -
p 74LS390 90p P 8216 200,
1 74182 90p 7415393 s0p DS8838 225p | 301SF 200p  TH32172 130p | 822 2798 % SPECIAL OFFERS
. 74184A 150p 74LS399 200p MC1488 75p | DL704 1400 760760 200p | 8226 250p
t 74185  150p 7415445 140p MC1489  75p DL707 Red 140p 8228 250p 124 25.99 100
74186 500p 74(S670 400p MC3446 300p | FND357 120p DRIVERS 8251 475p
£ 74188 325p MC3480 B50p FND500 110p 9368 250p 8253 800p 2114L (450ns) 1.50 1.40 1.00
E 74190 120p 25510  350p FND507 110p 9370 300p 8265 450p 2708 3.00 2.75 250
] 74191 120p 75107  160p | MAN3640 175p UDN6118 320p | 8257 800p 2718 (+5V) 3.00 275 250
: 74192 100p 4000 SERIES 75110  200p | MAN4640 200p UDN6184 320p | 8259 800p 4116 {200ns) 1.50 1.40 1.30
74193 100p 4000 15p 75150  175p
74194 1§gp 4001 22p 75154 175
4 1 2
;ﬁgg 95p Foos EH4 75~82 2 BOOKS by TEXAS INSTRUMENTS  Undersianding Digital Electronics
74197 30p 4003 333 J531 3338 TTL Data Book (700 pages) ~ £6.80 (240 pages) £3.50 ?;E‘;(?OBOA;%ﬁ THANDOR TEST EQUIPM ENT
74138 150p 4008 80p 75363 400p | (Pé)ovgeva S:sr)mconductor Data Book g:gee::;andung Commumc;ngr;‘s EXP350  315p | DM235 Digital Multimeter 569
741 150p 4009 40p 75365 200 pag EXPB00 630, 50 Digital Multimeter
74221 160p 4010 sop 754512 “72p Linear “Canirol DataBook (368 Others. TTL Cook Boo 025 | oo faon ?mgsgi?a%:ﬁaHeld e 24
74251 140 pages
74259 250; :g:; ggs ;?‘;2”2 1;3’; ‘ Software Design for M|cromoces Mlcroprocessor Interfacing Techgl IF;S?OO 1?%33 TF200 Frequency Meter £Eg§)
74278 290p 4013 40p 8728 160p sors {400 pages) £11.00 £9 pEi02  2295p | G105 Pulse Generator )
74279 110p 4014 84p 8T95 180p I The Great Int'l Maths on Kevs (203 Please add 70p P&P on each book PB103  3445p P&P £2.50 per item + VAT
: 74283 140p 4015 84p 8T97  160p | Pages) (NoNvay
1 74284 gggp 4016 45p BILS9S  120p }ngg:rasr:;dmg M'croprocescs:osrg | S — — -
3 33%38 ,508 28}[7, 33{3 E}tg?,? };3: Undergs(andlng Solid Slale We carry a large stock of 74 and 74LS TTlLs. CMOS, Linears. Memories, etc. and can
i 74293 150p 4G19 45p B1LS98  140p Electronics {240 pages) 3.50 normally offer ex-stock deliveries. We welcome inquiries for volume quantities both from
t 74298 200p 4020 ap 02 220p J local and overseas buyers.
£
. ' Y“| -
| Presseaao % TECHNOMATIC LTD
; NEW RETAIL SHOP' | S0pPRE & VAT IS e -110.
' 305 Edgware Road, W2 Government, Colleges,etc. Orders accepied 17 BURNLEY ROAD. LONDON NW10

Open: 9.30-5.30

CALLERS WELCOME

Mon -Frn 9 30-5 30
stwrday-10-.30-4 30

Yeol: 01

(2 minutes Dollis Hillkube station) (ample street parking)
-452 1500/01-450 6597 T 228




Staés Of Time

At the Home Video Show in
March, those awfully nice Sony
people launched a new add-on ac-
cessory for their C7 video recorder.
With the new generation of pro-
grammable video recorders owners
have found themselves with a pro-
blem — the tapes simply aren’t long
enough! So Sony have come up with
the Betastack which gives the owner
up to 13 hours of unattended recor-
ding — a great help if you are recor-

ding while on-
" holiday, for instance.
The Betastack can be fitted to the C7
by any Sony dealer for under £150, or
a new purchaser can buy it already
fitted for an extra £129. For further
information, contact your Sony
dealer. Sony were also selling
demonstration tapes at their stand
showing how best to make your own
video films. The tapes comprise of 30
minutes of demonstration with the
rest of the tape left blank for you to
record your own efforts. The tapes
will still be available after the show
for £6.50 so if you want to get hold of
one contact the Sony Tape Group,
Pyrene House, Sunbury on Thames,
Middx.

Protect and
Survive

This year's Ideal Home Exhibition
did not simply cover the luxury
aspects of life in the 1980s. Protect
and Survive Monthly magazine stag-
ed its first display of nuclear war sur-
vival equipment this year. The
magazine shows some of the latest
equipment in the survival business,
including NBC suits designed to pro-
tect the wearer against radioactive
fallout dust after a nuclear explo-

sion. Also jncluded were survival
foods, equipment and material for
use in a fallout bunker, the latest in
radiation meters and a display of
fallout shelter ventilation equipment
from Switzerland. The magazine’s
slogan is ‘You can survive a nuclear
war'. The publisher believes that Pro-
tect and Survive covers subjects
which “until recently, have not been
brought to the public’s attention”.
For more information on this in-
teresting subject contact Protect and
Survive Monthly, 80 Fleet Street,
London EC4Y 1EL.

Double-sided

Sharp Electronics (UK) Ltd has
developed a new music centre
which can play both sides of a record
without turning it over! The VZ3000
is a major breakthrough in conve-
nience for music lovers: you can
even repeaf’the process for non-stop
music. The system comprises a fully

automatic 2-speed belt-driven ver-
tical 12” turntable that detects the
speed and size of the record, and its
two linear tracking arms with VM
cartridges allow both sides to be
played automatically. The unit also
incorporates a LW/MW/FM stereo
radio with a four-track, two-channel
stereo cassette deck and speakers. It
is expected to retail at £325.

Computing
With Aunty

The BBC are currently planning a
series of computer literacy pro-
gra fot broadcast next January.

RTVC Amp

n last month’s Kit Review we look-

ed at the RTVC 10 + 10 Stereo
Amplifier and mentioned some
‘errors in the instructions. As promis-
ed we are publishing their reply,
which appears below.

Dear Editor,

First let us thank you for the
review of our 10+ 10 Stereo
Amplifier Kit, we much appreciate
your comments on “good value for
money”. Thank you also for
pointing out the errors in the
instructions. On receipt of your
copy we immediately printed a
correction slip which has been
included with every kit sold since.

AS we are sure you are aware
such errors can get through the
checking procedures — we notice
that your own projects are often
followed by corrections and we are
surprised to find you are also guilty
of failing to provide adequate or
correct information on mains
connections. For instance in your
Soldering Iron project in the May
issue no mains wiring information is
given, other than the circuit
diagram. )

It is very easy to criticise such
mistakes, which can so easily occur;
however, we have now been able to
correct ours (thanks to your review)
and we believe we can thus
maintain our tradition of supplying
good quality kits which represent
very good value for money

As you have said the RTVC
10+ 10 “must be the cheapest
stereo amplifier you can buy

Yours faithfully,

L. Cohen
P.S. | trust that in view of your final
paragraph under In Use (p.32 May
issue) you will print the above reply
in full

ETI JUNE 1981

&8 ..n.; iv
L] L]

N §ht Vision

ith the number of burglaries on
Wthe increase, why not take ad-
vantage of the Night Owl Radar Con-
trolled Courtesy Light and Intruder
Detector from Loadpoint? The Night
Owl can protect an egg-shaped area
up to a forward range of 100 feet us-
ing radar. When the system detects a
moving object — a person or a vehi-
cle, for example — the internal lights
are automatically turned on and will
stay on until the last movement has
ceased. The unit is programmed to
accept only continuous movement
— objects like doors, curtains and
tree branches will not trigger the
device. The detection range is ad-
justable from 6 to 100 feet and the
light duration can be set from 2 to
10 minutes. if an audible alarm or ex-
tra light is required an extra set of
contacts are already built into the
unit. The device can be easily fitted
to a 220/240 V mains supply. The unit
costs £150, and further details canbe
obtained from Loadpoint Ltd,
Chelworth Industrial Estate,

Cricklade, Swindon, Wilts SN6 6HE.

Aunty Beeb will also be launching its
own microcomputer in conjunction
with the series which will give the
viewer the opportunity of gaining
practical experience of computingin
the home. The micro is a condensed
version of the forthcoming Proton
from Acorn Computers Ltd. It will be
built to the BBC’'s very high
specification and will be capable of
being linked to teletext transmissions
by using an add-on receiver. It will
also have a sophisticated graphics
display which will allow you to play
your favourite games and also
develop your own' pictures. Many
other features are included in the
unit, which is expected to retail for
around £200 with the teletext adap-
tor costing a further £100. More in-
formation on this exciting project
will appear on these pages as soon as
it is available.

.

Speaking Out

s a follow-up to the Mitsubishi DS

32 ‘European’ speaker reviewed
in last month’s Audiophile, comes
the DS 25 Mark Il. Itis a two-way bass
reflex system handling 100 W. The
10” woofers are almost identical to
those in the DS 32 and the porton the
baffle panel has been specially
treated to ensure additional damp-
ing of residual resonant vibrations to
give a clean bass response. It is set in
heat-resistant plastic to permit high
input levels without insulation
breakdown. The voice coil features
anti-resonance apertures to reduce
unwanted resonance arid </ -(« rtion.
The resonant frequency e 2"
tweeters has been set well beiow the
crossover frequency to ensure a
speaker response free of uneven
dispersion and ‘beaming’. The centre
cap is a titanium dome with a para-
bolic profile and a four-step at-
tenuator is featured to enable the
user to adjust tweeter response to
suit the particular listening environ-
ment. The retail price of this pair of
speakers is £153. For further details
contact Mitsubishi Electric (UK) Ltd,
Otterspool Way, Watford, Herts
WD2 8LD.
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ELECTRONIC GAMES

COLOUR CARTRIDGE

SEMI-PROGRAMMABLE T.V. GAME

+ 4 Cartridges + Mains
£39,

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

DATABASE T.V. GAME

{ mutare  DdTaRazg

FULLY PROGRAMMABLE
CARTRIDGE T.V. GAME
14 Cartridges available
Normaj Price £87 86
NOW REDUCED T0O:

£59

inc. VAT

CHESS COMPUTERS

B Normal Price £49.95

NOW REDUCED TO:

£39.so VAT

Teach your chid to
spell properly with
this unique learning
aid. Fully automatic
teatures and scoring
Additional word
modules available to
extend the range of
words

We carry a range of over 15
different Chess computers:
Electronic Chess £29.95
Chess Traveller £49.95
Chess Challenger 7 £79.00
Sensory 8 £119.00
Sensory Voice £259.00
SPECIAL OFFERS:

VOICE CHESS CHALLENGER

Normal Price £245 NOW £135.00
SARGON 2.5/BORIS 2.5

Norma! Price £273.70 NOW £199.95
All prices include V AT

OuMPIA HHP 1010

il Normal Price £67.21
NOW REDUCED TO:

£34;

Uses ordinary paper!
No need to buy expensive
thermal papert
Fasi add histing PRINTER
CALCULATOR. 2 lines per
second. 10 digit capaCity.
Uses normal adding
ne rolls. Battery or
mains operated.
Size 9% "x4%" " x2 %"

The mostpopular T.V. Game on

the market with a range of over

40 cartridges including SPACE £98
iINVADERS with over 112 3
games on one cartridge. nc. VAT

Motz 173
i3 N e 144
RO

a6 l‘
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)

24 TUNE
ELECTRONIC DOOR
BELL

Normal Price £19.70
NOW REDUCED TO:

—— £12
ﬁ £ 70 inc. var
Y= Plays 24 different tunes
M with separate speed

control and volume

control. Select the most

appropriate tune for your

visitor, with appropriate

tunes for different times of
the yearl

SPACE INVADERS

Hand-held tnvaders Games available £19.95
+ Invaders Cartridges available to fit
ATARI/RADOFIN/ACETRONIC/PHILIPS G7000
+ Cartridges also available for
MATTEL/TELENG/ROWTRON/
DATABASE/INTERTON

ADD-ON
ADAPTOR £l 39

THE RADOFIN TELETEXT ADD-ON
ADAPTOR

Plug the adaptor into the aetial socket of your
colour TV, and receive the CEEFAX and
ORACLE television information services.

THIS NEW MODEL INCORPORATES:

* Double height character facibity

* True PAL Colour

° Meeis latest BBC & IBA broadcast specifications

* Push button channel change

* Unnecessary to remove the unu to watch normal
TV programmes

* Gold-plated circun board for reliability

° New SUPERIMPOSE News Flash facility

MATTEL T.V. GAME

The most advanced T.V. game in the world 20

cartridges available Add-

on KEYBGARD coming £ 9 inc.

seon to convert the 95 vaT
MATTEL to a home computer with 16K RAM, fully

expandable and programmabte in Microsoft Basic,
Other accessortes wiil be avaiisble laler in the year,

THE OLYMPIA — POST OFFICE APPROVED
TELEPHONE

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

Using a C90 standard cassette you can record as many as 45 messages The announcement canbe up to 16
seconds long and the incoming messdge up to 30 seconds fong

This telephone answering machine is manufatured by Olympia
Business Machines, one of the largest Office Equipment
manuiacturers in the U.K. It1s fully POST OFFICE APPROVED
and will answer and record messages for 24 hours a day. With
4 inc.

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

activated from anywhere in the world, or on your return to your

home or oftice. The machine can also be used for message referral. 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 famiiy
The machine is easy to install and comes with full instructions. It is easily wired to your junclion box with the
spade conneclors provided or alternatively a jack plug can be provided to plug into a jack socket. Most
important, of course, is the facl that it is fully POST OFFICE APPROVED

The price ot £135 {inc. V.A.T }includes the machine, an extra-light remote call-in 8leeper. the microphone
message tape, A/C mains adaptor The unit is 9%"x6"x2'2" and is fully guaranteed for 12 months. The
telephone can be placed directly on the unit — no additional desk space is reguired

of free sliusirater brochures and reviews on our range of electronic games, pledse telephone 01
301 Free celivery setvice available To urder by telephone dlease quote your name address
and ACCESS+ BARCLAYCARD numoer. and leave Ihe rest 1o us Post and packing Free of Charge
Enpress 48hr deiwery service available

%10 FOOTS

P HILL

5,..’———’65;\‘4

w
STREET

NOTE The top of Hatherley Road
is one way onty Please enter from
Sideup Hh Strcer

CALLERS WELCOME

Monday Saturday (Earty Closing ihursday 1pm

© 2 YEAR GUARANTEE

lurther covered by our #aclusive Silica Shop 2 vear Guaraniee
IDER' IN

" AFTER SALES SERVICE
we

CUMPETHTIVE PRICES

HELPFUL ADVICE

© CREDIT FACIUVIES
rates of
ART €.
CREDIT LARDS

res
ANG[ SC“EME

coMm

Demonstrations daiiy at our Sidcup shop, open from 9am-6pm
Late cpening Friday Bpm
All goocs are covered by a full year's guaraniee and many are “l"

shed with your purchase and return ot

bie an atl machines out of yoarantee
nowm)ly uune- o

Avaslable on the suital
Full credi tacibties -va-lable e 12 ’4 o 36 munths at po-titive

availabie an 2nd hand narhmes
wsy Barclaycard Diners Clab

SILICA SHOP LIMITED Dept.ET16

1-4 The Mews, Hatherley Road, Sidcup, Kent DA14 4DX

Telephone: 01-301 1111 or 01-309 1111
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BIECIRONIES

INTERNATIONAL

Articles described here are in an advanced state of preparation. However, circumstances may dictate

changes to the final contents.

DISCO MIXER

Here’s one for all you DJs who seek technical perfection in
their equipment. The D}90 Stereo Mixer has two stereo inputs
for magnetic cartridges, an AUX input (also stereo) with a flat
response, and a microphone input. There are slider controls
for mixing the three music inputs together and it's possible to
pan automatically between the record inputs at either fast or
slow rates. Processing of the music signal is available in the
form of a five-section graphic equaliser with two-octave
spacing, plus a special ‘beat lift’ device. A voice-over unit is
provided, as well as an override button for interrupt
announcements. A stereo headphone socket on the monitor
section enables pre-fade listening to any of the music inputs,
while an LED PPM displays the signal level.

SYSTEM A AMPLIFIER

It’s classy and it's Class A. The ET! System A has been
designed so that the home constructor can build a hifi
system offering a comparable performance to any ready-built
unit — and with metalwork kits available, it will look just as
good too. The preamp offers ultralinear operation, choice of
input modules, minute output impedance and truly amazing
sound quality. The power amps are capable of delivering

150 W (RMS!) into an 8R load, with distortion so low you
have to hear it to believe it. System A is simply the best.

BATTERY CHARGER

Not another one, did we hear you say? Quietly, please, or
you'll hurt its feelings — after all, this is a smart charger. It
knows when you’ve connected dud batteries or ones with
wrong voltage, and ignores them. If it's satisfied with the
batteries, it can pump up to 4 A into them until they’re
charged, then switch to trickle<harge to keep them topped
up. There are LEDs to indicate ‘on’, ‘charging’ and fault
conditions. Smart, eh?

This virtually in-
distinguishable blob
will revolutionise
the hi-fi field. This is
the new Quad
loutlspeaker —
rumoured since the
sixties.

Next month ETI
presents an ex-
clusive in-depth
report on this new
transducer. You can
only read the
details here. Others
will give you sup-

, position — ETI
| gives you the
< FACTS!

Don’t miss this
exclusive article!

ETI JUNE 1981

ELECTRONICS IN SUBMARINES

Submarine warfare has been a part of military strategy since
before the First World War. Since then the effectiveness of
these fighting vessels has been dependent on advances in
electronics, such as sonar, radar and computer control of
tracking and missile guidance. This feature examines the role
of the submarine in naval warfare and the important
implications for the British nation.

ZX81

Last month saw the release of Clive Sinclair’s latest personal
computer, the ZX81. Microbasics will be taking a look at this
machine and discussing how its capabilities suit the beginner.
If you're thinking of making a start in computing, don’t miss
the July ETI.

LOOK OUT
FOR THE JULY ISSUE
ON SALE JUNE 5th
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REMOTE CONTROL COMPONENTS AND KIT

ARE YOU SITTING COMFORTABLY?

in years to come evaryone wilt
be selling remote controt dim-
mers, but you can have your
TOR300K kit now for ONLY
£14.30 for the dimmer unit and
£4.20 for the transmitter.

Our new TDR300K Touch Dimmer Kit will
ensure that you are. Based on our highly
successful TD300K touch controlled dim-
mer kit, the TDR300K incorporates an
infra red recelver, 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 to follow l ]
instructions, will fit into a plaster depih

box and the plastic front plate has no
metal pads to touch, ensuring complete
safety. Even a neon is included to help
you locate the switch in the dark,

ML926 16-channel receiver 4
momentary binary outputs
ML928 16-channel receiver, 4
latched binary outputs
ML929 16-channel receiver. 4
latched binary outputs
Clip-on Plastic Reftector for
1R LEDs, increases range .20

LD271 IR Emitting diode .36
SFH205 Photodiode Detector
SL480 IC Pulse Amp.
SL490 32 Command Encoder/
transmitter
ML922 10channel receiver
+ 3 analogue outputs

-850
1.70

2.40

/

/he more athletic of you,

the TD300K Touchdimmer kit
is stili available at £6.50 and
the TDE/K Extension kit, for 2-
way switching etc., is £2.
DON'T FORGET to add 50p
P&P and 15% VAT to your total
purchase.

4.20

ML925. A decoder designed for model/toy control. 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. Outputs also available for other tacilities such as horn. turn indicators, headlights, etc 2.10

To make things EVEN EASIER, we have designed several new kits: -
MK6 — Simple Intra Red TRANSMITTER. A Pulsed infra red source which comes complete with a hand held
plastic box. Requires a 9V battery. 4,20
MK7 — Intra Red RECEIVER. Single channel, range i ly 20 ft. Mains p with a triac output to
switch loads up to 500W at 240Vac, but can be modified for use with 5 to 15V dc supplies and transistor or,
relay outputs. d
* Special Price * MK6 and MK7 together. Order as RC500K . 12.50
MKB — Coded Infra Red TRANSMITTER. Based on the SL490, the kit includes 2 IR LEDs. measures only
8x2x1.3 cms. and requires a 9V (PP3) battery. 5.90
MK9 — 4 Way KEYBOARD. For use with the MKB kit, to make a 4-channel remote control transmitter
MK10 — 16-Way KEYBOARD. For use with the MK8 kit, to generate 16
different codes for decoding by the ML928 or ML926 receiver (MK 12)
Kit 5.40

1.90

Based on the tCL 7106 This
kit contans a PCB. resistors,
presets, capacitors, dwodes, IC
and 0 6 liquid crystal disdlay
Components are also included
to enabie the basic DVM kit 1o
be modified 10 a Dignai Ther-
mometer using a single diode
as the sensor Requires a 3mA
T ™" 9V supply (PP3 bartery)
£€19.50

MK11 — 10 On-Otf Channel IR RECEIVER with 3 analogue outputs Swilches any appliance up to
{0-10V) for controdling such functions as lamp brightness, volume, TKW on and o at preset
tone, etc. Other functions include an on/standby output and a toggle taes once per day Kit con
output, which may be used for sound muting. Based on ML922 tains. AY-5-1230 IC. 05"
decoder IC. Includes its own mains supply 12.00 LED display mains supply

MK12 — 18 Channel IR RECEIVER. For use with the MKB kit with 16 display drivers switchas
on/off outputs which with further interface circuitry. such as relays or LEDs tnac PCBs & #ull i
triacs, wili Switch up to 16 items of equipment on or off remotely SiuCions
Outputs may be latched or momentary, depending on whether the
ML926 or MLI28 is specified. includes its own mains supply. 11.95 CT1000K Basic Kit

CT1000KB with white box {56/131+ 7 tmm|
£17.

£14.90

40
MK13 — 11-Way KEYBOARD. For use with MK8 and MK11 kits.
Transmits programme step + and —, analogue + and — (3). mute.
normalise analogue outputs, and on/standby 4.35

Reacy Buwilt £22.80

DISCO LIGHTING KITS

Each unit has 4 channels (rated at 1KW at 240V per
channel) which switch tamps to provide sequencing
effects. controlled manually or by an optional opto
solated audio input

DL 1000K

This kn fealures a bi-directional

sequence, speed of sequence and

655 Timer

INTEGRATED CIRCUITS
741 0p Amp

AY-5.1224 Clock

AY.5.1230/2 Clock/ Timer

EVERY DOOR SHOULD

AY-3-1270 Thermometer
CA3080 Transconductance Op Amp
CA3130CMOS Op Amp
ICL7106 DVM (LCD drive)
LM377 Dual 2 W Amp
LM3795 Dual 6W Amp
LM 380 2W Audio Amp
LM382 Dual /tow noise Preamp
LM386 250mW low voltage Amp
LM 1830 Fiuid Level Detector
LM2917 f-v Converter (14 pin}
LM3909 LED Flasher / Oscillator
LM38 1 Thermometer
LM33914 Dot/Bar Driver {linear)
M3915 Dot Bar Oriver \Jog)
MM74C911 4 diga display controller
MM74C926 4 digit counter with 7 seq o
$5668 Touchdimmer
$L440 AC power control
SN76477 Complex Sound Generator
TBABOQ 5W Audio Amp.
TBAB10AS 7W Audio Amp.
ICM7555 CMOS 556 Timer
TDA1024 Zero Voltage Switch
TDA2020 20W Audio Amp
TLOBY J-FET Op Amp
TLO82 Dual J-FET Op Amp
ZN1Q34E Timer
TMS 1121 Clock/7 day timer

AH ICs supplied with Data Sheets
Data Sheets only — per device

16V

PrrppprpOTIID
PPPODIDDDUDD

Tantalum (bead)
35v 0.1
0.22
0.47

1.000pF
2.200pf
4.700pF
10.000pF

HAVE ONE

Whatever kind of door you have, our New Electronic Combination Lock will enabte

you to open it easily but make things very difficult for unwelcome visitors

The unit, which comes complete with a 10-way keypad. requires an easily remembered four digit
code t0 be entered before the door can be opened. while the intruder has over 5,000 combinations
to choose from. The code can be easily changed by means of a pre-wired plug and a momentary or
latched output version can be made. The kit has even more uses in a car where it may be used to
disable the ignition. Another usefu! feature is the Save Button This stores the combination number
enabling the car to be used by authorised persons such as garage personnel without disclosing the

code

The complete kit measures 7 x 6 x 3 cms. deep and
consumes a mere 40uA when not in use, and will drive a
5Vto 15V (750mA) solenoid or relay coil (not supplied)
directly So why not treat your door to a new lock for

ONLY £10.50 - var

and think about all the keys you can lose or forget
without ever locking yoursetf out
As featured in PE, May ‘81

TRIACS

400V Plastc Case (Texas)
3ATIC206D
BATIC226D
12ATIC236D

Standard mains

primaries 240V a.c.

100mA secondaries
0

9.0.9v
12-0-12v
Opto isolated
TRIAC

12v & 15v

26p
60p
52p

£1.80

MOC 3020
75 0.6A/400V £1.10
p

6A with trigger Q4006LT
- Available in 5V
@
78 series 1A pos
1N4001 1A/50V
with DL707

1A 50V trdge

{Bridge rectifiers are miniature PCB mounting types)

DL727 Dual 0.5

MP463 0.5
multiplexed clock display

0 1" Red

0.1" Green

0.1" Yellow

0.2'" Red

0.2" Green

0.2 Yellow

0.2 chps

Rectangular Red 16p
Rectanaular Green 17p
Rectanqular Yetlow 17p

Flat Face Rectangular
Triangular. Arrowhead
Square

Red

Green

Rec Yetlow

DISPLAYS

DL5S04 Red 0.5 c.c. pin compatible

*with FND 504 75

DL307 Red 0.3" c.a. pin compatibl
75|

D
3
P
c.a Red £1.50

c.c. Red, four digit
£2.20

D.l.L. I.C. SOCKETS

16ATIC246D
BA isolated tab TXAL226B
Diac
versions
78L series 100mA pos
LM3177 adjusiabie 1.2v-37v 1.54
79 Series 1A neg-5 vol
1N4004 1A/ 400V
1N5401 3A/50V
1A 400V Bndge
34 50V Bridge
VN1UKM 0 5A/60V (TO92)

\ 25A TIC263D
VOLTAGE REGULATORS
79L series 100mA neg
RECTIFIERS
1N5404 3A/400v
3A 400V Bridge
UNGBAF 2460V (T0220)

8 pin 8p
14 pin 12p
16 pin 14p

Sotdercon Pins

TRANSISTORS

18 pin
28 pin
40 pin

17p
24p
36p

50p/ 100

ALL COMPONEMTS ARE BRANO NEW AND T0 SPECIFICATION. ADO 50p PEP and 15¢
CUSTOMERS ADD £1.50 (Europe). £4 (eisewhers) for P&P. Send sae for price Ns) and with s enquirics, Callers welcome

$.30-5.00 (Mon-#ri) 10.00-4.00 {Sa1).

BF Y51
TIP3 1A
TIP32A
N3065
2N3442
2N3819

Hé

TK Electronics

(ETY), FON s = 1ch Al
JLONDON W7 3SJ. 01-579 9794/2842

11 BQSTON RO

ZENER DIODES K

400mW3 3V 20V Bp

frequency of direction change
being variable by means of
potentiometers. incorporates
master dimming control. £14.60
D121000K

A lower cost version of the above.
featuring undirectional channet
sequence with speed variable by
means of a preset pot. Quiputs
switched only at mains zerg cros-
$ing points 1o reduce radio inter-
ference to minimum 8.00
Optionat Opto tnput
DLAY 60p

MINI KITS

These kits torm usetul subsystems which may be
incorporated into larger designs or used alone. Kits
include PCB. short instructions and all com
ponents

MK1 TEMPERATURE CONTROLLER/
THERMOSTAT

Uses LM3911 IC to sense temperature {(BO°C
maxj and trac to switch heater KW €4,

MK2 SOLID STATE RELAY
Ideal for switching motors. hghts heaters, etc
from togic Opto-1solated with zero voltage
switching  Supplied without triac  Select the
required triac trom our range £€2.80
MK3 BAR/DOT OISPLAY
Displays an anatogue voltage on a linear 10
element LED display as a bar or single dot Ideal for
thermometers. level indicators. etc May be
stacked to obtan 20 10 100 element displays
Requires 5-20V supply £4.75
MK4 PROPORTIONAL TEMPERATURE
CONTROLLER
Based on the TDA 1024 Zero voltage switch this
kit may be wired to form a burst fire power
controller or a proportional temperature
controller enabling the temperature of an enclos-
ure 10 be maintained to within0 5 C

3KW £5.55
MKS5 MAINS TIMER .
Based on the ZN1034E Timer IC this kit will switch
a mains load on (or off} for 3 preset ume from 20
minutes to 35 hours Longer or shorter periods
may be realised by minor component changes
Mazimum load tKW £4.50

Moulded in high impact ABS Supplied with lids.
and screws. Black

Bl 75x6x35mm
82 95x71x35mm
B3 115x95x37mm

65p
85p
95p

RESISTORS

sanes
Pack of 10
{one value)
10 Packs

& i 18p {10 vatues)

—

==y

VAT T0 TOTAL. OVERSEAS



FEATURE

MAGNETIC FIELD
 AMPLIFIER *

Once upon a time ETI ran an
exclusive feature on magnetic field
amplifiers. After nearly two years,
this revolutionary design is finally in
production, and it's time for another
exclusive. Stan Curtis reports on the
Carver Corporation’s M-400.

radically new power amplifier conceived by Bob Carver,

the designer of the original ‘Phase-Linear’ range of super-
amps. At last this amplifier, the M400 ‘magnetic field amplifier
is in production and all has been revealed. Well, not quite all. In
fact, to be honest, very little has been revealed at all. To keep
the competition at bay a few red-herring explanations have ap-
peared and even ETI’s preview (July ‘79) showed a system of far
greater complexity than has finally appeared in production.

So just what is it that is so unique about this new power
amplifier? To answer that question properly, let’s look at the
Carver M-400 in detail. As the photographs show this amplifier is
housed in a small cubical box (approximately 7 x 7 x 7 inches)
which also serves as the heatsink. It is something of a light-
weight weighing under 9 pounds and can be held comfortably
in one hand. But then so can several of the Japanese 20 W (or so)
‘micro-series’ power amps. The difference is that the M<400 is
rated at 200 W per channel and (into 8R loads) clips at nearly
300 W per channel! Yes, it does make you stop and think and if |
hadn’t had one to play with for a month or two, | might not have
believed it either.

To make such a powerful amplifier so small, two major pro-
blems have to be solved. The first is minimising the amplifier's
dissipation (ie heat), and the second is reducing the bulk of the
power supply. Let us first look at the problem of amplifier
dissipation.

If, as in the case of the M<00, a total supply voltage of
160 V is used and the output stage quiescent current is set at
100 mA, then the static dissipation will be equal to 160 x 0.1, ie
16 W. For a stereo amplifier this would mean 32 W, making this
particular magnetic cube far too hot to support in one hand!
The solution is easy, as shown in Fig. 1, part of the circuit of one
channel of the power amplifier. The output stage uses three
pairs of complementary power transistors wired in series. Each
pair is fed from a separate supply rail via blocking diodes. Low
level signals are conducted to the load through transistors Q14
and Q15 which derive their power supply from the +25 V rails.
Once the output signal increases beyond + 23 V peak (driving
an 8R load), transistor Q16 starts to conduct, drawing its current
from the + 48 V rail. The blocking diode prevents this higher
voltage from sinking into the +25V supply. Similarly for a
— 23V signal transistor, Q17 will start to conduct. A quick

F or the past two years rumours have been rife about a

ET1 JUNE 1981
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Fig. 1 Simplified circuit of the M-400 power amp output stage. .
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Fig. 2 Part of the circuit schematic of the Carver M-400 power amplifier.

calculation will show that the level shifting diode chain creates
an overlap situation, so that Q16(for example) starts to conduct
before Q14 runs out of voltage and causes clipping. This also
avoids the occurrence of any ‘crossover’ type of discontinuity in
the output signal. Although the first two pairs of output tran-
sistors (Q14 to Q17) are driven (and hence controlled by) the
signal, the final pair (Q18, Q19) are just voltage sharing and are
conducting at all times. Thus the current through these two tran-
sistors is controlled by the lower transistors, but only when the
output signal exceeds about +47V4 (peak). Obviously such an
output stage permits the use of lower voltage (and less expen-
sive) power transistors, but another major benefit is the much
reduced quiescent dissipation of the output stage. Now
remember that horrendous figure of 32 W? Repeating the same
calculation with this type of output stage gives a dissipation
equal to 48.8 x 0.1 or about 10 W total; in other words, reduced
by a factor of three. That means a much coolertunning
magnetic cube.

This output configuration is quite interesting but hardly
radical, for similar arrangements have been used in other
amplifier designs before the Carver M400. Indeed, if the various
supply voltages were obtained from a stable, high-quality, but

18

otherwise conventional power supply, the result would be very
satisfactory but nothing out of the ordinary.

Itis the power supply system of the M-400 that is radical, ex-
citing and original. As everyone knows, the simplest conven-
tional power supply consists of a power transformer, rectifiers
and reservoir capacitors. These capacitors are used to store the
energy in the power supply and thereby bridge the gap between
the outflow of energy to the load (loudspeaker) and the inflow
of rectified energy every 100 ms. Big amplifiers need to have
very large reservoir capacitors with a ripple-rating that enables
them to charge and discharge many Joules of energy. The laws
of physics also dictate that with present day standards of
metallurgical knowledge, small amplifiers have small power
transformers; large amplifiers have large power transformers;
and 400 W amplifiers have bloody massive transformers! Sony
and ) BL(amongst others) solved the problems of bulk by the use
of switched-mode power supplies. The incoming AC mains sup-
ply is rectified into raw DC, which is then chopped on and off at
afrequency of 50 kHz or more. This reconstituted AC voltage is
stepped-down by a transformer and then rectified conven-
tionally to generate the final DC supply. Now even a 400 W
50 kHz transformer can be wound on a comparatively small fer-

ETI JUNE 1981




FEATURE : Magnetic Field Amps
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Fig. 3 Simplified circuit of the power supply used in the M-400
Magnetic Field Amplifier. As well as monitoring the outputs of the two
channels, the protection circuit control system is fed from the V-1
protection circuit in Fig. 4.

rite core, so the problem of bulk is solved. But in its place come
the problems of cost, circuit complexity, reliability and the
generation of massive amounts of spurious signal radiation.
Remember that the raw DC has a voltage of around 340V,
which spells expensive power transistors in any language! Suf-
fice it to say that switched-mode power supplies for audio
amplifiers have not caught on.

Carver has adopted a new approach. The first targets for
elimination were the massive power transformer and the bulky
(and expensive) reservoir capacitors. A glance at the circuit of
the M-400 power supply (Fig.3), and the photographs, will show
that these components have not been completely eliminated
but have been reduced in size and cost. The main reservoir
capacitors have a value of 4000uF against the 15000uF which is
typical of this class of amplifier. The transformer has been
reduced to about one-fifth of its usual size. But then it isn't really
a transformer because, despite appearances, the core and win-
dings have been arranged to produce a saturable coil known as
a ‘magnetic field core’ (MFC). This inductor is used to store
energy for very short periods, thereby fulfilling one of the roles
of the reservoir capacitors. Whenever the triac is turned on, a
short pulse of current is fed into the MFC and builds up a

ETI JUNE 1981

Top: Inside the cube.
Looking like an
ordinary transformer,
the Magnetic Field
Core can be seen at
the bottom of the
box.

Above: Close-up of
the power supply
control board. The
radical design means
that many of the
reservoir capacitors
can have values as
low as 2200uF. oumuT

Flg 4 (left) a1
Output stage V-1 i
protection circuit,

just part of the impressive
range of sensing circuitry that

protects the amplifier. ) ® =l
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magnetic field. At the end of the current pulse the magnetic
field starts to collapse, generating a current in each winding.
The ‘primary’ winding is effectively open-ircuit because the
triac is ‘off’ so the current is concentrated in the ‘secondary’ win-
dings. This current will seek the lowest impedance path ie the
discharged reservoir capacitors. So, of the three powersupply
rails only those delivering current to the load will demand cur-
rent from the MFC. Thus, in part, the power supply ‘tracks’ the
demands of the audio signal.

The whole action is broadly similar in concept to the
ignition-coil circuit in a car except for the voltages involved. If
the triac is driven by a circuit which monitors the final DC
voltages, the result would be a stable regulated supply. By using
such a form of regulation in the M400 the makers ensure that
the pcwer supply always responds to the current demand of the
power amplifiers. It works well, too. My measurements showed
that the supply rail voltages only varied by a few volts between
no load and full loading (ie clipping into 8R loads). This novel
power-supply arrangement has enabled Carver to include many
extra protection circuits in the M<400. The circuit of the power
amplifier shows that the normal V-1 protection arrangement is
used to clamp the signal level at the bases of the driver tran-
sistors. But, in addition, this protection circuit is coupled to the
power supply control board. Also on this board are;

i) an output DC-offset voltage sensing circuit

i) a clipping detector which senses the presence of high
frequency components generated by sustained clip-
ping of the output signal

iii) a voice coil integrator which monitors the long-term
average power fed to the speakers

iv) adifferential low-frequency circuit which monitors the
two outputs. Normally the very low-frequency signals
(of a music signal) are in mono, ie both channels are in
phase. But suppose that you drop the pick-up onto the
record; a large vertical signal will be produced. This will
appear as a large out-ofphase component and trip the
protection circuit.

The outputs of all these protection circuits are summed and
their operation causes the triac to be turned off. The power sup-
ply has a relatively short time constant, so within that time the
amplifier runs out of power and is rendered ‘safe’.

As protection systems go it is pretty effective and quite
fast-acting. However, | found it to be a little too sensitive and
something of a nuisance in operation. | dislike protection cir-
cuits which make it necessary for you to wait a few seconds (for
the capacitors to discharge) before switching it back on.

Another interesting aspect of the power supply is the way
the two power amplifiers are wired out-ofphase. This arrange-
ment permits instant conversion of the amplifier into a mono
amp with a bridged output. Yet stereo operation is still quite
straightforward, and is achieved by reversing the polarity of one
pair of the speaker terminals. More importantly, this means that
the current flow to the amplifiers is out-ofphase. For a
reasonably symmetrical signal, one channel will be drawing
current from the positive supply while the other draws current
from the negative supply. Thus there is little likelihood of
dynamic crosstalk through the supply lines, and a smoothing
out of the current demands from the supply.

So how does this new super-amp perform? You'll have to
wait for your resident audiophile, the editor, (all kneel) to give
his opinion about its sound quality, but | can tell you how well it
measures. See Table 1.

As can be seen the results are quite good except for the
high-frequency distortion, which is higher than in many other
large amplifiers.
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Power Output (20-20,000 Hz) 300w 8R
1% max. THD * 200 W 4R
(*protection limited)

Dynamic Power Output

IHF toneburst 320w 8R
440 W 4R
420 W 2R

Total Harmonic Distortion

200 W into 8R 0.01% 20 Hz

0.006% 1 kHz

0.07% 20 kHz

Sensitivity

Input for 200 W into 8R 125V

Signal-to-Noise Ratio

‘A-Weighted’, 1 W into 8R 82dB

Frequency Response (smalil signal) —-1dB 3Hz
—1dB 53 kHz

Table 1. Performance of a typical Carver M-400 amplifier.

Of course the M400 does have disadvantages. With all that
current pushing and pulling in the coil there are some very
strange noises emitted. The groans, squeaks, buzzes and the like
can make you very nervous, but apparently it’s quite normal
and nothing to worry about. The M400 can also develop quite
an appetite for mains fuses. When it is seen that these have a
value of 15 A it can make you wonder! The M<400 draws very
high currents from the mains supply, but this current is out-of-
phase with the voltage so at the end of the day the power (and
hence the electricity bill) is comparatively low. Nevertheless,
15 Ais 15 A and one can’t help but wonder where it’s all going.

These niggles apart, the M400 is an interesting amplifier
and all the signs are that other manufacturers will be beating a
path to Carver’s doorstep to discuss licence agreements.

Already | can see an immediate application in the design of
high power in-car amplifiers. The words ‘Magnetic Field’ seem
set to become an established part of audio terminology.
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ELECTRONIC IGNITION MICROCOMPUTER COMPONENTS
s AvEs pE'R Ol LOWEST PRICES FASTEST DELIVERY
3 -DEVICE PRICE DEVICE PRICE DEVICE PRICE
More and more new cars use electroni
ignition to give the best performance anlg ggéés arSia o3 paUS378 (0e7]
economy. Bring YOUR CAR up to top 6800 2 TS 20 01 AT S378 .58
specification by fitting the latest TOTAL 3,52 pALSay 015 5385 0729
ENERGY DISCHARGE electronic system. 6803 1455 | raSoe S5 | Tasies o1
. . 0.
TOTAL ENERGY DISCHARGE givesall 6809 18.94 | 741527 g.:g
the advantages of the best capacitive discharge ignitions ggBSAP g0:93 741528 GLy g(')\ggs 0.14
* Peak Performance—higher output voltage ZBg:ECLFJ‘U ggg ;:tggg o p00] 0.14
# Improved Economy—consistent high ignition performance CPU SUPPORT CHIPS 7 0.4 4002 0.14
* Better Starting—full spark power even with low battery 6520 3.50 72t§g?, o 4006 0.85
* Accurate Timing—prevents contact wear without ‘contactless’ errors 6522 6.50 | 740538 o 4007 0.18
* Smooth Performance —immune to contact bounce etfects 6532 8.25 74LS40 8174 4008 0.75
PLUS 6821 193 | 740342 040 | 4599 0.39
SUPER HIGH POWER SPARK—3": times the energy of ordinary C.D. systems. gggg ?g; ?Iﬁtgzg g‘;g | Mo g:;
OPTIMUM SPARK DURATION 10 get the very best performance and economy with 6862 7.09 | 741849 0.62 4012 0.23
today's lean carburetior settings 6871A1T 2090 | 740S51 0.14 4013 0.42
DESIGNED IN RELIABILITY —with the "uitimat “of ' 6880 1.07 | 74LS54 015 | 018 078
revert instantly to standard ignition. jitimetoinsuence fotalch anase etnich i gg% 2'80 741555 0.15 gg:g ggg
.25 4 g
TECHNICAL DETAILS 8216 145 | 7atsre 019 o oi68
HIGH EFFICIENCY INVERTER. A high-power, high efficiency. regulated 1 Bz 250N WL STS 030 oo
provides a 400-volt energy source—powerful enough to storey.(wige th: er:::;; Z; g%g? :;g 74L576 0.22 28;(9) gg;
sgﬂ designs and regulated to provide full output even with the battery down to 4 8253 10.00 ;2t§gg ggi 38%; 0.88
8255 480 | 740 : 0.84
SUPERB DISCHARGE CIRCUIT. A brand new technique prevents energy being 280 CTC 4.75 74@22 8'35 4023 0.23
reflected back to the storage capacitor, giving 3"z times the spark energy and 3 times Z80A CTC 5.78 | 74LS90 '3 4024 0.49
the spark duration of ordinary C.D. systems, generating a spark powerful enough to 280 DMA 17.62 74LS91 gsﬁ 4025 0.19
cause rapid ignition of even the weakest fuel mixtures without the ignition delay Z80A DMA 21.02 741592 0.4 4026 1.28
associated with lower power ‘long burn’ inductive systems. In addition this circuit 280 DART 13.44 | 740593 0'33 4027 0.44
z‘?maun‘s the correct output polarity. thereby preventing unnecessary stress on the Z80A DART 16.13 741595 0:48 4028 0.80
system Z80PIO 475 | 7405109 026 | 403! 185
SOPHISTICATED TRIGGER CIRCUIT. This circuit removes all unwanted signals Z80A P10 578 | 74LS112 026 | 4033 1.70
caused by contact volt drop. contact shuffle, contact bounce, and external transients 280 S10-0 2011 7418113 0.26 4034 1.99
which, in many designs, can cause timing errors or damaging un-timed sparks. Only 280 SI10-1 2011 | 74LS114 0.26 4035 1.05
at the correct and precise CoNtact opening is a spark produced. Contact wear is 280S10-2 20.11 74L6122 0.45 4036 2.75
almost eliminated by reducing the contact breaker current to 3 low level — just Z80A SI0-0 2417 | 74L5123 0.57 039 2.95
sufficient to keep the contacts clean Z80A SI10-1 24.17 | 7415124 1.07 4040 0.83
Z80A S10-2 2417 | 7415125 029 | 4041 0.80
IN MONEY-SAVING KIT FORM at £14.85 MEMORIES i 082 068
nc VAT X 745126 029 | 4043 Sioa
Also MOTORCYCLE TWIN OUTPUT KIT at £22.94 and P &P o 368 | 1813 051 | 40as 078
. .29 ki
All you need is a small soldering iron and a few b is — hi 2114 200ns 150 74L5138 0.40 gD L)
with easy-to-follow instructions I RS (CE = et G Bl 2708 2.00 | 7405139 0.40 2046 0:95
2716 (5v) 3.35 | 7405145 0.78 4047 0.98
FITS ALL 6/12-volt NEGATIVE EARTH VEHICLES 2732 8.78 | 74LS148 113 | 4048 038
ELECTRONIZE DESIGN 4116 150ns 1.60 | 7405151 0.35 :ggg i
2 Hillside Road, Four Onks 4116 200ns 150 | 745153 0.35 037
Sutton Coldfield, West Midlands, 874 4DQ REGULATORS 7405155 050 | 409! 078
L Phone 021-308 5877 4 7805 0.55 | 7415156 050 | 4052 029
7812 0.55 | 74LS157 036 | 4953 078
— 7905 065 | 745158 040 | 3054 .28
o o 7912 0565 | 7415160 043 | 4055 1323
CRT CONTROLLERS 74(5161 043 | 4060 1.08
9364AP 8.64 | 74L5162 043 | 2063 118
6845 1172 | 7415163 043 | 5€ o
BUFFERS 4 -25
B1LS95 120 | 7ai3166 037 | 4088 0.25
It's so easy and tidy with the Easibind B1Le%6 w3 || 2 077 | 405 029
b!nder to file your copies away. Each 811598 1.25 ;ﬁté};g g'gg 4071 024
binder is designed to hold approximately 8T26A 150 | 7415181 150 | 4072 028
twelve issues and is attractively bound BI28 150 | 7418190 061 | 47 o024
. 8T95N 1.50 | 74L5191 06 4075 0.24
and blocked with the ELECTRONICS 8T97N 150 | 74LS192 0'61 4076 0.83
TODAY INTERNATIONAL logo. 8798 150 | 7208193 9-69 | 4077 0.29
Price UK. £3.95 including postage, packing T¢S§'1§?§P°RT°"'P529 Do 02 2%? g'gg
and V.A.T., overseas orders add 30p. Why not AY-5:1013 4.29 33@}32 8";?, 4082 0.24
place your order now and send the completed AY-5-2376 7.00 | 7415197 068 | 4085 0.5,
coupon with remittance to:- mgljgg g'?,g ;itg%ﬂ vor 2832 g.;lg
- 40 1.01 .
EASIBIND LTD., 4 UXBRIDGE STREET, Moo 875 | 7405241 115 | 4502 o
0 441 8.75 8
LONDON W8 7SZ. Tel: 01-727 0686 RO 3.2513L o | et 985 | as08 275
Please allow 3/4 weeks for fulfillment of order. RO-3-2513U 7.82 | 74LS244 0.84 4510 0.83
. DATA CONVERTERS 7405245 121 | 481 0.63
't’s eas i N ZNA2SE 350 | 74L5247 041 | 4512 0.79
i p ) ZN426E 3.00 | 7405248 o074 | 4514 1.93
H D / ZN427€ 6.28 | 7405249 074 | 4515 2.98
W’t 3 ZN428E 4.78 | 7418251 0.46 32:3 0.89
"y . ZN429E 210 | 74LS25 i | 0.89
Easibind Ltd.4 Uxbridge St,London W8 7SZ. ‘ 232 2508 | Jaleaes s 4519 0.68
. 433 2259 | 74 : 0.89
Nat. Giro No. 5157552, ) e —— Janozoe 949 | as2n 2.05
PP e e e e e e - ’“‘ -y Handbook 1.00 | 7405261 312 4522 1.45
| D 74LS SERIES 745266 025 | 4526 0.95
Order Form ! L o1 | 7asars 0% | ek %
) 41501 0.15 | 74LS2 0.
| £LECTRONICS TODAY INTERNATIONAL | 740502 014 | JalSes 045 | 4632 s
l | / 741503 0.14 | 74LS290 0.60 4541 1.45
enclose p.o./cheque value ....................eee. 741504 0.15 | 7415293 053 4543 145
| . ] 74LS05 0.15 | 7415366 039 | 4583 3.10
l for ... binders 740508 0.14 | 7405366 0.38 4555 0.50
. ] 74L.S09 0.15 | 74LS367 038 | 49556 0.59
§ Years required * 1 74L$10 014 | 745368 038 | 4358 1130
74LS11 015 | 74U5373 0.79 585 135
l BLOCK LETTERS PLEAS | 74LS12 0.15 | 74LS374 0.79 CRYSTALS
741813 029 7415375 0.50 4 MHz 2.20
| 74L814
] 0.51 | 7408377 097 | E&OE
= = OFFICIAL ORDERS WELCOME QUANTITY DISCOUNTS AVAILABLE
i All prices exclude post and packing on
l l :\glao‘)vlgn,COMPUTER CO.LTD. i X,LdLerol;‘ngEer,‘g1géssog, and VAT (15%).
hx ATCHED ON DAY
] ] Hewitt House, Northgate Street, | OF RECEIPT WITH FULL REFUND FOR
Bury St. Edmunds, Suffolk IP33 1THQ
io ] Telephone: (0284) 701321 } QUTOF STOCK ITEMS
ate ....... Telex: 817682 MIOCOM G 24 Hour Telephone Credit Card Orders
I Registration No. 307469 i ' ! pEERriens; (02641 701321
. CREDIT CARD ORDERS WELCOME

-—--———-———-—--J
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Rapid Electronics ' DISCO LIGHTING
KITS!!

Eﬁ\;ﬂsmozrg ch’ﬁold LT;SS“ST‘;;;MS - ?ELG(:I;LQ/T%“S goc:(ﬂfs‘ q First class constructional projects. ¢/w glass fibre P.C.B.'s & full instructions. No extra
/ ac en. Texas - o

ACize 2 f BC2UL asp | zixior o e o gpn " e components needed to make a top rate working unit.

AD16) 40p ¥ BC547 45p ZTXIDB- 60p 1905/12/15 65p 14 pin 1050 .,

AD162  40p § BC54s™  dS5p § ZTX300° T5p LM3TT 180p 16 pin 15p LK1 3 channel sound-to-light. LK2 3 channel 3kW

Bciorr Sp | 80131 35 § N2eds  dsp LM323K 500p Soldercon pins 60p.100 300 w/channel v — 100w input £17.90 zero voliage firing

BC10s"  sop § BD132  35p § Ms3 23 £9.90 L i 4 )

soios oo | Sou b | D, e 2kW slider dimmer Py
i s sl dimme

BC178 "’s BFYst ~ 23p § 2N3708 ‘:::: SWITCHES LK3 suitable for clubs/pubs LK4 4 channel 4k W

BC182L* 45p § MJ2955 100p § oN3Bis  20p Subminiature toggle. £8.90 ; iy £16.50 2udio—forward/reverse

BC1gaL* a5p B TIP2955 e0p § 2N3%05*  50p SPST 55p. SPDT 60p. DPDT 75p A professional unit ¢/w g auto — two speed ranges

Standard tongIe FACE PLATE -
s SPST 35p. DPDT 48p Sui )

Slide switches uitable case for
on 2p 1 2027 hoddl [ ] Miniature DPDT 14p. Standard DPDT 16p LK 1/2/4 £3.50
4007 Zp § 4040 85p § 4071 p Rotary switches 100w ES
4011 zp | 4082 70p § 4081 % 1P12W, 2PBW, 3P4W or 4P3W 56p each w spots ES or BC
‘013 45p | 4046 160p zg?? '559 Push to make 15p. Push to break 22p . £1.50.

3,? ;3",’ 23453 ﬁ',; 4518 gg: . circuit, comprehensive Coloured pigmy lamps
4020 85p | 4060 105p § 4520 100p CONNECTORS . instructions & full 65p.
4025 250 | 4066 40p § 4528 100p Jack Plug skt. DIN Plug skt parts guarantee 8m rope lights

25mm 10p 10p 2pin 9 9 i n ve T
%‘It':u“ cm:;;jrrs - s T5mm 100 5 3hn 129 10 Carriage on above 70p £49
L 83p s Standard  6p 20p | 5pin 180 13p Mp e—————t-o—

A3080 ?82 i :ﬁ Sk 1%: N

C

Cat o | Iwiss sy | TR aon UNREPEATABLE HI-FI BARGAIN
ﬁ:ﬁggs ;gg mgggg ;g: Rgg‘: ,:3: CAPACITORS. Sold in packs of 5 per value.

Ceramic disc.
tgg ;z: tmgg:g m ;mllgs 3889 22p — 0.01u. Rated at 50V. 15p per pack 3 3 WAY LO U D s P EA KE R

P Electrolytic. Radial leads
LM324 45p § (M13600 120p [ ZN425E  3%0p 1/63V, 2.2/63V. 4.7/63V, 10/25V 30p; 22/25V, KlT C/W BAF FLE (pre_cut)
47125v 35p; 100/26V aon y |

Polyester: C280 type. Radial leads - .

N oitinlpacks ot DICOESHRY 0.01,0.015,0.022, 0.033 30p Comprises: .
3mm orSmm red 90y 1N4002 50, 0.047,0.068, 0.1 35p; 0.15.0.22 40p; 0.33, 0.47 * 61" linen surround bass unit
J ( 60p;; 0.68 85p; 1.0 110p % g
3mm or Smm green' o':\gl 60p p:. 0. P 1. & 5" mid-range unit
4op | 1Nat4g 30p o
3mmorsmmyell. 140p | 1004148 180p ' * 3" tweeter

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

Full instructions provided

Must be heard to be believed!!

2030rSmm clips  50p

RESISTORS. Sold in packs of 10 per Qur new fully illustrated 28-page catalogue

value. h
now contains our vastly extended range of
:)/-;V\{( 5% Carbon 4.70) to 10M. 10p per components. Just send 28p in slamp;for your £10.50 or 2 its for £20 Carr. €1 per kit
CX. copy by return.
Resistor kit. 10 ea. value 4.7Q) to 1M Ail prices exclude VAT. Please add
(650 resistors) 480p 50p carriage on all orders for

SAXON ENTERTAINMENTS: em

327-333 Whitehorse Rd., Croydon, Surrey CRO 2HS.

