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Get moving with these new developments in UK Robotics

— advanced electrohydraulic designs for ) s
education, industry and now available
to the home constructor.

M ']

M £145.00
£48.50

£2.50
< £€3.00 MICROGRASP, INTERFACE BOARD AND ZX81

I”NETSE%TF:(':; Tl :I"T5-°° printing. call to machine code routines. hexadecimal support and user-
£10.00 friendly textual error trapping messages

If computers interest you then the Cortex will expand your under-

standing infinitely more than off the shelf machines. Use it in

business. education. research or just play with the incredible

graphics capability. At Powertran we are using these machinesin

conventional roles. in product control and R & D. We shall co-

ordinate the Cortex user group and distribute software for the
TMS 9995 CPU. Complete 16 bit 64K computer kit £295.00

v omplete 16 b K re bullt £395.00 + VAT

e

HEBOT Ul

Up to the nano-second hard. firm and software
developments embodied in a complete system. 12
Mega Hertz 16 bit CPU: 64K upwardly compatible
DRAM: separate 16K video DRAM and 24K TI Power
Basic with overwrite. Supports up to four Disc drives of
mixed type with 16 serial I/0O ports. Programmable Baud
rate and comprehensive E Bus interface designed to
support real world applications

Very high resolution graphics gives 3D simulation in 16
colours on 36 prioritised planes of user definable characters
Software FORTH coming includes this trendy language along
with NOS C/PM
Hardware components available separately with detaiis in Nov
Dec. and Jan issues of ETI. Software features include; Real time
lock. full renumber command. buffered 170 to free machine whilst

o'

an )2 wh Example prices and
it 1 1o} 1 specifications
e wrist 10N Genesis $101
1 Base: 19.5" 11" x 7.5%
t gal t Lifting capacity: 1500gm
B Arm lift: 6.6"
f ty of s Weight: 29Kg
are provided for hin nterfacing 4 axis model in kit form €425
£1950.00 5 axis model in kit form £475
X £295.00 £395.00

Genesis P101

Base: 19.5" - 11" » 7.5’

Litting capacity: 2000gm

Arm lengths between axles: 14.0"
Waeight: 34Kg

6 axis model in kit form  £675

X

Complete Systems as shown in
Photograph on right

Genesis S101

4 axis system in kit form £681.50
5 axis system in kit form £737.50
5 axis system Ready Built £1450

Genesis P101
6 axis system in kit form £945.00
6 axis systemm Ready Built £1650

All prices exclusive of VAT

GENESIS P102 PROCESSORBOX,HANDHELD

COARROLLERIAREIC ORIEC CRER GENESIS S101 AND GENESISP101 WITHPROCESSORBOXES

AND HAND-HELD CONTROLLERS

w
! WORLD
4 i LEADERS
IN
'l ELECTRONIC
KIT DESIGN

L et ~m‘f§5?"r; AND SUPPLY

(CYBERNETIC BIVISION)
PORTWAY INDUSTRIAL ESTATE
ANCOVER HANTS SP10 3WN
Phone Enquiries (0264) 64455
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BATTERY TESTER by Chris Lare . .. . .. .. .. .. .. 22
Provides l.e.d. ‘state’ indication for 1.5, 3, 4.5, 6, 9 and 12V batteries

DIGIT TALKER by A. Wiggin » 4 °C =0 T rC - ¢ 3 5 s 28
LPC speech system

WIPER DELAY by M. Tooley BA and D. Whitfield MA MSc o L . " A r 36
Car rear screen wiper variable speed control

SWITCHED CAPACITOR PHASER by R. A. Penfold .. . .. .. .. 40
Phaser sound effects based upon the twin filter MF10 CN chip

ULTIMUM Part 6 by William Edwards ac o - - . x T . 56
Phoneme speech card

I.F. FILTER/AMPLIFIER by R. F. Millington ‘" o - - -~ e i 63

Improved filter design for the PE Ranger

GENERAL FEATURES

INTO THE REAL WORLD Part 3 by V. Tooley and D. Whitfield % " v b 4 48
Setting up and using the A to D and D to A converters

SEMICONDUCTOR UPDATE by R. W. Coles . o i ; 2 B 2 g . 55
Swansong

INGENUITY UNLIMITED T ' sa . : . s e 7 N 60
Constant current voltage source—Lighting effects unit—Versatile controller

MICROPROMPT . e . - e X o 65

Hardware and software ideas for PE computer projects
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EDITORIAL = . 4w o 27 i ' . e 3 = 4 17
NEWS AND MARKET PLACE . .. . . .. .. .. .. .. 18
Including Countdown

BAZAAR .. .. .. . .. . .. .. .. .. . .. 25,33,64
Free readers’ advertisements

INDUSTRY NOTEBOOK by Nexus . .. .. .. .. - .. .. 27
News and views on the electronics industry

PATENTS REVIEW g 3 - olb “C 7 ok 2 ‘0 ‘C 34
Back to Tesla and speaker improvements

SPECIALOFFER — CASSETTES . B i« e iy e ¥ il ol 43
SPACEWATCH by Frank W. Hyde o - " T e o e . 44
Extra-terrestrial activities chronicled

PE MICROCONTROLLER: DATA SHEET 3 by M. Tooley BA and D. Whitfield MA MSc 47
SPECIAL SUPPLEMENT

MICRO-FILE by R. W. Coles u Al a'm T 4 o between pages 38 and 39

Filesheet6 6809

OUR MAY ISSUE WILL BE ON SALE FRIDAY, APRIL 8th, 1983
{for details of contents see page 6/6 of Micro-file)
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ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
-precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable. We
cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go
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BFX85/8¢ 18 | TIP3IC 2N918 35
TRANSISTORS TIP32A 2N930 20
n | nP32C NI312 24
2 | TIP33A
ACI2¥6 35 | BC307B TP33C
33, CARDIFF ROAD, WATFORD, HERTS WDI 8ED, ENGLAND AC127/8 ;: ggczx;% :: H:;:(A:
Tel. Watford (0923) 40588. Telex: 8956095 WAELEC 8 [BCHVE IS "
A 1 4 2N2219A/20A/
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS DESPATCHED AEW,’,‘:G ;g ggx, ;. MDA 28
BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/P.O.s OR BANKERS DRAFT |5cyio/20 75 | BCATZ/E 40 IN2IIA 18
WITH ORDER._ GOVERNMENT AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS AC- | aCy21/22 75 | BCSI6/7 40 INZets 45
&ACCESS ORDERS BY TEL PHONE: 0".3-60’133 TRADE AND EXPORT INQUIRY | .5 42 120 | BCS47/8 12 2N2B46 50
WELCOME. P & P ADD 50p TO ALL CASH ORDERS. OVERSEAS POSTAGE AT COST. AD149 9 INIIOHA/O5A/
Export orders no VAT, UK customerns please add (5% VAT to total cost incl. p&p. We stock | ADI61/2 06A/OTA %
thousands more items. It pays to visit us. We are situated behind Watford Football Ground. |AF(I18 2IN2926G
VAT Open Monday to Saturday, $.00 am o 6.00 pm. Ample FREE Car parking. AF139
POLYESTER CAPACITORS: (Axial Lead) 400V: InF, In5. 2nZ, In3. 4n7. 608 |Ip; 10n. 50, 18n, 22 12p; |AFDI9
33n. 47, 680 ) 6ps; 100n. 150n 20p; 220n 30p; 330n 42p; 470n S2p; 680n 60p; |1 F 68p; 2u2. 4u7 BSp. 1000V: Inf |BCI07/8
17p; 10nF 30p; |5n 40p; 22n 34p; 330 42p; 47n. | B
POLYESTER RADIAL LEAD CAPACITORS: 250V; 10n. 20n. 15n. 23n. 27n bp; 33n. 47n, 68n. 1000 7p; 150n.
220n 10p: 330n. 470n 13p: 680n [9p; |1 23p: 125 40p; 212 4ép. o
ELECTROLYTIC CAPACITORS (Valves in uF) 500V: [OuF S2p; 47 TBp; 63V: 047, (0. 15,22 33,8p;47
vg 10 10p; 15, 22 12p. 33 15p; 47 n.p;seug;(ool?;noup- 000 70p; 2200 99p;  SOV: 68 20p; 100 17p;
20 Mp; 4Y: 68 15p; 22 9&) 33 12p; 330. 470 32p; 1000 2200 90p; 25V: SOp; 3100 7ép; 47 MPF 103/4
92p; [6v: 2.5,40 Bp; 47, 68. 100 9p: 125 12p; 220 13p; 330 16p; 470 20p; 680 34p; 1000 27p; 1500 31p; 2200 MPF 105
3ép; 4700 79p. acu;/s 9 ggz;;
s - 3 T —1BCI478 10 A
TAG-END TYPE: 64V: 4700 245p; 3300 198p; 2200 | FQENTIOMETERS: Carbon Track. 148C 10 | BD6%A
ug; SOV: 3300 1S4p; 2200 1M0p; 40V: 4700 160p; 25V: ¢ C149 9 | BDYS6
4700 98p: 10.000 320p; 15.000 345p. 500w. 1K & 2K (UN ONLY) Single  30p (g 49¢ 12 | BDY&0
7 = ——fiSKw-2tw sogle gag 3% 18Cis34 27 |BFI6?
TANTALUM BEAD CAPACITRS: 5Kw-2Mw sngle gang D/P switch 780 [pcis7/8 10 | BFI77
35V:0 1y, 022033 15p;047.068 10,15 16p:22.33 18pi 4 7. | SKw-2Mw dud gang seereo 88 |ac)go S (53
68 22p; 10 28p; 16V: 22 33.16p: 47, 68. [0 18p; 15 36p; 22 “SLIDER POTENTIOMETERS BCI6TA 10 | BFI79
?gg's)s;l 47 40p: 100 75p; 220 8pi 10V 15. 22 26p: 33. 47 35p; | SHIOER POTENTIOMETERS | 18ciac 10 | BFigo
—_— | S5Kw-500Kw Single gang 70p |BCI69C 10 | BFI94/5
SILVER MICA gv) SIEMENS murtayer minature | |0Kw-500Kw Dual gang Hop ch/z :? g::?,g//;
2.33.47 68 82 10 16 18, | capacrors. | PRESET POTENTIOMETERS
22°27.39. 47, 50, 56, 68. 75. | 290V: InF. InS, 2nd. Ind. 407 01w EJ,_I_IM M Vert & Moz Tp |BE'73 10| BF200
f ) P (8CI7TI/8 16 | BF224 316
82 :s. 00.120. 150, 180 15p &76 3Ei;ﬂ- 4'70\-;5"-3"" 752;‘ '(:; 025W 100w-3-3Mw Horz. lager 100 |pC(79/81 20 | BF244A 40317/20
eacl n. 47n 3 A L
36" 250 270, 130, 360, 390, | By, 3 | SASWIISOW LS \Ver 1% |BCisv3 10| Bra4ds 40360
470. 600. 80O & 820pF 21p 150v: 100n. 120n. 10p; I50n [RESISTORS BC184 10 | BF2568 < 40361762
each 11p; 220n 13p; 3300 |fp; 470n | Histab, Miniature, 5%, Carbon. BC182L 10 | BF257/8 40 /7
1000. 1200. 1800 30p each | 23p;680n30p;|uF34p;2u250p. RAN Val 199 100+/BCI83L 10 | BF259 S0
3300, 4700 60p each 01SW 2w24 M7 E4 2 1p [BCIB4L 10 | BF274 50
. — | OSW  2w24-M7 E2 2 Ip |BCI8&/7 26 | BF336 40
g‘umc Capacitors: sc:;n‘ " IOLYSTYRENE Caps: [IW  2w2-IOM E12 ¢ 4p gg%:%{l :g 82231/5 553
ge w0 w 4p: n. | 10pF to Inf 8p | 2% Meul Fim 10w-1M 6p 4p
33n, 47nF Sp; 100n/30¥ Sp. 1n6 to 120F | 1% Metal Film S lw- 6p |BC213L 10 | BFRI9/40 n
" g ’ e ) ) el FimiS %=1 IR ERE P 1BC214 10 | 8FRa1/79 ]
RESISTORS S.I.L Package: BC2I4L 10 | BFRBO/8I 35
7 Commoned. 100(1. 680(0. 1K2. 4K7. |0K. 47K, 100K 24p. BFR98 37
8 Commoned:(9 pins) 1501 18062, 27011, 330(1. 1K, 2K2. 4K7. (0K 22K, 47K. 100K 26p. BFX29/84 38
' I 70 | sAB3210 325 | ZNe2iE 30 216 7 36T 4014 “lun W
LINEAR IC's ¥} 150 | SABI27I 485 | ZNM24E 130 22. LS00 ] S 40| 4450 350
555 CMOS 215 | SAB4209 95 | ZNA2SE-8 345 | 150( e 4l 20 | 451 350
702 30 | $G3402 95 | ZN426E-8 300 ] 1502 L5194 01 32 (440 350
709C 8 pn % | 5L490 S0 2768 5% | 50 | (503 L3195 33| 4018 45 (4500 675
710 128 | SN76003N 350 BE 410 2 75 | 1504 3196 45| 4019 25 | 4501 8
1 47 | SN760I3N 350 | ZN429€-8 210 3 60 | LS05 5197 451 4020 42 | 4502 80
747C 14 pio 64 | SN76ON 350 59 570 5 50 | 1508 L2155 4021 40 | 4503 38
748C 8 pin s 76033 S0 | ZNIOJE 200 [ 40 | (509 5240 55| 4002 40 | 4504 78
753 8 pin 80 | SN7622IN 95 0406 £45 0 40 | (510 LS241 35| 4013 13 | 4505 188
810 175 | SN76477 420 | ZNA234E 850 400 0 ss | (5t e B 32 | 4506 35
] 480 | 5\7 480 398 4 0|61 B2 35| 4025 131 3B
AY-1.1320 75 | SN2 20 2 H ©| = Qi 50| 40n 80 | 4 )
AY-1-5050 145 | 5PB62 ¥ 388 474157 30|81 B2 0| 4027 20 (4510 “%
AY-1-5081 ns | Ta7i20 25 | 1702 350 350 24 8| 74159 80 | LSis et B 39 | 4511 44
AY-1-6720 160 | TA7130 2 | 1802CP 850 o & 874160 60 | LS20 el B 45 14512 Q
AY-1.1270 9% | TA72 95 12.2 250 9 o 874161 48 | 1521 324 H 3 15 | 4513 199
AY-3-8910 120 | TA7205 75 | 2014L:300n 90 150 () 0| 74162 40 [ (52 L3251 32| 4031 125 4514 125
AY-3.8912 9 | TAT222 S0 | 2014L-2 95 120 o|74163 40 | (526 Rk 12 | 2032 80 14515 128
AY-5-1230 60 | TAAGhI 90 | 21473 425 | BTI( 350 o 0 | 74164 40 | 1527 L5258 30| 4033 125 {4516 65
AY-51317A 100 | TAAT 75 | 25323 300 | BTSN 9% 5 | 74165 48 | 1S ioper ] A030 S 5170 2T
CAJ0N] 290 95 | 2564 8 | BT9IN % - 074166 48 | 1530 28 H Bt che ot 4
CA3012 325 | TADI0O s9 | 2708 25 | 9364AP $50 so 0 | 74167 150 | (532 L3260 22| 4036 275 | 4 30
CA014 70 | TBAI205 70 | 27165V 25 | 9602 220 2 0| 74170 125 | 1533 4| L3261 100} 4037 115 | 4520 10
CA0i8 195 | TBASe0 275 | 2732 50 | AM26LSIIC 128 o 8 | 74172 250 | (537 4| 3266 1874038 110 1452] 130
CA3019 75 | TBAS 330 | 2764 75 | AM26IS32A 125 8[74173  “s0 | 338 s| ) Alagss 29914512 - A2s
CA3020 50 | TBA&4I-AIY 242 AM26LS33A 125 258 874174 84| 540 3| L 7; N e 40 | 4326 60
CA3023 8§ ) 123 4027 90 | AY-3-1015 300 % 25 [ 74175 19 [ 542 8| B 1 Prod) 40 14527 s
CA30284 L 651 4116150 8s 300 - 4 (74176 a0 | LS47 35 | LS80 40 14528 s0
CAI03S 2 80 | 4116200 80 | 188 o 0 | 74177 45 | (548 45 | L5283 40| 4043 40 14529 150
CA3036 200 | TBA8IOS 95 | 4118-250 328 600 ~ 2 | 74178 80 | 1549 g | L5290 S3| 4044 40 14530 0
CA043 250 | TBAB20 80 64- 200 a5 750 308 25 | 74179 80 | (351 4 3233 40| 4045 105 4531 130
CAI4S 110 | TBAY 200 | 43343 ; 12 | 74180 40 | LS54 4| 13295 75| 4046 46 14532 50
CAI046 20 | TBA iso | CMOS209 328 10 S| 74181 118 | (585 4| 329 80| 4047 40 14334 455
CAI08 1150 | TCA270 350 | 45323 50 S 174182 s0|Lse3 120|329 130| 4048 40 4536 275
CA3059 230 | TCAZ80A 220 | 4816100 is 15 32174184 90| 573 g | Ls320 200 4 15 | 4238 Io
CA307S 320 | TCa 175 | siol 20 s 90 {74185 95 | LS74 #3333 Jeg|j-a0%0 25 | 4539 2o
CA30B0E 125 | TCA96S 145 | &116-150m 50 - 9 | 74186 470 | (575 0 | L %s L 322 Sy =
cAj! 270 | TDAI004 290 | 6116L.120ns 50 s 5574188 250 | LS76 A 005 3 bEod 3
440 | TDAI 310 | 6117-100n 490 250 60 | 74190 48 | LS78 8 £ 44 150
CAI089% 9% | TDAIOI0O 198 | 6l676 795 e 35 [ 74190 46 | 1583 3 oA e 85 | 4348 40
CAIONAQ 260 | TDAI022 499 | 6502 CPU 25 e 0[24192 e | 585 | L & 03 SR
CANID3 1s0 | TOAI024 | 6503 400 7 674193 45 | (586 16 | L3398 &% 85 4383 248
CA3130 250 | TDAIOM 3 504250 50 250 6[7419¢ 40| 5% 24| & 62| 405 425 | 4558 35
CA3I40 65 | TDAI4%0 350 | 6520 320 6| 74195 40 | LS9 60 | L3353 62| 4060 45 | 4556 35
CAJI60 35 | TDA2002 32§ 1 2 ViA 5 b 6|741% |92 12| [54eat Tl O Miss L M
CAJI6IE 300 | TDA2003 198 | 6530 RRIOT 1 674197 40 | 593 2| 3 | il dos gsae i
CA3I62E 694 | TDA2004 495 2 RIOT 70 r 0 | 74198 80 | LS 4b| 15364 - BB A0 85 14559 395
CAlI89 350 A2 330 | 6545 CRTC 899 b ol 47419 B4 | L5% 95 t 6 i &?‘; 22‘ 4560 160
CA3240 70 | TDA2020 320 | 6351 AC 650 | 4 | 74221 S4 (15107 40 66 45 | 4561 104
HAI366 225 | TDA2030 295 | 6592 PC 0 ix 0 74246 120 [1S109 23 | L3367 28| 4068 144562 495
HA|388 290 | TOBO79I 420 | 68BS4 780 0 35 (7427 120 |52 22| L6833 4068 13 14566 165
ICL7106 90 | TLO6! 40 | 6800 220 %oo 25 | 74248 120 [ LS113 sl /LN 13 |4568 250
ICL7107 %0 | TL062CP 60 | 6802 250 3% 40 | 74249 120 (L5114 2 t,g & [ 1314589 7S
ICL7611 120 | TLOGAC 98 | 680 50 13 120 [ 74251 68 | 5122 6 | L2373 A4 472 38
ICL7 120 | TLO7ICP 24 | 6804 80 % 65 [ 74259 150 | (5123 1] t4 S dors 15 14580 480
ICLBOIBCC 65 | TLonce 45 | 6805 70 2 38 | 74265 85§ | (3124 R3S R1AY 13 f4581 280
ICLB21 | 75 | TLO74CN 100 | 6808 20 =2 70 | 74273 150 | L8128 IS | P 30 | 4382 [l
CM72 150 | TLOBICP 24 | 6809 30 s 50 | 74276 120 | L5126 S t;ag ’_‘5’0 13 | 4583 9
icr208 80 | TLOA2 45 | 6810 15 o 20 [ 74278 100 | 5132 si| 350 el 15 | 4384 “
ICM7207 350 | TLOAICP 75 {6820 00 i 170 | 74279 50 | L5133 0 o g8 13 | 4588 9
ICM72(S 1s| LOB4C 90 | 6882 ! 20 | 74283 50 (15136 4 t gg ;} 4082 4597 330
ICM7216A 635 | TLOSICP s | 821 2% 35| 7484 135 | (5139 5| [R3s5 50| 2o R |49 90
ICM72168 275 | TLI7O 50 54017, 25 | 74285 188 | 8 8 | 12270 oo | 408 130 |40097 45
Hatisited 320 | TL430C % 3 % }; 74290 105 | LSI4S 0 (12257 20 | 4003 42
ICMTTA 175 | UA2240 120 3 e 80 | (5147 100 LA 20 140100 218
ICM7224 225 | oA 230 | 6847 35 548 70 | 1 39 {40t0r 30
ICM7240 140 | UAAI7TO 180 | 6850 35 Gist 401 40102 140
ICM7555 225 | UAAISO (80 | 6852 %0 Gisy 40k 199 | sat03 i78
1CM7556 210 | UAAICO3-3 935 | 6834 80 5154 80 | L 39 40104 95
LA3350 16 | ULN2A 75 | 6875 50 BI8S 0 | 3 I3 [s0105 118
LA403 1P 45 | UIN2 75 | 68000 1 L5156 6 | 106 75
LA4032 140 | ULN2068 290 | 74C922 New msk 2 5157 7 | L 95 140107 &0
LA4400 325 | ULN2802 200 4 torridl 28 L5158 0 | 5 99 |40108 450
LA4422 395 | ULN2804 150 | 8080A S 3 L5160 2| 99 |40l 100
LC7120 410 | ULN2283 100 | 80BSA [ LSi6l 7 99 (40110 300
LC7130 420 | UPCS7S 165 | 8088 17 5162 7 99 (40114 240
LC7137 120 | UPCIO25H 245 |8iLS95 50 35163 7 108 40163 50
LF347 155 | UPC1032 95 |8IL59% 75107/8 5% Gl @ 108 14074 48
LF35 140 | OPCIi82 270 |8ILS97 75110 &0 L 50 790 (40175 50
LF353 410 | UPCIIS6H 225 |8iL59%8 75150 0 LS 52 790 (40192 95
LF385 400 | UPCi366 195 |81i8-10 25 K 8s 78 140193 95
B35, 145 | XR2206 300 |8123 3 LS 70 690 (40194 90
LF3s7 105 | XR2207 375 | 8155 3 G 43 790 (40195 80
LF3%8 750 | XR2211 [ E 3 G 50 80 |40244 195
LM10 & | XR2216 675 |8202 75450 3 L 40 80 |40248 195
LM30IA 4 | XR2 360 | 8208 7548172 3 L 9% 770 (40373 140
LM307 225 | ZNAI4 %0 |82i2 280CPU 2§ 75454 8 LS 180 770 | 40374 245
LM308 425 | ZN4i9CE 180 | 8214 ZBOACPU4M 7549172 28 ] 36 850 [45106 595
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oL ULTIMUM
CTRONICS 05 LUQUID YOLTAGE REGULATORS
RS B A G &g?wsmum; Cips CRYSTAL 1A TD220 Plastic Casing st R A WATFORD'S most versatile MICRO EX-
Y 1S et oailor L Tk 14 {5 o a9s Toos 7905 4sp profile wrap | PANSION SYSTEM. Interfaces with: APPLE,
MR O i o G 312 Veiow ™" 14 e G mn e L | ATOM, DRAGON, PET, RESEARCH MA-
sk TIL220 -7 Red 12 16 digit 625 [ I5v 7815  40p 7915 4% ‘6;" op 4 CHINE, SPECTRUM, SUPERBOARD, VID-
oo olfeoem s [(cnAdy W v 7an e % " lBer e B | FO GENIE ZXBI. etc. As published in PE.
AALI9 1S [RECTIFIERS | Recungular LEDs with BPX25 195 [24v 7824 40p Whe 206 00 i (o (. |83
AAI129 20 ase) twopartdip R.G3 Y 29 |BPW2( 195 100mA T092 P!:suc megm 3 92 pio 2 65p starting o .
AAY30 15 |fassov . 48 | Rectangl Stackable 8PX6S 270 | SV 78L05 L0 60p b 1 '
BA100 15 |y 20 LEDS 18 174 & | v s Wpn  1Bp 80 Send SAE for details.
B0 M| Ny Rene BO R % [lor s | o 33 79L12 ep  [40pn  30p 9%
Smﬂ ?; wsov ;3 07 Bi coowr LEDs Tt 5 |1sv. 78uS 30 T9LIS e0p ZIF DIL socxz‘r [ 1DC CONNECTORS (Speed biock type)
ainy, 12 12472009 40 | Red/Green » o '8 170 LMIOSH 140 | 16 way 4750 PCB Male |Female | Female
CROI3 150 |2A/400v 46 | Green/Yellow Sl AT SR F s 160 LMI09K 135 | 24 way 575p with latch | Header | Card-Edge
OA9 40 | 2A/600V 85 o:‘/‘(r:n co‘o;-"lf& - ?NR;’% :: .LQ.‘"J‘, 7BHOS LM3ITK 320 4zgmy :752;1 l 12 = 3‘: :,.,;qs‘na Connector
R - 99 wa s Pins
e H A0V 93 |OT Red vigh Brgn 56 |4ND3 LN (e e 500 [ DIt pLuck | iy op P | 8sp | 120p
OAT79 (5 [6a7600v 128 | LD27) kohra Red (emry) 48 AR tMI37T 175 | (Headers | 16 way 130p 150p [110p | 1959
OAd) 79 | hoas200y, “2i5H TIZ lorm Red (emiy). - SOLTO) +24V SA 599 LM723 35 | Pins  Solder  IDC 20 way 1450 166p (125p | 240p
0OABS IS | toA/600v 298 | SFH20S (detector) 118 | SWITCH 79HG 2V o TBAG2SE 75 |14 36p 9 2 way VT5p 2000 |150p 120p
S i S R s 2 2 |En mmae
p
A% 8 [BAuov 3% | Tiai 82 | Siocted simiar “SWITCHES oe e v B T oo |4
Qua g e 2 A o e : TADROT Y e | ey e AN RIBBON CABLE — T
OA202 8 1A DPDT ) R A
DPOT “ foot] EURO
mz:z 5 ki ';Sﬁo ;lu AT s A'-;-’"‘;m“ss i: 853.’10%‘&.“ X dpoiconofl 54 @,,‘ vl hColof CONNECTORS ig(t:xezm . ;::Gs L
IN400I/2 5 | 39V %00mW TR § Cth 115 [4X2uxT SUB-MIN 10 15p 8p - 8
1N4003 6 i,,m DL704 ¥ C.Cth 9 :;?:2}! 1 | PusHBUTTON | TOCGLE 2amp |16 2% 4& EIOy i, ;;arm mp s 120 18
INAOO4/S 6 | Range 3V) to DL707 -3 CsooAnod l;; Sxax2 105 Lsrn':g‘z Ig:ded sp :wg&m : ;g ‘lg; o DIN 41612 2.3%33 vay vsp 140 2400 3000
INerss | 4 [PV 1w P 1% [oX x'f 7 | Homemary 64 FeXS Blu % OIN 41612 3% 32 way 5 0p 395
INS401 15 15p each | ¥ Red or Green > 150 ;:4:'1. 139 go{;rT::Iove 133 | SPDT Based u;: ;2 |oop mp ~
INS404 16 10 seg. Red 225 4 P over DPDT 6 Prm 220-240V)
R 7 [Yamean [ e gt B S | T o RN (o 0
Sl feaor 0 exaxy iso | SUMATURE DP0T ey’ ™" |48 | {D’ CONNECTORS: 12.0 13V 75mA: 15-0-15V 7SmA
1544 ?8B10s8 40 | FERRIC CHLORIDE Non Locking DPDT Based 145 [ o =5 15 28 R T e
15921 9 TxSx¥ 180 Pwhto make  ISp | 3' 00 rover 208 | Pims & way [8VA: 2x6V- SA:
BB Mo b Bxex¥ 210 | PEhlo ke 0P | 350 way way way ISV 25A e
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sAg00v 65 |75 195 — | TxT 28 ROCKER: SA. 250V, SPST L vl L N o
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BA/J00V 60 |\ aooy 136 | YEROBO Ciad Poain | VG Bowrd Mans. ] T Switch to fit 45p EOGE CONNECT ORS gf:«;ik
8 5 1earioov 183 | arxr  ssp DIP' Board 7 | fiereen:g, Jadiey T |$‘mgie B e 24 g
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COMPUTER CORNER WE-ROM for ig&;:::m ;Jo(s) y I "U;-;v 5?;:‘: ~
way MH:
® SEIKOSHA GPI00A — Unihammer Printer, normal & Acorn ATOM oMz W8 3wy Cormomx 525 485p FaACHR
double width characters. dot resolution graphics 10" Tractor A Highty soptiicaed Acom Acom: Uttty :’5‘11.:1& a7 P
feed, parallel interface standard. FREE 500 Sheets £175 ROM. Plugs straght into ficating pownt Atom's s %2
© SEIKOSHA GP 250X Printer 230 || Uy socker Gl many tiiquel BASIG Ex. | 138001z | 370 BBC MICRO UPGRADE KITS
tensions: Hi-speed cape Interface; 2 key rol- 1 MM 395 o
® DRAGON Microcompuer. GO | e koot ) eosertir verory |18 352 @ BBC Model A €299; Model B 399 oo
dump modfy: Machne : BA- d i @ )
@ JUPITER ACE Mcrocomputer €1 | dure mo trappng, AEAD. Dua € restores Ful | 2z 225 | @ 16K MEMORY (8 4816-100ns) B8 e
" | BASIC keybowd scanner (BBC like); Find ine i 125 | @ Printer User I/O Port BBC2 ]
® SOFTY - 2. The complete Microprocessor development ‘ bering. Phas: Chain % oM 130 ; Cable 3¢ £12.00
system. New powerful instructions. Accepts any 24 pin SV | & delete. Auo ne numbermg. . ;-%wm 150 | @ Complete Printer Cable e
le rail EPROM. Supplied fully built & tested. €169 | Cursor movement Loop aborung JTE e Dicc hcerface | Kit incl :DOS I
single ril | tendible further. Manual Supplied 3.8864M 300 ® BBC Offcial JorRicks €12/pr
® WEMON. Watford's 4K Ultimate Monttor IC for Su;;elré | INTRODUCTORY OFFER: 13;1;gm ;z ~ Amlogm ey prh
board & UKI0I. A
5| ERTARS il LA 031 100 |@ Seril /O Kit BBCS s
® VIDEO - 4608MHz 200 P .
@ MICROVITEC 1431. 14 Colour Monttor RGB Input (as * PRINTERS % 40 100 |® Expansion Bus Kit BBC6 o s
in BBC prog) Cabie inc. €250 FT/3 10" Tractor and S OMHz 160 |@ Complete Upgrade Kit from Model A to
e Sl ) ® MXgo 5i8SMHr 300
® BMC BMI401 |4 Colour Monitor. RGB I/P €165 Friction Feed. 9%9 matrix. 80 Slesthy 3% | @ COLOUR MONITOR - MICROVITEC 1431, 14
@ RGB Cable for BMC Monitor €8 column, 80 CPS, Bi-directional, ‘?m’m :3 I 1IRGB input. For BBC. Lead included. £249
@ ZENITH 2 Hi-RES, Green Monitor 40/80 column select | C_en(roni_x Interf., BRLIO—Z(L(LO :SS%MHI 200 | @ Complete range of Cannectors, Cables.
s ‘:g :Ll;?&bls(up'):nmgcinpg? ﬁal.lccss Un- ;mwm gg Quality Software, Accessories, Books. etc.
5. e
@ TEX EPROM ERASER. Erases up to 32 ICs in sm derfining plus FREE 500 Sheets ;3';1':;1" 19| for BBC avallable. Send SAE for detail list.
min. T
; aper. 808333M 395
® TEX EPROM ERASER with the Solid-State 30 mm‘u‘(; papel €324 (carr. €7) sasrim irs FLOPPY DISC DRIVES
MHz "
Erectrome Timer, or above Uy | @ 3NEC PC-BOBIBE-C, | 5575 350 | @ TEAC F'D)-SOA 51" 40 track /S Uncased 100K (‘elszcs:
SOLID STATE 30 minute Electronic TIMER for above tOOCPS bi-directional, logic 1 compatible,
® 41 seeking, 80 column, 7x9 Dot | 63Ms 150 | g TEWEEE) (oA 1 40 track SSSD in cabinet with own
T €9 matrix, super/subscript, under- 10 24MHz m PSU 100K (BBC compatible) £180
@ Spare 'UV lamp bulbs lining, true decenders Tractor- .'%25‘3’?«’", 300 | @ TEAC FD-50A 5§" 40 track Two Drives S/S in cabinet
® POWER SUPPLY Regulated, Varable from +5V to /Friction, Hi-Res, 2K Buffer. | i3igias 170 with PSU 200K (BBC compatible) £350
+15V. 4A Fully Cased €39 Proportional Spacin .RaE(Ea SSpOeO ::;zzmz gz | @ TEAC FD-S0E Si" 80 track S/S in cabinet with own
® MULTIRAIL PSU KIT. Output +5V/SA; +12V: +1sv cial Prlce Plus 15 oMMz - 700 PSU 200K (BBC compatible) v €250
V.- 12V @ IA. sheets p ONLY €320 (aar. €7) oo 150 | @ TEAC FD-S0E Two 5; $/S 80 track Drives, cased wlt:
carr. : .
® 4 % 4 matrix keypad (reed switch assembly) [ —————————— 15432 150 | PSU. 480K (BBC compatible) ) £47
ANTEX s o’ 1o | ® TEAC FDSOF Twin 57" D/S 80 track Drives cased with
T k ¢
@ CI2 COMPUTER Grade BASF Cassettes in Library Soldering Dt T | PSU. 880K (BEC Compatible) du::
Coenep Irons ot 335 | @ TEAC FDSOF Single S1° D/S 80 track Drive cased wi
@® STACK-PACK. Unique |0 section stackable Drawers rac::( rev = flst phode 19693t Fls0 | PSL 400K (BBC comp) £475
Including 10 X €12 Computer grade Cassettes ‘.l:;\gp S as your Zinmn 19 | @ DRIVE Connecting Cable. Single (8;JDble €12,
I w4 ordiy o im S}’ Diskettesi $.D. £20: DD €30
°® qaf’ea). 9" Fan fold paper (1000 sheets) €7 (150p) XN m‘:‘; through, Zoarn 300 @ 10 Vertatim 5} Dis
T . L ELECTRONICS
® Teleprinter Roll (no VAT) : Elements 210 do the S a0 WATFOR
) rest. 100MHz
(R B ¥ e e e ) S : ISl Tel. (0923) 40588 Telex. 8956095
Call in at our shop for demonstration of any of the a ) 2 50234 1458MHz 128
Be sausfied before you buy. Heat Shunt20
satshe i,




GET

POWER

modules ever.