Potentiometers. 5K-1M log or fin.  32p Rapid despatch!

Slide pots. 60mm travel .5K-500K 63p

g B i (01) 684 8007
Rapld Electronics Limited Order by phone — Access/Barclaycard/C.0.D.
Hillcroft. House. Station Road. Eynsford, Keni | [ _ Open Mon. — Sai. 9am — Spm.

‘LPSN" ™ ° MICROMARKET LEDS LEDS

Fy =
-
(%]
2
-
-
r
2
-
o
2

SL1610P  1.60§HA11223  2.15 TFL  'N' 'LSN' N QS 3.50 | STD DOMED TYPES
1200 195811611 160 HA11225 145 4069 0. 0.13 0.20 |7454 020 0.30 |74128 0.74 esy 7:?9':, 1":,5 = - 5mm RED 12p
U237B 1.28 ISU1612P  1.60{HA12002 1.45 4070 0.30 0.13 0.20 |7455 030 |74132 073 078 |74196 132 1.20 .40 | 3mm RED elr 15p
u2478 1.28 [SL1613P  1.89|HA12017  0.80 4071 0.24 014 020 [7460 © 4136 040 |74197 1770 .50 | 3mm 15p
u2578 1.28 | SL1620P 2171 HA12402 195 4072 0.24 0.14 0.20 | 746: 1.24 [ 74138 0.72 |74198 160 3 2.5x5 17p
uz2678 1.28 | SL1621P 2.17| HA2411 1.20 4073| 0.24 0.14 0.24 [ 7470 0.40 74131 075 4199 160 d Smm 15p
LM301H 0.67 | SL1623P  2.441 HA12412 1.55 4075| 0.25 0.18 0.26 | 7472 0.30 i . 4.90 [ 3mm GRN cIr 16p
LM30IN 030 {SL624C  328(LF137a1 033 4076 0:30 036 |7473 035 0.45 (74143 333 Ja3er e 4385 | 3mm GRN  16p
LM30BTC  0.65{SL1625P  2.17 | SN76660N 0.80 4077 035|7 038 f ; [ o 6.00 | 2.5x5 20p
M324 064 ISL1626P 344 P 38 02417474 035 03574144 312 74260 0.89 SO0 | o VI fon
LM333N 066 |SL1630° 162 4082 028 0.19 0.24 17475 0.56 74145 0.97 |74279 0.88 o3 | 3mm YL 16p
" 186 [SL16a0P 189 2093 o881’ 0.21 0.24 17476 0.41 0.45 | 74147 1.75 74283 1.20 770 | 3mm vL 186
LF351N 049 lsLigate 189 4175 118 0.18 024 {7478 0.50 {74148 1.09 1.19 |74293 1.32 25 v 209
CF383N 0.76 | TDAZ002 125 3.75 1503 118 0.26 0.32 | 7480 9.52 74150 0.99 74365 0.66 380 | &mm ORA 200
LM374aN 378 |ULN22a2a 302 335 sade Qitn 0.27 7481 1.20 74151 055 0.90 |74366 0.65 150 | 5mm ORA cir 29p
LM3BON-14 100 | ULN22838 338 4290 0.99 0.32 7482 0.75 74153 0.70 0.85 |74367 0.64 198 | 3mm oRa 19p
LM380N.8  1.00 | CA3080€ 0 1400 P 0.51 7485 1.04 0.99 |74154 1.30 74368 0.92 25 | S ORA 24p
LM38IN = 1.87 | CA3089E 19.00 4212 o098 0.40 | 7436 0.40 174155 0.75 1.10 (74374 1.80 EErwapr— :

ZN419CE  1.98 | CA3090A0 335 19.00 4514 255 0:30 7489 2.05 74156 0.80 74377 199 Smm Infra Rd 56
5 138 CA%129e 5 A g51an2ien 0.30 7490 0.42 0.90 (74157 0.78 0.70 |74379 2.15 [FLAT TOP LEDS:| BPWA1 IF Det 1.5
NEBS5N 0,30 |CA3130E 080 1130 2228 10317 019 0.24 {7491 0385 1.25 74158 0.71 |74393 1.40 | sHAPES.. IF Opto Cpir 1.44
E556 050 [CA3130T  0.90 1130 4521 238 035 024|749z 050 07874159 2.10 SOUARE 3x3mm [ 5T CliP Se

NESGON  3.50 | CA3140E 0.4 7.85 4522 149 037 7493 057 0.99174160 0.99 1.30 RECT. 2.5x5mm
NES62N  4.05 [CA3189E  2.20 7.85 4523 1,61 0,32 035 [7434 085 74161 0.99 0.98 [T5g .95 | TRIA. 2.6x5mm
E564| 429 [CA3240 127 9.75 4539 1.28 035 038 |7338 070 1.15]74162 1.30 i 1
NE56SN  1.00 {MC3357P 285 9.75 4549 350 033 o3 f7a 58 1.20 74163 0.99 0.9
E5G6| 1.60 | LM3g0on 060 3.94 4554 1.73 032 02647437 185 174164 1.20 1. 78L series
NES70N  3.85 |LM3909N 0,68 3.85 4560 2.18 040 7“07063 -45 174165 1.20 145 | 39105 ROUND 5mm
sL624 328 [LM3914N 280 600 4556 159 033 035 (73193 063 74167 250 78MGT2C 1.
TBA651  1.81 |LM3915N  2.80 7.80 4568 218 020 028 (731198 73169 210 | 7amGT2c 1. PRICED BY
uA709HC  0.64 [KBa400 .80 245 4569 303 074 7413088 i ]34170 230 2.88 | 723cN I COLOUR:
UA709PC  0.46 |KB4405  0.60 Fets 73] ‘ot 938 .09 |74112 4174174 105 120 | (200 X Red
uA710HC 065 |KB4412 195 600 4585 1.00 115 ans 023434175 087 1.0 ThAI4IZ O Green
uA710PC 059 |KB4413 195 8.00 e ] 112 TN oy ol za76 080 NESS53N 1. Yellow
uA7841CH 066 |KB4417  1.80 | MC145151 12.45 1.05 181085 74177 0.84 LM317MP 1. Orange  26p
uA741CN  0.27 [KB4420B 109 | MC145138 8.75 132 TN 20M15 74181 280 3501 LmM337MP 1.
uA747CN  0.70 [TDAS420 265} ——— 0.9 (74121 0.48 7ane3 298
UA748CN  0.36 |KB4423 230 | MISC b 056 099 |74122 0.46 74184 135
uA753 2.44 |KB4424  1.65 | ICM7106CP 9.55 3. loiog.§731230:73 74185 1.34
uA758 2.35 |KB4431 195 | ICM7107CP 8.55( 1n0 0.20 0.25 |]3124 180174130 0.92
TBAS. 0.78 | KB443 1.95 | ICM72168P 19.50], 329 025174125 055 46174192 1.20 1.80
TCA40E 180 |KB4433 152 |ICM7585  0.94 - 74126 057 0.46 {74183 142 1.80 180
TDA1028 211 [KB4436 2553 : < 5 21
TDA1029 211 | KB4437 1.75 ALL PRICES EXCLUDE VAT — CURRENTLY AT 15% 213
T Aoes  Jeopkbadas | 22 POSTAGE 50p' ORDERS UNDER £12.- FREE OVER £12 oo
[FDA1072 ggg KB4445 ;%’g 3er :')/(:;ODF Terms and canditions of sale: CWO please, MA available
1.95 165 HC25U K for schoools, colleges, industrial users etc. Please ask for
Fon] 4% EMTX: Fund details, ACCESS/BARCLAYCARD may be used for mail
X 3 or phane orders (Mastercharge/Visa overseas). Please add
2.00 75
}-28 g-gg i enough for overseas airpost (inc catalgues pse) since the
0.99 375 PAIRS...FM 3.25 | airmail rates have been dramatically increased in January.
1.56 | SL6640 2.75 CHANNELLING: | v listing gives a brief insight into the wide range of active and
1.9 §L6440 POA fgggo 280 ggm:“’ ;’g:n’ passive components available from AMBIT. Our full catalogues &
haTShEesa U330 TRt 2 g pricslist include the LARGEST STOCK RANGES OF COILS,
130 | 1CL8038CC 450 JOM4B1: 10.7Mhz, 15Khz BW CHOKES, CERAMIC/MECHANICAL/CRYSTAL FILTERS, all
2.7% | MSL9362  1.75 pole. ‘ X types of radio modules for AM/FM/SSB - plus the most sophist-
1.86 | MSL9363 1.75 10M220: 10.7Mb2, 2.4Khz BW icated DIY FM tuner parts in the world. £1.85 {inc} will get you 54
1.25 | HA13211  1.95 SSB, 8 pole. 2 17.20 full set of catalogues {pts. 2,3 & 4) or 75p per individual section. | 2541085 2N3866

TELEPHONE (STD 0277) 230909 - TELEX 995194 AMBIT G POSTCODE CM134S6

200 North Service Road, Brentwood, Essex
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THE ZX80 20 PAGE ZX81
COMPANION SUPPLEMENT
HOW TO PRODUCE

MOVING DISPLAYS

OF ZX80 MONITOR

! o . Wz
| S5 Now ONLY k24
(SECOND EDITION) <" 95 <

o ; .

7 1 S =

JAR
THE ZX80 COMPANION
Second Edition. ISBN 0907211003
This best-selling manual on the Sinclair ZX80
covers ZX80 BASIC, hardware, programs, and the
ZX80 Monitor, with a detailed explanation of
monitor routines and entry points.
‘An invaluable asset for ZX80 owners’—
Micro Forecast
‘A very detailed and carefully written guide to the
machine’ — Education Equipment.
For an accompanying cassette of ten programs
add £4.95. '

Send SAE for catalogue of Sinclair-tested
software and other literature.

68 Barker Road, Li
LINSAC 1 idalesbrough TS5 565

7

N

LINSAC

COMPLETE ANALYSIS

- Wilmslow

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 - 1.M F. - JORDON - JORDAN WATTS -
KEF - LOWTHER - McKENZIE - MISSION - MONITOR AUDIO -
MOTOROLA - PEERLESS - RADFORD - RAM - ROGERS -
RICHARD ALLAN - SEAS - SHACKMAN - STAG - TANNOY -

VIDEOTONE - WHARFEDALE.
1 ]

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)
§ SWAN STREET, WILMSLOW, CHESHIRE SK9 1HF)
FOR HI-FI AND COMPLETE SPEAKERS

LOW PASS FILTERS

Chokes. block filters. ceramic filters, resonators, 1FTs, oscillator coils, audio filter blocks etc:

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

Now from 10kHz to 20MHz B
TOKO’s recently expanded |
LPF series covers from the
audio spectrum through to
J 20MHz in a series of LPFs

for mpx, video, radio etc.

TTIRT YA IR R ;] 2 & 3 elements available
for VHF and UHF: RISl low insertion losses,
' - -80dB at the
) +/- 21.4MHz
—_ points. Ask

| for details.

Audio buzzers now
down to 1kHz - low
cost 400-600kHz

crystal replacements

for MPUs, RCs etc. ’
Low cost - wide range.

g

VIDEO FRAME STORES.

525/625 operation

512 pixell/line

Local or remote control
Top/bottom & L/R reverse
Models available with digitized 1/0

-~ - TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM144SGL
AMBIT international IR T CLILIR T L L)
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Video frame stores are a new add-
ition to TOKO’s memory product
range. They permit easy analysis of
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

* % % % %




WAA-PHASE UNIT

A superb project for the guitarist, this unit
adds a brand new range of sounds to a

player’s repertoire. The design
can produce standard waa-
waa or a unique pseudo-
phase sound, has built-in
mixer and balance
controls, and costs a
mere £15 or so to build.
Design by Ray Marston.
Development by Steve

Ramsahadeo.

looks like a standard foot-controlled Waa-Waa unit and is

played in exactly the same way, but is, in fact, designed to
produce a conventional waa-waa sound, a brand new pseudo-
phase sound, or a range of sounds between these two extremes;
the desired type of sound can be selected by a fully-variable ‘Q’
control. The unit also incorporates a built-in audio mixer, enabl-
ing the original guitar signal and the waaphase signal to be
mixed in any desired ratio, and has a balance control so that no
apparent shift occurs in the guitar's mean sound level when the
unit is switched in and out by a built-in bypass switch.

The completed project is housed inside a neat but robust
foot-pedal unit that comes pre-drilled to accept all the control
pots, switches and jack sockets that are used in the project,
which is powered by a pair of PP3 batteries. We estimate the
total building cost of the unit at about £15, including the price of
the foot-pedal unit.

Basic Principles

A guitar produces output waveforms that are very rich in
harmonics, which gives the instrument its characteristic sound.
In a conventional waa-waa unit, the guitar output signal is simp-
ly passed through a foot-controlled band-pass filter before
reaching the main amplifier. This filter is a low-Q type (typically
with a Q of unity) and passes a broad spectrum of basic guitar
sounds, but at the same time picks out and accentuates certain
harmonics; when the operator sweeps the filter up and down
manually using the foot pedal, the characteristic waa-waa
sound is produced.

The unique feature of the ETI Waa-Phase unit is that its
sweep filter has a Q that is fully variable from unity to eight.
When the Q is set to unity, the circuit produces conventional
waa-waa sounds. However, when the Q is set to maximum the
filter picks out selected harmonics, amplifies them, and con-
verts them to very pure tones that are quite unlike those of a
normal guitar. These tones can be added to the original guitar
signal via the built-in mixer. When the filter is swept manually

T his unique project is yet another first for ETI. The unit
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with the foot control, the composite output of the unit can
sound like that of a phase unit, or like a synthesiser, or like a
vocoder, depending on the chosen settings of the variable con-
trols. The unit thus makes a unique range of very attractive
sounds available to the guitarist, at very low cost.

Construction

The foot-pedal unit used with this project (see Buylines) is
supplied pre-drilled to accept all pots, switches and jack sockets
that are used in the design, so construction should present very
few problems.

Start by assembling the components on the PCB, as shown
by the overlay, noting that Veropins are used to facilitate the in-
terwiring to the rest of the circuit. When the board is complete,
secure it in place inside the foot-pedal unit with a couple of
sticky-pads, then proceed with the interwiring to the four pots,
two switches, two jack sockets and the two batteries.

When interwiring, take extra ¢are to conform to the circuit
diagram. Note, for example, that the two halves of RV3 are
contra-connected, so that the output of one half increases as
the other decreases. Also note that the action of the foot-pedal
unit is such that it sweeps only 200° or so of the available range
of RV2, so position this pot carefully so that its value can be
swept all the way from zero resistance to some high value.

When construction is complete, fix the two batteries in
place(one in the built-in battery holder, the other secured with a
sticky-pad) and give the unit a functional check. Simply connect
the guitar output to the input of the unit, take the output of the
unit to an amplifier, turn the unit on, switch SW1 to IN, and then
vary the controls while playing the guitar.

Start by setting the mix, balance and Q controls to mid
value while you get the basic feel of the unit, then vary the Q
and mix controls to explore the full sound range of the device. In
final use, set the Q and mix controls to give the sound that you
like best, then set the balance control so that negligible ap-
parent change in sound levels occurs when the unit is switched
in and out with SW1. The unit is then ready for stage use.
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PROJECT

INPUT
(FROM PICK~UP)

O~

!
/

/ R11
[ a7k
[ enctd [
b oo co o me e e Om O O o O oo
R13
. 100k -
A% % 3
RV4 lDIRECT
____________ 470k e
MIX / IB-r;A n sw1 _ SW2a Nﬁ
/ / IN | o
// // & : Bl T
’ RV3b <7, o _ |
10k — VWV — c3 i =
o 7 fin R14 100
, 5 100k o- L
b —AMA ovﬂ}nl ' +
RV3a R15 + .
:igk 100k Ta | ev _ﬁr
100u i
oV
| O ! A\‘ﬁ

NOTE:
IC11S LM348
Ic21s741

Fig. 1 Circuit diagram of the Waa-Phase unit. The dots at the ends of RV3a and RV3b indicate the left-hand terminal of the pot as seen from
the rear. Make sure that this pot is wired correctly.
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HOW IT WORKS

The unit comprises a combined preamplifier and variable-Q,
variable-frequency band-pass filter designed around IC1 (a quad
op-amp), plus a simple two-input audio mixer designed around
IC2. The guitar output signal is passed through the band-pass filter
and the resulting signal is then mixed, in any desired ratio, with the
original guitar signal, producing a composite output that can be
fed to an external power amplifier.

IC1a acts as the preamplifier and drives the state-variable
band-pass filter that is formed by 1C1b-IC1c-IC1d and the
associated components. The centre frequency of this filter is
varied by foot-operated two-gang rheostat RV2. The Q of the filter
can be varied from unity to eight by RV1b; to maintain an effec-
tively fixed input-to-output gain at all Q settings, the gain of the
preamp stage (IC1a) is varied in opposition to the Q by RV1a, the
other half of the Q-control rheostat.

The output of the filter (taken from the R11-R12 junction) is
mixed (added) with the original guitar output signal by the network
consisting of RV3-1C2 and associated components. Note here that
the two halves of mix pot RV3 are contra-connected, enabling the
final output signal to be varied from ‘all guitar’ to ‘all waa-phase’
(or any desired mixture) using the single control.

When SW1 is switched from the IN to the DIRECT mode,
balance control RV4 can be adjusted to give no apparent changeiin
the mean acoustic output levels between the two modes.

Close-up of the important bits. This photograph shows how R13 is
mounted on the potentiometers. Note that the recommended case (see
Buylines) comes with all the necessary holes ready-drilled. There is just
sufficient room in the foot-pedal cut-out to accommodate RV2, a dual-
gang pot; connecting the latter to the pedal linkage is quite
straightforward. -
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RV2a RV1ib SW1 IN SW1 COMMON
Qv
- -
R L R +ov
mT=VIASW2a

é R18
: ———— OUTPUT

+Ore
9 o,

RV 3a

NOTE:
Avap| 1 WIPER  R13 (s MOUNTED
OFF BOARD

RV3b
RV2h{ {RV3b | WIPER

Fig. 2 Component overlay. Don't forget the insulated link between IC2
pin 2 and R16.

BUYLINES

The neat pedal that houses the Waa-Phase clrcult Is avallable from

Sola Sound Ltd. The pedal gives a professional finish at just half the

price of most commercial units. It comes pre-drilled to accept all

w::anel hardware and s priced at £7.48 including VAT, Orcrer as
1.

Sola Sound Ltd,

Unit 6, Leto Works,

off Mead Road,

Edgware, Middlesex HA8 6NE

Teiephone 01-952 9661/7989,

4 )

CIRCUIT DIAGRAMS/OVERLAYS/
FLOWCHARTS!

PROJECT : Waa Phase

Do you require professionally drawn Circuit ETI
diagrams, Overlays, Flowcharts etc. drawn from PARTS LIST
your own designs? MM Design & Print
v 1,
offer a quick, accurate and cheap faetstorlallaw,i3%e) "
Technical lllustration and lettering :%;1 :Z;
service to readers of ETI. We illustrate R4.5,6,7,8,10,12 10k
anything from a single chip amplifier to a RASA&1S Lo
colour television circuit design, with finished ‘
k lied ifi . F Potentiometers
artwork supplied to your specification. For RV1 100k linear, dual gang
further details please ring Paul Edwards, on RV2 220k linear, dual gang
A B RV3 10k linear, dual gang
01—437 1002/7 extension 29, or write to the RV4 470k linear
address below. Capacitors
c1,2 10n ceramic =
Cl4 100u 16 V electrolytic, PCB-mounting
Semiconductors
IC1 LM348
. . Ic2 741
SO ¢ ) ~
( K '\)K—J[ ] $ ” [ ” ][ s Miscellaneous
Part of the Modmags Group, SW1 SPDT fOO(SWifCh
145 Charing Cross Road, swW2 DPDT miniature toggle
PP3 batteries (2 off), jack sockets (2 off), waa-waa pedal (see
WC2H OEE Buylines).
. J
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ITSASEASYASABC...
MICROTIMES &3

19 Mill Street, Bideford, North Devon EX39 2JR
Telephone Bideford (023 72) 79798 e S

(Dept. ETI 2) Welcome

Please add 50p P.&P.

o
It is our policy to offer your brand new, full- Plus 15% V.A.T. to all orders

di P bject to change with- =
ls)%«‘acnmi\é-ces rices subjec 9 EUROPEAN ORDERS ACCEPTED

Add 15% p.&P. on total order
V.A.T. not applicable.

* %% THIS MONTH'§-S_UPER SAVERS %% %

MEMORIES
et 10+ 25+ 1+ 10+ 25+
AT e1es €100 £145 | 4176 200ns. . £185 £1.80 €170
2114 300ns . £165 £1.60 £1.55 f§ 4116 150ns £3.50 £3.40 £3.20
:g;gngT "316K 150ns... ... SPECIAL £19.95
FROM TOSHIBA TC 5514P
4K CMOS RAM (1k x 4} 450ns £3.75 [§ 2708450ns. GE2 95 ]2 GE 275

A full static read write memory 1024 words by g;;g ﬁ\ig?(sype ....£3.85 £3.80 g ;g

Tbits
11E3.75, 10+ €350, 25+ £3.45 Buy soffitore e £49.00
CMOS RAM 5101 ... .each £3.45

EXP 650 For microprocessor chips. £3.60

EXP 300 The most widely sold breadboard in the UK;
for the serious hobbyist. £6.75

EXP 600 .6 centre channel makes this the
Microprocessor Breadboard. £6.30

EXP 4B An extra 4 bus-bars in one unit. £2.30

EXP 325 Built in bus-bars accepts 8, 14, 16 and up to 22
pin ICS. £1.60

EXP 350 270 contact points, ideal for working with up
to 3 x 14 pin DIPS. £3.15

6809 Single Board Computer wKit# AY-3-8910
Completse kit £160 plus 15% VAT £1P &P Gi SOUND COMPUTER CHIP
Uses Motorolas Powerful MC6809 CPU [ Features:
4K/8K/16K ROM, 2K RAM, ACIA, PIA, 8080 Full software control of sound generation.
simulated /0, RS-232 Handshake. 8 Sel, Baud Interfaces with most 8-bit and 16-bit
Rates. Manual includes: 11 x 17In. Schematic. Microprocessors.
Parts list. User Notes. 3 independently programmed analog out-
Softwate listings and more! (DATAS.AE} puts.
Bare Board £48 %% Two 8-bit general purpose |/0 ports.
Uses 6809, 6850, 6821 buy set £21% Wr. Single +5 voit supply
ADMONS 12716) | . E24 % ¥ Yk de e SPECIAL PRICE £6.95 Kk ki
Data 50p large S.A.E. please

m Mmoo O W)

WiPE BIL SOCKETS  Lio6D - 289 G PB6 Professional breadboard in easily assembled kit
E},’;ﬁf‘o INTERSIL CL 7660, form. £9.20 (Not illustrated.)
D: oltage converter o
i TiLs0s Now ox-stock H PB 100 Kit form breadboard recommended for students
i TIL 212 g q
Ton Sop w220 FEATURES: and educational uses. £11.80 (Not illustrated.)
16 pin. TiL224 ® §gn\;[;ltt‘apt;?r;\;erslon of +5V Logic supply to -
o ' # Simple voltage multiplication (V out=- & IT'S AS EASY AS 1,2,3 with THE EXPERIMENTOR SYSTEM
SUPPORT
@ 99.9% typical open circuit voltage conver- 1. EXP300PC which lncludes one item, A matchboard
LINEARICs
i drilled PCB — £1.2

NE 2ok & ° sglg:/Le I?::earl“;:)\{)wer efficienc SCRATCHwARD 2. %’;P gO; which lncludes three items. Three 50-sheet
NESS6H X [ ] Widew?)perating voltage »;ange 15V to scratchboard workpads — £1.50
53431)31%\1 , IO P 'IEO'OV' 'BREADBOARD 3. EXP 303 which includes three items. Two matchboards and

a‘slzallocs‘;zo'nequ"es only 2 external non- an EXP 300 solderless breadboard —1{':7 .60 4

crr
DATAAVAILABLE. 50p. S.A.E. please ~MATCHBOARD R e O

The above prices do not include P&P and 15% VAT

JUST ARRIVED FROM VERO. [/
$100 Prototyping Boards.
Microboard Pattern 06 21751 6.40%

4

Square Pad Universal Pattern 06 2338F .
GLOBAL SPECIALTIES CORPORATION G.S.C. (UK) Limited, Dept. 9H,

" N 5.40%

: P ing Board f APPLE/ITT 202 - ; ;

‘19, e S Unit 1, Shire Hill Industrial Estate,
e 2. Saffron Walden, Essex CB11 3AQ.
Z80AS10/0...£28. FLOPPY DISC CONTROLLERS . Saffron Walden (0799) 21682.
Z80A'S10/1. £31. D 19, Telex 817477,

280 510/2 5 g —" e o e SSEs GENS SEeR S —— e a— a—
z80a510/2 £3250 [ Wo 291 De r 9

W SPECIAL & Complele Pkg. Eo 00
Includes FD1791-2 + WD1631D

NAME

87 +WD2143.09

ENCODER TRANS- INDIVIDUAL DATA AVAILABLE
VOLTAGE ] 50p per copy
REGULATORS Large S.A E. please

29p LM 1872 RECEIVER/
DECODER
£4.50 each; pair for
8%

ADDRESS

| enclose chaaque/PO for £
or debit my Barclaycard, Access, American Express card

No. Exp.date
or Tel: (0799) 21682 with your card number and your order will be in the
post immediately .,

AEXPB50 | Onty. Reqd. | BEXP300 | Qnty.Read.
£5.00 | g178 |

—— ]
C EXP 600 Qnty. Reqd. D EXP 4B Qnty. Reqd.

£8.39 | £3.60

COMBO CHIPS
SUPER SAVER Intended for 280 usage.
280 Combo Chip (MK3886) 212 meg £25.00
Z80A Combo Chip (MK3886N-4}. 4 meg.
LM 3914- DOT/BAR DISPLAY DRIVE. £29.95
Drives 10 LED directly for making bar graphs.
audio power meters, analog meters.

SPECIAL PRICE £2.10

SOLDERLESS BREADBOARD
New from Vero the VEROBLOC. A prototyping
SN 76477N SOUND CHIP £1.70 [ method of building and testing circuits, de-
A sing!e chip versatile signed to dovetail together to form a cont. 2,
SOUND EFFECTS GENERATOR 54 pitch; any size of IC can be accommodated.
SN7677N is ideally suited for appiications W 29 rows of contact sockets enabies mounting
sucth as arcade or home vldeo games, alarms. J§ of 3 16-lead devices continuously. 3 Blocs can
sound effects boxes and toy: be interiocked and mounted on single Euro-
DATA AVAILABLE 25p card 100 x 160mm.
LARGE SAE SPECIAL £3.55 eachW

£2.70 £4 .48 ‘
| + - !

G PB8 | Qnty. Reqd. H PB 100 Qnty. Reqd.

£11.73 i £14.72

LM 13600 PROGRAMMABLE DUAL OP TRANSCONDUCTANCE AMPLIFIER

KITS FOR BEGINNERS
AROQUSE THE MICRO CHIP INTEREST IN THE YOUNGSTERS
STARTERKITS

Experimentor System
TEXP300PC| Qnty.Read. | 2EXP302 | Qnty.Read. |
£2.26 £2.58

| =) -
3 EXP 303 Qnty. Reqd, | 4 EXP 304 | Qnty.Reaqd.
£9.40 £11.16 ‘

A L |
Boxed prices include P & P and 15% VAT FREE catalogue
M no dealer in your area contact GSC direct. tick box [J

ULTRO':IIC FLY REPELLER LIGHT ACTIVATED SWITCH
A must for campers. % Used for automatic lighting
Fealurgs:_ control. etec. appliance WHEEéLEgYFRF%'#IgUNE
LEDklndlcatlon control electronic gun bur Fun kit
Pocket size case glar alarm and auto-open
Lower power consumption door system (E:::! Egcaiszergble.
Kit + all parts - case - in- * Switch on/off 200W elec WDNDUE;FULGAME
structions for easy assembly appliances. SPECIAL £5.45
£4.7" Kit +« parts instructions for 5
Battery not mcluded easy assembly £3.75

- GmAn W G S SIS LI GEDY I NS SIS AR I GEm S S Sm—
L

Global Specialties Corporation {UK) Limited, Dept. 9H
Unit 1, Shire Hill Industrial Estate, Saffron Walden Essex CB11 3AQ.
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SEMICONDUCTORS

DEPT. ETI 6. PO Box 6, WARE, HERTS.
Visit our Shop at: 3 Baldock Street, Ware, Her

GIRO NO. 388 7006
TEL: 0920 3182
TELEX: 817861

Please add 15% VAT: Add 50p post per order—Just quote your Access or Barclaycard number
Terms: Cash with order, cheques, POs, payable to Bi-Pak at above address.

.

1501  Ti£209 Red LED .125" £0.10 A 8 c D

150% PS‘; Green LED .1255" go:g P
50 11213 Yeliow LED .125" 0.

1504 FLV117 Red LED 2° £0.10 % . % Q..

1505 FLV310 Green LED .2" £0.18 - "

1606 FLV410 Yeliow LED .27 £0.18

1507 2nd Grade LED pack 10 assorted £0.80 E

1622  MIL32 Clear iluminating Red LED .125" £0.12

1523  FLV111 Clear |Ilummalmg Red LED .2" £0.12

1524  CQX21 Red Flashing LED £0.65 "

1525  CQX95 two colour LED £0.75 /( g ' f

i {8
OPTO-ISOLATORS ®
lglg Opto-isolator iL74 Single £0.85 4
1 Opto-isolator ILD74 Dual £1.16 1561 3mm Cylindrical LED Red £0.26 ic clif "
151 Opto-isolator ILQ74 Quad £2.10 1562 3Imm Square LED Red £0.26 :g:g II:Eg 5:::::2 g::g: ;"25 gg::
1563  3mm Triangular LED Red £0.26 1650  LED Housing {nickel plated) .125" A £0.26A
7 SEGMENT LED DISPLAYS 1?23 gmm ge'f;t;ngu'la[e'-g%s:d gg;g 1551  LED Housing (nickel plated) . 125" 8 £0.228

1508 BDL3O7 7 segment LED display .3" £0.80 1568 Smm s;l"';r:t;o feY £0.26 1552 LED Housing (matt black) .125" c £0.37C

1509 BDL527 dual 7 segment LED display .5" £1.80 1267 Smm Tabagular LED Red £0.26 1553 LED Housing {matt black) 125 D £0.31D

1510 BDL707 7 segment LED display .3" £0.98 1568  3mm Cylinarical LED G £0.28 1554 LED Housing (nickel plated) .2 € £0.34E

1511 " 75 i) (LIS (Kt reen i 1555  LED Housing (nickel plated) .2" £0.28F
5 BLD747 7 seg_, ment LED display .6 £1. 1569  3mm Square LED Green £0.28 ng g F

1512 BDL727 dual 7 segment LED display .5" £1.90 1550 3mm3 o LED G £0.28 1556 LED Housing (matt black] .2 G £0.446

mm Inanguiar reen 3 1557  LED Housing (matt black) .2" £0.36H
— 1671  5mm Rectangular LED Green £0.28 H
1572 S5mm Cylindrical LED Green £0.28 |

MlSCELLANEOUS . 1673 5mm Square LED Green £0.28 BULBS AND NEONS

1514  ORP12 Light Dependent Resistor £0.60 1574 5mm Triangular LED Green £0.28 1534  LES Bulb 6v 0.36w £0.24

1518  Photo transistor P20 NPN £0.80 1576  3mm Cylindrical LED Yellow £0.28 1535 LES Bulb 6.5v 1w £0.24

1519  Photo Darington MEL11 NPN £0.26 1676 3Imm Sguare LED Yeliow £0.28 1536 LES Bulb 14v 0.75w £0.24

1520 Photo transistor OCP71 PNP £0.40 1577  3mm Triangular LED Yeilow £0.28 1538 MES Bulb Round 6v .04A £0.24

1626 FPE10O Infra Red Emliter £0.38 1578  5mm Rectangular LED Yellow £0.28 1539  MES Buib Round 6.5v .15A £0.20

1527 CQY89 Infra Red LED £0.38 1579  Smm Cylindrical LED Yellow £0.28 1540 MES Bulb Round 6.5v .3A £0.20

2219  Right Angle Bracket 13" % * £0.07 1580 5mm Square LED Yellow £0.28 1541 MES Bulb Round 12.0v 1A £0.20

2220 Right Angle Bracket §” £0.06 1581 5mm Triangular LED Yeltow £0.28 1542 MES Buib Round 12.0v 2.2w £0.20

-5 1543  Neon Red Round 240v £0.34

Beginners Pak: No. 1 CERAMIC PAKS 1545 Neon Orangs Rockmaias 230v £034
100 Transistors Comal'nlng a range of first quality miniature 1546  Neon Green Rectangular 240v £0.34

A V ceramic capacitors. 1547 MES Batten Holder £0.18
A pack of well known uanslst(ors, As used in many ;r)iopular
projects, A must for beginners {and very useful to experienced T
L e MC1 40 miniature ceramic capacnors CARBON FiLM

0 BC107/8 1018 Metal NN 5 of each value: RESISTOR PAKS

10 BC237 7082  Plastic NPN 22pf, 27pf, 33pf, 39pf, 47pf, 56pf, 68pf, g ) 3
5 BC177/8 T018 Metal PNP 82pf £1.00 These paks contain a range of Carbon Film Resistors, assorted
5 8C251 1092 Plastic PNP pr. . . B into the following groups:

10 st5| -BC141 TO39  Metal NPN MC2 40 miniature ceramic capacitors: R1 80 Mixed {w 100 ohms-820 ohms £1.00
5 60 TO39 Metal PNP 5 of each value: R2 BQMixed yw 1K ohms-8.2K ohms £1.00
5 2 3055 T03 Metal NPN . R3 80 Mixed ™ 10K ohms-82K ohms £1.00
2 BD312/MJ2955 TO3 Metal PNP 100pf, 120pf, 150pf, 180pf. 220pf, R4 go Mixed fw 100K ohms—le g:%
5 TIP29-3) 10220 Plastic NPN . K RS 60 Mixed yw 100 ohms-820 ohms d
2 TIP30-32 T0220 Plastic PNP MC3 %Z)Opf' ~3300f' 390p~f N X £1.00 R6 60 Mixed {w 1K ohms-8.2K ohms £1.00

10 0C71-76 Germanium PNP miniature ceramic capacitors: R7 60 Mixed §w 10K ohms-82K ohms £1.00
g ;\cc‘1227s1-81732c ; Germanium Metal ng 5 of each value: R8 60 Mixed {w 100K ohms-1M £1.00

176 Germanium Metal NPN 470pf, 560pf, 680pf, 820pf, 1000pf,
5 0C44-4 G PNP ‘ : g ‘ 4
S TRalie  Oniincion pasic fca  A500pf. 2200pf, 3300pf £1.00 | TANTALUM BEAD CAPACITORS
5 2N3819 ERT] miniature ceramic capacitors:
2 MEL1T Photo Transistor Plastic' sYofachvallich P 401 0.1uf 16v £0.11 414 47.0uF 16v £0.55
2 8D} T0126  Plastic NPN L IS 402 0.22uf 16v £0.11 415  100uF 10v £0.62
2 BD132 T0126  Plastic PNP 4700pf, 6800pf, .01uf, .015uf, 02241, | 403 0.33uf 16v £0.11 416 .1uF 35v £0.12
.033uf. .0470uf. £1.00 | 404 0.47uF 16v £0.11 417  .22uF 35v £0.12
:\ﬁo TOTAL brand " 3 405 0.68uF 16v £0.11  41B  .33uF 35v £0.12
devices — brand new and full spec as per device coding. 406  1t.0OuF 16 £0.11 419 _.47uF 35 £0.12
gala a’l‘% Iea(: 3u'l dsltazllg lgsluded in pak. S PEAKE R s 407 Z.Z:F !6: £0.12 420 .GB:F 35: £0.12
ormal etail Value
Qe YeBa e G SO SRPMEGS e AT R R L v 1
- 19C1  Dome Tweeter 34" B ohms 50w £3.20 Buf f .3uF £0.15
Beginners Pak: No. 2 1902 Dome Taaster s opms 20w €260 | 517 (00ur1e,  f016 424 anFas €018
. g . ared Horn Tweeter 8 ohms 30w -B0
100 Rectlflers, SCR '8, Trlacs, 1904 2 way crossover 15w 8 onms £1.24 :}g gggu: :gv gggg 2§g ?(%Fpagg gggg
g 1905 2 way crossover 40w 8 ohms £2.70 o v B W bl -

Diodes. :ggg gway{:rossover 60w 8 ohms €3.§0 T
20 iN4001-IN4007 1Amp Silicon Rectifier iez0 Tweeter £5.20
20 IN5401-IN5407 3Amp Silicon Rectifier 1814 70mm 80 ohm speaker €120 | ELECTROLYTIC
20 (N414B Fast switch diodes Silicon 1916 70mm 8 ohm speaker £0.95 PAKS
10 0A200 BAX13-6 General Purpose Diode Silicon 1916  56mm 8 ohm speaker £0.65
5 C106D Thyristor 400v T0202 Case 1917 21" 8 ohm speaker £0.75 A range of paks each containing 25 first quality. mixed value
2 10Amp Triacs 400v 70220 Case Isolated Tab 1918 21" 64 ohm speaker £0.82 miniature efectrolytics.

2 4Amp Triacs 400v T0220 Case Non-isolated Tab 1919 51" whoofer 4 ohms 10w £3.90 EC1  Values from .46mFD-10mFD £1.00

10 Assorted 3Amp Thyristors 50-600voits T064-TO66 Casg 1920 51" whoofer 8 ohms 10w £3.90 EC2 Values from 10mFD-100mFD £1.00
5 Assorted 1Amp Thyristors 50-600volts TO39 Case 1921 53" Dual cone wide range 8 ohms £5.80 EC3  Values from 100mFD- 1000mFD £1.00
6 OA81-91 General Purpose Germanium Diodes. }g%g g 0:5' ‘;0”;‘ ’OI" "‘8'0‘;"1 8 0'"!‘;‘; ‘-’;‘g o g?gg

" whoofer dual 4.+ 8 ohms rubber edge 20w o

100 TOTAL = POWER SUPPLIES

All de brand d ful Dat d ledd out detall 137 AC-DC Adaptor6.74.9 & 12 volts £3 ¢

‘nc'm;g:es rand new and ful spec Data and ledd out detalls Dl L SOCKETS 138 DC-AC Adaptor 6. 7i' 3 volts 5237705

Normal Retail Value £17.00 1601 8Pin £0.09 - d

Our Special Offer Price £11.00 1602 14 Pin £0.11 1606 22 Pin £0.24 CABINETS

1603 16 Pin £0.12 1607 24Pin £0.28 139 Teak 30 Case £7.00

UNTEST E D 1604 18 Pin £0.18 1608 28 Pin £0.32 | 140 Teak 60 Case £9.50
SEMICONDUCTOR PAKS 1605 20 Pin £€0.20 1609 40 Pin £0.36 (——— VEROBOARD =

u1 150 germ Gold Bonded Diodes 0A47 £1.00 - 2201 25" . 5.1 copper £0.76

u2 150 germ point contact diodes OA81 £1.00 LATE ADD'T' o N S - H lgh Current 2202 35" - 3.75" .1 copper £0.66

u3 150 Silicon G.P. 200mA Diodes DA200 £1.00 . 2203 2.5" - 17" .1 copper £2.28

U4 150 Silicon Fast Switch Diodes IN4148 £1.00 Transistors 2204 3.75" - 5" .1 copper £0.86

US 25 Stud type Silicon Rectifiers up to 10A £1.00 VCEO VCBO 1.C. Max 2205 3.75" « 375" .1 copper £0.76

U6  10SCR's 5Am- T066 £1.00 BFT32 60 80 3A £0.60 2206 3.757 . 17" .1 copper £2.96

U7 40 Sil Trans NPN TO18 Case BC107/8/9 £1.00 8FT33 80 100 3A £0.62 2200 S e G £3.90

UB 40 Sil Trans PNPTO18 Case BC177/8/9 £1.00 BFT34 100 120 3a £0.65 22080 s L Ml wslinipack 052

U9 40 Sil Trans NPN TO18 Case 2N 708, £1.00 BFT37 100 120 3A £0.95 2210 378" . 2.5 1 Piain £0.48

U10  30Sil Trans NPN TO5/39 2N697/2N1711 £1.00 2211 507 - 3.5" 1 Plain £0.72

U11 30 Sil Trans PNP TO5/39 2N2905/1132 £1.00 RPYY76A Infra Red Detector £0.65 2212 vero pins Double sided .040mm 1" (in 100's) £0.52

3;:2; gg 2-: Ivans r;;r: ;I’ggg gérg&-?g: a1 g: gg g%‘z vero pinsdsbingle sided .040mm .1” (in 100's) £0.52

il Trans - etc ! 1 DIP Breadboard £3.26

U14 10 Sil Trans NPN TO3 2N3055 £1.00 EARPIECES & BUZZERS 2215 Vero Cutter £1.06

U156 10 Sil Trans NPN T0220 TIP29-31-33 £1.00 %%}? Ipncsgr}lgon T;ml 1 £1.46

U6 10SIT PNP T0220 TIP30-32-34 £1.0 . ransfers

017 308 e ElT g S0l g S ST P o0 500 Solid State Buzzer 4-25v £0.75 2218 12 volt mini drli £7.00

o) @ | 501 Costal Earpisce £0.42 BREADBOARD

: : : 502 8 ohm Earpiece 2.5mm Plug £0.18 2195 EXP325 £1.84

U20 40 Sit Trans NPN T0O92 BC183-4 £1.00 ) 2196 EXP350 £3.62

U21 40 Sil Trans PNP T092 BC257 8C212L £1.00 503 8 ohm Earpiece 3.5mm Plug £0.18 2197 EXP650 £4.14

Code No's mentioned above are given as a guide to the type of R 1 XP i

device in the pak. The devices themselves are normally 505 200 ohm Earpiece 3.5mm PluQ £0.44 %138 Expggo ggg;

unmarked 2200 EXP600 £7.25
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BASIC Computer Games Ahi £6.06 Transistor Circuit Design Texas Instruments £10.95
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Ilustrating BASIC D. Alcock £4.25 Electronic Circuit Design Handbook 4th Edition £16.75
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How to Program Microcomputers W. Barden £7.25
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A Barna £9.50
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icroprocessor Programming for Computer Hobbyists N. traham /. International Op-Amp Linear IC Selector Towers £8.00

Miniprocessors from Calculators to Computers Heiserman £5.3 International Microprocessor Selector (NEW) Towers £16.00
Microcomputers. Microprocessors, Hardware, Software and

Applications J. L. Hilburn £17.40

Microprocessor Systems Design E. Kingman £18.80
Intro to Microprocessors Leventhal £11.25
Microprocessor — Technology, Architecture & Applications
D. R. McGlynn £11.30

BASIC with Style P. Nagin £4.50

Software Design for Microcomputers Ogdin £9.25
Microcomputer Design Ogdin £7.45

Microcomputer Base Design Peatman £6.10

Hands on BASIC with a PET Peckham £11.95
Complete Microcomputer Systems Handbook £8.75

Electronic Fault Diagnosis Sinclair £4.00
Printed Circuit Assembly Hughes & Colwell £3.40

6800 Software Gourmet Guide and Cookbook Sceibi £9.20 j ?

8080 Software Gourmet Guide and Cookbook £9.20 Fallen behmd recent advances:
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8080/8086 Software Design Titus £7.60 Need a decent reference book?
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Your Own Computer Waite £2.25 way of getting your hands
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AUDIOPHILE

This month Ron Harris looks at (and listens to) a new tuner from those
awfully nice Sony people. For moving coil buffs we have the MC30 and
a couple of step-up transformers, and there’s a mouth-watering sneak

preview.

Next month in ETI we are publishing an audio amplifier

design for the home constructor. It is easily constructed
and set up, has a preamp of comparable quality to ANY com-
mercial unit and produces 150 W of good clean power into a
real load.

Nothing too unusual there, you may say — typical ET!
genius, you might add. However, there is one more little thing
you ought to know before you turn the page, put the mag down,
or pick up the knitting again. This amplifier is CLASS A. That's
right — the one with all the heat!

Physically the System-A, as we're calling it, comes in four
cases. Two mono power amps, a preamp with modular gain
blocks and a PSU for the low-evel modules. Future expansion
plans include a two/four channel parametric equaliser for room
correction, and a bridging module to allow two System-A power

B efore starting on what is, let us consider what shall be.

SONY

amps to be used per channel, with massive power gain.

As the preamp output impedance is low, long runs of
screened cable to the power amps present no problem — thus
the large black boxes can be hidden from the view of wives, in-
tﬁrior designers, budgies — or anyone else who might fall over
them. . i

The factor that makes the System-A sodifferent is the quali-
ty of its sound output — it is truly outstanding. It lies firmly in
the highest possible class and will better most amplifiers on sale
today, regardless of price. If anyone out there is thinking of buy-
ing, building or stealing an amplifier of between 60 W and
120 W and costing between £100 and < — wait. For the sake of
your ears — wait!

This is something really special and from now on will be the
standard against which all else is judged. Don’t miss out on this
one — better to go deaf!

oM n o8y

Sony ST-J75 Tuner

Alright, so I'm doing a tuner, now will you stop writing in
asking what's happened to radio on these pages? The simple
fact is that FM reception has changed but little in recent years.
All the ‘flagship’ tuners comfortably exceed broadcast quality
on most counts and differences between well-designed tuners
are small compared to those encountered between other com-
ponents in the hifi chain, -

No doubt I shall now be castigated in some quarters(makes
your eyes water that does, | can tell you) for that generalisation.
You can annoy all of the people all of the time, but you can only
please some of the people none of the time. Something like that
anyway.

This new Sony model, | feel, is a significant step forward
and as such deserves recognition. Technically it is a MOSFET
design, using a phase locked loop (PLL) decoder and copious
filtering to ensure good linearity and outstanding spurious rejec-
tion. The PLL uses a very high comparison frequency (50 kHz),
eliminating the need for a prescaler in the divider circuitry. The
signal-to-noise ratio benefits greatly from this, achieving a figure
of 80 dB (stereo!). Other specs. can be obtained from Table 1.
Note that this is an FM-only unit.
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Above: the set of station labels provided with the $T-)75 tuner. Just
about every radio outfit in Europe gets a mention here somewhere. Neat
idea this.
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FEATURE

Fa BTEREQ TUNER ST-U78

Digits Definitely

The ST-J75 is a true digital design. There is no tuning control
in the conventional sense at all. Instead there are eight preset
stations and up/down counter control of tuned frequency, plus
muting and mode commands, so that when retuned weak sta-
tions reappear in mono with low muting level.

In addition there is a program control, which can be used in
conjunction with the preset channels and an external timer to
record from each of the stations in any predetermined order!
This operates using the tuner’s non-volatile memory to store a
sequence and will ‘clock along’ each time the unit is re-
energised by the timer unit. Clever, that.

The ‘manual’ tuning buttons will step the frequency by
0.05 MHz on each depression, or rapidly run up or down if held
on. In addition a ‘scan’ facility will check all the presets in order.
There are indicators for all the facility ‘states’, the mode switch
doubling for mono or stereo. This is useful for low-level stations
which are strong enough to push the tuner into stereo, but too
weak to give a good signal-to-noise ratio.

A’calibration tone’ generator is included which produces a
400 Hz tone at a level roughly equal to that produced by the
tuner at 40 kHz deviation. This is used for setting up a tape deck
to record a program at some later time, say with a timer. After a
couple of experiments it would be possible to get very good
recordings this way, once the deck is calibrated to the tone
level.

I made ‘several recordings from Radio 3 this way and ob-
tained fair results first time and superb results third time! (We
won't talk about the second time — 1 forgot to switch the timer
on!).

Test Bench

I've been getting very fed up with some hifi recently. There
is little point in spending my Sundays crouched in front of a
bank of winking instruments, like some latter-<day Quasimodo,
if at the end of it all the blasted equipment exceeds spec. on all
counts. Where are the drop-outs and deviations of old? Wither
now the smoking ruins of output stages wrecked by 2uF at
10 kHz?

No wonder reviewers are spending a great deal of time and
effort devising new tests — they're hoping something will FAIL!
Note the capitals. Articles are more fun when things go wrong.
Perfection can get a little boring, after all. Still, if | must.

The Sony ST-}75 acquitted itself |mpeccably undertest and
exceeded its specifications on all bar two counts. Differences in
measurement techniques would account for those.

Damn it.
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Left: how those same labels are operated. The plastic slide is
removed from the side of the front panel, and LEDs behind
them provide the illumination. The space around the station
frequency on the main display is utilised by a “program”
counter which relays the information as to which part of the
pre-set list the tuner has reached.

A Capital Sound?

On then to the living room, armed with yards of co-ax and
phono leads. As | mentioned earlier | experimented with the
program function and found it more useful than expected; it
would be ideal for recording a series of concerts, for example.

The muting levels proved sensibly set, with the more
vicious setting removing all but the strongest stereo signals.
Tuning is precise and simple and no problems were en-
countered in use. After this, going back to a mere tuning knob
would be like getting out of a Rolls and riding home on a bike!

The sound quality of the tuner is revealingly good. It carries
an ‘openness’ to it that | have not heard before. Providing the
programme is up to it, of course, the ST-J75 is capable of making
sweet music indeed. When replaying live concerts the am-
bience of the hall was nicely apparent and the sound had none
of the sense of restricted range which can beset lesser units at
times. If only records sounded this good, there would be no
need for digital recordings! Comparing it to my present
reference — a Pioneer TX 9500 Il — the Sony was shown to
have a smoother response with greatly improved mid-range ren-
dition.

Concluding Lines

At a typical retail price of under £200 (just) the ST-}75 is in-
tended for the audiophile. However, judged against the
facilities and sound quality, that price cannot be called less than
good value. Anyone making off-air recordings would value the
Sony highly.

Overall it produced better results from FM than any other
tuner | have heard to date.

Table One — Test Results ST-}75

87.5 MHz — 108 MHz

1.4 uVv

80 dB (stereo); 88 dB (mono)
0.05% (stereo); 0.02% (mono)
0.03% (stereo), 0.02% (mono)
30 Hz-15 kHz +£0.5dB

57 dB

763 mV into 600R

1.2dB

100 dB

68 dB

£199 (typical)

Tuning range:

Sensitivity (26 dB quieting):
Signal-to-noise ratio:
THD (1 kHz):

IM Distortion:

Frequency response:
Channel separation (1 kHz):
Output level:

Capture ratio:

Image rejection:

AM rejection:

Price:
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Left: gold in colour and
high in price. Ortofon
MC30 moving coil
transducer. To boldly go
where no coils have moved
before?

MC30/T-30 — At Last!

After having been postponed for a month, the Ortofon
MC30 makes its cantilevered way into ETlprint. The recom-
mended step-up device for this low-output moving coil is the
T-30 and I'll be taking a look at that, too.

Both these items are priced at over £200 and are strictly for
the high of fi and low on money worries. However, they incor-
porate sufficient ingenuity as to render them highly interesting
to read about (I hope).

As an interesting comparison to the T-30 | managed — at
the last moment — to include a comparison with a lower priced
transformer, Mayware’s new T-24 || device. Unfortunately this
was too last moment to get a full lab test, but | did manage to
verify frequency response and gain some indication of phase
shift. At £69 it makes an interesting alternative.

Ortofon Principles

Of the many refinements contained in the MC30 design,
perhaps the most interesting is the damping system. The
cutaway (below) gives an idea of the complexity involved.

The system purports to optimise, across the entire audio
band, the damping applied to the cantilever. At low frequencies
the platlnum disc will “decouple’ the two sections allowing for
‘effectively reduced mass and improved tracking. Neat and ef-
fective — the MC30 is the best tracking moving coil cartridge
I've encountered.

The cantilever is composed of an aluminium alloy which
has low mass and great rigidity. The stylus is a ‘fine line’ design
of low tip mass (0.4 mg) which helps extend the high frequency
tracking capabilities.

In addition the coils themselves are wound with very small
cross-section wire. Each ‘layer contains only 20 turns of wire.
Each MC30 is individually tested and calibrated and the results
are provided to the purchaser — as are a test record and head-
shell.

One drawback of the ‘small coils’ approach is that the
MC30 has a lower output than is usual and thus requires greater
gain in the step-up device used with it. This brings me nicely to
the T-30, Ortofon’s own required transformer.

Stepping Up To The Thirty

Transformers have fallen from grace as that with which to
increase moving-coil signals — mainly due to the phase lineari-
ty problems inherent in poorly designed units. Solid state amps,
such as Sony’s excellent HA-55, offer a clean and extended
Ires'ponse, albeit at a cost of some noise addition and PSU prob-
ems.

Transformers require no power supply and if the linearity
problems can be overcome they offer a more elegant solution
to the problem. Overcoming problems is generally expensive —
and the T-30 is no exception to this! Let me say now, though, that
its performance is practically beyond belief for a transformer,
regardless of what it cost. Technical performance would do any
amplifier proud.

Toroidal coils are employed and wound so as to reduce
phase-shift overall. The gain/input impedance is switchable
from 3R (32 dB gain) to 48R (20 dB gain), and ‘a bypass position is
provided for ease of comparison with moving-magnet designs.
Goldplated connectors are used throughout.

The two transformers under consideration in this months article. The
Ortofon boasts that input switching and a bypass facility. The Mayware
boasts a much lower price!

Technical Tests

Not twice in amonth | don’t. Full test results are given in the
tables, and comparisons with the manufacturer's specs will

‘reveal absolutely nothing! The T-30 has a better square wave

performance than many amps I've tested and phase deviation

‘was always within 12° (5 Hz-50 kHz) ie not worth worrying

about.

The Mayware T-24 Il was not given the full treatment —
there wasn’t time — but the tests | did came out very well in-
deed and boded well for the auditioning to come later.

~Down To The Sound

Using a cartridge like the MC30 can be most disconcerting
at first. Like all true hifi it adds little of itself to any material
passed through it. This means that good records sound superb.
It also means poor records sound rotten! Honesty is always
preferable in the long run, and the MC30 scores highly on that
count.

To avoid repeating superlatlves I shall simply say that there
is little, if anything, to criticise in the MC30 sound. It is neutral,
clear and detailed. Bass response is firm and extended with no
hint of boom. Treble is sharp without being hard and the mid-
range beautifully defined. It is without doubt the best pick-up
cartridge around, in my opinion, and will remain my point of
reference for some time to come, | think.

Left: the inside story on the Ortofon wide range damping system. Note
the size of the coils and the position of the platinum disc (marked

"¢") referred to in text. This is to decouple the system at low
frequencies, being the cantilever mass.
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N ___FEATURE : Audiophile

If you are in the market -
for an ultra-fi cartridge don’t
miss the MC30 off your list.