WE'RE INSTRUMENTAL

IN MAKING A LOT
OF POWER

In keeping with 1LP’s tradition of entirely seif-contained modules
featuring, integral heatsinks, no external components and only 5
connections required, the range has been optimized for efficiency,
flexibility, reliability, easy usage, outstanding performance, value
for money.

With over 10 years experience in audio amplifier technology ILP
are recognised as world leaders.

700mV rms in10 15K 1 3V rms

i Modular
Amplifiers

the third generation

Due to continous improvements in components and design |ILP
now launch the largest and most advanced generation of

¥
Supply | Size | WY | Prce |
Voltage mm ™ | nc
Ty VAT
50l
aee

vity . 500mV

£9.14 (inc. VAT}

at 10w 1KH.

0841

£17.19 (inc. VAT}

Price e
VAT

For Use Wnh

BiPOLAR MODULES MOSFET MODULES
Module | Output | Loed DISTORTION ety Size WT | Price Module | Output Load DISTORTION
Number | Powsr |impedence| T.H.D. LMD Vottape | mm [ Number | Power | imgedence| T.H.D. LM.D.
Watts n Typat  GOHz/ Ty A\ Waets | Typat  60Mz/
e 1KHz  7KHz 4:1 rems KWz 7KKz &:1
§ + }
< Y 60 < <
I . A | i
a y | <
126
> cope with camplex 10ads with
teclio " will sutfice
ps. Rise time N ratio” 100dt
< uency nse (- 3 M~ 100KHz, ing
N input impedance : 100K SL. ng factor 100Mz > 400
: n F ad e, ¢ e ) Risetime: Sut. SIN ratio ‘NEW to ILP’ In Car Entertainments
I "lr— X : D ,;r ng 1 400, c1s
[ tier
PAE-AMP SYSTEMS ¢
Vety easy 10 use.
Wodule Madule Functions Current | Price inc. .,
Number Roguived VAT obu tion
M, e i 6 Car
Outpul power maximum 22w pesk inta 451
o Frequency response (—3dB) 15Hz 10 30KHz, T
S/N ratia IDIN AUDIO} 80dB, Load In ance 361
Input Sensiivity and impedance [selec
Size 95 x 48 x 50mm, Weight 256 gms.
M. e deiven er mp
A separate PSU 30 11 availabie purely 1or pre amp modules if required Ic c1515
€ / Pre-amp and mixing modules In 18 ditferent varistions Stereo vertion ot C15
Please send lor detals .
Yy Sizp 95 x 40 » BO. Weight 410 gems.
For ease of COnsIruction we recommend the B6 for modules HY6—HY 13 £1.05
(¢ VAT) and the B66 tor moduies HY66—MY 78 £1.29 linc. VAT)
POWER SUPPLY UNITS
Lindel For Use Winh Prugs inc. Moded For Use With Price . Model
Number L VAT Number | ~ VAT Number
[ I 7 74
x
Please note: X in part no. indicates Orimary vollage. Plgase insert n place of
X for 110V n place of X for 220V, and “?" in place of X for 240V,

“

v
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WITH A LOT OF

HELP rrom (B)BL P

ELECTRONICS LTD

 PROFESSIONAL HI-FI THAT EVERY ENTHUSIAST
CAN HANDLE. ..

Unicase

Over the years | LP has been aware of the need for a complete
packaging system for it's products, it has now developed a
unique system which meets all the requirements for ease of
assembly, adaptability, ruggedness, modern styling and above
all price.

Each Unicase kit contains all the hardware required down to
the last nut and bolt to build a complete unit without the
need for any special tools.

Because of |LP‘s modular approach, ““open plan‘’ construction
is used and final assembly of the unit parts forms a compact
aesthetic unit. By this method construction can be achieved in
under two hours with little experience of electronic wirinc
and mechanical assembly.

Hi Fi Separates

UC1 PRE AMP UNIT: Incorporates the HY 78 to provide a
“no frills”, low distortion, {<0.01%), stereo control unit,
providing inputs for magnetic cartridge, tuner, and tape/
monitor facilities. This unit provides the heart of the hi fi
system and can be used in conjunction with any of the UP
Unicase series of power amps. For ultimate hum rejection the
UC1 draws its power from the power amp unit.

POWER AMPS: The UP series feature a clean line front panel
incorporating on/off switch and concealed indicator. They are
designed to compliment the style of the UC1 pre-amp.
Performance for each unit which includes the appropriate @‘.
power supply, is as specified on the facing page.

TO ORDER USING OUR FREEPOST FACILITY
ower aves Fill in the coupon as shown, or write details On a separate sheet of paper,

quoting the name and date of this journal. By sending your order to our

POWEA AWPLINER  8O3I40

Our power slaves, which have numerous.uses i.e, address as shown at the bottom of the page opposite, with FREEPOST
instrument, discotheque, sound reinforcement, feature in clearly shown on the envelope, you need not stamp it. We pay postage for
addition to the hi fi series, front panel input jack, level you. Cheques and money orders must be crossed and made payable to I.L.P.

Electronics Ltd. if sending cash, it must be by registered post. To pay C.0.D.

control, and a carrying handle. Providing the smallest, please add £1 to TOTAL value of order.

lowest cost, slave on the market in this format.

PAYMENT MAY BE MADE BY ACCESS OR BARCLAYCARD W
REQUIRED. Aliow 28 days for delivery.

= POSt 10 ILP Electronics Lid . Freepost 2
Price inc,

Graham Bell House. Roper Ciose
HIF| Separates VAT . l P Canterbury. CT2 7EP, Kent. England
uer e £20.05 Telephone: (0227) 54778

UNICASES

LPIX 30 + 30wW/4--8f) Biwpoiar Stereo  H £54.95 [ ELECTRONICS LTD Technical 10227) 64723
JP2X 60W/40 ) £54.95 Telex' 965780
UP3X sow /8L M F £54.95
Pax 120w/a0 ar F 574;5| Gl WA I I S - G - S G =S S -G =
P5X v/8Qd €74.95 Please send me the following

UPEX 60W/4-811 N £64.95 . '
| P7X 120W/4-801 M Mon HiF £84 95 { ' Total purchase price l
Power Slaves . l | enclose Chequel__|  Postal Ordersl| Int. Money Order[:]

ST SOW/a . T Power  Siave  £50.95

o Y ,.g b : : I Piease debit my Access/Barclaycard No. _ i

X 73 M Sta 69 Name
54X 8N Y P Sia 89.95 l . _ - l
B Address _ == l

Ple X 'n pa't aumber denotes Mains ve e. Please insert ‘O «n place of '
X for 1) ac X Europel, and ‘2 in place of X 24( — — — — —
VK s ‘ et ’ Signature . o '
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For the first time in ten
a years, Videotone is to make

7 available directly to the
hobbyist, a selection from
its vast amount of
experimental and prototype
stock.
We have large quantities
of first-class components,
OME semi-finished and finished
E

* FIRS'I"I‘CS RVED goods, including those

listed below:-

* FIRS

Telephone or write with stamped, addressed envelope for full list
of sale items. Technical enquiries on a personal basis only.

20 Watt Amplifiers £29.95 Cassette Mechanisms . £3.99
50 Watt Amplifiers £34.95 Complete Record Players £24.95
40 Watt Loudspeakers £29.95 Fluorescent Clock Displays £3.95

25W Encyclopaedia Various speaker cabinets, speaker
loudspeakers £26.00 components,and Hi-Fi components from

Stereo Headphones (from) £6.50 £1.00. Audio cassette tapes from 45p.
Coral 120W Loudspeakers .. £299.95 Reductions on all stock items.
Car Door speakers 20W £10.95 WVIDEOTONE

Speaker Drive Units

(from) (5W - 100W) £2-100

VIDEOTONE LTD, 98 CROFTON PARK ROAD,
CROFTON PARK, LONDON SE4

y etectronic | MICROSYNTH 22.5e ™" | .. "THE coweuren BAND-BOX™

iblished ir junction with “Practical Electronics™
PlANos THE COMP_ACT MUSIC SYNTHESIZER C(E;SMPIPLSE;E““"U‘ netion wit ractical Electronics
SPECIALISTS SINCE 1972 v ‘

I o, KT
Clef Pianos adopt the most advanced

form of Touch Sensitive action which £235
simulates piano Key inertia using a
£320

patented clectronic technique
71 OCTAVE
MANFD.
MASTER RHYTHM ALSO REQUIRED
A revolution in the field of Computer Music Generation!

DOMESTIC MODEL
A MUSICIANS INSTRUMENT FOR:

COMPONENT KIT £266
COMPLETE KIT £442

- \ SOLOISTS — SINGERS - RECORDING - PRACTICE

AMDEK Kits _1| Two Dm:‘:‘:‘ig“?a'olézlib :rsegsa«a.lubh: COMPLETE : 2_2 OCTAVES LIVE PERFORMANCE —COMPOSITION

Dist £32 including the 88-note full-size versior KIT * SWITCH ROUTING* 2 OSCILLATORS Ehc B.—\NDB»BOX provgdes an Elecgor;nc Backing Tm() conslsﬁpglosf
istortion Four intermixable Voice Controls ma rums, Bass. and a ord Instrument (one o
Compressor £36 t;c uuscd ‘lo Ivblam a I\‘vinr -r;;‘rin'(jion 0] £129.00 * THUMBWHEEL * 2 SUB-OCTAVES on(a)\(r)el’%m/Er;‘velope comblylinng:nsé vz'i_lnhn:he caop:citmyo:: sl(;)ar: o;r;:‘r)
. nel chore ! ser  Programmable 0T e
:hascr A :;2 a::'n‘:"s%?f nr‘ﬁﬂug:x"s%a.nm .-dal‘s’ are in STRING ROTOR-CHORUS different Chord£ Using advanced Mnc%oprocessol technology.
umng Amp corporated in the Design and internal ENSEMBLE Comprehensive  two  speed | Playback of 50 100 Scores can be executed in any Key and at chosen

Metronome £36 | Effects are provided in the form of i organ rotor simulator plus a | Tempo. Complete Music Pad is electronically Indexed and stored on
Flanger £63 | Tremolo. Honky-Chorus. and (As Published in conjunction three phase chorus generator, secondary battery back-up. Facility exists for composition of Intfo,
Chorus £34. | Phasc/Flanger. with 'Practical Electronics’) COMPONENT KIT £98.00 Repeat Chorus. "and Coda sections including Multiple Score Se-
SoMixer oy o Lot B O S LD ' Savate avd veed maroeet Gutpts Foces sioe 19 % 11 % 94
e 72| usRor cae wansporvanon e K Phoar o 00 | o S KEYBOARDS | icorporating Mastr Ryinm.

ay b ) ur Square Front Keyboards
pfrgussion ::3 SIX OCTAVE Egp Zndpispligkeyboard 83 NOTE (A-C) £62.67 THE Pragrammable DRUM MACHINE

Fim acility NOTE (F-F) £51.75 i "Practi ics’,

| by ROLAND DOMESTIC MODEL COMPONENT KIT ’r?vtl:]':r(nvi) “u” (IGNT(;‘;A?:(MMM in conjunction with ‘Practical Electronics'}
T~ — COMPONENT KIT £234 187150 FOUR OCTAVE £31.62 PROGRAMMING
3 NTY
CPM?::IE KT £398 M,Au.'ﬁsy{:nm Since 1972 Clef Products have consistently produced Ic:;dmg uhcst:gns ;TAV#[RNSF/OUR
K;y switch hardware. and all electronic :Ic the ﬁik,’ gf JEITYO"LC Mu.smal isirumentEHanyiotwinchihaye

With musical 3-13"3 of m‘&fuzms
ed an EQUENCE

P | H en p 7
. ru-npon ; ""d_ Y h‘_p"r‘:h‘“"d L aramount importance. new techmques have been evolve I the | sequenc
“l_n:'r"sllngtsk ‘? L:}I‘rn cost bine atest musically valid technology has been incorporated into projects | gpggaTigN.
D e Bedale o e nte of | which have been successfully completed by constructors over a wide | compyETE KiT
f;’;::ssli?."h:(sidclscbolhdpou'er Am‘pliﬁf.. range of technical capability. Back up TELEPH?NE advice is | £79.90
R and Speake! available to all our customers. All instruments arc on show. MANED. £119.00
\ The & Oclave Stage Piano has the | PRICES INCLUDE VAT, UK CARRIAGE & INSURANCE

. ange of Voices an sandis | (CARRIAGE EXTRA ON MFD PIANOS). Please send S.A.E. for | The Clef Mastcr Rhythm is capable of storing 24 sclectable rhythmic
Lo A (] our complcte lists, or use our telephone VISA/ACCESS service. | drum parterns. inven)lq:d. modified. and emeregd by the Opcralo¥on [
Eight Instrumentation tracks. A three position [nstrumentation con-
trol expands the number of instruments available to twelve, grouped
into sounds typical of playing with Drumsticks. Brushes. or Latin
Ameritan Bongos and Claves. -

Sequence operation allows two rhythm sections to be coupled with
the second (B) section appearing at four. eight or sixteen Bar repeti-
tion. All drums can be adjusted for level and on internal.
controls 1o suit individual taste, lhu,s pr(ﬁulx'cing good musical sounds,

"X o

in a battery driven umit 84" x §

desiy th an External
7{:.‘,‘;;:%:’ Jor Juse with an Buernal 1 o mpetitve quatstions ean be given for EXPORT orders — in

~,
ia n| JAYCAR in Syd B
- o SIX OCTAVE :I::rsnel nl‘;:v:r“f:a;.sulov‘no all';esyp::zh. Visit our Showroom.
STAGE MODEL CLEF PRODUCTS (ELECTRONICS)
COMPONENT KIT £234
COMPLETE KIT £383 MANUFACTURED £580

LIMITED
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HOME LIGHTING KITS

These kits, cantain all necessayy components and full

nsfructions & are designed to replace & standard wall

switch and control up to 300w. of lighting

TDR300K RemoteControl  £14.30
Dimmaer

MK6 Transmitter for above £4.20

Touchdimmer £ 7.00

Extension kit tor 2-way
switching for TD300K

TD300K
TOEX

£2.00
£3.50

LD300K  Rotary Controlied

Dimmaer

HOME CONTROL CENTRE

This New Remote Control Kit enables you to
control up to 16 different appliances any-
where In the house from the comfort of your
armchair. The transmitter injects coded
pulses Into the mains wiring which are
received by receiver modules connected to
the same mains supply and used to switch on
the appllance addressed. Recelvers are
addressed by means of a 16-way keyboard,
followed by an on or off command. Since
pushing buttons can become rather boring,
the transmitter also includes a computer
interface so you can programme your favour-
ite micro to switch lights, healmg, electric
blanket, make your coffee in the morning,
etc., without rewlrlng your house. JUST
THINK OF THE POSSIBILITIES. The KIT
includes all PCBs and components for one
trans;miner and two receivers, plus a drilled
box for the transmitter.

Order as XK112. £42.00

Additional Recievers XK111 £10.00

ELECTRONIC LOCK KIT XK101

This KIT contalns a purpose designed lock IC,
10-way keyboard, PCBs and all components
to construct a Digital Lock, requiring a 4-key
sequence to open and providing over 5000
different combinations. The open sequence
may be easily changed by means of a pre-
wired plug. Size: 7 x 6 x 3 cms. Supply: 5V to
15 V d.c. at 40uA. Ouput: 750mA max.
Hundreds of uses for doors and garages, car
anti-theft device, electronic equipment, etc.
Will drive most relays direct. Full instructions

uppliga; ONLY £10.50

Electric lock mechanism for use with latch
locks and above kit £13.50

Have you got our FREE ORANGE CATALOGUE yet?
NO# Send S.A.E. 6" x 9" TCDAY!!

It's packed with details 0" all our KITS plus large rarge of SEMICONDUCTORS
including CMOS, LS TTL, linear, microprocessors and memaries; full range cf
LEDs, capacitors, resistors, hardware, relays, switches etc. We also stock VERO
and Antex products as wel as books from Texas Instruments, Babani and Elektor
ALL AT VERY COMPETITIVE PRICES.

ORDERING IS EVEN EASIER — JUST RING THE NUMBER YOU CANT

FORGET FOR PRICES YOU CANT RESIST. Answering

5-6-7 8-9-10 service evngs

and give us your Access or Barclaycard No. or write enclosing
checue or postal order. Off cial orders accepted from schools, etc. & weekends

MINI KITS o @ 3NOTEDOORCHIME Jd

MK1 TEMPERATURE
CONTROLLER/THERMOSTAT Based on the SABOGOC IC the kit is supplied with al
Uses LM3911 IC 1o sense tempere- components, ncluditg loudspeaker. printed QrCuit
ture (83°C max.) and trlac to switch board, a pre-drilled tox (95 71 > 35mm)} and full
:.’,:?;o:,:v;m. Rele s instructions. Reguires only 3 PP3 9V battery and Jush
d switch to complete AN IDEAL PROJECT FOR
BEGINNERS. Order as XK102 £5.00

Ideat for switchlng motors, tigh s,

hesters, etc. from loglc P

lssolnlod with zero voltage swnlch-rg

uppliad without triac

MK3 BAR/DOT DISPLAY XK113 MW RADIO KIT
Based on ZN414 IC, it includes PCB. wound aerial and
crystal earpiece and al components 1o make a ser sitive
miniature radio. Size: 5.5 « 2.7 » 2cms. Reguires PP3

9V battery. iDEAL FOR BEGINNERS £€.00

Displays an analogue voltage of 2
tinear 10 elemant 1ED display as a
bar or single dot. ideal for thermo-
maeters, level indicators, atc. May Je
stacked 10 obtain 20 to 100 element
displays. Requires 5-20V supply.
MK4 PROPORTIONAL £4550
TEMPERATURE CONTROLLER
Based on the SL441 zero voltage
switch, this kit may ba wired to fo'm
a “burst fire®” power controtir,
enabling the temperature of an en-
closure to be maintained to within
0.5°C. Max. load IKW £555
MKS MAINS TIMER

Based on the ZN1034E Timer IC this
kit will switch 8 mains load on {or off)
for a preset time from 20 mins. 1035
hrs. Longer or shorter periods mray
be realised by minor component
changes. Max. load 1KW. g5 oo

COMPONENT PACKS
PACK 1 650 Resistars 47 ohm to 10 Mohm
value £4.00
PACK 2 40 16V Elecirotytic Capacitors 104F to
1000uF - € per value £3.25
PACK 3 60 Polyester Capacitors 0.01 10 1uF/250V
5 per value 75.55
PACK 4 45 Sub-mimature Presets 100 ohm to 1 Liohm
5 per value £2.90
PACK 5 30 Low Profite IC Sockets 8, 14 and 16
10 of each £2.40
PACK 6 25 Red LEDs (5mm dia.) £1.25

s “JUPITER ACE

MICROCOMPUTER

uses FORTH which execuzes about 10 times faster and
requires less program memcry than a comparable prcgram
using basic. Features 8K ROM, 3K RAM, built in speakar,
40 key keyboard and a 32 x 24 ine-flicker free display on TV.
Comes supotied complete with leads, mains adaptor, a comprehensive
easy-to-fotlow manual on Forth programming + FREE cassette
containing 5 samole programs.

ONLY £75.00

(+ £2.00 carriage ¢ VAT}

0 per

pin

WHY NOT COME IN
AND SEE IT FOR YOURSZLF!

DVM/ULTRA SENSITIVE
THERMOMETER KIT

This new designeis based on —
the ICL7126 (a lower power
version of the ICL7106 chip) @
and a 3%2 digit liquid crystal | *

display. This kit will form the

basis of a digital multimeter

{only a few additional resistors and switches
are required—details supplied), or a sensitive
digital thermometer {-50°C to +150C}
reading to 0.1°C. The basic kit has a
sensitivity of 200mV for a full scale reacing,
automatic polarity indication and an ultra
fow power requirement—giving a 2 year
typical battery life from a standard 9v PP3
when used B hours a day. 7 days a week.

Price £15.50
DISCO LIGHTING KITS

DL 1000K

£14.60

DLZ100K

tional ct el sequence with speed

0 reduce radio interference 1o a minimum.

1ot Only £8.00
beat light
60p

Optionat opto i
Allowing audio
tesponse
DL3000K

Only £11.95

”
"OPEN-SESAME

The XK103is a general purpose infra-red trans.
mitter/receiver with one momentary (normally
open} retay contact and two latched transistor
output. Designed primarily for controlling
motorised garage doors and two auxillary out-
puts for drive/garage lights at a range of up to
40 i, The unit also has numerous n{)\?licalions
in the home for switching lights, TV, closing
curtains, etc. Ideal for aged or disabled
persons.

The Kit comprises a mains powered receiver, a
four button transmitter, complete with pre
drilled box. requiring 8 9V battery and one
opto-isolated solid state switch kit for inter
facing the recelver to mains appliances As
with all our kits, full instructions are supplied

ONLY £23.75

LCD 3% DIGIT MULTIMETER
16 rar ges including DC voltag=2 {200 mv-1000v} and
AC voltage, DC current {200 mA-10A) and resist
ance (0-2 M} + NPN & PNP transistor gain and
diode check. Input impedance 10M. Size 155 x
88 x 31mm. Reguires PP3 9V battery £29.00

o3t |eads mgluded

THE MULTI-PURPOSE TIMER HAS ARRIVED

Now you can run your central heating, lighting, hi-fi system and lots

more with just one programmabie timer

At your selection it is

designed to control four mains outputs independently, switching on
and off at pre-sat times over a 7 day cycle. e.g. to control ycur central

heating {including different switching times for weekends)

Just

connect it to your system programme and set it and forget it—the

ctock will do the rest

FEATURES INCLUDE
0.5 LED 12 hour dispiay.

* Day of week, am/pm and output s1atus indicators
4 zero voltage switched mains outputs.
50/60Hz mains operation.

Battery backup saves stored programmes and continues
time keeping during power failures. {Battery not supplied).
Display blanking during power failure to conserve battery pcwer.

18 programme time sets.
Powerful "Everyday" function enabiing ou:put
to switch every day but use only one time set.

Useful “sleep” function-turns on output for one hour
D-recl switch control enabling output to be turned on

£

y or aher a time interval
20 tunction keypad for programme entry.
Programme verification at the touch of a button

{Kit includes all components, PCB, assembly
and programming instructions). ORDER AS CT5000

For a detailed booklet on

remote control — send us 30p
9’) today.

and S.A.E. (6"

PRICES
EXCLUDE VAT

11 Boston Road

London W7 SSJ

REMOTE CONTROL KITS

MKS SIMPLE INFRA RED TRANSM{"TER
Pulsed infra red source complete with hand-heid plastic box. Requires a 9V battery.
MKY INFRA RED RECEIVER
Single channel, range approx. 20ft. Mains powered with a triac output to switch loads up to S00W
at 230V ac. £9.00 {RC500K -Special Price for MK6 and MK7 together £12.50
MKS CODED INFRA RED TRANSMITTER
Basad on the S$L490, the kit incluces all components to make a coded transmitter and only
requires a 9V {PP3} banerv and keytoard. Bx 2 x 1.3cms £5.90
MK10 16-WAY KEYBOARD
For use with MK8 and MK|a to generate 16 different codes for decoding by the ML928 or MLSZS
receiver (MK12) kit
MK1110-Channel + 3 Analogue o/p IR Receiver
Based on ML922 decoder IC. Functions include on/standby output, toggle, controt of volume,
tona and lamp brightness. |n:|udes its own mains supply. €12.00
MK12 18-CHANNEL IR RECEIVER
For use with MK8 kit with 16 on/off Jutputs, which with further interface circuitry, such as relays
or triacs, will switeh up to 16 items 3f equipment on or off rcmolcly Latched or momentary out-

uts - please specify when ordering. Includes its own mains sy ply. £11.95

K13 11-WAY KEYBOARD For use with MK8, MK18 and MK11 kits £4.35
MI16 Mains Powered IR Transmittar
Ma ns powared for continuous operation — single channel, for appiications such as hurgllr
alaims, automatic door openers, et-. Range approx. 6 ft £2.50
MK17 12V d.c. IR RECEIVg
For use with MK6 or MK16. Refay cutput with DP 3 Amp change-over contacts, may be used as
latched. momentary or “break beam” receiver. Operates from 6-13Vd.c. £9.50
MK18 HIGH POWER IR TRANSMIT™ER
Sirmilar to MK8 but with range of approx. 60f1. £6.20
Ancillary Kits : MK2 Solid State Reay
Op-o-isolated with zero voltage swiching. No. triac supplied. £2.60
MK 15 DUAL LATCHED SOLID STATE RELAY
Comprises 2 x solid state relays and latch for use with momentary

version of the MK12. 2 output triacs required (not supplled). €4.50

€4 20

24 HOUR CLOCK/APPLIANCE TIMER KIT

Swilches any appliance up to 1°W
o and off at present times once oer
day. Kit contains: AY-5-1230 IC.
05" LED display, mains supply.
display drivers, switches, LEDJs.
triacs, PCBs and full instructians.

CT1000K Basic Kit
CT1000K with white box {56/131 x 71mm)
{Ready Built)

Add 55p postage & packing +15% VAT to total
Overseas Customers
Add £2.50 (Europe), £6.00 (elsewhere) for p&p.
Send S.A.E. for further STOCK DETAILS.
Goods by return subject to avallability.

OPE 9am to 5pm (Mon to Fri)

10am to 4pm (Sat)

ALINGSI NORTH
IRCULAR Rp =8

* NS
TEL: 01-567 8310 ORDERS
01-579 9734 ENQUIRIES

01579 2842 TECHNICAL AFTER 3PM

ACC( S5

BARCLAVCARD
weicome




Sinclair ZX Spectr

16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...

high-resolution

graphics...
From only

£125!

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
powerand more flexibility. Together,
they’ve sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-costintroduction to computing.

Now there's the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that’s
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have accesstoarangeof 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM),
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. if so, you can stillreturnit later
foran upgrade. The cost? Around £60.

FN

DEF FN

it RIS
SN \%
D LN
ASN ACS

AEAD

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains

adaptorand all the necessary leads to
connectto most cassette recorders
and TVs (colour or black and white).
Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.

Whether you're a beginner ora competent

programmer, you'll find them both of im-

mense help. Depending on your computer

experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There’s no need to stop there. The
ZX Printer-available now - is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for

massive amounts of extra on-line storage,

plus an RS232/networkinterface board.

MAGENTA GREEN CYAN

VIDEO  INV. VIOEO o
TT?E‘Q\\\\ ’Si\ “Sij
\ \& &
\

RASE
LINE OPEN # CLOSE & MOVE 3

STR S

gw
%

VERIFY MERGE

FLASH BRIGHT

DATA
s“ N\

E*“\ N
N

RESTORE

(IRCLE

] Key features of the
Sinclair ZX Spectrum

@ Full colour-8 colours eachfor
foreground, background and border,
r plus flashing and brightness-intensity
control.

® Sound ~BEEP command with variable
pitch and duration.

| ® Massive RAM-16K or 48K.

| ® Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
\ repeat facility on each key.

@ High-resolution-256 dots I
horizontally x 192 vertically, each
individually addressable for true high-
resolution graphics.

| ® ASCll character set-with upper-and
lower-case characters.

® Teletext-compatible —user software
can generate 40 characters perline
orother settings.

® High speed LOAD & SAVE-16Kin 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
datafiles.

® Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
L report codes.
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ZX Spectrum software on
cassettes —available now

The Spectrum software library is
growing every day. Subjects include
games, education, and business/
household management. Flight
Simulation...Chess...Planetoids
History...Inventions.. VU-CALC.. VU-3D

..ClubRecord Controller.. thereis
something foreveryone. And they all
make full use of the Spectrum'’s colour,
sound, and graphics capabilities. You'll
receive a detailed catalogue with your
Spectrum.

ZX Expansion Module

This module incorporates the three
functions of Microdrive controller, local
area network, and RS232 interface
Connect it to your Spectrum and you can

’ controlup to eight Microdrives,
communicate withother computers, and
drive a wide range of printers.

The potential is enormous, and the
module will be available in the early part
of1983 for around £30.

sinci=ir

Sinclair Research Ltd, Stanhope Road,
Camberley, Surrey GU15 3PS.
Tel: Camberley (0276) 685311.
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The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCll character set-including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly whatis on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9 lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions, Further supplies of paper
are available in packs of five rolls.

_—

The ZX Microdrive -
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing
by providing mass on-line storage.

Each Microdrive can hold up to 100K
bytes using a single interchangeable
storage medium.

The transfer rate is 16K bytes per
second, with an average access time of
3.5seconds.And you'll be able to connect
up to 8 Microdrives to your Spectrum via
the ZX Expansion Module.

A remarkable breakthrough at a
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50.

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard 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,

Item

I Sinclair ZX Spectrum - 16K RAM version 100
Sinclair ZX Spectrum - 48K RAM version 101

Sinclair ZX Printer
Printer paper (pack of Srolls)

Postage and packing: orders under £100 28
orders over £100 29

Please tick if you require a VAT receipt_

Barclaycard or Trustcard.

EITHER WAY-please allow up to 28
days fordelivery. 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.

Code Total

£

Item Price

125.00
175.00
27 59.95
16 11.95
295
495
Totale¢

*Please charge to my Access/Barclaycard/Trustcard account no.

as applicable

Signature
PLEASE PRINT
Name: Mr/Mrs/Miss

|

|

|

|

|

|

} *Please delete/complete
|

|

| |Address
|

|

|
|
|
|
|
|
|
*| enclose a cheque/postal order payable to Sinclair Research Ltd for £ |
|
!
N
I
/|
I
|




' 12v OR 24V or 12- O-IZV Auto’s Step Up/Down
Ref P&P 105, 115, 190. 200. 210. 230, AVO & MEGGERS
» 23 |.0 0.5 (LI9 €1.20  240. for step up or down New Range:-

N2 | (425 | €120 Ref (Wams) Price  P&P| 2000 Handheld DMM

i8 4 22 24 91 2I.60 i3 5 €239 2|.20 i’C/bCCDIOrLOOgV &
85 ) .S 678 150 o4 BO £4.85 1.40 m Res.
SETS INCL. PCBS, ELECTRONIC PARTS, INSTRUCTIONS. Boe 3 e lhl % @ G Ll ow e oo
108 8 4 €8.98 164 6 500 13.30 24
MOST ALSO INCL. KNOBS, SKTS, WIRE, SOLDER, BOX. BAT- Aok GRIGE B i e Gl
He 12 6 €1089 |£190 1500 £28.17 OA.
TERIES NOT INCL. BUT MOST WILL RUN FROM 9V TO 15V DC § ol s dRmlat 8o G SA|R et
" E 7 000 T1.64 OA | fuses
SUPPLIES. ALSO SEE BELOW. 187 30 IS €20149 |€264 80 4000 €93.01 O.A.| 2002 Vehde Tesun
| |26 6 30 e4a1s |OA 57 £108.30 OA|DC o 204 5004
o T T e *0. 115, 220 240. with pr B
oV (2x ISV d
AUTOWAM: Guitar-triggered wah-wah SET 58 ! ; A 5(2“ Atsiand ‘,T,‘;%, CASED AUTOS 115V R R zcog’nfm':;
BASS BOOST: Increases volume of lower octaves SET 138-B I 24. 30V or 12V-0-12V or ISV USA Socket oflets 15% cesting
015V Socket outlet 240V cable VAT ¢994ps
CALL SIGN: Programmable 8-note musical call sign SET 1214 Ref 30V ISV Price  P&H v';o GJV 'zr;t;l 'I’Bi'; e ";1 T
g D & s - AV . Latest Model 3
CHORUS GENERATOR: Makes a solo voice or instrument sound ';% 05 2 2;; g:%g T4 AW €935 €150} AVO 71 LCD = £49.30
like more SET162 ! 3 2 4 €699 4160l ;;g 6;\% ::3;2 2:% Avg 73 I.SCD Egz
p 2 OV AVO MMS M g
COMPARATOR: LED level indicator for 2 channels SET 129LS 3 %? 3 g E:z? ﬁgg 500 67W €22.14 €224| DA 17 Auto ,'{;O(E LCD €157.00
COMPRESSOR: Limits & levels maximum signal strength SET 1334S SIS 10 €11.95 £200 1000 84W  €33.74 £280{ AVO DAI16 LCD Owgical €131.50
. . 117 6 12 €13.52 £202]2000 95W €60.47 OA|AVO DA2II LCD Digital €58.50
FREQUENCY DOUBLER: Raises guitar frequency by | octave SET %8 £ 88 8 16 €18.10 £226] MAINS ISOLATORS AVO DA212 LCD Digal £81.90
FREQUENCY-GENERATOR: Multiple waveform test osc, variable 5Hz 89 10 20 £20.88 £224] SECS. 0-CT-120V twice. E&merZ1e gger BM7/ £71.60
A70KH SET 128 90 12 24 €23.20 OA Ref VA Price P&P gger_hand crank €101.50
i ! * 91 15 30 €26.60 O.00/-07 20 €530 €150 PANEL METERS
FUNKY-WOBULO: Novelty voice modulator for funny effects SET 149 p 92 20 40 €35.64 £48)) :;9 lgg JS'SI f : ;2 43mmXx43mm  82mmX78mm
. P " 0 5 0.50uA  €6.70 0SOuA  €7.37
FLANGER: Fascinating delayed-feed-back effects plus phasing SET 153 X prs.ofgo 22:(02\’55 2 I%‘Ie}u 151 200 €13.69 £212|0500uA €6.70 0500uA €737
FU2Z: Smooth distortion whilst keeping natural attack & decay SET 91 17,20, 33, 40 or J0¥-0-20 or I.‘;% gg :;g%; f%;no ojlgvnA (6.;0 0.3ImA (1.;1
3 e - ‘A 09EV 4 0 €6.70 030v €7.37
GUITAR EFFECTS: Multiple variation of level & filter modulation SET @2 %2{—0-02155\)150\/ pice  oap| 155 750  €35.91 OA. Also Spectl's Available
GUITAR OVERDRIVE: Fuzz plus variable filter quality SET % 102 05 1 cal3 cr40[ (26 (00 L4583 OAITTHAINS ELIMINATOR
GUITAR SUSTAIN: Extends effective note duration SET TS5 i :g} ; } E:g; ﬂ;‘o 158 2000 €72.43 OA. ;3 '3'2':4; "l‘)%-i?d P‘\Jsgs‘w-iév:-;’;
HARMONOLA: 3-Octave organ with variable voicing attack, 105 3 6 €1036 £150] 6!29 :888 38;3 82 15%.
sustain vibrato SET 1247 106 4 8 €l4.10 €212 -
: 107 6 12 £18.01 £234] 400/440 to 240V CT INVERTERS
4-Octave version SET 124 2 ::89 |8 {g Eg;g (5.10 ISOLATP?:S 12V DC 10 240V AC cased 100W £46.00,
7 5 - YA R .00, IKW
HUM CUT: Tunabie filter for reducing low frequency noise SET 141 . 1109 12 24 €36.18 OA| 40 (c.lle (ﬁg (zzsfs)lvu(pl)ocli%'.o%o.ow s l
JABBERVOX: Voice disguiser with clever use of reverb & tremolo  SET 150 E 60V (2 tapp: “ ped 30V m §Ssg ﬂgu g??) T
MAD-ROJ Variable sirens, incl. police, galaxy machine-guns etc SET 146 . Ampé 'Z[IK'ES £ 500 €24.77 (340 | 100V 25amp €1.80 400V famp €0.25
METRONOME: Wrh audible & visual beat & down-beat marking SET 143 : z 4 €9.20 €150 '1% 2;‘:;3 8::- ‘I%v 3;=mp ggg :gg\\; 2amp c?':aa
3 . A am|
MICROPHONE PRE-AMP: with switchable bass & treble response  SET 144 [ 3008 %1500 (10486 OA [200V  4amp £0.75 SOV 12mp €2.85
MINISONIC {PE) MK2: 3-octave very versatile musk synthesiser SET 38 510 ¢19.6 @224 (8000 (20792 OA pApROpEYATIS%
MIXERS: Several - detalls in catalogue {see below) g :2 g;gg gi‘ 5
. - = 3, THE MINORIES, LONDON ECIN I8
NOISE LIMITER: reduces tape & system hiss SET 145 OVERSEAS ENQUIRIES P ORI 3 1o/ 315 )
PHASER: with automatic & manual rate & depth controls SET 164 WELCOME PLEASE ADD VAT 5% AFTER P+P AND ALL GOODS

POWER SUPPLIES {300mA): 9v SET 130-N

or preset 12 to 15v SET 130-7
REVERB: Analogue unit with variable delay & depth controls SET 12248
RHYTHM GENERATOR: 15 switchabte rhythms controlling 10

instruments SET 10BF
RING MOOULATOR: for inter lating 2 sep sine frequenci SET 87
ROGER 2-GONG: 2 gongs sounded at end of transmision SET 126-LS
ROGER BLEEP: Single bleep ded at end of trar SET 12145
SCRAMBLER: Codes & ions authorised ch SET 1748
SEQUENCERS: 128-note keyboard controlled (keyboard incl} SET 76

16-note {up to 64-bit pattern) panel controlled SET 86
SPEECH PROCESSOR: for clearer transmission & better levet control  SET 110-LS
STORM EFFECTS: Automatic & manual wind, rain & surl generator  SET 154
SYNTHESISER INTERFACE: allows instrument to trigger synth functions SET 81
TREMOLO: Deep tremolo with depth & rate controls SET 136
TREBLE BOOST: Increases volume of upper octaves SET138-7
TONE CONTROL: bass & treble cut, gain & range {6 controls) SET 139
VIBRATO: variable rate & depth plus additional phasing SET 137
VODALEK: Robot type voice moduiator with depth & rate controls SET-155-LS
VOICE FILTER: Tunable for selected freq bandwidth & gain SET 142
VOICE-OP-FADER: for reduction of music level dunng tatk-over SET 30 A
VOICE-OP-SWITCH: with variable sensitivity & delay, YA 2PCO relay  SET 12315 d 1
WAH-WAH: with auto-trigger, manual & oscillator controt SET 140 j H |G H R ESOLUT ION ~ A N D

WHEEBY-JEEBY: 2 ntercoupled oscillators produce variable siens SET 151

WIND & RAIN: manual control of these two effects SET 28 - Low ‘ OST '
WOBBLE-WAHN: Oscillator controlled wah-wah for fascinating effects  SET 161 . L]

KIMBER ALLEN KEYBOARDS {surely the best?): 3-0ct £32.43, 4-0c1 £40.68, 5-Oct £48.52

KEYBOARD CONTACTS GJ {SPCO): 3-0ct £2029, 4-Oct £26.50, 5-0ct £32.711 Elther Cased oropen frames to

KEYBOARD CONTACTS GB (DPST}: 3-Oct £2327, 4-Oct £30.45, 5-0ct £37.62

OEM'’s. The specification is right,

PH o N 0 so N lcs the price is even better.

Phone or write to our Sales

PHONOSONICS MAIL DRDER, DEPT PE3/4, 22 HIGH STREET, SIDCUP, KENT DA14 GEH,

01362 6164 Manager, Richard Cox, for
immediate action.
Please use full address. Payment CWO0, CHQ. PO, ACCESS, BARCLAY, or pre-arranged collection.
Prices incl. UK P&P & 15% VAT. E&OE. Despatch usualty 7 days on most tems. Details of parts in CROFTON ELECTRONICS LTD
above kits are stated in our comprehensive catalogue. Send S A E. {94 or bigger} for Catalogue {if . .
you hive overseas please send £1.00 or equiv). MORE KITS ARE IN CATALOGUE 35' Grosvenor Road' TWICkenham' M|ddx' TW1 4AD.

Telephone: 01-891 1923/1513 Telex: 295093 CROFTN G
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Electronic Car Security System

® Arms doors. boot. bonnet and has security loop to protect
tog/spot lamps, radio/tape, CB equipment

® Programmable personal code entry system

® Armed and disarmed from outside vehicle using a special
magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen ® Fits all 12V neg earth vehicles

@ Over 250 components to assemble

3]

BRANDLEADING ELECTRONICS
NOW AVAILABLE IN KIT FORM

=sthriie

VOYAGER Car Drive Computer

® A most saphisticated accessory ® Utilises a single chip mask
programmed miCroprocessar incorporating a unique programme
designed by EDA Sparkrite Ltd ® Affords 12 functfons centred
on Fuel, Speed. Distance and Time @ Visual and Audible alarms
warning of Excess Speed. Frost/Ice, Lights-left-on @ Facility to
operate LOG and TRIP functions mdependenllr or synchronously
® Large 10mm high 400%t-L fluorescent display with autc
intensity. ® Unique speed and fuel transducers giving a
programmed accuracy of + or — 1% @ Large LOG g TRIP
memories. 2.000 miles. 180 gallons 100 hours @ Full Imperia
and Metric calibrations. @ Over 300 components to assemble

A real chaltenge for the electronics 2nthusiast!

/

$X1000

Electronic Ignition
@ Inductive Discharge
©® Extended coil energy

storage circuit
® Contact breaker driven
@ Three position changeover switch
® Qver 65 components to assemble
@ Patented clip-to-coit fitting
® Fits alt 12v neg earth vehicles

$X2000

Electronic Ignition

® The brandleading system
on the market today

® Unique Reactive Discharge

® Combined Inductive and
Capacitive Discharge

® Contact breaker driven

® Three position changeover switch

® Patented clip-to-coit fitting
® Fits all 12v neg. earth vehicles

® Over 130 components to assemble

TX1002

Electronic Ignition

® Contactess or contact tnggered

® Extended coif energy storage circuit

® inductive Discharge ® Three pusition
changeover switch @ Distributor
tnggerhead adaptors included @ Die cast
weatherproof case @ Clip-to-coil orremote
mounting facility ® Fits majontyof 4 & 6 cyl
12V. neg. earth vehicles ® Over 145
components to assemble

TX2002

Electronic lgnition

® The ultimate system @ Switchable
contactless ® Three position switch with
Ayxiliary back-up inductive circuit

@ Reactive Discharge Combined capacitive

and inductive @ Extended coil energy storage
wrcuit ® Magnetic contactless distributor tng(?er
ed

head @ Distributor triggerhead adaptors inclu
® Can alsg be triggered by existing contact breakers
® Die cast waterprocf case with chip-to-coil fitting @ Fits
majority of 4 and 6 cylinder 12v neg earth vehicles
® Over 150 components to assemble

All SPARKRITE products and designs are fully covered by one or more Worid Patents

SPECIAL OFFER

“FREE” MAGIDICE KIT WITH
ALL ORDERS OVER £45-00

(.
SPARKRITE 82 Bath Street, Walsall, West Midlands, WS1 3DE England.

MAGIDICE

Electronic Dice
@ Not an auto item but great
for the famity
® Totat random sele
® Triggered by waving of hand
Dver dice
®Bleeps and flashes dut:ng a 4 second
lumble sequence
® Throw displayed tor 10 seconds
® Auto display of last throw 1 secc %
®Muting and Ot switch on base
S 2 ) L

L4 $ e
EDA. 82 Bath St, Walsall, W. Midlands WS1 3DE.

1 ENCLOSE CHEQUE(Si/POSTAL ORDERS FOR

KIT REF

| s
KIT ADDRESS
S$X 1000 €12.95
I $x2000 | £19.95 |
™ 1002 | £22.95
l TX2002 | £32.95 |
| AT80 | £3295 | S
VOYAGER | £64.95 CHEQUE NO
. MAGIDICE]  £9.95

PRICES INC. VAT.POSTAGE & PACKING

[
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-PAK BARGAINS

‘‘/IRRESISTABLE
RESISTOR BARGAINS'®
Pab ha Descnption Price
SK10 Mized “All Type Resistors  £1
Si Pre-formed %% watt Carbon
Resistors {
‘% watt Carbon Resistors 3]

BRAND NEW LCD

DISPLAY MULTITESTER.

RE 188m

LCD 10 MEGOHM INPYT |

3% oig ",,..._, plus hFE tes

:NPann NPN transistors *Aulo zero. au
hty ~Single- handed

“CAPABLE
CAPACITOR PAKS'’

Description
Capacitors Mined Types
Cerarmc Capaciors Miniature
Mized 1]
Mixed Ceramics 1pt: S6pt £1
SK3 ‘o watt Catbon Resistors £l $119 Mined Cerarmics 68pf- 0.5mf €1
171 SCREWDRIVER SET x4 Y watt Resistors 22 ohm- K20 Assorted Polyesier/ Poiystyrene
D d pl 2m2 Miked £l Capacitors
- ' SIS and 2 watt Resistors 22 sx21 Muned C280 type capacitors
ohm 2m2 Mixed £l metal toi ]
Paks SX12-19 contain a eange ot Carbon Film Resistors, Electrolytics, all sorts Ma
131 NUT DRIVER SET of assorted values trom 22 ohms fo 2 2 meg Save Quality Electioiytics Polarity indrcation  Negative only
2l ¢ plas . pounds on these resisior paks and have a full range to osilive reading:
W (.Q"' your projects withoul + sign
€1.75 Quanfities approzimate. count by weight 10 Megonms

Pa No
SK16
suz

SI12 b It

3 g an £1.
9 an( 1.75 sK22
$123

*Quantities approaimate. count by weight
fnput impeoanc
2

14 TOOL SET

AN il TO SAVEYOU
t B SX27A 60 Assorted Polystyrene Bead Capacitors B‘RG‘ ,Ns
HO ano H 1 Hex key wrenche Type 9500 Series PPO £1.00 201 Large 2" REDLED
2and 2 5mm €1.75 SXZ8A gOGAFssoneg Silver Mica Caps 20 small 125 Red LED's
.6pF-150p!
51 WRENCH SET SX29A 50 Assorted Silver Mica Caps
CI1SI0N wWrenches if hic case 180pF-4700pF £1.00
45 1 SX30A 50 High Voltage Disc Ceramics 750V min
up to 8KV. Assorted useful values  £1.00
SX31A 50 Wirewound 9 watt {arg) Resistors.
Assorted values 1 ohm-12K £100
AUTO SCREWDRIVERIDRILL
Automatic spiral ratchet. Complete with 2
45 ] screwdriver blades, 5 & 65mm. 1 screwedriver
Made ol harpened stee! cross point No. 1 & three drills - 2, 28 and
o ilchras 3.65mm — A MUST FOR ALL HOBBY-BUILDERS &
. CONSTRUCTORS. Order No. ASD/1 £3.50 each,

LEATHER CASE FOR RE 188m £2.50 EACH

1x PP
Daltery

£1.00

10 Rectangulas Green LED's 2 W
155 x 88 x 3tmm r -y

30 Assorted Jener Diodes
250mw-2 watt mixed voitages
allcoded. New

4 Black Instrument
Knobs—winged with pomler 4”
Standard screw. Fit suze 2%
20mm 50p
20 Assorted Shider Knobs
Blach/Chrome. etc. 4]
12 Meons and Filamen! Lamps. Low
voitage and maing — varioys types

and colours — some panel mounting

€
RANGES

HEX KEY SET FREE
HEX KEY SET ON RING

2 Megonms A
o 81-PAK VERY LOWEST POSS PRICE
£35.00¢a

The Third and

“ Fourth Hand... b
',r value

4 1 .
speaker. Ideal for car burglar alarm, 2 e ‘: SX53 | Power linned Heatsinh This heal H
freezer breakdown and other security 1§ gives the greatesf possible heal dissipat
purposes. 5 watt, 12v max. unted 10 1he smaliest s,5ace owimg 10 'S Mg
taggered Tin design. pre drilied BOARD“
£385 0-1 Sye 45mm squares 20mm high  40p F84 < 14ad 110 £2.00
Qrder No. 2 ‘ 5 SILICON POWER TRANSISTORS
BP124 ; ' Ltiiciency Powe — 103
90 m « J5m
lake uptoda
1] ewiCes

£1.50 each

SINGLE SIDED FIBREGLASS
BOARD

Pieces Size Sq.Ins.

4 9x2%" 100

3 Mx3d” 100

1323 1%

DOUBLE SIDED FIBREGLASS

SIREN ALARM MODULE

American Police type screamer powered
from any 12 volt supply into 4 or 8 ohm

Prce
£1.50
£1.50
{2.00

Order No.
8

NPN like 2N3055 — but not full spec
100 watts 50V min

10 for £1.50 = Very Good Value

100s of uses — no duds

Order Mo. SX30

00£4.75

PROGRAMMASLE UNIJUNCTION TRANSISTOR
PUT” case TO106 plastic MEU22 Similar to
2N6027 /6028 PNPN Silicon
Price: 1-9 10-49  50-99 100+
Each:20p18p 150 13p

BI-PAK SOLDER -
DESOLDER KIT
5l Guatr _ =

BI-PAK PCB ETCHANT

REGULATED
AND DRILL KIT

VARIABLE
Stabiised
POWER SUPPLY

Vatiable from 2-30 volis and 0-2 Amps. Kit includes
VPS30 Module. T — 25 valt 2 amp translarmer,
0-50v 2" Panel Meter, t — 0-2 amp 2” Panel Mefer,
470 ohm witewound potentiometer, 1 — 4K7 ohm

wiiebound polentiometer, Wiring Oiagram

included. Order No. VPS30 KIT £20.

MINIATURE FM TRANSMITTER
Freq: 95-106MHz. Range: | mite ONLY
50

Size: 45 x 20mm. Add: 9v batt. £5
Ideal for: 007-MI5-FBI-CIAKGB etc.

Normal Retail
Price £0.35 each

SX33A 5 small mln(oDSI SPG? Toggle
Switches 240v 5a £1.00
SX354 6 smau {(min) Rockev Switches

v 5amp
SX32a X2 Assonea Jack & Phono plugs
sorkets and adaptors, 2.5m
3.5 and slandarg sizes
50 °C108 “Fallouts” Manufac
fure. s out of Spec on volts or

£1.00

dispenser sxn

ver £15.00
PRICE £9.75

M tool Tweezer Typg c e
/alue over £12.00 o

RICE€8.95

¥ Heal Sh

ndle of Co‘fpev clad
Total Refa

Board Fibre glass an papev
Single and double sided. A
laniastic bargain

Not licenced in UK

SX38 100 Silicon NPN Transistors —atl
perfect Coded m-xedrrpes with
data and eqvi sheet. Norejects

Real value

TECASBOTY

The Electronic Components and Semiconduclor Bargain of the Year A hosl of Elecironic
components including potentiometers — rolary and slider. presets— horizontal and vertical

MORE BARGAINSI

Resistors of mixed values Z20nms 1o ZMZ

1/8102 Want A comprehensive range o

capacitors including electroiytic and polyester types plus disc ceramics efcelera
Audio plugs and sockets of various types plus swilches, fuses. healsinks, wire. nuls dolts

gromets. cable clips and tyes. knobs and P (

Boarg Then aad to that 100 Semiconductors

$X39

100 Silicon PNP Transistors

all pertect. Coded mixed lyﬂes

with data and eqvt. sheet

rejects. Fantastic value £300

SKs)

SK58

60 metres PYC covered Hook-up
wire single and sicanded. Mixed
colours.

25 Assarted TTL Gates 7400

Series. 7401-7460
10 Assorted flip Flops and MSI
T

The best known Power Transistors in the
World — ZN3055 NPN 115w

Our BI-PAK Special Offer Price

10 ott 50 oft

£3.50 £16.00

1o include transistors. diodes. SCR's opio’s, all of which are Gufrent everyday usable oevices
Inalt a Fantastic Parcel No rudbish all dentifiabte and valued i current catalogues at wel
over£25 00 Our Fighl Againsl inflalion  Price

Jeat e B0 JUST £6.50.

Oown wilh Depression

SX59
SX60 20 Assorted Shder
Potentiometers
SX62 40 Assorted Pre-Sets Hor/Vert
80312 COMPLIMENTARY PNP POWER etc

TRANSISTORS TO 2N3055 SX79 10 Reed Switches — glass type

Equivalent MJ29%5 — B0312 — T3 3 Micro Switches — with lever
SPECIAL PRICE £0.70 sach
1004 €650 5

Send your arders to Oept PE4 BI-PAK PO BOX 6 WARE HERTS

SHOP AT 3 BALDOCK ST, WARE HERTS.

TERMS: CASH WITH ORDER, SAME DAY DESPATCH. ACCESS,
BARCLAYCARD ALSO ACCEPTED. TEL {0920) 3182 GIROD 388 7006
ADD 15% VAT AND 75p PER ORDER POSTAGE AND PACKING

Use your credil card Ring us on Ware 3182 NOW 4na
e your osder even 1as1e: Goods nosmally send 2ng
Class My

Remembe: 1ou mut 400 YA! 21 197 10 your order
Tout Paslage 40d 75p oer Tow! ode
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I-PAK BARGAINS

MINIATURE TOOLS F(

TRIACS — PLASTIC

4 AMP — 400y — 10702 — TAG 136G
1 OFF 10 OFF 50 OFF
b £3.78 £17.50
8 AMP 400y — T0220 — TAG 425
S0y £27.50

SLIDER
POTENTIOMETERS
W

SX63 5 x 470 ohms Lin
SX64 6 x 1k Lin

SX65 5 x 22k Lin

SX66 5 x 22k Log

100 OFF
£30.00

£50.00

ALL AT
50

PER PAK
SX67 5 x 47k Lin

SX68 5 x 47k Log

$X69 5 x 100 Lin

$X70 5 x 1 meg Lin

SX40 250 Silicon Dwodes—Switching ithe
INA148 00-35 All good—uncoded. Worth
doubleout price 45v J5mA £1.25

SX41 250 Silicon Diodes—Genetal Purpose. hike
0A200/202 BAX13.16 Uncoded

30-100v 200mA 00-7 125

OPTO 7-Segment Displays
Brand New 1st Quallty
LITRONIX DL 7078 14-pin

Red 0.3' Commaon Anode Display 0-9 with right
hand decimal pont TTL compatible 5v OC
Supply. Data supplied.
5 pieces £3  (60p each)
10 pleces £5  {S0p each)
50 pieces £20 [40p each)
100 pieces £35 (35p each)
1,000 pieces £300 (30p each)
THE MORE YOU BUY
THE LESS YOU PAY

BI-PAK'S OPTO 83 SPECIAL

A selection of Large & Small size LED's in Red
Green, Yellow and Clear, plus shaped devices
of different types. 7 Segment displays, photo
transistors, emiters and detectors.

Types like MEL11, FPTI00 etc. Plus
Cadmium Cell ORP12 and germ. photo
transistor OCP71. TOTAL OF 25 pieces.
- D/ND SXS74

Normai Retan £12 00

Vaived
Dur Prce

£5.00

1 Amp SILICON RECTIFIERS
Ghass Type similas INAGDO SERIES INA001-IN4004
90 — 500v - uncoa.d — you select for VLTS
ALL perfect devices — NO Guds Min 50v

0 tor €1.00 — worth couble ORDER NO SX76

Sibcon General Purpose NPN Transitors 10-18 Case 3

Lock M ieads - cooed CV7644 Sumiar 1o BC147 5
BC107 - 7189 ALL NEW' VCE 70v 1CS00mA

Mie 75-250 SO of 100 off 500 ot |le)(>'|8
prict £2.00 £3.80 £€17.50 £30.00 2

Siicon General Purpose PNP Transistors T0-5 Case
Loch 1 leaas coded CV507 similar ZNZ905A to

BFX30 VC BO IC 600mA M Hte SO ALL NEW!'

SOot 100 of 500 om 1000 oft

PRCE £2.50 £4.00 £19.00 £35.00

Orger as CVI507

Miniature round nose side cutiers
insulated handies 4 finch bength Oafer
No Y043,

.
i

FLEXEY DRIVER

A Rexidle shatt scrowdtivar for thase swiwidid 10 got 3t screws Dverall

Miniature long nose plers — insulased
handles S{inch tength Order No Y44,

Miniature bend nose pliers = insulsted
handies 5}nch tength, Oroer NoY04S

Misiature end nippert — nsulated Sandles
44inch tangth Drder No.YDAE

Miniature snipe nose pliefs with 1ide
Cutler and serraled jaws — mngulated
hendies Sinch length Order No Y042

All with insulated handies

ALL AT

1.25

vach

EXPERIMENTOR

BOXES - ALUMINIUM -

PLASTIC

ALUMINIUM BOXES
Made with Bright Aluminium tolded
€ONSTTuCtOn with deep Ird and screws

SE'L W M
2% 1%

2% n 161

M2 163

1 164

166

167

Order No
159

Al measurements for boxes are Shown in InChes

length Bmch Order No FS- 1 Rat biude 4mm FS-2 Cross pont na | £1.76 sash.

e

v
. ] 2
GRIP DRIVER
§inch long screwdiiver with 3prng losded griy on
#nd 10 hold scvews in position whiie reaching into
Those ddficutt places Order No SO-1 Fiat biade dmm
$0-2 Cross puint 70 0 959 each
INEXPENSIVE TOOLS OF IMMENSE YALUE
Combined wire stnpper, cutter, crimper incl 25 asst
lerminais for enmping Order No WS2. Dur low price £1.20 snsh.

Plastic Boxes
Coioured Black Close hiling
Flanged Lsd. tnung screws into brass bushes
SIZE'L W M Order No Prioe
4 H 1 141 t1.00
4% 2% 1% 143 t1.30
6 I 2 144 £1.50
Price Plastie. as above but with aluminium top paned
83p 4 7% 1 146 £1.840
83p Plastic skoping front
83p S 4% 2%
87p siope
£1.88
t1.12 1% 148
Length W = Width H = Heignt

t2.14

SEMICONDUCTORS FROM
AROUND THE WORLD

s . 100

A Collection of Transistors. Drodes. Rectihiers. Bridges. SCR's
Triacs 1C's both Logic and Linear plus Opto's all of
which are Current everyday usable devices

Guaranteed Value over £10 a1 Normal Retail Price

vours
tos

only

Silicon NPN'L’ TypeTransitors
10-9¢ Plastic cenlre collector

Like BCIB2L — 1831 — 184L b
VCBO 45 VCEQ 30 ICZ00mA Hte 100-400 <

ALL perfect devices — uncoded ORDER AS SX183L
50 oft 100 ot 500 ott 1000 ot
£1.50 £2.50 £€10.00 €£€17.00

Dataetc. in “
every pah
Order No SX86

": “‘,Jb -

DIGITAL YOLT METER MODULE

3 x 7 segment displays Basic Circuit

0-2Ve instructions provided 10

extend voltage & current ranges.

Nperating voltage 9/12v.

Typ. Power Consuraption 50mA
0/ND:SX99 Once only price.

£9.95

PNP SILICON TRANSISTORS:
Similar ZTX500 — ITX214 — E-Lme

VCEC 40 VCBO 35 K 300mA Hie 50-400

Brand New — Uncoded — Pefect Dewices

50 off 100 oft 500 oft 1000 oft
£2.00 £3 50 £€15.00 £25.00

MULTITESTERS

1.000 opv Inciuding fest leads b Battery
AC vohts - 0-15-150-500-1,000.

OC voirs:- 0-15-150-500-1.000

DC currents'- 0-1ma-150ma

Resisiance 0-2.9 K ohms 100 K ohms
Dims - 90 x 51 « J0mm,

0/MN0.1322.0UR PRICE £6.50 ONLY

DOME TWEETER
Dome Tweeter for systems
Impadence 8 obms. Frequency Response
2000-20000H2. Dims 38mm dia x 31mm deep.

OUR PRICE £2.95. 0/No. OMT200
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up to SOw.

30,000 opv Including test leads and case

AC volts - 0-25-100-250-500- 1.900

OC vons - 0-025-1-2.5-10-25-100-256-1.000

DC current - 0-5Qua 0-5ma-50ma 0-12am
Resistance - 0-6K ohms- 70K ohms-Gmeg ohms
60meg ohms

Decibets.- -200b to plus 560

Short test Internatl buzrer

Dims.- 160 + 110 x 50mm

0/No. 1315. OUR PRICE
ONLY £24.75

ELECTRONIC SIREN 12y OC

80mm |
Power

Dur Price:- £5 50

INTRUSION
ALARM

The DOOR BIRD
08 2000 alerts
you before your
door is opened.
Just hang on the
inside door knob

alarm is activa-
ted as soon as
the outside door
knob is touched.

ONLY
£3.95

Send yous orders to Dept PE4 BI-PAK PO EOX 6 WARE HERTS
SHOP AT J BALOOCK ST. WARE HERTS.

TERMS

ZASH WITH ORDER. SAME DAY DESPATCH. ACCESS

BARCLAYCARD ALSO ACCEPTED. TEL (0920) 2182. GIRO 388 7006
ADD 15% YAT AND 75p PER ORDER POSTAGE AND PACKING

BA NUT ORIVER SET
Set of 5 BA spanner shafts plus universal
handle in rolkup wallel. Sizes DBA 2469BA
Order no: T192
£275 set

NEON SCREWDRIVER

T§in bisde orger no NSt £0 659 sach

§in blade order no NS2 (0.50p sech

1270t
Satistaction of your money back has
always been BI-PAK's GUARANTEE and it still 15
All these Sale items are 1n stock, 1n quantity and
we will despatch the same day as your
order 1S receved

IC SOCKETS
The lowest price ever.
The more you buy the cheaper Ihey come!
Pin ll] off 50 oft 100 off

8 pin .58 £6.08
14 pin 90p [3.75 £5 50
95p

16 pin £4, 7.08
28 pin £2.50 fﬂ 00 EZO

VOLTAGE REGULATORS
T0220 ositive ¢ Negative +

7805 ~ S0p 7905 —
1812500 1912
1815 - 509

1915
324 - 50p 1924 - 85

nwversal Ni-Cad Dattery charger Al plast
ase with it yp ha Charge/ Test switch LED
icators a1 each ot the hve charging points

Charges Power

PP3 19V 240V A(

U121 5voe s

[ v 2 10

)2 0 £6.95

POWER SUPPLY 0URPRICE £3.28)

Power supply his aiwectly into 13 amp socket
E

voilage switch Leaa with mulli plug
Input 240V AC 50HZ Oulpul
5 9812V DC Raung - 300 ma

345
MWB8

SILICON BRIDGE

HH

Comprising 4 x 1}
amp rectifiers
mounted on PCB
VRM -~ 150 vits
IFM - 1.5 Amps
Size: 1 inch square
100tf £1.00
50 off £4.50
100 off £7.50
Order No. As:4RI
BRect.

EDGE CONNECTORS
for SINCLAIR

23-way as used for

ZX81  £1.95 each

28-way as used

for Spectrum

£2.25 each

RATCHEY SCREWDRIVER KIT
Comprises 2 standard screwdriver blades 5 &
Imm size. 2cross point, sze 4 & 6. 1 Ratchet
handle. 5-in-1 Kit £1.45 each. 0/No. 3298.

40 amp Silcon Rects. 300PIV, TD48 STUD. 65p
each

Use your credit card. Ring us on Ware 3182 NOW
and get your order even fasier. Goods normalty
sent 2nd Class Mail

Remember you must add VAT at 15% to yout
order,

Total Postage add 75p per Votat order.




TELEVISION ENGINEERS’

POCKET BOOK 7th ed.
by M. Burrell Price: £8.50

PRINCIPLES OF TRANSISTOR CIRCUITS
by S. W. Amos Price: £7.50

THE CATHODE-RAY OSCILLOSCOPE & ITS USE
by G. N. Patchett Price: £4.50

SERVICING HOME VIDEO CASSETTE RECORDERS
by M. Hobbs Price: £12.00

ELECTRONIC PROJECTS IN PHOTOGRAPHY
by R. A. Penfold Price: £3.50

DESIGN OF ACTIVE FILTERS WITH EXPERIMENTS
by H. M. Berlin Price: £9.00

GET MORE FROM YOUR PERSONAL COMPUTER
by I. Hickman Price: £6.50

LEARNING TO USE THE VIC-20 COMPUTER
by R. Geere Price: £4.35

THE ZX SPECTRUM & HOW TO GET THE MOST
FROM IT

by 1. Sinclair Price: £6.50
BASIC PROGRAMMING
by B. J. Holmes Price: £4.50

# ALL PRICES INCLUDE POSTAGE #

THE MODERN
BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON W2 1NP

Phone 01402 9176 Closed Saturday 1 p.m.
Please allow 14 days for reply or delivery.