It may be fashionable to pay
£500 for Oriental designs, but |

Compliance (vertical and horizon

fancy that £300 of that could be better Stylus type: ‘fine-line’
employed. If the rest of your system is up Separation (15 kHz): 22dB
toit, then this Ortofon will be money Frequency response (20 Hz-20 kHz). +07 dB
well spent. Optimum tracking weight: 17g
Weight: 7g

Transformer Changes

Table Two — Test Results MC30

Output level (1 kHz, 5 cm); 0.08 mV

Typical price: £270

tal): 13 x 10~¢ cm/dyne (cu)

Experimenting with the two step-up devices
proved interesting. Both had an improved clarity over a
couple of (under £100) transistor hedd-amps | compared
them to, with far fewer worries as to hum {oops and-
signal-to-noise.

The T-30 has as brilliant an audible performance as it is
technically perfect. It has the edge over most head-amps in that
it demonstrates an improved attack and handles the leading
edges of sounds much better.

The Mayware T-24 |l proved to be excellent value for its
£69 price tag. It clearly out-performed head-amps costing much
more, especially in the mid-range. The bass is well controlled,
although maybe not quite as extended as the T-30. The two were
distinguishable on audition, mainly due to that difference in
bass response, but not as much as the price tags would suggest.
The T-24 has no switched inputs, but will match practically any
cartridge. | tried with the MC30, a Coral MC81 and an Entre 1,
good results being returned with all.

The two units cannot really be considered competitors —
there is around £150 difference in their price! Within their own
realms both are outstanding and the T-24 can be confidently
recommended for those beginning to explore moving coils. The
T-30is for the more experienced — and the more pecunious —
and will guarantee excellent results, albeit at a high price.

Left: the MC30 and the
\ SME snaking their way

body protrudes
considerably does it
not? Still looks rather
stylish though. .

Right: Internal details
of the T-30 step-up. Not
a'lot to seein here is
there? All the
connectors are gold
plated (naturally) and
the screening is superb!

Table Three — Test Result T-30 and T-24 11

T-30 T-24

into text. That cartridge ;

Input impedance:  348R —

Output impedance:  47k; 150pF -—
Frequency response: 5 Hz-100 kHz +1 dB 20 Hz-20 kHz £15dB
Gain: 22 dB-33 dB dependent upon 7, —
Separation (1 kHz} 58 dB 55 dB
Phase linearity: % 12° (5 Hz50 kHz) 17° max
Balance: within1dB within 1 dB

Note: T-24 results are not as comprehensive due to time pressures. Within the audio band its performance was com-
parable to the T-30, if not quite equal in all respects.

Last months review of the Mayware
MC-3L Cartridge gave the price as
being around £53. It was wrong.
Actual price will be £494sh and |
must confess that | have no idea
where | got £53 from, now you
mention it. Put it down to too much
claret and | shall accept the slapped
wrist as gracefully as | am able.
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Above: frequency response of the T-30 transformer. It has absolutely no right to be able to perform like this — many amplifiers cannot do as well! ET'
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‘Manuals and parts sold separately: write or
phone for price. Export welcome: write for

4 /,q}‘)b,\ ‘ quote.
NEeMN

16 p!n 10 100 (130 £10) 4f1
22pin— 7  100(100£10) Semi-conductor Packs.
24pin— 6 100 (J0£10) Diodes/Transis-
40pin— 3 100 (40£10) tors/SCRs/ICs. over 100
For larger quantities items (no rejects)
please phone for prices £1.50 each, two for £2

Shadow VLF/TR Full

specification discriminator. not
just ferrous / nonferrous indica-
tion. It works by measuring the

conductivity of the target. now you can
reject nails bottle caps even aluminium

IM1011N (DOLBY B'I/C) c/w data oxcrosion dvar hermal ot high per-
TDA2020 {20 watt amp) Thenead s hesmally and capscively shieide
MM57105 (PAL colour TV game 1/C) : m:dis‘ deepseeking VLF‘p‘Ius 3TR Pdisc'rimmalmg ranges. Shadow
MM53100N (TV c|ock t|mer) us| utton ~‘memory uning. Performance equals TRNCO

commercis] detectors costing £2001 As described in €71
AY-5-1013 (UART) c/w data

Complets kit now only £75.00 inc. VAT & post!! (Was £87.67).

Individusl parts: Search head £27.33 PCB £6.80 Case £5.33 Adjustable shaft assy. £6 10 LM363
£1.12. Manual {gives more Info. than ET! article — and extra function) £1.12. Allinc. VAT & post! (Other

Prices include VAT, please add 50p P&P parts akso available separately)
. Shadow TR/ 18 (illustrated). A true transmit receive/induction balance detector at a budget price for
sAE 'Or L|sts anyone who doesn’t need discrimination. Waterproof and thermally insulated search head. Good

sensitivity. Built-in speaker and headset iack, Sorry—sold out.

Shadow TR/VCO. An advanced version of the TR/1B. Use as a sensitive 18 machine or switch to VCO

MAIL ORDER DEPT. RETAIL SHOP T e s ko mscs £32 08 e vk T endbont
{Callers please phone first) {Open 6 days) (Was £36.67)
BOWNEss MILL BA TODD ST ing sterso hsadph. for sll Shad models £7.50 inc. VAT and Post.
SHAWCLOUGH RD MANCHESTER sh:zu K‘i:‘ '?(:‘r:’sllsls o(thherfha;d lofllr;d) hardwa;c items, for detectors of your own design. Fully adjustable
WATERFOOT {next to Victoria Stn.) o e el PR e o Ayt Complaner marme o e e e W et
. instructions €14.45 inc. VAT and Post. -
ROSSENDALE, LANCS TEL: 061-834 1185
TEL: ROSSENDALE 215556 ALTE K (ET1), 1 Green Lane
Walton-on-Thames Surrey

Order by 05t or phone {248 hours). Access & Visa Cards quote number. Callers by appointment only please.
‘Phone | 93 22) 44110 anytime! ve
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RAM AND EPROM NEW LOW VAT INCLUSIVE PRICES

2716 5vRail  £39-50
2716 3 Rail £8-50
2708 450NS  £4-50
2708 £xEquip £2-25

) | ]

4116 200NS 16KX1DYN. 8for£19-95 ket
2174L3  300NS1KX4 ST.  8for£22-50 {ransistors, micros A
2102L-3  650NS1KX1 ST.  8forf 5-50 Just a mere fraction 0

TMS4030JL 300NS4KX1 DYN 8forf 9-95

All devices full spec. and guaranteed. Bulk enquiries welcome.

D N 0

U H 0

\‘*.-':',;L\
L e -
P\ e

o

+ CAR

From£195 * CA%

Fully fledged industry standard ASR33 data ter-
minal. Many features including: ASCil keyboard
and printer for data I/0, auto data detect circuitry,
RS232 serial interface, 110 baud, 8 bit paper tape
L punch and reader for off line data preparation and
ridiculously cheap and reliable data storage. Sup-
plied in good condition and in working order

Opiions: Floor stand £12.50 + VAT
Sound proof enclosure £25.00 + VAT

9 = A

- , GIVE
YOUR

M.P.U.

A HOME
ONLY

= £9.95

Superb professional fully enclosed, made for the
G.P.0. to the highest standard, offered ata
fraction of their original cost they feature
aluminium sides, hinged removabile front panel,
which can be secured by 2 screws to prevent
prying fingers. All are finished in two tone G.P.O.
grey and although believed brand new may have

I stock now test equipmen
transformers, power supplies,
equipment, 1.C.'s, t

other stock lines.

()
1, microprocessors, te etypes,
scopes, Sig- J
ools, components, vanacs, >
tches, V.D.U's sub-assemblies

gen’s, motors, peripheral
keyboards,
thousands of

§ our vast range, is

100’s of bargains for callers.

displayed below:

.- ) L - . . . . L] N
U0 BA » - A DEC 9 OH

RATIcES CONNECT

4 DIRECTTO
ONLY . YOURMICRO

£295

+ CAR Made by the “BALL MIRATEL" CORPORATION USA
+ VAT the CD12 is a self contained, mains powered chassis

Made under licence from the world famous GE Co.
The ICL Termiprinter is a small attractive unit with
so 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 feed, electronic tab settings, suited for
word processor applications plus many more
features. Supplied in good condition and in work-
ing order. Limited quantity.

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
0f 19 Mhz, superb linearity and definition make this a
must for any MICRO/CCTV application.

Brand new and boxed only

+ carriage £7.50 + VAT, £97. 50+ var
Input harness, brightness pot and connector £2,50

+ VAT. Dimensions 3"H x 11D x 11}'W

HURRY WHILE STOCKS LAST

minor scuff marks/scratches due to bad storage.
Dimensions 16D x 6% 'H x 14% "W

ATION A A10 »
@ DL
*12HOU :
*ALARM  ZIREREN
*50/60 HZ |

The same module as used in most ALARM/CLOCK
radios today, the only difference is our price! All
electronics are mounted on a PCB measuring only
3" x 11" and by addition of a few switches and 5/16
volts AC you have a multi function alarm clock at a
fraction of cost. Other features include snooze

OP PRESS — STOP PRESS - STOP PRESS - ST
STEPINTO 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!

+ £1.75 carr

ONLY £170

+ VAT Send £197.50p

Note: When ordaring please give the address and telephone number whare the Tantel
adaptor is to be used, we will arrange all details with the Post Office for installation of the
jack socket (normally within 7 days).

the spec.

timer, am pm, alarm set, power fail indicator, flash-
ing seconds cursor, modulated alarm output etc.
Supplied brand new with full data only

Suitable transformer £1.75. £525
OND OR
RAB BA

Amazing vaiue mixed semiconductors, include

transistors, digital, linear 1.C.’s, triacs, diodes, bridge

recs. etc. etc. Al devices guaranteed brand new, fuil

spec. with manufacturers markings, fully guaranteed.
50 + BAG£2.96 100 + BAGS£5.15

)

Keep your equipment Cooi and Reiiabie with our tested ex-equipment
‘Mutfin Fans” almost silent running and easily mounted. Available in
two voitages. 110 V.A.C. £5.05+pp 90p DR 240v A.C. £6.15+pp
90p DIMENSIONS 43" x 43" x 14 .

Due to our massive bulk purchasing programme
which enables us to bring you the best possible
bargains, we have thousands of 1.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 item 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 least 3 times what you
pay plus we always include something from our ads.
for unbeatable valuel! Sold by weight

2.5kis £ 4.75+pp £1.25 Skis £ 6.75+pp £1.80
10kis £11.75+pp £2.25 20kis £19.99+pp £4.75

stock SOFTY

EPROM BLOWER
Software  development  system
invaluable tool 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.

BRAND NEW PCB organised asa 3K x
8 page memory with 24 socketed 2102-L
650ns Rams, 4 Eprom Sockets and 16
TTL Chips for decoding. All IC's quaran-
teed.

Complete with circuit only

£24.50 +£115PP.

Dimensions 264 x 195mm.
0.1" connector.

OH BA
ARD U
..

Model 630-1B disk drives by Memorex BASF, TTL
sigg)na!s in and out, high speed, IBM 2311 compat-
ible. Sold in good condition but unguaranteed.

£175.00 + vaT
BUYERS COLLECT

The PSU to end a// your MPU/LAB requirements,
made by “Weir”
supply features full regulation, current limit, and
overvoltage protection on all 7 outputs, just look at

Electronics at over £200.00. The

+5v@12amps, +5v @4.5 amps, +5v @4 amps,

JUSTIN MANUFACTURERS e e VG ST
Secondhand chassis 9" Blue- ONLY A superb unit supplied in two grades, complete
best mains powered video with data.
monitors, composite video | 100,000 EX STOCK Miniature Brand New, Fully Tested £59.99
input with inbuilt 5v 3 amp DC | relays continental series by Used and Uniested £39.99
P.S.U. Tested, but unguaran- | Keyswitch, etc. all contact Carriage and Insurance £7.50

£39 99 teed forms all impedances. A '
b + £7.50 carriage
Complete with circuit. CALL FOR QUOTES !
B( ANOTHEI
SR NOW ONLY
D BOCP > D + Carr
ATER DD £49 + VAT

This must be one of our greatest bulk

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 DMZ180 is 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 internat buffer for
high throughput, standard ink ribbon, software controllable form
and tab functions, standard “CENTRONICS” ASCIi parallel interface

efc. etc.

Optional extras Floor Stand £30.00 + VAT, Paper Stand £18.00 + VAT

—(_
Dept. ET.I. 64-66 Melfort Rd., Thornton Heath,
Croydon, Surrey. Tel: 01-689 7702 or 01-689 6800

MAIL ORDER
INFORMATION

Unless otherwise stated all prices inclusive of V.A.T. Cash with order. Minimum
order value £2.00. Prices and Postage quoted 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 welcome. Orders despatched
same day where possible. Access and Barclaycard Visa welcome.

Straight from the U.S.A. made by the wortd famous R.C.A. Co., the
VP800 Series of cased fraestanding keybpards meet ail require-
ments of the most exacting user, right down to the price!
Utilising the latest in switch technology. Guaranteed in excess of
5 miilion operations. The keyboard has a host of other features
including full ASCH 128 character 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
an-board tone generator for keypress feedback, and a 1 year fuli
R.C.A. backed guarantee.

VP60 7 bit fully coded output with delayed

strobe, etc. £43.95
VP611 Same as VP601 with numeric pad. £5495
VP606 Serial, RS232, 20MA and TTL output, with

6 selectable Baud Rates. £60.95
VP616 Same as VPB06, with numeric pad, £7250
Post, Packing and Insurance. £1.95

ORDER NOW OR SEND FOR DETAILS.
» PO ® DP

Following the recent “SELL OUT" demand for our 5v
3 amp P.S.U. we have managed to secure a large quan
tity of ex-computer systems P.S.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 5v supply. Unit is self
' contained on a P.C.B. measuring only 12" x 6" x 3"

The 7.2v output is ideal 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



READER
DESIGNS

MICROCOMPUTER
JOYSTICK
CONTROLS

Video games have never been more popular, but many require the use
of joystick controls. This A-to-D converter, submitted by I. Forster of
Chelmsford, will provide such controls for any microcomputer using a
6502, and has many other applications.

his article describes a system for analogue-to-digital (A-to-
T D) conversion, originally intended to provide cheap and

simple joystick controls for a Commodore PET computer.
The system should work on any computer having a USER port,
although the software necessary will probably be different to
that used by the PET. The software is in 6502 machine code and
can be merged with a BASIC program or used as a machine
code subroutine.

Apart from joystick controls there are a number of other
possibilities inherent in the principle. A few of these are describ-
ed, although no practical results have been obtained with these
circuits yet. The field is open for the experimenter!

There are a number of improvements possible, such as us-
ing both the X and Y registers in the 6502 as counters, giving 64K
resolution on an input. Hardware improvements are also very
definitely possible, although beyond a certain point it would
probably be much cheaper to build a dedicated device.

Joystick Controls

The circuit for use with a joystick unit is shown in Fig.1. Two
of these are necessary, one for the X axis, one for the Y. The flow
diagram for operation is shown in Fig. 2. X volts is the transfer
voltage of one gate in the 4081BE. This is not very predictable
and better results could be obtained using a Schmitt trigger of
some kind, such as the op-amp circuit shownin Fig. 3 ora CMOS
Schmitt gate. If C1 is increased, keeping the charging resistor
constant, the time taken to reach X volts becomes larger. 1f C1 is
made too large the counter (in this case the X register of the
6502) will overflow and count round.

——

1N4001

PR1
D 10k
RV1 m )
10k

IC1b
% 4081BE PLA1
OR
c1 PLA3
100n

:
H—ik
o

Fig. 1 Simple joystick version of the analogue-to-digital converter.

36

SET COUNTER
TO ZERO

NABLE CHARGIN
OF C

INCREMENT
COUNTER

HAS C REACHED
X VOLTS?

NO

STORE COUNT
+DISCHARGE C

sTOP

YES

Fig. 2 Flow diagram for the ADC.

The software is disassembled Hex machine code, as shown
below. It could be entered via the PET TIM monitor or as a data
statement in a BASIC program. From BASIC it is called by SYS
826 and the values of the two conversions are stored in 1022(X)
and1023(Y); they canbe retrieved by a PEEK instruction

LOC’N CODE INSTRUCTION
033A 78 SEI

0338 A955 LDA 55
033D 8D 43 E8 STA E843
0340 A900 LDA "00
0342 8D 4F E8 STA E84F
0345 ASO1 LDA *01
0347 8D 4F E8 STA E84F
034A  A200 LDX *00
034C €8 INX

034D ADA4F E8 LDA EB4F
0350 C9 A3 CMP *A3
0352 DOF8 BNE 034C
0354  A900 LDA *00
0356 8D 4F E8 STA E84F

ETI JUNE 1981
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0359 8E FE03  STXO3FE Time And Again
8328 ES FF g\g; “FF Two other circuits are shown in Fig. 4 and Fig. 5 which use
035F DO FB BNE 035C the principle of measuring the time taken to charge a capacitor.
0361 A955 LDA *55 In both cases the symbol labelled ‘sense” is a Schmitt trigger of
0363 8D 43 E8 STA E843 some kind. The voltage across the analogue gates of the 4016BE
0366  A900 . LDA “00 should be less than the power supply to the chip. However, a
0368 8D 4F E8 STA EB4F simple op amp prescaler theoretically allows voltages up to the
8223 g‘g 2?: E8 lé?ﬁ Eng breakdown voltage of the resistors used to be measured. All the
0370 A2 00 LDX *00 levels returned to the PET must be 5 V logic, so the 4016, inverter
0372 E8 INX and sense output should all be 5 V logic. IC1b in Fig. 4 could be
0373 ADA4F E8 LDA EB4F removed, although this complicates calculations because the
0376 C9 AC CMP *AC capacitorwill not start charging fromQ V.
0378  DOF8 BNE 0372 Fig. 4 Experimental voltmeter. r W éi)n
037A  A900 LDA *00
037C 8D 4F E8 STA E84F
037F 8E FF 03 STX 03FF
0382 &8 INX 1C1b
0383 EO FF CPX “FF % 4016BE
0385 DOFB BNE 0382 o
0387 58 CLI ‘@_Q
0388 60 RTS
IC1a SENSE
] % 4016BE
. C)————J-———{:::::)Cb————j
Simple Sums T
The calculations involved are simple and are shown below:
Fig. 1 refers. 1k0
Let X be the transfer voltage of IC1b — ie the voltage at
which IC1b’s output switches high. Then the time taken to get to o- -0
Xvolts can be derived thus:- 7
Q=CV
where Qischarge ’> PLAY
Visvoltage 2wz
Also Q=1t % 4016BE SENSE
wherelis current NPT e 1 > A A
tistime = o a A0SEUBE
1N4148
% 4016BE
so t=ClV
) —0
L PLAD
Te
Since V = X({transfervoltage)
= C1X Fig. 5 Experimental frequency meter. 1k
| O— -0
77
Butl = Vbb The circuit of Fig. 5 is designed as a frequency meter with a
R range of 0-100 kHz. The 741 produces a square wave of the

where R depends on the setting of PRT and RV1

Sot = C1.XR
Vbb

C1,X, Vpp are constantand so t is proportional toR.

+

SENSE

Fig. 3 Using an op-amp as the sensing
device allows the transfer voltage to
be chosen to suit.

ETI JUNE 1981

same frequency as the input. MM1 is a positive-edge-triggered
monostable with a period of 10 uS; its output is fed via a diode,
analogue gate and resistor to charge the capacitor. The leakage
of the capacitor could be very significant so care must be used
inselecting the values of R and C as well as component types.

Current can be measured by using a virtual earth type cir-
cuit for an op-amp. With a 741 only about 10 mA can be
measured since it can only sink a maximum of 20 mA. A resistive
divider network or a power op amp could improve this.

Conclusion

The circuits described are fairly crude but could offer
usable results to the amateur electronics experimenter. Expense
is a major factor in most circuits, and most of these could be
built for a few pounds. Of course, you need a computer!
Beware of locking your machine into endless loops — this is
harmless to the computer but very wearing on your nerves. If
not already provided, setting up a way of using the NMI (non-
maskable interrupt) on your processor might be advisable.
Good luck! ETI
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3 CHANNEL SOUND/LIGHT
CHASER

LB31000SLC

; sound to light system which
sutomatically switches 10 a chase when the music
cesses. Super sensitive with an anti i cir-

STEREOQ DISCO MIXER/PREAMP

£33.70

M agnaetic or ceramic deck
versions - please state

All the requirements of & stereo disco presmp’on one
board, leht and right deck mixers/tone controla/mic.
i auta fade over decks/and P.F.L The

cuit, the unit will operate from practically sny amp
and control up to 1,000W/chennel, 5Hz to 70K. Con-
trols: ity/e speed.

unit can be used with either LB100/150/250

Full set of pots — £.8.63

3 CHANNEL SOUND/LIGHT
LB31000SL | '

£22.70

Al the advantsges
of the SLC without chase.
Controls: bass/mid/trebie/master sensitivity.

LBPA2 LBPA1

MASTER RHYTHM

As published in Practical Electronics

FULLY PROGRAMMABLE
TWENTY-FOUR PATTERNS

EIGHT PARALLEL TRACKS
TWELVE INSTRUMENTS
SEQUENCE OPERATION

Kit includes all components to
build this comprehensive User

Programmable Rhythm Generator
in an attractive metal case with

A four chl:mcl mixer A stereo hi-;i preamp
and tone stage for mics, and tone stage for mag.
guitars, etc. Can be p.u/tapeftuner, etc.
used with any LB amps. Set of pots £3.27,
Set of pots £2.74,

3-WAY ACTIVE CROSSOVER
LBACO1

2/4/8 CHANNEL CHASER

LBB1000LC

£28.00

An ali logic chaser system
for use with up to 8 channels

£17.90

Bass/mid/treble

active crossaver with

stage booster| Available with crossover points of 200

pr 300H2. and 2K or 3KHz (please specify) LBPSU1
supply for LBACO1 {1 or 2).

W Th OCTAVES £232 |

4 CHANNEL SEQUENCER

LB41000LS

£19.20

A 4 channel sequence generator

for banks of lamps up to 1,000W per channel. Two
speed controls, cross effect to provide settings
between seconds and rapid burst.

at 1,000 watts each. Facilities include footswitch POWER AMPLIFIERS
trigger and module cascading {16, 24, 32 channel. Tough dealing er amps for use in sound systems,
stcl)ichassispeediandire;cycleldelay: 0 circuit ion and fused. Heavy gduge

healsinks and rugged o/p devices (all operate down 1o
4 chmsh.
25W ALM.S. [110W RM.S.[160W AM S| 270W AM.S.
20Hz10 60K |  SH2to 25K SHrto 25K |  5Mz to 25K
Q0% THD 0.1% THD 01%THO 0.1% THO
9608 SN 11008 SN 11008 SN | 11008 /N
LB2s LB100 L8150 18250
£11.20/£19.701£29.20( £43.50

Note all models are aveilable with either S500mV or
775mV sensitivity. Please state when ardering.

KIT. - £79. BUILT — €114 finished case, hardware and wire
PIANOS  susswcws | STRINGS £174

Versatile String Synthesizer with
spit keyboard facility and impress-
we voices. 49 note organ diode

keyswitch plus two-phase Chorus.
lating piano

i ROTOR-CHORUS
eyinertia by

patented techni- £89

'—w*'" The most ad-
Wmnﬁﬂ\\ﬁ« vanced form of
| o~ == =i | Touch Sensitive
action simu-

que . Two-speed Rotor simulation plus
A2 Four mixable Three Phase Chorus on a single 8’
voices for

x 5" p.c.b. Mains P.S.U. included

KEYBOARDS

Square Front with two hole

actuator—easily cut

49 NOTE £25; 73 NOTE—£41
88 NOTE £49.50

serious tone
variation plus
electronic
chorus and
flanger effects
See lists for
l Cabinets, P.A
. & Manufacture

R I SIS AT,
SIX OCTAVES £207

LBRLD
B L
N 24 £6.20

A de-thump unit for yse with any LB power amps.

OUR PRICES INCLUDE V.A.T., CARRIAGE AND INSURANCE

Please send s.a.e. for complete lists or use our telephone BARCLAYCARD service.
Very competitive EXPORT rates — in Australia please contact JAYCAR in Sydney

ALL INSTRUMENTS MAY BE SEEN IN OUR SHOWROOM

1 AND 3 CHANNEL OIMMERS
LB3100010

LB31000LD

£16.20

Single channel version

we11000L0 £7.20
Powaer dimmer units for thestre/stage applications up
10 1,000W per channel, with on board suppressing.

The unit is also available without rotary pots for use

with slidars —

1B31000LD ino pors) £ 15.Q0 siiders 75p each. «

POWER AMP
POWER SUPPLIES

LB25PS LB100PS LB150PS LB250PS
£11.20(£16.20( £19.00{ £26.50

PP €120 PIP €140 PP €140 PP €170
FOR GUI;!H. PIEZO
P.A. AN HORNS

DI1SCo |
/ £5.15
PP 50p

=

ROPE LIGHTS/DRIVER
LB41000LC-S
£24.20 4 colour
2 © Ropes
.. Red/yellow/
. \\ green/blue

‘ /ﬁ@ 6-metre

length
A four channel chaser up 10 1.000W per channel, with
a sound tngger facility. The music input signal
+ modulates the speed of the chase giving an excellent
sound/light eftect. The unit will control up to 10 ropes
with chsse speed and trigger level control

£36.50

CELESTION LOUDSPEAKERS
[Nl standard cons 8 ohms]

610-50 612485 - G10-100 G15-100
{10 inch 50W) (12 inch 85W) 112 inch 100W) {15 inch 100W)

£1470 £20.70 £26.45 £36.45

NEW — MIN! MODULES — NEW

Ingeniously designed mini pre-amplifier ‘building
blocks’ for use in music and P.A. applications. You
choose the type and number of units you require for
your particular system and mount each module via its
control direct onto your panel.

LBMM1 Pre-amp for mics, guitars etc.

LBMM2 Mixer for up to 6 LBMM1/2/3/4/6

LBMM3 8 ass/boost/cut for either LBMM 1/2/3/4/6
LBMM4 Mid-boost/cut for either LBMM1/2/3/4/5
LBMMSB Treble boost/cut for either LBMM1/2/3/4/5
LBPSU1Y = 15V supply for up to 12 modules
LBPSU + 15V regulated for up 1o 50 modules

MM1 £4.50; MM2 £5.20; MM3 £5.70: MM4
£5.70; MMS £5.70; PSU1 £7,20; RPSU £14.50.
Mrni Module Oiscount. Any types between 10 and
24 (quantity)—20% 25 +~-30%

PP £1,70 P/PE1I0 . PPELI0 P/PE2 ¢

ELECTRDNIC MODULES
PROFESSIONAL ENGINEERING BY
PROFESSIONALS
45 Wortley Road, West Croydon, Surrsy
CRO 3EB. Tel. 01-689 4138

Each module is manutactured from the highest quality
compenents, fully tasted, supplied with a connection
and circuit diagram and guarantaed for 1welve
months

Ali prices shown are V.A.T. inclusive. Please
include 50p post/packing except where indi-
vidually stated. To mail order, send chegue/-
P.0./registered cash or Access number. C.0.0.
service £1 extra. For our catalogue/specifica-
tions send 50p.

Plesss note: This company has ne connection with
LB Electronics of Hil .

38

Counter
Intelligence

gc .
45432 10

B.04VIS ELECTRONICS (1D 1uc .

Only £129-95 plus VAT

High precision, performance, reliability at a very
low price. The HFC 60 high frequency counter is based on
the very latest LS| technology.
Bright 8 digit 0.5” LED display.
Mains input for normal use.
DC power input, 9-16 volts, for mobile use.
Tough anodised metal case, neat tilt Ieﬁ.
Model HFC 60 — £129.95 plus VAT (60 Mhz).
Model HFC 600 with high gain X10 UHF pre-scaler
extends operation to full 600 Mhz — £159.95 plus VAT.
Proportional temperature controlled crystal oven
available for both models. Supplied fitted or as easy
‘add on' £30 extra plus VAT.

Get full details on these

and our other models now. Why pay more?

BraLLv] o

DRALLIM DAVIS ELECTRONICS LTD
Brett Drive, Bexhill-on-Sea. East Sussex TN40 2JR Telephone (0424) 216611 Telex 95285

Agency enquiries invited.
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6 piano type keys

YO

=30 B.K. ELECTRONICS %
0 A SOUND CHOICE N,

4PPH 0 I/GD

% PROMPT DELIVERY % PRICES INCLUDE V.A.T. % AMPLE STOCKS

A PERSONAL SERVICE FROM A SMAL

STEREO 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, ready built and tested.

Features: Three digit tape counter. Auto-
stop. Six piano type keys, record, rewind,
fast forward, play, stop and eject. Automatic
record level control. Main inputs plus
secondary inputs for stereo microphones.
Input Sensitivity: 100mV to 2V Input Im-
pedance: 68K. Output level: 400mV to both
left and right hand channels. Output Im-
pedance: 10K. Signal to noise ratio: 45dB.
Wow and flutter: 0.1%. Power Supply re-
quirements: 18V DC at 300mA. Connections:
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
11%ain. Clearance required under top panel
2Ysin. Supplied complete with circuit dia-
gram and connecting diagram. Attractive
black and silver finish.

Price £26.70 + £2.50 postage and packing.
Supplementary parts for 18V D.C. power
supply (transformer, bridge rectifier and
smoothing capacitor) £3.

NEW RANGE QUALITY POWER LOUD-
SPEAKERS (15’', 12" and 8'’). These
loudspeakers are ideal 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 have white speaker cones and are
fitted with attractive cast aluminium
{ground finish) fixing escutcheons.
Specification and Price:— :

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

riage each.

ing and Carriage each.

Type ‘C’

RN R
PR
[See> ] ]

Type ‘D’

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY

12’ 100 watt R.M.S. Impedance 8 ohm, 50 oz. magnet. 2" aluminium voice coil.
Resonant Frequency 25Hz. Frequency 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 0z. magnet. 1"’ aluminium voice coil.
Resonant Frequency 40Hz. Frequency Response to 6KHz. Sensitivity 92dB. Also
available with black cone and black protective grill. Price £8.90 each. £1.25 Pack-

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 existin
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.

speaker systems of up

Type ‘A’ 3in round with removable

wire mesh. Ideal for bookshelf hi-fi

speakers. Price (Type °‘A’) £3.45

each.

Type ‘B’ 3'%2in super horn. For gen-

eral purpose speakers disco and PA

systems, etc. 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).

LOUDSPEAKER

H:ah quality full range 8in loudspeaker. 10 watts
RMS, Bohm. Rotled surround with aluminium
centre dome.

Price £3.75 each plus £1 Postage and Packing.

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 wiring
diagrams supplied. Rotary Controls:
Tuning, on/off 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 ochms. 10 watts
speech and music. Frequency Res-
ponse: 60Hz-20kHz within + 3dB.

L EXPANDING COMPANY

Tape Sensitivity: Output — typically
180 mV. Input — 300 mV for rated
output. Disc Sensitivity: 100mV (ce-
ramic cartridge). Radio: FM (VHF),

87.5MHz - 108MHz. Long wave
145kHz — 108kHz. Medium wave.
520kHz — 1620kHz. Short wave.
58MHz - 16MHz. Size: Tuner -

2%in x 15in x 72 in approx. Power
amplifier — 2in x 7%in x 4%in 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’shapedtone arm.

% Belt driven.

* Full size 12in platter.

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

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

* Damped cueing lever.

* 240V AC operation, {50Hz).

* Cut-outtemplate supplied.

Size — 12%in x 15%ain (approx).

Price £28.50 plus £2.50 postage and

packing.

FIRE ALARM CENTRAL CONTROL UNIT (S.T.C.)
Ideal for Fire or Burglar Alarm Systems

* Responds to normally open or closed
switches {or smoke detectors etc.)

* Complete with an internal EXIDE lead
acid accumulator (dry charged) as a
back-up for mains failure. This is
trickle charged.

% 6v-2 amp output for
alarm, etc.

* Re-set button for silencing Fire/Burg-
lar alarm.

* Internal buzzer which sounds if re-set
button if pressed until initiating switch
is cleared.

* Wall mounting, complete with red
case, approx. 11" x 7% x 4"".

% 240v AC operation.

Price 18.50 + £3 postage and packing.

Fire/Burglar

12°’ 80 watt R.M.S. loudspeaker.

A superb general purpose twin cone loud-
speaker. 50 oz. magnet. 2’ aluminium
voice coil. Rolled surround. Resonant fre-
quency 25Hz. Frequency response to 9KHz.
Sensitivity 95dB.

Attractive blue cone with aluminium
centre dome.

Price £16.49 ea + £2.50 P&P.

B.K. ELECTRONICS

% SAE for current lists. % Official orders welcome. % All prices include VAT. % Mail order only. ¥ All items packed (where
applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.
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If your car is tired; listless and has trouble sta?ting, then this month'’s
Kit Review is for you. We look at a small box that could make a big

difference.

lectronic ignition systems are quite popular these days
E and there are a number of models to choose from, both
ready-built and in kit form. This month Kit Review ex-
amines one of the latest systems, the Total Energy Discharge ig-
nition kit from Electronize Design. This patented design has an
impressive pedigree, being the result of over 10 years’ ex-
perience with ignition systems, and is currently being sold under
licence by a major accessory manufacturer as a ready-built unit.
Ordinary discharge systems produce a high power spark
but the very short spark duration makes them incompatible
with the weak air/fuel mixtures used for economy in modern
cars. Inductive systems are cheaper and provide a low power,
long duration spark to guarantee ignition of the fuel, but the ac-
tual firing point varies a great deal from cycle to cycle and
reduces engine efficiency. Electronize claim that their Total
Energy Discharge system with its very high power, medium
duration spark, will ignite the weakest of mixtures with the
minimum of timing delay. The unit will also cope with low bat-
tery voltage and fouled plugs, has an LED for static timing, and a
built-in switch allows you to change back to the standard
system in an emergency. It is only suitable for negative earth
vehicles.

What You Get. . .

Well, it all sounds good but any kit stands or falls by what
you actually get for your money. How does this one measure
up? The kit arrives in a large plastic bag; the bigger items are
loose and the smaller components are supplied in several
smaller bags. Checking the components off against the parts list
showed that everything was present and correct, and in this case
‘everything’ means just that, right down to the last nut, bolt and
connector. There’s even a length of solder and a tiny tube of
heatsink compound for the power transistor. All you have to
provide are the tools and the car.

The PCB is good quality fibreglass with tinned tracks, and
the holes are all predrilled to the correct sizes. Everything
mounts on the PCB, including the transformer, switch and
power transformer, and there are lots of little touches showing
that someone has actually been thinking. Forexample, there is a
wirewound resistor that dissipatées considerable heat and needs
to be mounted clear of the PCB to allow air flow. Electronize
don’t just tell you that this is necessary — they've bent the
resistor leads double and crimped them so that the component
is automatically positioned at the right height above the board.
The LED has to be 23 mm above the board and the leads aren’t
long enough so it's supplied with extension wires already
soldered on; furthermore, you don’t have to worry which lead is

/

40

the cathode because colour-coded plastic sleeving has beer fit-
ted. The inductors are pre-wound with the enamelled copper
wire glued to the formers, and the ends of the wire have had the
enamel scraped off ready for soldering. This is the sort of atten-
tion to detail which separates the excellent kits from the merely
good.

RSB RE SE R

¥

This is the way to supply kit components. The LED has colour-coded
sleeving and the wirewound resistor is supplied with preformed leads
so that it will mount at the correct height. The inductors are pre-
wound, too.

The instructions are of a similar high standard. First there is
a short explanation of how to solder, which should prove ade-
quate for most beginners, foliowed by the actual assembly in-
structions. One of my criteria for the ‘perfect kit’ is that the in-
structions should answer any question that might occur to a

. constructor; except for one instance mentioned later, Elec-

tronize appear to have managed this. The assembly sequence is
explained almost component-by-component. Where orienta-
tion is important the reference markings are fully described; in
the case of the transformer orientation is not important, and
you are told so. Anything that a beginner might do wrong seems
to have been anticipated and warned against.

.. .And What You Do With It

Having been suitably impressed, it was time to get out the
soldering iron and get on with the construction. The markings or
colour-code of every single component is given in the parts list,

ETI JUNE 1981



B %

W}g«/ B S ;\:‘i - )

8
3 )«

‘g?y b &

The completed board, ready to be fitted into the case.

TR6 mounted on solder side of board,
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Mounting screw

This is a copy of the component overlay from the instruction sheet. As
you can see, it's very easy to follow and shouldn’t cause problems even
if you're a beginner.

and for those items where, presumably, Electronize buy from
several distributors, all the possible variations are listed. The
overlay is very clear and easy to follow and assembly of the PCB
was quite straightforward, except for a couple of points. The
transformer and switch supplied in my kit were a very tight fit
and 1'd recommend that you test-fit these components prior to
assembly in order to loosen up the holes. Second, when
everything had been soldered in place there were several spare
holes left on the PCB. Presumably the fact that some com-
ponents may be supplied from a variety of sources means that
the extra holes are to accommodate different case sizes —
nevertheless, this could cause a few nagging doubts for some
people and it ought to have been mentioned in the instructions,
The sheer pettiness of these criticisms can probably be taken as
a compliment to Electronize — but | have to find something to
complain about or the more cynical amongst you will think the
kit came wrapped in used fivers.

The completed PCB was lacquered on both sides as recom-
mended in the instructions (engine compartments not being the
kindest of environments), and fitted into the case when dry. One
end of the board is secured by two bolts (one of these also holds
the power transistor against the mounting plate, which doubles
as a heatsink); the other end is supported once the switch is at-
tached to the plastic case. Make sure the LED and switch are
passing through their respective holes in the case as you tighten
up the screws — amoment’s carelessness on my part resulted in
a cracking sound and great panic! No harm done, fortunately.

ETI JUNE 1981
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Kit Fitting

Not having a car of my own, | persuaded my father, trusting
soul that he is, to let me fit the unit to his Ford Escort. This, too,
was a simple procedure and showed once again that the
designer of the kit is on the ball. The ¥4 “ bosses around the fix-
ing holes allow clearance for the PCB mounting hardware —
but they also make it easier to fasten the flat mounting plate to
curving bodywork. This is not an important point on the Escort,
which has a flat area conveniently close to the ignition coil, but
it could make life easier on other makes of car.

Once the case was fastened in place the electrical connec-
tions were completed — all the necessary connectors are sup-
plied. The power supply connections are made using a ‘tap-in’
connector to the ignition coil supply and an earth tag to a con-
venient point on the chassis; the two remaining leads allow the
contact-breaker side of the coil to be connected via the elec-
tronic ignition unit. That's all there is to it!

¥

The finished unit fastened inside the engine compartment of a Ford
Escort. Only four electrical connections are necessary to make the unit
functional.

Judgement Day

The unit worked first time, and works well — since it was
fitted the engine has started instantly on every occasion, so I'm
still welcome at home. The static timing light is a useful bonus
and made it easy to check that the engine is correctly adjusted.

To sum up, the kit is very impressive, with a smart finish,
well-written instructions and a good performance. It is obvious
that a lot of care and thought has gone into it and at £14.85 it
represents excellent value for money. Highly recommended.

PETER GREEN

BUYLINES

Total Energy Discharge Electronic Ignition system £14.85 including
VAT and postage and packing. Electronize Design, 2 Hillside Road,
Four Oaks, Sutton Coldfield, West Midlands B74 4DQ.

ETI

1




MICROS

COMPUTER SYSTEM
" I TUSCAN S100

Micros, memory and support A 280 based s‘lm Computel’

All Tuscans have built-in expansion interface, full RS232 serial 1/0.
Spare parallel output port {Centronics) IEEE 8BIT S100 expansion.
Powerful Z80 processor and are expandable to full CP/M system.

purgury
preery

DESIGNED & BUILT IN BRITAIN

16K Tuscan starter kit tinc. P.S.U. & keybd} £299
16K Home Computer assembled & cased £499
24K single drive CP/M system {assembled) £999
60K twin drive CP/M business system £1449
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Also available with double sided drives for 8’ x 5%a’' systems. The

Tuscan builds to meet all requirements, 5 spare S100 slots for

your plug in boards. Full details on the Tuscan and peripherals is
iven in our new computer systems catalogue — also see our
oftware catalogue.

Saa

-

TCL PASCAL

A British Pascal Compiler
Ideal Educational Language
Runs on several machines.
Educational discounts
Available for Multi-User
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18K STATIC KIT ASSM
withno RAM(2114) £ 62 £ 82
" BKRAM " £109 £130

N w
wows

SOFTWARE
a DISK
CP/M WITH [ MAN
MANUAL
Available on
8" IBM format &

5% for TUSCAN
& TRITON

TCLSOFTWARE
TCL Disc Basic
TCL Pascal
MICROSOFT
Basic-80

Basic Compiler
Fortran-80
Cobol-80

Edit 80

Macro 80

MICROPRO

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

DIGITAL RESEARCH

CP/M 1-4 £75/£18
CP/M2-2 £95/£18
MAC £55/£10
SID £45/€£10
OTHERS

KISS £190/€£15
SUPER SORT | £125/€£15
CBASIC2 £75/£10
280 Dev Pack £50/€12
£60/£7
£85/£10

£56/€9
£120/€9

£165/€15
£196/€15
£205/€15
£325/£15
£45/€10
£76/€10

251D
POSTMASTER
MEDIA (DYSAN)
6% S/Sided D/D.

,per 10

8" S/Sided D/D

, per 10.

C12 Data Cassettes ... 50p

.. £4.20

MAIL ORDER

TEL&MAIL ORDERS ACCEPTED
l g
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" 16K RAM "~ £157 €178
8K static {16x2114 chips)
64K DYNAMIC (4116}
with 16K RAM £198
with 32K RAM £243
with 48K RAM £288
with 64K RAM £333
16K upgrade 8x4116
16/32K EPROM CARD
Without EPROMs
2708/2516 f63 £ 89
FOC DOUBLE DENSITY
Double Density for 5%
or 8" Drives £ £195

Departments

Officially approved Commo-

dore product
PET

PET 80 COLM.
RML 3807

TUSCAN
SUPERBRAIN

Price £120. 1 off

FLOPPY DISK DRIVES

We sell all you

need cased of un-

cased. Cables &

connectors. Brand

new fully guaranteed

Price

Single 5% Drive £165
Single 8" SAB00 £345
Dual 6% PSU £59
Dual 8" PSU £76
Dual Cabinet & PSU 1x8"
£565

Dual 8" Drive Unit £945
Dual 5% Drive Unit.. £440
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CATALOGUE
AVAILABLE

Three new catalogues
now available covering
the main areas of com-
puting

@ Hardware systems

@ Software

@ Spares

Catalogues are 40p each
or all 3 for £1 — free to
companies and Govt.
bodies when ordered
on official letterhead.

59/61 THEOBALDS RD.
LONDON WC1
TEL: 405 5240/2113
TELEX 24224. REF: 1422

ALL PRICES EXCLUDE
VAT

Edge £4.00
Connectors
100

DIP Switches
4 way 1
7 way £1.75
8 way £1.80

DIP Plugs
14 DIL € .65
240DIL £2.20
40 DIL £3.60

Dl% SOCKETS
{TEXAS)
Low Wire
Prof
8pin 10p
14pin 12p
16pin 13p
18pin 18p
20pin 2p
22pin 26p
24pin Wp
28pin 36p
40pin 40p

/

Zero Insertion
Force Sockets
16 way £4.95
24 way £6.00
40 way £9.50

D-Types

25W Male  '£2.80
25W Female £3.80

25W Cover

Edge
Connectors
11

2x18 way
2x22 way 3.203.
2x25 way 3.60
2x30way 4.15
2x36 way 4.753.90
2x40 way 5.00
2x43 way 5.504.60

56
1.75
3.0¢
2.00

2x15way — 3.20
3.50
3.65

insulation/Piercing
Ribbon/Cables
1/OHEADER PLUG
10way £2.20 10way £1.60
20way £3.40 20way £2.30
26 way £4.00 26way £2.70
34 way £4.80
40 way £5.40
50 way £6.00
60 way £6.50
insulation Piercing
Edgs Connectors
20way £360 40way £5.30
26 way £4.00 50 way £6.00
33 way £4.60
Insulation Piercing
DIP Plugs

£1.80 14way DIPPlug  ~ £1.30

16 way DIP Plug £1.50
24 way DIP Plug £2.8C
Ribbon Cable
PRICE/M
Coloured
10

FENSODNIN 9 0
E2EBEBEBE

32.768KHz 3.
100KHz 3.
200K Hz 3.
1.0MHz 31
1.008MHz 3.
1.8432MHz 3.
2.00MHz 1
2.45760MHz 3
3.276MHz 2.

S8E8LL3

CRYST
00

4.00MHz
4,43MHz
5.0MHz
6.0MHz
6.144MHz
7.0MHz
7.168MHz
8.00MHz

ALS FoR

RN

38333383
NNNNRNNND
8388883

TRANSA
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Some day all
‘power amps will
be made this way

PFA 80
(100W plus into 8(Q)

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

THE POWERFET AMPLIFIER

ITGROWS!

PFAB0/120

The PFA is perhaps the perfect realisation of the classic
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

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

(150W plus into 8€). 300W into 4)

Pre-amp PAN 20

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

is available for different equalisations

pushing the limit of its component technology. extreme care. The lowest noise input devices and lowest

There are now many firstclass bipolar power amps on the distortion gain stage devices were selected regardless of cost Specification
market. All of them are complex and consequently expensive. 140V powerfets were chosen against the more usual 120V to BwW. 20Hz-30KHz *+ 1dB
Any additional improvements in the areas where they are give improved safety margins. THO 0.003%
weak {e.g. H.F. distortion) can only be obtained with yet
further complexity and cost. Specification PFAS0 PFA120 SNR 85dB (ref. 5mV RIAA)
Only a new technology can provide the sort of ~"quantum Bandwidth 10Hz— 100KHz+ 1dB 105dB (ref. 100mV flat)
jump’’ I component performance necessary to reduce the Output power BOW (Vs==% 50V} 120W (Vs=+ 55V) Vs > 20V
clutter on the board, reduce the cost and make the highest fi RMS into 8Q Output 1V (clips at +20dB)
once more affordable. THO. <0.008% <0.005% Cost
Powerfets from 1w to rated {built board £4.75, 2 needed for stereo
So far 29 semiconductor manufacturers have invested in output at all audio less controls)
;l:)i;lzlew technology. Clearly powerfets are something frequencies Power A PAN 1397
Their enormous power gains eliminate conventional drive SNR 120d8 120dB HAﬁ\;ggheg:fh:‘r‘)g?ng g:v;:a; ::’n:)p el::ha;: b?:\igl:nh',zz
circuitry in power amps, permitting delightfully simple Slew Rate 20V /us 20V/ps f IIY 'l'e | TP Ez P 9
designs. Their freedom from secondary breakdown and their Gain X22 X22 powers 'OW ow supply voltages.
tendency to shutdown when thermally overstressed, result in Rin 30K 30K Specification .
inherently stable and destruction-proof output stages, not Vs max. + 70V + 70V Output power RMS 20Winto 8Q) at = 22V
needing protection circuitry. And perhaps best of all, their THO 20W into 4Q) at = 19V
lack of charge storage make them fast and responsive, Cost SNR 0.02% at 1KHz. 1W 10 12W
producing amplifiers of wide bandwidth and low distortion {built) £15.95 £22.85 Input 90d8
even at high frequencies. {kit) £13.95 £20.85 o 100mV into 50K
Power supplies available. VAT inclusive prices. P&P 40p or 75p with PFA or transformers {Builty £5.80

Mait order 148 QUARRY STREET, LIVERPOOL

THE POWERFET s = ol:
FROM "einies J. W. RIMMER oo, Sseareosazzs |

enquires 01-8006667

Conquer the chip.

24 TUNE DOOR BELL Be it a career, hobby or interest, like it

BUILD THE WORLD FAMOUS / \ﬁ or not the Silicon Chip will revolutionise every

CHROM A_CHIME /§\\\\ | human activity over the next ten years.

Knowledge of its operation and its use @
. is vital. Knowledge you can attain

Give your friends a warm welcome. Yes, think o D

how delighted and amazed they will be to hear the through us, in simple, easy to understand

musical Chroma-Chime play when they press your button!

stages. ;
Learn the technology of the future i
The Chroma-Chime uses a microcomputer to play today in your own home.
24 well-known tunes. The kit is simplicity itself for MASTER EI_ECTRON'CS LEARN THE PRACTICAL WAY
ease of construction. Absolutely everything needed BY SEEING AND DOING
is supplied. @ Building an oscilloscope. @ Recognition of components -
@ Understanding circuit diagrams. @ Handling all types Solid State * Chups
@ 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
computerised equipment.

| MASTER COMPUTERS

LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW
THEY WORK — THEIR. 'LANGUAGE' AND HOW TO DO PROGRAMS

@ Complete Home Study library @ Specul educational Mini
Computer supplied ready for use. @ Self Test program exercise
® Services of skilled tutor available

MASTER THE REST

® Radio Amateurs Licence. @ Logic/Digital techniques
@ Examination courses (City & Guilds etc.) in electronics
@ Semi-conductor technology

Plays 24 well-known tunes including:

Star Spangled Banner,

William Tell Overture,

Greensleeves, Rule Britannia,

Colonel Bogey, Oh come all ye faithful,
plus many other popular tunes.

Y No previous microcomputer experience necessary
v All programming retained is on chip ROM
% Fully guaranteed

>

1
g % Ideal present any time

ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOW 7-21 DAYS FOR DELIVERY

Please send me. ETi6.81 : | Meters etc.
TO CHROMATRONICS RIVER WAY, HARLOW. ESSE X Telephone (02791418611 @ Kits for Signal Generators - Dighal Metersere. |
NAME _— - = - — — —_— = [
o FREE
ADDRESS - — ——— 3 - _], |
| enclose cheque/PO value £ ___ - —_ ordebitmy | R . |
ACCESS/BARCLAYCARD [ T T T T ] B =i | |
accountno —— = S B E ! s ||
Signature - 2 | | E | I I
x ' ETI.6.817 |
—_ ¥
i LBQITISH NATIONAL RADIO & ELECTRONICS SCHC)C)LJ

ZCLEVELAND ROAD, JERSEY, CHANNEL ISLANDS.

F

—
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OHIO0 SCIENTIFIC COMPUTERS

y
/

ora

- i

The special offer of the century {only Swanley
could do it!):- For just £159 we will supply
Superboard 3 with a free power supply and
modulator kit and our free guard band kit {a
brilliant breakthrough in itself for this kit ex-
tends the dispiay to 32x32, gives 1200 and 300
Baud tape speeds. increases the computing
speed by 50% and converts the display to
50Hz for flicker free viewing). Guard band kit
is also supplied separately for £10. 4K extra
ram £15.60. Case £27. Cassette recorder £18.
Cegmon improved monitor rom £29.50. As-
sembler/Editor tape £25. Word processor
program £10. Display expansion kit, 30 lines x
54 characters for Superboard 2 (not 3} £14.
Cheapo memory expansion offer:- Buy a 610
expansion board with 8K ram on board and
space for another 16K for £159 and get a free
5V 3A power kit and any extra fam you want
for £3/K. Buy a minifloppy disc drive + case +
power supply - DOS for £275 and we will do
the extra ram for £2/K (max 16K). Wemon
Improved monitor rom £19.95. New Series 2
Challenger C1P:- cheapo 4K version £202
£4.50 post

PRINTERS

P
T

Buy any of the below and get a free interface
kit and word processor program for UK101 or
Superboard 2:- OKI Microline B0 (illustrated}
£299. Base 2 BOOMST £299. Seikosha GP80
£225. Epson MX80 tractor £359. Epson MX80
tractor + friction £399. Epson MX70 £259. Ep
son TX80 £295.

MEMORY CHIPS
2114 450ns £1.95. 4116 200ns £1.99. 4027
£1.30. Al iow current

SINCLAIR PRODUCTS %

Sinclair products only are all post free. SC110
Oscilloscope £139. Adaptor £4. Rechargeable
batteries £7.95, X1 probe £8.05, X10 probe
£8.86, Carry case £8.80. PFM200 £52.40, Adap-
tor £4, Case £1.73. connector kit £11.27.
PDM35 £32.95, adaptor £4, case £1.73. DM235
£56.50. DM350 £78. DM450 £107, adaptor £4,
case £8.80, rechargeable batts £7.95.

BATTERY ELIMINATORS %

3-way type 6/712/9V 300ma £3.50. 100ma

radlo types W|th press-studs 9v £4.95, 9--9v
6.25. Car vertor 12v  input, output

3/41/2/6/7’/2/9\/ 800ma £3.04.

BATTERY ELIMINATOR KITS v

100ma radio types with press-studs 9v £1.79.

9+9v  £250. Stabilized 8-way types
3/4V2/6/7172/9/12/15/18v 100ma £3.12, 1 Amp
£850. Stabilized power kits 2-18v 100ma
£3.12, 1-30v 1A £8.50, 1-30v 2A £15.30. TTL
and computer supplies 5V stabilized 12A £9,

3/1\ £14. 6A £20. 12v car convertors 6/772/9v 1A

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 50p. tib FeC1 £2.20. Etch
resist pens:: economy 50p, dalo 90p. Drill bits
1/32" or 1mm 36p. Etching dish 92p. Laminate
cutter £1.30.

Bi-PAK AUDIO MODULES

AL30A £4.53. PA12 £9.31. PS12 £1.75. T538
£2.90. $450 £27.90. AL60 £5.62. PA100 £19.24.
SPM80 £5.26. BMT80 £6.36. Stereo 30 £24.14.
ALBO £8.56.

COMPONENTS 4

1N4148 1.5p. 1N4002 3.7p. NES55 8 dil 26p.
741 8 dil 20p. BC182, BC184, BC212, BC214,
BC547, BC5496.1p. Resistors 5% Vaw'e12 10R
to 10M 1.5p, 0.8p for 50+ of one value. Polyes-
ter capacitors 160v .015, .068mf 2.9p. .047,
1mf 4.4p, .01mf 3.3p, .022, .033mf 3.7p, 15,
22, .33mf 5.4p, .47mf 6.6p. Polystyrene capa-
citors E12 63v 10 to 1000pf 4p, 1n2 to 10n 5p.
Ceramic capacitors 50v E6 22pf to 47n 2.5p.
Electrolytic capacitors 50v .5, 1, 2mf 6p, 25v 5,
10mf 6p, 16v 22, 33mf 6p, 47mf 5p, 100mf 7p,
330, 470mf 9p, Zeners 400mw E24 2v7 to 33v
7p. Preset pots subminiature 0.1W horiz or
vert 100 to 2M2 8p. IC sockets 8 dil 8.7p. t4 dil
10.1p, 16 dil 12p.

SWANLEY ELECTRONICS

Dept ETI, 32 Goldsel Rd, Swanley, Kent, BR8 8EZ

Postage £3. 50 on superboard. €450 on printers and 45p on other orders. Lists 27p post free
Please add VAT to all prices except those sections marked with a % which already include it at the
old 15% rate. Overseas and credit orders welcome. ZX81 part exchange possible

IONISER KIT

This negative ion generator gives you power to saturate your home or office
with millions of refreshing ions. 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 crisp 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. All kits contain components as
specified plus Texas 1.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.