ADO A NEW DIMENSION
* T0 YOUR PERSONAL COMPUTER *
WITH:

INTELGRAPH

* The NEW INTELIGENT GRAPHICS CARD
compatible with ANY computer that has a
parallel or serial port.

* With the on board processor in command
stunning displays can be achieved via a simple
data transfer.

* 33 COMMANDS at your finger tips. Draw Plot
Arc (circle, elipse) Scrolling windows Cursor
control Character magnification to name only
a few.

* 512 x 256 HI-RES GRAPHICS,

* 85 x 25 TEXT freely mixed with graphics.

* Composite Video output (RF option on low
graphic mode).

* SERIAL OPTFION RS232c¢ TTL 20mA 50-
19200 Baud.

* PARALLEL OPTION TTL operation.

* MAXIMUM of 2 memory locations required
to control 16K of video RAM.

* SINGLE 5 Volt supply (RS232 requires 12
Volts)

Send A3 SAE for comprehensive details.

£p
Manual (refunded on order) 5.00
PCB, Manual, 8K Eprom 55.00
8K assembled & tested 130.00
16K assembled & tested 150.00
Serial Option 17.50
Parallel Option 4.00
Wide Bandwidth Modulator 6.00
Postage & Packing 2.50

COMPUTER AIDS
33 Bearsden Cr., Hinckley, Leics LE10 0SQ
Tel: (0455) 634255

Technical enquiries after Spm

-
ALL STOCK BRAND UL
NEW FRANCHISED
ORIGIN 40 (]
SUPERIOR QUALITY CARBON 1000 25 38p | M Sl (Ned) 65p | maves 15p | w0 77p (M0N0 7Sp| M
FILM RESISTORS. HISTAB 1000 9 46p | Mo Sl 6Sp | BAXD 10p | ncoew  9p | 200N 2Sp| Ik
LOW NOISE 1000 6 85p BXI§ lip W09 Sop | Ml
1w 1001-IN) $% EM 2 NG 15 40p | DIL SOCKETS | BATS 2 TRIACS Mo 2%p |
W 100108 $9% EX 3p m B e Lo o 15p | Texas 400V %:;ow ggg oo
IW 106210 $96 €12 ép | B0 w0 70p koot wap | ML 1OP | 020 Gee WISk 0T | NS0
W 100-10MQ $96 12 15p 00 63 134p 8 2% | g 7op | IO M) 66p |puncy” o | e
0 16 75p | Mo 9p Isp | gy gob | TKUSO (W) T4p [S\iise Q[ s
M REstsToRs oS el e ‘gg 81 B0 | 12 () 88p | o0 I
. . 8 l1ép S BBID 52 T30 (120 m LS
VYery high thermal & electrical Beautiful 0 200 — B81054 3 1 W 3 907
itity. Extremely low noise Mini Radial n p — 881058 588 1240 (1A} W31 ]:s ]
04w 1061-IN() 296 E24 Sp Low Voita, no24p 70p | WK eSp | 122 D0 b0p | N9
04w 10Q2-HQY 156 €14 8p pow YOLAEE | 3y 28y 79p | BN 20p | 1w (1) LT3 ]
LOW OHMIC VALUE - W 30p sep | MU 2 122 | I S0P Wibld
RESISTORS i & i T30 (204) Wiel 305 | mers
Jon 0 % e FRaTo L 190 | Naswin 34b| eLs
004 10 €2 1p n 0 ep ﬁfﬁi‘;‘s‘&m o 36p | e ® W 17p| N
WIRE WOUND RESISTORS % 167D Gia for bener 5}}%} b il 1 13,‘; Wasyy
2IW 021330601412 28p 40T ek dhan 8197 4ap 0PTO W3S 25p | M
oW L o Pl w0 oen | ggeetew | omimo o Sep | eucTROMCS | Dui 3gp| Ml
: ; W g | N
L2 1016 10p s:&r uded 0Al0 7 W78 a%% |9 ,'; %:m;
ROTARY pOFs | Veroboard i 16 :{: s/ 183 o ho | M 2 o
f 01" 1Bx20 1,90 i 38 | wn
E w1017 oMl 10p | BPOS 2047 | M 13§ ]
i o A A el
ey B s | R P | Do i oun  20p | B0 475 | Wous 609 Woer
o 3SX1T5 90 010 34p | 0XI0 16 | ussom  7sp | Bl 348 | Ml S.72 | Nsoes
orih  80p | 3pss T 103 | nm le aeh | 00X0 LIS | o0 755 | NG 293 | s 686 | Misom
As above but 25%17 280 P W4 220 SPDI0O? 95p BPXT9 4.00 [ M08 00 | INSI6
Stereo o I8x17 385 | ETCH RESISt | 3x10 458 BB 46| M 106 | KD
switch 900 | 4h9xi]  4.68 TRANSFERS |  Dewioper for ZENER DoDES | U dde | Dast 234 | iy
MiICRO MINI ¥Q Board 1.80 1. Thin [ines abowe (o not ‘OO-S(X)rpW W18l us N3STI 19 | W15
100V CERAMIC | DpBoard 375 | LThak fins e sodige E24 Series |y 60p | KR 2.06 | W51
PLATE CAPS YP'KH Cuter Hg "'?L“.J"L“‘M ';";M o 1447V Bp | i .00 zmsu 76 | WS xz
in | N 4 | ’ N
e T | W Sp | Solge R 13 ¥ THe 190 | Dous Sy | Dol
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NEW'TN. SOUND

TUN

in the cut-throat world of
consumer electronics, one

of the questions designers
apparently ponder over

is "“Will anyone notice if |

we save money by chopp-

ing this out?” In the

domestic TV set, one of the

first casualties seems to be

the sound quality. Small speakers
and no tone controls are common
and all this is really quite sad, as the

BUILT AND TESTED

AE0E

wory

£22.95 +£2.00p&p.

TV companies do their best to transmit the highest quality sound. Given this background a
compact and independent TV tuner that connects direct to your Hi-Fi is a must for quality

reproduction,

This TV SOUND TUNER offers full UHF coverage with 5 pre-selected tuning controls, It can
also be used in conjunction with your video recorder, Dimensions: 11%"'x 8%""x 3%""
E.T.1. kit version of above without chassis, case and hardware. £12.95 plus £1.50 p&p.

STEREO CASSETTE

PRACTICAL ELECTRONIC

RECORDER KI

ONLY £31.00 plus £2.75 p&p.

+ NOISE REDUCTION SYSTEM. « AUTO
STOP. » TAPE COUNTER. « SWITCHABLE
E.Q. » INDEPENDENT LEVEL CONTROLS.
* TWIN V.U. METER. » WOW & FLUTTER
0.1%. « RECORD/PLAYBACK I.C. WITH
ELECTRONIC SWITCHING. » FULLY
VARIABLE RECORDING 8IAS FOR
ACCURATE MATCHING OF ALL TYPES.

COMPLETE
WITH CASE

Kt includes 1ape transport mechanism,_ ready punched and back

printed quality circuit board and all electronic parts. i e. semiconductors,

resistors, capacitors, hardware, top cover, printed scale and mains transformer,

You only supply solder & hook-up wire, Featured in Aptil P.E. reprint 50p. Free with kit

PERSONAL LS AMPLIFIER KIT

Amplifier for your personal
stereo cassette player — as
featured in January issue of
Everyday Electronics. Turn
your personal stereo into a
mains powered home unit.
Parts:

Stereo power amp PCB with all &
components, £3.50 + 75p p&p.
Power supply unit £1.95 + £1.50
p&p. Pair of eliptical speakers,

£1.50 the pair + £1 p&p. Input & output sockets and plugs, £1.50, Recommended case {for the
power supply and amp only), £2.95 + 80p p&p. P&P inclusive price of £1.75 for any two or more,

125W HIGH POWER

AMP MODULES

The power amp kit is a module for high
power applications - disco units, guitar amplif-
iers, public address systems and even high
power domestic systems. The unit is protected
agalnst short circuiting of the load and is safe
in an open circuit condition. A large safety
margin exists by use of generously rated com
ponents, result, a high powered rugged unit.
The PC board is back printed, etched and
ready to drill for ease of construction and the
aluminium chassis is preformed and ready to
use. Supplied with all parts, circuit diagrams
and instructions.

ACCESSORIES: Suitabie mains power supply
kit with transformer: £8.50 + £2.00 p&p.

Suitable LS coupling electrolytic. €1 + 25p p&p.

SPECIFICATIONS: _

Max. output power {RMS): 125 W. Operating

voltage (DC}: 50 - BO max. Loads: 4 - 16 ochm,

Frequency response measured @ 100 watts
25Hz - 20KHz. Sensitivity for 100w: 400mV
@ 47K. Typical T.H.D. @ 50 watts, 4 ohms
0.1%. Dimensions: 205x90 and 190x36mm.

KIT 8UILT
£10.50 £14.25
+£1.15p8&p +£1.15 p&p.

BSRRECORD DECK

Manual single play record
deck with auto return /
and cueing lever. Fitted

with stereo ceramic cart-

ridge 2 speeds with 45rpm
spindle adaptor ideally

suited for home or disco.

£12.95 +£1.75p8p. 13"x 11" app.

SPECIAL OFFER! Replacemsnt Stereo cass-
ette tape heads — £1.80 each. Mono: £1.50
sach, Erase: £0.70 sach. Add 50p p&p to order.

SPEAKER BARGAINS

2WAY 10 WATT
SPEAKER KIT

8'" bass/mid range and 3%"
tweeter. Complete with screws,
wire, crossover components
and cabinet, All wood pre-

cut — no cutting required.
Finish - chipboard covered
wood simulate. size 14%"'x
8%”"x 4", PAIR for ONLY

£12.50 plus £1.75 p&p.

All mail to:

218 HIGH STREET, ACTON, W3 6NG.

Note: Goods despatched to U.K, postal addresses onty.
All items subject 40 availablfity. Prices correct at
30/10/82 and subject 10 change without notice.

Please allow 7 working days from receipt of order

tor despatch. RTVC Limited reserve the right 10 up-
date their products without notice. All enquiries 1end
S.A.E. Telephane ot mail orders by ACCESS weicome.
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ALL CALLERS TO: 323 EDGWARE ROAD,
LONDON W2. Telephone: 01-723 8432,

{5 minutes walk from Edgware Road Tube Station)
Now open 6 days a week 9 — 6. Prices include VAT

R|IThV|IC

Gatewaytoa
Commission
inthe
Technical

Corpsofthe
Army:

Since 1953 Welbeck, Britain’s first Sixth Form
College, has played a crucial role in providing
Officers for the Technical Corps of the Army and
now produces a large proportion of the Army’s
technical graduates.

It is not a military unit but a boarding school
with very high academic standards offering ‘A level
courses in science and technology, with some Arts
subjects; great emphasis is placed on games, leader-
ship training and preparation for Sandhurst through
the Combined Cadet Force to which every boy must
belong.

To an intelligent, energetic and fit young man
with the ambition and genuine motivation to be an
Army Officer Welbeck offers a first class prospect
with an opportunity, at a later stage, for a degree
course in engineering or related science at the
Army’s expense.

The maintenance contributions are reasonable.
Entry is highly competitive and applicants should
be expecting to obtain good passes at GCE ‘O’ level
(or equivalent) in Mathematics, Physics, English and
at least two other subjects preferably including
Chemistry.

Normal entry is in the September or January
following ‘O’ levels and the closing date for the next
available entry in January 1984 is 1st May 1983.The
age limits on entry are from 16 to 17/ years.

Further details about the College and the pros-
pectus may be obtained from the Headmaster, Dept.
G 17, Welbeck College, Worksop, Notts S80 3LN.
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NO FOOLING

LL readers please note that this is

our April issue. We have had some
interesting correspondence in past
years following publication of our April
issue and one or two "‘not quite true”
pieces. If you see what we mean?
There are two such pieces in this issue.
They are both obvious once you have
read them properly, if not beforel
However, it appears that we may have
to consider not publishing any further
items of an April 1 nature, since it is
becoming more and more difficult to
discriminate between fact and fiction.

There are two true news stories in
this months’ News & Market Place that
could be "“not quite true’”’. The ones we
are referring to are 'Shades of 1984’
and ‘Walk Around 3D." Both are true
but, in their own way, both are signifi-
cant steps forward and therefore one
could be excused for doubting them.
While some of our editorial team were
busily at work writing nonsense
(something they do particularly welll) it
occurred to those slaving over the truth
that since some items of the latter
commodity are rather way-out, their
work could be undermined by the first
group! The moral is believe everything
we say unless its code name is April 1,
we tell you its rubbish or we have
made a mistake! (Please don’t ring up

for Lliys Electronics phone number).

THE REALTHING

Having spoken about “news’ it is
worth looking at where things may go
in the next year or so. Obviously the
computer will eventually have a con-
siderable impact on the hobby elec-
tronics area. By this we do not mean
that computing will take over from
soldering and testing—it may for
some, but that is a change of hobby.
What we are getting at is the computer
automation of i.c. design, which will
change what is generally available.

The cost of a custom i.c. is rapidly
falling due mainly to automated design
and the ability to manufacture com-
bination circuits with analogue and
digital circuitry on one chip. Charles E.
Sporck, President of National Semi-
conductor Corp., recently said in a
Electronic Design International article
“Now thanks to design automation, we
can provide a half dozen circuits with
the investment it once took to produce
just one. All this will give us the
freedom to look at more dedicated cir-
cuit applications’’.

This could affect our hobby in two
ways: First, it could mean more com-
plex and sophisticated equipment
could be easily constructed from one
chip plus some controls, readouts,

transducers etc.

Second, it could mean a demise in
our hobby if such chips are not
available on the open market. This is
bound to happen to some extent—as it
does now—but we do not believe we
will have to give up and go away in the
foreseeable future! Perhaps PE will
have to arrange for supply of special
chips to our designs in years to come,
who knows?

Of course with things changing as
fast as they are we could become Prac-
tical Bioelectronics at some stage in
the not too distant future. Last month
we announced in News & Market
Place that Mississippi University were
close to the birth of a molecular diode
using a molecule that can exist in two
states. This obviously means that im-
plant electronics, not far from that
described in this months’
Semiconductor Update, is nearing
reality. As we said, we may not be able
to publish any more April 1 pieces!

P.S. Don't forget from next month PE
will be even better value with more
editorial pages in every issue — see

page 6/6 of Micro-file for details of
contents.

EDITOR Mike Kenward
Gordon Godbold ASSISTANT EDITOR

David Shortland ASSISTANT
EDITOR/PRODUCTION

TECHNICAL EDITOR
TECHNICAL SUB EDITOR

Mike Abbott
Brian Butler

ADVERTISEMENT MANAGER
SECRETARY
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Jenny Tremaine SECRETARY

D. W. B. Tilleard
Christine Pocknell
Alfred Tonge 01-2616819
Barbara Blake 01-261 5897
Brian Lamb 01-261 6601

} 01-261 6676

Technical and Editorial gueries and letters
{see note below to):

Practical Electronics Editorial,

Westover House,

West Quay Road. Poole,

Dorset BH15 1JG

Phone: Editorial Poole 671191

We regret that lengthy technical
enquiries cannot be answered
over the telephone

Queries and letters concerning
advertisements (0.

Practicat Electronics Advertisements,
King's Reach Tower,

King's Reach, Stamford Street, SE1 9LS
Telex: 915748 MAGOIV-G

Letters and Queries
We are unable to offer any advice on the
use or purchase of commercial equipment
or the incorporation or modification of
designs published in PE. All letters requiring
a reply should be accompanied by a stam-
ped, self addressed envelope, or addressed
envelope and international reply coupons,
and each letter should relate to one
published project only.

Components and p.cb.s are usually
available from advertisers; where we antici-
pate difficulties a source will be suggested.
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Back Numbers

Copies of most of our recent issues are
available from: Post Sales Department
{Practical Electronics), IPC Magazines Ltd.,
Lavington House, 25 Lavington Street,
London SE1 OPF, at £1 each including In-
land/Overseas p&p. Please state month and
year of issue required.

Binders
Binders for PE are available from the same
address as back numbers at £4.60 each

to UK or overseas addresses, including
postage and packing, and VAT where ap-
propriate. Orders should state the year and
volume required.

Subscriptions

Copies of PE are available by post, inland or
overseas, for £13:00 per 12 issues, from:
Practical Electronics, Subscription Depart-
ment, Oakfield House, Perrymount Road,
Haywards Heath, West Sussex RH16 3DH.
Cheques and postal orders should be made
payable to IPC Magazines Limited.




items mentioned are available

through normal retail outlets,

unless otherwise specified.
Prices correct at time of going
to press.
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Shades of 1984

The video age works both ways. Be warned! The Pacman and Invader
watching society is in turn being watched. Not just by those television
cameras which oversee the busy commuterways, but by less obvious
ones. Tomorrow's world will bring the thinking camera into commonplace

existence. Today’'s world has seen to it.

The Home Office's Research and
Development Branch has, after five years
work, succeeded in bringing to fruition a
remote vehicle number plate reading
camera. This TV camera is undergoing
operational trials, now, in London. The
Home office requests that its whereabouts
is not revealed.

Because the tireless policeman does not
exist, it is impossible to note the registra-
tion number of every passing vehicle to see
if it has been stolen; but now, this porten-
tious camera system surely heralds the
demise of organised car theft. Terrorists
too, may find themselves inexplicably net-
ted. From its secret vantage point, the num-
ber plate reader checks out each passing
number via a landline to the Police National
Computer.

In fact, the camera itself is conventional,
save sensitivity in the infra-red region for
night viewing. Its focus setting is guaran-
teed by using a sensor buried in the road,

which triggers the "'snap shot”. Presumably
it's because rear number plates tend to stay
cleaner than front ones that the camera
views receding traffic. The clever bit is that
the signal from the camera is somehow
electronically processed to extract the
registration number, and sound the alarm if
something is amiss. It is our guess that
some sort of block scan takes place to seek
out recognisable alphanumeric characters,
and then convert them to their ASCII (or
other) codes for transmission.

According to Crime Prevention News,
overall accuracy on the experimental
system is about 50 per cent in all condi-
tions, rising to 70 per cent with new cars.
Quick visual, and other checks are said to
keep false alarms to a minimum. Computer
errors in the electricity bill are irritating
enough, so let’'s hope so.

Despite a projected production cost of
£60,000 a number of police forces are
keenly interested in the trials.

MICROCONTROLLER VIDEO

SAT Electronics have developed a video
RAM card for use with the PE Microcon-
troller which is the first of a series of expan-
sion boards.

The video card is a full memory mapped
display interface for use with a VDU or TV.
The memory of the interface is accessed in
exactly the same way as the existing RAM
within the Microcontroller and as such, can
be used as extra memory if required, on ful}
battery back-up.

The size of the memory is 2K and it is
arranged as a 32x16 on screen matrix.
There are 128 characters available and
these are ideally suited to control or text
handling operations because of the inclu-
sion of a graphics set. In addition, these
characters are available in a flashing mode.

The card itself has a 43 way edge con-
nector and can either be plugged directly
onto the expansion socket or fitted via a
Mother card assembly.

Complete documentation is provided
together with the card, expansion socket
and all the necessary wires and compo-
nents.

The price of the video RAM card is
£49-68 including VAT and p&p.

In addition to the video RAM card other

cards which will be available soon include a
Mother board assembly, multi-channel
AtoD and DtoA convertors, real time, day,
date card, counter timer, full ASC11
keyboard controller, RAM cards (various
sizes) and a sound generator card. For
further details contact SAT Electronics 235
Cross Street, Sale, Cheshire (061 905
1040).

INNOVATION
WORKSHOP

Ever had an idea for an electronic device, but
lacked the funds to try it out? Ever wondered
how many other seeds of ingenuity remain un-
germinated elsewhere? Residents of the North
East need not allow their potential contribu-
tions to science remain on ice. Newcastle'’s
Microelectronics Applications Research In-
stitute (MARI) is prepared to help them thaw
out their frozen dreams at its Microelectronics
Innovation Workshop. Based at MARI's own
premises, the workshop is a bid to attract local
inventors and entrepreneurs with new applica-
tions for microelectronics, and, hopefully, to
spark off fresh companies. The scheme is
Junded by Tyne and Wear County Council
and the DoE under the Urban Programme.

Individuals using the workshop receive
supervision and assistance during the early
stages of their development work. They are
able to experiment and test their ideas using
equipment and facilities which would
otherwise be beyond their means; and they
may also attract customers and backers.

The workshop was opened in December last
year, and many projects are already growing
within it which include an assembly system for
technical dentistry, and a reading aid for the
blind.

The Innovation Workshop appears to be a
very good idea, and it would not be a bad
thing if they were to spring up elsewhere.

MARKING BLUES

For those of us who have trouble marking out
front panels and cutting out same without
damage, there is now an easier and far less
hazardous alternative. Namely— ‘Sticky Tem-
plates’. These self-adhesive clear film tem-
plates are simply stuck onto the panel in the
required position. Each one has horizontal
and vertical centre lines which makes lining
up multi-connector arrays easy. When the
area is worked the film also protects the panel.
From Futronics Technology (UK) Lid., 15
North Avenue, London, W13 8AP (01-991
0070).
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RRE& PLAGE:

The Amazin
Mr.GUBOT

Some say that Rubik’s Cube is now passeé,
but not Cubot. Cubot is a portable robot
weighing about 70 pounds, that can solve
Rubik’s Cube and, like a ventriloquist’s
dummy, retire to a standard size suitcase.
Cubot may not be humanoid, but it can
nevertheless clasp a randomised Cube in its
gripper, view it knowlingly, and then proceed
to unscramble it.

Enginners of the Battelle Memorial Institute
designed and built Cubot as a fun, off hours
effort. Battelle spokesman, Dr. Michael Lind
said that this robot is intended to demonstrate
the Institute’s unique capabilities in the in-
tegration of differing technologies. Cubot
combines electro-optics, microprocessing, and
mechanics, and was created by a volunteer
force of twenty scientists and engineers of the
Pacific Northwest Laboratories, Engineering
Physics department.

Cubot has an eye that is sensitive to the
Cube’s six colours, and which is used to
recognise patterns as it surveys the Cube’s six
faces. Information is absorbed by the robot’s
first microcomputer. Here, an algorithm
generates the series of instructions for a
second microcomputer which controls the
minipulator. With a clunk and a whirr Cubot
can unscramble the Cube in less than four
minutes. Not as fast as some human beings,
true, but Cubot’s designers are confident that
they can hone their prodigy’s performance
down to two minutes.

Rubik’s Cube has a staggering number of
combinations (4:3 x 10'?). To put its ability to
beguile firmly into perspective, it has been
calculated that if a person had started
generating legitimate combinations at a rate of
one a second, upon the creation of the un
iverse, by today only one per cent of all possi
ble combinations would be completed.

Cubot is not the first robot to solve this in
tricate puzzle, but as far as is known, it is the
first robot to physically unscramble the cube
without human intervention.
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ZX SPECTRUM ADD-ONS

Two new ‘add on’ accessories for the ZX
Spectrum are the DCP Interspec and the
DCP Speech pack. These products are
direct descendants of the successful
ZX81 peripherals produced by DCP
Microdevelopments (David C. Palmer).
Interspec provides many electrical inter-
faces including an 8 channel A to D con-
verter for joysticks or temperature sens-
ing, 4 relay outputs for high current con-
trol, 4 switch inputs buffered for direct
connection to contacts and an 8 bit I/O
port for the users own digital design ap-
plications. Featured on the rear of the
unit is the DCP BUS; an expansion
system using a 15 way connector direc-

tly controlling up to 4 more accessories,
this is expandable to 255 more devices
with the addition of a few discrete com-
ponants. Second is the Speech Pack:
this is the Spectrum version of its ZX81
namesake, it features a built in speaker,
expandable vocabulary, volume control
and ZX connector for other accessories.
This pack is controlied by simple OUT
commands followed by the number of
the selected word. Interspec costs

£39-95 and the Speech Pack £49.95 inc
VAT and p&p. Available from, DCP
Microdevelopments Ltd, 2 Station Close,
Lingwood, Norwich NR13 4AX. (0603)
712482).

Silicon News Corner

Bulletins covering new semiconductor devices
arrive at PE almost daily, and it is possible
only to describe them briefly. Details of how
to obtain further information are included,
however.

Motorola: A T0220 packaged 15A thyristor,
one of a series designed for high speed inver-
tors and switching. The MCR2150/A has a
maximum turn-off time guaranteed at 4us!

A TMOS SCR, the MCR 1000 offers the in-

put impedance of a power MOSFET with the
latching action of a thyristor. It is rated at
600V, 15A, with turn on and off times of
200ns and 6us respectively. Ask for engineer-
ing bulletin EB103 from Motorola Semicon-
ductor products Dvn., York House, Empire
Way, Wembley, Middlesex.
National Semiconductor: The DP8409-2
multimode DRAM Controller/Driver is a one-
chip approach to dynamic memory design. It
is capable of driving up to 88 DRAMs!

National’s new Nitride Plus passivation
technique goes into their LP165/LP365 series
simultaneously programmable quad com-
parator. This highly flexible device dissipates
only 10uW/comparator, and its outputs are
compatible with DTL, TTL, CMOS and
MOS. National Semiconductor, 301 Harpur
Centre, Home Lane, Bedford.
Burr-Brown: Low noise,
grade op. amps, OPA27 and OPA37 with
gains of 1.8kV/mV (125dB), and c.m.r. ratio
of 126dB. Power consumption is 3mA. They

instrumentation

difter only in frequency compensation. Burr-
Brewn, Cassiobury House, Station Rd., Wat-
ford, Herts.
RCA: A 741 pin compatible op. amp, the
CA3420 series combines PMOS and bipolar
technology to tolerate supplies down to 2V,
and common mode input voltages down to
0-45V below negative rail. RCA, Lincoln
Way, Windmill Rd.,, Sunbury-on-Thames,
Middlesex.
Altek: A 2K byte CMOS RAM of ultra low
power data retention. The M5MS5118P will
standby at 10uA with the supply reduced
fram 5V to 3V. Access time is less than 200ns.
A new d.i.l. active delay line, the Lexor
84300 series is TTL compatible. Delay is from
25 to 500ns, with tapped outputs, and fan-out
is 10 TTL loads per tap. Altek Microcom-
purers, 22 Market Place, Wokingham, Berks.
Intersil: A low power A/D converter featuring
34 digits, auto-zero, auto-polarity, differential
input, single differential reference, and direct
drive to l.c.d. or l.e.d. The big step forward in
the ICL 7136 is overrange recovery, faster
conversion speed (3 per sec.), yet with only
100uA power consumption (2000 hr. battery
life). Input noise can be reduced below
predecessors by use of a larger auto-zero
capacitor without side effects. This is a pin-
for-pin upgrade from the ICL 7216 without
circuit changes. Intersil Datel (UK) Ltd.,
Belgrave House, Basing View, Basingstoke,
Hants.



SHARP’S

The PC-1251 from Sharp Electronics is a
wallet size computer featuring extended
BASIC, 24K bytes of ROM and 4-2K bytes of
RAM including 3-7K bytes of user area.

Frequently used commands, statements or
mathematical functions can be user defined
using any of the 18 reservable keys.

Battery backup protects the contents of the
memory in the RAM when the power is off.
With this feature, you can turn off the unit in
the middle of a program, or load several
programs and, without the need for rewriting
or reloading, have full use of them later.

The display is a 24-digit 5x7 dot matrix
the brightness of which can be varied. Other
Jeatures include auto power-off to prevent bat-
tery drain and a 10 digit calculation feature.

Also available for use with the PC-1251 is
the CE-125 which is an integrated printer and
microcassette recorder. The PC-1251 has
been designed to fit into the CE-125.

The 24-digit thermal printer can type at
approximately 0-8 lines/second.

A wide range of software is also available

»HEWS &

PC-1251

for use with the PC-1251 including the
already proven software of the PC-1211.

The complete system including the prin-
ter/cassette module has overall dimensions of
205x149x23mm and weighs just 1-2lbs. The
price of the PC-1251 is £79-95 and the CE-
125 is priced at £99-95 (prices include VAT
and p&p). With each unit Microl will be giving
away a free £10-00 software voucher.

Microl, Dept PE, 38 Burleigh St. Cam-
bridge (0223 312453).

Walk Around 3-D

The prospect of a three-dimensional chess
game shimmering at the centre of a com-
puterised 3-D display has more appeal than
imminence. Yet developments are taking
place, and these utilise contraptions rang-
ing from contorting mirrors to whirling
corkscrews. Surprisingly, holography is not
a front runner in the race for the ‘30U,
Whilst the technical problems associated
with the production of three-dimensional
graphics may not be as simple as X Y Z, a
recent development has made possible a
true volumetric image within a glass cylin-
der.

The system uses an upright helix revolv-
ing at 30 times a second, acting as a target
for a computer controlled, low power
helium neon laser. By modulating and
deflecting the beam under microelectronic
control, it is possible to generate flecks and
lines of light on the rotor. Rapid rotation of
the helix target makes it virtually invisible,
thus creating the illusion of light lines in
space. The shape of the rotor is such that
sooner or later, any point within the display
volume will have a solid surface passing
through it, upon which the laser beam may
be struck. The computer takes care of the
crucial timing.

The experimental system, developed by
an IBM scientist and a team at Heidelburg
University in West Germany, is only
capable of delineating framework outlines.
Because of its 360 deg. viewing angle, a
feature which in itself has illuded engineers

20

until now, it is not practical to suppress out
of view contours. This is because the obser-
ver's viewpoint is not always known, and
means that solids can be represented, but
not viewed as opaque. A full colour, real
time, interactive display is claimed to be
feasible, which can be as compact as five
centimetres, or as large as five metres in
diameter.

Among the suggested applications is an
air traffic control display set above a map of
the area.
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Briefly...

Two new miniature loudspeakers now
available from Mullard, are claimed to be
the thinnest ever offered. Both are only
5mm in depth, the smallest (type
ADO1980) has a 34mm (diameter) cone
whilst the slightly larger {type ADO1985)
has a 38mm cone.

Even though only button-sized, the
loudspeakers can handle 0.-3W r.m.s. and
have a 400 to 3000Hz frequency range.
Each is offered with impedances of 8¢,
15Q or 250Q.

Construction is rugged, both
mechanically and environmentally. The
frame is a tough plastic pressing. The cone
is also plastic. A high permeability
samarium cobalt magnet enables high ef-
ficiency to be achieved within an ultra-slim
format.

Digital television signals to the recently ap-
proved CCIR Standard have for the first time
been successfully transmitted by optical fibre
link between two television studio centres. The
experimental transmission, which took place
in December 1982, used equipment developed
and built by BBC Research Department at
Kingswood Warren.

The optical fibre cable contains eight
graded-index multimode fibres, and was in-
stalled by British Telecom in the existing ducts
between the BBC studios at Lime Grove and
Television Centre, a path length of about 800
metres. The signals were carried on a single
fibre, the basic bit rate of 216 Mbit/s being in-
creased to 270 MBit/s by channel coding. A
direct modulated 820 nm laser transmitter was
used, the power launched into the fibre being
600uW.

As the television signal was carried in
separate component form, pictures of original
RGB quality were obtained at the receiving
terminal. This avoidance of intermediate PAL
coding will allow remote down-stream
processing, e.g. colour separation overlay and
special effects, to be done with a precision
which has hitherto only been achieved at the
source itself.

[ ] L o [
Mitsubishi Electric Corporation Plan to
manufacture VTRs in it's UK Factory for
sales in the European market.

The initial production of 5,000 units per
month will be made at the Haddington
Works of Mitsubishi UK which currently
produces colour TVs.

The company envisages a full scale
production of 10,000 units per month with
parts for the VTRs being supplied from
Japan at first but it is hoped that as many
parts as possible will be supplied from the
EC market.
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MARRES PLAGE

ORIC1

Late in January Oric Products Inter-
national officially launched the Oric 1
microcomputer from their HQ at
Coworth House, Ascot. This mansion set
in landscaped woodland seems an un-
likely nest from which to fledge such a
futuristic bird. Oric 1 presently available
with a 16K or 48K memory is their answer
to Sinclairs apparent monopoly of the
home and small business users market,
and at £99.-95 and £169 respectively
they are very competitive. Although Oric
1 has been available for some months
now on a mail order basis the company

plan to phase out this method in favour
of the high street retailer. Indeed orders
already recsived have outstripped their
predicted sales figures five times over,
first year sales are now expected to
reach a quarter of a million units. An im-
portant feature of this 57 key machine is
its ergonomic similarity to the typewriter
keyboard, offering such luxuries as tac-
tile feedback and auto repeat keys. The
two inch loudspeaker has an impressive
range covering six octaves, and can be
programmed to synthesise various
musical instruments. Other technical
details include—28x40 character high
resolution graphics and Telezext/View-
data compatability. With an extended
BASIC this machine uses the 6502A
microprocassor chip, and comes with a
comprehensive manual and a FORTH
cassette.

AND FINALLY...

Until recently, a family of biproducts of
the petrochemical industry, called Tetraprils
were quite useless. Now, thanks to the
research work of Botch Laboratories of
Drudgely, the lowest density member of
this family of synthetic proteins has a future
in the electronics and electrical industry.

Scientists at Botch have discovered that ex-
truded fibres of Tetrapril 1 display a
phenomenon called electrostriction. The
electrostrictive effect is the physical distor-
tion of a material whilst conducting elec-
tricity, and is usually only a fraction of a per
cent variation in overall volume. Yet, while
looking and feeling much the same as a
piece of common elastic band, a Tetrapril
fibre will contract by up to 250 per cent
when conducting small currents.

Conversion from electrical power dis-
sipation to mechanical force is 85 per cent
efficient, so that a lightweight elec-
tromechanical actuator can be constructed
which develops amazing leverage from one
watt of power consumption. It is only
necessary to anchor a fibre to the
mechanism chassis at one end, attach its
other end to a lever, and pass current
through it, and you have an actuator. The
fibre can either work against a spring, or in
antiphase against another fibre. To prove
the point, Botch has built a radio con-
trolled aircraft using Tetrapril fibres
throughout, as its servo's.

How did Botch discover such a peculiar
characteristic in a material which for years
has been thought of, literally as rubbish?
Research Director, Tom Foolery said that
the name of the biproduct itself provides
the clue !1!

puntdoun ...

Biotech May 4—-6. Wembley. O

Micro City May 10—12, Bristol Exhibition Complex. F3

The Business Computer Show May 10-12. Wembley. O

Cable {(Conf. & Ex.) May 10-12. Wembley Conf. Centr., London. O

Defence Components Expo May 10—12. Metropole, Brighton. 1

Please check dates before setting out, as we cannot guarantee the ac-
curacy of the information presented below. Note: some exhibitions may
be trade only. If you are organising any electrical/electronics, radio or
scientific event, big or small, we shall be glad to include it here. Address
details to Mike Abbott.

Brighton Electronics March. T

BEX Leeds Mar. 16—17. Dragonara Hotel. K

INSPEX Mar. 21-25. National Exhibition Cntr. Birmingham Inter-
national. Z1

Sensors & Systems Mar. 22--24. The Forum, Wythenshawe. T
Compec Wales Mar. 22--24. Cardiff University. Z1

ETM (Electronic Tesi/Measurement) Mar. 22-24. The Forum,
Wythenshawe, Manchester. T

Laboratory Manchester Mar. 23-24. New Century Hall, Corporation
St.E

American Holography Mar.—June inc. Light Fantastic Gallery. Covent
Garden, London. A8

London Computer Fair April 14—16. Central Hall, Westminster. BS

All Electronics Show April 19-21. Barbican Cntr., London. E

Fibre Optics April 19-21. Porter Tun Rooms, The Brewery (1),
Chiswell St., London ECI1. E

International Materials Handling April 19—26. Earls Court. 1
International Packaging Exhibltion April 25-29. NEC B/ham. |
HEVAC (Heating, Ventilation & Air Cond.) Apr. 26-28. Barbican. 1
Scottish Personal Computer World Show April 16—18. MacRobert
Pavilion, Ingliston, Edinburgh M

Midland Computer Fair April 28-30. Bingley Hall, B/ham. Z1
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Welsh Amateur Radio, TV & Electronics Rally May 22. Barry
Memorial Hall, S. Glam. C

Computers In The City (cont. & ex.) May 24-26. Barbican. O

Business Telecom May 24-26. Barbican. O

Internatlonal Word Processing May 24-27. Wembley Conf. Cntr. Z
East Suffolk Wireless Revival May 29. Ipswich Civil Service
Sportsground. V1

Russian Holography June—Sept. Inc. Light Fantastic Gallery. A8
Semlab June. Olympia. I

IBM Productivity (conf. & small ex.) June 14-16. Tara Hotel, London.
o

The Computer Fair June 16—19. Earls Court Z1

Compec North June 21-23. Belle Vue, Manchester. Z1
Transducer/Tempcon June 28-30. Wembley Conf. Cntr. T

Leeds Electronics Show July 5—7. University. E

A8  Holographic Exhibitions ¢ 01-826 6423
BS Robin Bradbeer, North London Poly
Reg. Rowles ¢ Cardiff 565656
Evan Steadman ¢ 0799 22612
3 Tomorrow’s World Exhibitions, Bristol
Industrial Trade Faits { 021 705 6707
Douglas Temple Studios £ 0202 20533
Montbuild Exhibitions ¢ 01-486 1951
Online ¢ 09274 28211
Trident £ 0822 467
BETA Exhibitions ¢ 01-405 6233
IPC Exhibitions ¢ 01-643 8040

mme

NNHOZ K"
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N recent years the dry battery has become much less used

due to the ready availability of mains derived supplies, and,
more recently the increased price competitiveness of Nickel
Cadmium rechargeable cells. Even so much portable equip-
ment still relies on batteries which bring with them the need
for replacement at regular intervals, and more importantly
the problem of when to do this. In theory it is very easy to
test a battery by measuring its output voltage but this can be
very misleading since a battery can often give an almost new
voltage reading if no current is drawn from it as happens
with a standard voltmeter. Some form of dummy load is ob-
viously required and by the time that this and the meter have
been organised it is often simpler to ignore the problem until
the batteries go totally flat, probably leaking as they do so.

This article describes a fairly simple and cheap battery
tester which loads the battery to 15 milliamps and indicates
the output voltage state on three light emitting diodes. The
circuit was designed for use with standard 1.5 volts/cell bat-
teries and accordingly will test for the following voltages:
1-5, 3, 4:5, 6, 9 and 12. There is no reason why other
voltages cannot be chosen, and the unit may be converted to
test NiCads by simply altering a few resistors. The tester has
no on/off switch and switches itself on when a voltage
greater than 700 millivolts is applied to the test terminals.
The current drain when not in use is well below a microamp
and so will not discharge the PP3 battery specified any
faster than the normal storage charge loss. Obviously this
implies that an absolutely flat battery will not switch the
tester on and this may be taken as a very positive indication
of the state of the battery under test.

The circuit can be split into three very distinct sections
which are the power switch, the dummy load and the
voltage detector/display. Each section will be considered
separately. Fig. 1 shows the complete circuit diagram.

POWER SWITCH

The purpose of the power switch is to turn off the supply to
the main circuit when the unit is not testing a battery. As
soon as a battery with a terminal voltage greater than 700

FLAT
poOR
Go0P
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Chris LARE

millivolts is applied to the probe TR1 switches on and thus
TR2 also switches hard on allowing the battery current to
flow into the rest of the circuit. C1 and C2 provides the main
supply decoupling. When TR 1 turns off R2 and R3 pull the
emitter and base of TR2 very close together so that TR2 is
firmly held in @ non conducting case with very minute
current flow into the main circuit. The measured consump-
tion was considerably less than a microamp. Diode D1 was
included to help prevent possible damage if the test battery
is connected back to front because although the base-
emitter junction of the transistor TR1 will work in this way
damage might occur if a 6 volt or larger battery is wrongly
connected.

A self test button was included which simply connects the
internal battery supply to the test probe input. The voltage
selector should be set to 9 volts for any useful conclusions to
be drawn from this.

DUMMY LOAD
This type of test equipment usually uses a bank of high wat-
tage resistors to act as the dummy load with the resistor
values chosen such that the desired current is drawn for
each applied voltage. The main disadvantages of this
method are that the resistors are quite bulky and further-
more, should the source voltage fall the current drawn will
also fail. in order to avoid these problems a constant current
sinking circuit was employed, which will draw 15 milliamps
from the source ifrrespective of the source voltage and so no
load switching is required.

A purpose designed integrated circuit, the LM3342, was
used to drive the dummy load sink circuit. In its natural form
the LM3342Z can only pass a maximum of 10 milliamps and
so an external pass transistor (TR3) was used to increase the
current handling to the desired 15 milliamps. The LM3342
works by sensing the voltage across R5 which it attempts to
maintain at 67-7 millivolts (at 25°C). As the voltage rises
across R5 the LM3342Z passes less current and thus the
base current into TR3 falls, reducing the overall current flow
and hence the voltage across R5. In the same way as the
voltage across R5 falls so the current flow through TR3 is in-
creased. Since this configuration is essentially a very high
gain feedback system C4 and R4 were included to prevent
oscillation starting by slightly damping the feedback
control. If a full 12 volt battery is tested, TR3
will dissipate 180 milliwatts and so a small heatsink is
recommended.

The LM334Z is heat sensitive and as the temperature in-
creases so does any given current flow in exact proportion.
The exact figure for this rise is 0-33% per °C and implies
that if the temperature rises by 10% the load circuit will
draw about 0-5 milliamps more but this is of no real conse-
guence in this application.

THE VOLTAGE DETECTOR/DISPLAY
It was decided that a three state output of ‘good’, ‘poor’ and
‘flat” would be sufficient. Three l.e.d.s were used, two driven
directly from the outputs of a voltage comparator, the other
from a couple of transistors to make it light when neither of
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Fig. 1. Circuit of Tester

the other two are on. The basic circuit uses a dual low power
open collector comparator in the form of an LM393 which is
a cut down version of the well known LM339.

In the design of a circuit such as this where various input
voltages are to be compared against a known reference
value the reference may be varied and compared with a fixed,
reference. The latter approach offers far less problems and
was adopted here, where two fixed reference voltages of
1-37 and 1-1 volts were chosen to correspond to a 1-5 volt
cell somewhat discharged and totally useless. These
voltages were derived from a 5-6 volt Zener diode chosen as
being the most stable value available. R17 allows some 6
milliamps to flow through the Zener, the voltage thus
generated being decoupled by C6. R18, 19 and 20 form a
simple divider chain to produce the required voitages which
are fed directly to the two comparators. The probe voltage is
passed to S2 which selects the required potential divider to
drop the desired test voltage down to 1-5 volts. These
dividers are not perfectly accurate but are quite good enough
for this application. This method has the advantage that the
tolerance allowed on each type of battery increases as
the battery voltage increases which is ideal. Table 1 shows
the intended threshold levels for each battery. Obviously the
1-5 volt test input is a simple direct connection. The voitage
from the common point of the divider is fed to the com-
parators via R16, which together with D2 gives protection
against wrongly connected batteries. C5 simply decreases
the impedance seen by the comparators and helps prevent
oscillation at the threshold points.

Consider the case where the battery is fully charged up to
its rated voltage which is set on the selector switch. The
voltage at pin 6 of the comparator will be 1-5 volts which is
higher than the 1.-37 reference and so the output of that
comparator will be driven low which will turn on the green
l.e.d. Similarly if the battery under test is nearly flat the
voitage on pin 3 of the comparator will be lower than the
reference on pin 2 and since the inputs to the comparators
are swapped this condition will drive the comparator output
low light the red l.e.d. The extra series resistor R21 simply
evens up the brightness of the red l.e.d. in comparison with
the other two. Both the green and red l.e.d. use the same
current limit resistor R22.

When the battery is in the state termed ‘poor’ the voltage
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applied to the comparators will be between 1.1 and 1-37
volts and so neither the green or the red l.e.d. will light and
so no voltage will be dropped across R22. This means that
TR4 will turn off so that its collector voltage will fall by virtue
of R24 with the effect that TR5 switches on lighting the
vellow l.e.d. it can thus be seen that one of the l.e.d.s will be
on the whole time the tester is switched on.

As stated before the prototype was powered from a PP3.
When the unit is in use the current drain of 16 milliamps is
larger than that recommended for the PP3 but the actual on
time should be so small as to not make this a cause for con-
cern,

CONSTRUCTION

The prototype was housed in a plastic box 120 x 40 x
65mm. The test probe connections were brought out to two
4mm terminals aliowing standard meter prods to be used
since the wide variety of available batteries renders the
mechanical design of a universal test clip very difficult. The
rotary switch was mounted directly onto the printed circuit
board and was used to hold the board into the box. It is
therefore suggested that the circuit board design shown is
used rather than Veroboard (Fig. 5).

Assembie the circuit board first but do not fit the BC461
(TR3) at this stage. When fitting the switch cut off the nor-
mal connection loops on the terminals and offer the switch
up to the p.c.b. Solder in only two of the pins and check that
it is mounted level with the board before soldering the rest of
the pins. Solder in the l.e.d.s so that they stand some ¥ 1mm
away from the board. It is as well to test the board fully
before final assembly.

Mark the lid of the box as shown (Fig. 2). The easiest way
of marking the voltages on is to mark the centre of the
switch and then lightly draw a 27mm diameter circle around

Table 1: Calculated threshold levels {Volts)
Battery Voltage 15 3.0 4.5 6.0 9.0 12
Flat Threshold 11 2.2 3.32 4.44 6-62 8.8
Poor Threshold 137 2.74 4.14 5.5 8.25 10.96

In actual practice these values will not be attained due to
resistor tolerances. Obviously 1% resistors may be used but
but this was not considered essential.
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Fig. 2. Details of panel drilling and legending

this point in pencil. Draw arcs on the circle with a pair of
compasses set to 6:5mm to correspond to each switch posi-
tion and mark each intersection with the compass point. Rub
out the pencil lines, drill and mark up the lid with Letraset.

Mark up a battery clip out of light gauge aluminium as
detailed in Fig. 3, bending it on the dotted lines to form a U.

Adjust the stop position of the rotary switch to the sixth
position and assemble the board onto the box lid. A large
washer will probably be required to space the shaft slightly.
Fit the sockets into the box, together with the test switch
and wire to the board. Briefly test the unit again before
fitting the lid onto the box.

Fig. 3. Battery clip

= o
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10 FORM U SHAPE
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Fig. 4. Printed circuit Iayout
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f Components

Resistors
R1,23 100k
R2, 3,6, 15,16, 20, 24, 25 10k
R4 390
R5 4R7
R7 18k
R8, 14 2k2
R9 27k
R10, 12 3k3
R11 47k
R13 68k
R17 560
R18 39k
R19 2k7
R21 100
R22, 26 820
All § watt 5%
Capacitors
C1 10u 16 volt elect. {(or 25 volt)
C2,5,6 0:01u ceramic disc
C3 2u2 63 volt elect.
ca4 0.1 Muliard C280
Semiconductor
D1,2 1N4148
D3 5-6 volt 400mWwW Zener
D4 Green l.e.d.
D5 Red l.e.d.
D6 Yellow Le.d.
TR1 ZTX650
TR2,4,5 ZTX550
TR3 BC461
1C1 LM3342
IC2 LM393
Miscellaneous
Plastic box 120 x 40 x 65, press to make switch,
12 pole single way switch {Lorlin type) p.c.b., small TO5
heatsink clip, PP3 battery, battery clips, red and black
4mm sockets, terminal pins, connecting wire, aluminium
for battery clip, suitable knob, test prods, Y
s1
(TEST SWITCH }
4
BATT 4 VE -ty
BATT-VE a448) (}) (g 05 06 D4
TR2 ;
R2 TRS
Al neat'® |
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. /22 o | |res
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Fig. 5. Component overlay
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internal layout

TESTING

Apply a 9 volt supply to the board via a battery and
measure the current consumption which should be close to
zero. Remove the ammeter and press the self test switch.
The circuit supply should rise quickly to 9 volts and one of
the l.e.d.s should light. If it does not appear to work measure

milliamps with the test switch pressed; a greater current
than this will indicate the presence of a short circuit. Wire a
220 ohm pot between battery positive and negative with the
wiper connected to the probe input. The voltage selector
switch should be set to 1-5 volts. Monitor the wiper voltage
which should be initially zero. Slowly increase this voltage
and check that the red l.e.d. comes on at 700 millivolts,
changes to yellow at 1.1 volts and finally changes to the
green l.e.d. at 1:37 volts and above. If this test does not
work as intended the woltage reference chain is the most
likely source of trouble. Set the switch to 3 volts and slowly
increase the voltage again checking the changeover points
are close to those in the table.

Now solder in the BC461, having first fitted on the heat-
sink. Connect an ammeter across the test switch and check
that the current tlow is around 15 milliamps indicating the
correct operation of the dummy load. Finally set the voltage
selector to 9 volts and press the test switch whereupon the
green l.e.d. should light.

IN USE

It is important to remember that this unit is set up for 1.5
voit cells, and when used on other types of battery, par-
ticularly NiCads, erroneous results will be noticed. For NiCad
batteries the tester may be modified by slightly altering the
resistors in the divider chain, making the '‘poor’ range much
narrower and reducing the base volitage used to 1-2 volts in-
stead of 1-5 volts. Obviously other battery voltages can be
tested by simply working out the resistor values in the
potential divider e.g. a 15 volt battery would require dividing
by 10 to 1.5 volts and so a 100 kilohm divider resistor

the current consumption which should be less than 20

should be used.

*

ATARI games system, plus eleven cartridges, in-
cluding: adventure, invaders, soccer, chess.
Worth over £300, only £180. Mr. M. Ward, 9 St.
Andrews Ave., Crewe, Cheshire CW2 6JJ.

VIC 20, cassette deck, 4K RAM Pack (VCR),
Joystick plus many cassettes, manuals, £165. A,
Minett, 195 Thornhill Rd., Surbiton, Surrey KT6
7TG. Tel: 01-397 2567.

WANTED Manual or circuits for Nagard 05321
dual beam scope; will pay for copying or
originals. A. C. Walkland, 11 lvy Rd., St. Denys,
Southampton.

PROGRAMMING Introductory course wanted
for free weekend. Details to R. Peace, 24 Mow-
bray Road, Northallerton.

HEATH kit GR78 receiver, £40. Heath kit scope
10-102, £50. Pye Cambridge R/T, £25. Carr. ex-
tra. Edwards, 2 Beach Rd., Burton Bradstock,
Bridport, Dorset DT6 RRF. Tel: 0308 897625.
BBC Microcomputer Model ‘B’. £100+ worth of
software and two books. Cost new £525. Accept
£325. Mr. M. Clark, Jardinet, Oakland Park,
Falmouth, Cornwall.

TANDY Quick Printer 2, recently overhauled by
Tandy, + 3 rolls of paper, £75, including postage.
lan Benton, The Pharmacy, Bardney, Lincoln LN3
5SS. Phone: Bardney (0526) 398208.

UK101 8K RAM, sound board, all cased with
manual. Bargain price of £130, 0.n.0. the lot. Mr.
I. Rhule, 59 Stanbury Rd., Peckham, London
SE15.Tel: 01-639 8433.

UK101 Enhanced 8K cased plus software.
1/2MHz. 300, 600, 4000, Baud. Tape handler,
ROM. £150 o.n.0. D. Lund, 25 Hilicrest Ave.,
Longridge, Nr. Preston, Lancs. Tel: (077 478)
4517.
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BINATONE 5-star 40 channel mobile 27MHz
CB transceiver. 4 watts. New. Japan made.
£50-00. K. Y. Chang, 041 332 7695, after 7
p-m. K. Y. €Chang, 70 1-up Ashley St., Glasgow
G3 6HW.

FOR Compukit—RAM/EPROM board + 4K
RAM, £30; toolkit, £5; BASIC 5, £10; Mother-
board, £5. Mr. N. Odell, 31 Humphrey Rd.,
Greenhill, Sheffield S8 7SE. Tel: (0742) 745027.
PRINTER and keyboard on pedestal (Terminet)
80 col U/L case 30 CPS RS232. Ex. condition,
£100. Tel: (evenings) 0744 88 3918.

ZX Spectrum 16K, £75, new. L.C.D. Multimeter,
£28; clearing out equipment and projects, s.a.e.
No callers. D. Martin, 6 Downland Gardens, Tat-
tenham Comer, Epsom, Surrey.
TELEQUIPMENT Oscilloscope type D43
B/Beam, has anyone any workshop or service in-
formation, circuit etc. for sale? John Mitchell, 8
Rutland St., Gorton, Manchester M18 8QH. Tel:
061-231 6522. )
ADVANCE type H1 a.f. signal generator
15Hz-50kHz Sinefsquare perfect £35 o.n.o.
Newnes Radio/TV service manuals 1949-1961
£20 o.n.0o. E. G. Jones, 16 Riverway, Nailsea,
Avon BS19 1HZ. Tel: 0272 853747.

ACORN Atom 12K RAM 12K ROM all leads
p.s.u. and manual included hardly used £140.
Dave Houghton, 2 Western Villas, Church Road,
Kennington, Ashford, Kent TN24 90G. Tel: 0233
23077.

ACORN Atom 12K RAM, 12K ROM + > £50
worth software and p.s.u. £150 [(can deliver
anywhete). Tel: 061 681 2875.

ATARI games computer CX2600 with five car-
tridges including space invaders and Basic
programming with keyboards £100. Mr. L. Allen,
14 Frampton Close, Bournville, Birmingham B30
1QT.

KEYBOARD with oscillator and dividers, filters
and rhythm board for organ £15. Tel: 01-644
3474 evenings. Mr. J. Pettifer, 261 Gander
Green Lane, Sutton, Surrey.

HAVE two AVO 8 want Rockwell Aim 65 or
consider other 6502 based Micro working
broken. Mr. N. Campbell. Tel: Marshalls Cross
820093 St. Helens.

MICROLINE 82 printer has anyone any infor-
mation on this printer for sale or loan? Please
phone. Mike Cole, 24 Murray Close, Andover,
Hants SP10 2HL. Tel: 0264 3983.

ORGAN Grosvenor Spinet, two manuals,
pedals, rhythm unit, playable, needs slight atten-
tion £150. Buyer collects. Tel: Ashford (Mid-
dlesex) 58878.

FOR SALE Transtec 1200 Video monitor, IR
£140. Ideal for use with microcomputer. Mr. P.
Carroll, Killagoola, Moycullen, Co. Galway, Eire.
Tel: 091 85191.

WINDSOR model 30A oscilloscope circuit
wanted. J. D. Weager, '‘Glan-y-Mynydd' Pen-
trepiod, Abertillery, Gwent NP3 2DT. Tel: 0495
214843,

SOLARTRON dual beam oscilloscope type
CD1400 15MHz spare plug-in modules full
working order £70. G. R. Bird, 56, Albatross
Gdns, S. Croydon, Surrey. Tel: 01-651 5104,
LEAK Garrard Wharfedale Hi-Fi Throughline
tuner. Varislope 111 pre-amp. Power amplifier,
Margoline player. Speakers. Data. Working. Of-
fers. G. D. Patterson, 5 Oakwood Road,
Henleaze, Bristol BS9 4NP. Tel: Bristol 624769.
C.P.U. board E.C.M. 6809 Links fitted i.c.
holders some components SiL £13. Other com-
ponents s.a.e. list. G. A. Noble, 50 Crofthill Road,
Slough, Berks SL2 1HF.

VIC 20, 5K, cassette, literature, software and
portable colour TV (Hitachi). All new £330 o.n.o0.
F. Gareeboo, Hulme Hall, Oxford Place, Victoria
Park, Manchester M14 5RR.

KEYBOARD for electric organ, 49 notes with
contacts £20. Maplin DMO2 £5. Both unused.
Tel: 041 632 5408.

FD200 SME Fluid Damper, unopened £10. Pair
monitor audio Lintz sound cable (7-5m), un-
opened £10. Tel: 07605 402.
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Micronta

Clamp Meter
£2995

This clamp-on AC ammeter is designed to measure AC current
without disconnecting or breaking the line being checked, making
it safer to use. The farge range selector knob is conveniently
one-hand operation.
incorporates a pointer lock switch holding the
pointer in position (for reading later) when the

meter cannot be seen while measuring. AC

0-6-15-60-150-300
Accuracy + 3%. Size: 736 x 213/16 x 13/16"

positioned for

current:

With carry strap.
22-160

LCD Multitester

— il

Features “"beep” continuity check
and autoranging functiont Measures
upto 1000 VDC, 500 VAC, 200 mA
{(both AC and DC), 2 megs
resistance. Accurate to within
+1 digit. 6%". Requires two “AA”
batteries. 22-192 £64.95

The meter

amperes.

1K OHMS/V Tester

Keep one in your glove
compartment. Has 2 meter,
mirrored scale to prevent parallax,
pin jacks for all ranges. AC and DC
Volts: 0-15-150-1000 Current: 0-150

mA, DC. Resistance: Rx1000
(100,000 ohms, full scale).
3V/2 x 25/16 x 1/a". Requires "AA”
battery. 22-027 £7.95

e Overload Protected
e Pointer Lock Switch

Makes Go/No-Go lests on small
signal and power types and permits
matching of similar transistors.
Indicates relative current gain,
"opens”, “shorts”. Socket plus hook
clip leads for in-circuit tasts. Output
jacks for external meter or scope.
2% x 4% x 13/16". Requires "AA”
battery. 22-025 £9.95

Wy e e——
Digital Logic
Probe

Dynamic
Transistor
Checker

Obtains power from circuit being
tested. indicates high, low or pulsed
(to 10 MH2) logic states. Minimum
detectable pulse width is 50 ns.
Tests almost every logic family
including TTL, LS, CMOS, DTL.
7% x 11/8". 34" leads.

22-301 £15.95

OVER 300 STORES AND DEALERSHIPS NATIONWIDE

Check your phone book for the Tandy Store or Dealer nearest you i i

Known as Radio Shack in the USA
-, Prices may vary at individual stores
Offers subject to availability.
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INDUSTRY
NOTEBOOK
gy or~

Inscrutable

China has nearly one quarter of the
world’s population and is the largest single
market as yet untapped by Western
technology. The inscrutable oriental of
legend is becoming less so but only very
gradually, almost reluctantly. The door to
large scale international trade is only slowly
opening but with it could come a much bet-
ter appreciation of what China is about.

Apart from the enormous population,
other statistics on China are monumental.
Her total borderline if we include the
coastline extends to 22,000 miles of which
her border with the Soviet Union accounts
for 4,300 miles. China's main preoccupa-
tion in recent years has been fear of Soviet
intentions, reciprocated by the Soviets.
Earlier friendly relations evaporated in
1966 when Chairman Mao instigated the
Cultural Revolution to maintain the purity of
the communist ideal which not only rejec-
ted the ideology of capitalism but also
Soviet communism which, in Mao’s view,
had become ‘revisionist’.

The distrust between the two communist
giants resulted in another staggering
statistic, the largest standing army in the
world with 4.75 million under arms. The
land force consists of 169 divisions in 35
armies. Eleven armoured divisions have
10,000 tanks. At sea there are 32
destroyers and frigates, 102 submarines
and about 1,000 smaller naval craft. The air
arm has 5,000 combat aircraft. And China's
nuclear arsenal now includes 5,000 mile
range |ICBMs with 3-megaton warheads.

The trouble is that, formidable as the
Chinese strength appears to be on paper,
most of the equipment is as much as 20
years out of date having depended on
Soviet technology initially and, later on,
copies made in China. Similarly, industrial
production suffered during the period of
ideological re-education. The present
leadership group appears intent on moder-
nisation in the armed forces and in industry,
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even though it involves the capitalist coun-
tries.

The Chinese trade delegation visiting
Britain and Europe in 19BO in search of
modern arms were fascinated by develop-
ments like the Harrier aircraft but were
horrified at the cost. But they could perhaps
afford some of the sophisticated electronics
to transform existing weapons platforms
into efficient defence equipment.

The first fruits of turning to Britain (at
least so far reported) are the re-fitting of
two Luda class destroyers, themseives
derived from the Soviet Kotlin class. They
are being re-equipped with Sea Dart mis-
siles, radar, fire control systems and new
operations rooms under a £100 million
contract. As China has nine of this class of
destroyer there should be the possibility of
follow-on orders.

Last January, Industry Minister Patrick
Jenkin was in Peking attempting to sell
British nuclear technology which could
result in power station orders worth several
hundred million. On a smaller scale Solar-
tron’s trade with China in measuring and
analysis equipment topped £1 million last
year.

There remains the riddle of Hong Kong
and the New Territories which are due to be
returned to China by treaty in 1997. The
prospect of an earlier date caused conster-
nation in Hong Kong last year but con-
fidence was restored by rumours that while
Hong Kong would certainly return to China
it would have a special status. Indeed it
should when tiny Hong Kong exports more
goods than the whole of China and would
therefore seem invaluable if ortly as a
profitable interface with the outside world.

The Chinese trade door may be inching
open but also in the queue outside are the
other European nations, the United States
and Japan, all competing. Lurking in the
background is the possibility of the in-
scrutable Chinese mending fences with the
Soviet Union in which case the West may
have been wasting its time.

Looking West

As well as looking East, British maufac-
turers are also looking West, particularly to
the United States. Plessey, foliowing a £34
million purchase of Stromberg-Carlson last
year, started the New Year with joint ven-
tures with Scientific Atlanta on cable-TV
and Rockwell International on military
radio. These new associations give Plessey
a foot-hold in the US market for telephone
exchanges, a technology foot-hold in the
UK for cable-TV and a US marketing foot-
hold in the USA for selling the US Army the
single channel radio access equipment
used in the Ptarmigan radio system
developed for the British army.

Racal is also taking on board US
technology for future Pay-TV and Cellular
Radio projects besides having flourishing
wholly-owned subsidiaries in the United
States. | note with some amusement that
when 10 members of the Italian Parliament
recently visited the United States on a trade
mission to examine the best electronic
manufacturing facilities, high on the list
was Racal-Milgo, wholly British owned.

This company, incidentally, rated top in
price/performance ratio, top in technology
and in the first three on service organisation
and trade literature by the 1982 Brand
Preference Survey. Overall it won the
honour of being ‘the one most preferred to
do business with’.

Another Racal company in the US is
Racal-Dana Instruments. They have just in-
vested in a new 100,000 sq.ft headquarters
in East lIrvine Industrial Park, near lLos
Angeles.

Some companies are looking the other
way. Philips, for example, is reported to be
one of the firms tendering to set up a
colour-TV factory in the Soviet Union. They
are in competition with Japanese com-
panies. it seems strange that the Russians
are so patchy in performace. After all these
years they still appear to be incapable of
performing routine mass-production tasks
like making motor cars without assistance
from outside. And what happened to the
Hungarian and Polish electronic industries?
Surely they could provide the goods?

Inmos

The months and years slip away as do
the millions in Inmos, the British semicon-
ductor outfit. Taxpayer investment is
already approaching £100 million if, in-
deed, the figure hasn't already been ex-
ceeded. And the 4,000 jobs promised will
probably never be achieved. | have always
been sceptical on politically motivated in-
vestment. |f a product is worthwhile then
private capital will automatically be attrac-
ted to it. 1 still wish Inmos well but | wish
they could have done a lot better. The grant
of a further £15 million may yet save the
company but it now looks to be an awful
long time before the total investment gets
repaid.

Telecoms

In contrast we have the recently
privatised Cable & Wireless. Lucky those
who bought in at the offered price of 168p
in October 1981. Those who held on have
doubled their money with further growth in
prospect. Booming profits have not only
benefited shareholders. Swan Hunter Ship-
builders and their workforce on the Tyne
have won an £ 18 million order for a new C
& W cable ship. it will provide work for 800
men over a period of 18 months.

And how about British Telecom itself!
Best ever profits leading to a freeze in
prices for a further few months. Of course
wa can argue that the call charges were too
high in the first place. Never mind! The
prospect of competing in a real instead of
captive market has done the trick. BT is
really trying harder and will, | believe do
better.

Fly Smiths

Next time you fly in a Boeing remember
you are also flying Smiths Industries. Their
electronic auto-throttle system is on all
727s and 737s together with a host of
other flight deck instruments. The Smiths
auto throttle {100 more sets have just been
ordered) saves fuel on all regimes of flight
from take-off to landing.
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HE transmission of speech stimulated the start of the

electronics industry. It has, however, taken over 100
years to develop a machine which will economically
reproduce the complexity of the human voice.

Until recently, all sound reproduction has been‘based on
electro-mechanical systems centred around plastic discs or
magnetic tape. Such systems are generally bulky, delicate
and expensive, and can only be used in a limited number of
environments. There are, however, a large number of ap-
plications, especially in instrumentation, where an operator
is not able to look at an instrument panel but needs to know
immediately the results of his action, and in what way to
correct them. Such applications are found in Motoronics,
Avionics and Mechatronics. In effect, the requirement is for
a speak-out unit, as opposed to a read-out unit, and it was to
this end that the Warwick Design Group produced their
Voice Synthesis Board.

Many ways of reproducing speech digitally have been
suggested. The simplest of these is to convert the analogue
speech signal to a linear digital form. As the maximum
bandwidth of speech is around 4kHz, a minimum sample
rate of 8kHz is needed. If a 12 bit analogue to digital conver-
ter is used this technique would take up memory at a rate of
96,000 bits per second.

28

Part1

-SOUND SYNTHESIS
BOARD

A method for reducing this astonishing amount of
memory is to sample the analogue signal at 8kHz but, in-
stead of measuring the absolute value at each step, simply
record whether or not the signal is increasing or decreasing.
This can be done with just one bit, thus reducing the
memory required to 8000 bits per second, without
significantly reducing the quality of the speech output.