SPECIAL OFFERS

Texas/L.T.T. 1IN4148, 100 for £1.50.

Fairchild FLV I1SO Red ‘2 LEDs 10 for £1; 100 for £7.50.
Mullard Computer Electrolytics S/T 21,000 U.F. 40V
Daly Electrolytic Capacitors 2000 F, 100V

I.T.T. BCY 72 Transistors leads pre- formed

Varicap Tuners ELC1042

Varicap Tuner ELC1043

Philips Scope Tube 5’ CV2191/DG- 1 3-2 .
Thorn-Sylvannia Scope Tube 5" SE5J £1 7.50 (Callers only)
Toshiba 12" TV Tube 310GAB4 £12.50 (Callers only}

1f 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.

£3.50
£1.50

10 for 50p
£6.00
£6.00
£10.00

Callers please ring to check availability of Kits.

T. POWELL

ADVANCE WORKS
44 WALLACE ROAD, LONDON, N.1.
TELEPHONE: 01-226 1489
{Callers by appointment)
Access/Visa acceoted  Hours: Mon. to Fri. 9-5.30. Sat. 9-4.30

A NEW ADVENTURE IN COOKING

COMPONENTS AND CHIPS rrom

Fast Service

COMPUTER GRADE

Low Prices

Great Menu ELEGTQ

HIGHRIPPLE CAP:
LE CAPS Type N LS S 74109 50p ways Plug Sock oNgO? 22 AD162  40p BC251A  15p
7400  10p  15p  25p 7411 s0p Frequency Case Price 9 103p 126p 2N68Y 35p BC108 10p BC252 160
ME_ Voits Dimmm Price  pp 740y 12p - z 78112 - %0p 19.20KHz HC6U  300p 15 117p 201p 2N706A  25p 8C109  10p B8C327 13
1500° 100 80 -35  70p 7402 12p  1sp  14p 74114 ~ asp 38.40KHz HCEU  400p 25 172p 258p SN1136A 28 8C147 7 BC}7  13p
2200 40 50-25 150p 7403 14p - 16p | 74116 195p 100.00KHz HCBY - 300p 7 2%p M4p 2N2646  asp 8c1as  7p BCI8  14p
3300‘ ég Hsg gg ‘ssgs 7104 1ap  15p 74118 75p - 110 00KHz B7G  400p 50 290p  546p ON2GO4  23p BC149 7p BC348  15p
3300- 150 100 - 65 120y 7405 18 - - 74121 28p - - LooMie Hoey 3200 25WAY RIGHT ANGLEP C B 2N2906 23 8C157  8p 8C547  12p
P 7406 32p - 74122 4tp - 200MHz oy 280p PLUG 255p, SOCK 295p 2N2926  7p BC159  10p BC548  8p
4700 75 135+ 35 190p 7407 32p - 74123 45p  60p 4 00MHz HC1B  280p - 2N3053  25p BC167  10p BCs49 9%
1000 25 6850 180p 7408 175 229 74125 83p - - 5.00MHz HC18  280p 2NG055H  60p BC170  10p BCY33A 120p
15000 16 80 - 35 180p 7a00  22p -, Tar2s 72p - - 6.00 MHz HC18  280p 100 50p 2N3440  60p BC170A  11p BD242C  BOp
oo B s R 7410 15 19p 74132 68p B00Nz ey &2 2101-4 atop N34z 1208 BC170C  12p Stom™
2000 74t - aep 74133 - 25p - 8 1z . 3 2N3702 8p BC171 10p BFT60 28p
22000 25  115-35 250p 7413 30p - 74147 180p - - 10.25MHz HC18 280p 2114L.3 300NS 3509 B3 o -
28000 25 10570 270p 80p 7414 s0p - D T < 19 20MHE iC1a 280p 4006-4 95p 2N3703  Bp p 20p
SH B L ] s @ o s oD | o wfown i gwe | 4T ZAE 5B | AED) R Rm tn Moo o
. 2417 28p - - 74151 60p 100p - . g a9 2N3906  15p 8c172C  10p 225p
68000 16 115x60 575p 80p 7420 17p 19 18p | 74153 65 - - SO00XTALS EX - STOCK S1OIL R SONS 52
Fr - me & PG Ses | weasle 2 RE F B 8 WNR
160000 30 2075 750p 120p 7427 34p - 74155 60p -~ - $4116 Blor 2Na352  50p BC174B  10p TIP29A  30p
ALL TYPES HAVE SCREW TERMINALS. 7428 38p - 4157 60p  65p *2114 8tor 2NS447  10p BCIB2L  10p TIPI0A  42p
EX-EQUIPMENT. TESTED 7430 17p 20p 74161 90p - LINEAR 2NS449  12p BC2078  15p TIP31 26p
7432 28p  30p 74163  BOp 2NS943 55p BC212L 8p ZTX108 8p
P.C.B. EDGE CONNECTORS T 1 R 23151200 ORI 2N6385  125p BC213A  8p e 209
7438 30p 3% - 74166 120p - ACY1e 789 BC250A 12p
Pitch Ways - Price 7439 30p - 74170 235p = AD161  40p B8C251  14p
01 17 AC  60p 7440 17p  19p 74172 aasp - - 3rail
01 BD 190p 7441 65p 74173 110p -
01 a5 BC 2450 7442 55p 74174 85p -
01 54 AC 110p 7445  120p 74175  80p 100p Prices
01 o A 2o Tasr vasy - e 5 2P a3 = SPECIAL OFFERS
g|5 e; sg o) ;:go 17p e - 'm; 1s0p - - 14p 4116 2200 NS RAMS 8for £19.95
1 5p 1 p 7418 50p 16 R
013 25  BC 120 7454 17p 239 - 7419 859 - 15: 211443 300 NS RAMS 8 for £22 50
015 BC 3250 7470 a3p = 74191 8sp - - 20p 2102L-3 650 NS RAMS 8for £5.50
0156 12 PET 150p 7472 28p 4193 B5p  95p 2¢ 300
0156 28 BC 1%0p 7473 34p - = 74194 85p = 40305L NSRAMS8 for £9.95
0156 36 BC 200p 7474 28p 32p  36p a197  75p - = BULK ENQUIRIES MOST WELCOME
A~ SINGLESIOED B - DOUBLE SIDED 7575260 2 || B ki B S
C - SOLD TAG D - WIRE WRAP ;:éf ;g: 'fjggé 150p T
ALL GOLD PLATED EASILY CUT TOSIZE o . - q
7486 Mp  35p 74273 265p - -
Zy &5 & razm 2t a2 = Electronic Components
7450 28p 74283 155p
7492 S0p 74284 400p - - A ¥ Price 8255 9959 and
7493 28p - = 74285 400p ‘; = ggg :g-;’g: 2‘759 . h
7495 65p 74208 180p : 400p ed
296 60p 74366 959 - gs ‘70% g g:;élp 25205: qu"pment purchas
497 175p - - 74387 90p - -
74100 130p o 74300 - t4op - 10 100 150p 6011 4000 for cash
74104 45p 74393 195p 2 400 190p AY-5-1013 400p | L
DISPLAY ELECTRONICS 64.66 Melfort Road | p, All Pri
ease add 50 rices
Thornton Heath, Croydon, Surrey CR4 7RN Post and Packping include VAT
Telephone Orders:01-689 7702/01-689 6800 nclude
Bona Flde Account Orders Minimum £10.00 | Warehouse Open 10-5.30 Mon- Sat] 1,000's of Other Items
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PROJECT

LED JEWELLERY

Impress your girlfriends and test your
building skills with these snazzy little

flashing lights’ jewellery projects.
Design and development by
Ray Marston.

pages can be worn as brooches by women, as badges or

belt buckles by men, or as either by the in-betweens. Ideal
for use at parties and discos, all three projects produce highly at-
tractive visual displays and make delightful presents.

The simplest of the projects has a four-LED display, is built
on a single PCB and can be constructed in a hour or so. The se-
cond project has a 20-LED display, is built on a stacked pair of
PCBs and should take several hours to build. The final project
has a 25-LED two-colour display, is built on a stacked pair of
PCBs and presents a real test of your constructional skills.

Allthree projects are designed to be powered by a PP3-type
9V battery, hidden in the clothing of the user and connected to
the jewellery by a pair of fine leads. The completed projects can
be encapsulated in clear or tinted plastic resin and fixed in place
with a clip bonded to the rear of the unit.

Cross Brooch

This simple little unit is built on a single circular PCB and
has an overall diameter of 39 mm. The four-LED display is effec-
tively arranged in the form of a crude cross and the circuit ac-
tion is such that the vertical and horizontal bars turn on and off
alternately, to produce an apparently moving display. The pro-
ject requires a minimum of constructional skills and can be
built in an hour or so.

Construction

The most difficult part of the construction of this unit
relates to the manufacture of the actual PCB, which needs to be
carefully filed to a round shape once the etching is complete.

T he three jewellery projects described in the following

ETi JUNE 1981

Thg Star brooch, where Nature intended.

When the PCB is ready, assemble the components as
shown on the overlay, taking care to test the four LEDs before
fitting them into place. Note that IC1 is soldered directly to the
PCB, without the use of a socket. When assembly is complete,
give the unit a functional check by connecting a9 V battery (PP3
type).

NOTE:
IC1 15555
LEDs 1—4 ARE MINIATURE RED LEDS vV

11

+ 1

c1
220n
l —O

Fig. 1 Circuit diagram of the Cross brooch.

HOW IT WORKS

CROSS BROOCH
I1C1is a 555 chip, connected in the astable mode and oscillating ata
rate of about 1 Hz. The output of IC1 {pin 3) is used to drive the
four-LED display, which is arranged in the form of a cross. The four
LEDs are effectively wired in series, with LEDs 1and 2 and R4 in the
‘upper’ (vertical) half of the chain and LEDs 3 and 4 and R3 in the
‘lower’ (horizontal) half. . d
In each 555 operating cycle, when pin 3 of IC1 is low the lower
half of the LED chain is shorted out and LEDs 1 and 2 illuminate via
R4. When pin 3 of IC1 is high the upper half of the LED chain is
shorted out and LEDs 3 and 4 illuminate via R3. The vertical and
horizontal bars of the display are thus illuminated alternately.

=
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k = CATHODE

Fig. 2 Component overlay for the Cross brooch.

Spiral Brooch

The display of this 20-LED piece of electronic jewellery
takes the form of five concentric circles of LEDs, with four LEDs
in each circle: the LEDs in adjacent circles are offset from one
another to form four distinct spirals. The action of the display is
such that the circles illuminate sequentially, from the centre
outwards, until the outer circle illuminates. At this point the
display blanks for one-sixth of a second and then the entire cy-
cle repeats. The effect of all this is that the display seems to
repeatedly expand and twist, with a cyclic rate of about 1 Hz.

Construction

This unit is built up of two PCBs, one being used for the
display and the other for the main circuitry. When construction
is complete the two boards are fixed together using four wire
struts. A good deal of care is needed in the construction of this
unit; a fair degree of constructional skill is required and the total
building time may be several hours.

Start the construction by etching the two PCBs and then
very carefully cut the two boards to size. Now drill all the
necessary holes in the PCBs, using a1 mm drill and noting that
;)he fgur strut holes are located very close to the edges of each

oard.

NOTE:

IC1 18555

IC2 18 40178

ALL LEDS ARE MINIATURE RED TYPES

PARTS LIST

CROSS BROOCH
Resistors (all %W, 5%)

R1 10k
R2 3M9
R3, 4 560R
Capacitors
c1 220n 35 V tantalum
Semiconductors
IC1 555
miniature red LEDs

LED1-4

Now proceed to solder the 20 LEDs on the display board,
keeping the LEDs as close to the board as possible. Test each
LED (using a 9 V battery and a 1kO resistor) as soon as it is
soldered into place.

Next, assemble the components on the main circuit board.
Fit the wire link first, then the two resistors and two capacitors,
then 1C1, and finally 1C2. Note that the two ICs are soldered
directly to the PCB, without the use of sockets.

When construction is complete, interconnect the two
boards noting that the display board connections are made to
solder pads on the undersides of the PCB, and give the unit a
functional check. If all is well, fix the two boards together (as
close as possible) using tinned copper wire pushed through the
strut holes and soldered into place. Note that the two PCBs are
‘polarised’ (a) by making the boards slightly nonsymmetrical
and (b) by the strut hole locations, to ensure correct alignment
of the completed boards.

E DCBA X
Fig. 4 Component overlay for

the Spiral brooch.
This is built on two boards as shown.
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Fig. 3 Circuit diagram of the Spiral brooch.

46

k
1 &9, @
[ ] k [ ]
5 NOTE:
T @ = STRUT
k = CATHODE
+9V

x
LED17 B e d b
d 5 o~
A o— .. -4
@ ——
5 Qe
E
X ov
L4 )
NOTE:
@®=STRUT
ETI JUNE 1981




PROJECT : LED Jewels

HOW IT WORKS

PARTS LIST
SPIRAL BROOCH
Resistors (allaW, 5%)
R1 10k
R2 220k
Capacitors
C1 470n 35 V tantalum
C2 22u 35 V tantalum
Semiconductors
IC1 555
1C2 4017B
LED1-20 miniature red LEDs

SPIRAL BROOCH .

The electronic circuitry of this project is fairly simple. IC1is a 555

chip, wired in the astable mode. This chip operates at a rate of

about 6 Hz and feeds clock pulses to the input of 1C2, a 4017B

counter/decoder. The outputs of 1IC2 go high sequentially on the
* arrival of each new clock pulse.

The first five outputs of the 4017 are each used to drive a chain
of four series-connacted LEDs. Thus, on the arrival of the first five
clock pulses in each sequence the chains of LEDs illuminate se-
quentially. On the arrival of the sixth pulse, no LEDs are il-
luminated. On the arrival of the next pulse pin 5 of IC2 goes
momentarily high and resets the counter. This causes the ‘0’ decod-
ed output to go high, thereby initiating a new sequence of opera- .
tions.

In practice, the LEDs of the display unit are arranged in the
form of five concentric circles of LEDs, with four LEDs in each cir-
cle and with the LEDs in adjacent circles slightly offset from one
another, to form four distinct spirals. Consequently, the display
proguces the expanding, twisting ‘spiral’ motion already described
in the text.

These three photographs show the constructional
details of the Spiral brooch. Two PCBs are used,
with the LEDs soldered to one board and the
remaining components on the other. The six
interconnections are made by soldering wires
directly to the copper tracks on the display board,
then the boards are fastened together with short
lengths of tinned copper wire. For compactness
the capacitors are bent over sideways.

Star Brooch

The display in this 25-LED two-~colour project is arranged in
the form of a five-armed star (see circuit diagram), with four red
»LEDs in each arm, and with a single green LED placed between
each pair of arms. The display is activated in a 10-step two-
speed sequence. In the first five steps of the sequence, the five
red arms of the star are sequentially switched on and off at a
fairly slow rate, with the lower left arm turning on first and the
lower right arm last. This action is followed by a rapid five-step
sequence in which the three green ‘G’ LEDs turn on first, follow-
ed alternatively by red arms ‘IY', ‘C’ and ‘B’, with the three green
‘F’ LEDs turning on last. The sequence is then complete and im-
mediately repeats, taking roughly 5 s to complete each 10-step
sequence.

Construction

This unit is built up on two PCBs, one being used for the
display and the other for the main circuitry. The construction of
the uInit ricleeds much care and a fairly high degree of construc-
tional skill.

ETI JUNE 1981

Start the construction by etching the two PCBs and then
carefully cut and file the boards to size. Now drill all necessary
holes in the PCBs, using a 1 mm drill, noting that the unused
holes shown in the photographs of our prototype display board
are, in fact, erroneous.

Now proceed with the assembly of the 25 LEDs on the
display board, keeping the LEDs as close to the board as possi-
ble. Once again test each LED (using a9V battery and 1k0 series
resistor) as soon as it is soldered into place.

Next, assemble the components on the main circuit board.
Fit the wire link first, then the resistors, capacitors, diodes and
the three small transistors. Finally, solder IC1 and IC2 into place
directly on the PCB.

When construction is complete, interconnect the two
boards noting that the display board connections are made to
solder pads on the underside of the PCB, and paying particular
attention to the final orientation (top-to-top) of the two boards.
Then give the unit a functional check. If all is well, fix the two
boards together (as close as possible) using an epoxy resin
adhesive, taking care to ensure that the boards are correctly

aligned. -
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Finishing Off

Each of the completed brooches can be encapsulated in
plastic resin (see Buylines), and fixed in place with a brooch clip
bonded to the rear of the unit. Connections to the concealed
battery can be made unobtrusively via a sub-miniature plug and
socket of the type used for radio control servos.

BUYLINES

Absolutely no problems here, as all components are readily
available types. Itisimportant to note, however, that all LEDs used
in these projects must be good quality (low ON voltage) types: so-
called ‘bargain pack’ LEDs must not be used.

The plastic resin for encapsulating the finished PCBs is sold as
Plasticraft kits, which should be available from your local arts and
crafts centre.

HOW IT WORKS

STAR BROOCH

The circuitry of this piece of electronic jewellery is moderately
complex. Here, IC1is a 555 astable and feeds clock pulses to the in-
put of 1C2, a 4017B counter decoder which is wired in the divide-
by-ten mode. The carry out terminal of this chip (pin 12) is high for
the first five clock pulses of each 10-pulse cycle and is used, in our
application, to control the speed of 1C1 and the logic drive to the
25-LED display. :

Thus, at the start of each operating sequence the high CO out-
putof IC2drives Q1 0n and makes the IC1 astable operate at a slow
rate, with a period determined by the combined values of C1 and
C2. In the first five clock cycles outputs ‘A’ to ‘E’ of IC2 are driven
high one after the other and the respective LED display arms are
activated for half a clock cycle each by D2 and Q3. On the arrival
of the next clock pulse the CO output of 1C2 goes low, so Q1 turns
off and IC1 operates at a rapid rate, with a period determined by
C1 only. Simultaneously, Q3 is turned fully on via R5-D1-R6. Con-
sequently, in the final five steps of the 10-step cycle, outputs ‘G’,
‘D', 'C’, ‘B’ and ‘F’ are rapidly sequenced on and off for one full
fclock cycle each. The cycle is then complete and repeats ad in-

initum.

PARTS LIST

STAR BROOCH
Resistors (all 4 W, 5%)

R1,3,5,6 10k
R2 820k
R4 22k
Capacitors
C1 150n 35 V tantalum
C2 470n 35 V tantalum
c3 22u 35V tantalum
Semiconductors
11 555
1C2 4017B
Q1,23 ZTX300
D1-8 1N4148
LED1-20 miniature red LEDs
Fig. 5 Circuit diagram of the Star brooch, showing the display (above) LED21-25 miniature green LEDs
and the drive circuitry (below).
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D1-8 ARE 1N4148
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PROJECT : LED Jewels
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ZTX300 CONNECTIONS
(FROM BELOW)

BASE

EMITTER
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Fig. 6 Component overlay for both the boards of the

. . Kk Star brooch. The PCBs have an unusual shape so take
1 \ . - ’.\' ) LEDZZ@ @ @ @ LED24 extra ca;re to orientate the polarised components
e & i Kk % correctly.
: v /@
/ o
3 a a NOTE:
The Star brooch with all the ) LEDs 21 TO 25 ARE GREEN
interwiring completed and ready for / Y a = ANODE
encapsulation. X E k = CATHODE
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Guess who builds this great
=
Logic Probe..YOU!:,£11.92

With this easy-to-build Logic Probe Kit from GSC and just a
few hours of easy assembly — thanks to our very descriptive
step-by-step manual — you have a full performance logic
probe.

With it, the logic level in a digital circuit is indicated by light
from the Hi or Lo LED; pulses as narrow as 300 nanoseconds
are stretched into blinks of the Pulse LED, triggered from
either leading edge. You'll be able to probe deeper into logic
with the LPK-1, one of the better tools from GSC.

GLOBAL SPECIALTIES CORPORATION r - . ..
: Name
Address

%
Inc P&P and 15% VAT | enclose cheque/

Complete,
easy- to-follow
instructions

! =l help make this a

SEEEEEEE L one-night project.

- % B ¥ § 8 B B N J§ § § J§ |
GLOBAL SPECIALTIES CORPORATION. DEPT 92

Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex.

G.S.C. (UK) Limited, Dept. 92 FREE Catalogue

Unit 1, Shire Hill industrial Estate,
Saffron Walden, Essex. CB11 3AQ.
Telephone: Saffron Walden (0799) 21682
Telex: 817477.

LPK'1 £14.86 PO for £

tick box(]

Phone your order with Access, Barclaycard
or American Express Card No.

Expiry date = -
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_ TERMS, VAT. CWO. Chiaques eic payable to Graenbank Electrenica and crossed. Qu ARTZ
re e n a n Add VAT 1o ol prices at 15% excepl where staled otherwize. Post eic: UK 40p. YEROBOARD
Greenbank Electronics (46 VAT = 46p) por order. Export: NO VAT but add 40p (Eirel. €1 (Europe) and! o Flﬁ: with copper
(Dept T6E) 92 New Chester Road, New Ferry £3.50 sisawhore. Access. Barclaycard. Visa. telephonsd orders accepled. . 32 768KH2 24°x1" (gack o) §£1.01
Wirral, Merseyside L62 5AG [Pelys. wniversities. gavt depis. sic cam teisphone their orders for immediate (Watch} 20 <] 4 %I ™
{Tel: 051-645 3391) despatch on accoun) . ae | oo o
! X I~ 1
These cut prices for Amateur Users and Export. Note: industria) users — quantity. 200.0 KHz £92 I 3N 23p
CMOS o e 2048 KHy 02 | wexy s
| . prices avaiabie. Mostly Motorola, RC . 262,144 KH2 £392 ek ¢
4000 18p 4042 s0p 095 €197 10 €855 4831 €145 307.2KHz £382 4T X1y €“.3
400! 2% 404 90p 0% 187 | M €072 4532 £1.30 3125 KHz £3.92 ¥ d
4002 25p 04 %0p 4097 £593 | 4P £14.93 4534 €380 455.0 KHz £4.95 [
4006 95p W5 €263 4088 £1.92 . m £3.69 1.000 MHz £2.62 I 2% s2p
407 18p 048 £1.10 409 200 a1 £26.10 1.008 MHz £392 X5 ™
4008 s0p W oan 0100 €1.92 5o :ls.zu 1.280 MHz €392 T 211
4009 40p 4048 7p 40101 £1.69 B 7p 1.6 MHz €425 | Tormaai pas £1.50/500
o 50p 4049 43 0102 £3.67 :u; EI 19 1.8 MHz £4.25 V-0 P based £1.58
401 259 4050 49p w003 £367 P 1.80 1.8432 MHz £162 OIF rsadhend  £3.90
e 180 4051 0p 40104 €1.85 9 €438 2,000 MHz £362 Spol foce cutter  E1.18
4013 50p 4052 0p 40105 €1.85 % £14.65 2.097152 MHz 123 N issartion lool  £1.82
Two esey 1o Wse Lnits designed for both the professidnal and smateur | 4014 84p 053 sop ! 2p s | I o
UV-prom w5 84 054 £2.18 w107 €1.20 ] z 2500 MHz £192 SOUDCRCON P
i sl 4016 45p 4W0s5  £2.85 40108  £7.34 8p 2.56250 MHz £362 100 1000 £3.95
prits w056 £2.88 0N €128 4556 T2p | 3000 MH: £162 6% .
@ Can erese up to 14 proms. 80p @10 £3.00 4557 €306 | 32768 MH; €223
@ Special short wave ultraviolet tube. 4018 f9p 405 9.2 PritH £3. 58 128 357054 MIH i
@ Erase time variable between 5 and 50 minutes in 5 minute steps (preventing Ll 43 4060 £2.10 10150 t:'" 4550 £4.38 3.93216 MH. g £3 V14718 gia
over exposure which may shorten prom life). 4020 9% 40821 £10.00 £1.54 .. 1 2 .92
. f w21 €110 4083 £1.90 40181 £1.54 4560  £2.50 4.000 MHz £2.90 19/12p/1%9
@ Sliding tray carries proms on conductive foam. 0162 54 4561 ] 4.032 MH £23 | W
@ Safety interlock switch prevents the timing circuit from operating and ez £1.00 4066 S5 ol £1. 582 msz 40% MHI an T
switching on the tube with the tray open. bz 27p 4067 £.21 “II? £1.54 1568 £1.58 4134304 DIAH fan 2/20/00 g /289
@ "Mains On" and “Tube On" indicators. %; ;1. % g:’,; Mlll: gz 4568 22:38‘ 4433613 MH; £125 Wp/00 /0y
: Smantitextufedicase? - pre-Ge 4 wrn 0p g £1.90 | 4512 sop | 458 g2 4.608 MH2 £323 § 2 e Toxwel lower
S Corr.plete m;numo:s gupplied o w21 [™ an 2% e 24 4514 €268 4512 4.800 MH: €323 § are imertien forts £7
upplied complete with mains plug and flex . o “p 4072 250 9 24 4515 £3.00° 4580 £€4.77 4,3152 MH2 1.3
Model UV 141. Price £77.70 ws 013 2% | 44 £y27 | 4518 crno | 81 262 | 5000 MH: 223
Also available without timer ag 4030 4p 4075 25 40208 €754 4517 £4.48 4582 £1.14 5.0688 MHz [=Fx] EDGE CONMECTORS
Model UV 140: Price £61.20 03 A3 Qe £1.07 0257 £2.31 4518 £1.00 | 458 90p 5120 MH2 £323 | 43 way. 0.1” pitch, wire
4032 0N 4017 2% 4160 98p 4519 0p! 4584 80p 5.185 MHz £323 wrap. pelariziag slol pin 37
W 283 478 209 4181 98p 520 £.00 | 4585 £1.27 6.000 MHz £323 | Single sided [1 x42) £3.11
TEX MICROSYSTEMS 04 8200 4081 2 4162 o8p 421 £250 | 457 €244 J 6144 MHz €323 | Doudis sided (2% 42}£4.10
“EPROMPT" UV ERAS 45 £1.10 4082 z;g 4163 s8p 52 O 4588 £298 | 8.400 MK: 023 4 =
ER 037 €199 4085 €1, “ mg 4526 £1.08 4509 6.98 | £.55360 MHz 12
L - —pene et c sl s iz 4086  £1.38 Hs o o 521 £1.50 470 €17 1.000 MHz 1.3 TIMER ICs
o mﬁf-i b Wy e w00 8291 | Mg g 2 2 1.168 MHz £320 J WES/566  28p/atp
- sl 040 £1.00 4093 80p “m 9y 4524 £1.3 1.680 MH:
o4 €159 09 £2%0 M09 £9.37 4530 Top ;»%%mﬂl o8, [p—
808333 MHz £3.62 o :"l;; Mini dips) s
| €78 S7p | T4CI83 €118 | 74904 s7p | 74827 gsar | 8388608 MH: £33
—— — —_—— — | .74_CI W (130 |MOIM E188 | Tacs  gr.ss | e 6501 BEEIBIMH: 23 uma;mtmm ;g
A low cost alternative 10 the above erasers (UV 140/141) clsimed by the 4000 ed 0. e £V00 (7 4c008 St CT20RgE17 90 ggog m:l Se -
manufacturer to erase up to 32 chips in 15-30 mins. This is the cheapest araser 14002 : T §7p | 14N S3p | 74c07 $7p | TOWX  ©17.90 "'J 000 Mbi gg
we have seen. The unit has no timer, power switch or safety interlock switch, The 14004 Tam €482 1740174 83y | 74c008 £1.00 10.245 M B an LED DISPLAYS
user places up 10 32 chips into loose conducting foam in the erasure tray (16 1400 :: ucn oop | TACITS 40000 c1.0m | B0C8S ol IR Mnl an § I 9%
along the base. 8 on each side). The chips are held in place by the UV tube which | 741 2y | 10 Sy |4CIR E1LIB | TACOI0 €745 | BOCIS 2§ e M fig | ovremoze e200
sits in the tray. {Unlike the UV 140/ 141, no special precautions have been taken 74c14 " - 14c% £1.08 | 1IR3 £1.18 | 74091 £7.39 | 0C Bp 11.000 M:lz 3.9 OLTATE/ 750 .80
to prevent the seepage of UV light. but the manufacturers State that " Incident e 14007 €127 | TK19%5 188 | 740012 £7.90 | 60 52y 12,000 MH 1% FND 500/560 €.20
light from this device is quite safe at distances sbove 12 inches’ nex 00 £aR) | TZI0 (748 | T4CO14  glae | 8Z18 8.2 2 o &
nsions — e aisi 285 | MG E1AD o5 ciqs | 029 c2e0 | MOMHr £92 B
(Dimensions — 325X 64 X 38mm) T4c22 » 1431818 MH £23 LIURO CRYSTAL
. OIS A BT G179 | 918 G100 | M0N0 €290 g : ISPLAY
EPROMPT ERASER Price £33 T4ca2 IR nan  am | 16.000 MHz %2
| wsr 22 ol €707 0.5 Dugits 48 pim O
T4cH 043 1100 140 | 140001 | e o 18000 MHz £323 | 4x05° Digts '.u
EUROCARD COMPUTER BOARDS T 0| ucim ciam | Tecee ™ | K €306 N 2z
'Custom BO' Modular Z8O Based System.Details in preparation, free on request. % | ucie £1.18 ;m STp | ‘74028 £5.01 201134 Mllh an
——— g
. . 74 141855 48151 96p | 7aLS244  £1.70 | 748374 £1.95 | 24.0MH £392 S ,‘?{.’f" m"u_w
BIG BOARD" 280 COMPUTERKIT 4863 £1.50 | 7418153 76p | 7415245  £3.50 | 7418375  £1.60 § 26690 MHz £2.10 MK 50253 £5.50
Available in kit form. Features: 64K Dynamic RAM, Floppy Disk Controlier, 4L 14p | 741873 48p | 48154 £1.70 | TALS4T €180 | JaSaT  £292 | 2L.0MH: £392 WX 50366 £6.50
80 x 24 Char. Video output £395. CP/M Disk Operation System to suit. £99.  J 74501 14p4 74874 41p | ras1ss  96p | 748248 £1.90 | Talsate  £1.84 | 27145MH: Qs
741802 16p | 741875 48p | 1415156 96p | 7415249  £1.90 | 7415379 €218 | 27648 MH:z £39; p—
° COMPUTER SYSTEM CARDS ;:t:g :ap ;:g;: & ;Atglgz 76p | 74LS251  €1.34 | 7415388 86p fggggm”’ g-g SIX OECADE
4L 7618250 €1.42 | 7418386 . 2 COUNTERS
MODULAR T4LS05 20p | 741583 €105 | 7418160 n’.'é’." 48257 £1.10 | 74l 390 tz'.g 100 000 MH2 £3.23 WK 50395/6/7  £9.90
A range of ‘International’ (114 x 203mm) size cards which may be purchased [ 741508 22p | 741885  €1.18 | 7ALSI6) 98p | TALS?58  £1.46 | 748383 £2.30 | 116.000 MHz an WK 50398/9 £1.50
individually as desired. of 1o build up a complete system. Further details available ;jti% gg ;:t:g & ;:tg:gg E:f: T:tgggs [1.80 ;:tg% g:;
on request. All boards are epoxy glass with gold plated edge plug . 7 1 £4.50 3
VOUAB G (sot of 3) L 9 a €27.20 Jrasn 22p| TASI  E£1.04 {TALSI64  £1.14 | 7415266 B2p | 748388  €2.76 SWITCH MODE PSUs
SC/MP.P'SC/MP CPU £9.40 [T4512 23p | TasR 89p | 7418165 TSp | 5213 €2.44 | L8399 €2.30 v
MPA-T Buftered SC/MP CPU £9.40 J74813 38p | 74138 89p | 7415166  £2.26 | 74LS275  £2.50 | T4L5445  £1.50 W"‘ 4
MZB-3 280-CPU £9.40 Jrasu TS| TMS95 €116 | 7a4S170  £2.88 | Tals279 66p | TLSMT  £1.44
MXA-1 2K of 2102 €9.40 41815 30p | 741598 €118 | 74LS173 €1.05 | TAIS283  €£1.92 | 745490  £1.80
MXA.3 8K of 2114 £9.40 [14520 20p | 745107 44p | TAST74 E£0.06 | TMLS200  £1.28 | TAS668  E1.82
MXD-2 16K of 4116 £9.40 741521 22p | 149109 S5p | 7418175 €100 | 7418283 €1.28 | 7418669  £1.82
PRM.2 4K of 5204 €9.40 JI8L52%8 4Bp | 748112 $5p | T4LS18)  £3.98 | 14LS295  £1.85 | T4LS6I0  £2.48
PRM.8 8K of 2708 £9.40 141827 28p | 7418113 50p | 7418183 £2.88 | 7415208 £1.68
RRM-14 BK of 2516 + 6K of 2114 TBA 74528 48p | 748114 SOp | 745190  €£1.40 | 7418324  €2.40
S10-2 RS.232 {two) £90.40 41530 20 (Tus1zz  70p |jasil  £140 | asys 2 74S s
TPA-2 Tape Interface €8.90 741532 27p | Ju8123 T0p | TASI® €130 | jasas €2.94 ) AC 52218 5V/10A £69.90
1P-2 Input Port €9.40 74533 3%p | TALSIZA €980 745190 £1.30 | 748327 €2.08 74504 T3p | AC9221S5V/5A, 12V/TA. —12V/1A —5V/0.1A  £86.80
DCR-6 Keyboard Input €8.90 141537 39p | 748125 S0p | 745184 £1.86 | TalsHT  £1.48 AC 54218 5V/20A £99.20
OP-3 Output Port £9.40 741338 19p | T4L8126 60p (7415185 €138 | JASM8  £1.80 AC 94215 5V/104, 12V/2A. —12V/2A ~5V/0.1A £126.50
ga Pu RinnE g we om by
PSU-A4 Power Suppl! £8.90 - 741835 £2.28
A ] supp:’w £6.50 [Jr4sea 90p | 7415138 83p | 5221 96p | 7415385 o5p FULLVOPEN CARD SWITCH MODE PSU
PSU-C 25V Power Supply €550 M348 €120 7089 8Sp | eS8 €236 | Jaisks  65p 52mm gﬁxSE“cB'de/Zf'B's‘\:/Ag ENE Nty
13-slot backboard, can be used with most of the above boards, 13" x 4% J74LS4S  €1.20 | 745145 €1.08 |7aiS241 €232 | TaS367  6%p T2val PuE o SO, AL
(SBUS-1.1 £17.80 741851 24p | JASI4T €170 fralS242 €232 | 7415368 66p Type AC9251
741554 20p | 7418148 E£1.73 [ 745243 g2 LJasan sl 80 Y £61.75
FLOPPY DISK CONTROLLER BOARD 60 KEY ASCH KEYBOARD MICROPROCESSORS O Comroter;vars, | U moOGULATORS
Thig is used In conjunction with 'Kemitron Z80 boards AY-51013 £4.00 | UMITTY E36 Vision mednistor,
to interface t0 twin single density S/ S 8" floppy disks. 1t || WA eally. Capsciive awicins. metal messtiog ome €49.70 5502 8x 4116 1240 AY5I03 .70
i8 not available as a bare board. butonly buitt and tested. 8. T AY3.
Regrettably Kemitron do not supply circuit diagr‘-:\ KEYBOARD CASES gg%m S gg BB=300 f8.85 J‘;:g:;‘ g:
5.00 i ./
405 x 210mm. Panel size 330 x 188mm  £10.14 [ 6522 £6.95 OYNAMICS 6402 £4.50 ¢
To run CP/M on the system » serial interiace {e.g. SIO ronster ehiracloriste  €4.98
board) to some sort of VDU or terminsl is requireg, ang [ 810%340mm. Paneisize 430 x 115mm  £28.22 {§ 6532 - £8.25 ;‘:‘4511166'( 200nS tgg 1402 £4.50 UM1Z33 E36 Wide heatwidth,
48K of RAM (e.g. three MXD-2 bosrds). The MZB.3 280A-CPU £193 computer VDU type £4.70
board hnlu ':C‘H“ElP ;oh; ‘power on |ump" snd & ‘boot QUME DAISYWHEEL PRINTER ZBOA:PIO €515 UV ERASABLES :IUIZIG E38 Combinad wide
prom’ to load the operating system from the disk High i rinter for with word proces- ¥ 0 % modulstor with
Boot PROM (2708} £19.95 Mﬁ q;:;i,wgg runnino uns;er CP/M. 45?;“( e ZBUA'CTC, £5.75 § 5204 (512x8) £906 CHAR. GEN. KEYBOARD intercarsier sound, M
1 g packag v ac- § 7304-510:0 £24.00 || 2708 1K x 8 30 ENCODER
SP B fioooy disk) ters. por .Iecobndf' R -?2' Int'er'ace‘ (Check 2718/2516 2K x 8 single 5v W 2302 sz | ™
8" FLOPPY DISK ORIVES stock position before ordering. 5400 MPY 5.8 £.98-§ a0 g
ORE Model 7100 £350.00 Qume Sprint 5 Model 45/R0 £1695.00 | gagz ey o9 | 252481501 £i1gs | B3T3 (v tmarcese) €475 | voLTact mequLATORS
Also avallable on lease. 8809 L1995 k % 5p
T.V. MONITOR P.C.8. for OEM users QUME SUPPLIES AND ACCESSORIES | iopoe x opm £323) e T
Suh iy Forms Tractor £€121.00 § 58010 (128 x SRAM)  £3.78 PROM WASHING SERVICE "p
This la on assomblod P.C.B. aiza 130 x | Standard Printwheels €6.80 | 20, se21 ma q 12 £1.08
own 12°/14” Mack e CA.T. (90 Word Processing Printwheels £6.80 | gacs [g: sach prom
ottain o T.V. meni Ribbons {in packs of 12) 8850 ACIA £4.88
the CAT. ] - Medlum inked Fabric Black £€27.60 y UV PROM ERASER RRMWARE VOLTAGE CONVERTER
MO0 €284
Onir 5L brightness, otc. are Included, and Ths oty aAut) Strike Black £27.60 Uv140 £61.20 § 12K ZYMOR for 280 {1 x 2518) MODULES
15 ¥olts = 10% AC 21 1.5 Amp3 and 1 Voit pi-pk Singte Strike Black £40.56 SC/WP H RAR 1/0 Uvigl £10.70 €14.95 § duai for sse in elthorwise 5Y maly
;n:’mn ‘::':l I-plu(“ ot SC/WP 1) |40Hz) 3 EPROMPT £33.00 ;:gltll lor 280 (1 x Zsmlaz I.; tysioms, to obtala +12V, —12V.
[ wilh circult dlagram .50 5 NS 8154 RAM i/0 9.40 E14.
. EUROCARD 19" CARD FRAME NS 8256 1/0 £4.78 2K T Sl 12011 £ S840 : "
it of 2 ond plates + sagles. 2 fremt and 2 rear tie bars, 4 INTERFACE a dynamic RAMs oic. NI lypes nad
Ths i --BRI ﬂ.A p:lrc?.lxxl-?ﬂm”ls'?iu'om inp AN eeatar i 0284 | coomu e oozt BILS966/78 bttt I | (0T ”
3 5 £6.50 1488 [RS232) £49. Size of sach meduie [oxciudin
but hay many fsaturan eety pravieusly fewsd in madats costing COSMAC COP 1002¢ £10.88 | ¥
4 Card peides [pack of 10} £1.5 75431 LED driver AKX WSLMM lor SC/MP W4 3 2708) n3) 34 1 26 x 10mm.
husdroda of pounds mers: COP 1084 £1.25 £49.98 ADIP-12A10
Standard imieriacar [nel “axires’} N8-232. 20mA. (EE 484, E‘."""' Wounting sirips (pair) £3.27 75492 Descripts lente avaabi] . :r;v 1) /
Centroaics 1/0. 15 baud raley ts 9800, 100 characiers par 34 comversion it o grLl STATICS {Moatly 450nS) INaz5 1K Eloktar J 1x27 3 e G
) 7 for R inis saparoe 36 19° 0-typo cosel £32.88 § 2102~ 1K x ) £1.20 | BT26/8728 oktar Jualer {122706) Type ADIN-12410
OIN 41812 Ewrocard Connectors 212-256 % & L4 E10.05 § - 120 owtpet, (Z5-84mA) €405
54 way Phug rows o+ (84/96) c2.22 | 2114 1K x4 AY-3-8310 T4KELBUG Bx5204)  £33.00 § Type ATMD-12A10
B4 way Sacket rows 1+c (84/96) £330 § 8x2114 FD 1771 ETIBUE 1 |1 x 5204 ! 2129 b avpet, 20 {1242m4)
4 way Mg row /B4) €271 f2anaL-1Kxd ETIBUG 2 |1 5204| £35.25
84 way Sackst row £4.24 ] 4116 16K x 1 z0ons SCMP/KE [1x5204)  €14.95
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Magnetic Tape
Sequencer
P. Hill, Chelmsford

Tre following circuit enables a syn-
thesiser sequencer to be constructed us-
ing a tape recorder as the storage device
for the control signals. A1 kHz sinewave

AV

R2
100k

R1
47k
NOTE:

1C118 741

-0
DC CONTROL
VOLTAGE TO
VCO ETC.

D11S 1N4148

is amplitude-modulated by the DC con-
trol voltage from a keyboard, for exam-
ple, using a voltage-controlled amplifier.
The output of the VCA is connected to a
tape recorder and recorded.

On playback, C1 couples the AM
signal to an AM demodulator compris-
ing D1, R1 and C2. The demodulated
signal is a replica of the original control

voltage and is passed to the buffer built
around IC1, an op-amp wired in the inver-
ting mode. The output is fed to the con-
trol input of a VCO, etc.

RV1 applies a DC shift to the output
and can be used to vary the frequency
range of the VCO. RV2 varies the gain
and can be used to adjust the frequency/
voltage law of the sequencer.

o e e e

One IC Dice

P. Heap, Cambridge

This must surely be the simplest possi-
ble electronic dice; it uses one IC, one
resistor and six LEDs. Operation of the
circuit is as follows. Normally the resistor
keeps the input to the 4017 low and one
LED is illuminated. When the plate is
touched, mains hum is injected into the
circuit by the finger. These input pulses
are counted by the 4017, making the
LEDs flash too quickly to see the number
displayed. When the finger is removed

o

16

the 4017 stops counting and a steady
display is obtained.
This principle has other applica-

tions: it could be used to clock a binary .

counter or applied to a gate, and used to
provide a general-purpose 50 Hz clock.
If the resistor is removed and the touch
plate made large enough, sufficient hum
is picked up to cause the circuit to count
on its own.

The outputs of the 4017 could easily
be decoded, using a diode matrix, to pro-
duce a proper dice display. However,
this increases circuit complexity and ex-
tra driver transistors would probably be
needed.

+5—-9V
14
TOUCH
PLATE 13
—

4017

6

w| .

8
e
10M 2 4 7 10 1 5
A L4 b2 L% &%
ov
e £ ¢ ¢ ¢

Triton Tape

Maodification
D.E. Buchan, Bristol

| have found that the major problem
with tape load on the Triton is that the
filter can exhibit different phase
responses with time, so that a program
loaded one day would need several at-
tempts the next day to get a good load.
After the modification the load rate was
100%. The modification involves chang-
ing the filter from a narrow band-pass
filter, centred around 400 Hz, to a band-
pass amplifier with abandwidth of about
3kHz from 400 Hz to 3.4 kHz (the
telephone system bandwidth).

The changes required are as follows:
C28 and C31 are changed to 47n
ceramic, C29 is removed from the board,
and a 47n ceramic capacitor is con-
nected between the collector of Q3 and
+ 5 V. R39(4k7) may have to be changed
to reduce sensitivity (eg 12k).

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these items.
ETI 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. Items for consideration should be sent to ETI TECH-TIPS,
Electronics Today International, 145 Charing Cross Road, London WC2H OEE.
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Stereo Balance
Meter

G. Durant, Selby

Balance on a stereo amplifier is
usually set by ear, but this of course can
be very difficult to judge. If an
amplifier has abalance meter atall, it is
usually of the centre-zero moving coil
type — bulky, old-fashioned looking
and expensive. This circuit is designed
to overcome all of these problems.
The outputs from each channel
are fed to the two inputs of IC1, this
being connected as a differential
amplifer. If the left and right channels
are of equal levels, the output of IC1
will have its output at about halfway

% 47k

1k0
RED—“BALANCED"
LED2

1«0

GREEN LED3

NOTE:
1C1,2 & 3 ARE 741
ALL LEDS ARE 0.2” OR SQUARE

between the supply rails. If the left
channel gets above the level of the
right channel, the output of 1C1 will
approach the 0 V rail. If the right
channel is loudest, the output becomes
positive. -

IC2 and 3 are also differential
amplifiers, but in this case they are
driven by the output of IC1. LEDs form
a display at the outputs of the two ICs.
Pin 2 of ICs 2 and 3 each go to a preset
across the supply. In practice, the
preset in conjunction with IC2 is set to
hold pin 2 slightly above 0 V and the
preset connected to IC3 is set to hold
pin 2 just below supply voltage. These
settings, however, must be set by trial
and error so that the circuit works
accurately.

-0

The output of IC1 is connected to
the non-inverting inputs of IC2 and 3. If
the output of IC1 approaches the
supply rail, the outputs of ICs 2 and 3
will also go high, thus illuminating LED
3. This would happen if the right
channel were dominating. If the left
channel were dominant, the outputs of
ICs 2 and 3 would be low, thus
illuminating LED 1. If the two channels
were equal in amplitude, the outputs of
ICs 2 and 3 would be high and low
respectively, lighting up LED 2.

The circuit can easily be added on
to a ready constructed unit without
using up large amounts of panel space,
or used as a add-on unit for a hifi
system. The unit draws about 20 mA, so
battery operation is practical.

D1
02
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/I SWila q2v

D3 D4 1000u

N 8
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FEATURE : Tech Tip Special

Alarm Clock
Modifications

M. Rogers, Swansea

TO IC1
PIN 4
(AS BEFORE)

Q3
{AS BEFORE)

R27
1m0

o6
FIXED J)
sSw7 Ka ;
swa © 1
FROM RANDOM
1C3d

|
PIN 10 !
|
I

Computer PSU
Back-up
E. Williams, Helston

Oheofthe problems of running amicro-
computer without auto-battery back-up
is that, if the mains fails (usually after
entering a long program), you lose the lot
and have to re-enter it from the start. It
only takes the 5V supply to disappear
for a few microseconds for the damage
to be done.

After being caught once (and once
was enough), | designed the supply
shown here.

At switch-on the full-wave rectifier
(D14) supplies regulator IC1, which gives
5 V after steering diode D7. D5 raises the
output of IC1 to compensate for the
drop across D7 (as does D6 for D8).

The collector of Q1 is normally held
low, initially by C4 and R5 while C1 and
C2 are charging to the full supply poten-
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sws
1-POLE
10-WAY

tial, and then by base bias network RV1,
R2, R3. The low at Q1 collector holds
SCR1 off via R6. The Ni-<Cd batteries are
tricklecharged by R1-LED1; LED1 lights
up -to indicate that the batteries are
charging and becomes reverse biased
when the unit is switched off to prevent
battery discharge.

If the mains fails or is switched off,
either by accident oron purpose, the cur-
rent flowing into Q1 base via RV1 and R2
decreases to zero. Long before the supp-
ly to IC1 has become too low to maintain
the 5 V rail, Q1 will have turned off and
fired SCR1. This allows the batteries to
supply IC2, a second regulator which
takes over from 1C1 before the micro-
computer supply is interrupted. LED2 is
turned on via R7 to give an indication
that the batteries are being discharged.

If the mains should now come back
on, LED1 will again light to indicate
mains presence, but LED2 stays on until
the reset button is pressed to switch off
SCR1.

Here are some modifications to the ET!I
Musical Alarm Clock which make iteven
more versatile. The first enables an or-
dinary LCD alarm watch module to be
used in the design, allowing the construc-
tor to choose exactly which functions he
requires, depending on the watch bought
(eg day/date, snooze alarm, chronograph
etc). The module is easily removed from
the case once the back has been taken
off — fine wire is soldered to the circuit
board and switch plates to connect the
module to the remainder of the circuit.

The first diagram shows the changes
necessary to allow the musical chip to be
continuously enabled by the pulsed
alarm tone from the watch module. The
alarm output is taken from the most
positive of the small springs on the
module when in the alarm condition.
C13 may need to be increased if awatch
unit with a long on-off bleep time is used.
R12 and R13 in the original circuit are not
needed and Q3 can be left on the PCB.
Some constructors may feel that the
decrease in display size is easily offset by
the approximate halving of the cost of
the clock.

The second modification allows
you to select which tune is played by the
chip, either in alarm or test mode. This is
useful if you want a favourite tune
played, or if you simply want to hear all
the available tunes without waiting for
them to be played randomly. There is
enough room on the PCB for the pads for
Ry to R;; if the board has already been
etched then flying leads can be taken
from the IC socket pins directly.

When you wish to switch the unit
off, first switch off the mains and then
press the reset button to turn off SCR1. In
this condition there is no drain from the
batteries so the unit can be left for weeks
without detrimental effect. Four amp-
hour Ni-Cds were used to give a9V6 sup-
ply. Two units have been built and both
have proved 100% reliable.

If a supply of less than 1 A is re-
quired, 7805 regulators can be used and
D7, D8 can be replaced by 1 A devices.
The transformer and rectifier diodes
should be rated in accordance with the
current required. RV1 should be set to
middle position and then adjusted for
best operation. If battery voltages
greater than 9V6 are used, R7 must be in-
creased in value and R1 decreased. The
transformer, bridge rectifier, IC1 and
C1-3 may be available in your original
supply, in which case it will only be
necessary to modify it as shown in the
diagram.
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Transposing Master
Tone Generator 16213 6200

R. Basterfield, Birmingham

The circuit shown provides auto-

matically correct transposition over a
+ 2 octave range after a single tuning
operation. This eliminates the need for a
trained musical ear to set a bank of often
expensive presets.

IC1 generates areference frequency
of 332kHz. IC2 is a top octave syn-
thesiser and IC3 is a CMOS phase-ocked
loop, producing a high frequency on pin
4 in proportion to the phase difference

PITCH OUTPUTS
7 TO DIVIDERS
LOAD =15k

D1-13 ARE 1N4148

between the reference frequency and
the output pitch selected by SW1. Any
output selected by SW1 is always forced
to produce the same frequency as the
reference, so shifting the whole top oc-
tave. C4 filters RFI from the leads to
SW1, which were 5” long in the pro-
totype.

W1

1POLE 12WAY
MAKE BEFORE
BREAK

To set up, select G#(pin 11) with
SW1. Set RV1 central. Adjust PR1 to give
A = 440 Hz or IC1 output pin 3 to give a
300.7 us period.

The S50240 is available from Tandy
Corporation.

Micropower LED

Flasher
D. Stewart, Wick

This circuit will brightly flash an LED,
yet has a supply current of only 150 uA.
In a normal 555 astable, the timing
capacitor is discharged straight to
ground. Here, the charge is made use of
by discharging it through the LED. A sug-
gested use is for an on-off indicator in a
battery-powered circuit.

With a slight modification the cir-
cuit can be used as a good battery in-
dicator. A potential divider is connected
to pin 4 (reset) from the supply rail of the
circuit whose battery is being monitored,
so that when the supply drops below a
predetermined voltage, then the voltage
on pin 4 drops below 0V7. Thus the LED
will only flash if the supply is higher than
the predetermined voltage. Keep the
value of the resistors high to reduce cur-
rent consumption (eg TMO for R1).
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FEATURE : Tech Tip Special

Cheap Light
Sequencer
Kevin Kirk, Malta

This light sequencer is basically an ex-
tended monostable. The sequence tim-
ing can be changed by changing each of
the timing capacitors. Using a 4011 will
create a moving hole display; a moving

light display can be obtained by replac-
ing the 4011 with a 4001 or putting an in-
vertor at the points marked ‘x’. If an EX-
NOR is placed here a single switch may

be used to change from one state to the
other. With the values given the sweep
rate will be very slow and is used for a
slow sign changer.

R7 1 L
47k p

RS

10M

LT

-

140

+
rels -
47u zD1

Qs

a9 —
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NOTE:
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Digital Mark/Space
vad vaa G.C. Dean, Taunton
vdd OR GND T
SUIT APPLICATION
T /7-,77—| T This circuit provides amark/space ratio
16 8 16 9 at the Coyr pin which depends on the
o——] e« a0 |2 Lo SR =) binary value set up on BO to B7. As Q0 to
o , 5 ——< $0_83 Q7 gradually increases in value, due to
a1 Al c2 ° incoming clock pulses, Coyr = 0 if
wle 3, —° QO...Q7 + BO...B7 < 11111111 and
_— vad Cor = 1if Q0...Q7 + BO...B7 >
s k2 g A:O ouT 1, . 11111111, The higher the value of
, . 4BL1 ZBE = Py BO. . . B7, the quicker Cyr will become 1
Qs 7144 W —0 after Q0. ..Q7 is automatically reset,
o ; [ [ [ [ s ° } s4-87 and the higher the value of the mark/
! as [ [ [ 5 1c3 o space ratio. 'The proportion of time that
as 2 [ [ = n¢ CARRY 4 o Cour is 1 is given by:-
ou ¢
q [ s o /256 _
o P AT e . _/;” WITH VARIABLE (Valueof BO. . .B7) + C(=0or1)
15

256

Note that for Co; to be permanently O
C, must be0(and BO. . . B7 = 00000000)
and that for Co 7 to be permanently 1 Cy,
must be 1(and BO. . . B7=11111111).
The circuit could have its clock in-
put connected to a microprocessor
clock, BO. . .B7 connected to the data
" bus and Cg,r to a moving coil meter or a
red/green LED (RS 587-080). Then the
meter reading will be proportional to, or
the colour of the LED will depend on, the
valueof BO. . . B7.
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D-to-A (By Stealth)

BIT3 gIT2 BIT1 BITO } TWO's COMPLEMENT

NOTE:
1C1,2 ARE 40898

S.R. Gillbard, Liskeard PO
Vdd = +V

T his Dto-A converter uses 4089Bs, '\2“- T
which are four-bit binary rate multipliers. 2V2rRe
Each rateselect input controls an inter- 3 12 i e 3 f2 s Jae
nally generated pulse train, with frequen- 2 e Y e 2 % &% ae—, oV o
cies of 4, Vi, V& and 1n6 the clock fre- " , “ s | wics
quency. All pulses coincide with a low INH O WH 2 ooy K
state of the clock signal. The rate output o] ser out 4 ' - RC
is formed by interleaving the selected ek STR  cL S sTR cL 51% s°F
pulse trains. The output of IC1 consists of ) 10 13 9 10 3 |7 2
Ny pulses per 16 clock cycles, where N, § L /;/-7
is the high-order nibble of the eight-bit ‘
word (hence N, =< 15). The sixteenth wmaster
(blank) clock cycle allows space for the €19 [ [ O vss

M o— —

low-order section, IC2, to insert up to 15
pulses per frame (256 clock cycles) as
determined by N, , the low-order nibble.
Due to propagation delays the pulses at
the IC2 ‘rate’ output, when present, will
persist for a short while after the clock’s
rising edge. IC3 makes use of this feature
to extend each pulse so that it complete-
ly fills one clock cycle and hence merges
adjacent cycles at like polarity. More im-
portant, 1C3 resynchronises the transi-
tions between high and low levels, accor-
ding each ‘pulse interval’ the same
significance.

The resulting waveform may be
considered to be a distributed pulse-
width modulation in which the max-
imum continuous duration at the ‘wrong’
polarity is equal to one clock period, the
error thus being dispersed throughout
the conversion cycle. This should be con-
trasted with a strict digital implementa-

B R T S R e R P 0 R SR B

Synthesiser Interface
For Transcendent DPX

D. Pallant, London

T his circuit was designed to interface a
voltage controlled synthesiser such as
the Transcendent 2000 to the Transcen-
dent DPX.

The sixmultiplex lines, AO1 to AOS6,
are converted into a staircase waveform
by the D-to-A converter, IC1, and are also
NANDed by IC2 to give a‘’keyboard scan
finished’ signal. The converter output is
fed into two sample and hold circuits
which sample the waveform (IC5,6,7)
and output it to the buffer and level con-
verter 1C8. When SW1 is open the first
sample and hold will remember the
voltage on the D-to-A converter when
the scan reaches the lowest note pressed
on the keyboard. The logic in this case is
performed by a latch and a NAND gate

56

tion of PWM in which the signal would
be high for number of adjacent clock
cycles and low for the remainder of each
frame. It will be noticed that, while both
types have the same average level and
would require the same bandwidth for
accurate transmission, the standard
form has much larger low-frequency
components. This is most strikingly il-
lustrated by the conversion of a digital
zero. PWM produces a 50% square
wave with a frequency equal to the
frame rate; the distributive technique
generates a square wave at 128 times
frame rate! While other conversions pro-
vide increasingly less marked contrasts,
it is only at the extreme limits of +127
that the two systems return identical
results.

which output a pulse when the first note
is pressed but, due to the latch, ignore all
subsequent notes until the latch is reset
by the scan finished signal. The second
sample and hold is triggered by the ‘scan
finished’ signal from 1C3a, and will
therefore output the voltage on the first

sample-and hold at the end of each scan. -

If SW1 is closed the first sample and
hold will remember the voltage of the
last note pressed all the time. This is
because itis then triggered solely by CIN,
which goes low as the scan reaches each
key pressed. At the end of the scan the se-
cond sample and hold will then output
the voltage proportional to the highest
note pressed. The buffer on this circuit is
widely variable and could be used for
most VCOs. The volts per octave scale is
set by PR1 and the tuning by RV1, both of
which should be set up for the VCO to be
used with the circuit. A suitable trigger
pulse for the Transcendent 2000 can be

obtained by inverting the key pressed’

This feature of the distributive
technique permits the use of quite sim-
ple averaging filters with relatively high
cut-off trequencies and hence fast rise
times. The four-component network
shown, when used with a centre frequen-
cy equal to half the frame rate, will sup-
press ripple to more than 80 dB below
peak reconstructed sine wave.

The digital input is completely asyn-
chronous, therefore any data feed below
frame rate is acceptable. Faster data
transfer will result in a slight loss of preci-.
sion and low-evel intermodulation bet-
ween frame and feed rates. if only seven-
bit conversion is required, the inverter
should be driven in parallel with the high-
order‘C’ line, producing a halfrange out-
put.

(KP) signal which can be obtained from
the output of IC7 (pin 9) on the dynamics:
board.

The circuit can be easily fastened in-
side the right-hand end cheek of the DPX
above the dynamics board, and two
Va-inch jack sockets put on the back
panel for the voltage control and trigger
outputs. The logic signals required are
obtained off the dynamics board as
follows:

AOO IC17, pin 8
AO1 SK1, pin 5
AO2 SK1, pin 4
AQO3 SK1, pin 3
AO4 SK1, pin 2
AO5  SK1,pin1
CIN 1C6, pin 4

In almost all cases there is a through-
board pin that can be used as a terminal

point.
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Bidirectional Audio
Link
T.P. Hopkins, Stockport

This simple circuit arrangement
enables audio signals to be sent along a
single piece of coaxial cable in both
directions simultaneously, The circuit

consists of two identical parts, one in.

each device connected. The input

signals are buffered by IC1, 1IC101 and.

fed to the cable by resistors R5, R105.
€2, 1C102 subtract the signals on the
cable from the output of the buffer
amplifier; the difference is the signal put
onto the cable at the other end. The net
result is that signals inserted at one end
appear only at the other end.

The audio signals should be bet-
ween 100 mV and 3V (RMS). Poten-
tiometers PR1, PR101 set the rejection of
the unwanted signal; these should be of
good quality, and preferably multiturn
presets. A rejection of 50-55 dB can be

obtained.

The prototypes were used in an
audio system where the control unit was
remote from the signal source and the
power amplifiers and speakers. Other
possible uses include intercom and
talkback systems. If this technique is
tried at higher frequencies, resistors R5,
R105 should be adjusted to match the
characteristic impedance of the coaxial
cable used. A similar system has been
successfully used for digital signals.
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Memory-mapped
Sound Generator
W.S. Maggs, Bristol

Hereis a circuit idea for using AY-3-8910
Programmable Sound Generator chips.
on an Apple bus.

The usual way of interfacing these
chips to microprocessors (other than PIC
1650) is by using PIAs. However | wanted
to remove the additional burden and
wastefulness of programming PIAs by
memory-mapping the PSG. This is done
as follows; from the data sheet pins BC1,
BC2 and BDIR control the chip opera-
tion (see Table 1).

It can be seen that if BC2 is taken to
+5 V then only BC1 and BDIR control
the chip. | tried various gate layouts but
these failed. Finally | used a dual 4-line to
1-line data selector (74LS153), each side
controlling BC1 and BDIR respectively.

To control the “153 | used the R/W
and AQ lines of the Apple onthe A and B
inputs. The inhibit input was selected by
a signal from the 7442 so that the “153
was only selected if the ‘0’ output of the
7442 was low (see Table 2).

The selection of the 7442 is an easy
matter on an Apple bus because each
slot has a line DEV which selects one of
16 addresses. To make programming
easier the reset pin of the PSG is also
memory-mapped. The OR gate on out-
put ‘1" of the 7442 makes sure the reset is
only selected by one address.

A simple program to test the chip is
given. Since the PSG requires a register
address first, then the data for the
register, the register address (latch ad-
dress)is mapped COXO0(where X is the slot
number + 8). The data is then read or
written to COX1 with the reset on COX2.
Resetting the PSG clears all registers. In
the program the data is held at 2000 Hex,
with the number of registers used in

2000, followed by the data and then the
registers (hi = lo). To reset the PSG a
dummy store is used.

Since the load requirements of the
Apple bus are fixed, the R/W line is buf-
fered to enable two PSGs to be used. The
I/O ports of the PSG can either be used as
extra PlAs or to address PROMs. The
signal outputs of the three channels of
the PSG drive a conventional audio
amplifier (LM380).

Program for frequency 440 Hz

1000 8D C2 CO STA $COC2
AC00 20 LDY $ 2000
BEO04 20 LDX$ 2004, Y
B9 00 20 LDA$ 2000, Y
8E COCO STA$ CoCo
8DC1 CoO STAS$ CoCi
88 DEY
DO F1 BNE $ 1006
60 RTS

2000 04 OF 3E 00 FE 08 07 01 00

O +5V
TO SECOND
PSG q
I 40
NOTE: oy
IC1 1S AY—3-8910 ] 2
o u-21{ sunes S o a
iC4 1S 740832
iC5 IS 74LS04 ¢
10818 LM380 DaTe 8 LINES 37-30
6-13 | 8LINES o B 6
4 [ G 2
g 1
1000
ic1 3
100n (
TO SECOND 18 3R q
PSG : o
r 2 % o a7k
o {><,L - 1 .
FMhz cLock) ICsa 3 7
TO SECOND = L Table 1
PSG oy
N {>.c$ ¥ e BDIR BC2 BC1 PSG FUNCTION
" 6 |7 e
o— 0 1 0 TRISTATE
A0 1c2 0 1 1 READ PSG
1 1 0 WRITE PSG
3 s|1o|12| a[ 5] e[11]13 1 1 1 LATCH ADDRESS
- i Table 2
Al 15 +5V ov .
(7442) (R/W) (A0) (BC1) (BDIR) PSG
o l A B Y1 Y2
P 1 X X 0 0  TRISTATE
. 7O SECOND 0 0 0 1 1 LATCH ADD
— PSG 0 1 0 0 0 TRISTATE
BEV 0 ‘0 1 0 1 WRITE PSG
0 1 1 1 0 READ PSG
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Self Instruclion Courses from Cambridge 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 in
widespread use. Teach yourself with acourse
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 essentiats 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, variable
names; LET; errors; coding simple programs.

Book 2 High-and low-level languages; flowcharting; functions: REM and documentation;
INPUT, IF...THEN. GO TO: limitations of computers, problem definition.

Book3 Compilers and interpreters; loops, FOR...NEXT, RESTQRE; debugging: arrays;
bubble sorting; TAB.

Book 4 Advanced BASIC: subroutines: string varnables; files; complex programming;
examples; glossary.

JOIN THE DIGITAL

DESIGN OF DIGITAL SYSTEM
(DDS) 6 Vols. £13.50

Written for the student or enthusiast, this
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 circuits; and finally to an under-
standing of the design and operation of
calculators and computers

BOOK 1 Decimal, Octsl, hexadecimal, ang binary ber sy and ¢ between
number systems, negative numbers. complementary systems. BOOK 2 OR and AND
tunctions; multiple-input gates; truth tables: De Morgan's Laws. canonical forms; logic
conventions; Karnaugh mapping: three-state and wired logic. BOOK 3 Half full. serial, and
parallel adders, subtraction; processors and ALU's; multiplication and division. BOOK 4 fiip
flops; shift registers: asynchronous, synchronous, ring, Johnson, anc exclusive-OR feedback
counters; ROMS and RAMS. BOOK & 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 modes; input/
output systems; program interrupts: interrupt priorities; programming; assemblers; computers;
executive programs: operating systems.

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. Need we say more?

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 regulations, government legisiation,

office procedures etc.
THE ALGORITHM WRITER'S GUIDE (AWG)
explains how to define questions, put them in the best order and draw the flow

£4.00
chart, with numerous examples.

Digital calculators and watches came in during the 1970's. Soon you will see
digital cash cards, telephones, car instruments, and TV messages from your
friends. O

DIGITAL COMPUTER. DigyDinis 25,8
LOGIC AND ELECTRONICS [ZREs =rrerm
(DCL) 4 Vols. £7.50 Logic and

Electronics
A course covering the material in italics on

the left, but at a slower pace. {4 vols) m'
8 s I'

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. Our free booklist is sent with each
order

CAMBRI DGE L EARNING LT D, (Reersiree m Enatanc No. 1328762)

Unit 13, Rivermill Site, FREEPOST, St. Ives, HUNTINGDON, Cambs PE17 4BR. Phone 0480 67446

Order Form

To: Cambridge Learning Ltd., Unit 13, Rivermill Site, Freepost, St. lves, Huntingdon, Cambs. PE17 4BR

FOUR WAYS TO PAY.

1) A UK. cheque or 3 UK. postal
order {Not Eire)

2) A bank draft. in sterling on a

PLEASE SEND: auantty Name . ..., e b (Lt &3 Coy
major ban

THESE PRICES COVER THE COST OF 3) Please charge my Access/
CPB  {£10.00) SURFACE MAIL WORLDWIDE, Address ........... g":::':a" Express ‘Barclaycard/
BHB (£11.50) AIRMAIL: Europe, North Africa, Middle Vise, Mastercharge Trustcard
ANS  (£5.90) East, add ' to price of books. Japan, . .. .. . .. ..., .. %5 P LY mxl- ;

Australia, New Zealand, Pacific Islands Card No
AWG (£4.00) add %. Elsewhere add . i

(e Expiry Date

Ity ekt U.K. Delivery: up to 28 days (or send Signed
DCL (€£7.50) L 50p per course for 1stclass post) . ... ... .. ... Y o o el Or phone us with these credit card

details on 0480 67446 {24 hour
ansafone service)
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BECOME AN INSTANT MUSICIAN
NO EXPERIENCE NECESSARY

Create your own music with a VL-TONE. You combine the sound, rhythm and
tempo and the VL-TONE plays it back . . . beautifully!

CASIO VL-TONE (VL-1)

Electronic Musical Instrument o -
and Calculator

(R.R.P. £39.95)

ONLY £35.95

VL-1: Utilises Very Large Scale Integrated circuit advanced technology. This com-
plete 29-note synthesiser records and plays back. The octave shift switch expands the
range of the kevboard to almost 5 octaves.

Preset sounds: Piano, Violin, Flute, Guitar, Fantasy and ADSR (sound wave that
can be varied in over 80 million ways).

Auto play: ONE-KEY or MANUAL playing can be recorded and will be plaved back
in the form of a melody.

Auto rhythm: 10 built-in rhythms, with variable tempo and balance, can be incorpo-
rated in manual playing or added to your recording.

Built-in melody: Pre-programmed German Folk Song with rhythm accompaniment.
Play it any time and practice tempo changes.

Facilities: LCD numerical display shows pitch, including sharps and programming
information. Built-in amplifier and speaker. Output jack.

Calculator: 8 digits. +, —, x, +, square roots, %, and fuli memoryv.

Power source: Four AA size batteries or AC adaptor (price £5).

Dimensions: 30mm X 300mm X 7Smm (114’' x 1134’ x 3"').

This compact, battery powered lightweight (438g. 15.40z.) can be played anywhere.

Please order now for May delivery

ACLASSICINITS TIME

Battery powered, it is ideal for car, caravan, boat, lounge, kitchen, bedroom, office,
or as a fob watch, using the evelet and leatherette pouch supplied.

PQ-20
ALARM
CLOCK

R.R.P.£14.95)

ONLY
£12.95

Large LC Display of full digital time. Symphonic alarm (Mozart, No. 40), or buzzer,
with snooze facility. Hourly time signal option. Integral speaker and amplifier. Rapid
setting. Accuracv +/— 15 secs./month. One lithium battery lasts approx. 12 months.
Dims.: 9.3x108x48mm (38x4Yx 178""). 53g (1 90z.)

MA-1 Battery Alarm Clock

Similar to PQ-20 but has blue LC display, nightlight, 3-position volume control. 3 AA
batteries last 15 months approx. Dims.: 43 X 115 x 76mm (1% X 412 x 3 inches).
Ivory coloured case. (R.R.P. £11.95) ONLY £9.95.

OUR BEST-SELLING SCIENTIFIC

CASIO FX-3500P

Statistical regression and integrals.

Non-volatile memories and stores.

38 functional (non-volatile) steps. 2 programme sto-
rage capability. Unconditional and conditional
jumps, 7 (non-volatile) memories; one independent,
6 constant memories. 18 pairs of parenthesis, nest-
able in 6 levels.

61 built-in functions, including:

Integrals (Simpson’s rule). Linear regression, loga-
rithmic regression, exponential regression and
power regression.

Hyperbolics, se:

T T LT R
s10ns.
ﬂ B - . 10 digit mantissa or 10 + 2 exponent.

| and co-ordi conver-

Two silver oxide batteries give approximately 1,000
hours’ continuous use with power-saving automatic
cut-off, with data and memory protection.

Dims.: 9/32x278x%5V4 inches.

Supplied with leatherette wallet.

ALL THIS FOR ONLY £22.95*

sEmBnn
(o] Jeof = Joo Ry
&

We will BEAT any lower advertised price by 5% providing we
still make a profit! Prices include V.A.T. and P. & P. Return
of post service subject to availabilitv. Send vour order FREE-
POST; no stamp required.

* PRICES

Send cheques, P.O., or phone your ACCESS or BARCLLAYCARD number to:

Dept. ETI, FREEPOST
164-167 East Road
Cambridge CB1 1DB
Tel. 0223 312866

TEMPUS

SPACE INVADERS WILL ALAKM YOLU
The price won’t

CASIO’S MOST
AMAZING WATCHES
EVER

Display: Hours, minutes, seconds, a.m./p.m.,
day and date. 12- or 24-hour format.

Auto Calendar: Day, date, month, year.
Alarm: 24-hour, with “on” symbol.

Hourly Chimes: Time signal every hour, on
the hour. Easily switched on or off.
Professional Stopwatch: Lap times, etc., from
1/100 second to 24 hours.

Dual Time: Second time zone.

Calculator: 8 digits, four functions, with con-
stants and display symbols, and FINGER-
TOUCH KEYBOARD.

DIGITAL SPACE INVADER GAME/with
sound effects and scoring.

Water resistant case. Mineral glass.

CA-90: 46 x 36 + 10.55mm. Black resin.
CA-901: 40.5 x 35.2 X 10.5mm. Metal.

ONLY £29.95

THESE

CA-901 (R.R.P. £34.95)

The random digital invaders attack from the
bottom right and move across the display.
Every time you tap AIM you missile number,
top right, progresses by 1. When your missile
number coincides with an invader, tap FIRE
and that spaceship will disappear, adding to
your score. The game is over if 3 of the 16
spaceships in an encounter penetrate your de-
fences.

There are 2 stages, each stage having 9 encount-
ers. 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 to stage 1 but the score, displayed after
each encounter, is incremental.

CA-90 (R.R.P. £27.95)
ONLY £24.95

SUMMER TIME!

Now is the time to buy a Sports Watch for your holidays and outdoor activities.
These models (except HV027) are WATER-RESISTANT TO 106 METRES and
suitable for swimming, snorkelling, sailing and most other outdoor sports.

SEIKO DUAL DISPLAY

Analogue display of time with sweep second hand. Independent digita! display of time
(12- or 24-hour format); dav/date calendar; 24-hour alarm function; hourly time
signal; 1/100 second stopwatch. Instant setting. Luminous dial. 2-year battery life.
Battery life indicator. Stainless steel case. HARDLEX glass. JET 088. Black outer
bezel. 100-metre W/R case, 36 x 40 X 9mm approx.

JET 088

100m W/R

HVO27

S W/R

wrmm—t

CASIO ALARM CHRONOGRAPHS

100-metre water resistant

W150
All stainless

Stainless- w100
steel case All black
black resin moutded
strap resin

£19.95

£25.95

Al have an easilv-read display of full time and calendar, with half-hourly time signals
which can be switched on or off. Easyv-to-use functions include: 24-hour alarm.
Professional stopwaich measuring lap times, etc., to 1/100 second. Countdown
alarm timer with repeater memory function. The time is always visible regardless of
the display mode. One-touch selection of 12- or 24-hour format. Micro light for night
viewing. *15 seconds/month accuracy. Amazing 5-vear battery life. 9.65mm thick
case with mineral glass face.
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PROJECT

little green aliens by taking a trip to your nearest pub or

amusement arcade. But it wasn’t long before you could
indulge your violent tendencies in the privacy of your own
home with TV game versions. Nowadays it’s possible to avoid
withdrawal symptoms wherever you may be by purchasing a
hand-held version — the invaders are even turning up in
calculators. Now ETI presents a simple-to-build hand-held
game that, while lacking the refinements of commercial
machines (such as custom-designed little ‘alien’ LEDs), is still a
lot of fun to play with and offers a full range of sound effects.

The ‘field of battle’ and the score display both take the
form of a line of LEDs. When the game is switched on, ‘aliens’
begin to drop towards you, their passage being shown by the
LED:s in the display lighting one after another. When the tenth
and final LED is lit, you have to fire your laser at the alien by
pushing the ‘fire’ button. If you're successful, the score display is
increased by one and another alien launches his attack. For
simplicity and low cost, a simple binary counter is used to
register the score.

The catch is that as you destroy the aliens, the speed at
which they fall increases quite rapidly. The game has a built-in
time limit of about 25-30's, and the object is to achieve the
highest score before the game ends. Your reactions have to be
pretty accurate because firing the laser when the ninth LED is lit
will zero your score.

Four voltage-controlled oscillators are provided, giving the
familiar tromp-tromp-tromp, laser fire, falling bomb and explo-
sion noises. An on-off switch is provided for the sound so that
battery life may be extended, if desired. The unit consumes ap-
proximately 15 mA with sound or 5 mA without.

Construction

The circuit is built on a single PCB but for reasons of space
this is fairly cramped and several components are mounted ver-
tically. Tantalum capacitors are also used instead of ordinary
electrolytics because of their small size. Solder all the com
ponents in place as shown on the overlay, using a soldering iron
with a fine bit and lots of ‘due care and attention’; the PCB
tracks are very fine. Take the usual precautions when handling
the CMOS ICs.

Note that R29 and C13 are not located on the PCB but are
soldered into the loudspeaker lead — the photographs should
make this clear.

A T-shaped hole is cut in the top of the case to reveal the
LEDs and a piece of red plastic can be stuck over the aperture to
improve the viewing contrast. Of course, you'll have to cut
holes in it above the green LEDs or they'll disappear! The three
switches are also mounted on the top of the case; the
loudspeaker is fixed to the bottom after drilling a few holes to
let the sound out. Thin plastic strips are glued to the sides of the
case to support the PCB the correct distance from the cutout.

O nce upon a time you could only blast the hordes of

ETI JUNE 1981

ALIEN ATTACK

Hand-held games are becoming just as popular

as the arcade versions (we can play in the comfort
of our own office!) so we just had to publish our
own version. Design and development by R. Eley.

ET|
ALEEN ATTACK

e

/

i S
Now the interwiring can be completed and the case screwed
together.
This completes the construction of the project; now you
can be the envy of your fellow commuters and annoy total
strangers in your efforts to beat your last score.

i,
o

The completed board, wired up to the lower half of the case. The remain-
ing wires go to the switches on the front panel. N
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B.K. ELECTRONIGS
‘ A SOUND GHOIGE

FACTORY FRESH THANDAR
~ TEST EQUIPMENT BY SINCLAIR
ey The very latest TM352 HAND
LCD DIGITAL MULTIMETER

Y4''-3%; digit display

DC and AC volts

DC current.

Resistance and diode check

Audible continuity check.

hFE measurements.

* Latest push-button controls for ease of operation.
DC voitage 200mV. 2V, 20V, 200V, 1000V

AC voltage 200V and 1000V.

DC current 2004 A, 2mA, 20mA. 200mA, 10A.
Resistance, diode check and continuity test 2KQ,
20KQ), 200K, 2000KQ

hEE measurement 0-1000

Power requirement 9V (PP3 battery)

Price £49.95 including test leads and battery.
Carry case £2.01

SC110 FULLY PORTABLE OSCILLOSCOPE

The new Thandar SC110 represents a breakthrough in oscilloscope development. The

Full-sized performance SC110 is less than 2*' thick and weighs

* 10MHz bandwidth

* 10mV per div. sensitivity

* Full trigger facilities are provided,
tncluding brightline and auto
with TV line 'and frame filtering

* Runs on ordinary HP11 ({four)
batteries

Basic price £139.00. Optional ex-

tras: AC adaptor £4, rechargeable

batteries £8.63, X1 probe £8.05,

X10 probe £8.86, carrying case

£8.86.

* % % 4% %

under 2lb., yct it retains the standard
features of a bench oscilloscope

* Allg

Thandar
All prices include V.A.T. Official orders welcome. Mail order only, or callers by
prior appointment. Barclaycard/Access welcome. Cash/cheque, etc., with order.

Large s.a.e. for complete Thandar list. Government and Educational Estab-
lishments official orders welcome.

CALCULATORS

All equipment new boxed and fully guaranteed

Price includes V.A.T ., Post and Packing

CASIO PROGRAMMABLES
FX 180P programmable FX 100 ...............
£X 2700 P, new model, 38 steps.
£X 3500 P, new model, 38 steps. S
FX501P, 51 function, 11 memory, 128 steps

FX 502 P, 51 function, 22 memory, 256 steps..
FA 1 CASSETTE INTERFACE transfers progsto lape
FX 501 PwithFA 1.
FX502P withFA 1 .

CASIO SCIENTIFICS

X 68, 38 function, B digits..
FX 330, 38 function, 8d|g|ls
FX 510, 50 function, 10 di
FX 3200, 43 function, 10 glts -
FX 6100, 39 function, 8 digits plus time/alarm.....
FX 7100, 39 function, 8 digits plus time/alarm.....
FX 8100, 46 function, 8 digits plus time/alarm.........
FX 81, low cost, 30 function, 8 digits ...
FX 100, low cost, 44 function, 10 d1g|ts

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

CASIO

BQ 1100. biorthvtRmMS/CIOCK .......oviiiiii e e £13.95
SPACE INVADERS, CAMA SIZE ........oomureuiiremcnin ettt st sesbiss b stsss s et £12.95
SPACE INVADERS, full size £10.95
LC 80, HIGH-QUALITY CARD 'CALCULATOR £13.95

SHARP

POCKET COMPUTER 1211 with interface.
EL 5101 FROGRAMMABLE 16digit..........
EL 5100 PROGRAMMABLE 24 digit

NEW LOW PRICES ON TEXAS CALCULATORS

T151-311 32 STEP PROGRAMMABLE . .DOWNTO £28.95
T157 50 STEP PROGRAMMABLE .DOWNTO £24.95
7158 480 STEP PROGRAMMASLE DOWNTO £55.95
T158 C 3s above with constant memory .. .DOWNTO £65.95
T159 360 STEP CARD PROGRAMMABLE .DOWNTO £115.95
PC 100C PRINTER FOR 58/58C/59 ..DOWNTO £145.95
PROGRAMME LIBRARIES ALL SUBJECTS NOW ONLY = £35.95
TIPROGRAMMER a _DOWNTO £49.95

ALL TEXAS CALCULATORS ABOVE INCLUOE MAINS ADAPTORICHARGER
TELEPHONES

FLIP PHONE 788" vith memory redial easy (o connect as extension. ... £28.95
FREEDOM PHONE FF 3000 600ft range cordiess........ .. ....£139.95
ANSWERCALL EXECUTIVE (% O APPROVED ANSWERING MACHINE twin' lape .£143.95

Tel:

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex, SS9 5TY
Southend 527572

FULL RANG® OF CASIO S?ﬂRP AND TEXAS CALCULATORS AVAILABLE
SEND P.Q., CHEQUE, ACCESS NUMBER OR ADD 756P FOR C.0.D. {upto £100)

CALCULATOR SALES & SERVICE

FREEPOST, REDDITCH, WORCS, B97 4BR

- SUPERSALE '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
The completely portable tele-
phone with intercom and bleep
paging 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,

p&p 30P. (A1) Fuil Spec)

2526 Character Generator (64 x
9x 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.
55;2.5 amps a.c. contacts. 85p p/p

p.

D TYPE CONNECTORS
9 Way: sockets (solder) 55p.
15 Way: wirewrap plugs only
75p.
50 Way: skt (wirewrap) £1.65.
50 Way: skt £1.45, p&p 25p.
25 Way Male ¢t0 Female with
covers plus minimum 1 metre
of cable (12 way) £4 each p/p

p.

25 Way plug (soldercail), 25

Way socket £1.50 each.

COVERS

37 Way: 90p (plastic), p&p 35p.

D Way (metal) 60p, 15 Way

{metal) 95p, 25 Way (plastic}

8Sp, 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

3 right decimal point, high bright-

only 50p, 12

S

§ ness {unmarked)
i{ for £5, p&p 35p.

SUPERSAVER 1
| Ribbon Cable Headers 16 DIL
Jermyn, gold-plated, with cover
45p, p&p 25p.
Ansley Header plugs. 14 Way
‘ 75p, 16 Way 95p, 24 Way
£1.80. (Insulation piercing type)
p/p 35p.
Ansley 1/0 Header plugs PCB
Mounting 1in 26 Way 65p. 26
Way (righ-angled) 85p. 40 Way
£1p/P 35P. gpERSAVER 2

Tantalum Capacitors 25 volt. 4.~
uF, 14 for £1, p&p 35p.

SUPERSAVER 3
PRICE SMASH FNDS500 .5in.
LED displays, full spec S0p

each, p&p 35p, large quantities
POA.  SUPERSAVERS
| Battery eliminator 6VDC
I 200MA 240V AC input ideal for
calculators, radio, etc., give
away price 95p each. Large
quantities P.O.A. p&p 35p.
SuU PERSAVERG
EAO KEY SWITCH oblong fas-
cia, 25mm x 18mm (approx.
18mm hole), fixing supplied,
brand wmew with 2 keys. £2.95
p&p 35p.
SUPERSAVER 7
i 527‘3116 Dual 4 8it letch 75p,
SN7411B Arithmetic Logic Unit,
80p, p&p 35p.
SN74194 4 Bit Reg 50p p&p 35p.
SN74198 8 Bit Shift Register,
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 .17
| displays 5 for £1.50 p/p 35p.
SUPERSAVER 10
| 9-way male/female 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
7415266 S50p. 7415245 £2.40.
7415240 £1. 745260 35p. P&P
on all above 35p

™S 312BNC Statlc shlft 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 %" multiturn trimpots, PCB
mounting, per box of 14 £2.50.
As above 1K and 50K, p&p 35p.

SUPERSAVER 16
OPTRON OPTO SLOTTED
SWITCH (Type OPB-814) £1,
p&p 35p.

SUPERSAVE17
VU METER 48mm x 50mm ap-
prox. overalt size. Face size
50mm x 28mm approx. Brand
new. £1.15 p&p 30p. (Sent at
purchaser’s risk).

SUPERSAVER 18
PCB AMP (LM380). Unused.
65mm x 95mm approx. 3-12v
DC. £1.35 p&p 35p.

SUPERSAVER 19
10 DIGIT (Red). LED dispiay
{.122in. digit size). With built-in
driver chip and built-in lens
magnifier. Data sheet supplied
Brand new. £2.50 p&p 35p

SUPERSAVER 20
4%in. JUMPER LEAD. 16 DiL
header to 16 DIL header. 95p
p&p 30p.

SUPERSAVER 21
2%in. JUMPER LEAD. 14 DIL
header to 14 DIL header. 65p
p&p 30p.

SUPERSAVER 22

N82§126. 1024 bit programma-
bie bipolar ROM open coliector
£1.25,8 for £8, p&p 30p.
A FEW LEFT-ITT 2082 Data
Modem £115 each, p&p £3. (See
prev)ious ads for technical de-
tails).

Just arrived. ICL Termi-
printer terminal with key-
board. Switchable rates.
d4onty. £125 + VAT.

TMS 4030, 4096 x 1 dynamic

.

I

LB ELECTRONICS «\sieiie”

RAM 200 ns removed from
PCBs. £1 each. 16 for £15, p&p

35p.

GPpO LINE MATCHING TRANS-
FORMER. With 12V reed relay
etc. removed from equipment.
£1 + 40p p&p

CAPAC|TOR SCOOP 1.600uF at
10v, 160uF at 25v. Axial lead. 2
dozen for £1 + 35p p&p

DON'T KILL VOUR 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.

GIVEAWAY 18 pin low profile
dil socket 13p EACH or 8 for £1
IC HOLDERS (Low-profile)

8Dil 12p 14Dil  15p
16Dl 17p 18Dil  20p
22 Dil 28p 24Di!  35p
28Dt 45p All p&p 35p

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) 68p.

PL259 SOCKET CHASSIS
MOUNT. 50p p&p 30p.

TELEPHONE:
UXBRIDGE 55399

The instruction set for the
10660 CPU can be found in
MICROPROCESSOR/MICRO-
COMPUTERS by BRANKO SOU-
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. {Callers
only).

Terms cash with order (official
orders wetcomed from col-
leges, etc). All enguiries s.ae.
please. All prices inclusive of
VAT, unless otherwise stated.
Postage as shown per item.

FOR THE PROFESSIONAL
USER. CP Clare Keyboard
switches with buttons (blank}
65p each p&p 35p.
BURROUGHS keyboard, 96 key
station. On-board crystal and
TTL. Brand new and boxed.
500mm x 190mm. At the time
of advert no data. No keytops
at 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
| PURCHASED  wwmmm
| FORCASH . omsaa
LB ELECTRONICS
11 HERCIES ROAD

HILLINGDON, MIDDLESEX

UB10 9LS, ENGLAND
All enquiries s.a.e. please
Telephone answeting machine
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

WMLV |

All components full spec.
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GULILIASING electronics

48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD — 100 yards from Archway Station & Bus Routes
TELEPHONE: 01-263-9493/01-263 9495

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPONENTS AND COMPUTERS
VIDEO GENIE TANTEL

UEEBEEN e PRESTEL BY TANTEL
TRS80 Utilises 280, 12K level il Bas'i:c
Integral Cassette Deck, UHF,
O/, 16K RAM, all TRSBO fea. THE GREATEST THING SINCE TELEVISION &
tures simply plug into Monitor TELEPHONES
or VHF TV,
) COMMUNICATION AT YOUR FINGER TIPS FOR BUSINESS
£289 Vinv.u. & HOME. UP TO DATE INFO
180,000 pages of information on Travel, News, Investment, Holidays,
Expansion Box 185.00 RO B, B ) .
Expansion Box (with RS232) 215.00 Ask Prestel a question and you have your answer in seconds in full colour
16K Ram Card 94.00 on your own T.V. Only requires a telephone jack socket available from the
32K Ram Card 129.00 P.O.
Single Disk Drive (35 Track) 215.00
Dual Disk Drive (40 Track) 410.00
Parailel Printer Cable 17.00
Disk Drive Cable (4 Drives) 32.00
Dual Disk Drive Cable 17.00
Parallel Printer Cable for Unexpanded-Video Genie 33.00
Sound Kit {fitting extra) 7.00
Lower Case Kit (fitting extra) 27.50
Video Genie Technical Manual 5.00 Send for details TANTEL IS POST OFFICE APPROVED

RO | memgn. oo gm0 mE g s g *
- . 49 95 | 193 ; . R
D. RAMS MC14411 “g.00 | CD4000 33| as08 290 | 7812 60 | 51 24 | 195 1.25 UK101 Kit £149
4027 275 | MM5307 875 288; }g :g:? gg ;g;g -gg 54 24 | 196 1.20 R d B I £1 99
03 235 | MCiad12 12,50 . d ! 55 24 | 192 5
i 195 j0ge 75| 4514 217 | 7820 & |3 ieo 1 221 Y29 eaday buiit
: 4515 .50 . 74 . 240 1.65 H
S.RAMS AY3or3 38 S 22| aesie 80 | 1812 £ | 90 | a1 165 Complete in case £225
1 AY-3-1015 4.75 ; 4517 415 ! 7 38 | 242 1.65 . 2
NGA 230 | Mwsaos €78 VoA T | i | 28 sz 38| 243 188 Memor Y Expa nsion Kit
2114/4045 1.85 | TMS6011 385 | 441p 20 | 4557 150 | 78HGKC 650 | g5 ‘80 | 247 138
4035 107 4013 45 | 4536 95 | 723(1apin) 37 | gg 38 | 248 135 '
4044/5257 595 | BUFFERS 4013 80 | 4528 95 | 723(TO%9) 69 | of 80 | 249 135
6810 3.50 81L595 1.25 4015 .80 534 5.10 LM304H*  2.22
Ik Purch 4 91 97 | 2851 1.30 .
Wi, | i A H ) 8 wm g ozle s -
i - : 4543 150 | LM323K 450 | o3 ‘60 | 287 50
lex2114 2600 | gusen 125 | 401 75 | 25 387 | MmN 241 | e 5 4K Expa nsion £14.00
o | S W82 @) e U ud MR dw & Printer Interface
d - 4583 .95 LM345K* 7.7 107 .38 | 261 4.50
EPROMS SN74367 45 | 4021 R 125 | 1200 170 | 1 o
2708 350 | SN74368 45 | 4022 85 oost- 95 | 1% = & 8 £29.95
2716{5v) 4.50 8T26 1.50 4023 .24 LO36TL" .95 114 38 279 57 .
R - R A e 2 e & | 28 20 Sound Kit £29.95
ROM 8796 150 | 4026 150 | TiL209 a2z Hﬁg ;g;" 22 yoo ggg ‘1‘138 .
2513(UC) 595 | BT97 150 | 4027 45 | RedHB 18 131+ 6 | 1% 2 || = i Cases £2450
8198 150 | 4028 75 | GreenHB .18 129 &
— | a029 95 | YellowHB 18 | : 295 88
280 595 | ICSOCKETS 4032 125 | TiLz2o 13 | LsSERiEs e aol|zas i85
2804 795 | Dt 09 | 4034 200 | RedHB 19| 741500 13 | 138 80 | 382 ;85
6502 625 o : 4035 95 | GreenHB 18 | 01 a3 139 J9 | 383 i3 |
6800 s | Jden 39 | a0a0 85 | YelowHs 19 | 02 13 3 il a3 Colour Kit £84.95
: ; i 4042 70| HB-Hig 03 1 :
9800 2595 | J8pin 38| a0a3 80 | Brightness 0a a5 | 1% 2| e 47 Inc Demo Ta pe &

: ; 4045 95 22 : ]
suepoRrT | 2PN | aas » [~ 08 ol i Full Documentation
CHiPS ; i 4050 35 | VOLTAGE RE- | 09 22 :

ZsocTc 425 | 2P 351 051 85 GULATORS 10 20 197 51} 3ss 7 Send ford il
280ACTC 495 | 40Pin : 4052 65 *end of range 7 24 B Bl ZE i en or detailis
280PIO0 425 4053 65 | 7805 30 | 12 32 e 7 | 3¢ N

Z80APIO 495 XVW B 4052 :gg 78L06* .30 13 .gg 162 110 | 668 105

6520 325 pin . 405 ! 78L08 30 ! i :

6522 570 | 14pin 35 | 4059 591 | 780012 30 | 15 24 H M| e 2 MICROS === g===LISTS
6532 7.95 | 16pin 42 | 4060 110 78LO15 .30 20 20 165 .78

6821 300 | 18pin 50 | 4066 45 | 78mos+ B0 | 21 22 % 2 OFFER

= om(En E|® zEE B2 | gm0

68 70 i X ; < o

8212 195 | 24pin 70 [ 4970 30 | 78M15+ 50 | 27 35 s e Mixed Phone for our Now
8216 195 | 28pin 80 | 4071 25 | 78M20* 50 28 32 73 108 T T L t

8224 275 | 36pin 99 | 4072 25 | 78M24 50 | 30 20 17 o .L. mos Availabl
8228 375 | 40pin 110 | 4075 25 | 79mos* 55 | 32 26 175 97 0 titi vallable
8251 475 4077 25 | 79Mo6* 55 | 33 35 187 295 Greatest competitive

8253 9.76 | SOLDERCON 4081 25 | 79Mogr 55 | 37 23 g A : for Pet SAE
TMS9901 13.16 | PINS 4082 25 | 79M120 55 | 38 23 o ok PFICES prices ror Fets olAolSo
TMS9902 11118 | 100 50 | 4085 90 | 79M15 55 | a0 23 B B d Appl Please
TMS9904/ 500 240 | 4086 71 | 79m200 s | 42 65 A I +4 an pples

7415362  8.40 1000 4.25 4093 .55 79M24+ 55 47 .81 : Ever

Please add VAT 15% to all prices. Postage on computers, printers and.cassettes charged at cost, all other items P&P’
30p: Place your orders using your Access or Barclaycard. {Min. tel. order £5.) Trade and export enquiries weicome.
Official purchase orders weicome. R o]

[ BARCLAYCARD
|

e -
| wrsa
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SPECIAL
REPORT

| AT o m"

/ this two-part Astrologue
\.",/ Special Report, lan
%, Graham looks at a brave
new world of spaceflight
that has been sparked
off in Surrey.

iF e bov

:30 =% QL.W" Ry \

edition ! reported on Britain’s first amateur satellite —

UOSAT (University of Surrey Satellite). Now it's headline
news as the launch day draws near. | spent a very enjoyable day
as a guest of the project team at the University. Their work is so
impressive and, in my opinion, has such important implications
for Britain’s future involvement in space that | am devoting two
editions of Astrologue to UOSAT. This month there’s a general
view of the satellite and its objectives, and next month a run-
down of the technical data.

New Look

The team, headed by Dr Martin Sweeting, has taken a
refreshingly new look at the business of designing a spacecraft.
They haven’t automatically followed the conventional solu-
tions to problems, largely because of cost. The last satellite of
similar size was UK6, which was launched in 1978 at a cost of
about £9 million excluding the launcher. The Surrey team is
working on a budget of £100,000.

The honeycomb structure that forms part of the spacecraft
surface would normally have cost £15,000, but the team found
a firm which produces the same material for racing cars and
which would do the job for £300.

The team has explored every avenue in an attempt to cut
costs, but that doesn’t mean that they are turning out a Heath
Robinson stringbag affair of a spacecraft. Before NASA will
agree to launch the craft they must be satisfied that it passes all
the vibrational and thermal tests, structural specifications, etc
demanded of every satellite.

Genesis

How did they get into the satellite business? Five or six years
ago a small tracking station was set up to track OSCAR 7 (an
American amateur radio satellite) and meteorological satellites.
It was a natural progression from the work on tracking, amateur
radio and ground station operation to actually building their

You read it first in Astrologue. In the December 1980
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own spacecraft. The driving force in the early days was the
University’s Electronic and Amateur Radio Society (EARS — ho,
ho), which made the initial contact with AMSAT (Radio
Amateur Satellite Corporation) and set up the first ground sta-
tion.

The present ground station has cost about £10,000 over 10
years. The impressive aerial array is mounted on a Bofors gun
platform rescued from an Admiralty scrapyard in Portsmouth.
The whole assembly, weighing between 3 and 5 tons, can be
pointed at any object in the sky and tracks satellites either
manually or by computer, using a control system designed by
undergraduates. The precarious, lofty perch is necessary so that
signals can be received without ground interference from street
lighting, traffic, and so on.

Project UOSAT

The UOSAT programme has three broad interests:
1. Examining low-cost techniques
2. Educational
3. Research.

The determination to use low-cost techniques where possi-
ble has extended beyond the practical (or practically impossi-
ble) business of designing and building the spacecraft. The aim
from the beginning has been to make the satellite information
available to as many people as possible, as cheaply as possible,
with emphasis on the involvement of schools and colleges.

Data will, therefore, be available on a number of levels. In
its simplest form, you will be able to receive spacecraft
telemetry on an ordinary VHF communications receiver. This is
made possible by the provision of an on-board speech syn-
thesiser linked to selected subsystems. The spacecraft will
‘speak’ its status to you. If you have the necessary equipment,
you can also receive the information in Morse code. Data will
also be available in high-speed form for serious enthusiasts and
professionals.
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FEATURE

Left: our lead photograph
shows the EARS aerial
array linked to the
command centre, which
will be the primary
command station for
UOSAT. Right: the
UOSAT logo. Far right:
the team built their own
clean room in which to
construct the spacecraft.
Project Manager, Dr
Martin Sweeting, is on
the right.

N)

Teliy Weather

More exciting to the likes of you and |, however, is the
meteorological experiment. The spacecraft will photograph an
area the size of Scotland as it orbits. Normally you would need
several thousands of pounds worth of decoder and display/
printing gear to get a weather picture out at the other end.
However, the UOSAT team hope to.be able to produce a hand-
book and kit (being designed by undergraduates) to allow
weather pictures to be displayed on your living room telly. The
kit is expected to cost no more than £150. Watch Astrologue for
a review.

The satellite is expected to be launched in September but
the team has been warned that the launch date might be
brought forward to July, leaving them very little time. A series of
tests will be carried out in June at British Aerospace, Stevenage.
Then two days of final tests must be carried out at the Goddard
Space Centre in Maryland before the launch from Vandenberg
Air Base in California.

Left: the aluminium alloy frame of the spacecraft
contains 16 boxes machined from solid
aluminium. Each box holds two PCBs. In all
UOSAT will use about 400 1Cs. Below: UOSAT in
position, mounted on the Delta 2310 launch
vehicle during a trial mating in December 1980.

Piggy Back

UOSAT is being given a ‘piggy back’ launch; the main
payload of the Delta 2310 launcher will be the NASA Solar
Mesosphere Explorer. UOSAT will be a secondary payload, fit-
ted beneath and to one side of the main payload. It will orbitat a
height of 530 km with a period of 95 minutes and should stay up
for four or five years before it re-enters the atmosphere in a
fireball.

Milestone

Up to now we have assumed that building and launching a
satellite is a multi-million pound/dollar operation. The UOSAT
project team has proven that the cost can be reduced by at least
one order of magnitude without compromising quality. The
team has actively sought out sponsorship (money or test ‘ SHORTS
facilities) from the beginning of the programme. It is doubtful
whether sponsorship would be as forthcoming for further pro-
jects of this nature, but once the principle of low-cost
spaceflight is proven, it is undoubtedly a concept that could be
turned into a commercial enterprise. If costto-orbit can be
reduced from £10 million to less than £1 million, that bodes well
for future British involvement in an active space programme, in
which more and more people can participate.

This single project at Surrey University looks like revolu-
tionising our approach to spaceflight. It's an important
milestone in the ‘space age’. UOSAT demonstrates that a small
team of enthusiasts working on a very slim budget can make a

British Aerospace Dynamics Group and Plessey are to col-
laborate on defence communications projects. In the past,
the Dynamics Group has participated in over 45 com-
munications satellite programmes (10 as prime contractor).
Plessey designed and manufactured Skynet — the first
operational ship-borne satellite communications terminal
— and is involved in satellite earth station manufacture

British Aerospace will supply the spacecraft and pro-
vide overall leadership of the programme. Plessey will sup-
ply earth station equipment for monitoring and controlling
the spacecraft and interfacing into terrestrial networks.

valuable contribution to the use of space. The Vatican has finally caught up with the twentieth century.

A final word — if you want any information on UOSAT, At the request of Pope John Paul 11, it is to review Galileo’s
please don’t try to contact the project team. They are working heresy conviction of 1633. The conviction arose because
to a very tight schedule indeed to ready the spacecraft for its Galileo contradicted contemporary beliefs (scientific and
possible July launch. theological) when he proved that the Earth was not the cen-

Next month — a structural and technical rundown of tre of the Universe — it orbited the Sun like any other planet.
UOSAT and its experiments. ETI
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A.MARSHALL {LONDON) LTD. ALSO RETAIL SHOPS AT

KINGSGATE HOUSE 325 EDGWARE ROAD, LONDON W2 01-723 4242

KINGSGATE PLACE 40 CRICKLEWOOD 8DY., LONOON NW2 01-452 0161
d LONDON NWE 4TA 10BA STOKES CROFT, BRISTOL. 0272 426801

MAIL OROER 01-624 8582 24HR SERVICE BS WEST REGENT STREET, GLASGOW. 041.332 4133

INDUSTRIAL SALES 01-328 1009

, WE TAKE ACCESS — AMERICAN EXPRESS — BARCLAYCARD CARO — OINERS
SE ADD POSTAGE/PACKING 60p UNLESS STATED
15% VAT ON TOTAL — ALL ITEMS ON THIS
TISEMENT SPECIALLY SELECTED FOR EX-STOCK
RY. WATCH FOR SPECIAL REDUCTIONS ON

STARRED ITEMS

RECHARGEABLE NICKEL CADMIUM BATTERIES & CHARGERS CAPACITORS

SIEMENS LAYER 832560 7mm SIEMENS LAYER BI2561 10mm
001 €008

008

.10

SIEMENS ELECTROLYTIC AXIAL
47100 13 2240 .16
TYPE VOLTS AV. CAP.
$101 (HP7) - 0.5AH
Sub C (HP11} 5 1.2AH 5
Sub D (HP2} 5 1.2AH d 01100 €042 015100 €013

$104 (HP11) ; 1.8AH I 3 donoe fo e e ke s o ot
$103 {HP2) a 4.0AH
Penlight 4 Charger for 1-4 HP7 . ... ...... ... .. £5. MANY OTHER RANGES CAPACITORS INCLUDE MULLARD C280
Combibox FW611 Charger for HP?, HP11, HP2 ... .. a30000d MULLARD/SIEMENS CERAMIC. SIEMENS 841070 RADIAL.
Combibox FW610 Charger for HP7, HP11, HP2 .. 0 6o ol = o HIGH VOLTAGE DISC CERAMIC, ETC.

SINCLAIR INSTRUMENTS TRANSISTORS/DIODES STOCK CLEARANCE

LINEAR INTEGRATED CIRCUITS

Digital Multimeter

POM35 TS0 AD 161 . 8C 184L

LF 1331N SAA 5000 . . " DM235 £52.50 o AF 1086 . 8C212Aa
LF 13741H SAA 5010 . " DM350 £72.50 4 AF 109 5 B8C 2138
LM 3018 SAA 5012 . " " DM450 £119.00 AF 126 5 8C213L

LM 308N I SAA 5020 K Digital Frequency Meter d 8C 115 | 8C 214

LM 348 i SAA 5030 ! J - £40.80 d BC118 8C 2148
LM 380 N14 SAA 5040 b : a 8C 154 0 BC 214L
LM 383 SAA 5050 ¥ Low Power Osilloscope i BC 1574 | B8C 2388

LM 386N SAS 560 | SC110 £139.00 d 8C1578 . 8C 239C
LM 388N SAS570 4 TF200 Frequency Meter £145.00 . BC 158 | B8C 2518
LM 34075 SAS 580 . TGF 105 Pulse Generator. £85.00 A 8C 159 K 8C 253

LM 710-14 SAS 590 d d B8C 1678 i 8C 3088

LM 723 CH SFF 96800A E NEW o BC 1688 . BC 350
LM 723 C14 SFF 96810A s LCD Multimeter  TM353 d BC 1698 | BC 347
LM 741 C14 SFF 96821A . LCD Multimeter  TM351 ! BC170B | BC 414
LM 923 SN 76115 : LCD Muttimeter  TM352 IS CISQIEH
LM 1303 SN 76228 J Prescaler TPBOO Bc172 BC 416A
LM 1458 . SN 76116 . BC172C . BC517
M 1801 d SN 76666 L . BC173 d BCY
Lm1871 d TAA 263 d LEADER INSTRUMENTS d BC 1748 . BCY 72
LM 1872 TAA 521 2 Just a selection BC1288 . 8D 138
LM 3900 TAA 621 y Singletrace Osicilloscope 510A 5" £127.00 . BC 182A | BF 161
LM 3909 X TAA 700 K Doubletrace Osicilloscope 308S 3" £419.00 . BC 183 d _BE177
LM 3914 TAD 100 J Coubletrace Oscilloscope 50BA 5 £299.00 . BC 1838 . BF 180
LM 3915 TBA 120 L LSG 16 Sig. Gen. TV/Radio £55.00 d BC183L . BF 181
LM 4250 TBA 500 . LDM 815 Dip Meter £45.00 d BC 183 LA . BF 194

NE 531 ! TBA 550 .

NE 543K d TBA 5700

NE 544 | TBA 8108

NE 555 ! TBA 920

* NESS6 TBA 9900 ; CRIMSON ELEKTRIK HI FI MODULES ILP HI FI MOBULES

NE 558 TCA 2708 _

NE 562 TDA 2540 Rk Power Amplifiers Pre Amplifiers
CE 608 Power A Power Ampiitiers Pre Amplitiers

NE 565 ! TDA 2611 ! CE 1004 Power Amp i W30 £7.29 HY6

NE 566 ! TLO 81CP ! CE 1003 Power Amp i HY60 £8.33 HY66

NE 567 . TLO 82CP X CE 1704 Power Amp HY120 £17.48 Power Supplies
CE 1708 Power Amp HY200 £21.21 PSU30

NE 570 I TLO 84CN ;
cPs 1 Power Unit HY400 £31.83 PSU36
CPS 3 Power Unit PSUSO
CPss Power Unit MOS120 £25.88 PSUT0
CPR 1 Pre Amp M 4 PSU180
CERIS 00D 05200 £33.46 SU18

U.K. Postage and Packing + 10% Fostage & Packing to U.K. included.

SIEMENS LEDS

CD4000  £0.17 * CD4013B CD4024B CD4049 £0.33 ¢ CD4069 £0.14 * CDA09S
CD4001B £0.20  CD4014 CD40288 CD4050B £0.33 * CD40718 £0.16 * CDA4096 S VAT i }:tggg o
CD4002 £020  CD4015 £0. ©D40298 CD40518 £0.70 * CD4072 f0.20  CDA40998 3 2mm Green/Yellow F0.14 T8 f054
CD4007 £020 CD4016 £0. CD40348 CD40528 £0.70 ° CD40738 £0.16  CD4507 Flashing Diodes (3Hz) £0.90 BPW 34  £1.18
CDA400BB £0.74 * CD40178 CD40358 CDA40s0B £1.10 * CD4075B £0.16  CD45108 Rect Leds 2.5 x 5.0mm Red £0.12 SFH 205 £0.80
CD4009 £0.40  CD4018B €D4040 CD4063 £1.10 ° CD40BIB £0.16  CD4511 Rect Leds 2.5 x 5.0mm Green/Yellow  £0.18 ORP12 £1.20
CDA4010  £0.40  CDA40198 cD40a18 CD40668 £0.45 CD4082 €020 CD4514 4aN25 £0.30
CD40118 £0.20  CD40208 €D40428 CD4067 £4.20 ° CD4085 €090  CD45208

CD4012 £0.20  CD40228 CD40478 CD4068 £0.30 ° CD4086 £090  CD4522 MA 1032 Digital LCD Clock Module £11.50

.5 12 or 24hr mode, 24 alarm with on/off control,
sleep timer, snore timer etc. 1.5v batt. low consumption

MA 1026 Alarm/Thermometer Module £11.50
MA 1003 12v Car Clock Modute, Special Price £12.50 whilst stocks last

SN7400 b SN7420 SN7445 i SN7460 SN7496 b SN74164 . NSN3914, 3915, 3916 End Stackable Led Bar

SN7401 SN7423 SN7446 X SN7472 SN74107 £0. SN74165 - Graphs Arrays with Driver All @ £4.95 each.

SN7403 L SN7426 * SN7447 b SN7484 SN74121 . SN74174

SN7404 L SN7432 b *  SN7448 SN7490 SN74141 X SN74182

SN7410 L SN7440 b SN7450 SN7491 SN74145 b SN74180

SN7412 SN7441 b SN7453 SN7492 SN74155 . SN74192 !