A more radical approach to the problem is to use a
microprocessor to act in the same way as a human voice.
This means that the action of each part of the vocal tract has
to be analysed and turned into an algorithm which can be
programmed into the microprocessor. Such an algorithm is
shown in Fig. 1.1. It consists of the lungs which provide the
basic energy, the vocal cords, the mouth and the nasal
cavities. Sound generated by the vocal cords is modulated
by the mouth, the movements of the jaws, the tongue and
the lips. The whole combination can be considered as a time
variant filter, whereby the nasal cavity acts as a fixed fre-
quency resonator. Another useful feature of the human voice
is that the muscles cannot react faster than 20 to 25 milli-
seconds. Hence speech can be split up into 20 millisecond
envelopes. This characteristic can be used to great advan-
tage when trying to condense the amount of memory.

Sounds are produced by the vocal system in three ways.
Voiced sounds are generated by tensing the vocal cords
which forces them to vibrate as air is expelled from the
lungs. An example of a voiced sound is ‘ee’ in the word
‘'speech’. Secondly, fricative sounds are generated by air
from the lungs rushing past a constriction such as the teeth
or lips. The sound ‘s’ at the beginning of the word 'speech’ is
a fricative. Finally, plosive sounds are generated by a total
obstruction of the mouth cavity by either the tongue or the
lips. Air pressure is built up and then suddenly released. The
word ‘pop’ begins and ends with a plosive.

COMPUTER ALGORITHM

These elements of a human voice can be built into a com-
puter by using this algorithm. Fig. 1.2 shows a system which
comprises a random signal source and a periodic signal
source. The former is used to generate the fricative and
plosive sounds and the latter the voiced sounds. Either one
of these can be selected to drive the time variant filter which
simulates the action of the lips, the tongue and the jaw
movements. The algorithm assumes that there is complete
independence between the source and the filter and that
only one of the sources is being used at any given time. In
all, 13 parameters are needed to drive the algorithm, but due
to the reaction time of the muscles, they only need to be up-
dated 50 times a second. Hence, if a 10-bit analogue-to-
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NASAL CAVITY
Fixed
Resonator

VOCAL CAVITY

digital converter is used, only 6000 bits are needed to
synthesise one second of speech.

Further economies can be achieved by quantitising some
of the algorithm parameters such as pitch and amplitude
into a set number of values. The periods of silence which

ey . OcAUCOROS Varlable resonator occur between syllables need not be recorded, only their
Primary energy rorecisetnds o PHERECE duration. In many cases, syllables and phrases repeat and
o t.herefore.they can.be referred to by the conlwp.uter time and
Fig. 1.1. Elements of the human vocal time again. By using all these technigues it is possible to
lx]_l_[Ix_L tract reduce the data needed for the successful synthesis of
speech to as low as 1,100 bits per second.
Linear Predictive Coding (LPC), as it is known, is the most
RANDOM Frociveand  Fig. 1.2. Model of the vocal efficient means of synthesising the human voice using digital
SOURCE (Unvoiced) tract techniques. A maximum of 49 bits are needed to update the
13 parameters of the algorithm every 20 milliseconds. They
can be split up as follows:
PEIEY TIME Sroh 1) Energy (amplitude) 4 bits
VARIANT o
FILTER output 2) Repeat 1 bit
3) Pitch (frequency) 5 bits
i I 4) The ten reflection coefficients
SSCI)%'I‘RACE Vorced Spectral K1 and K2 5 bits
A= paramiclers K3-K7 4 bits
1 s K8-K10 3 bits
Pltch parameter 42 Fig. 1.3 shows how the word "HELP" is synthesised using
L l the LPC algorithm
E R I K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 FRAMETYPE
0000 SILENCE
0100 0 00000 10011 01110 1001 0111 uv
0111 1 00000 UV—-REPEAT
1101 0 10010 10000 10100 1000 0110 0111 1000 1010 100 101 010 V
1101 1 10011 V—-REPEAT
1110 1 10011 V-REPEAT
1101 0 10100 01101 01111 1010 1010 1001 0111 1000 100 101 101V
HEI_ \ 1101 [¢] 10100 01110 01011 1000 1100 11017 1000 0100 100 011 101 Vv
1101 o} 10011 10001 01010 0110 10017 1111 1011 0101 010 000 110 V
1011 1 11010 V-REPEAT
1010 0 10010 01101 00111 1000 1100 1111 0111 0010 001 010 110 V
1001 1 10001 V—-REPEAT
1001 1 01110 V-REPEAT
1000 1 01101 V-REPEAT
0010 O 01110 00101 00101 17101 10017 1110 01017 O1M 001 o1 o011 v
0000 SILENCE
0000 SILENCE
0000 SILENCE
( o111 0 00000 10100 01011 1011 1000 uv
0111 0O 00000 10001 01011 1011 0110 uv
P /010 1 00000 UV—-REPEAT
0011 0 00000 10011 00111 1010 0110 uv
‘ 0010 0 00000 10010 00101 1011 0101 uv
0000 SILENCE
1111 STOP CODE
V-VOICED
UV-UNVOICED

Fig. 1.3. L.P.C. for the word ""HELP’’

CTL PINS | TOGGLES
OF PDC

INSTRUCTION

NAME 84 21
Reset
Load address | 0 1
Readgbranch | 1 1 0 0
Test talk 110
Read bit to00
Vsrptd 010
Output 0100

€P1047]
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Fig. 1.4. Instruction set
for the TMS5100

As there are a considerable number of applications for
machines with a voice, several companies have developed
microprocessor systems to run nothing but the LPC
algorithm. Amongst these companies is Texas Instruments,
which has developed a dedicated microprocessor, based on
their TMS 1100 device. The TMS 5100 Voice Synthesis
Processor generates human speech by digitally processing
data stored in a non-volatile 128K bit ROM. it has its own
Digital-to-Analogue converter and audio push-puil amplifier.
The amount of external programming needed to drive the
processor has been reduced to a minimum. The seven in-
structions shown in Fig. 1.4 are loaded into the device on 4
control lines and 1 clock line.
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Fig. 1.6. Alternative amplifier circuit

CIRCUIT DESCRIPTION

The circuit shown in Fig. 1.5 can either be driven by a
microcomputer or by manual switches. If the latter is used,
care must be taken to debounce the PDC switch. Processor
timing is provided by a RC network connected to pin 7 of the
TMS 5100. When adjusted it will produce a frequency of
640kHz. This is divided down to give the CPU clock of
320kHz and the ROM clock of 160kHz. Three power rails
are needed to run the system. The processor uses a O to 9
volt rail, whereas an intermediate voltage of 4.5 volts is
needed for the audio output stage. The TMS 5100 loads an
address to the VM 61001 by means of the M1 control out-
put and the ADD bus. As the PDC is brought high during the
address portion of a load address sequence, the TMS 5100
brings M1 high and gates the CTL bus to the ADD bus.
When the PDC is brought low, M1 goes low and the TMS
5100 stores the nibble in its address register. Data is
transferred from the ROM to the TMS 5100 in a serial form
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over the ADD 8 line. Toggling MO instructs the ROM to
transfer the next bit. As the PDC is brought high during the
Read instruction, the TMS 5100 toggles MO and accepts
the new bit into its four bit buffer over the ADD 8 line. The
first MO after a load address sequence changes the direction
of the bi-directional ADD 8 line from transmit to receive.

The audio stage of the TMS 5100 shown in Fig. 1.5 has
been optimised for high production runs. An alternative cir-
cuit is shown in Fig. 1.6. This circuit significantly improves
the quality of the output and consists of a differential am-
plifier and integrator followed by a low pass filter. The gain
of the circuit is controlled by VR2, which in turn drives a
non-inverting amplifier and push-pull output stage.

PROGRAMMING

There are two ways in which the system can be operated.
Direct Addressing: The start address of the speech data held
in the ROM (Fig. 1.7} is toggled into the TMS 5100 via the
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LPC VOCABULARY DATA IN VM61001 (MALE SPEAKER NO. 6)

WORO LOOK-UP  START WORD LOOK-UP  START WORO LOOK-UP  START WORO
PHRASE TABLE ADDR PHRASE TABLE ADDR PHRASE TABLE ADODR PHRASE
ZERD 0002 019A | GOLF 0068 0EC6 UNIT (111103 1F42 FLOW
ONE 0004 01F7 HENRY 006A OEFF SWITCH 0000 1F94 FREQUENCY
TWO0 0006 0248 | INDIA 00s8C 0F48 START 0002 1FE2 FROM
THREE 0008 0282 | JULIET 006E 0F96 sTOP 0004 2021 ABOUT
FOUR 000A 02C5 KILO 0070 100C § TIMER 0006 2058 | GAGE
FIVE 000C 0313 LIMA 0072 1063 | VALVE 0008 20A1 GATE
SIX 000E 0360 MIKE 0074 108F LINE 00DA 2133 | GET
SEVEN 0010 0390 | NOVEMBER 0076 1001 MACHINE oooc 21B0 | GO
EIGHT 0012 03F3 0SCAR 0078 1138 | up 000E 2236 | GREEN
NINE 0014 0422 | PAPA 007A 1180 | OOWN 00E0 226A | HIGH
TEN 0016 0468 | QUEBEC 007C 1105 | OFF 00E2 22C4 | HOLD
ELEVEN 0018 049€E ROMEQ 007E 1216 | ON 0OE4 2308 | INCH
TWELVE 001A 0504 | SIERRA 0080 1260 } IS 00E6 2362 | INSPECTOR
THIR- oo1C 0556 | TANGO 0082 12C4 | NUMBER 00E8 239€ INTRUDER
FIF- 001E 057¢ UNIFORM 0084 1318 | TIME 0OEA 240E LEFT
-TEEN 0020 05A8 | VICTOR 0086 1377 | CONTROL 0OEC 2458 | LOW
TWENTY 0022 05D4 | WHISKEY 0088 13C3 | ALERT OOEE 24BC MANUAL
HUNORED 0024 0619 | X-RAY 008A 13FB our 00F0 2523 MEASURE
THOUSAND 0026 0692 | YANKEE 008C 1453 | AUTOMATIC 00F2 255E MILL
A 0028 070F ULy 008E 14A2 | ELECTRICIAN 00F4 25C0 MOTOR
8 002A 074D | AND 0090 14E6 ADJUST 00F8 2632 | MOvE
C 002C 0788 | THE 0092 1550 | POINT 00F8 2692 NORTH
0 002E 07CB | AMPS 0094 1588 | WAIT 00FA 2604 | OF
E 0030 0815 | HERTZ 0096 15C8 | AT 00FC 2704 | OPEN
F 0032 083F FARAD 0098 1618 | BETWEEN 00FE 272F OVER
G 0034 0783 | WATTS 009A 1686 | BREAK 0100 2792 | PASS
H 0036 08A2 MEGA 009C 1606 | SMOKE 0102 27CE PASSEQ
| 0038 08DC | MICRO 009E 1733 | REO 0104 2820 | PERCENT
J 003A 0911 MILLI 00A0 1746 | MINUTES 0106 2857 | PLUS
K 003C 095C | METER 00A2 17DE HOURS 0108 2881 POSITION
L 003t 099F PICO 00A4 1829 | ABORT 010A 2906 | PRESS
M 0040 09EA | OHMS 00AB 185F ALL o10C 2960 | PROBE
N 0042 0A28 | CAUTION 00A8 1882 | BUTTON 010€ 29A3 | PULL
0 0044 0AS5F OANGER 00AA 1902 | CALIBRATE 0110 29F3 PUSH
P 0046 0A87 | FIRE 00AC 1970 | CALL 0112 2A50 | RANGE
a 0048 0ABO | AREA 00AE 19C8 | CANCEL 0114 2AA1 READY
R 004A 0AE8 LIGHT 0080 1A28 | CLOCK 01186 2B08 | REPEAT
S 004C 0814 | PRESSURE 0082 1A79 | CRANE 0118 2838 | RIGHT
T 004E 0B3B | POWER 00B4 1ACA | CYCLE 011A 2BA2 | SAFE
u 0050 088A | CIRCUIT 0086 1810 | DAYS 011C 2000 | SET
v 0052 08e7 CHECK 00B8 185A | OEVICE 011E 2C58 | SHUT
w 0054 0BE9 CHANGE 00BA 1B8F DIRECTION 0120 2CBF | SLOW
X 0056 0C30 | COMPLETE 008C 1BEOD 0ISPLAY 0122 2030 | SOUTH
\/ 0058 0C56 CONNECT 00BE 1C49 DOOR 0124 2D8A | SPEED
z 005A 0c9s DEGREES 00co 1C98 | EAST 0126 20B8 | TEST
ALPHA 005C OCFO MINUS 0oc2 1CFB ENTER 0128 20F1 | ToOL
BRAVO 005k 0D40 | REPAIR ooca 1062 | EQUAL 012A 2€3A | TURN
CHARLIE 0060 0085 | SECONOS 0oce 1009 | EXIT 012C 2€90 UNDER
DELTA 0062 0008 | SERVICE 00c8 1E44 FAIL 012€ 2ECF VOLTS
ECHO 0064 0E16 NOT 00CA 1E8A FEET 0130 2F23 WEST
FOXTROT 0066 0E51 TEMPERATURE oocc 1ECA FAST 0132 2F60 YELLOW

control lines. As 18 bits are needed to address one location
in a memory of this size, and there are only 4 control lines,
then 5 nibbles of 4 bits are used. Each nibble is preceded by
a load instruction. After all 5 nibbles have been loaded a
‘Read Bit' instruction is toggled into the processor. This in-
struction reverses the bi-directional memory bus and when a
‘Speak’ instruction is toggled in, data is transferred from the
ROM to the TMS 5100. This data is then processed and
fed to the audio output via the 10 bit digital to analogue
converter.

Indirect Addressing: The second method is to use an in-
direct ‘Read and Branch’ instruction. Fig. 1.8 shows the flow
chart for this instruction. At the bottom of the ROM there is
a look-up table which holds all the start addresses of all the
words held in the memory. If the ‘Read and Branch’ instruc-
tion is used the address of the look-up table which holds the
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LOOK-uP

TABLE
0134
0136

0138

013A
013C

013E

0140
0142
0144
0146
0148
014A
014C
014E

0150
0152
0154
0156
0158
0154
015C
015E

0160
0162
0164
0166
0168
016A
016C

016E

0170
0172
0174
0176
0178
017A
017C
017¢

0180
0182

0184
0186
0188
018A
018C
018E

0190
0192
0194
0196
0198

START
ADOR
2FCB
2FFA
3065
30BE
30FC
318A
31A5
31E0
3233
3270
32cc
3330
3375
33DF
3440
3460
34C1
3534
3596
3500
3635
36AB
36F3
3730
3799
3705
3815
3855
38A4
3808
395F
39c0
3A1A
3a49
3ATE
3AEC
382F
3880
38D2
3c0D
3c3D
3C70
3Cc5
300C
3091
30€8:
JEIF
3E5A
3EAD
3EFE
3F42

Fig. 1.7. Vocabulary for the VSB




‘ START ’

POC. 0000 PDC 1100
RESET READ &
BRANCH
Fig. 1.8. Flow chart
for a Read & Branch
instruction
POC 0000 POC. 1010
RESET SPEAK
PDC: 0000 POC. 1110
RESET TEST
TALK
POC 0010
LOAD
STILL
ADDRES‘ 15 CTL =1 TALKING
PDC XX XX
ADDRESS)

ADDRESS

r )

some typical speech scenarios

burglar alarms
RED ALERT. INTRUDER AREA ONE.

video games

RANGE: TWO THOUSAND FEET.
DIRECTION: THIRTY-NINE DEGREES
EAST.

ALPHA BRAVO TO (use TWO) WHISKEY
FOXTROT.

POSITION SAFE.

MOVE FAST.

personnel security

STOP. DOORIS AUTOMATIC.

INSERT PASS.

PRESS ENTER BUTTON ON RIGHT.

WAIT TEN SECONDS. CHECK NOT
COMPLETE.

CAUTION.

FAIL. PASS NUMBER IS NOT O K.

CALL MANUAL INSPECTOR.

CANCEL PASS. ABORTCYCLE.

safety

GET SERVICE UNIT.

DANGER: TEN THOUSAND VOLTS.
LINE VALVE PRESSURE HIGH.
GETELECTRICIAN.

REPEAT TEST ON TIMER SWITCH. J

L

LOADED 1
Capacitors
C5,C3,C11 100n (3 off)
Ci1 68p
C4,C7,C6,C10 1n (4 off)
C9.C8 10n (2 off)
Integrated Circuits
4 Ic1 TMS 5100
IC2 VM 61001
COMPONENTS . .. I3 4011
IC4 324
Resistors
R1-4,R17,R18, R19, R22, Transistors
R24,R31,R33 10k (11 off) TR1, TR3-TRS8 2N3904 (7 off)
R6,R7,R8.R9,R10,R11 4k7 {6 off) TR2 2N3906
R13,R14 47 (2 off)
R23 12k Miscellaneous
R20, R32, R34, R35, R36, 8 ohm loudspeaker
R37.R38 22k {7 off) 10-way printed circuit connector
R21,R27 6k8 (2 off}
R26 I i Constructor’s Note
v oy S SR T The TMS 5100 is available from the Warwick Design
JLISLOnS 13 unless otherwise stated Group at £14, the VM61001 at £16, the printed circuit
4 board £5. A full kit of components is available for £37 from
Potentiometers the Warwick Design Group, 12 St. George's Road,
VR1.VR2 50k (2 off) Leamington Spa CV31 3AY.
4

starting address of the required word is first toggled into the
TMS 5100 via the CTL lines. A ‘Read and Branch’ instruc-
tion is then executed, and on receiving a ‘Speak’ instruction,
the audio output is activated.

CONCLUSIONS

The voice synthesis board described above can be used
as a basic building block in many different applications. It
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can be interfaced directly to a microcomputer or used to
enhance an existing instrument such as a digital voltmeter,
frequency meter, digital clock, or CB radio read out.

NEXT MONTH: A method for interfacing the voice syn-
thesis board with a 3 digit, 7 segment display will be
described.
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WANTED Buy or borrow, handbook manual for
Ferrograph series Four, also require bulk tape
eraser. Robert Du Pontet, 55 Staplegrove Road,
Taunton. Tel: {0823) 72308.

WANTED Circuit or manual for miniature os-
cilloscope type CT52. Buy or borrow. W. D.
Goodwin, 1 Long Meadow, Natland, Kendal,
Cumbria LA97QZ.

ACORN Atom fully expanded TV monitor,
cassette recorder, p.s.u., tool kit, ROM, 36
software tapes inclusive, £220-00. Mr. R. W.
Hearn, 10 Speedwell Close, Pakefield, Lowestoft,
Suffolk NR33 7DU. Tel: Lowestoft 66026.
MAPLIN matinee. organ for sale, complete and
working. £370. Tel: 01-578 5448 (Greenford).
D. J. Comber, 66 Chinnor Cres., Greenford,
Middx. UB6 9NX.

UK101 32 x 48 12K BASIC 16K RAM
Motherhood, EPROMS + Programmer sound
+MHz 3/600B software, £280 o.n.0. N. Brooks,
103 Drake Rd., Harrow, Middlesex HA2 9DZ.
Tel: 01-868 9524.

WANTED, to buy or borrow, handbook for tele-
quipment oscilloscope type D56. G. V. B
Russell, North Yeo, Instow, Bideford, Devon
EX39 4JJ. Tel: (0271) 860570.

ZX81 32K with “Fuller” keyboard, p.s.u. and
case. 3-D maze game. Three books, Sinclair
manual, £100. M. Bond. 2 The Grange,
Eastbourne Road, South Godstone, Surrey RH9
8JQ. Tel: 034-285 3168.

CAS10 FX702-P pocket computer with printer,
cassette interface and 5 rolls of paper. £115
o.n.0. S. J. Riddle, 51 Marshalswick Lane, St.
Albans, Herts. AL1 4UT. Tel: {(0727) 53946.
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WANTED Cosser type 23D cathode ray tube. A.
F. E. Riley. 1 Boulton Sq., West 8romwich,
Staffs.

LOGIC cards: 6 FNDBOO displays and CD4511,
£3.00. PSU +5/-12 with power-on reset,
£6-00, p.p. extra. Norman Simons, 187 Lad-
broke Gr., London W10. Tel: 01-969 6150.
MARSHALL 100 watt amp transistorised, lead
good condition. £100 o.n.o. Mr. A. C. Clews, 5
Hedgerow Dr., Kingswinford, West Midlands
DY6 7SA. Tel: 271404 (0384).

PHILIPS 1700 V.C.R. with tapes, faulty head,
£80. Buyer collects, Cash please. J. Gray, 9 New
Road, Hextable, Swanley, Kent BR8 7LS. Tel:
Swanley 64486.

WANTED circuit diagram of ZX80. Will pay
photostating, postage etc. Robert Forsyth, 45
Cyclamen Road, Swanley, Kent BR8 8HH. Tel:
Swanley 64394 after 6pm.

UK101 8K, Cegmon, new Basics,
1,3,4,16/32x48 screen, cased, PE extension
boards (No i.c.’'s) £80 o.n.o. Somerton 72663
evenings.

6 VOLUMES Radio TV servicing 1968 to 1974
mint condition £14.50 carriage extra, weight
18lbs. D. Clark, 2 Eriskay Avenue, Hamilton,
Strathclyde, Scotland. Tel: Hamilton 421757,
UK101 plus 610bd. 32K RAM 2 x Mini Disk
drives, SEK 65D 3.3 DOS, Link 65 Cegmon b/w
monitor £450 o.n.o. Stuart Higgins, 138 Lower
Farnham Road, Aldershot, Hants. Tel: Ald
28796.

UK101 8K-32L cased Cegmon resident Basics
1,2,3,4,5, T/KIT li, Codekit + cassettes Assem-
bler, Forth, Exmon, games £200. p/exch? Tel:
0252 546739, Farnborough, Hants.

WANTED Reasonably priced synthesised short-
wave receiver, also spool type VRT. Write first:
16 Rosalind House, Stanway St., London N1
6RR.

2 x 5 Octave keyboard 2 x 5 Octave PC/B key
swirch assemblies, 2 x foot controls S/L reverb
unit, unused, £80. F. L. Mebhurst, 168 Maesglas
Cres., Newport, Gwent NPT 3DA.

TWO +15V power supplies complete, uncased,
£10 ea. Four RC4195 +15V regulators, £3 ea.
Paul Blackburn, 33 St. Annes Rd., New Marske,
Redcar, Cleveland. Tel: Redcar 485127.

MQNO DX TV for sale, pro. conversion, isolated
chassis, all bands, video/audio in/out, £25 o.n.0
Mr. A. Bouskill, 129 Lyminster Rd., Sheffield, S.
Yorks S6 1HY. Tel: 0742 311191

WANTED Good quality Gould oscilloscope,
double beam, 10MHz min. or similar. Must have
good triggering. Anthony Collins, 34 Lock
Assynt, East Kilbride, Glasgow G7H 20wW.
SOLDERING iron, Weller TCP 24V/48W {needs
transformer to use), plus bench stand. Unused
present, £15 including postage. Tel: Oxford
{0865) 779855.

WANTED circuit diagram of ZX80. Will pay
phctostating, postage etc. Robert Forsyth, 45
Cyclamen Road, Swanley, Kent. BR8 8HH. Tel:
Swanley 64394 after 6pm.

UK101 8K, Cegmon new Basics,
1,34,16/32x48 screen, cased, PE extension
boads (Noi.c.'s) £80 o.n.0. Somerton 72663.

6 VOLUMES Radio TV servicing 1968 to 1974
mint condition £14.50 carriage extra, weight
18Ibs. D. Clark, 2 Eriskay Avenue, Hamilton,
Strathclyde, Scotland. Tel: Hamilton 421757,
UK101 plus 610bd. 32K Ram 2x Mini Disk
drives, SEK 6503.3 DOS, Link 65 Cegmon b/w
monitor £450 o.n.0. Stuart Higgins, 138 Lower
Famham Road, Aldershot, Hants. Tel: Ald
28796.

UK101 8K-32L cased Cegmon resident 8asics
1,2,3,4,5, T/KIT H, Codekit + cassettes Assem-
blei, Forth, Exmon, Games £200. p/exch? Tel:
0252 546739, Farnborough, Hants.
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Copies of Patents can be obtained from:
the Patents Office Sales, St. Mary Cray, Orpington, Kent. Price £1.60 each.

BACK TO TESLA

Something o/d for a change. There's been a
ot of interest recently in the life and work
of Nikola Tesla, largely due to the publica-
tion of a new biography. Tesla’s American
patent, number 645576 of March 1900, is
well worth a read, even today. You can read
it on micro film at the Science Reference
Library, attached to the British Patent Of-
fice, in Chancery Lane, or you can buy a
photo copy made from micro film for
around £1.

Tesla’s patent, entitled ‘System of
transmission of electrical energy’ was filed
in 1897. At first sight it may look like a re-
invention of Marconi's first ideas for radio.
But Tesla wasn’t talking about the
transmission of low-powered message
signals, he was proposing the transmission
of electric power in bulk over long dis-
tances, without wires. 'l contemplate em-
ploying my invention on an industrial scale’,
he wrote ‘for lighting distant cities or dis-
tricts from places where power is ob-
tainable’. Was he a hundred years ahead of
his time, or a fool?

In the drawing the transmitter is a
transformer with a primary C and a secon-
dary A. The secondary is wound from thin
wire and connected to a steel cable B
suspended high in the air by baloon D. In-
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termittent power is input from source G, for
instance a capacitor.

The receiver is of similar construction,
with lamps L as the load. Tesla buiit a small
scale model and claimed that he could
transmit power from one unit to the other in
a vacuum environment with a potential of
around 4 million volts. ‘It was easy under
these conditions’, he wrote in the patent,
‘to transmit with fair economy considerable
amounts of energy He claimed that by
cranking the voltage up to about 50 million
volts, with:a secondary 50 miles in length,
and suspended aerials 35,000 feet above
sea level, it would be possible to transmit
‘many thousands of horse power — many
hundreds and even thousands of miles’. The
system, he said, could also be used to
transmit messages. Another idea was to
manufacture materials like nitric acid and
fertilisers, from gases occurring naturally in
the upper atmosphere.

Tesla was at pains in the patent not to
claim the apparatus, just the method of
transmitting electrical energy through the
upper air strata. Reports, perhaps not as
crazy as they at first sound, suggest that
the Russians may have recently been
putting Tesla’s patent theories to the test
using modern technology.

SPEAKER IMPROVEMENTS
Celestion, the Ipswich loudspeaker
manufacturers, have received considerable
critical acclaim for their SL6 unit. The com-
pany have been cagey about giving
technical details on fine points of construc-
tion, but their patent applications are now
being published.

European patent application 0065882
covers the HF tweeter dome which is an
important factor in the sound of the SL6.
Conventionally radiating domes have been
made out of impregnated cloth, plastics or
metals like aluminium or titanium. The snag
has been poor heat dissipation. When the
speaker is playing loud music, especially
pop with synthesizers in the orchestration,
there is a considerable amount of high fre-
quency energy to be reproduced. The drive
coil heats up and may burn out. Cooling
fluids have been used as a heat sink. Now
Celestion have killed two birds with one
stone by making the dome radiator serve as
its own heat sink.

The patent lists a wide range of
possibilities, but essentially the dome is for-
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med from one or two layers of a metal
which is a good heat conductor. Aithough
silver and gold are usable, they are too ex-
pensive, so copper is chosen in practice.
The dome is less than 1mm thick, and for-
med by metal deposition, for instance in a
vacuum or by RF sputtering. If acoustic
damping is needed, the dome can be for-
med from two layers of metal separated by

FIG.1.

a filler layer of plastics or rubber. It can also
be protected by a very thin coating of non-
metallic material.

Celestion has also filed a European pa-
tent application, number 0065883, on a
different way of securing a ring radiator to.
its clamps, so that the unit doesn't fall apart
when driven at high power. Fig. 1 shows
the conventional way of securing a
diaphragm 10 between ring clamps 12. The
drive coil 16 is wound on tubular former 14
and secured to the apex of the diaphragm
at butt joint 18, by glue. Because the area
of adhesive contact is so small, the joint is
liable to fail under load.

To overcome this Celestion makes the
diaphragm in two halves, one half also serv-
ing as the former for the drive coil. Fig. 2
shows one half of the diaphragm 22 with
an angled tongue 22C at the end. The other
half of the diaphragm 24 has a large flange
24C which serves as the former for coil 28.
The two halves of the diaphragm are glued
together at the tongue 22C, so there is a
much larger area of adhesive contact and
less likelihood of failure under load.
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Michael Tooley BA. David Whitfield MA M.Sc.

INDSCREEN wipers have featured on modern motor

vehicles since their earliest days. At first, drivers con-
sidered themselves lucky to have even a single electrically-
driven wiper blade, usually running at a fixed speed, and re-
quiring manual parking when no longer required. With the
passage of time, improvements in the form of twin-bladed
wipers, switched speeds, self parking and intermittent
wash/wipe facilities have been introduced. Although con-
sidered by some to have detracted from the ‘character’ of
the earlier cars, these changes have undoubtedly been of
significant benefit to the motorist at large. Typically now
even the basic models feature two-speed self-parking twin
front wipers, usually with intermittent wash/wipe facilities,
as standard equipment.

The advent of the popular hatchback style has seen the in-
troduction of tailgate wash/wipe on many cars. The normal
arrangement is to provide a single-bladed, slower-running
wiper running at a fixed speed with self-parking, and in many
respects this is often adequate. There are situations,
however, in typically English periods of wet weather when
the rain, although continuous, is not really heavy enough for
the rate of wipe provided. This can lead to the driver con-
tinuously switching the wiper on and off, which is both dis-
tracting and tiresome. The alternative is a wiper which tends
to ‘drag’ across the rear screen surface, resulting in a screen
which is more smeared than wiped; the noise in itself is
often as distracting as the reduced visibility is hazardous.

The unit to be described will provide a variable speed con-
tro! for a rear screen wiper to help overcome some of the
problems described above. It uses a small number of low
cost components, and can be fitted with the minimum of
rearrangement to the existing vehicle wiring. When installed,
the unit can be used to select any rate of wipe betwzaen once
every minute and the maximum of the rate fitted as stan-
dard. The existing wiper controls are retained, allowing
drivers unused to the additionat facilities to drive as normal.

+12 VOLTS -

SINGLE - SPEED

W/WIPE
p—cC WIPER MOTDR
WIPE b
OFF 1 W

W/WIPE [
L

WIPE i (3 WASHER

ReE PUMP
/3

Fig. 1. Conventional tailgate wash/wipe circuit
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CONSIDERATIONS

A typical tailgate wash/wipe circuit is shown in Fig. 1 with
the controls set in the ‘wipe’ position. The +12V lead
labelled 'a’ is permanently connected to the wiper motor,
and provides power for self parking when the driver moves
the control from ‘wipe’ to ‘off’. The motor housing itself con-
tains another switch which disconnects the winding from
lead 'a’ when it reaches the parked position. Lead ‘b’ is con-
nected to ground in the ‘off position to help prevent the
motor overshooting the parking position {thereby starting
another wipe cycle) by collapsing the motor field when ‘a’
becomes disconnected. In the 'wipe’ position, ‘b’ ensures
that the motor continues turning through the parking posi-
tion, thereby producing continuous operation of the wipers.
Internally within the motor, ‘a’ and ‘b’ are both connected via
a diode and a rotating switch arrangement to one end of the
motor winding, while the other end is permanently
grounded.

One consideration in producing a wiper delay unit is that,
although intended to be used when the normal wiper control
is set to 'off’, it should not interfere with the wiper if used
when the control is set to ‘wipe’. The basic principles of the
unit to be described are shown in Fig. 2. The delay unit,
when switched on, produces a continuous stream of pulses
to drive switch S 1. The duration of each pulse is chosen to
be tong enough to ‘kick’ the wiper out of its parked position,
but not so long as to exceed one complete wipe cycle (which
on a smalt hatchback is typically just under two seconds).
Varying the interval between these pulses then gives the
method of varying the rate of wiping. The unit described
allows variation from one wipe every minute, up to the max-
imum rate supplied of approximately 30 to 40 wipes per
minute. As can be seen from the schematic in Fig. 2, if both
the defay unit and the normal wiper controls are both
switched ‘on’, the wiper will operate continuously at the
standard fixed speed without difficuity.

a

+12VOLTS ”
W/WIPE L SINGLE -SPEED
P —— S1 b W1PER MOTOR
WIPE A
T 1 7
OFF : ‘
E Ny
Z ' L&
1
!
i + DELAY UNIT
Flg.' 2 OFF/ON |
Tailgate i 4
wash/wipe i
H W/ WIPE 1
with delay :
i WIPE WASHER
unit i

oFF PUMP
—)
GanD) A
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Fig. 3. Circuit of delay unit
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CIRCUIT

The wiper delay unit is designed around a general purpose
circuit board which may be readily adapted for use with a
wide variety of wiper configurations. The circuit diagram for
this basic module is shown in Fig. 3. The basic timing ele-
ment is the ubiquitous 555 monolithic timer, I1C1, which is
used here in a conventional astable configuration. The out-
put low period from pin 3 of IC1 is set by R2 and C1,
according to the equation T, = 0-7 R2 C1, while the output
high period for fixed values of R2 and C1 is set by R1 and
VR1, accordingto Ty=0-7 {R1 + VR1 + R2) C1; both equa-
tions give times in milliseconds for resistances in kilohms
and capacitances in microfarads. The component vaiues
shown in Fig. 3 will produce a fixed low output period of 0-7
seconds, while the output high period will vary from approx-
imately 1-3 seconds (minimum VR1), up to around 70
seconds {maximum VR1). This produces a useful range of
pulse-to-pulse intervals, but without the need for any
unusual component values.