SN7414 SN7442 *  SN7454 SN7493 SN74157 b SN74197 r PRESENSITISED POSITIVE FOTO RESIST PCBOARDS 1.6mm THICK

SIZE SINGLE SIDE DOUBLE SIDE
100 x 160mm £1.40 £1.65
100 x 220mm £1.95 £2.05
DIGITAL FUEL STRETCHER SYS;E'&AOGSlTVCEEF;'ASCTUAL Mcpsga. gon ur/oové;nao 203 x 114mm £1.70 £2.10
FCoW SENsOR S0t e PR MRS P 2RI B3 el (ELIS Y
SPEED SENSOR $8010 £11.95 KIT FOR UV EXPOSURE UNIT FOR DEVELOPING FOTO BOARDS

SEND LARGE SAE FOR DETAILS OF SENSORS & PARTS TO BUILD OWN FUEL STRETCHER SYSTEM. COMPLETE WITH BOX & GLASS SCREEN 228x 152mm £34.50
MINIMETAL DETECTDR FOR LOCATING PIPES/CABLES UNDER PLASTIC - A MUST FOR EVERY HANDYMAN £9.95 OR WITHOUT BOX £19.50

R % __ALL PRICES EXCLUSIVE OF VAT
- ETi JUNE 1981




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
VCA 048A  Sustain/Fuzz Box Oct 80

Signal Tracer
Heater Controller Main Board
Electromyogram

041B ETI 80 VCM Mar 80
Heater Controller Sensor

046A  ET! 80 Duat VCA o Aug 80
100 W Power Amplifier

046B  Capacitance Meter Aug 80
US Aiarm

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

047B  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 JUNE 1981

Flash Trigger

FM Radio Control Receiver:
{Top side)

(Bottom side)

FM Radio Contro!
Transmitter

048B  Vocoder Slew Rate Control  Oct 80
Vocoder Output Amp
Vocoder Input Amp
Vocoder PSU
Vocoder LED PPM Display

048C  Cassette Interface Oct 80
ETI 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!

ETIPRINTS
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VOLIAGE-

CONTROLLED

AUDIO

DC control of hi-fi — Keith Brindley
looks at some ways and means of
achieving it, using Mullard’s range of
voltage-controlled ICs.

would have simple controls; volume, bass, treble,

balance and a mode switch. The most expensive amplifier
was the one which did its job (ie amplify) with the least amount
of noise and distortion from linearity.

All of a sudden, manufacturers (particularly those on a
faraway eastern island) got the knack of bettering their specs
and the market became flooded with reasonable quality,
reasonably priced systems. ““Ah so, what next?” they thought,
and the answer was gimmicks — little tricks which they could
perform on an amplifier to make yours ever so slightly better
than Mr Jones’ next door, and which makes Mr Jones want to
buy another one slightly better than yours.

In The Distant Future?

Two of the latest gimmicks are remote control and touch
control (not just of amplifiers, but of TVs, videos and,
presumably in the future, complete house electrical equip-
ment). Now, most gimmicks — scratch filters, rumble filters,
loudness controls and so on — don’t add anything to the actual
quality of the device; they merely colour the sound to suit the
individual listener. To the hifi freak they are little more than
useless!

However, remote or touch control can be highly desirable
to the audiophile. You see, to control things at a distance orata
touch we need to be able to make all the adjustments with a
mere change of voltage. In this way all the mechanical switches
and potentiometers become obsolete. Even if mechanical con-
trols are used they do not carry the AC audio signal, but only a
DC control voltage. This means that once the signal is on the cir-
cuit board it stays there until the output. There are no signal-
carrying leads to and from the pots, switches, or other controls
and hence there will be less interference pickup, less interchan-
nel crosstalk, better frequency response and fewer switching
clicks and crackles — which means a dramatic improvement in
amplifier quality.

Control Yourself

Recently, Mullard introduced a range of integrated circuits
intended for use on DC-controllable, audio-frequency
amplifiers whereby all the (usually) mechanical functions of

B ack in the old days, an amplifier was an amplifier! It
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preamplifiers are controlled by DC voltages on particular IC
pins. The two ICs of interest here, the TDA 1028 and TDA 1029,
are electronic switches which fulfil the functions of mode swit-
ches, filter switches, mute switches and so on. A discussion of
further ICs in the range (which control volume and tone)is plan-
ned for future presentation.

The TDA 1028 contains two double-pole, double-throw
switches and the TDA 1029 one doublepole, four-way switch.
Figures 1 and 2 show the simplified internal block diagrams of
the ICs. If you bear in mind that these switches, although
primarily intended for small-signal AC work, will also accurately
switch analogue DC voltages, you will see that they are ex-
tremely versatile. The applications given later are all audio-
frequency AC designs, but obvious DC suggestions lie in test or
measuring equipment.

CONTROL
INPUT
— BIAS
i
1 o
5 ——0
: _“J.“O——‘ T \>_ 5
3=+ a——o .
15__°‘L°_ " INPUTS d OUTPUTS
ha o [ g—-.—o 1
——0
INPUTSC | oUTPUTS o —
_.\——s 8~—t—0O
Tty :
n— : SWIT -
L 12 CONTROL —
o——o 0GIC
—
™ T T
CONTROL - é) [e]
INPUT
Fig. 1 Block diagram of the TDA Fig. 2 Block diagram of the TDA
1028, a dual double-pole, double- 1029, a double-pole, four-way
throw switch. switch.

A Look Inside

Figure 3 shows a more elaborate diagram of one of the in-
ternal signal paths. Basically, the input stage operates with a
peak-topeak input signal of something less than the supply
voltage (ie typically between 3 V and 19 V). If a signal outside

ETI JUNE 1981




fig. 3 Block diagram of a single internal signaIApath.

the supply range is applied, the diodes limit the signal, thus pro-
tecting the device.

A high impedance buffer follows the input stage and the
output is connected via a 400R internal resistor which gives pro-
tection in the case of a direct short circuit. Overall gain of the
signal path is close to unity and depends on the output load. For
example, with a load impedance of 4k7 the gain is-1.5 dB(x0.84).
Switching between one input and another is done by the inter-
nal logic, performing the. simple function of connecting or
disconnecting the power to the signal path in question.

+18-20V
(o0
R1
10k
+ R2
12k
Cc1
TDOU NOTE:
O ALL RN ARE 47k
ov “ CL ARE 3%p
*  Rp ARE 470k
*  Cjy ARE 100n
I CL Re
AN l

2
CL R

INPUTS ____'
4o
i 3 OUTPUT

RIN

+— Cu
CIN

™
{O—FR.NV:::L)—* s

INPUTS

QUTPUT

TDA 1028

INPUTS OUTPUT

12

INPUTS OUTPUT

Fig. 4 Minimum component circuit for the TDA 1028.
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Complications

Naturally, life is not so easy as the block diagrams suggest
and certain peripheral components are needed to get the
devices up and running.

(i) 1ftheinputvoltage range (ie about 3 V to 19 V) is exceed-
ed then the input current must be limited by an external resistor.
The value of this resistor should be calculated so that the
average input current does not exceed 20 mA. In the case of the
ICs’ use within a preamplifier no limiting resistors are strictly
necessary.

(ii) If the switches are intended for AC work then DC block-
ing capacitors should be used.

(iii) A ‘floating’ input might cause switching noise at the
output, due to rapid DC variations. To prevent this all inputs
should be biased, via aresistor, to a point midway between the
input voltage limits — about 11 V.

Workable circuits, with the above points considered, are
found in Figs. 4 and 5. Bias for the TDA 1029 is supplied from an
internal reference. This reference is unstabilised and dependent
on the supply voltage. Hum and other interference will
therefore affect it so a filter capacitor (C1 in Fig. 5)is required. If
the TDA 1028 is used in the same circuit as the TDA 1029 then all
input biases can be taken from this internal source. Alternative-
ly, or in a separate circuit, a simple voltage divider and filter
capacitor will do the job (R1,R2,C1 in Fig. 4). Bias is supplied to
all inputs via 470k resistors (Rg) and all input capacitors (G,) are
100n polycarbonates. For experimental work only, all input
resistors are specified as 47k, and low-pass capacitors (C ) can be
used to eliminate RF interference in the input signal leads if re-
quired. These two circuits can be built for test purposes on the

+18-20 V
L er L
T™c2 47u T
220n
ov NOTE:
ALL R|y ARE 47k
+ " CLARE 39p
1 ~ Rp ARE 470k
“ ¢IN ARE 100n
cl
| cL Re 100u
= RIN Cin 016 W
1 1
W
RIN
c
2 N 2
Rp
INPUTS +— CL
RIN [
N 3 15
ouTPUT
TDA 1029
9
QUTPUT
INPUTS
n_12 13
. / . L
Fig. 5 The corresponding basic circuit for the TDA 1029. e
VAl




ANALOGUE

ouTPUTS

ANALOG UE

SWITCH 1

— LT Cw)
T =GV ${Tg ]
— LT D,

o

A
= §
— 4
_ =¥ w{f}-t =Cwr- ed
D .
DO TR

SWITCH 2 Ve OV

1

Fig. 6 Suggested layout for the experimental circuit of Fig. 4. The PCBs
are on page 96.

PCBs shown in the overlays in Figs. 6 and 7. Adjust the input
resistors as required (47k is a suitable starting value), and for DC
applications use links instead of input capacitors. Incidentally,
the boards are also suitable as bases if you intend to breadboard
some of the following applications.

The final things to look at before using the two chips are the

control inputs: they are internally connected to a HIGH state .

and the simplest way to ensure the LOW state of an input is to
connect it directly to 0 V. Voltage control of the inputs requires
<2V1 for a low state and > 3V3 for a HIGH state —the inputs
are therefore compatible with CMOS or TTL logic, and remote,
touch, or even computer control of the signal paths is easy.

Table 1 gives a summary of the control inputs and conse-
quent pin interconnections for the TDA 1028. Similarly, Table 2
gives the same for the TDA 1029. The control input of pin 11 has
priority over those of pins 12 and 13. Pin 12 control has priority
over pin 13, but not pin 11's control input.

Control voltages
Connected pins
Pin1 Pin8
2—4,15—13 H —
3—414—13 L —
=
6—51 —12 - L

Table 1 TDA 1028 interconnections and control levels.

Applications

Perhaps the simplest use of the TDA 1029 is as a four-input
stereo signal-source switch connecting either a stereo tuner,
phono, tape deck or auxiliary input to an amplifier. Although it
all sounds rather complex, Fig. 8 shows that it is not. The tuner
and auxiliary input signals are fed directly, via input capacitors,
into the IC, however, the tape output has a relatively high im-
pedance source and connecting leads are therefore quite
susceptible to RF interference. A suitable input network (eg R1
and C1) connected as a low-pass filter eliminates the RFI. The
output of the circuit is fed back to the tape deck via coupling
capacitors and 820k resistors.

The pick-up input needs RIAA equalisation and amplifica-
tion; this stage is shown as a block in the circuit. Suitable circuits
for pick-up stages are common_ and no design for such is of-
fered here.

It is possible to cascade the electronically switched signal
paths of these two ICs, either within the same device (eg from
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ANALOGUE
INPUTS

ANALOGUE
INPUTS

N
»
*
.
*
L

QUTPUTS

ANALOGUE
INPUTS

INPUTS

1
IR DR T Pe

- e

The TDA 1028 PCB. Note that the low-pass capacitors are optional and
have been left off our board.

one half of a TDA 1028 to the other half) or from one IC to
another. In either case separate signal paths are best connected
via capacitors to keep switching clicks as small as possible.
Figure 9 shows a typical example of a four-input stereo signal-
source switch (using a TDA 1029) cascading into a monitor and
stereo/mono switch (formed by a TDA 1028). A monitor switch
allows comparison of recorded/played-back signals to and from
a three-headed tape recorder. Thus it needs to be after the main
signalsource switch but before the power amplifier, as shown.

The final two circuits given as application suggestions are
switchable active filter circuits. Because each signal path is
basicallya unity-gain, non-inverting amplifier it is relatively easy
to connectinto standard filter circuits(a third-order Butterworth
design being chosen) allowing electronic control of the pre-
amplifier's frequency response.

By using each switch section of a TDA 1028 in separate
filter modes (Fig. 710) a stereo high-pass/low-pass (rumble/
scratch) filter can be built.
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FEATURE : Voltage Controlled Audio

Fig. 8 Stereo signal-source switch for a hi-fi system. The control inputs

could be interfaced with a remote control system.

RIAA
PRE—
AMPLIFIER

TDA1029

o
17
L N

+20v
—0

R

=1

c1a c15
4a7u 100n

o
20
2o

CONTROL
INPUTS

5k6
L
wl{ L g w7
© AAAA Y
ﬁ_{ . % ‘
R
820k c13
© AAAA 100
wl M [ ]
© S>—"AA
| R13 1R‘I?)
™o " Our prototype board for the TDA 1029. Once again,
8 the optional low-pass capacitors have been omitted.
Vi
Fig. 9 This circuit fulfils all the switching functions of 1 1

a typical amplifier. The more experienced constructor
might consider replacing the mechanical switches
with remote control signals. .

RIAA
PRE—
AMPLIFIER

—0
+20v

TDA1029

o II 3
e 1fc2o r
2200
9 i1
LL[%3)
2200

TDA 1028

L
MONITOR
R
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FEATURE : Voltage Controlled Audio

Similarly, the TDA 1029 can be used in filter modes, taking
control of four separate filters; linear, subsonic, scratch and
mute in the circuit of Fig. 11. Table 2 shows that the control pins
have been chosen so that the mute signal has an overriding ef-
fect on all the other control signals (as it should), and the rumble
filter signal overrides that of the subsonic filter.

In conclusion, the previous applications show the TDA
1028 and TDA 1029 to be very versatile devices. The simplicity
and ease with which they can be used means that they will be
popular. Both chips are available from Ambit International.

TO VBiAS
I l | l O v
AAA

Hii

RUMBLE
FILTER

Fig. 10 This stereo rumble/scratch filter can be built using only a single TDA 1028.

R1
648

‘i IE’;Un

INPUTS

Fig. 11 This TDA 1029 circuit is a stereo

filter with switchable turnover frequencies.
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Control voltages
Connected pins - :
Pin 11 Pin 12 Pin 13
1—155—9 H H H
2—156—9 H H L
3—157—-9 H L H
3—-157—9 H L L
4-158—9 L H H
4—-158-9 L H L
4—-158-9 L L H
4—15,8—9 L L L
Table 2 TDA 1029 interconnections and control levels.
+20V
1
R12
56k
-OL
%TDA1028 OuTPUTS
OR
1 ~
‘L +20V
—0
R9 I
120k
> R10 i
L
154
- TDAT029 QUTPUTS
- 5 |
ION LLON ON
= ﬁTE { SUBSONIC
100u RUMBLE FILTER
FILTER
i S i S ETI
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High Precision
Quartz

Timepieces.
Low ‘Only-From-
’ Prices.

watches and pen watch at sensationa

low, low, prices.

MITRAD MD610 GENTLEMAN'S QUARTZ
MELODY ALARM CHRONOGRAPH

A super slim and elegantly styled high precision quartz watch with very
clear digital presentation. Continuour display of hours, minutes and
seconds plus date and mode indications. ‘Running horse” style
chronograph accurate to ' 10 second. 12 hour alarm plays 30 seconds of
‘The Yellow Rose of Texas'. Pushbutton illumination. Stainless steel
case (only S5mm thick) with black panel. Infinitely adjustable stainless

steel strap.

SPECIAL OFFER PRICE

Only £1295

plus £1.25 p&p

Trade £8. Add 15% VAT + £1.50 p&p per ki
order (minimum order 5 items, one style or mix of styles).

MITRAD

SEY
LAP < RESEY

MELODY CHAONO

s, 0

SELECT
STARY-STO®

|
f

||

|
l

|
!

Y g
s MlTRADﬁmsess

SW AL TIME LAP SP 1708

MITRAD MD605 LADIES QUARTZ

Beautifully simple styling combined with high precision quartz

technology. Continuous display of hours, minutes and seconds with an

!
¥ -
MELODY ALARM CHRONOGRAPH % 1
|
|

optional display of day, date and month. Auto calendar. Chronograph with
osecond. 24 hour alarm plays 30 seconds
of Beethoven's ‘Fur Elise’. Pushbutton ilumination. Stainless steel case
(9mm thick) with black panel. Infinitely adjustable stainless steel strap.

lap timing faciity accurate to '

SPECIAL OFFER PRICE

Only £11.95

plus £1.25 p&p

Trade £8. Add 15% VAT +
£1.50 p&p per order (minimum
order 5 items, one style or mix of styles)
MITRAD PEN WATCH

Elegant stainless steel ballpoint pen cleverly
combined with a quartz high precision timepiece.
The five function LCD watch continuously displays
hours and minutes, with alternative displays of
seconds or month and date. Computensed four
year date memory. In presentation case with spare
pen refill.

SPECIAL OFFER PRICE

Only £9.95

plus £1.25 p&p
Trade £7. Add 15% VAT +
£1.50 p&p per order (minimum

order 5 items, one style or mix of styles)

The premier mail order house specialising in
quality products and superior after-sales care.

‘8 Credit card holders may telephone (0536) 522024 -
24 hours a day stating card number for P
immediate attention.

=

ALARM - CHABROGRAPYH

4

MITRAD —

68/70 High Street, Kettering,
Northants. NN16 8SY
Telephone 0536 522024

NB. Please do not use the
coupon for trade orders.

| To Mitrad 68/70 High Street, Kettering,
Northants.

| Please send me

| Mitrad MD610 Gentleman's Quartz Melody
| Alarrg Chronograph at £14.20 (incl. p&p)

| [] Mitrad MD605 Ladies Quartz Melody Alarm

Chronograﬁh at £13.20 (incl. p&p)
]| ] Mitrad Pen Watchat £11.20 (incl. p&p)

Total value of my order £

Allow up to 28 days for delivery. Full refund if not completely
satisfied. Registered in England No. 2554356,

1 enclose cheque/PO made payable to Mitrad

——
(] E Or debit my Access/Barclaycard No.
Signature.
Name
Address
OOé/ET IBLOCK LETTERS PLEASE:

ETI JUNE 1981
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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

MIGHTY NINETY PACKS

SUPER VALUE PACKS ALL AT 90p EACH
POSTAGE 20p PERPACK UP TO FOUR PACKS
FIVE OR MORE POST FREE
BUY SIX PACKS AND GET A SEVENTH PACK FREE!

100 m.m. FADER

The ‘PRO-FADER’ (TM) is a 100 m.m. linear
fader of an entirely new design (pat. pend.)
using a standard, easily replaceable rotary
potentiometer as its active element, Ideal for
mixers, discos, small studios, etc.

{Measures 165 x 25 X 58 mm)
+ 45p

= £4.50 ;&

WESTERN PRODUCTS (A)
TAYBANK HOUSE

55-57 MAYBOLE ROAD
AYR, SCOTLAND

(please state value of pot.)

MN1. 300 %-watt Resistors pre-formed
for P&C Mig

MN2. 200 ' & %-watt Resistors

MN3. 100 1 & 2-watt Resistors.

MN4. 50 Wirewound Resistors.

MNS5. 100 metal oxide Resistors. 1%,
2% and 5%.

MNG6. 12 asstd. potentiometers.

MN7. 25 asstd. skeleton pre-set Resis-
ors.

MNS8. 50 asstd. Electrolytic Capacitors.
MNS. 100 asstd. Ceramic Capacitors.
Phe, disc. tub and monolythic etc.
MN10. 100 mixed capacitors. Polyester,
Polystyrene Metallised, Radial and Axial

type

MN‘I‘I 20 asstd. Stiver 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.
MN16. 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.-pole

MN18. 2 24-volt Relays. Ex nearly new

equip. )
MN20. t 240-110 to 12-volt.
Transformer.

MN21. 1 240-110 to 24-voit 100ma
Transtormer

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

100ma

MN23. 116 asstd
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 screws, sleeving, tie
wraps etc.

MN28. ZU asstd. fuses. 1%‘* 20mm etc
MN29. 75mts equipment. wire. asstd
colours and sizes

MN30. 3 x 2m length. 3 core. mains
cable.

MN31. 12 asstd. rimmer capacitors.
compression film. Air-spaced etc.

MN32. 15 30pF Beehive trimmers.
MN33. 20 coil formers, ceramic, plastic.
eed relay etc.

MN34. 25 min. glass reed switch.
MN35. 10 asstd. switches, toggle. slide.
micro etc.

MRN37. 10 asstd. audio connectors. Din
phono etc.

MN38. 1 PCB with triac control IC data
inc

MN39. 1 oscillator PCB loads of com-
ponents. (no data)

MMN40. 50 Polystyrene capacitors.
MNA42. 10 BC107 Transistors

MNA43. 10 BC108 Transistors.

MNA44. 10 Screwfix S.P.C.0. min. slide
switches.

MN58. 2xCA723 Voltage Regulator

MNE64. 5 Press to make min. switches.
MNG65. 3 BF245 FETS.

screws, nuts,

CHORDGATE LTD. o a

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

RETAIL SHOP AT ABOVE ADDRESS

PLEASE QUOTE NO. OF PACKS WHEN ORDERING

Make us your No. 1 SUPPLIER OF KITS and COMPONENTS for E.T.I. Projects. We
supply carefully selected sets of parts to enable you to construct E.T.I. projects.
Kits include ALL THE ELECTRONICS AND HARDWARE NEEDED. Printed circuit
boards (fully etched. drilled and roller tinned) or veroboard are. of course, in-
cluded as specified in the original article. we even include nuts, screws and I.C.
sockets. PRICES INCLUDE CASES unless otherwise stated. BATTERIES ARE NOT
INCLUDED. COMPONENT SHEET INCLUDED. If you do not have the issue of E.T |
which includes the project you will need to order the instruction reprint as an

extradSpeach. o prints available separately 45p each + p&p 40p

DIGITAL CLOCK, May 81 (round feds) ................ £39.98
CARAVAN LIGHTS CHECKER, April 81, less glue ............ .. £9.24
SOUND ANALYSER, April 81 less case . £59.95
GUITAR NOTE EXPANDER -ETI, April 81 . ....£14.98
DRUM MACHINE, April 81..................... — TS . £59.95
MUSICAL BOX, April 81...... . ... £8.70
ENGINEERS STETHOSCOPE, ‘Mar 81 .. ...£17.45
PULSE GENERATOR, Feb 81 less case.. .. £32.12
Caseextra............ — £24.98
INFRA RED ALARM Feb81. £49.99
UNIVERSAL TIMER, Jan 81 ..... £28.89
MULTI-OPTION SIREN, Jan 81.. ... £24.47
LED TACHO, Jan 81 less case.... .. £31.61
4 INPUT MIXER, Dec 80 ....... £17.98
BENCH AMPLIFIER, Dec 80 ......... £21.85
MUSICAL DOORBELL, Dec80....... £10.56
AUDIO TEST OSCILLATOR, Nov 80.. £16.64
RIAA PRE-AMP {stereo), Nov 80 e £6.21
2W POWER AMP, Nov 80 e £5.54
METRONOME, Nov 80. £5.44
LIGHT SWITCH, Nov 80 .... £7.77
TOUCH BUZZER, Nov 80 ............... £5.56
SUSTAIN/FUZZ BOX, Oct 80 ...... £22.72
CASSETTE INTERFACE, Oct 80 less case. £10.52
ULTRASONIC BURGLAR ALARM, Aug 80 £24.39
CAPACITANCE METER, Aug 80 L £18.42
CMOS LOGIC TESTER, Aug 80. .£9.98
SIGNAL TRACER, Mar80......... £10.98
TUNING FORK, Feb 80 £13.48
ACCENTUATED BEAT METRONOME . £16.28
CLICK ELIMINATOR, April 79 less case £34.25
Case extra £14.98
GUITAR EFFECTS UNIT, Aprnl 79. £13.44
DIGITAL MODULE, Jan 79 tess switch and case £23.83
COMPLEX SOUND GENERATOR, Oct 78 less case £19.98
TELEPHONE BELL EXTENDER, Oct 78, less speaker £14.98
Horn speakerextra............... .. £6.83

ETI PROJECT KITS won MAGENTA

ELECTRONICS

LTD

1981 ELECTRONICS CATALOGUE

A FULLY CONSTRUCTIONAL PROJECT

KITS Hundreds of illustrations, product data, circuits and di TOOLS
'cs tails Dl'l at ml”;“g a'{\lcli ed\.‘ljcallonal co‘urske? Up ’to d'ahz RES'STORS
price lst include: products are stock lines for fas
TRANSISTORS delivery. Send 70p in stamps for your copy (7 x 10p or & HARDWARE i
CAPACITORS | x140) CASES

INCORPORATING AN INS8060
MICROPROCESSOR CHIP

The (nstructor is a low cost assembly which provides a practical introduction to micropro-
but itis a working circuit which allows

cessors and their It is not a
lmlcroprocossov worklng to be followed. one program step at a time. Build the Instructor
and you will gain microprocessor experience. The series is based on the INSB060 micropro- 5
cessor IC, aiso known as the SC/MP Mk. 2. Clvcults are built on & plug in Eurobreadboard. Kit

with or h the breadb: INSTRUCTOR COMPONENT PACK: Including

is
Eurobreadboard £27.85; or less Eurobreadboard £21.6

INSTRUCTOR COURSE NOTES AND OPERATING INSTRUCTICNS

MEMORY BANK

SYNTHESISER
idea) for the music enthusiast and all the
family for general entertainment. Miniature
synthesiser featuring vibrato. envelope,
tempo, volume and pllch controls. Uses 24
push button switches in a keyboard style
layout. Based on a custom designed i.c. The
accessible memory stores a8 32 beat length
sequence of notes and spaces. Can be
played ‘live’. Has 4 tunes salready perma-
nently stored in its memory. Fltted with an
internal speaker. Jack socket allows the use
of an external amplifier if wished. Kit con-
tains all the components needed including
2 p.c.b.s and case. Instructions are included
with this kit

Memory Bank Synthesiser £33.85

£2.96 extra.

3 BAND
S.W. RADIO

Simple T.R.F. Design. Covering most Ama-
teur Bands and Short Wave Broadcast
Bands. Five controls. Bandset, Bandspread
Reaction. Wavechange and Attenuator. Coil
section is by Wavechange Switch. Use with
Headphones or a Crystal earpiece. Kit con-
tains alt the components required including
the P.C. Board and Case. Instructions are
included with this kit.

KIT £18.97. Headphone extra £2.98.

MAGENTA ELECTRONICS LTD.

ET), 135 HUNTER ST., BURTON-ON-TRENT, STAFFS., DE14 2ST
0283-65435. 9-5 MON.-FRI. MAIL ORDER ONLY

ALL PRICES INCLUDE VAT
ADD 40p P&P TO ALL ORDERS

trish Republic & B.F.P.O. Europe de-
duct 10% from prices shown. Payment
must be in sterling.

Bus nwith Weess

Access and Barciaycard (Visa) orders
accepted by ‘phone or post.
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REED MODEL 75

Printer with keyboard. Late model.
Still the cheapest way to get a printout
from your microprocessor. gasic data and
connections supplied.

Used, good condition

48 VARIAN RUBIDIUM FREQUENCY STANDARD 100KH2/1MH2/5MHZ

ALWAYs G OF osc.LLo 49 zmlfvngvi'l;ﬂlgﬂos% A F:EGULATED HIGH VOLTAGE SUPPLY fY‘gEo
A CHANGING RANGE 5 5% o
SCOPES, COMPUTERS, TERMINALS | 51 STODDARD ARCRAFY Rudio nterioronce snd Fo

ETC.

NM-52A 375-1000MH2Z (2 plsces)
52 TAYLOR VALVE TESTER

hem No

1 TEKTRONIX STORAGE OSCILLOSCOPE Type 434. Current Model. As

new. 12 months warranty {No warranty £1,.
2 TEKTRONIX STORAGE OSCILLO!
3 HAMEG OSCILLOSCOPE type 412. Dual Trace 20 MHZ

4 TELEQUIPMENT OSCILLOSCOPE type D61A. Dual Trace 10MHZ

5 SCOPEX OSCILLOSCOPE ty| 4D10 Dual Trace 10MHZ
6 HEWLETT PACKARD OSCIi pe 120B. {X-Y)
7 MARCONI WAVE ANALVSER TF2330. ood condition
8 AVO UNIVERSAL BRIDGE B150 with adaptor A151
9 ADVANCE SIGNAL GENERATOR E2 100KHZ-100MHZ
10 B & K AUTO VIBRATOR EXCITER CONTROL type 1018
1 Dl ital Voltmeter LM1450
LSE GENERATOR type GO1101.2
ADVANCE V.H.F. Millivoltmeter type VM79 — No probes
ADVANCE AF. SIGNAL GENERATOR type J2

£25
KNIGHT RF Sig Gen KG686 with Sweep Marker Gen KG687. The Pair £

ADVANCE Audio Signal Generalor HIE 15HZ to 50KHZ

BEULAH VIDEO MO%J

LYONS PULSE GEN ERAYOR PG-2E

COSSOR SINEISOUARE EWAV GENERAYON 20HZ-1MHZ
Type 1

A1301
TCH GENERATOR CM 6004-PG
SCILLATOR type SG65
P AVLOR AMPW SIGNAL GENERATORY type 62A Mk Il
MARCON| UNIVERSAL BRIDGE type TF1313 1/4%
MARCONI WIDE RANGE OSCIL
7 SOLARTRON TRUE RMS VOLTMETER type VI
RANK V.H.F. SIGNAL STRENGTH INDICATOR
RACAL COUNTER E

LECTRONIC FREQUENCY 32IC0HZ type 836

WAVYNE KERR CAPACITANCE BRIDGE typa B
WAVNE KERR COMPONENT BRIDGE type B

£45
32 HEWLETT PACKARD DC CURRENT SOURCE type 6181B 0-100V

0-250MA
33 MARCON| SAUNDERS LEVELLING AMPLIFIER type 6587
34 TEKTRONIX PRE TRIGGER PULSE GENERATOR type 111
35 RACAL H.F. SELECTIVE ANALYSE|

£75
36 MARCOM STANDARD SIGNAL G%mRAYOR type TF144H 10KHZ-
72MH
SCHLUMBERGER/SOLARTRON AUTOMATIC COUNTER type FB2602
£150

38 BRANDENBURG PHOTOMULTIPLIER POWER UNIT 0-2500Volts £90
39 SCHLUMBERGER/SOLARTRON COMPUTING VOLTMETER type JM1776
£90

£90 TEKTRONIX SAMPLING OSCI om type 661 with 451 Yam,

40 HEWLETT PACKARD AC CONVERTOR type 3461A
41 MUIRHEAD WAVE ANALYSER K-134-A 30-310HZ
PHILIPS COMPARATOR 278KHZ
HEATHKIT CAPACITOR CHECKER (T-28
HEWLETT PACKARD DIGITAL VOLTMETER g2 3440A
HEWLETT PACKARD FREQUENCY CONVE| type 8729A

RACAL AUTO FREQUENCY CONVERTOR rype 803R 500MHZ

AIRMEC ELECTRONIC VOLTMETER type 314A

CONVERT THIS UNIT TO A
SUPER BATTERY CHARGER

Attractive green ministry quality case with remova-
ble top and bottom plates — heavy duty power
switches, high powered resistors to control current,
good quality centre mounted amp meter, strip of

400 1,850
PE type 564 with 3A6 & 3B4  £350
£250

TOR type TF1 370 10HZ-10MHZ
M1484

| Frequency counter. Small compact

unit.
Earnl 500 RANGE
2.cach.rur oy OSCILLOSCOPES

DIODES with Single Tra lug-i
All new full spec., devices IN3063 BAX 09 e eRRldines
13,1544, INA148, 1N3470; 1N4151,

(4600MHZ)
54 R& 8 Z-g DIAPRAPH 300-2400 MHZ BN3562

LTMETER
60 NEWLETT PACKARD CLIP ON
probe

62 SOLARTRON DIGITAL VOLTMETER type LM1420.2

51 STODDARD AIRCRAFT Radio Interference and Field Intensity Meter type
£27%

3 £45

53 RHODE & SCHWARZ UMHF TEST RECEIVER BN 1523 280-940MHZ
£12¢

55 R&S Unbll.ne.d Standard ATTENUATOR BN18042/50

ONLY £25 each
As new, Ministry boxed £40 each

INIATURE
VARIAC 0.6 AMP

In an attractive Blue Case with Carrying
Handle. Size 10Va x 6% x 6%''. With 20

MILUAMPMETER type 428A with good quality screw terminals with integral
£70

4mm socket giving multiple voltage and
current outputs.

£30
OLTMETER twe 1420.2 with Mean AC Unit gg As new condition. Individually Boxed.

v
AL VOLTMETER type

SOLARTRON DIGI 1867
MARCONI SIGNAL GENERATOR type TF395A/3/S (CT402)
JARROLD SWEE HZ

P GENERATOR 20-112 M
VE VOL

NOISE L METER CT454
HEATHKIT DECADE RESISTANCE BOX DR1U

MARCON! VARIABLE ATTENUATOR TF1 073A/S (CTa21)

ROCHAR UNIVERSAL COUNTER T type
WAYNE KERR UNIVERSAL BRIDGE type

WAYNE KERR AF SIGNAL GENERATOR 7 S121 10MZ-120KHZ

SIGNAL GENERATOR type CT3440.1HZ-
g FLASH TESTER type Q103

S CLARE l‘%e" 1038
MARCON| RF ATTENUA TF1073A
77 HEATHKIT VALVE MILLIVOL’ RAV-3U
TELONIC SWEEPER 450-900MHZ
COSSOR SWEEP OSCILLATOR type CT202
WEIR DIGITAL VOLTMETER 500 Mk 3

TOR 204 1-320MHZ
CT‘I\%PLQEVEL METER SPO 7820

£40 type 743098
AVO TRANSISTOR ANALYSER type CT446
SIEMENS SUPERHET RECEIVER FHZAMHZ
R & S MICROWAVE POWER

BRYANS X-Y PLOTTER — No pe

ADVANCE X-Y RECORDER type HR100 No pen
MARCONI DOUBLE PULSE E
RADIOMETER WAVE ANALYSER
R & S RESONANCE FREQUENCY
5.7.C. OSCILLATOR

HATFIELD PSOPHOMETER Drg 6571
£90 5T1A TB.

£75 98 HEWLETT PACKARD MEMORY DISPLAY 5480A with 5486A Control

and 5485A two channel input
£60 99 E.M.T. Unit 230 Volts 50 cs 25VA 7.5KV.
£130 100 AVO VALVE CHARACTERISTIC METER

£35
£75 PLEASE CHECK AVAILABILITY BEFORE ORDERING

R BN2412/50 0-3200MHZ
£175 ADVANCE SIGNAL GENERATOR B4B 100KHZ-100MHZ
£85 88 HEWLETT PACKARD DIGITAL RECORDER type 5050B

NERATOR type TF1400/S
FRA 2Ct3A 30HZ-16KHZ
A BN4312/2 30-300MHZ

WAYNE KERR VIDEO ggcn.uron lype 0228 10KH2-10MHZ

ez £15 each. rar g2
£ RADAR AERIALS
£

40

Rotary, complete with Waveguide
Couplers. These are brand new, Ministry
boxed. Very impressive. Dish diameter 27

I £85 each. carriage £5

% EX-MINISTRY MASTS

40ft. HEAVY DUTY
With guys, etc. {n transit case

£50 each. carriage £5

38

INVERTOR. TYPE 350
Input 115 Volts DC. Output 115 Volts AC
400HZ, 3-Phase. Supplied with connection
details.

Tested, good condition. £30 each

Tested but scruffy. £15 each

Carriage tb

INFRA RED IMAGE
CONVERTER Type 9606
(CV 144)

“1%in. diameter. Requires single low cur-
rent 3KV to 6KV, supply individually

boxed. With data. £12.50 each
Infra Red Lamps also advertised

2. BBI38RRINEER0ERERES

gzf

RACAL

100 off £1.50 1,000 off £10

SOME TEKTRONIX

Working.
From £100. Phone for details

'FERRET A.T.E. £650
Phone for details

TRANSISTOR INVERTOR
115V AC 1.7 Amp Input. Switching is at
20Khz. Output windings from Pot Core.
Can be rewound to suit own purpose or
unit can be broken for host of components
Circuits supplied.  £1.25 each. P&P £2.

wing nut terminals on front panel which can be
used for connecting leads. All this for £3.50. P&P
£2. Four units £12. Carriage £5.

STEPPING MOTOR
6/12 position with additional where the rotor is

coils. Device can be used as a tacho. Diagram
supplied. Will actually work on 5 volts. 12/24

d
recommended. o ¢g each P&P 75p
or 5 for £5 P&P £1.50.

STEPPING MOTORS

200 Steps. 20 oz/in. torque, 12/24 volit input 5-wire
£12 each. P&P £1.50

KEYBOARD PAD
Size 3x2%2x2'’ with 12 Alma Reed Switches. Blue
keys marked in green 0-9 and a star with one blank.
£4 each. P&P £1, or 5 for £15 P&P £2.

MINIATURE KEYBOARD
Push contacts, marked 0-9 and A-F and 3 optional
function keys. £1.75 each.

Flat metal case — 19.2KH2; 844.8KHz; B7G - 10MHZ. |

LOUDHAILERS. Transistorised hand-held, no leads Standard
internal battarsies supplied. Howl Switch £20 ea. 23

INFRA RED QUARTZ LAMPS. 230V 620 watts. Slze 13427 x
18" dia. £1.50 ea. 240V 1650 watts. Size 2294 x 12" dia. £3 ea.
BRIDGE RECTIFIER, 2 Amp 50p ea

PHOTODIODE DETECTOR 4" fly leads, 25p ea.

AMPHENOL. 17-way chassis mount edge connectors 0.1

spacin

LE.C. gtandard MAINS LEAD. Moulded (3 vertical flat pins
centre oﬂset) 60p

FANS. 115V 13 wans Size 34 x3Vax 112" BRAND NEW.
£4.50 ea. Secondhand £2.50 ea.

DELAY LINE. 50 nanosecs. 3 connections — ground-in-out.
Size 2% 7/16x5/16" New 25p ea.

MOTOR 12v DC wrth pullev and integral semiconductor.

Speed Control. New £

LEDEX ROTARY SOLENOIDS 115V DC. No switch assembly.

15p

DIAMCND H CONTROLS ROTARY SWITCH. Single pole 10-
way. Printed Circuit Mount. New 100 ea. 100 for £7.50.

l CRYSTALS 50p each |

PULSE TRANSFORMER. Sub min. Sixe T2 x 5716 x Va.
Secondary centre tapped. New 20p ea.

REMO TY TYPE MULTIPLIER. Two hlgh voltage outputs and
focus, £1 each.

DONT TAKE CHANCES. Use the proper EHT CABLE. 10p per
metre or £7.50 per 100 metre/drum, P&P £2.

PHOTOGRAPHIC LAMPS. Peari 230V 500 watt. Screw cap 75p
ea. Box of 12 £5.50. P&P £1.50

RAPID DISCHARGE capacitors 8mfd 4kV £5 each. P&P £2.
MYSTERY IC PACK. Some 40 pin —~ good mixture - ail new
devices, 25 le for £1. P&P 50

DECOUPLING CAPACIT!

0.05mfd 10V; O 01mfd; 0. 047mfd 250V; 33K, 330pf. All values.
100 for £1.50.

E.H.T. Capacitor 500pf 8KV 20p each.

10-way MULTI COLOUR RIBBON CABLE. New 40p per metre.
10 metres for

GEC UHF 4-button tuner £1.50 each

CENTAUR 115V FANS 4V2xaVaxi12"". €4.50 ea. Ex-squip-
ment, tasted 60p ea
CONTACTORS. Heavv Duty 24V DC5 make £1 each.
GEC UHF/VHF 6-button tuner £2 each

931A PHOTO MULTIPLIER £2 each. P&P £1.

RANCO 250V 18A THERMOSTATS with Control knobs cali-
brated 50-200 degree C £2.50 each.

SOLID STATE UHF TUNERS. 38MHZ. £1 each.

BRAND REX blue wire wraps. 30 metres for £1. P&P 25p.
SLIDER CONTROL BOX 500K Log. Single track. Complele
with knob. Len%lh 312", 25p each.
TRANSFOR|
AUTO 240V Input 115V. 1 Amp output £1.25 each. P&P £1.25,
240V input. Soc. 6V, 1.86A. Size 2V2x2x2'*. Good quality £1.50
ea. P&PF1.
240V input Soc 12V 0:92A. Size 212x2x2'". Good quality.
£1.50 0a. PP £
240V Input 12V 100MA Size 60x40x42mm 50p each.
240V input. Soc. 12-0-12V 50MA, Size 53 x 45 x 40mm. £1 ea.
115V input. Soc. 5V 2560MA. Size 1 11/16 x 1.5 x 114. 2 for 50p.
115V input. Sec. 10-0-10V1A, Size 21/2x 2 x 2", 2 for £1.50.
SEMICONDUCTORS
;NgOOS 59, 1N4002 - 3p.

t
SC147 BC1488 BC157, BC158, BC237, OAS0, OAS1, BA154,

At 25p each:

TIP31 TIPMA 2N5E£36, AF138, 2TX341.

BYi27 10p. BF181 20p; BD239 49p; BD241 40p; MA343AT
49p; BD228 509, BD233 & BD234 Comp Pair 25W — 80p per
pr. at 50p each

REGULATOR TBA625 8 to 20V in - 5V out 100MA TO5 Con.
50p each BF256C

TV AMPLIFIER TBA ?20 20p each.

Integrated ircuits

7453 74H51 76325

7451 74538 SN15862 4p
7402 74502 MC4028 63p
7476 Wp
7495 7441 40p
74C00 74C86 50p
74H74 12p 74C161  24p

MOTOROLA DUAL in Line 6 pin Opto Coupler 30p each. Gold
late tester version 50p each

ELECTROSTAYIC VOLTMETER 7.5KV £8 ea. P&P £1.50.

Other ranges available — please enquire.

TRIMMERS. Sub min. 0.25 to 1.25 pf. 1to 4.5 pf. 7 to 45 pf. All

at 6p each.

HONEYWELL humidity controllers 50p each.

THYRISTOR TIMER. Solid State. 15 secs adjustable {reset) in
tastic relay case. Standard 7-pin base. Series delay 50p each.
INIATURE PC MOUNT SLIDE SWITCH. 2 pole 2 way 10p

each.

4 DIGIT 7 SEGMENT per dl%l‘ plus a hgure one to the left pius

a centre minus sign to the left of the figure one with decimat

places between digits. Good brilliance at 1.5V. 15 connections

£2.50 each.

Some E.H.T. TRANSFORMERS and CAPACITORS available.

Please enquire.

TELEPHONES 706 s%le black; grey or blue £5.50 ea: 746 style

black or grey £7.50. Older style black £2.50 each. Discoloured
rey 706 £4 ea. P&P £1.50 per telephone.

gc SERVO MOTOR 110V 2.5 Amp continuous. Double shaft

Brand new. 4 wire 4 brush £18 ea. Plus carriage

P‘(,: Mount POTS. Wire wound with knob 200 ohm & 10 ohm.

oa.
MIN RELAY 24V. 2 pole c/o. Brand new 75p eac
TIME DELAY RELAY 0.1 to 10 secs. 115V AC. DPDT £5 each.
CAPACITORS at 5p each. 0.1uf 400V. Small rec. block PC
Mount German class; 3300pf; 220nf 250V; 0.01mfd 160V
INSERT can be used as Mu:rophone/Eavplece {Like used as
insert in telephone but superior quality}. Ex-Min. Brand new
wrapped 75p sach, or 10 for £6.
TOROIDAL NSFORMERS. Input 0-120-240 Volts. Output
0-12V; 0-12V. 10VA per wnndln% Encapsulated — identical to
R.S. Componanls at £8,90. OUR SPECIAL PRICE £5 ea. P&P
£1.50,
TANTALUM CAPACITORS — All at 10p each — 100 off £7.50.
22mfd 6V; 39mfd 10V; 22mfd 35V; 1mftd 35V
MINIATURE SUDE SWITCHES. Single pole 2 way 10p each.
10 off 90p.
HEAVY DUTY RMEOQSTAT. 7.50hm, 55Amp Diameter 5
Standard 14"’ shaft £2.50 each. P&P£1.

LARGE EX-MINISTRY SPEAKERS. OUTSIDE 15 ohm or
500 ohm. Tested £25 each or 5 for £100.

MINIMUM ORDER £3 VALUE OF GOODS. MINIMUM P&P £1.50 — where P&P not stated please use own discretion — excess 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. Official orders welcome.

GCHILTMEAD |

NORWOOD ROAD, READING TELEPHONE NO. READING 669656

(2nd turning left past Reading Technical College in King’s Road then first right — look on right for door with “Spoked Wheel”’)




misfortune of losing their car aerial through a carwash,
through accidental breakage or maybe to the young
mischievous vandal eager to add another victim to his list.

Judging by the number of coathangers that have found
their way out of the family wardrobe and into the orifice where
the chrome rod once stood, one only has to wait anxiously for
the coathanger industry to replace the car aerial. It is not surpris-
ing that with these catastrophic events prevailing, drivers are
reluctant to replace their aerial. However, if you install a
motorised antenna incorporating the ETI antenna controller, it
will reduce the risk of losing your aerial.

The unit is designed to replace the manual operation of
"holding’ the antenna switch in the ‘on’ position to activate the
aerial. The ETI controller overcomes this hindrance by sensing
whether the radio is ‘on’ or 'off’ state and automatically exten-
ding or retracting the aerial.

Better Safe Than Sorry

There are also certain fail-safe features which are incor-
porated to comply with the manufacturer’s instructions. These
are:

(i) when the antenna has extended it should not be
switched from up to down or vice versa without waiting
for at least 3 s before the next operation.

(ii) switching the radio on and off repeatedly will have no
effect while the aerial is operating.

With these features our project supersedes most commercial
units already available.

Construction And Setting Up

Construction is straightforward. All components, including
the relays, are mounted on a single PCB. Begin construction by
inserting all low profile components, ie wire links, Veropins and
sockets, followed by resistors, diodes, capacitors and tran-
sistors, observing the orientation of all polarised components.
R15 is soldered underneath the PCB between the junction of
PR2/PR3, and the positive end of C5.

Before you fit the PCB in its box the following setting-up
procedure should be carried out:

1) Fit IC1 and [ink points B and C. (This link is used for

setting up only)

2) Connect a 12 V power supply to the PCB supply

terminals.

3) Adjust PR1 until LED1 just turns on; mark this position.

T here is a large proportion of motorists who have had the

ANTENNA
EXTENDER

If you intend to buy (or already own) a motorised _
antenna then you shouldn’t be without this
intelligent gadget which automatically controls
your aerial’s ups and downs. Design by

Ray Marston. Development by Steve Ramsahadeo. . p
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4) Connect Ry as shown on the circuit diagram. Adjust

PR1 until LED1 turns off; mark this position.

5) Disconnect Rygr. PR1 should now be adjusted to the

midway setting of steps 3 and 4.
6) For a final check, R can be reconnected and LED1

will switch on; if all is well the remaining ICs can now be

fitted.
HOW IT WORKS

IC1 is configured as a voltage comparator with a fixed reference
voltage at pin 3; pin 2 is arranged in the same way except that D1iis
included as the sensor. If a load is present (ie the car radio is switch-
ed on), the voltage at pin 2 will fall to a value of (V¢ -600) mV, this
being the forward voltage drop of the diode. This change of
voltage is now compared to the reference at pin 3.As the voltage
has decreased the output of IC2 will switch to aproximately the
supply voltage.

PR1 is incorporated in the circuit to balance the tolerances of
R4,5,6 and 7 so that with any extreme changes of voltage or
temperature, the comparator will reliably detect a change at pin 2.

The output of IC1 is fed to 1C2a and b (bilateral switches). These
switches are normally closed, but with a low signal at their controls
(pins 12 and 13) the switches will open, breaking the connection to
the rest of the circuit and providing the necessary inhibit facility.
ZD1 is added to suppress transients that might cause false trigger-
ing.

If the car radio is switched on the output of 1C2b is high; this
voltageis fed to the input of a non-inverting gate (IC3a). The output
of this gate determines the relay direction via Q3, as well as pro-
viding the input to the edge detector 1C3b. The function of this
gate is to give a positive-going pulse whenever its input changes
state. R14 and C4 are added for protection against spikes that oc-
cur during switching. IC3 squares the output of the edge detector,
so a reasonably narrow pulse is available to trigger the first
monostable (IC4a, IC4b). The output of IC4b energises RLB via Q4
for a period set by PR2 and C5 (this is not more than 5 s). RLB is now
supplying power to the motor antenna with a polarity determined
by RLA, so while the monostable is turned on the antenna will ex-
tend. When this period has ended, pin 4 of IC4a will assume a high
state, triggering the second monostable (IC4c, IC4d). The outputs
of both monostables are fed to a diode OR gate and inverted by Q2
to open the bilateral switches. This gives a total inhibit time of ap-
proximately 6 s, allowing 3 s for the antenna to extend, plus a fur-
ther 3 s delay before the next operation can take place.

D6 ensures that C5 is fully discharged at the end of the
monostable period, to prevent false triggering by residual charge.

When the radio is switched off, the output of the comparator
and IC3a will be low. As pin 8 of IC3d is at 0 V, its output will be
high which closes IC2c¢; at the same time 1C2d opens and the down
sequence is activated. The monostable and RLB follow the same
mode of operation as already described.

Q1 and associated components (R3, C1 and ZD1) provide a
regulated supply for the CMOS devices.
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We mounted our PCB on three 4 ” spacers. When it comes
to hooking up the unit, there should be no complications as
there are only four wire connections to consider. These are
made via a four-way terminal block on the side of the case. The
0V connection is made to the internal earth terminal of the
case.The completed unit can be secured in a suitable place
underneath the bonnet, thus completing the earth return to the
battery through the chassis.

NOTE:
IC1 IS CA3140

DB-B ARE 1N4148
2D1 IS B2Y88 10V
2D21SBZYB3 9V1

»12V VIA

RLAY

RLB1

O 1GNITION
SWITCH

MOTOR
ANTENNA
12v DC

Fig. 1 Circuit diagram of the Antenna Extender.

RLB2

PARTS LIST

Resistors (all 4 W, 5%) C5 4u7 35 V tantalum
R1 100R cé 3u3 16 V tantalum
R2 330R
R3 1ko0 Semiconductors
R4,5,6,7,10 6k8 IC1 CA3140
R8 4k7 1IC2 40668
R9,11,13,16,17 10k IC3 40708
R12,14,15 100k 1C4 40018
R18 1M5 Q1-4 BC108

D1 1N5401
Potentiometers D2-5 1N4001
PR1 2k2 miniature horizontal preset D6-8 1N4148
PR2,3 1MO miniature horizontal preset D1 BZY88 10V

D2 BZY88 9V1
Capacitors
c1 47u 16V tantalum Miscellaneous
C2 100n polycarbonate RLA,B double pole changeover, coil resistance
c3 100n ceramic 205R (see Buylines).
c4 10n polycarbonate Four-way terminal block, case ref. BOA 115 (see Buylines).

Fig. 2 Component overlay. Note that R15 is soldered beneath the PCB.
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THE LINK BETWEEN PAR2 AND PR3
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Fig. 3 How to wire up the unit. The radio
power supply is taken via the controller

board.
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PROJECT : Antenna Extender

BUYLINES

Grove House Electronics offer a range of motor antennas. The one
used in our prototype was a five-section 1T m model NW-510. The
relays used are type RL6 from Watford Electronics, and the case is
a solid weatherproof, die-cast aluminium housing marketed by
West Hyde Developments.

Grove House Electronics,

14 Arcade Chambers, High St.,

Bognor Regis, Sussex

Phone (0243) 861705.

Above: the motor antenna that

we used to test our prototype.

Right: the finished PCB mounted

in its weatherproof case. The
earth terminal for the 0 V
connection can be seen in the
top left-hand corner. The

remaining connections are made

via the terminal block on the
side of the case.
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Happy
Memories

4116 200ns £1.70 2114 200ns £4.75
2114 450ns £1.95 2716 5 volt £3.70
2708 450ns £3.35

MEMOREX SOFT-SECTORED MINI-DISCS for
PET, TRS-80, etc. Supplied in Free Library Case
£19.95 per 10

Low Profile 1.C. Sockets by Texas
PINS. = ol 81416 182022242840
Pence ... ... 1011121617 20212837

Memory Upgrade Kits for Apple, 2020, TRS-80,
etc. ... ... . . . from £13.60 please phone

Quantity prices available on request. Government
and Educational Orders welcome. Trade accounts
opened.

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 HRS5 3NY
Telephone (054422) 618

TECHNICAL TRAINING
IN ELECTRONICS AND
TELECOMMUNICATIONS

ICS can provide the technical knowledge that is so essential
1o your success, knowledge that will enable you totake advant-
age of the many opportunities open to the trained man. You
study in your own home. in your own ume and at your own
pace and if you are studying for an examination ICS guarantee
coaching until you are successful

City & Guilds Certificates 3

Telecommunications Technicians

Radio Amateurs
Electrical Installation Work

Certificate Courses

Colour TV Servicing

Electronic Engineering and Maintenance
Compauter Engineering and Programming
Radio, TV, Audio Engineering and Servicing
Electrical Engineering, Installation

and Contracting

POST OR PHONE TODAY FOR FREE BOOKLET

To: International Correspondence
Schools

Dept. 265HIntertext House, London
SW8 4U] or telephone 622 9911

I Subject of Interest I
I Name I
I Address l

Tel
(T e 5 ) ) [ ) e e ) 0 (N S S
ETI JUNE 1981

practical books from
sams and prentice-hall

sams
books

Howard M. Berlin
[_IDesign of
Active Filters, with
Experiments

“unique {to my knowledge) in that
some 24 experiments are included
to demonstrate the design and
characteristics of the filters™.
Microelectronics Journal

£5.80 pb 288 pages
672-21539-X 1977

Robert T. Stone and
Howard M. Bertin

[ 1Design of
VMOS Circuits, with
Experiments

All aspects of the vertical metal

oxide semiconductor are examined.

£7.10 pb 176 pages
672-21686-8 1980

Howard M. Berlin

[ 1Guide to CMOS
Basics, Circuits and
Experiments

22 experiments illustrate CMOS
devices. characterstics and
design rules.

£5.80 pb 224 pages
672-21654-x 1979

Charles D. Rakes

[ JlIntegrated
Circuit Projects
2nd Edition

£360 pb 144 pages
672-21616-7 1979

Rufus P. Turner

[ JLC Circuits

£3.85 pb 112 pages
672-21694-9 1980

Don Lancaster
L 1TV Typewriter
Cookbook

£6.45 pb 256 pages
672213133 1976

prentice-hall
books

John D. Lenk
[ Handbook of
Digital Electronics

A crash course in digital electronics,
this book gives complete technical
descriptions and a simplified
system of test and troubleshooting
for digital electronic equipment,
inciuding microprocessors.

£14.25 hb 384 pages
13-3771849 1981

Frederick W. Hughes

[ 10P AMP
Handbook

Both theoretical aspects of

OP AMPs and practical skills
needed for working with OP AMP
circuits are explained. .

£14.25 hb 304 pages
13-6372988 1981

Robert G. trvine

(" Operational
Amplifier
Characteristics and
Applications

£16.20 hb 416 pages
13-637751-3 1981

Book Orders

These books can be ordered from
your bookseller or in case of
difficulty from

Department 30.

Prentice-Hall International.

66 Wood Lane End.

Hemel Hempstead. Hertfordshire.
HP2 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

| enclose a cheque/P.0. for £

Please add 55p per book for
postage and packing. Payment
should be made out to
Internationai Book Distributors
Please allow 28 days for delivery

ETI6  prices are correct at the time of going to press but may be subject to change
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Prime components-Lowprices.

Dept. ETI8, Unit 9/10, 1st Floor, East Block, 38 Mount Pleasant, London WC1X OAP. Tel: 01-837 1165, 01-278 7369. Telex: 8953084 Maclin G
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24126 48p | TEXAS 4563 225p N leggp 28801 £125 | »Basic kit contains 25 short tunes in Interfacing & Programming. ’ .....£5.04 £3.75
24132 56p ) SALE 42? 240p S eoRior? £29.95p 28002 £95 | the main IC 21465 Building and Installing Electronics Intrusion Alarms ..£3.95 £2.75
74181 75p |8 PiN 7 A 2 46p S80A 072 C34'95p *Will address external ROM for up to 21524 The Cheap Video Cookbook. ..E4.50 £3.75
74148 125p |14pin 9p 4584 9 iR 1,000 MORE NOTES per ROM! [(ROM | 21398 CMOS Cookbook................ ..£1.75 £6.75
24150 130p 16 pin 10p 585 125p is not inctuded.) 21652 Computer Dictionary 3rd Ed o .£8.95 £7.75
74154 30p 18 pin 15p BIPOLAR RAMS *Operates on 12V AC or 12V DC at 21693 Computers & Programming Guides for
74187 85p |20 pin 18p 27LS00 995p | 500mMA. (Usin%uml on 12v DC and Scientists & Engineers.... . £11.95 £8.75
74161 agp [22pin 22p|74C 93419DC 1125p | with optional ROM requires 9V bias | 21697 80BSA Cookbook ............. £7.50 £5.75
74165 120p 24 pin 22p|74C20 30p | DIL SWITCHES battery, not included.) 21539 Design of Active Filters with Experiments .£5.95 £4.75
24174 100p |28 pin 25p | 7aC76 60p| 4pole 99p B +7 watts of audio power will drive 8or| 21536 DBUG An BOBO Interpretive Debugger .£3.75 £2.75
74122 45p (40 pin 28p | 74C8S 145p! 6 pole 118p 16 ohm speakers or horn speakers 21537 Design of Op Amp Circuits with Experiments £65.95 £4.75
74125 50p 74C97 125p | 8pole 140p (notincluded). 21686 Design of VMOS Circuits with Experiments £5.95 £3.75
74190 1304 74C98 126p | 10 pole 175p INTERFACE LINEAR *DIP switches not included. 21550 Introductory Expariments in Digital Electronics &
74192 120p CMOS 74C107  100p C1488 90p [+'NEXT TUNE' provision steps 8080A Microcomputer Programming &
74193 120p 4g01 Top | 74C160  110p MC1489 90p | sequentially through ali tunes Interfacing Book 1 — £9.95 £7.75
74194 102p |02 199 74C161  148p DM123 125p | * Tune address can be wire jumper 21551 Introductory Experiments in Digital Etectronics &
74195 100p [2006 759 74C162  145p 75150 125p | selected or board is designed to take B80B0A Microcomputer Programming &
78196 100p (4007 1op|74C163  145p 75154 1250 | DIP switches. Interfacing Book 2 . £9.95 £7.75
74197 88p |4008 80p 74C192  175p LINEAR ICs 75322 2503 PLT,C":' ZPLUME and TEMPO are all 21351 How to Buy and Use Minicomputers
74283 140p 4009 38p [74C193  175p | ,Cqig 75324 325, adjustable, A and Microcomputers ...... . £7.50 £5.75
74290 120p 14010 debl74cios 175p 31350 795p p | *SPECIAL ‘CHIME' SEQUENCES can | 21684 How to Program & Interface the 6800 £10.50 £7.75
74365 50p Jao11 ab|74C195  175p | AY38910 825p | 75325 325p | beactivated regardless of tune 21459 How to Program Microcomputers £6.75 £4.75
74366 95p lag12 2P l7aco03  abp| 799 30p | 75360 3500 | address to provide for multiple 21127 How to Read Schematic Diagrams £425 £375
4013 389 723 33p | 75365 295p | doorbell applications. 21613 How to Use Integrated Circu?ts Logic Elements £4.50 £3.75
Do 700 741 18p | 75451 §0p | * All tunes consist of electronic 21527 IC Converter Cookbook £1050 £8.
015 758 |Etz106 s15p | 75491/2 180 | musicai notes piayed one at s time. £1050 £8.75
695p p | There are no chords or harmon: N o
74LS  |s016 35p 1CL8038 295p | 8728 1785 | sound 1o the music. \ 6809 S-100 SINGLE-BOARD COMPUTER
74L500 12p |4017 75p ICM7216A 1875p | 8795 175p | = STEP-BY-STEP ASSEMBLY @ Meets IEEE 5-100 Standard! @ RS 232 Handshake!
74LS01 12p (4018 76p ICM7216B 167p | 8797 156p | INSTRUCTIONS provided. @ Uses Motorola’s Powerful @ Selectable BAUC Rat‘esl
j4s02  1gpjadie  4zp ICM7555 80p «Large number of PREPROGRAMMED)| ¢ M ae 1o nomt 8 Venuallinclices e
740304 ‘39 4021 1009 LM301AM 30p ROMS with popular and classical ° 2K’ RAM! c Béna"c' Parts List, User
740508 209 4022 BBD LM311 50p |— tunes readily available. Send sae for ® ACIA, P a Notes, Software Listinas and MORE!
Jatsi0  19p|a023 25 e 25 listand prices, & ey 150 ADEMON Monkior 157:6) €281 COMPLETE 80 T
740511 20p |4024 50p Ve 430 | eps ONLY £16.75 for basic kit ®ius pap : B PR R REG
741812 30p [4025 20p LM380 65P TIL209 9p | 60p). ASSEMBLED AND TESTED, ONLY £2501 (plus £2 p&p)
741513 35p (4026 130p LM1496 65; TIL211 13p A 5 % e o
741514 60p (4027 45p LM1871 550p TIL212 15p Kaise Autoranging Auto Unit Display 372 digit DMMs from ONLY £39.96
740815 38p [4028 78p AR 9500 | Tic220 12p| oXC VAT. UNIVERSAL SCR
240820 1ap (4029 80p IN3905 500 TH222 15p 6200, as itemised. ONLY £39.96 exc VAT C106D 400V/5A Sale Op
741521 30p [4030 50p LM3314 2259 TIL224 18p| 6220,3s 6200, plus 10Amp AC/DC measurement ONLY £48.65 exc VAT
741522 38p (4031 195p TM3918 2259 6110 with 10Amp AC/DC measurement AND Continuity Check!
741526 45p {4033 145p TM13600 1252 | ONLY £74.74 exc. VAT Optional vinyl carry case £2.30 exc. VAT
;gtggg ?‘gp 28?52 ;ggz NESSS 18p * ImV 100uA and * Measures % Displays mV,V THE NEW GI
740832 23’; 4037 105 NES56 S0P | piSPLAYS 0.141 resolution! resistance to 2 and mA! COMPUTER SOUND
740837 35p|a038 110" RC4136 85p | ENp5O00 80 % Measures AC Megohms! 0.8% accuracy! CHIP X
] P 29011 SN76477N 1750 | ENDS10 eOD voltage to 600V! 4 Low powerOhm % Zero adjustment! I The amazing AY-3-8910 is a
7403840 259 4040 999 TBAB10DAS 85p | ENDEBT 125" % Measures DC ranges! % 3other models fantasticaily powerful sound and
Jace P G0a P TLO71 55p DL704 P voltage to 1000VI too! music generator, perfect for use with
74\.5% ;gp 434; ;gv TLO74 1300 | proos ggp any 8-bit micro processor. Contains 3
J4i348 asg 4043 seg %ggi 1180 MV57164 2253 NEW EXCITING, ENTERTAINING SOFTWARE FOR THE APPLE 1 'c?";: ﬂ;a"f;e's. noise generator, 3
74L549  99p|4044 88p | TLaso 1750 ana APPLE Il PLUSI' ASTEROIDS IN SPACE!!!! | cniciope poriod control. 2 :;:::il;lsl/%(
74L873 30p {4045 160p XR2206 326p 1 you liked ‘Invaders’ you'll love ASTEROIDS IN SPACE by Bruce 3D/A converters plus much more. All
74L574 30p 4047 99p XR2207 375p Watlace! Your spaceship is travelling inthe middle of a shower of in 40 pin DIP Super easy to inter&ace
74LS75 42p (4048 56p ISOLATORS asteroids. Blast the asteroids with lasers, but beware  BIG to the S 100 or other Busses. ONLY
74LS85 98p |4049 38p | iLp74 120p | ASTEROIDS FRAGMENT INTO SMALL ASTEROIDS! The Apple game £8.50 + VAT, including FREE.uprim
741586 39p 4050 40p | 1LQ74 325p | paddles allow you to rotate your spaceship, fire its laser gun, and give it of BYTE 79 article! Also, add £2.25 for
74LS90 35p 14051 69p | MCT6 90p | thrust to propel it through endless space. From time to time, too. you'll 60-page data manual. ’ ’
741593 70p (4052 75p TIL11 75p | encounter an alien sgac_eship whose mission is to DESTROY YQOU, so ‘Perhaps the next famous composer
74LS96  150p{4053 73p you'd better destroy it first| High resolution graphics and sound effects will not direct a 150-piece orchestra
74LS107  40p|4054 11p = — ——{ add to the arcade-like excitement this program generates. RUNS ON but rather a trio of microcomputers
74L8112  75p|4055 121p FLOPPY DISC CONTROLLERS ANY APPLE Il WITH AT LEAST 32K AND ONE DI%K DRIVE! controlling a bank of AY-3-8910s.”
74LS123  63p|4056 121p FD1771 B-01 S/D Inverted Bus £21.95 | ON DISKETTE BYTE July ‘79, '
7415126 50p[4059 5600 { FD 1791 B-01D/D Inverted Bus £34.95 [ ONLY £14.95
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CA3140 and LF351 op-amps can be used in some special-purpose
single-supply applications that are quite impossible with simple
741-type devices. Ray Marston explains.

single-ended supplies, so long as the constraints of

their input terminal limits are not exceeded.
Specifically, op-amps have a parameter known as ‘common-
mode input voltage limit’ which, in practical terms, defines how
close their input terminals can be taken to the positive and
negative supply rails without impairing circuit operation. Table
1illustrates the general input constraints of the 741, CA3140 and
LF351 op-amps.

Note here that the input terminals of the 741 op-amp can-
not be usefully taken to within closer than a couple of volts of
the positive (pin 7) or negative (pin 4) supply rails. Thus the
device cannot be used as a true voltage follower in single-
sugeplk; circuits, for example. The inputs of the CA3140, on the
other hand, can swing all the way down to 500 mV below the pin
4 negative voltage, but can only swing within a couple of volts
of the positive supply rail. This chip can thus be used as a true
voltage follower in single=supply circuits.

Finally, the LF351 inputs can only swing down to within a
couple of volts of the negative rail, but can go as high as 100 mV
above the positive supply rail. In this way, this chip can be used
in some quite unique applications in which input signals are
referenced to the positive supply terminals. Let’s look at some
p;actical singlesupply applications of the CA3140 and the
LF351.

M ost op-amps can be used with either dual (split) or

ROSITIVEIINPUT, NEGATIVE INPUT
OP-AMP TYPE i ENCED | LiMIT, REFERENCED
VOLTAGE TO THE PIN 4 VOLTAGE
741 (Ve -2V (V=) s2v
CA3140 (V4 =2V (V=) - B0OmV
LF351 (V4] + 100mV (V=i +2v

Table 1. Common-mode input voltage limits of the 741, CA3140 and LF351
op-amps.

CA3140 Applications

The CA3140 op-amp has PMOS/FET inputs, giving the
device a virtually infinite input impedance. The device uses the
same pin configuration as the 741 op-amp and can be used with
any supply voltage (between pins 4 and 7) from 4 to 36 V.
Outstanding characteristics of the device are that its input ter-
minals can swing as low as 500 mV below the pin 4 voltage as
already mentioned, and its output can swing to within a couple
of millivolts of the pin 4 voltage. A notable defect of the device
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is that its output can squrce far more current than it can sink;
when used with a single-ended 5 V supply, it can source 10 mA
but sink a mere 1 mA,

Figure 1 shows how the CA3140 can be used as a true
voltage follower with a single-ended supply. The input can
swing all the way from zero to within 2 V of the positive supply
value and the circuit has a virtually infinite input impedance.

v+ (A-38V)
O

Vin Vout IsVin)
OV TO (V+)=2Vv

- m]”

Fig. 1 Zero-referenced DC voltage follower.

—C ov

Figure 2 shows how the device can be used as a x10 non-
inverting DC amplifier that will accept inputs all the way down
to OV. Again, the circuit has a virtually infinite input im-
pedance.

V+ (4=38V)
O

+

CA3140

Vout
(= 10x Vin}

”J” ¢ —3 ov

Fig. 2 Non-inverting DC amplifier with a gain of 10.

Figure 3 shows how the above circuit can be modified as a
threerange(100mV — 1V — 10 V) DC voltmeter or multimeter
adaptor with an input impedance of 11 M on all ranges. Offset
control PR1 should be trimmed initially to make the meter read
correctly at one-tenth of full scale. The two output diodes PO
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V+{4-36V}

R6 OFFSET
10k ADJUST

RS 01V
47k FSD

-0 o
9V +
Vout = Vin

RS
10k

Vin

o

m

Fig. 3 Threerange DC voltmeter/meter adaptor with 11 M input impedance
on all ranges.

tect the meter against damage if excessive input voltages are
applied. Note in the Fig. 2 and 3 circuits that the 90k resistor can
be made by wiring a 100k resistor in parallel with 1MO.

Figure 4 shows how the basic Fig. 1 circuit can be modified
to give a boosted current-driving capacity (up to about 100 mA
inthis case). Note that the output voltage across emitter resistor
R3 is identical to the circuit’s input voltage. If Q1 is replaced
with a Darlington power transistor, the circuit can easily be
made to function as a variable-voltage DC power supply withan
output that can swing all the way down to O V.

Figure 5 shows how the Fig. 4 circuit can be modified for
use as a unity-gain DC level translator that converts a zero-
referenced input into an identical positivereferenced output

‘ —0
[ [ V+4-38V)
R2
a7
>—A A
2
CA3140
+ +
o
—o+
Vin
Vout
{=Vin)
ov
-0~ —) —
mn
Fig. 4 Zero-referenced voltage follower with boosted output.
V+ (4-36V)
—o0+
Vout
R {=Vin)
R2 -
4k7
AV
2
7
CA3140 8
+14
+ O AAAA ] al
f 3 BC107
a7k
Vin
R3
%0
ov
-O— -—0

i

Fig. 5 This unity-gain DC level translator shifts a zero-referenced input to a
positive-referenced output.
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$

R2
100k

ov

i

Fig. 6 Unity-gain wide-range DC level translator.

quite independent of supply-ine variations. The gain of this cir-
cuit is determined by the ratios of R3 and R4, so the circuit can
be given a gain of 10(for example) by simply giving R4 a value of
10k. A minor defect of the Fig. 5 circuit is that the output cannot
swing below halfsupply voltage. Figure 6 shows how the circuit
can be modified to enable the output to swing over roughly
85% of the supply voltage range. Here, the input voltage is
simply attenuated by 20 dB by R1-R2 and the actual translator is
wired in the x10 mode, to give an overall gain of unity.

Figure 7 shows the circuit of a voltage-controlled constant-
current generator, with a sensitivity of 10 mA/V. Here, the
CA3140 and Q1 are wired as a basic voltage follower, in which
the voltage across R2 is identical to the input voltage. Conse-
quently, since the emitter and collector currents are virtually
identical, the output current is equal to V,\/R2, virtually in-
dependent of the value of the output load resistance. The max-
imum available output current of this circuit is limited by the
power-handling capacity of Q1.

—90
+ v+{8-36V)

Loao 24 ¥

R3

m.

Fig. 7 Voltage-controlled constant-current generator, with a sensitivity of
10 mAJV.

Finally, Figs. 8 and 9 show how the CA3140 can be used as a
precision 06V8 over- and under-voltage indicator. In both of
these circuits the op-amp is used as a simple voltage com-
parator, with its output feeding to an indicator LED via an 820R
limiting resistor; the reference voltage is fed to one input ter-
minal and the sample or test voltage to the other. In the Fig. 8
over-voltage circuit the sample is fed to the non-inverting input
terminal, and in the Fig. 9 under-voltage circuit the sampleis fed
to the inverting terminal.
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-0
+9-15V
R3
820R
LED1
ov
ﬂ
77
Fig. 8 Precision over-voltage indicator spanning 0 to 6V8.
O
+9-15V
6
CA3140
R3
820R
Y LEDT
-0 ov

Fig. 9 Precision under-voltage indicator.

LF351 Applications

The LF351 op-amp has JFET inputs, giving the device an in-
put impedance of about a million megohms. The device uses
the same pin configurations as the 741 op-amp and can be used
with any supply voltage (between pins 4 and 7) from 9 to 36 V.
An outstanding feature of the device is that its input terminals
can swing as high as 100 mV above the pin 7 positive supply
voltage. Defects of the device are that its output can only swing
within a volt or two of the positive and negative supply rails and
the input can only swing within a couple of volts of the negative
rail. A particularly nasty quirk of the IC is that its output inverts if
one of its inputs is taken below the negative common-mode
limit, or goes high if both inputs are taken below the limit.
Nevertheless, the device can be used in some unique single-
supply applications in which input signals are referenced to the
positive supply terminals.

Figure 10 shows how the LF351 can be used as an over-
current switch, in which the op-amp output switches high if the
current drawn from the supply by an external load exceeds a
preset value. Here, a reference voltage of 600 mV is set on the
non-inverting terminal of the op-amp by D1, and a current-
related voltage is applied to the inverting terminal by R;; the op-
amp output switches high if the R, voltage exceeds the 600 mV
reference level, so R; needs a value of 0.6/, where 1 is the trip
current in amps. Note in the Fig. 10 circuit that the output (into a
10k load) is 1V5 when the switch is off or 1 V below the positive
supply when the switch is on. This circuit can be used as a LED-
output over-current indicator, if required, by replacing R2 with
an LED and 820R series resistor.

Figure 11 shows how the LF351 can be used as either a
positivereferenced voltage follower or as a voltage-controlled
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—0
V+(9-36V)

ON’
(V+}-1v

TO EXTERNAL
LOAD

LF3551 Vout

4

+1v5

‘OFF"

Fig. 10 This over-current switch monitors the current that an external load
draws from the positive supply line.

constant-current generator. Here, the op-amp is wired as a stan-
dard follower-with-booster-output-stage (using PNP transistor
Q1); zener diode ZD1 is used to enable the follower output to
swing all the way down to 0 V (referenced to the positive line).
The circuit can be used as a constant-current generator by
breaking the Q1 collector line as shown, the output current then
being equal to V| /R2. .

V+(9-36V)
o— 1+ -0+
+
R2 FOLLOWER
w0 OUTPUT
-Q -
a
8C212

zD1

2v7
4+  CONSTANT

CURRENT

Tk OUTPUT

1 =¥

1
e @
2
Fig. 11 This circuit can be used either as a positive-referenced voltage
follower or as a voltage-controlled constant-current generator.

O O
+ V+(9-36V)

R3 Vout = Vin
1k0

i

Fig. 12 This unity-gain DC level translator shifts a positive-referenced input to
a zero-referenced output.

Finally, Fig. 12 shows how the LF351 can be used as a unity
gain level translator that converts a positivereferenced input in-
to a zerovteferenced output. The gain of the circuit is determin-
ed by the ratios of R2 and R3, so the circuit can be given a gain of
10, for example, by simply giving R3 a value of 10k. Thus if, as an
example, the translator is used in the x10 mode and has its input
taken from a 1RO (1 V/A) current-sensing resistor in the positive
supply line, the circuit will give a zeroreferenced output
voltage of 10V/A, thereby simplifying current monitoring pro-
blems in power supply circuits. ETI

O ov
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LOW-COST, RUGGED

HIGH QUALITY

{Inc!. P&P)

16A 240V RANCO THERMOSTAT

RANCO THERMAL CUT-OUT 100°C

mounting with reset button. £1.20.

BUY ONE EACH OF ABOVE FOR £4.85

TEMPERATURE CONTROL

-

TEMP. GAUGE 0° -120° €

Remote sensor on 38"/

2 \ capiliary, panel mounting
dial 55mm. dia.

ONLY £1.85

Wide control range {low room temp. to over boiling point)
Sensor on 22'' capilliary. £2.30, including control knob.

15A 240V. Sensing coil on 41in. capilliary. panel

RELAYS BY
KEYSWITCH
7 10A 2-Pole C/0 240V
Coil.
ONLY 80p
2 for £1.50
5 for £3.50

Panel M.E.S. Bulb Holder
High quality. Red lens. 30p

BULGIN GLASS FUSES
20 mm 1A Quick Blow

10 for 40p
17 (same size as 13A plug
fuse but not to BS1362). Will
fit most 1%’ chassis mount
fuse holders, 10A quick blow
SA anti-surge, 3A quick blow.

10 (sny mix) 40p
100 for £3

Only 30p or £2.35 for 10.

LIGHT DEPENDENT RESISTORS in plastic housing
with window, heavy-duty lead. Similar to ORP 61
You normally pay well over double for resistor alone.

GEC
CONTACTOR
3 heavy duty
normally open
contacts 600V
35A. 240V coil.
ONLY £4.50.

DOUBLE ENDED SMITHS BLOWERS

£5.50.

2 output apertures, 53 x 103 mm. Large flange Only

ended with %'’ x 3%2'" shafts, 240V. £3.25.

SMALL INDUCTION MOTOR (shaded pole), doubie

BULGIN STRAIN RELIEF SLEEVE 10 FOR 30p

TOP QUALITY CHROME
TOGGLE SWITCHES

2 pole C/0 centre oft 10A

240V, 80p, 2 for £1.50, 5

for £3.50.

2 Pole make, biased off 2A

240V

30p. 4 for £1

USEFUL RUBBER GROMMETS. Fit %' hole. 10 for

CAPACITOR, BOOV AC.

20p.
RMS, 0.01 MFD.
POWER RESISTOR, wire-ended. 20-watt. 41012 5%. 30p each
Only 50p.
L.E.M. SERVICES ADD 50p P&P
239 RUGBY ROAD ORDERS OVER
LEAMINGTON SPA CV32 6DY s
noes WARWICKSHIRE £2.50 post free

origin:

v CB Accessories.

charge.

S & M (ANGLIA) LTD.

SPECIAL THIS MONTH due to bulk
purchase direct from country of

% Digital Multimeters from £20.
% Digital Car Tune-Up Kits.
% Electronic Speed Alert.

Trade enquiries welcome. Special terms for new
businesses. Monthly delivery free. No extra

ETI-6-81

Please rush me a FREE catalogue and further details.

'S & M (ANGLIA)
LTD.

QUEEN SQUARE, HAVERHILL, SUFFOLK
Tel. 0440 61419. Telex 995801 GLO TLS8
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GREENWELD |

443 A Millbrook Road Southampton S0O1 OHX
Al prices include VAT @ 15% - just add 40p post

THE SPECTACULAR
1981 GREENWELD
Component Catalogue

Bigger and better than everl!!

* 60p discount vouchers
* First Class reply paid envelope
* Free Bargain List
* Priority Order Form
* VAT inclusive prices
* Quantity prices for bulk buyers
* Free Data Sheet
SEND 75p FOR YOUR
COPY NOW!!
BUY A COMPLETE RANGE OF
COMPONENTS AND THESE
PACKS WILL HELP YOU

ALL PACKS CONTAIN FULL SPEC BRAND NEW
MARKED DEVICES — SENT BY RETURN OF
POST, VAT INCLUSIVE PRICES

KOO 50V ceramic plate capacitors. 5%, 10 of
aach value 22pF to 1.000pF total 210 €4.80.
K002 Extended range 22pF to O 1w F. 330 values
£7.66.

KDO3 Polyester capaciiors. 10 each of these
values 0 01, 0015, 0.022, 0.033, 0.047
0068 01 015 022 033 0474 110
altogether tor £5,40.

K004 Mylar capacitors. min 100V type 10 each
ait values trom 1,000pF to 10.000pF Total 130
for £4.70.

K007, Electrolytic capacitors 25V working small
physical size 10 each of these popular values 1
22.47 10 22,47 100uF Totat 70 for £3.69.
X008 Extended range. as above, also including
220. 470 and 1000, F Total ot 100 for £6.35.
K021 Miniature carbon film 5% resistors CR25
orssimilar 10 of each value trom 10R 10 1M E12
series Total 610 resistors £5.95.

K022 Extended range Total B50 resisiors trom
1Rto 10M £8.20.

K041 Zener diodes 400mW 5% BZYB8 etc. 10
of each value from 2 7V to 36V €24 senes Total
280 tor £15.98.

NEW KO51 LEDs — 10 each red. green & yellow
3mm & 5mm. with chips Total 60 LEDs for €8.95

BUZZERS, MOTORS

TRANSFORMERS & RELAYS
2401 Powertul 6V OC buzzer. all metal construc
tion 50mm dia X 20mm 85p.
2402 Miniature type buzzer. 6. 9 or 12V, only
22x15x16mm Very neat 85p
2450 Miniature 6V OC motor. high quality type
32mm dia X 25mm high. with 12mm spindle
Only £1.
A372 Audible Warning device — sohd state circuit
drives high efficiency tansducer 10 give high
output Voltage reqd 4-18V Can also be driven
direct trom TTL or CMOS Modute size
45x% 21 %12mm Comprehensive data supptied
£€1.50.
Transformer, mains in, 1770V 10mA oul £2.50
W847 PCB mntg relay 11x33x20mm. 37R 5-
10V SPCO 3A 95p
901A5 Pickering DIL relay S500R, SP make, 3.7
10V, ex-equip on PCB. 75p

BARGAIN LIST 13

10-page Ad st with BOO different stems. many
Jnusual, all at cur-pnce switches. relays, pots
3s. Cs. conneciors, hardware. semiconductors
neters. displays, packs. panels motors, eic. etc
and it s FREEM — |ust send 9xd stamped SAE
ALFAC PCB Transfers
Lines, curves, dots, pads, DL pads. etc. Pack
of 13 different sheets £6.15
X905 140x10mm ferrite rod with LW & MW
windings 45p
K520 Switch pack — 20 different, rocker, slide
rotary, toggte, push. micro etc. Only £2.
K521 Heatshrink pack 5 diff sizes each
200mm S0p
10M V2W 5% CF Resistors — pack of 200 £1
40W amp PCB + cct + layout £1. All parts to
make £3.50
19% 2W R's — 111k, 333k, 500k, 900k, 950k. All

10/25p

1N4006 DIODES
Special purchase ot 1A rects. Russian made
Packed in boxes of 300, £8.50 per box, 4 boxes
€30: 10 boxes £75.

DISC CERAMICS
Q 22uF 12V 9mm dia tdeal for decouphing 100
tor £2.75; 1000 £20.
0.5uF 12V 15mm dia. 100 £1.50; 1000 £12
Pack ot disc ceramics. assorted values and.
voltages — 200 tor €1

TRANSFORMERS

Mains primary. 50V _20A sec €20. Mains pr
110V 164 sec £30; 20A €40.

SLIDER POT SCOOP!!!

Made by Piher types PLAOCP & PLEOC. Silly
prices for superb goods!|

PLAOCP 69X 16X Imm, 40mm shde kength
220R. 2k2 or 10k in only. Prices (any mux) 1-24
20p; 25-99 17p; 100+ t4p.

PLEOC — B4 % 10X 7mm, 60mm skde length. Sk
og only Prices 1:24 28p; 25-99 22p; 100+

17p.

REGULATED PSU PANEL
Exciusive Greenweld design tully vacabie 0-28v
& 20mA-2A Board contains all components
except pots and transtormer Onty €7.75 Sunable
transtormer and pots €6 Send SAE for fulter

details
CALC CHIPS 60p!!!

New tull spec supplied withdata “ype MKX50321
full tunction inc meniory Onty 80p

£1 BARGAIN PACKS

Each pack £1; any 25 packs £22
K101 16 BC2398 rransistors
K102 15 BC349A ransistors
K103 10 BCS546B transistors
K104 18 BC182B transistors
K105 50 1N4148 diodes
K106 18 BC184L transistors
K107 18 BC213L wansistors
K108 8 2N5060 thynstors. 30V 0.8A T092
case

K109 15 BC114 wansistors
K110 4 BD131 wransisiors
K111 4 BD132 wransistors
K112 12 3A 100V rects, wire ended
K113 30 DAOO2 rects 150V 0.5A
K114 15 XKB116 (BF241) transistors
K115 18 SP1218 (2N3702) ransistors
K116 10 MPSLOY NPN 140V T092
K117 10 BF450 PNP TV IF amp transistor
K118 16 ME4101 NPN 60V AF low noise
K119 10 2N5401 NPN 160V T092
K121 20 7V5 400mW zeners
K122 10 VR5255 25V 2.2W zener
K123 10 56V 1Wzener
K124 50 02pF disc ceramic

200

1k 5% %W carbon film resistors

K126 100 300pF 63V polystyrene pretormed
caps

K127 25 47sF 25V auial lead caps

K128 25 154F 40V do

AA113 diodes

K130 25 470RV 0 1W presets

K131 10 VA1086 thermistor

K133 20 3 way 5A term blocks

K134 50 unmarked untested OC71 type uah-
SIStOTS

K135 30 4.7uF 10V radial elecs

AC 187k transistors

18u F 100V non-polarized caps.

K138 30 %' coil tormer with slug

K139 40 .025uF 50V mylar caps

K140 30 05do

K141 40 O O1uF 400V anal caps (C296)

K142 25 wire ended neons std size, 90V

K143 200 squares mica insulation 25mm sq.

K144 30 A5 3W wirewound resistors

K145 10 1500uF 16V caps — radial PCmnig

K146 25 330uF 4V awal caps

150w F 350V caps—radial PC mntg

K148 30 tanstormer former type X228

K149 12 Fernte rod type X036

K150 10 switches type Wa30

K151 12 0125 red LEQ's

K152 10 0 2 red LEDs

K153 30 TOS heat sinks. same as G 104

K154 15 5pin 180 Din socket. clip t

K155 100 metres thin tiex {10% 2m lengths)

K156 15 1'%’ chassis mntg luseholder

=
~
©
@

x
w
~
[LPS

x
=
pet
w

K157 12 16 pin QIL-QIL IC sockets

K158 6 SPCO centre oft white rocker
switches

K159 20 0 3W presets 500k V with knurled

knob
K161 20 O 3w presets 2k5V
K162 20 0.3W presets 2MS V with knurled

knob

K163 400 158 %W 5% preformed vert mnig
resstors

K164 50 22pf 2% siver mca caps

K165 20 Sub-min reed switch, body 20mm

long

K166 100 3300pF 630V polyester PC mnig
caps

K168 50 AA144 diode pretormed as above

K169 30 8V2400mW zeneras K167

K17t 25 11Vdo

K173 121 5uF 25V tant bead caps

K174 12 0.47uF 25V ant bead caps

K176 24 150R 0 1W ver presets

K177 24 470R 0 1W horiz presets

K178 24 470RQ 1W ven presets

K179 24 2k 0 1W honz presets

K180 24 2k 0 1W vert presets

K181 24 2w2 0 YW horuz presets

K185 200 1R %W CF preformed Rs tor hornz
mntg, 15mm centres

K187 18 PES030 NPN S: T092 transistors
Vce 35V. Hie 75

K188 18 F544 PNP Sy T092 wansistars Vee
20V Hie 300

K189 30 1N649 600V O 4A diodes. pre
formed tor H mntg

K190 16 BZYB5 8V2 250mW zener diodes

K191 BY300. 600 Top Hat swilching
diode 600V 6A

K192 25 RGP108 100V 1A switching diode

COMPONENT PANELS
A504 Black case 50x50x78mm with octal base
PCB inside has 24V reed relay, 200V 7A SCR,
4x5A 200V rects etc. 60p
2529 74 Secies ICs — Gates and complex logic
20 asstd ICs on panels £1; 100 ICs £4.
2527 2% 6V reed relays. 6x25030 or 25230
6400V rects. plus Bs. Only BOp.

©

TTL, LINEAR, OPTO

All new tull spec — Fawrchild/ SGS
TTL: 5400, 5401, 5402. 5403. 5404, 5405.
5421, 5430, 5450, 5451, 5453. 5460

Al 120 e 5470, 5472, 5474, 5475 5476
5480. 5486, 54107. 54121, 54122
o8 20p em. 5482, 54126 — 40p ea. Others (745
H) on B/L 13 (SAE piease)
FNA5220 2 digit 12" 7-seg display on PCB, CC.
With data £1.50
7-seg displays: FND360, 367, 501. all 50p; 530,
847.850, all £1.50
Regs. TO3 case: 7924 120p, 7885 100p, 7808
100p, 7912 100p, 78CB 230p. Others on B/L13
Op-Amps: uA4136 130p; uA776 145p; uA777
300p; uA318 245p.
Isolators: FCD831, IL15, TIL118, all 60p
BULK BUYERS LIST — 8:g bargains ftor quanuty
buyers Resistors trom £3.80 k. caps £7/k Send
SAE for list

ETI JUNE 1981



PROJECT

MINI-DRILL SPEED

CONTROLLER

Control the speed
of your 12 V mini-
drill with this
inexpensive little
unit. No, it's not’

one of those old-
fashioned PWM

controllers so
beloved by ‘novice’
designers, but is a high-
quality project with built-in

-

feedback speed-regulation and full overload

~

protection. Design by Ray Marston. Project development by

Steve Ramsahadeo.

and craft enthusiasts: the electronics hobbyist and

engineer find them of particular value in drilling PCBs
and deburring holes in panel work, for example. Most mini-drills
are designed to run from a12 vV DC supply and draw maximum
currents up to about 1 A when heavily loaded or stalled.

The speed of a minidrill can easily be changed either by
varying the DC voltage supply to the drill motor, or by using a
simple pulse-width modulation (PWM) technique for feeding
pulsed power to the motor. The trouble'with both of these sim-
ple forms of speed control is that they provide no form of speed
regulation.

In practice, the speed of the drill motor falls (sometimes
quite dramatically) when the drill is loaded and, simultaneous-
ly, the motor input power requirement increases in proportion
to the loading level. Since both the conventional ‘variable
voltage’ and the old-fashioned PWM control systems each ef-
fectively apply a pre-set voltage level to the motor, they are in-
capable of meeting the increased power requirements of the
loaded motor and the drill speed inevitably falls off as the
loading is increased.

ETI's new minidrill speed controller project overcomes
these problems. It uses a ‘variable voltage’ form of basic speed
control but also incorporates a load-sensing feedback network
which automatically increases the motor power drive as

M ini-drills are widely used by a whole range of hobby

ETI JUNE 1981

loading is increased, to maintain the required drill speed under
all loading conditions. The unijt is mains powered, has full elec-
tronic overload protection and can be used to power any 12V
mini-drill with a current rating below 1.5 A.

Construction

Construction of this project should present very few pro-
blems, since all components other than T1, LED1 and RV1 are
mounted on a single PCB. Note in the construction that IC2 (a
T03-cased regulator chip) must be mounted on a small heatsink
and then fixed directly to the PCB.

When the PCB construction is complete, fit the assembly in
the specified case, together with transformer T1 and pot RV1,
and complete the circuit interwiring. We used a pair of push-
button loudspeaker terminals for the output — you can use any
terminals that suit your drill. The unit can then be given a func-
tional test.

To use the unit, simply connect it to your mini-drill, switch
the unit on, and use RV1 to vary the speed of the drill. When us-
ing the unit for the first time, set the speed to roughly one-third
of maximum, then lightly finger-load the drill chuck and adjust
preset PR1 so that the speed remains virtually constant in both
the loaded and unloaded states. The unit is then complete and
ready for use. -

89
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Top: inside the case. Construction is quite straightforward. Above: our
prototype unit with a PCB drill connected via the push-button loudspeaker

terminals.
HOW IT WORKS
The circuit of the controller contains three basic elements, these The output of IC2 is determined by the relative ratios of R5 and
being a power supply unit (T1-BR1-C1), a variable-voltage RV1 and by the voltage on Q1 emitter. When Q1 emitter is at ov,
generator (IC2-R5-RV1), and a load-sensing feedback network the output of 1C2 can be varied from 1.2 V to 12 V by RV1. When
(R7-PR1-1C1-Q1, etc). The basic (unloaded) speed of the drill motor Q1 emitter is not at 0 V, the Q1 emitter voltage is simply added to
is determined by the variable-voltage generator circuit: the speed the IC2 output voltage. In practice, the Q1 emitter voltage is
regulation (loaded speed) is controlled by the load-sensing feed- directly proportional to the load current of the moter. Thus, when
back network. the motor loading is increased the resulting increase in motor cur-
rent causes the Q1 emitter voltage to rise. This increases the out-
Circuit operation relies on the basic fact that the current con- put voltage of IC2 to a level sufficient to maintain the motor speed
sumption of the motor is directly proportional to the motor's at a constant level. The degree of regulation is controlled by preset
loading factor. When the motor is lightly loaded, the current con- PR1.
sumption is low; when the loading is high, the current consump- 1C2is a voltage regulator chip and has built-in short-circuit out-
tion increases. In our circuit, the motor current consumption (and put protection and thermal overload cut-off. The device thus pro-
thus the loading factor) is monitored by R7. A fraction of the vides the circuit with a high degree of electronic overload protec-
voltage generated across R7 is tapped off by PR1, filtered by tion and limits short-circuit currents to about 1.5 A, thereby
R6-C2, and used to control the variable-voltage generator circuit eliminating the need for old-fashioned output protection devices
(IC2) via composite non-inverting amplifier IC1-Q1. such as fuses.
" e w NOTE:
Fig. 1 Circuit diagram. e TS elig]easia0
Q118 BC214L
BR1 1S 50V 2A OR GREATER
D118 1N4D01
.
~
N~

+ DRILL

== Y MOTOR
c3
10 o1

R4
10k

MAINS INPUT VIA
FUSED (3A) PLUG

RE

10k s -
PRY oy 1RO
%0 ca 2W8

g
L AR

c2
330n
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1-51\/ Fig. 2 Component overlay.
AC

—"—
: ; PARTS LIST
l I I ' Resistors (all 4 W, 5% except where stated)
R1 2k2
- R2 47k
1 R3,4,6 10k
BR1 RS 1k0
~ 4+ R7 1RO, 2W5
0 ® .
Potentiometers
RV1 10k linear with integral mains switch
PR1 1k0 miniature horizontal preset
= | C1 .
Capacitors
+ C1 2200u 25 V axial electrolytic
C2 330n polycarbonate
C34 1u0 35 V tantalum
Semiconductors
1C1 CA3140
- LED1 ANODE 1C2 317K
S - — TO DRILL (0]} BC214L
" £ BR1 bridge rectifier; 50 V, 2 A or greater
(-le @ & ————rv: D1 1N4001
cal® LED1 0.2” red LED
Q1 e _RV1 WIPER
Miscellaneous ‘
HEATSINK Transformer (15 V, 20 VA secondary), heatsink (drilled for T03),
VI OIIIIATIIIIS case, output terminals, control knob.
e CO.M +TO DRILL
Ic2 BUYLINES
|
° The 317K voltage regulator can be obtained from Watford Elec- |
IN Q tronics. All the other components are common types and should
o/ not present any problems.
The case used is available from West Hyde Developments —
ALl Lr T order as Samos 006.

Crimson modular audio amplifiers feature: ¥Low values
of transient and steadystate distortions Y Envelope distor-
tion (below 500 Hz) less than 0.05% wgon-board electronic

protection ¥P.C.B. pin and edge connector termination
¥ Fullrange of complimentary components, i:e. P.S.U. s,
heatsinks etc. available from Crimson.

The Crimson range of amplifier modules are buiit to very high standards and have earned an enviable
reputation in every field to which they have been applied. The boards come ready built and tested
{guaranteed for two years) and can be used to advantage where high quality signal amplification is required.
The power am plifier modules range from 60WRMS to 310WRMS with up to twice this amount in bridge
mode. All feature substantial heatsink brackets which can be bolted to any available heatsink or the
Crimson purpose designed types. Input sensitivity is set at 775mV and power supply requirements are
catered for by one of the three Crimson toroidal power supplies. The Pre-amplifier module (CPR1} is :
basically a phono amplifier with sophisticated circuitry incorporating R.1.A.A. equalisation. 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 cartridges. External components required are i
potentiometers for volume and balance, switches for signal routing and a regulated £ 15v D.C. power
source (REG1). Complimenting this range, are the electronic crossover modules X02/X03 which, with a§
special muting board {MU1} can beincorporatedin all types of active speaker systems.

Numerous applications are possible with Ctimson modules. For example, a complete Hi-Fi Pre & Power
amplifier of 40-125WRMS/channel can be built using our Hardware kits (see Haobby Electronics review, [
August 1980). Alternatively, Mono or Sterec slave amps of up to 500WRMS can be built into pro prietory
flight cases, while other uses include active loudspeaker systems such as designed by R.l. Harcourt in
Wireless World October/November 1980. Further details of how to use the modules are contained in the
Users/ Application Manual available at £0.50.

Siaw S/N  Sensitivity T.H.D.ityp) FR
Wvis 11008 1 5Mz S0Khs 1
XVIS 1108 0 0035 1 5Hz 50Khs
100mym ovius  110a8 1 5Hz SOKhs
21 150mm fem1 11008 ) 5H2 S0Kh;
150mm F M1 0 (i EHD
M2 1 5H7 S0KR
207 20Kh;

TrgZizgees

775my
Qb 217 20Kh;

Output 77512’;:7mv 8EG 775my 001w . Xoverponis
*Power output is quoted WRMS and is given for two modules run off the same power supp!

powers are obtainabie if using one module per P.S U. orif using a stabilised P.S.U.

[

. Hig

<

LT ML Pricesinciude VAT PgPth ¢

Suppl i
2::‘-‘;)‘/::’9 v anywherein the UK. COD
CPS3 {150VA)

0 CPS61250VA £1.00extra. tLimit £100).
‘:Sg‘ 00 Export "Payby Accesss /
Master Charge, Visa
Card, or write for
pro-forma.

CHECK PRICES WITH|OUR SALES
DEPARTMENT FROM APRIL 1st

EE CrimsonHekirik

9 CLAYMILL ROAD, LEICESTER LE4 7JJ, ENGLAND. Tel. 0533 761920. Telex 34694 Chamco G CRIMLEK ';
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TMICRON' may sound small - but we all know that it's much larger than an atonm!

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. p
(" 6 FULLY BUILT, TESTED AND CASED. \( sorrusre )
0 6502 BASED MICROCOMPUTER. © 10K EXTENDED MICROSOFT BASIC.
O VDU ALPHA NUMERIC DISPLAY. O ALL THE USUAL BASIC COMMANDS.
08K RAM. O INTEGER AND REAL NUMBERS.
032 PARALLEL I/0 LINES. O INTEGER AND REAL ARRAYS.
02 TTL SERIAL I/O LINES. O INTRINSIC FUNCTIONS: ABS, INT, RND
01 SERIAL I/O 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.
ODATA BUS BUFFERING. © 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.
_ © POVER SUPPLY INCLUDED. ~ J|© BASIC CAN CALL MACHINE CODE SUB-
ROUTTINE .
O USER MACHINE CODE INTERRUPT HAND-
TANGERINE LER INTERFACES WITH BASIC.
O XBUG.
COMPUTER SYSTEMS LIMITED C DATA CASSETTE FILE HANDLING IN BASIC
Forehill Works —

Forehill Ely Cambs England rei: o3s33633
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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 systenms, 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-agsembler, 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 40K 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.
(AIN 65, KIN 1, SIN 1 . ! \ [
z » SIf USER g EHTRON Please underline the information required.
W N 1 1
e 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:
L.to the full range of Microtan modules. Y,

PLEASE ENCLOSE 12p STAMP. THANK YOU.
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QUALITY DOES NOT HAVE
TO COST VERY MUCH!

RER All models
Hi-FiSpeakers 2 multi-speaker systems

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

12,6012 4 speaker system 60_watts
26" x 14V x 11" £118.98 pair

15.90 15'* 5 speaker system 90 watts 28"
X 174" x 11" €138.98 palr
(UKc/p £12.00 pair)

ON DEMONSTRATION TO CALLERS

CIRRUS
BOOKSHELF
SPEAKERS

Teak or Wainut

wao o | JVG BELT DRIVE
TURNTABLE

Ready to use. Per

pair £96.00
(UK If;/P £6.00) JYC TURNTABLE WITH FREE AUDIO

TECHNICA AT100 STEREQ CARTRIDGE.

* S shaped tons arm

+ Belt drive
COLES LS/81 BAFFLE KITS + 12" Platter % Calibraled counter-balance
60/120 watt systems on baftle with cabinet weight
(PUG'; Eﬂgffg?)%:)o * Anth-static device

Stze 12%" x 15%” E
fSﬁﬂgr;aégad;iedfronts £16.00 palr) J {c/P £1.55) t £29.95

YOUR HI-FI

High quailty TV sound converter plugs inlo aerial
socket of your FM tuner. § volt batlery operated
[battery not supplied). Nothing to took at .. . but just
listen!

+ Fitted slow-motion drive

[UK Post etc. 65p)

On Oemonstratien for callers.

£11.50

PIEZO TWEETERS

%%

3 New low nrir.n
Clean sound. very low distortion Iwesters. No
crossover required. Suitable up to 100 watts — more
in series.
| Mid-range horn for disco/pa/groups .. £6.95
2 Tweeter horn for bHi/disco/pa .. ... . £5,50

3 Popular hi-ti and di Eil e
Professional sound hi-fi speaker kits with high 4 r|.|: type hi-fi .. _“D S g;:

sensitivity (89-2dB). Extended frequency response On Demonsiration to
['223 50-20kHz. 253’ 35-25kHz). Designed and £/P 50p (up 10 :’:"m‘:"'n

made in Scandinavia 1o the highest qualily. All
STEREO ACCESSORIES

supplied with complete cabinel ptans, tweeters/
crossovers/Ieads etc. « On Dsmonstration to
# GE1305 Hi-Fi Frequency Equaliser £62.95
* APM 200 Peak programme meter ltwln scalel cg;
£2%D5

callers.
* Hi-Fi 223. 30/45 watt 3 speaker 8" system
.. £43.50 pair %
* - 253, 60/100 watt 3 ‘""k":‘ ;?:::Ich * MS3219 Twin Scale audio output mater :.‘z 95
« HI-Fi 403, §0/100 watt 3 speaker 107 system * MC350 Taps echo chamber £58.95-
.......... £44.50 each
* HI-F 603, 80/150 watt 3 :pukur ]2 sysiem
................ 54,50 each
(UK C/P £7.50}
COMPLETE RANGE OF SEAS
CHASSIS SPEAKERS ETC
ALWAYS IN STOCK
ALSQ STOCKISTS FOR
AUDAX, GOODMANS, KEF, PEERLESS ETC.

FREE CATALOGUE

Large range of
speakers/stereophones/microphones/mixers/PA
equipment etc — and much morsl

Plus huge rangs of test equipment.

ALL PRICES INCLUDE YAT

SEND LARGE 20p SAE

PRICES CORRECT AT 1.4.81
Cubegate

AUDIO ELECTRONICS "

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

ALSO AT HENRYS RADIO,
404/406 EDGWARE ROAD, LONDON W2 1ED

ORDER 8Y POST OR TELEPHONE WITH BARCLAYCARD/ACCESS
OR CALL IN AND SEE FOR YOURSELF

SOUTH WALES

Come to:

STEVE'S ELECTRONICS
SUPPLY COMPANY

(Formerly Steve’s Electronics)

15/17 THE BALCONY, CASTLE ARCADE
CARDIFF, CF1 2BU. TEL: (0222) 41905

VISIT US AT THE SHOP —
OPEN MONDAY TO SATURDAY 9-5.30

Mail and Official Orders Accepted

OFFER LIST

4116 £2.50 each or £16 per 8
2114 £2.95. 2708Q £3. 2716Q £4

Please add 15% VAT to all prices

1981 catalogue now available
65p inc. P.&P.

ETI/6/81

|NAB cartridge

| SOUND EQUIPMENT:

The Complete Radio Desk!

The RB102, 10channel studiodesk
for Hospital Broadcasting and all
cable radio studios. The ultimate
radio mixer,with every feature
for operator convenience.

Also.. .. ..
——CON FEX
e

jingle machines,
the Q-Pac series.
By. .. ..

SONIFEX

15 College Street Irthlingborough

Northants NNG 5TU
{0933) 650700

Telephone:

ETI. JUNE 1981



DIGITAL THERMOMETER

This is one of our range of
PROJECT KITS. It includes al
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 included.

PROJECT KIT 800104  £26.50

The High COM system of noise reduction, developed by TELEFUNKEN,
offers considerable advantages over existing systems. The Compressor/

MUSICAL BOX

This ‘electronic musical box’ can be used in a variety
of applications. These include toys, video games and
doorbelis. 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 project 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 Amplifier)

HIGH COM- NOISE
REDUCTION SYSTEM

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 sasy to assemble, 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 controts, rotary pots for tone controls. Distortion is
approx 0.1%, frequency response 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 sequences of patterns. Pattemns can
be repeated if required. Triac controlled outputs. Lamps not suppliec. Mains
operation.

Project Pack 81012 £63-95

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 availabie to take
our orders outside our normal office hours. We are a
AlL ORDER business.
SUMMER ISSUE OF OUR CATALOGUE AVAIL-
ABLE — Send 14p stamp for your

copy.
PRg)JECT PACKS include PCB,
Components and data, Cases etc
extra.

HIGH COM Power Supply (8117-2) £14.50
Case for project P

OA

PROJECT PACKS

Pools Predictor (79053) LED Display £ 8-15
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,

Dnmm Swaffham, Norfolk PE37 7QH

ELECTRONICS LTD Tel: (0760) 21627
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HIGH POWER MODULE KITS$ /

125 WATT MODEL £1o-50 plus £1.15 p&p (lllustrated)

200 WATT MODEI. £14-95 plus £1.15p&p

SPECIFICATIONS

Max. Output power 125 watt RMS

Operating voltage (OC) §0-80 Max
Loads 4-16 ohms
.Frequency response measured at 100 watts 25Hz-20KHz
Sensitivity for 100 watts 400mvV @ 47K
Typical T.H.O0. @ 50 watts 4 ohms load 0.1%

Oimensions 205 x 90 and 190 x 36 mm
The P.E. power amp kit is a module lor 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 safe in an open circuit condition. A
{arge safety margin exists by use ot generously rated components,
result, a high powered rugged unit. The PC Board is backpninted,
etched and ready to drill for ease of constructian, and the

aluminium chasis is preformed and ready to use. Supplied with all
parts. circuit diagrams and instructions.

ACCESSORIES

Suitable LS coupling electrolytic tor
125W model

Suitabie LS coupling electrolytic for
200W model

Suitable Mains Power Supply Unit
for 125W model

Suitable Twin Transtormer Power
Supply tor 200W model

£ 1!00 plus 259 pép.
£1l25 plus 25p p&p.
£7150 plus £3.15 p&p

PRACTICAL ELECTRONICS |
CAR RAD'O KlT {Constructors pack 7)

2WAVE BAND MW LW
* Easy to build * S push button tuning
* Modern styling design * All new unused components
* & watt output ° Ready etched & punched P.C.B.

“ Incorporates suppression circuits * Now with tape input socke!

All the etectronic components to build the radio, you supoly onfy
the wire and solder as teatured (n the Practical Elecironics March
tssue Features Pre-set tuning with five push button options,
black dluminated tuning scale. with matching rotary control knobs.
one. combining on/off volume and tone-control, the other for
manual tuning, each set on wood simulated tascia

The P E Traveller has a 6 watts output, neg ground and incor-
porates an integrated circuil output stage, a Muliard IF module
LP1181 ceramic filter type. pre-ahgned and assembled and a Bird
pre-ahgned push button tuning unit The radio hits easity in or

T

Complete with nstructions.
plus £2.00 p&p

CONSTRUCTORS PACK 7A

Suitable stainless stee! fully retractable locking aeral and

speaker {approx 6" x 4”}is per pack,
availabie as a kit complete £1 -95 pdp £1.15

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED

Viscount IV unit in teak stmulate cabinet silver fimished rotary controls
and pushbuttons with matching fascia, red mains indicator and stereo
1ack socket Functions switch for mic magnetic and crystal pickups, tape
and auxitiary Rear pane! Yeatures fuse holder OIN speaker and input
socket 30 ~ 30 watts RMS 60 « 60 watts peak tor use with 4 to 8 ohm
speakers Size 14%" x 10" approx

reaoy o pLay £32.90 5o

HI FI STEREO
AMPLIFIER
MODULES

@ Muilard LP1183 built preamalitier suitable tor ceramic and
auxibiary inputs. £1.95 plus 70p p&p

@ Mullard LP1184 built preamplifier suitable for magnetic/ceramic
and auxiliary inputs. £4.95 pius 80p p&p

@ Matching |.C. 10 + 10 Stereo Power amplitier kit, £3.95
plus £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,
treble and volumes £1.70 plus 80p p&p.

@ Complete with application notes

10+10 WATT
STEREO AMPLIFIER KIT

@ Featuring latest SGS/ATES TOA 2006 10 watt output |.C's
with in-buitt thermal and short circuit protection
@ Mutlard Stereo Preamplifier module
@ Attracive black vinyl finish cabinet. Size 9" x 8% x 3% approx.
@ Converts to a 20 wart Oisco amplifier

To complete you just supply connecting wire and solder. Features
include din input sockets for ceramic cartridge, microphone. tape or
tuner. Outputs—tape. speakers and headphones. By the press of a
button it transforms into a 20 watt mono disc amplitier with twin deck
minng. The kit incorporates a Mullard LP1183 pre-amp modute, plus
power amplifier assembly kit and mains power supply. Also featured

4 slider level controls, rotary bass and treBle controls and 6 push button
switches. Silver finish fascia panel with matching knobs and contrasting
ready made black vinyl finish cabinet and ready made metal work. For
further information mstructions are avaitable price 50p. Free with kit

SPECIFICATIONS

Suttable for 4 to 8 ohms speakers

Frequency responce  40Hz — 20KHz

Input Sensitivity P U. 150mV Aux. 200mV'Mic. | 5mV

Tone controls Bass * 12db @ 60H:z

Treble £ 12db @ 10KH2

1% typically @ 4 watts

220-250 voits S0Hz 2

Oistartion
Mains supply

B S R chassts record deck with manual set
down and return. comoplete with stereo ceramic
cartridge. . £8.50 plus £3.15 p&p

when purchased with amphfier

Avallable separately £10.50 pius £3.16 p&p.

8~ SPEAKER KIT 2 8" aoorox. twin cone domestic use

speakers. £4.75 per stereo pair plus £1.70 p&p when purchased with
amplitier. Available separately £6.75 plus £1.70 p&p

STEREO MAGNETIC PRE-AMP
CUNVERSIUN K'T Ail components including P.C B to

convert your ceramic input on the 10+ 10 amp to magnetic. £2.00 when
purchased with kit featured above. £4.00 separately inc. p&p

RATAVAC

323 EDGWARE ROAD, LONDON W2
21E HIGH STREET, ACTON W3 6NG

ACTON  Mail Order only. No callers
ALL PRICES INCLUDE VAT AT15%
All items subject to availability. Price correct at
3/4/81 and subject to change without notice
For further information send for instructions
20p plus stamped addressed envelope
NOTE:  Goods despatched to mainland and N. Ireland only.
Persons under 16 years not served without parent’s authonsation
RTVC LTD. reserve the right to alter, update

or improve their products without notice.