The series switching device is a Darlington power tran-
sistor, TR1, which is operated in common emitter mode. The
load is connected in its collector with a fuse, FS1, included
for protection, and an l.e.d. gives an indication of the output
state. In this configuration, the load is switched on when the
output of IC1 is low. With the transistor specified mounted
on a suitable heatsink, loads of up to 5 amps may be con-
trolled. This would allow the older type of wiper without self-
parking facilities to be controlled directly; simply adjust the
value of R2 to give an output low period which is equal to
the time taken for the wiper to complete one wipe cycle. In
simple applications the load is connected between terminals
5 and 6 of the delay unit, and FS1 and D2 are chosen to
have ratings appropriate to the load concerned. There is,
however, no simple, cheap and robust method of using
semiconductor switching when the load is a seif parking
wiper, and so the load on TR1 will be the relay coil for the
switch S1 which is shown in Fig. 2. In this case, the ratings
of D2 and FS1 may be significantly reduced; 1 amp will
allow a useful number of relays all to be connected to the
same output without overload.

The general purpose circuit described above may be used
for a wide range of applications simply by changing the
timing components to give the required on/off periods.
Alternative values may be calculated from the equations
given.

CONSTRUCTION

The basic delay unit described above and shown in Fig. 3
is built on a small single-sided p.c.b., the foil layout of which
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( COMPONENTS j

Resistors
R1 8-2k
R2 10k
1k (2 off)
R4 470
VR1 1M variable potentiometer with switch

Capacitors
C1 100u 16V elect.
C2 100n ceramic

Semiconductors
ICt 555
TR1 TIP126
D1 0-2in Le.d.
D2 ~ See text
D3 - 1N4QO1

Miscellansous
Terminal pins (€ off)
12 volt changeover relay (see text)
Printed circuit board
Tap-in connectors (4 or 5 off — see text)
P.c.b. fuse holders (2 off) pius fuse (see text)
Insulating hardware for TR 1 {optional)

L Socket for IC1 (optionat)

J

is shown adjacent. The corresponding component iayout (on
the top side of the p.c.b.) is shown adjacent. For low power
loads such as relay coils, and other loads up to approx-
imately 1 amp, the use of a heatsink for TR1 is not
essential, but will render the unit more robust. Above 1 amp,
the use of a heatsink is recommended; one rated at around
10°C/W is suitable and will fit on the p.c.b. shown. The
metal tab of the TIP126 is connected to the collector and
hence in some applications it may be desirable to insulate
the tab from the heatsink using a standard mounting kit.

Care should be taken to ensure the correct orientation of
the polarised components but otherwise no special handling
procedures are required. The use of a d.i.l. socket for IC1 is
optional, and connections to the p.c.b. are made using ter-
minal pins which are a push-fit and then soidered to the cop-
per track. The component layout for the unit is in no way
critical, and constructors may prefer to use a small piece of
Veroboard in place of the p.c.b. shown.

The track layout for the p.c.b. allows either a preset
resistor or a fixed resistor to be fitted in the place shown for
VR1. This allows the provision of a single preset wiper speed
in applications where this will suffice, or where there is in-
sufficient space to mount a variable control on the
dashboard. In the majority of applications, however, it is ex-
pected that neither a fixed resistor nor a preset will be moun-
ted on the p.c.b., ana instead a potentiometer will be wired
between pins 2 and 3 and mounted on the dashboard; the
unit on/off switch is most conveniently combined with VR 1.
In situations where the delay unit will be mounted away
from easy access, it may be useful to fit a 5 amp fuse in the
p.c.b. holder, and then use a standard in-line automotive
fuseholder with a more appropriate fuse to protect against
overloads and faults. In general, FS1 (or the in-line fuse) and
D2 should be chosen to have a rating approximately twice
that of the continuous rated load current. In relay-driving
situations, 3 1 amp fuse and 1N4001 diode or similar are
suitable components.

37



TESTING

When the p.c.b. assembly is complete, it should be carefully
checked for dry joints and solder bridges between adjacent
tracks. The board may then be mounted in a small plastic or
diecast box if required, prior to some pre-installation tests. A
12 volt supply, preferably with an electronic over-current trip
or at least with a 1 amp line supply fuse, should be connec-
ted between pins 1 and 4. A short wire link should tem-
porarily be fitted between pins 2 and 3. Turning on the sup-
ply should cause the l.e.d. to begin to flash every 2 seconds,
with a mark:space ratio of approximately 1:2. The supply
current should vary between approximately 5mA (l.e.d. off)
and 50mA (l.e.d. on). As a final check, the voltage between
pins 5 and 6 should fluctuate between just below the supply
voltage and O volts, following the indication of the l.e.d.
on/off, respectively. Removal of the shorting link between
pins 2 and 3, and substitution with a resistor should cause
the le.d. to remain extinguished for a period which is
progressively longer as the resistance is increased.

INSTALLATION

The installation of the delay unit, relay and switch/optional
speed control follows the wiring diagram shown in Fig. 5. If
only a fixed speed is to be used in conjunction with a p.c.b.
mounted component for VR1, then the two wires marked
with asterisks in the drawing are simply omitted. The first
step is to identify the two wires from the normal wiper con-
trols which are marked ‘a’ and ‘b’. This is best done with the
aid of the wiring diagram for the car, but may easily be done
with the wiring to the dashboard switch exposed. In case of
doubt, wire ‘a’ will carry +12 volts whenever the ignition cir-
cuit is switched on, whereas wire ‘b* will carry +12 volts
only when the ignition is on and the wiper controls are on.

When leads ‘a’ and ‘b’ have been identified, switch off the
ignition and use four tap-in connectors (coded 1 to 4 in the
diagram) to complete the circuit. It will be necessary to cut
wire ‘b’ as shown between connectors 2 and 3, and in many
cases a fifth connector may be used to connect p.c.b. pin 4
to ground via one of the leads on the norma! wiper switch.

Fig.4. Foil pattern for p.c.b. and board layout (right)

_/

WIPER
MOTOR

WIPER
CONTROLSI

CUT PREVIOUSLY CONTINUOUS
WIRE BETWEEN 2 AND 3

COMMON
e
-
Hine  nof
coIL € '=H. \
~RELAY
SWITCHED
POTENTIOMETER
*
;——\ \SEE TEXT
‘/
4 5 [ 2 3 ]

PRINTED CIRCUIT BOARD

Fig. 5. Details of unit installation

The relay shown may be mounted either in the same box as
the p.c.b. or secured anywhere convenient. This relay may be
almost any changeover relay fitted with a 12 volt coil; car
accessory shops usually stock these for headlight
changeover and similar purposes.

CHECK OUT

When installation is complete, ensure that the delay unit
is switched off, and turn the ignition back on. Check that the
normal tailgate wiper control still func-
tions correctly. {f the wiper runs con-

tinuously regardless of the control

HEATSINK

®: setting, it is likely that the connections
®s to the relay switch contacts have been
- confused, and these should be
O} checked. When all is satisfactory, the
@s normal wiper control should be retur-

ned to ‘off’, and the delay unit switched
on. Turning VR 1 fully clockwise should
produce a wiping speed very close to
the normal speed. If the control ap-

pears to work the other way round,
simply move the lead from p.c.b. pin 3
to the unused pin of VR 1.

The final check should be to set the
unit to the slowest wipe rate (VR 1 fully
anti-clockwise), and then turn on the
normal wiper control. The result should
be to restore the normal wipe rate.

The unit is now ready for use on the
road in the next wet period; an oppor-
tunity to use it in anger will not
normally be long delayed! *

[GATIN)
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@ Builtin electronic sren drives 2 loud speakers

@ Provides exlt and entrance delays together
with fixed alarm time

® Battery back-up with tuckle charging facility

® Operates with magnetic switches, u/sonic or
I.R. units

® Anti-tamper and panic facility

CA 1250

This exciting new module offers all the possible

features likely to be requrred when building an

ntruder alarm system. Whether used with only 1 or

2 magnetic switches or in conjunclion with several

ulirasonic alarm modules or infra-red units, a really

effective system can be constructed at a fract:on of

the cost of comparable ready-made units. Supplied

with a fully explanatory Data Sheet that makes

installation straght forward. the module 1s fully

tested and guaranteed.

*available in kit form £16.95 plus VAT

@ Stabiised output voltags

® 2 operating modes - full alas
panic facinty

® Screw connechons for ease of installabon

anti-tamper and

@ Separate relay contacts for swiching external
loads
@ Test loop faciity

ULTRASONIC
ALARM

MODULE
US 4012

Fully built
& tested

Adjustable range
from 5ft. to 25f.

4-9

effective fully built

module containing both

ultrasonic transmitter and

receiver and circuitry for providing

false alarm suppression. This module.
together with a suitable 12V power supply
and relay unit as shcwn, forms an effective

though inexpensive intruder alarm. Supplied with
comprehensive Data Sheet. it is easily mounted in a
wide range of enclosures. A ready-drilled case and necessary

hardware is available below.

DIGITAL VOLTMETER MODULE DVM 314

With this fully built and calibrated module a wirte range of accurate

thermometers, battery indicators et

Fully built & tested

@ Positive & negative voltage with an FSD of
999mV which is easily extended

) Requnes only single supply 7-12V

®| y-01% ~14d

. arge bright 0.43" LED d-splavs

® Supplied with full apphcations data

such as

an be constructed al afraction of the cost of ready-made units. Full

details are supphed for extending the voltage range. measuning current. resistance .and temperature.

Fully guaranteed. the unit has been supphed to etectricity

Temperature Measurement Kit

Using the LC. probe supplied. tins kit provide
from -10°C to + 100°C.
accurate digita! thermometer

thorities. Government departments, et

Power Supply & Relay
Units PS 4012 £4.25 + var

Prowides a stabiised 12V autput and relay with 3A
contacts. The units designed to operate one or two
of the above ultrasomc units. Fulty built and tested.

DT.10 £2.25 +var

a linear output of 10mMV°C over the temperature range
The unit 1s ideal for use in conjunction with the DVM module providing an

Power Supply PS.209

This fully built mains power supply provides two stabihsed s

£4.95 4 var

olated outputsof 9V, 250mA each. The unit

is ldeally suited for operating the DVM and Temperature Measurement module.

DUERSI;

2% 31N

JRE Bk s it
m@- M 4 & fartte tg

Siren Module
SL 157

£2.95 +var

Produces a loud and penetrating siiding tone operat-
ing from 9-15V Capahle of dnwing 2 ofl 8 ohm
speakers to SPL of 110db at 2M

Contalns an inhibit facility for use with shop lifting
loops or other break 10 activate arcuits.

Add VAT & 50p post and packing

to all orders.

Shop hours 9.00 - 5.30 p.m.

{Wed. 9.00 - 1.00 p.m.}

Units on demonstration - callers

welcome. $.A_E. with all enquirles.
Telephone erders
welcome.

13 S.r

T

With the ald of revolutionary electronlcs, easy-to-follow instructions and our superb technical back-up service .
organ from a kit — and save half the recommended retail price. Want to know more? Justfillln the coupon and we’ll send you FREE details of
the superb WERSI range — you’ll get the facts — inside and out!

Hardware Kit
HW 4012 £4.25, var

A suntable ready-dolled case with the vatious mount-
ing pillars. mains switch socket and nuts and bolts.
Designed to house the ultrasonic alarm module
together with its power supply

Size: 153mm x 120mm x 45mm.

PEY ¢

.Aﬂ

1l 4

335!1&15&&3&& W

* ACCESSORIES *

3-position Key Switch lor use with
CA 1250, supplied with 2 keys

Maynetuc switch {with magnet)

5" Horn speaker for use with CA 1250
and SL 157 £4.95,

RiISCOMP LiMIiTED
Dept. PE 4

21 Duke Street,

Princes Risborough, Bucks.
Princes Risborough (084 44) 6326
Please allow 7 days for delivery

£3.43
£1.17

Wersi-the Range of Organs You Build Yourself!

L
i ‘f

!B%

. anyone can build a WERSI

NAME

ORGANS & PIaNOs |

WERSI ORGANS & PIANOS LTD
14-15 Royal Oak Centre, Brighton Road,
Purley, Surrey. Tel: 01-668 9733.

Practical Electronics April 1983

ADDRESS

PLEASE SEND ME FURTHER DETAILS OF THE WERS! RANGE
UK & Northern Ireland only.

Send to WERSI ORGANS & PIANOSLTD.,
14-15 Royal Oak Cesntre, Brighton Road, Purley, Surroy.

PE 4/83
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HE popular phasing musical effect is produced using a

filter which has one or more notches of deep attenuation
that are automatically swept up and down over the audio
frequency range. The two normal methods of obtaining this
effect are to use either a delay-line or phase shift networks
to generate an output which is out-of-phase with the input
at certain frequencies, and then by simply mixing the input
and output signals the required notches of high attenuation
are produced by a simple cancelling process.

This phaser unit uses a simple alternative which is made
possible by the advent of practical switched capacitor filters,
and the unit is built around the two filters of this type in the
MF10CN device. Each_haif of the MF10CN actually has two
filter sections plus some additional circuitry so that two
state-variable filters are produced using a single MF10CN,
and depending on the mode of operation selected these
each provide notch, bandpass, and lowpass outputs, or
highpass, bandpass, and lowpass outputs.

417 N BP
«017) Q3(18) Q219)
T R3
R2
Y+
o s(16)
R1
IN
: A S/
OP AMP 9 p—=OLP
A‘ w 1420)
+
v+
O- o—
15
EGI1018

Fig. 1. Block diagram showing one section of the
MF10CN

Fig. 1 shows in block diagram form one section of the
MF10CN, and this also shows the mode of operation em-
ployed in this project. The MF10CN has a 20 pin d.i.l. plastic
package, and the diagram shows the pin numbering for one-
half plus the equivalent pin numbers for the other half, in
brackets. Pin 15 is common to both halves of the device. R1
and R2 are used to set the closed loop voltage gain and in-
put impedance of the input operatiorfal amplifier at suitable
figures, and R3 introduces negative feedback from the
bandpass output which produces the required notch
response at the output of the operational amplifier. The Q of
the filter is determined by the value given to R3.

BLOCK DIAGRAM

Fig. 2 shows the block diagram for the entire unit. As its
name implies, a switched capacitor filter consists of elec-
tronic switches which connect the input signal to {and dis-
connect it from) the filter capacitors, and the switching rate

40

is determined by a clock signal. This type of filter is very
useful since the operating frequency of the filter is directly
related to the clock frequency, and for the MF10CN the
operating frequency can be either one-hundredth or one-
fiftieth of the clock frequency. By making the clock fre-
quency adjustable, the operating frequency of the filter can
be controlled, and by using a voltage controlled oscillator
(V.C.0.) to provide the clock signal the operating frequency
of the filter can be automatically swept up and down using a
low frequency oscillator to provide the control signal.

N 1 SWITCHED SWITCHED out
o L0V PASS CAPACITOR CAPACITOR Low PASS B¢
FILTER e POLE R FILTER
w4 LF
CIRCUIT 1< 0SCILLATOR

Fig. 2. Block diagram of entire unit

In this design the two filters of the MF10OCN are connec-
ted in series and are obviously used as notch filters. A simple
lowpass filter is used at the input to eliminate any r.f. signals
which might otherwise be fed into the input due to stray
pick-up, and which could heterodynes with the clock signal
or its harmonics. The clock signal only breaks through to the
output at a low level (about 10mV r.m.s.) and is not likely to
cause any problems, but another low pass filter is used at
the output to further attenuate the clock signal.

The clock signal is generated by a simple V.C.0. Which is
controlled by a low frequency oscillator having a roughly
triangular output waveform. Obviously the two filters must
provide notches at different frequencies, and the two simple
ways of achieving this are to either use separate clock os-
cillators with a common sweep oscillator or to feed the out-
put of the V.C.O. to a divider circuit to produce a second,
lower frequency clock signal. In practice, the second method
seems to be the cheaper and more satisfactory solution, and
is the one adopted in the final circuit. A divide by four circuit
puts the two notches a couple of octaves apart, and in prac-
tice this spacing seems to be about optimum.

THE CIRCUIT

The circuit of the filters is shown in Fig 3, and Fig 4 shows
the circuit diagram of the sweep oscillator, V.C.O., and
divider stages of the unit.

C2 gives d.c. blocking at the input and R3 plus C3 form a
simple r.f. filter. R4 and R5 set the input impedance and
voltage gain of the first notch filter at 33k and unity respec-
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tively, and R6 gives the filter a fairly low Q value. Making R6
higher in value gives a higher Q vaiue, but the notch
produced then tends to be so narrow that the phasing effect
becomes barely noticeable with most signal sources. A
lower value for R6 gives reduced Q and broader notches
which give a more extreme effect, and if desired constuctors
can experiment with the value of this resistor in order to ob-
tain the effect that they consider to be most suitable. The
output of the first notch filter is direct coupled to the input of
the second filter, and this second stage is identical to the
first. R10 and C4 form the output lowpass filter and C5 gives
d.c. blocking at the output. S1 enables the circuit to be
bypassed when the phasing effect is not required.

The MF10CN has a number of terminals which must be
connected to the appropriate voltages in order to obtain
correct operation of the filters. Pins 13 and 14 are negative
supply terminals for the digital and analogue circuits of the
device respectively, and pins 8 and 7 are the equivalent
positive supply terminals. These two sets of supply terminals
can be decoupled separately, or simply wired together as in
this case. Pin 6 controls the switch in each half of the device
(see Fig. 3), and in the filter mode used here it must be taken
to the positive supply voltage. Pin 9 is the level shift input,
and for single supply operation this is connected to the

1C1

MFIDCN

Fig. 3. Circuit diagram of the filters

+ - vl
9V cs s2
33p R13 ON/OFF +
¢7 56k 1B
cs To0n 27k -
.00 Ig
II sl 14 ql llI . LI 7 (9] : W
1 33p JEE
1C2 ] Ic3 N o
[ R12 '
— 3 IC4 U
L|CNl K 4013BE 4LO04L6BE 2K2 CA3130T -
CLOCK LA L3
QUTPUT of sof Y[ ¢f tel [ 5 " 4k?
1ci ;——J
PIN 11 R1G
. R1Y 56k VV—
15k =3¢9 VRI1
Tmp ¢70k
VE &

Fig. 4. Circuit diagram of the sweep oscillator, V.C.0, and divider stages

negative supply rail. The device is then compatible with TTL
and CMOS clock signals.

A number of pins are biased to half the supply potential,
including pin 15 which connects to the non-inverting inputs
of the operational amplifiers in the device. Pins 5 and 16 are
unused inputs of the MF1OCN and must be biased to half
the supply voltage in order to give proper operation of the
circuit. Pin 12 is the 50/100 clock input and is tied to haif
the supply potential to give a filter operating frequency
which is one-hundredth of the clock frequency (as in this cir-
cuit), or high to give an operating frequency which is one-
fiftieth of the clock frequency. Having the clock at one hun-
dred times the fiiter frequency is advantageous in this ap-
plication since it enables the lower frequency notch to be
swept down to around 200 Hz without the clock coming
down into the audio frequency range and producing audible
breakthrough. A minimum notch frequency of only about
400 Hz is possible with the clock at fifty times the filter's
operating frequency.

CLOCK AND SWEEP OSCS.

The sweep oscillator uses IC4 in a well-known configura-
tion, and R16 is given a comparatively low value so that the
circuit has a high enough voltage swing across C9 to give an
adequate sweep range from the V.C.O0. The non-linear
triangular waveform across C9 is at a very high impedance,
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but loading on this by the input of the CMOS V.C.O. is
negligible.

The V.C.0. uses the 4046BE CMOS device which is ac-
tually a low power phase locked loop, but this makes an ex-
cellent V.C.0O. if the phase comparators are just ignored. The
only two discrete components required are C8 and R11
which set the operating frequency range of the oscillator.

The divide-by-four circuit is a CMOS 4013BE dual D type
flip-flop which has each section connected as a straight-
forward divide-by-two circuit, and they are connected in
series to give divide-by-four operation.

-

At s

.\
y

Phaser Unit
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The MF10CN is designed for use with either dual 5 volt
supplies or a single 10 volt supply, but it will operate
satisfactorily down to a supply voltage qof + 4 volts or 8
volts, and can therefore be used with a 9 volt battery supply.
The average current consumption of the circuit is approx-
imately 8mA.

r(:ONIPONENTS A )

Resistors
R1,R2 5k6
R3 1k8
R4,R5,R7.R8 33k (4 off)
R6,R9 22k (2 off)
R10 470
R11 15k
R12 2k2
R13,R14 56k {2 off)
R15 27k
R16 ak7

All resistors $W 5% carbon

Potentiometer

VR1 470k fogarithmic carbon

Capacitors
F c1 4u7 63V axial elect

c2 2p2 63V axial elect

C3 220p ceramic

Cc4 10n polyester

C5 10u 25V radial elect

Cé 100u 10V axial elect

c7 100n polyester

Cc8,C10 33p ceramic plate 2% (2 off)

c9 10u 16V tantatum
Semiconductors

IC1 MF 10CN {Rapid Electronics)

IC2 4013BE

IC3 4046BE

IC4 CA3130T or CA3130E
Miscellaneous

SK1/S2 Standard 6-35mm jack with d.p.d.t.

contacts
SK2 Standard 6-35mm jack socket
S1 d.p.d.t. heavy duty push button
switch
B1 9 volt PP3 battery and connector

160x80x50mm diecast aluminium box (M.E.S. type
( DCM5005 or similar). Printed circuit board. Control knob.

Veropins, i.c. sockets, wire, etc.

$K2

e
7
7

Fig. 5. Wiring diagram.
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CONSTRUCTION

S1 is a heavy-duty push-button switch which is fitted cen-
trally on the top panel of the case so that it can be operated
by foot. It is necessary to use a strong case since it will have
to withstand a fair amount of pressure each time S1 is
operated, and a diecast aluminium box measuring 150 by 80
by 560mm is ideal. The two sockets and VR 1 are mounted on
one of the 150 by 50mm sides of the case.

_l - £ia

‘x;';m'%‘g

¢ i m_

P.C.B. withdrawn from unit showing component
assembly

Fig 5 shows the wiring of the potentiometer, sockets and
foot switch; the corresponding designations being shown in
Fig 7 with the component layout. Fig 6 shows the p.c.b.
design. There is ample space within the unit to house the
PP3 battery which should be securely positioned. All four in-
tegrated circuits are CMOS types and the usual MOS hand-
ling precautions should be observed when dealing with
these. SK1 has d.p.d.t. contacts, but these are only used
here as a single set of make contacts which automatically
switch the unit on when a jack plug is inserted into SK1.
However, on/off switch S2 can be a separate switch if
preferred. VR1 controls the phasing speed, and this is a
logarithmic potentiometer used in reverse (i.e. clockwise
rotation gives a decrease in phasing rate). This control
covers a wide frequency range of about 0-1 Hz to 10 Hz, and
this method gives easier control of the phasing speed than
that obtained using a linear potentiometer, especially at the
high frequency end of the range. Note that IC3 has the op-
posite orientation to the other three integrated circuits, and
that this device could easily be damaged if the unit is
switched on with it connected the wrong way round.

If the specified case is used the printed circuit board will

Final assembly showing P.C.B. in position
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Fig. 6. P.c.b. design

‘

Fig. 7. Component layout and wiring

slot into place in the guide rails at the rear of the case. There
is ample space for mounting holes to be drilled in the board
if a different case is used.

Provided the unit is used with an input level of a few hun-

B1-VE

dred millivolts r.m.s. or more it will provide a good signal to
noise ratio of 60dB or better. The maximum input level the
unit can handle without clipping and producing severe dis-
tortion is more than adequate at about 2 volts r.m.s.

PE SPECIAL CASSETTES OFFER
CHROME C60 & C90 FERRIC C90 AUDIO

CRO2 C60 CASSETTES C90LH CASSETTES

90p each {minimum of 5); 80p each 56p each (minimum of 5); 53p each
{minimum of 25) {minimum of 25).

CRO2 C90 CASSETTES

115p each (minimum of 5); 105p each
{minimum of 25)

PRICES INCLUDE VAT AND
POSTAGE.

These Eutopean-made tapes are excellent value and we are pleased to offer them to
readers. They are covered by a money back guarantee {return within 21 days for refund). Not
only are the tapes of high quality but the cassettes are of screw together construction and the
case labels have space for notes on the recordings.

Send valid coupon to:
Videotone Ltd., 98 Crofton Park Road, Crofton Park, London SE4.

Please send me CRO2 C60 Audio cassettes at p each (90p for 5 to 24,
80p for 25 or more; including VAT and postage).

Please send me CRO2 C90 Audio cassettes at
105p for 25 or more; including VAT and postage).

1
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% Please send me ...... C90LH Audio tapes at ...... p each. (56p for 5 to 24, 53p for
& 25 or more; including VAT & postage.)

-

: | enclose cheque/POfor £ ................... CNow

2‘ Name ......... oo 0 L - % Nl 5 0wt i £ it & 00 5 vt miive T DS - B aonied < D bl - - b mbd - § s 4
=

o

b3 ¥-o b 1533 0000000000000 230 0006620 2 17050 0 L V10 &80 090 g0 g cs: e ek i o2 o0 o s

]

X

)

o

wd

o

Coupon valid for posting before 8 April ‘83 |
(or one month later for overseas readers).
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Easy to build projects tor everyone

ALERSICs
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Our Sister Publication
EVERYDAY ELECTRONICS
features the following projects in
the April issue:

PROJECTS

TEST GEAR 83 — Unit 2:
FUNCTION GENERATOR
SINCLAIR SPECTRUM —
BLEEP AMPLIFIER
FLANGER EFFECTS BOX
CAR RADIO POWER
BOOSTER

NEW SERIES
ELECTRONICS AND THE
ELECTRON —1

ALSO

CIRCUIT EXCHANGE

A forum for readers ideas

APRILISSUE
ON SALE MARCH 18
Place an order with your news-
agent now!
ud
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THE EXTRA-TERRESTRIAL
PROBLEM

In this issue of Spacewarch we will deal
with the question of extra-terrestrial in-
telligence. It must be made clear that this does
not mean that it is proposed to deal with UFO
sightings, or the value of reports which come
into various centres at a rate in excess of one
hundred a week. To avoid confusion it is
necessary to clarify the origins of the phrases
‘Flying Saucer’ and ‘Unidentified Flying Ob-
ject’. The term ‘Flying Saucers’ probably
originated from a ‘recorded’ sighting early in
the last century in southern United States,
when a farmer described an object as, “It
looked like a cup saucer”. After that reports
were frequent which led to speculation on
“Flying Saucers”. Because so many of such
reports were the result of faulty observation or
imagination, it was decided to rename all
sightings and call them—*Unidentified Flying
Objects.” By that time many more frequent
reports were coming in and unfortunately the
new name made the situation worse because
instead of making the claims for seeing flying
saucers, the reports were of UFQ’s, which
became synonymous with “Flying Saucers”
throughout the media. The meeting which
made this brave attempt to regularise matters
in 1947 led to an enormous increase in
sightings.

It is often mistakenly stated that, if a large
number of people ‘“see” something and
describe it similarly then it means that such an
event must be true and accepted. This is still
the case, even now, when there is so much
evidence of the extreme lack of reliability in
these observations. How then to deal with the
subject of the possibility of extra-terrestrial in-
telligence. The first step is to decide the place
from which the experiment is to be carried out.
This must, if dictated by the Einstein view of
the cosmos, be from the Solar System. At the
present state of knowledge in matters of com-
munication the electromagnetic spectrum
determines the limits. Such an attempt began
in 1974 from the 1,000ft. diameter radio
telescope at Arecibo, Puerto Rico. The signals
were directed to a globular cluster of about a
million suns, known to astronomers as
Messier 13. It will take about 24 thousand
years for the coded signal to reach that
vicinity and the time at least, for a return
signal to be received back on Earth will also
be 24 thousand years. This serves to
emphasise the limitations of tle system of
communication. Within the solar system itself
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there are time delays in communications that
are necessary, even for the short distance to
the moon, and from the Voyager spacecraft
still longer delays, increasing as time goes by.

The original project for the search was
known as Ozmar and was organised by Frank
Drake, then at Greenbank, West Virginia. It
operated between 1959 and 1960—a coded
signal was sent out in the direction of Epsilon
Eridani and Tau Ceti and this was continued
for only a few weeks. Of course there was not
much success and the co-Operation was
lukewarm. In any case a few weeks was not
likely to afford much data since, ideally at
least 100 thousand or so stars would need to
be studied. Later the construction of a 600
foot dish was begun and this project failed but
a number of other attempts were made and
because there was little enthusiasm, not many
people had much interest in the matter. There
is a project in Canada, and the Russians have
a station which has now been turned into a full
scale search with the RATAN-600 telescope.
Half the observing time is spent on extra-
terrestrial work with this telescope. Now that
a much wider view of the matter is taken, and
with the development of improved receiving
techniques together with spaceborne
telescopes, much more can be done. In spite of
all this it is difficult, under present thinking, to
lay down a definite programme which could
offer positive proof within a lifetime.

Another project which has been partly
carried out for reaching deep into space, is an
American venture. This when completed will
consist of a ““Mills Cross” so named after the
originator B. Y. Mills from Australia. This is
in the form of a number of lines of parabolic
dishes set up in the form of a cross, each arm
being 12.5 miles in extent. This will behave as
though it is in fact a 25 mile diameter dish.

It would be even better if one telescope was
on the Moon and the other on Earth, and
better still if there was one aiso on Mars.
However all this makes certain suppositions
which might be set out as;

—The manner of thinking must be the same
as the Earth’s inhabitants

—They must be at the same stage of develop-
ment as the Earth is. In the case of the Messier
13 cluster this would mean that the inhabi-
tants of a planet would have existed 24 thou-
sand years before our time unless they have at
the time of the arrival of the signal from Earth,
a system of communication which could cover
all future developments and still conform to
the present theories used on Earth. This is an
unknown. That being the case then any pro-
ject has to make certain assumptions. In the
projects so far suggested or attempted it has
been assumed that any other beings would be
humanoid like ourselves and have the same
physiology. This had to be, though there were
those who suggested that no matter what the
form, the physics of the universe must be
readable in terms of mathematics. This latter
assumption is not justified on the present state
of knowledge. There is not enough space in
one issue to deal with this at length but suffice
to say for the moment that any alternative
view has to depart from mathematical con-
cepts based on the work of Einstein. This is a
matter which still exercised the great man’s
mind until his death.

So far although the Universe as a whole has

been mentioned as a source for the possible
signals from extra-terrestrials, it is perhaps
wise to look at the problem from the point of
view of the Solar system and our own Galaxy.
Consider then that in our Galaxy which has
spiral arms and rotates. The extent of Galaxy
is about 100,000 light years in diameter and at
its thickest part is about 20,000 light years.
The Solar system is situated at a point some
32,000 light years from the galactic centre.
Since the Solar system rotates with the galaxy
it takes something around 225 million light
years for the Solar system to complete this
journey. The total number of stars is enor-
mous and they are in various states of birth,
growth and death. Among the many millions
of stars suppose there are one million which
with a developed technology would use the
electromagnetic spectrum as a means of com-
munication. Let the distribution be random
and the average distance between them be of
the order of 300 light years. With communica-
tion techniques available to the denizens of the
Earth the shortest time for a signal to be sent
and an answer received is 600 years. If it is
assumed that during the period that attempts
have been made to transmit coded signals,
deliberately made that is, somewhere the
signal is received and returned. In order that
that signal may be received the same techni-
que must remain in operation on Earth as that
used for the original transmission. This raises
many serious problems.

It will be necessary to install a receiver
which will continuously operate from some
specially built station timed to come into
operation in 600 years time from transmission
of the original signal. The technology will need
to be the same as that of the original transmis-
sion. This requires that the site shall not, for
that period be disturbed by effects no matter
what the cause, terrestrial, extra-terrestrial or
internal earth changes. The power supplies
must be able to have survived and in working
order no matter what may have happened in
the vicinity of the site. Records and
operational instructions must be known and
available. This would be extremely costly and
subject to the frailties of the inhabitants of the
Earth. So many sources of change are not
only from the natural development but from
political and religious cults. Indeed it is long
enough beyond a single span of a lifetime even
with the inevitable increase of that life span to
double the norm in the foreseeable future. This
is the real point; it is unlikely that funds to ex-
ecute and maintain such a project would be
forthcoming. Is there another solution?