S TUL
ER
c 13! 95 plus £4.00 p&p

£14.95

plus £2.90 p&p
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STEREQ DISCO PREAMPLIFIER

matching above modules, suitable lor twin deck mixing with P.F L
output and Mic/Tape input
Ready built, ready to play with circuit

diagram and application notes to sunfz 1 9 plus
ouf power module kits. [l 72 pép

100 WATT |
MONO DISCO L
AMPLIFIER

Brushed aluminium fascia and rotary controls

Size approx 14" x 4" x 10% Five vertical shide

controls, master volume, tape teverl, mic level. deck

ievel, PLUS INTER OECK FADER for perfect graduated change
trom record deck No. | to No 2, or vice versa. Pre fade level

controls {PRL) lets YOU hear next disc betore £7 6 00
L]

fading it in. VU meter monitors output level
Output 100 watts RMS 200 watts peak. olus £4.60 p&p
Size appox 13%" x 5% x 6% 50 watts rms. 100 watts peak
cartridges. tape input and microphone input. Level mixing contiols
fitted with integral
push-pull switches
independent bass %
(> ] ) F
and master volume
£30.60 )
plus £3.68 p&p
BSR Manual single play
cueng jever. Fitted with stereo
ceramic cartridge 2 speeds with 4§
tpm spindle adaptor ideally suited
for home or disco use
olus £3.16 p&p  Size approx 13" x 11"
PHILLIPS RECORD PLAYER
DECK Gc037 Hi Firecord player deck. 2 speed.
Size approx 15%" x 12%" damped cueing. auto shut-off, belt
&) minimise acoustic feedback. Com-
plete with GP401 stereo magnetic
cartridge—L/IMITED STOCK.
UNBEATABLE OFFER AT

output. Big teatures include two disc inputs. both for ceramic
and treble controls

record deck with auto return and
£ 1 2 2 OUR PRICE

.
drive with floating sub chassis to
; £27 50cnmplele
plus £3.16 p&p

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432 9.30am-5.30pm. Closed alt day Thursday ACTON: Mail Order only. No callers GOOOS DESPATCHED TD MAINLAND AND N IRELAND DMLY
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THE ATOM BOOK £5.50 PARNDON ELECTRONICS LTD

A wealth of games and other programs plus much useful software and hardware o
informqtion.gPrograms includg a %oisy aF:\d fast moving version of Breakout, and Dept. No. 23, 44 Paddock Mead, Harlow, Essex CM18 7RR Tel: 0279.32700
Gnalwhichican/slorSopescty RESISTORS: 4 Watt Carbon Film E24 range + 5% tolerance. High quality resistors
TH E zxso MAGIc BOOK £4.75 made under strictly controlled conditions by automatic machines. Bandoliered
Games programs {including Othello, Hexpawn and Moon Lander), and sactions and colour coded.

on How It Works, Usin USE, Converting Programs Written In Other BASICs, and . £1-00 per hundred mixed. (Min 10 per value)

hardware notes including circuits for static and dynamic RAM and I/O exten- £8.50 per thousand mixed. {Min 50 per value)

s‘M‘“ZK'NG THE MOST OF YOUR zxso £6 95 Special stock pack 60 values, 10 off each ES-y,/

Tim Hartnell's superb book on writing programs for the ZX80. With many, n'.uany DIODES: IN4148  3p each. Min order quantity - 15 items

examples. ) £1.60 per hundred

1K zx80 MOVING DISPLAY GAMES DIL SWITCHES: Gold plated contact in fully sealed base - solve those L
PROG RAMS ! ! ! programming problems P
No flicker, no fuss. S.a.e. for details of cassettes available. ' 4 Way 86p each. 6 Way £1-00 each 8 Way £1-20 each '
Asc" co D ED KEYBOARD DIL SOCKETS: High qualty. low profile sockets .

H 8 pin — 10p. 14 pin — 11p. 16 pin — 12p. 18 pin — 19p. 20 pin — 21p.
£35 inc. P&P and VAT | pin ; : .

Brand new, assembled and tested. 60 keys in stepped rows. Auto repeat function. 22 pin — 23p. 24 pin — 25p. 28 pin — 27p. 40 pin - 42p.

S.a.e, for data.

Ail prices include U K. delivery and VAT. ﬁ ALL PRICES INCLUDE VA.T. & POST & PACKING — NO EXTRAS

H b IN. ORDER - UK. £1 00 OVERSEAS£5 CASH WITH ORDER PLEASE
TIMEDATA LTD., 57 Swallowdale, Basildon, Essex k M Y,

Q m_ = TRANSFORMERS

INCREASED PRODUCTION CAPACITY BRINGS LOWER PRIGES

== A NEW SERIES OF
P.C.B MOUNTING

TYP SERIES SECONDARY RMS TYPE SERIES SECONDARY RMS I' A“ I NATEn T'PES
No. Volts Current PRICE No. Volts Current PRICE
1X010 6+6 2.50 5X012 12+12 6.66
1X011 949 1.66 5X013  15+15 5.33 TYP SERIES SECONDARY RMS
30 1X012  12+12 125 £4 48 l 60 5X014  18+18 4.44 £8 44 No.  Volts Current| PRICE
VA 1X013 15+15 1.00 . VA 5X015 22+22 363 - P2401 343 0.50
70x30mm  1X014 18+18 0.83 +087pP/P 110x40mm 5X016 26+25 3.20 +£1.43P/P P2402 45+45 0.33
045Kg 1X015 22422 068 |+080p VAT 18Kg  5X017 30+30 266 +£148 VAT P2403 646 0.25
1X016 25+25  0.60 X018 35+35 228 3Vl P2404 75+15 0.20 0.92])
1X017 30+30 0.50 5X028 110 1.45 P2405 949 0.17| +24ppP/P
5X029 220 072 P2406 12+12 0.12| +i7p VAT
2X010 6+6 4.16 §X030 240 066 P2407 15+15 0.10
2X011 9+9 2.717 P2408 20+20 0.07
50 2X012 12+12 2.08 £4 93 6X014 18+18 6.28
VR 2X0I13 15+15 1.66 . 6X015 22+22 8.11 P3401 3+3 1.00
80x35mm 2X014 18+18 1.38 +£] 10P/P 225 6X016 25+25 4.50 £lo 06 P3402 4.5+45 0.67
0.9Kg 2X015  22+22 1.13 [+090p VAT VR 6X017 30+30 3.75 . P3403 646 0.50
2X016 25 +25 1.00 110x45mm 6X018 35+35 3.21 +£1 13P/P 6Vl P3404 7.5+758 0.40 £ l -91
2X017 30+30 0.83 2.2Kg 6X026 40+40 281 +£1.77 VAT P3405 9+9 0.33 | +£30p P/P
2X028 110 0.45 6X028 110 2.04 P3406 12+12 0.25 | +33p VAT
2X029 220 0.22 6X029 220 1.02 P3407 15+15 0.20
2X030 240 0.20 6X030 240 0.93 P3408 17.5+11.8 0.17
P340 20+2 b
3X010 6+6 6.64 7X016 26+25 6.00 P3410 2512‘5> 3}2
el 218 e
3X012 12+1 . + . P4401 3+3 d
80Vl 3X013 15+15 2.66 £5-41 300Vl 7X026 40+40 3.75 £l l -66 P4402 4_5:4_5 ?gg
90x30mm 3X014 18+18 2.22 +£1 43 P/P 110x50mm TX025 45+45 3.33 +£1.73P/P P4403 6+6 1.00
1Kg 3X015 22+22 1.81 +£1 04 VAT 2.6Kg 7X028 110 2.72 +£2 01 VAT IZVl P4404 75+75 0.80 £z-09
3X016 26+25 1.60 7X029 220 1.36 P4405 9+9 0.66 | +58p P/P
3X017 30+30 1.33 T7X030 240 1.28 P4406 12+12 0.50 | +40p VAT
3X028 110 0.72 t P4407 15+15 0.40
3X029 220 0.36 8X017 30+30 8.33 P4408 17.5+178 0.34
3X030 240 0.33 8X018 35+35 7.14 o P4409  20+20 0.30
500 8X026  40+40 6.25 £ l 5 53 P4410 25425 0.24
4X010 6+6  10.00 VE 8X026 45+45 5.55 .
4X011 9+9 6.88 140:1';'(0171111 g§82:83 501*1'050 igo +£2 05 P/P
4X012 12+ 12 5. g .54 +£2 64
120w o5 151 i | £6.38 Bxoss 12 491 ABOUT . THE NEW LAMINATES
90x40mm 4X014 18+18 333 | +£I43P/P 8X030 240  2.08 LLP. LAMINATED
1.2Kg :ﬁgig §§+ g% %zg ol . LL.P. printed-circuit mounted mains transformers have two
4X017 30430 2,00 DL . - independent primary windings which can be connected in
+ H Only half the weight and height of their laminated series for 240°V or parallel for 120V operation. The two
4X028 110 1.09 equivalents. Available in choice of 1 10V. 220V, 240V. primaries  independent secondaries can also be connected in series or
4X029 220 3-54 coded as follows: (Secondaries can be connected inseriesor  parallel to give a wide range of output voltage/current
4X030 240 -50 rallel) . . s configurations. All are wound on split bobbins, eliminatin
or 110V Primary insert 0 in place of "X" in type number. need for a inter-winding screen. Breakdown tested to 20
GOODS DESPATCHED For ZgOV Primary (Europe) insert | in place of "X intype VAC minimum.
numper. . . . Regulation — 3VA typically 21%; 6VA typically 15%;
For 240V Primary (U.K.)insert 2 in place of “X" in type number. A y ’
gfl:ggil:'l? gfl}(Y)ioDER Example — 120VAZ40V 15+ 15V. 4A=42013. BRI IO
. sy ——
)
FOR SINGLE AND SMALL QUANTITY ORDERS. To: LL.P. ELECTRONICSLTD. CANTERBURY CT2 7EP
Please supply Transformerx(s)................ No(s)................

* CUSTOMER DESIGN ENQUIRIES INVITED. QUANTITY PRICE LIST AVAILABLE,

* P:fxﬂobﬂl‘ FA%%I;'I‘Y UK. l;?;:'dqu.nSimply send your order in envelope to FREEPOST 1O ) «cvovvevnn onenneanns senannannnn Total purchase price £...........
a ess delow. 'AMP RED. 3

+ TOORDER Enclose cheque/Postal Order/Money Order payable to LLP. Electronics Lidor | 1eN€lose Cheque [JPostal Orders(JInternational Money Order []
q:lo(e ylou:;j ACCESS or BARCLAYCARD account No. To pay C.0.D. add £! extra to TOTAL Debit my Access/Barclaycard Account No..
vaiue of oraer.
Also available from ELECTROVALUE and MARSHALLS.

S . ?l F THANSFOHMEHS (ﬁ%"‘t’:’fé‘@l‘monxcsx‘m

FREE POST T4 GRAHAM BELL HOUSE ROPER CLOSE
CANTERBURYCT27EP.  Phone (0227) 54778 Technical (0227) 64723 Telex 965 780
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cHROMATHEQUE 5000 5 CHANNEL LIGHTING EFFECTS SYSTEM

COMPLETE KIT
ONLY

£49.50 + vaTL

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 sound-to-light or have it strobe all the lights at a speed dependent upon music level or front panel controt
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 boit!

MPA 200 100 WATT (rms into 8Q2) MIXER /AMLIIER

COMPLETE KIT MATCHES THE .
CHROMATHEQUE 5000 i
ONLY PERFECTLY! WERNTR y
L] -
£49.90 +vam Panel size 19" x 3.5 Depth 7.3" (=) "o '@ '@ @ " ®

©  PEWIRIRAN L Q

L

‘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

mAixer vyh}ich acceptsa wide range of sources such as a microphone, guitar, etc. There are wide range tone controts 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 metatwork, fibreglass PCBs, controls, wire, etc. — complete down to the {ast nut and bolt.

sz-zoo 2-CHANNEL 100W AMPLIFIER
COMPLETE KIT

NEW! onLy
£64.90 + vaT!

Panel size 19.0"' X 3.5"". Depth 7.3"

The power amplifier section of the MPA 200 has proved not only 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 8 ohms. The kit includes fully finished metalwork. fibreglass PCBs, controls, wire,etc — complete down to the last nut and
bolt!

SYNTHESIZER KITS ON PAGE 8. MORE KITS AND ORDERING
INFORMATION ON INSIDE FRONT COVER. .

DE LUXE EASY TO BUILD LINSLEY HOOD
75W STERED AMPLIFIER £85.00 + VAT

This easy to build version of our world-wide acclaimed 75W ampiifier kit based upon®

2 20W STEREO AMPLIFIER £33.10 + VAT

q . S - This kit, based upon a design published in Practical Wireless, uses a single printed circuit
circuit boards interconnected with gold plated contacts resulting in minimal wiring and board and offers at very low cost, ease of construction and all the normal facilities found
;onstrgcéloq delngt;ﬂ;.ully stralghtlfo(;'ward.Jheﬂdesngn wabs' published in Hi-Fi News and on quality amplifiers. A 30 watt version of this kit (T30+30) is also available for

ecord Review and features include rumble filter, variable scratch filter, versatile tone y n
controls and tape monitoring while distortion is less than 0.01%. CEIL R MATCHING TUNERS — See our FREE CATALOGUER:

Above 2 kits are supplied with fully finished metalwork, ready assembled high quality teak veneer cabinet, cable, nuts, bolts, etc. and full instructions — in fact everythingl

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 opfional double chorus mode allows exciting antiphase effects to be added. The device is
fioor 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 inctuding a highly superior, rugged steel, beautifully finished enclosure.

COMPLETE KIT ONLY £49 .80 +VAT (single delay line system)

De Luxe version (dua! delay line system) also available for £59.80+ VAT

Cabinet size 10.0"' x 8.5" x 2.5 (rear) 1.8" (front)
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TRS 80
MODEL 1l

The Modael Il has arrivad in the U.K.
* NEW FEATURES AVAILABLE »
% Upper and Lower Case characters (standard) * Real Time
Clock * 500 or 1500 Banid Cassette % Parallel Printer Interface
(standard) * Auto Repeat keys * Flashing Cursor * New
Characters, Greek, Japanese Kana * Numeric Keypad # 16, 32
or 48K * Room for two D.D. Disc Drives & Interface # 12’ VDU
* All in stylish cabinet.

16k £649 INCLUSIVE

S.ae. Enqulnes Dehvery 4-6 weeks

Dtynmoaos 0377; evomngl 889 9736

NEED

Now,GSC are really in the hardware business, with a series of plastic
cases ideally suited to applications ranging from hand-held probes to
hi-fi equipment. GSC cases are moulded in robust plastic and come
with all the necessary screws, covers and, where appropriate, battery
compartments, connectors and transparent panels for displays. And
‘GSC can provide customer-specified variations for large-quantity
orders. Fill in the coupon for more details,

GSC (UK) Ltd., Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.
Telephone: {0799) 21682, Telex: 817477

SING?

CTP- Probe Case DMC 2 Design-Mate Case T CBP-1 Portable Case —I

| 16575 New) €776

CTH-1 Handheld CasuT DMC-t Design-Mate Case | CTYB-1 Bench Topper Case

{£3.00 Nett] £4.32 hcs 85 Nett) €529 |

N
\

S
Qnty
¥ |
(£3.50 Nett) £4.88 | IA (€4 25 Neu) £5. 751_ | (€7 75 Nen) £10. OGI
Bold prices include P & P and 15% VAT Please deduct £1 Dos!age lrom each addmona) ordzr

1 enclose cheque/PO for £
or debit my Barclaycard, Access, Amerlcan Express card

[ Gty [y |
|

Exp. date
or Tel: (0799) 21682 wnh vour card number and your order
will be in the post immediately.

NAME_ = _
ADDRESS

I GLOBAL SPECIALTIES CORPORATION

B

FREE catalogue tick box [J

Global Specialties Corporation (UK) Limited, Dept SMM
l Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ

TOMORROW'S TOOLS TODAY

- D O N e S S G S e
ETI JUNE 1981

Were
giving away 2
this
Oldenng |

iron
worth over

WA U i .

Choose any of lO selected klts from
the Heathkit catalogue as your first order,
and we'll give you a superb soldefing iron
worth over $10. Plus a 10% discount!

These kits have been specially
designed with first-time kit builders
in mind. So even if you've never built
an electronic kit before you won't
find it difficult. In fact, the simple to
follow step-by-step instructions
make it easy to build any Heathkit kit.

And with your special offer
discoufit you can afford to see just
how easy it is.

Full details of this FREE offer are
available in the Heathkit 48 page
catalogue. So send the coupon for your
copy now.

000N J.08% 'AOV2

To: Heath Electronics (UK) Limited, Dept. (ET6), Bristol
Road, Gloucester GL2 6EE.

Please send me a copy of the Heathkit catalogue. l enclose 28p in
stamps.

Name = _ —
Address

=
- = S — =
NB: If you are already on the Heathkit mailing list you will |~
automatically receive a copy of the latest Heathkit catalogue 15

without having to use this coupon.




Spring Bargains

From

ELECTROVALUE

BUY BEFORE THE END OF MAY!

@ ALL PRICES NET. ADD VAT 15%

® POST & PACKING 35p if under £5 total (Overseas
postage at cost)

@ THESE BARGAINS AVAILABLE BY POST FAOM EGHAM
ONLY. CWO ONLY.

® STATE “BARGAIN OFFERS" WHEN ORDERING

ELECTROVALUE &8

28 St Judes Road, Englefield
Green, Egham, Surrey
Phone Egham (0784) 33603
TLX 264475

ZX80 1K SPACE
INTRUDERS (4K ROM)

The impossible has been done!
superb achievement giving FLICKER
FREE’ fast moving graphics in 1K of
memory. Zap the intruders as they at-
tempt to land — on screen scoring —
protective shields — smooth laser
control and missile firing through the
keyboard. It's truly SENSATI(?)NAL!
Unbeatable value in quality and price
at £4. 2K version at £5. Cheque or P.O.
for listing and detaits (or s.a.e. for list
of all software) to:
MACRONICS 26 Spiers Close.
Knowle, Solihull B93 9ES

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. Clea_é
acetate sheet for master 14p. Copper-cl

fibreglass board, approx. 1mm thick

£1.75 sq. ft. Post/packing 75p. White-

House Electronics, Castle Drive, Praa
Sands, Penzance, Cornwall.

BARGAINS FOR THE ELEC-
TRONIC HANDYMAN
BRANDED L.E.D. DIGITAL

ALARM CLOCKS

o P
,\

»
k
(')
Returned to Service i
Department within

guarantee penod '

1. With alarm repeat S.R.S.P. of £17.00. OHered at
£3.95, inc. VAT, or 3 for £9.95, inc. VAT,

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

These will be sold as received from our customers with

the existing fault(s} and without guarantee.

U.K. only
Discounts available on large bulk purchase

PRESCOTT CLOLgl[() & WATCH Co.

PRESCOTT HOUSE, HUMBER ROAD, LONDON

NWZ gER

WANTED. Electronic components and
test equipment. Good prices given. Q Ser-
vices, 29 Lawford Crescent, Yately (0252)
871048, Camberley, Surrey.

Analogue or Digital, Smgle Cwi:uns or Com

{pleie Instruments/Systéms. Write_A._J.

JATTWOOD, C.Eng., MIERE Heathercote,
\Heathenon Park, Taunton, Somerset, TA4
)I

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

536, _ . . o e G

IMPROVE YOUR CIRCUITS

LM3347 3-lead current source

1uA to 10mA set by resistor. 1 to 3 volt drop. Use for
Linear ramps, Dynamic Loads, High gain low voltage
amplifiers, Linear temperature sensing. 95p Data, cir-
cuits 40p

ZN404

Precision 2.45 volt Bandgap. Reference for Calibrators,
Power Supplies, DVMs, DACs, Signal Clamps, 80p Data,
circuits 20p, 1N4148 4p, 1N4003 6p. Mail Order Only.
VAT inc. Post 30p. PO/chequeto:

SILICON CELLAR
17 Gurney Court Road, St Albans, Herts

g MICRDTYPE

" READY CUT CASE FOR SUPERBOARD,
UK 101, NASCOM 2

(ALSO AVAILABLE wn’u BLANK KEYBOARD

FOR HOMEBREW, NASCOM 1

PRODUCED IN BLACK ABS PLASTIC, COMPLETE WITH SCREWS AND INSTRUCTIONS.
SPACE FOR EXPANSION, FORCE FEED FAN, NUMERIC PAD AND ADDITIONAL KEYS.
ONLY £24.50 + £1.50 P&P + VAT,

SEND CHEQUES DR P.D.’S FOR £29.90 TO:

MICROTYPE, P.O. BOX 104, HEMEL HEMPSTEAD, HERTS. 1P2 70Z

SAE FOR DETAILS. DEALER & DEM ENQUIRIES WELCOME.

PARAPHYSICS JOURNAL. Russian/

Czech translations. Autogenics {self-training)
improves vitality. Psychotronic Generators,.
WUFOs, contacting extraterrestrials, Kirkli-
anography. telelinesis, levitation, gravity
lasers. S.A.E. 4x9’‘: Paralab, Downton, Wilts.

ject to prior sale
CLEARANCE SPACERS
Aluminium
3mm: 8, 16, 20mm per 100 50p
4amm: 8,12, 16, 20mm per 100 75p
Smm: 8, 12, 16, 20, 24mm per 100 80p
2.5 vert. cap clips 8p
Centre-zero edge meters 250puA £1.70
240V 24W Solderstat irons £3.25
Spare elements £2.50
SQUARE LAMPS
12mm 6V
red, green, amber, clear ea 25p
28V red, amber or clear ea 32p
CELLS MN1500 22p, MN2400 2p
8-pin IC holders DRD4 8p
16-pin IC holders DRD8 10p
AVEX
Rivet kit £12 .
VEROBOARD
15" x3.75" sq 25p
20 x2-way min group boards 30p
EHT cable, polythene 13/0.2
on 250yd drums £6
DeC-A £3, uDeC-B £5
Bec 8 or 10-way IC carriers 50p
DeC 1mm plugs gold flash 10 for 25p
STANDARD JACKS
S$td MONO chrome with switch contacts $5/BB 20p
without switch contacts $5/SS 15p
EDGE CONNECTORS
36-way .1"' S/S 45p
160r 24—way 15°* $/S gold fl 45p
36-way .15’ S/S gold flash o 0p
1mm wander plugs or sockets 10 for 70p
RS MIN MAKA .
Switch wafers 2PEW, 4P3W, 6P2W, 1P11W ea 40p
maka mains switch 30p
SILVERED MICA
Tol 1% or 5pF .
PCM 8mm 20pF, 47pF eaBp’
PCM 12mm 150pF, 200pF ea 8p
PCM 19mm 330pF, 470pF ea8p
pF, 820pF oa Bp
PCM 26.7mm 1500pF 03 14p
ELECTROLYTIC
Cans 32uF 250V 8p
Pluggable 220uF 3V 2p
axial Mullard 220/10 220/40 7p
4.7/63, 10/63, 22/63, 100/10 Sp
axiat Siemens 47/3. 100/3 3p
2200/6.3V 6p
TANTALUM BEADS
0.15/35,3.3/16 8p
33/6.3,100/3 15p
axiel 35V:0.1,0.47,1, ea 20p
2.2,4.7uF ea 20p
20V: 2 2 10. 15V: 22uF ea 20p
16.3V: 47uF ea20p
POTENTIOMETERS
Carbon with DF switch
log: 4K7, 10K, 1M ea 35p
less switch, lin 220K ea 15p
Dual gang 47K lin 35p
1M log/anti-log, 2M2 log ea 15p
with switch 100K log ea 45p
Slider pots, tab fixing, MONO
fin: 47K, 100K, 220l ea 20p
log; 4K7 - 1M {all values) ea 20p
Presets, std. size PR15
300R vert., 4K7 horiz ea 6p
Wirewound pots. 3W type 905
5K, 15K, 50K ea 60p
Thermistor 500 chm disc 10p
RESISTORS
UPMO50 5% per 100 50p
3K3, 5K6, 430K, TM8 only
UPMO75 5% per 100 50p
5R1,9R1, 330, 1K1, 1K5, 5K6,
16K, 22K, 56K, 240K, 910K, 3M9
Resistors 1W wirewound ea7p
OR27, 0R39, OR82, 1R5, 1R8. 2R2
Resistors 3W & 7W wirewound ealp
1R-10K (nearly ail E12 values)
TAAB65A op-amp, 70mA 30p
TAA991D AM/FM amplifier 30p
AA2761A op-amp dual 70mA 45p
TCA335A Darlington op-amp 3I5p
MOTOROLA
D2 microprocessor kit £130
NASCOM
1 Tiny Basic EPROMS £16
NASCOM
1 Super Basic EPROMS £23
2N4906/2N4915 pair £2
AC153K PNP 1w 20p
ACY40 PNP T05 20p
AF200 PNP RF 8p
BF597 NPN RF 12p
BP 103 Photo diode 25p
Selenium rectifier bridges
F1079, 155Vac 120m%
£1208, 30Vac 250mA 30p
MJ491 PNP silicon T03 3]
NAS0164W3 triac+ diac 1.6A 400V 36p
SC146D triac 10A 400V [ 4]
9 ZENER DIODES
400mwW
3.9,4.3,75,9.1, 15V eadp

DO YOU TRANSMIT
AUDIO SIGNALS
OVER CABLE
GIRGUITS?

We manufacture a full range of
interface equipment for transmis-
sion of audio signals over private
wire of telephone circuits, from
Narrow Band STD systems
(300Hz-3.4kHz) up to Wide Band
Music Circuits.

PARTRIDGE
ELECTRONICS

(A. C. Partridge Ltd.)

56 Fleet Road, Benfleet, Essex
Tel: (STD 03745) 3256
We aliso manufacture audio
mixers and sub-assemblies

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.

T. & J. ELECTRONICS COMPONENTS —
Quality components, competitive prices.
lllustrated catalogue 45p. 98 Burrow

- Road, Chigwell, Essex.

“BUILD A 12 into 2 mixef for £T00. Détails

£3.50. P.O. to Mr J. A. Lovatt, Flat 5, 36
W||ham Ave., Ma:gathgm

DIGITAL WATCH BATTERY
. REPLACEMENT KIT

‘These watches all require battery
(power cell) replacement at regutar
intervals This kit provides the
means. We supply eyeglass, non-
magnetic tweezers, watch screw-
dniver, case knife and screwback
case opener Also one doz. assort
push-pieces, full instructions and
battery identification chart. We
then supply replacement batteries

— you fit them Begin now. Send
£9 for complete kit and get into a
c= “Z_ tast-growing business. Prom‘?l

despalch

BOI.STER INSTRUMENT CO. (ET25)
11 Percy Avenue, Ashford, Middx. TW15 2PB
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ET! RATES

1-4 Insertions £9.00 per scc
5-11 Insertions £8.00 per scc

12+ Insertions £7.00 per scc
30p per word (min 12 words
Box No. £2.00

Closing date 1st Friday in month preceding

publication.

IGIED

HE RATES '
1-3 Insertions £5.00 per scc
4-11 Insertions £4.50 per scc

12 + Insertions £4.00 per scc
} 18p per word (min 15 words)
Box No. £1.50

Classified Advertisements must be prepaid.

Closing date 2nd Friday in month preceding
publication.

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

rate card (available on request).

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

GUITAR SYNTHESIZER with Chords,

alking Bass, and Sequencer. Plans, cir-
cuit and £3 credit voucher for just £3.60.
Kit price reduced to only £166. We now
supply items separately so you can build
it a little at a time at no extra cost. Che-
ques and P.O.s to CAMPBELL CLARK
CABINETS. 2 Arden Court, Church Road,
Perry Barr, Birmingham, B42 2LF.

® KLIFCORETURN AN-AD:No 1@
Return this ad. + £6.95 (inc.) for 1x120
watt Fibreglass Amp - To3 - 3"" Heatsink
— @ New, Ready to play . ..

FREE STEREO MAGNETIC PICKUP P.C.B.
+ DATAL!
1 Regent Rd, llkley, W Yorks LS29 9EA

Wanted: Leica cameras, lenses and ac-
cessories. Private collector will pay good
prices for best condition equipment. Ring
Erith 47706, evenings.

[WEM POCKET COMPUTERS

%Rp AT LAST — THE PRINTER FOR PC1211

SPEED — VERSATILITY — ECONOMY

%
Designed originaily for logic wiring applications, it is now
accepted and used extensively throughout Industry,’sducation
and research. ROADRUNNER is used by hobbyists, students,
technicians, designers and engineers, to 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’ BOBBIN
£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.SIDED
EUROCARD £5.18. SINGLE SIDED €3.80. DOUBLE
HIGH DENSITY D-SIDED EUROCARD £8.60. PROJECT
CARD £2.50. 80BBINS: 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

CE-122 Printer/Cassett interface £79.95
PC1211 with CE-122 printer £172.00

SPECIAL OFFER
—3 DIGITDVM

Bright 20mm high digits. Input
-99mV to 999mV into 100M Ohms.
Operates from single supply rail. On
card 5v reg., easy mounting, applica-
tion sheet enclosed incls. interface cir-
cuit for paraltel BCD (ideal for interfac-
ing to computer).

Built and tested—£19.95 + 50p post +

VAT

ROBYDOME LIMITED
Croft Road, Sudbury, Suffolk
Sudbury (0787) 72584

TIS KLIFCO — TIS UNBEATABLE!!. Sony
stereo cassette decks £26. Stereo ampli-
fiers i.c. + fet 60-watt (magnetic pickup)
£26 + 2X Lloytron bookshelf speakers £42
complete. Goodmans quartet speakers +
amp 60 + 60-watt £60 complete. — 1 Re-
gent Road, llkley, W. Yorks. LS29 9EA.

'FREEPOSTY, Haslemere, Surrey GU27 381

PC1211 with CE-121 cassette interface £105.95

PC-1211 only £92.15 ‘COPPER CLAD BOARD DOUBLE-SIDED

FREE PAPERMATE PEN WITH ALL ORDERS . i =

All prices include (15%) VAT and UK Delivery FIBRE-GLASS: — 1,000 sq. lncff\es of asd
' sorted sizes £6,800 sq. inches of assorte

El'z'f,ABNELﬁcm,?Nfs sizes £5, 600 sq. inches of assorted sizes

Prestwich, X,’Z,.CZ“.’.,.",‘MH 8LD £4 and 400 sq inches of assorted sizes £3.

Postage free. Also complete P.C.B. ser-
vices. H.C.R. (Chelmsford), 1 Bankside, off
New Street, Chelmsford.

———

HAVE YOU SEEN THE GREEN LIST?
1000s of components (radio, audio and electronic)
and slectronic items and accessories at unbeliev-
ably low prices, something for everyone.
Send 20p stamps or large s.a.e. for list and receive
FREE RECORD SPEED INDICATOR.

MYERS (Dept. E.T.1.}

14-16 Clifton Grove, Harehills, Leeds 9.

SUPERBOARD + 610 extension cased
with a Tuscan power supply. £350 ono.
Also elderly IBM typewriter (electric) £560
ono. — 01-866 3247, eveninas. =

TELEP—l-TONE ANSWERING MACHIN'ES.
Super Phones, Radio Phones, etc. Ring
CW.AS 0274682674 -

PLEASE SEND

FOR OUR

MAIL ORDER
CATALOGU

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD - Tet 01-891 1923

WRONG TIME?

MSF CLOCK is ALWAYS CORRECT — never gains
or loses, SELF-SETTING at switch-on, 8 digits
show Date, Hours, Minutes and Seconds, larger
digit Hours and Minutes for easy QUICK-GLANCE
time, auto GMT/BST and leap year, can expand
to Years, Months and Milliseconds, also parallet
BCD output for computer, etc, and audio to
record and show time on playback, receives
Rugby 60KHz atomic time signals, built-in an-
tenna, 1000Km range, ABSOLUTE ACCURACY,
£54.80.

V.L.F.? EXPLORE 10-150KHz, Receiver £13.70.
60KHZ RUGBY RECEIVER, as in MSF Clock, serial
data and audio outputs, built-in antenna, £15.70.
Each fun-to-build kit includes all parts, printed cir-
cuit, case, postage, etc, money back assurance so

GET yours NOW.

CAMBRIDGE KITS
45 (TT), Old School Lane, Milton, Cam-

bridge

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
d.iy 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 CONSTRUCTOR
SERVICGES

MASONS ROAD
STRATFORD-ON-AVON
WARWICKS, Tel, 4879
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+ P&P £3.45

(inc. VAT

£126.50 .
Tow) £129.95 _

BEST OFFER EVER
Camera Kit, Lens,
Vidicon & Modulator

CROFTON

Tel: 01-8911323 &at"

ZX80 & ZX81. Join ZX guaranteed. All
games/programs guaranteed to work. £6
ZX80 club
people are welcome. — Bobker, 29 Chad-
derton Drive, Unsworth, Bury, Lancs.

year.

Frustrated National

THE SCIENTIFIC WIRE COMPANY

gNAMELLED COPPER WIRE

e o

PO Box 30, London E.4.

1b 8oz 40z 20z

8to29 2.76 150 0.80 0.60
30to34 3.20 180 090 0.70
35t039 340 2.00 1.10 0.80
40t043 475 260 2.00 142
44t047 8.37 5.32 3.19 250
48t049 1596 958 6.38 3.69
SILVER PLATED COPPER WIRE
14t030 650 375 220 1.40
TINNED COPPER WIRE,
14t030 385 236 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

- the College.

EDUCATION

Inner London Education Authority
LONDON COLLEGE OF FURNITURE
41-71 COMMERCIAL ROAD
LONDON E1 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 obtainable from the Senior Administrative Officer at

CENTURION

ALARMS

BURGLAR ALARM EQUIPMENT
AT UNBEATABLE VALUE

JUST LOOK!
Order No

100 ALARM TRIGGER MODULE. 100% Solid State. Battery.
operation. Pos. & Neg. Rings. N/C for 4-wire contacts. N/O Ior
Mats, o1c. One Amp Switctung Capacity. Only

210 Quality White Flush fitting 4-wire MAGN!TIC n!!o
CONTACT + matching magnet £1.10
220 Surface 4-wire MAGNETIC REED CONTACT £1.

80

240 PRESSURE MAT, Standard size 4-wire 30" x15** £2.20

250 PRESSURE MAT. Stair size 4-wire 23/ x8%/’ £1.73
m NEW PASSIVE MULTI-BEAM. Infra-red Detector, 8

metre range i _£88.00 .00

360 8IX INCH UNDER DOME BELL T €9.95

390 BEST QUALITY BELL HOUSING. PVC costed metal, not t,

be confused with the chupor decoy covers. ;Fully sngnwmlan \m%‘

6ur Centurion Insignia

400 DECOY P.V.C. SELLCOVER CC co

NEW TWO-TONE u.8.A. POLICE SOUNDERS, complolo with

weatherproof horn

SOUNDER PCE Module, only

WEATHERPROOF Louspeaker. B ohm horn, only t'.il

Note: AH equipment operates on 12 Voits OC. - B
Tevwa: Add 16% VAT 10 Prices + 80p Postage & P-clunq

P No Minimum Order.
[ A Ane.-wwm

3 welcome on.
P 0484-38827 o send
f 7 % S.A.E. for Full Listto
[

CENTURION ALARMS & ELECTRONIC
SALES, Dept. ET1, 286 Wakefleid Road,,
Huddersfisld, W. Yorke HOS SBE.
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DUNGEONS OF DEATH — amusing, chal-
lenging game tape for 16K PET. Also Cave
of Chaos — “adventure’” type game for
8K PET. £2.50 each, from — D. Goss, 13
University Close, Bristol BS9 1AR. Im-
mediate despatch.

WANTED

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

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

FRG General Supplies

Unit 3, Longhill Industrial Estate
March, Cambridgeshire

PT15 8NQ

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

cpooooogogooo
® SUPERBOARD II

STILL the best value in Home Computers.:

Just compare the features:

* 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 tor latest prices ’
. Tel: Littleborough (0706) 74342 any tim

0000000000000

. GUITAR/PA/
MUSIC AMPLIFIERS

100 watt superb treble/bass overdrive, 12 months guarentes.
Unbeatable at £49; 60 watt £42; 200 watt £88; 100 watt twin
channel sep. treble/bass per channet £82; 60 watt £52; 200
watt £78; 100 watt four channel sep. trablo/bau per channal
£75; 200 watt £98; slaves 100 watt ; 200 watt £58; fuzz
boxes, grest sound £12; bass fuzz £12.90; overdriver fuzz with
treble and bass boosters £22; 100 watt combo sy sound
overdrive, sturdy construction, castors, unbestable £88; twin
channel £110; bass combo £112; speakers 15in. 100 watt £38;
12in. 100 watt £24; 60 watt £186; mu:rophom Shure Unidyn B
£25; 3-Channel sound/light £26.

Send cheque or P.O. to:
N AMPLIFICA

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 publisher of this publication

Electronics Today Internationa! 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 untii the last moment to in-.
form us. When you write, we will tell you how to

make your claim 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 all

insolvent advertisers. Claims may be paid for
higher amounts, or when the above procedures
has nqt been complied with, at the discretion of.
this publication Electronics Today international,

Dut we do not guarantee to do so in view of the
need to set some limit to this commitment and
to learn quickly of readers’ difficulties.

This guarantee covers only advance payment
sent in direct response to an advertisement i ¢
this magazine (not, for example, payments
made in response to catalogues, etc, received as
a result of answering such advertisements).
Classified advertisements are excluded.
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ADIATION
DETECTORS

BE PREPARED

VIEW THRU LENS & |

B.THIS DOSIMETER
WILL AUTOMATICALLY DETECT
GAMMA AND X-RAYS

@ UNIT IS SIZE OF FOUNTAIN
PEN & CLIPS ONTO TOP POCKET

@ PRECISION INSTRUMENT
METAL CASED WEIGHT 202

@ MANUFACTURERS CURRENT
PRICE OF A SIMILAR
MODEL OVER £25 EACH

British design & manufacture
Tested & fuily guaranteed.
Ex-stock delivery.

is.ss inc.vaT :
Post & Pack 60p

Ideal for the experimenter
COMPLETE WITH DATA

HENRYS &5&

404 EOGWARE RDAD. LONDDN W2 1ED

BARGAIN OFFER

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

.....£2.00 plus £1.50 P&P
. £10.00 plus £2.50 P&P
Prices inc . ney back if not satisfied on
goods returned within 14 days.

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

BUILDING AUDIO
EQUIPMENT?

You need the ATEK catalogue. Lists 100s of com-
ponents/accassories. 100w modules; £9.95. 120w
Mos-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,
inciudes discount offers. Mail order only. ATEK

(ET! 1), 8 Parsons Close, Church Crookham,
Aldershot, Hants GU13 OHL. Tel: 02514 22303.

BUGGED?

Under surveillance?
THE BUGGING GAME is a unique, previously res-
tricted book describing modern counter surveil-
lance and eavesdropping techniques. A virtual en-
cyclopedia of “hidden knowledge” it tells.

ALL YOU NEED TO KNOW about professional and
Secret Service methods!

Part 1 — Telephone Systems.

Part 2 — Radio and Microphone Systems.

Part 3 — Electronic Surveillance and Counter
Measures. o

300 pages of unobtainable information!

DON'T WAITI . .. this book could easily disappear
from the market.

Price £9 per set, including postage.

CYBERSCAN INTERNATIONAL
35 Dell Farm Road
Ruislip, Middlesex HA4 7TX
Tel. {08956) 73265

BURGLAR ALARM Component Catalogue’

out now. Ring: CW.A.S. 0274 682674

L5.1 TRITON COMPUTER. Ready-built
£150. — C. Handley, 21 Marton Drive,
Wellington, Salop.

. LOWEST EVER PRICES!!

2716 450nS 2 x 8 EPROM ingle rail.. ..o sssssmarssinins
20,

ALL components are brand new and full spac.
Free postage — quantity discounts available.
Our list contains more low prices. Min order £2
TECAPET LIMITED [DEPY ETI|
150 SOUTHAMPTON ROW, LONDON WC1B 5AL

6502 CP .
R PIA....... 25p
80 CPU 595¢
4116 200nS 16kx1 DRAM 1950
2114 30005 1k x 4 SRAM g:

T805/12/15 1 Amp 10 43p
T8L05/12/15 100mA 1092 2p

RECHARGEABLE
BATTERIES

TRADE ENQUIRIES WELCOME

FULL RANGE AVAILABLE. S.A.E. FOR LISTS.
£1.45 for Booklet. "Nickel Cadmium Power’”
plus Catalogue. "New range of sealed lead now
available’. Write or call: Sandwelt Plant Ltd., 2
Union Drive, BOLDMERE, SUTTON COL-
DFIELD, WEST MIDLANDS. 021-354 9764.

ADAM HALL
fabinet & Flighicase Fittings, freicloths covernng
handles castors eic’ Jacks & sotkets .Cannmons
Bulgins reverb trays Ermilar compression drivers' AKG
mics Celeston speakers ASS glassfibre horns

Send 30,. pust erder for illusirated catalogues to
ADAM HALL (E T SUPPLIES)
Unit B, Chariton Court
Grainger Road, Southend-on-Ses
Essex SS2 582

COLDUR MODULATOR =

* R G B inputs. PALIUHF output s }/L
« Unlimited colour combinations 5%

« TTL etc interface details supplied

« 1000's already in use!

KIT: only £1 2

— please add VAT at 15% lo all prices
— BarclaylAccess orders accepled by telephone

Dower House, Billericay Roa o
g WIL LIAM Herongate, Brentwood, rw
] STUAF‘T Essex CM13 350

SYSTEMS Ltd Telephone: Brentwood (0277) 810244

Built & Tested: only £1 8

ADVERTISEMENT
INDEX

Altek Instr ts
Ambit International .
Audio Electronics......
Audio Video Services..
Bi-Pak Semiconductors 28
BK Electronics..........cccoceieiiviennniiinniccnne
B.NR.S

Calculator Sales & Service
Cambridge Learning ... o
Chitmead 77

Chordgate 76
Chrom i 65
Chromatronics 43
Clef Products 38
Comp, Comp, COMP......ccoovrrreeceirane 106 & 107
Crimson Elektrik 91
Deita Tech & Co. 80
Display Electronic; 358&44
Doram ElectroniCs.....cceeceeieviveiineiiieecininenesaeens 95
Drallim Davis .. 38
Electronize Design ..............ccccooeiiiieiiiiniicens 21
Electro Supplies . 34
Electrovalue 102
Enviro Sy 34
Greenbank 50
Greenweld ........... 8
G.S.C. 27,49 & 101
Happy Memories 81
Heath Electronics........c..cccccoeevcivrininncee. 101
ICS

ILP
LB Electronics....
L & B Electronics
LEM
Linsac .
Magenta Electronics
Manor Supplies.........
Maplin
Marshall

Micro Circuits
Micro Times
Midwich Computers
Mitrad
NIC Models .
Parndon Electronics..........c.oooeiiiiciiiinns

T. Powell 44
Powertran Electronics :..................... .2,8& 100
Prentice-Hall 81
Rapid Electronics 22
J. W.Rimmer..... -

RT.V.C

Saxon Entertai ts 22
Science of Cambridge..............ccccccooinecnne 6&7
Silica Shop

S & M (Anglia) Ltd. ...
Sonifex
Steve's Electr
Swanley Electronics ...
Tangerine Computers..
Technomatic
T

Timedata
TK Electronics
Transam
Watford Electronics .....
Western Products ...

Wilmslow Audio

(Delete as applicable)

Please place my advert in: Electronics Today International
Hobby Electronics

Advertise nationally in Electronics Today international/Hobby
2 3 Electronics. Simply print your advertisement in the coupon
here {left), indicating which magazine you require.
4 5 [ Or telephone for more information
8 9 Name ........................ S e
10 1 12 AAAresS! - . a s mer & -lov 5 ae D05t amansseasls
13 14 11 i o e i (o e, S P, 0 R 5, o Do el = e
Tel.No.{(Day) ...........................
Send, together with your cheque to:
Jenny Naraine, ETI/HE,

145 Charing Cross Rd., London WC2H OEE.
Tel: 01-437 1002 Ext. 50.
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THE NEW ANADEX
DP9500 and DP9501

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

DP9500 — ONLY £795 . var
DP3501 — ONLY £845 . var

HE ATARI VIDEO COMPUTER
GAMES SYSTEM @300

Atari's Video Computer System
than 1300 different game

now offers more
variations and options in twenty
(;. M’X} 1 Game ongvamTM cartridgesl

ost Cartriages only £13.90 + VAT|

Prices may vary with special
el editions Basic Maths, Airsea
PE~] Battle, Black Jack, Breakout,
My Surround, Spacewar, Video
Olympics, Outlaw, Basketball,

? Hunt & Score®, Space War,

Sky Diver, Air Sea Battle,

Codebreaker®, Miniature Golf

é‘, Extra Paddle Controllers  "Keyboard Controllers
— £14.90 + VAT — £16.90 + VAT
SPACE INVADERS NOW IN STOCK £25

HITACHI
PROFESSIONAL
MONITORS

— £429 £99.95
2" £199 £149

® Reliability Solid state circuitry using an IC and silicon
transistors ensures high reliability. ® 500 lines horizontal
resolution Forizontal 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-
tion (availabe as option for U and C types} ® Compact
construction Two monitors are mountable side by side in a
standard 19-inch rack.

LOW COST TELEPHONE ggg g5
ANSWERING MACHINE «var

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.

COMP PRO MIXER
Professional
| audio mixer
that you can
| build yourself
|  and save
| over £100.

Only

£99.90

plus VAT for

I«Q‘Q‘ll

ﬂ complete kit.

Plus FREE
power supply
valued at

il

Super Quality Low cost printer Tractor Feed with full 96
ASCIl character set Accepts RS232C 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

WE ARE NOW STOCKING THE
AUTOSTART 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
Finely-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-System 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 Ii. ltisa
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 probiem solver.

APPLE DISC 1l
.3 Dos

Disc with
Controller
£349 + VAT
Additional Drives

£299 + VAT

® 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%
Disketies ® Powered Directly From the APPLE (Up to 6
Drives) for Convenience and High Reliability ® Packaged
in Heavy-Duty, Colour-Coordinated Steel Cabinet

NEC
SPINWRITER

only
£1350

+ VAT

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 plomng 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
spacmg tabbing, and much, much more.

- \
TEAC FD-50A has 40 tracks giving 125K Bytes
unformatted single density capacity.

The FD-50A can be used in doubie density recording
mode.

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 selection for Daisy chaining up to 4 Disks.
Disks plus power supply housed in an attractive grey
case.

20 TRACK

Single

Dick Drive E225 +VAT
77 TRACK

Single

Disk Drive £299 +VAT

Doubie
Diok Drive £389 + VAT

Double
Disk Drive £499 Al

THE NEW
& EXCITING
TRS80 MODEL Il

16K £559 32K £589 48K £619

+ VAT + VAT + VAT

The Radio Shack TRS-80TM Model Ill is a ROM-based
computer system consisting of:

® A 12-inch screen to display results and other information
® A65-key console keyboard for inputting programs and data
to the Computer ® A Z-B0 Microprocessor, the “brains’ of
the system ®A Real-Time Clock ®Read Only Memory
{ROM] containing the Model IlIl BASIC Language {fully
compatible with most Model | BASIC programs) ® Random
Access Memory (RAM) for storage of programs and data
while the Computer is on (amount is expandable from “ 16K~
10 “48K", optional extra) ® A Cassette Interface forlong-term
storage of programs and data {requires a separate cassette
recorder, optional/extra} ® A Printer Interface for hard-copy
output of programs and data (requires a separate line printer,
optional/extra) ®Expansion area for upgrading to a disk-
based system {optional/extra) ® Expansion area for an RS-
232-C serial communications interface {optional/extra)

All these components are contained in a single moulded case,
and all are powered via one power cord.

SPECIAL OFFER
FOR MODEL Ill PURCHASERS

We will take keyboards only for TRS80 Model | and Level
It in part exchange.

There will be refurbished Model | and Level |l keyboards
available later in the year — Phone for availability and
price.

only £295 - var TRS80
g;ﬁal d your TRS80 by * EXPANS|ON
INTERFACE

32K Men ry on board ‘3
S rallel port
ntroller card Rea
L Requsie:
Bas vertace fc
dassette decks mplete
wilh power supply

We have one of the largest collections of Computer Books

under one roof, along with racks of software for the PET
and TRS80. Come and see for yourself.

«JHE VIDEO GENIE

small businesses, schools, cﬁeges, homes, etc.
Suitable for the experienced, inexperienced, hobbyist,

teacher, etc
EG3000
Series

WITH
NEW
EXTRA
KEYS!

® 16K user RAM

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

software compatible ® Huge

range of software already available ® Self contained, PSU,
UHF modulator. and cassette .Slmp‘v 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 10 a domestic 625 line TV set to be fully
operational: or if required a video monitor can be connected
to provide the best quality display. 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 manual;
® BASIC manual; @ Beginners programming manual. Write
useful programs in the BASIC computer language yourself.

VIDEO GENIE
EXPANSION BOX

Complete with RS232 interface and floppy disc controller.
O memory. £226 + VAT

Memory expansion card {S100} 16K £110 32K £159 + VAT
Further S100 cards available later in the year.
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Nasbus 6 $100 interface
® Will control 4 Drives.
® CPM operating system.
® Extended Disc Basic
Compiler.

® Power supply included

One Disc System — £489 + VAT
Additional Disc Unit — £299 + VAT

NASCOM 2 GAMES TAPE

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

NEW REDUCED
PRICES
8K £399 |
16K £449 | var

32K £499
RRP £795 for 32K

Very popular for
The PEDIGREE PETS tome & business
use 8K Microsoft Basicin ROM 8K Pet 32K & 16K with
new improved keyboard All with green screen

Cassette Deck £86 extra  Full range of software available.

Interface PET IEEE — Centronics Parallel
Decoded £77.00 + VAT

A NEW MX80
PRINTER AND SAVE
A FORTUNE

only £299 . var

interface Cards for Apple,

Pet, TRS80, Nascom and -~

Compukit — RS232 interface ‘“w,

Cards not necessary for parallel.
£49 + VAT

Full TRS80/Genie Graphics including cables.
Ready to go. EX-STOCK.

COMP POCKET COMPUTER
GREATEST BREAKTHROUGH
— YET

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

® Programs in BASIC @ “QWERTY” Aiphabetic
Keyboard ®1.9K Random Access Memory
® Long Battery Life.

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-volatile memory allows 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.

LING ONE
.5 FASTEST SEL
EUROPE S > 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
Modutator 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. #!f you want to learn about
Micros, but didn’t know which machine
to buy then this is the machine for you.
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FOR THE COMPUKIT — Assembler Editor £14.90  Screen Editor Tape £1,90

GAME PACKS — 1}. Four Games £5.00

2}. Four Games £5.00

3). Three Games 8K only £5.00

Super Space Invaders (8K) £6.50 Space Invaders £5.00 Chequers £3.00 Realtime Clock £3.00

Case for Compukit £29.50

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

MINI KIT — PCB, sound & vision modulator, memory chip
and de-code chip. Very simple to construct. £14.90 + VAT
OR PCB £2.90 MAIN LSI £8,50 Both plus VAT

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

&3 MEMORY UPGRADES
(57" 16K (8 x 4116) £15.90 «var
4K Compukit (8 x 2114) £15.90 .var

WHETHER OR NOT YOU
PURCHASE YOUR
PRODUCTS FROM US OR
NOT - OUR STAFF OF
HIGHLY TRAINED
ENGINEERS WILL BE ONLY
TO PLEASED TO CARRY OUT
ANY REPAIRS NECESSARY

OUR SHOWROOM
& SALES CENTRE AT
311 Edgware Road, London W2

40 pin Expansion Jumper Cable £8.50

All Prices exclusive VAT

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

£4.90

£2.90

10 for £4.00
£25.00
£3.50

£3.50

£24.90

Anadex Printer Paper — 2000 sheets
Floppy Discs 5% Hard and Soft Sectored
Floppy Disc Library Case 5%

Verocases for Nascom 1 & 2 etc.

SPECIAL OFFER

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

Refurbished ZX80's fully P
Refurbished MicroAces} guaranteed} £69.90 b3

{Supply dependant upon stocks).

ENGLISH COLOUR TV/
AMERICAN NTSC
COLOUR MONITOR

ACULAB
FLOPPY
TAPE

The tape that behaves
like a disc, for
TRS-80 LEVEL 2,

£169 + vat

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.

Delivery is added at cost. Please make cheques and postal orders payable to COMPSHOP LTD., or phone your order
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“Europes Largest Discount
Personal Computer Stores”

quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.,

14 Station Approach, 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
311 Edgware Rozd, London W2, Telephone: 01-262 0387
OPEN (LONDON) — 10am - 6pm — Monday to Saturday
4.» IRELAND: 80 Marborough Street, Dublin 1. Telephone: Dublin 749933

* COMPSHOP USA, 1348 East Edinger, Santa Ana, California, Zip Code 92705.
Telephone: 0101 714 5472526

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

TELEPHONE SALES
OPEN 24 hrs. 7 days a week
01-441 2922
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For personal service visit one of our stores.
Our new store at Hammersmith is conveniently situated near the end
of the M4 and the North and South Circular Roads.
There is excellent street parking on meters a few steps away and
o Hammersmith Underground Station is nearby. Call in and see us soon.
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320 big pages packed with
data and pictures of g

- o @ 5500 items ®
« LT Y A
ié: — { Over 100,000 copies sold already!
N o | Don't miss out on your copy. % Very large percentage of our stock lines in stock
Vh e On sale now in all branches # All prices include VAT
| WH Smith @ price £1. # Large range of all the most useful components
1 In case of difficulty check the coupon below. % First class reply paid envelope with every order

sz Quality components—no rejects—no re-marks
— s« Competitive prices
l.'!akg.lt easy. -w 5 Your money is safe with a reputable company
B On price, service, stock, quality and security it mak
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first choice for components every time!

) 0“\‘&1%'\@\\\ ® 7' ' r---.--------------l
o ¢ '\} Post this coupon now.
.. ® o Easy to build, S Please send me a copy of your 320 page cat?logue. | enclose £1.25 ]
H oy (incl. 25p p&p). If | am not completely satisfied | may return the
. . b perb speCIflcatlon. catalogue to you and have my money refunded. If you live outside the l

Comparable with organs selling for

up to £1,000. Full construction details

in Electronics & Music Maker commencing
March, 1981 issue. Back numbers available.

mﬂﬂpu||n ELECTRONIC SUPPLIES LID. [ ———L

All mail to:  P.0. Box 3, Rayleigh, Essex SS6 8LR. Tel: Southend (0702) 554155  Sales: (0702) 552911

U.K. send £1.68 or 12 International Reply Coupons.

Name
Address