One that springs to mind is the possibility
of a beacon in the form of a long time scale
satellite with a life to be determined. Since the
present techniques available make this an or-
dinary matter it leaves the problem at the
point of the technology of the receiving unit.
Power is continuously available with back-up.
The question left is continuous operation, this
also is within forseeable control. The ground
station however remains or at least an ap-
paratus is preserved to be brought into use
unless of course the population is moved to a
permanent abode on a space station which
encloses the Earth.

Frank W. Hyde
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SERVICETRADINGCO

WHY PAY MORE? \ g
MULTI RANGE METER. Type MF15A ac. d.c.
volts 10 - 60, 250, 500, 800. Ma 0-5. 0-10,
0-100. Sensitivity 2000V. 24 range, diameter J

133 by 93 46mm Including test leads. Price

£7.00 plus 75p P. & P. {£8.91 inc. VAT & P).

METERS (New) 90 mm DIAMETER
A.C. Amp., 0-1A, 0-5A

A.C. Voit. 0-300

D.C. Amp., Type 65C5 5A.0-10A. 0-50A. 0-100A.

D.C. Volt. 15V, 30V

All types £3.. 60 ea. « P, & P

50A, 0-100A. D.C. price £6.00

75p (£5.00 inc. VAT, except O-
75p.P. & P.{£7.76 incl. VAT)

HEAVY DUTY SOLENOID, mf. by
Magnetic Devices. 240V. A.C. Intermit
tent operation. Approx. 20 ib pul[ at
1.25 in. Ex-equip. Tested. Price: €7.50
P & P.£1.50. (£10.35 incl. VAT). R.&T.

240V AC SOLENOID. Approx: 10ib pull. 10% rafing.
8? 33 26mm. Price £1.9 P. & P. 54p (£2.79 incl
P

Size
AT &

12V D.C. SOLENOID. Price: £1.65 + P. & P.40p. (£2.38 Incl.
VAT) NMS.

WESTOOL SERIES D6 Model A3 24V. D.C. Price £1.65 + 50p
p. & p. (Total incl. VAT £2.43}

WESTOOL SERIES D4 Model A. 24V D.C. Price £1. 10 30
p. & p. (Total incl. VAT £1.61}.

AG/GT 24V. D.C. 70 ohm Coil Solenoid. Push or Pull. Ad]uslable
travel to 3/16 in. Fitted with mounting brackets and spark
suppressor. Size: 100 < 65 « 25 mm. Price: 3 tor £3.15 P. &
50p. (min 3 off.) {£4.20 incl. VAT.N.M.S

MINIATURE SOLENOID FLUID VALVE
12V D.C. 15 ohm coil normally closed. Stainless

steel body with variable fiow adjuster }” 8.5.T.

iniet and outlet.

Size: 58x27x25mm. Weight: 130 gr.

Price: £2.60 + 35p. P. & P. (Tolal!ncl VAT £3.39).

230V A.C. SOLENOID OPERATED FLUID

VALVE. media: Air, Gas, 7 psi. Water 5 psi. 3/8” inlet/outlet.
Forged brass body. Normally closed. Manuf. by Durance Asco.
Price: £5.50 + €£1.00 p. & p. [Total incl. VAT - £7.48).

SOLID STATEEHT UNIT
Input 230V ac. Fully isolated output 10mm spark. Approx. |
15Kv. Built in 10 sec. Timer. Easily modified for 20 sec, 30 '
sec, to a continuous operation.
Designed for boiler ignition. Dozens of uses In the field of '
physics and electronics, eg. supplying neon or argon tubes
etc.
Size: Length 155mm, width 85mm, height 50mm. Weight I

530 grammes, Pnca £5.00 + 75 pence post & packm
Total inc. VAT £6.6 g

A.E.G. CONTACTOR

Type LS6/L11. Coil 240V 50 Rs. Contacts — 3 make: 600V:
20amp. 1 break: 600V: 20amp. Price: £5.75 P. & P. 75p, I£7 a7
incl. VAT) M.S.
AMF CONTACTOR

%;O‘VQ AC coil 2 ¢/o 25amp contacts £5.50 P. & P. 75p total

ARROW-HART MAINS CONTACTOR
Cat. No. 130A30. Coil 250V or 500V. AC Contacts 3 make SO
amp up to 600V. AC 20 hp at 440V. 3 phase. 50 Hz. Price:
£€7.75 + p&p £1.00 {total Incl. VAT £10. OGr

SMITH BLOWER

Type FFB. 1706. Small. quiet. smooth running. 240V, A.C.
ge!anon Output aperture 45x40mm. Overall size
6x165mm. Flange mounting. Price: £4.75. P. & P. £1.00

(£6 61 incl. VAT). Other types avallable. S.A.E. for details. N.M.S.
MICRO SWITCHES
Sub. Min. Honeywell Lever m/s type 3115m 906ft.
10 for £3.50 post paid (£4.03 incl VAT). These V3
types.

Button type 10 for £3.00 (£3.45 incl. VAT).

Short Laver type 16amp. rating (Crouzet) 10 for

£4.00 (£4.60 incl VAT)

Long Lever 10 amp C.0. 10 for £4.50 {£5.18 Incl. VAT).
Charry E51 Rotary action fow torque microswitch 5 amp contact
£3.50. (£4.03 incl. VAT) NMS.
D.P. C/O lever m/switch mfg. by Cherry Co. USA. Precious metal
low resistance contacts 10 for £3.00 P. & P. 50p. (£4. 0 incl.
VAT). (min. order 10). N.M.

A.C. Wkg. TUBULAR CAPACITORS.

Fraction of makers price. Motor start etc.

oIt OV e 20 549, 400VAC  £1.50
Imid VAL I £3mia 160vAC €172
2.2 mid. 43OVA.C a2p SAmid 280vAC  £1.92
Lo VAT €138 75mid 200vAC  £1.20
4. | m'd‘ 440VAC. £1.20 '5mid d40VAC  £3.00

up to 2.5 mfd. 25p. 3 mfd. to 20 mfd. 50p. All plus VAT
SPECIAL DISCOUNT FOR BULK ORDERS M.S.

24 voit. D.C. BLOWER UNIT

Precision 24 voit. D.C. 0-B amp Blower that works well on 12V
0.4 amp D.C. Producing 30 cu. ft. min at normal air pressure.
£4.50 P. & P. 75p. {Incl. VAT £6.04) N.

INSULATION TESTERS NEW /.
Test to |.E.E. Spec. Rugged matal construction
suitable for bench or field work constant speed
clutch Size L 8in W 4in H 6in weight 61b. 500V,
500mohm. £49.00 + £2.00 plp f(total Incl
VAT £58.65). 1000V |000Mh. £55 P. &
£2.00. (£65.55 incl. VAT). S.A E. for leaflet.

.l
o
Yet another outstanding offer. \f

IMFD 600V Dubilier i ended capacitors, 10 for
£1. S(S)P & P. 50p. (£2.30 incl. VAT). {Min. 1
N.M.S.

All Mail Orders Callers
Ample Parking Space
Showroom open Mon-Fri.
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VARIABLE VOLTAGE TRANSFORMER

INPUT 230/240V a.c. 50/60 OUTPUT 0-260V

200 watt (1 amp inc. a.c. voltmenter £15.00

0.5 KVA {2} amp MAX) 19.00 S
-1 KVA (5 amp MAX) £25.00 ~o
.2 KVA (10 amp MAX) £41.00
3 KVA ({15 amp MAX) £49.00

5 KVA (25 amp MAX) £79.00

10 KVA {50 amp MAX) £174.00

15 KVA {75 amp MAX) £270.00

3-PHASE VARIABLE VOLTAGE

TRANSFORMERS

Oual Input 200-240V, or 380-4 15V. Star connected.

3KVA 5 amp per phase max. £113.4

6KVA 10 amp per phase max, £170.10 ca;"\'/QAET Da::kmg
10KVA 16 amp per phase max. £€345.45 Bxtra

LT TRANSFORMERS

Phone for enquiries or send sae tfor leaflet.

SNIPS OF THE MONTH

Naiional R, Relay 12V. D.C. high speed 1 ¢/o. 1 amp contacts
Magneticaliy shielded. 1 pitch. Price: £1.25 post paid {£1.44
incl. VAT).

Omron Typa M. 24V. A.C. 4 ¢/o. hd. Price: BOp post paid (92p
incl. VAT) gasc 20p post paid (23p incl. VAT).

220/240V. Primary; secondary 24V & 4A. L.T. Transformer, fully
shrouded. Price: £4.50 + £1 p. & p. [£6.3€ incl. VAT).

SunablaN)rDbghleeri% Er\??&‘;uncagoeagpaspo!es Kit

when assembled produces a variable speed | to approx.
70 flash per second. Light output 3?10! 0.5 joules
zgguy&ass cae, £27.00 + £2.00 P. & P. [total incl. VAT

Super My-Light Strobe suitable disco, theatrical use
etc. (approx. )6 joules). Price £40
P. & P. £2.00 (£48.31 incl. VAT).
Sultable cases for either type £11.00 P. & P. £2.00
{£14.95 incl. VAT). Super Hy Light Strobe Kit, details on
_receipt of foolscap sae

XENON FLASHGUN TUBES
Range available from stock. S.A.E. for details.

ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

4f, 40 Watt £8.70 incl. VAT £10.00 {callers only)
2ft. 20 Wett £6.20 P & P C'l.25 (£8.57 Incl. VAT]
{For use in stan bi-pin fittings

12in. 8 Watt £ gO g p (£3.97 incl. VAT

9in. 6 Watt £2. 50 P. & P 450 (CS 39 inci. VAT).

6in. 4 Wat £2.50 P. & P. 45p (£3.39 incl. VAT).

Complete hallast unit for either 67, 9% or 12” tube 230V AC ap
£5.50 P. & P. 55p (£6.96 incl. VAT). Also available for 12v DC
op £5.50 P. & P. 55p {£6.96 incl. VAT).

BLACK LIGHT BULBS

Sell-ballastad Maercury U.V. 175W Bulbs.
avallable for either B.C. or E.S. fitting. Price
incl. p&p & VAT £11.75.

400W U.V, lamp and ballast complete. Price
£38.00 + £3.50 p&p (total incl. VAT
£47.73). 400 Watt U.V. lamp only, price
£14.00 + £2.00 p&p (total incl. VAT
£18.40)

Black Light U.V. tubes from 6in to 4ft from
stock. Footscap s.a.e. for details.

LSRN IR I

EPROM ERASURE!

Why waste money? Build your own EPROM ERASURE
lor the fraction of the price of a made-up Unit.
?etc Kit of parts less case to include 12* 8 watt
2537 Angst Tube, Baltast Unut, pair of bi-pb leads,
Neon Indicator, Safety Microswitch, on/off Switch, and
Circult, LESS CASE. Price: £13.60 - 75p P&P {Total
inc. VAT £16.50).
WARNING: Tube used in this circuit is highly
dangerous to the eyes. Unit MUST be fitted in suitable
case

* ok kA ko ok ok ok kk KAk

Superior Quality Precision Made
NEW POWER RHEOSTATS

* k &k & & k %

»
»
*
»
»
*
*

New i C { A bed: d
winding heavy dutv brush  assembiy,

conlmuouslv

25 5/10/25/50/100/250/500/\k()/

'L5k() £3 10 P. & P. 30p. (£3.91 incl. VAT

50 WATT 2500 £5 50 P. P. 50p (£6.90 Incl. VAT).
ATT  1/5/10/ 25/50/100/250/500/lkﬂ/l 5k()/2.5k0/

3 Sk() 1‘7 as5p & P.75p (£9.4 incl. VAT}

Black, Shiver, Sl(irtad knob calibrated In Nos. 1-9 1

brass bush Ideal for above Rheostats 24p each + VA’

available from stock. Phone or

RELAYS :oionass

230/240V A.C. 3 ¢/o. 11 pin base. Sealed 5 amp contacts
£1.35 plus P. & P. 30p (£1.90 incl. VAT)
KMKI Relay. 230V. A.C. 1 &0 open type 10 amp contact, mf.
by “"Keyswitch” 80p P. & P. 25p l‘I 21:incl. VAT). 5 for £3.75
pos(pald {£4.32 incl VAT).

11-pin. £1.50 + 25p P. & P

In. dia

Wide range of AC and DC relays

A.C. Sealed 3 c/o. 10a.
(IZ 01 incl. VAT).

V D.C. Sealed 3 c¢/o. 7a. 11-pin. £4.35 + 30p P. & P. (£1.90
inc|. VAT).
24V 0.C. 2c¢/0. 7 am

contacts. Sealed. octal base. £1.30 P. &
P. 30p {£1.84 incl. VAT)

GEARED MOTORS
5tpm 240V A.C. Mf. by Carter

£1.00 P. & P.{£8.11 Incl. VAT) 6—
73rpm Motor approx. 30 Ib. in. 110V AC. 4
complete with Transformer for 240V A.C.

£10.20 : €£1.50P. & P. {total incl. VAT

£13.45).

£6.06

71mpm WYNSCALE motor approx. 10Ib inch.
A C. supplied with auto transformer 240V
A.C.operation. €9.75 P. & P. £1.50 (£12.94 incl. VAT). N.M.S.

30 rpm. 230/240V. a.c. 50ib in. mt. PARVALUX,
Price £17.05 P. & P. £2.00 (£19.05 incl. VATL N.M.S.

42 R.P.M. 110 A.C. 50hz. 100lb incl. reversible will operate on
230 A C. Speed remains at 42 R.P.M. byt lorque reduces by 50%
Price €18.16 P. & P. f250(£23 75 incl. VAT} M.S.
TRANSFORMER 240V A C. operations £15.07.

38.3 rpm GEARED MOTOR, torque
35 Ib. in reversible. 116V A.C. inc. stant
capacitor. Price: £11.85 « £2.00 p&p
{total incl. VAT £15.38) 4
Suitable Transformer 230V A.C. operation
Price: £7.15 - 60p p&p {total incl. VAT £8.80)

N.M.S.

M.E.C. GEARED MOTOR. 152 rpm 200 Ib. In. 230V AC.
D Hz. Ratio 9.2 10 1. Non reverse. Incl. capacitors. Fraction
of maker's price: £41.25 + Carr. $ VAT, N.M.S.

200 rpm. Jsms in. 116V, 50kH.

ce: £18 P.&P. EZOO((ZJIBWIVAT)NMS
Sm able Tlanslnm er for 230/24

Price: £6.60 P & P £1.50 (£9. 32 mcl VAT). N.M.S

230/240V A.C. SYNCHRONOUS GEARED
MOTORS

1rpm, 2rpm, 6rpm, 12 Tm 6 revs. per day. 12 revs. per day.
Any type Price £4.30 Op p. & p. (£5.40 incl. VAT).

120 rpm GEARED MOTOR. 1/10 hp approx. 15 Ib.in. 230V.

A.C. Cont. Rating. Non-reversible. Size 150mm +30mm +85mm

spindle 8mm dia 30mm long. Complete with gapacitor and

relay for max. load starting. Offered at mere fraction of mfrs. price
£9.90 inc. total £12.53.

Brand new CASSETTE TYPE MOTORS

3 ty, 6V, 71V. Price: 3 for £2.00 + SOp p. & p. (Total
incl.

S
AT - £2.88!
230V a.c. FAN ASSEMBLY A\
Powerful continuously rated a.c. motor compiete with 5 //
blace 8}in. Price Cd.go P. & P. 75p {£6.04 incl. VAT).
24V.D.C. GEARED IOTOR

24v. D.C. 200 rpm 10Ibs/ins. continuously rated geared Motor
mfg. by either Parvalux or Carter. Easily removed from chassis
coraining 9x24V. D.C. Solenoids, microswitches. friction

cluich, precision gearing etc. etc. equipment London
Lra%spon Ticket Printer, Price: £8.00 P. & P, £€2.00 (€£11.50 incl.
A

SUB-MINIATURE PRECISION BUILT

GEARED MOTOR
3-9v. D.C. operation. speed 2-6 R.P.M.
Current  consumption incredibly  only
2-§ M.A. Ratlo 1670-1. Torque agprou 2lbs
inch plus. Motor German. Gearbox
Swiss

Size: L 48 mm. Dia. 16 mm.
Shaft L. 5§ mm. Shaft Dia. 2 mm.
Price £8.50 inc. P. & P.

{Tcral inc VAT £9.78).

THOMAS SINGLE DIAPHRAGM
COMPRESSOR

Max. 20 psi 13 C.F.M. approx. 100 volts A.C. Price £16 + £2
p&o. Total t}o 70 inc. VAT or Total £26.45 to include
trassformer for 230/240 volt A.C.

BLOWERNACUUM PUMP 3 phase A.C.
Mator. 220/250V or 380/440V. 1,425mpm. } h.p. cont. Direct
coypled to Willlam Allday Alcosa carbon vane blower/vacuum
gtér:ps‘g 9 cfm 8 hg. Price: £22.00 + £4.00 p&p (total incl. VAT

VEEDER-ROOT PRE-SET COUNTER
Tywe MG1636. 3 ﬁ? countdown any number from 999 to 001

WV A.C. 2 Whesl setting. Changeover Microswitch to inform
external circuitry on completion of countdown. Size: Width
85mm. Ht. 6Smm. Dpth. 70mm. Price £4.00 + 75p P. & P.
{Total inch. VAT £5.46)

SANGAMO WESTON TIME SWITCH
Type $251 200/250V. a.c. 2 orV2 off every 24 hours. 20 amps
contacts with override switch dia. 4 x 3 price £9.50 P. & P.
€1.50 {£12.65 incl. VAT). Also available with

Sotardial. R. & T.

Type S288 1 on, or 1 timed ¢/o every 24

hours, day ommlsg device. Price: £11.00

C'IOOD &g (€13 incl. VAT). N.M

-8,

Tygre S38 above, plus 36-hours spring
evspex cover. Price: £13.00

16.10 incl. VAT} NMS.

teserve. Less
VENNER TIME SWITCH

£1.00p. & p. {

ERD Time switch 200/250V a.c. 30 amp contact
2 on/2 off every 24 hrs. at any manuall,r pre-set
time. 36 hour pnng Reserve_and day omitting
davice. Built to |¥hes( E|ecmcnv Board

VERY SPECIAL OFFER 0-12V DC. 2 make contacts. NEW. 3
for £1.75 + 25p P. & P. (£2.30 inc. VATL

O.C. Relays: Sealed 12V 1 ¢/o 7 amp octal base £1.00 P. & P.
Incl. VAT). Sealed 12V 3 ¢/o 7 amp 11-pin £1.35 P

p {£1.90 incl. VAT). 24V. Sealed 3 ¢/o 7 amp 11-pin

£1.35P !. P. 30p (£1,90 incl. VAT).

SERVICE TRADING C

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5B8B 01-995 1560
ACCOUNT CUSTOMERS MIN. ORDER £10.00

Price 1.50 £1.50
(Eu 95 inct. VAT) RA&T

A.E.G. TIME SWITCH
80amp. 2-on/off Spring Reserve Timeswitch,
Price £15 50 P. & P. £1.50 (£19.55 inc. VAT)

Goods normally despatched within 24 hrs.
N.M.S. New Manufacturers Surplus
R. & T. Reconditioned and Tested.
—Personal callers only —— Open Saturdays
9 Little Newport Street,
London WC2H 7JJ

Phone 01-437 0576
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MASTER ELECTRONICS NOW'!

The PRACTICAL way!

This new style course will enable

of electronics by a modern, practical
and visual method. No previous
knowledge is required, no maths, and
an absolute minimum of theory.

components

steps mastering all the essentials of
your hobby or to start or further a
career in electronics or as a self-
employed servicing engineer.

equipment

the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time, for advice or help during your

work. A Certificate is given at the end

of every course.
equipment.

You will do the following
anyone to have a real understanding @®Build a modern oscilloscope
@ Recognise and handle current electronic

. ) @®Read draw and understand circuit diagrams
You learn the practical way in easy  @Carry out 40 experiments on basic
electronic circuits used in modern

rvi ) ~ @Build and use digital electronic circuits
All the training can be carried out in and current solid state ‘chips’
@ Learn how 10 test and service every type
of electronic device used in industry and
mmerce today. Servicing of radio, T.V.,
Hi-Fi and microprocessor/computer

NewdJob? New Career?New Hobby ?Get into Electronics Now!

Iccn.ounaaoca-%e NAME S
I ADDRESS
POST NOW TO: _
® [ ]

' Please send your brochure without any obligation to

| am interested in

PE/4/821

National Radio& Electronics School Reading Berks RG1 1R, |

CAN WE SELL YOU SOME
FRESH AIR?

ZEPHION

NEGATIVE ION GENERATORS

Dr J.B.Smith writes: “Did you know that the air you breathe
is made up of billions of tiny molecules. many of which may
be either positively or negatively charged The negatively
charged molecules (called ijons) are particularly interesting.
For example. they attach themselves to dirt, smoke and pollen
particles in the air making them heavier so that they fall to
the ground. leaving behind purer air for you to breathe

The ZEPIIION negative ion generator produces millions of
these negatively charged molecules every second, flooding your
home or office with invigorating mountain-fresh air.

Many users of these ion generators claim greatly increased
alertness. floss of lethargy (particularly in stuffy. smoky
offices) and relief from hay fever. asthma and many breathing
problems.

BUILD IT YOURSELF!

TO: Dataplus Developments NAME
81,Cholmeley poad |
Reading, Berks. |  aDDRESS

PLEASE SEND :-

ZEPHION KITS @ £21.50p
Kits include all parts)

ZEPHION AIR TONERS
BUILT AND TESTED. @ £29.80p

Prices include VAT & postage; allow 14 days for delivery.

Money immediately refunded if
items returned in good condilion

0ATAPLUS PE
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o P Revolution in circuit
'r\_/—.ﬂ.ﬂ.—/.u D board maker kits from

CIRCUIT MAKER leading manufacturer

The: Electrolube CM100 Circuit Maker provides everything
necessary to produce positive photographic film masters from
same-size published circuit layouts and to make either

single or double-sided boards from these or other positive film
masters.

Features

@® Economic and simple to use.

® No expensive equipment required e.g. darkroom, cameras etc.

@ Photographic experience not needed.

® Simple etching process.

@ Universal exposure and assembly frame custom-designed,
professional quality.

® Ergonomically designed storage pack which inctudes free-standing
shelf for chemicals. )

® Step-by-step instruction manual, workbench and trouble-shooting
charts provided.

@ Special clearing process ensures excellent clear positive film
masters.

@ Photoresist available in non-aerosol form to eliminate ‘spotting’

when applied to the board.

Mercia Electronics, Coronet House, Upper Well St., Coventry CV1 4AF.

merdia

Send for full illustrated brochure
and price details, post to:

Name. - ELECTRONICS

Address ......

Coronet House,
Upper Well Street
Coventry CV1 4AF
Tel: (0203) 58541

Signature.......
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PE MIICROCONTROLLER: DATA SHEET 3

DISPLAY MODULE

HE display module in the Microcontroller is a

multiplexed 9-digit Futaba gas discharge unit, type
9-LT-03. In the original application two such units,
each mounted on separate p.c.b.s, were connected in
parallel to each controller board. On the display p.c.b.
digit number 8, the apostrophe and comma are sup-
plied unconnected. In the Microcontroller pins 7 and
22 have been connected together to form the display
field separator characters, and hence digits 3 and 8
will always have the same indication,

In order to illuminate any particular display segment
it is necessary to set the appropriate digit select line
(PB@ to PB7 on IC12) to a logic '1°, and then set the
corresponding segment select line (PA@ to PA7 on
IC12) to a logic ‘1'. Any number of segments/digits
may be selected at a particular instant, but all selected
segments in all selected digits will be illuminated
simultaneously, so the display driver in DISBUG scans
each digit in turn. In addition, the period for which a
digit is selected must be chosen to avoid visible flicker,
but not be so fast as to render the overall display un-
readable. The DISBUG monitor routines which provide
these facilities will now be described.

'-.- I,
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OIGIT 5 (PB4)
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b

DISPLAY SCAN ROUTINE

The Microcontroller's display is scanned by a sub-
routine called DISPLAY. This routine includes a delay
to cause each digit to be illuminated for approximately
2 milliseconds, before moving on to the next digit.
DISPLAY assumes that the display P!A has been
correctly set up by the DISBUG initialisation routine
{which is executed automatically at power-up}, and it
uses a maximum of six bytes of stack space. The scan
routine is called by 'USR DISPLAY’, which is coded as
BD F8 14. There are no entry or exit parameters
passed in the CPU registers, and all registers except
SP are corrupted by the routine.

The display is actually scanned once each time DIS-
PLAY is called, with digits 1 to 7, and 9 illuminated in
turn. The character displayed at each digit position is
determined by reading the DISBUG RAM locations
O3F8 to O3FF; the locations are used to drive the dis-
play PIA as shown in Table 1. Each bit position corres-
ponds to one of the segments ‘a’ to ‘g’ or the decimal
point, and so a wide range of characters may be dis-
plaved, e.g. a code of EC would display ‘H’, and a code
of E8 would display ‘h’. The display table locations
may be written to directly (e.g. CLR to location O3FA
will blank digits 3/8), or the routines describe below

may be used to insert display codes for numeric values
into the display table.

In order to produce a stable display, user programs
should ensure that DISPLAY is called regularly within
the infinite loop of the control program, otherwise the
display will flicker or be erratic. The way in which DIS-
BUG uses this routine is shown in Part 3 of the
Microcontroller series.

PlP|iP{P|P|P|P|P
AlAJA{A]JA|A|A]|A|PIALine
7{6|5{4(3|2|1]|0
7161514 |3|2|1}0]|Memory
bit

O3FF Digit 9

O3FE Digit 7

03FD Digit 6

03FC Digit 5

03FB Digit 4

03FA Digits 3/8

03F9 Digit 2

03F8 Digit 1
gl fle|d|c|b]|a Segment

Table 9. DISBUG display table format

CONVERSION ROUTINES

The information provided above is sufficient to allow
any character which can be represented by the
available segments to be displayed. The process is
simply a matter of inserting the appropriate code into
the display table, and then calling DISPLAY. A very
common requirement is to display a numerical value
which may be held in a register or memory/PIA loca-
tion. This task may be greatly simplified by the use of
two routines provided within DISBUG.

The first routine is DIGIT and is called via 'JSR
DIGIT’, which is coded as BD F8 DO. The routine con-
verts the number in the least significant four bits of rA
into the appropriate display code, and then inserts this
code into the display table at the address contained in
the index register. Thus, for example, if DIGIT is called
with rA = 4B, and In = O3F8, then the routine will in-
sert the value 'F8' {the display code for ‘B’) in location
03F8 (the display table entry for digit 1). DIGIT uses
one byte of stack space, and preserves all register
values except the index register, whose contents are
incremented by one.

The second routine is TWODIG and is called via
'JSR TWODIG’, which is coded as BD F8 F7. This
routine converts the number in rA into two display
codes, and inserts the code representing the LS 4 bits
of rA in the location indicated by the entry value of In,
and then inserts the code for the MS 4 bits of rA in the
next location. In the example above, a call to TWODIG
rather than DIGIT would result in a code of 'F8' in
location O3F8 and a code of ‘CC’ {for ‘4’} in O3F9.
TWODIG uses three bytes of stack space, and
preserves all register values except the index register,
whose contents are incremented by two.

M. Tooley BA and D. Whitfield MA MSc.
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FOR applications such as the voltage control of oscillators,
attenuators etc, the digital to analogue converter will be
able to directly drive an externally connected load. The
minimum recommended value of load resistance s,
however, 1kohm for the normal output (V,t) and 100ohm
for the complementary output (Vg,¢). Note that, since the
complementary output exhibits a lower output impedance
than the normal output, in some applications its use is to be
preferred. In such cases it will, of course, be necessary to use
the 1's complement of the data word. This can be quite
easily obtained using the appropriate op. code within the
machine language program.

When the digital to analogue converter is used to drive
very low impedance loads {such as d.c. motors) an additional
power amplifier stage will be required. A typical circuit for an
"add-on” power amplifier module is shown in Fig.1. This
uses a single monolithic integrated circuit which is, inciden-
tally, capable of providing a power of up to 21W in a
nominal 4ohm load when operating from plus and minus

sy

o ot
1004 D1
¢

% ING0O1

B e

Q,\‘zoao
/

-0
V 3 l €3
02 1000
» R2 1N4001 QUTPUT

-15v

]
;100ﬂ
A

Fig. 1. Circuit diagram of the power amplifier module

. it@ tlhe

Michael Tooleyz.a.
David Whitfield m.a mse.

18V supply rails. In this particular application, the device is
configured for unity gain (non-inverting) and the recommen-
ded maximum value of output current is 1A. The TDA2030
features internal short circuit protection, thermal shut-down,
and safe operating area protection. The output current is in-
ternally limited to 3-5A, however, it is recommended that
some form of current limiting (at around 1-5A, or less) be in-
cluded in both the positive and negative supply rails. A
power supply capable of meeting the requirements of both

Fig. 2. P.c.b. layout for the power amplifier module

O O
HEATSINK
;@a
1C1
(Rt Jl}‘ "\
{07}
@ o
©° 77 ¢ ¢°¢% o©
INP'UT o'v -'v +Y/ OUY'PUT

Fig. 3. Component layout for the power amplifier
module
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—
COMPONENTS...

POWER AMPLIFIER MODULE

Resistors
R1,R2 1k (2 off)
Capacitors
C1,C2 100 16V p.c. electrolytic {2 off)
C3 100n polyester
Semiconductors
D1, D2 1N40O 1 (2 off)
ICt TDA2030
Miscellaneous
PCB terminal pins (5 required) heatsink

Constructor’s Note
Components and PCB are available from Howard
Associates, 59 Oatlands Avenue, Waeybridge,
L Surrey KT13 9SU (s.a.e. for details). )

STEP SWITCH DESIRED OUTPUT | ADJUSTMENT
SETTINGS VOLTAGE (V)

1 S1-S8 open ov VR1
S$9 open

2 S1-S8closed | Vgs—V ss VR3 (and VR2
S9 open if necessary)

3 S1 closed $Ves none should be
$2-S8 open necessary
S$9 open

4 S1 closed Check that V. none should be
S$2-S8 open - Ves necessary
S9 open

5 S1 closed $Ves none should be
$2-S8 open necessary
S$9 open then
closed

6 S1-S8 open $Ves none should be
or closed necessary
S9 closed

TABLE 3 Adjustments and tests required for unipolar operation

STEP SWITCH DESIRED OUTPUT ADJUSTMENT
SETTINGS VOLTAGE (V,,,)

1 S1 closed ov VR1
$2-S8 open
S9 open

2 $1-S8 open +Veg VR2
S$9 open

3 S$1-S8 open +Ves ~Viga VR3
S9 open

4 S$1closed ov none should be
$2-S8 open necessary
S9 open

5 S1 and S2 $Ves none should be
closed necessary
S$3-S8 open
$9 open

6 S1 open -3 Vs none should be
S2closed necessary
$3-S8 open
S9 open

7 S$1 and S2 Check that V,,, none should be
closed +Ves necessary
$3-S8 open
S9 open

8 S1and S2 +Ves none should be
closed necessary
$3-S8 open
$9 open then
closed

9 $1-S8 open $Ves none should be
then closed {i.e. no change) necessary
S9 closed

TABLE 4 Adjustments and tests required for bipolar operation
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Fig. 4. Typical power supply circuit for use with the D
to A converter and associated power amplifier
modules

the digital to analogue converter together with one, or more,
power amplifier modules is shown in Fig. 4.

The p.c.b. layout for the power amplifier module is shown
in Fig. 2 together with the corresponding component overlay

which is given in Fig. 3. Assembly is extremely
straightforward and, since no adjustment is required,
detailed constructional and testing information is un-

necessary.

USING THED TO A CONVERTER

The digital to analogue converter, together with any
associated power amplifier modules, can be used in a variety
of particular configurations depending upon the require-
ments and constraints of the particular system. Fig. 5 shows

POWER AMPLIFIER
{IF REGUIRED)

N
L

7%
J (2333

Fig. 5. Conventional single ended output configuration

vOouT

0-a
BATAD S CONVERTER

LOAD

ENABLE

a conventional ‘single ended’ arrangement. A bridge
arrangement using two power amplifiers, driven from the
complementary outputs of the digital to analogue converter,
is shown in Fig. 6. This configuration effectively doubles the
output voltage swing developed across the load. Fig. 7
shows how several power amplifier modules can be connec-
ted to a single digital to analogue converter. Note that, to
reduce the loading on the converter where more than one
power amplifier is employed, the values of R1 and R2 within
the power amplifier module should be correspondingly in-
creased. A value of 10kohm for both R1 and R2 will be ade-
quate for the parallel connection of up to ten power amplifier
modules. If desired, loads may be driven in a complementary
fashion, as shown in Fig. 8. Finally, several digital to
analogue converters may be operated simultaneously from
the same data bus. This arrangement makes use of the
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POWER AMPLIFIERS
(IF REQUIRED)

l/ LOAD
D-A

CONVERTER %

vout

DATA BUS

ENABLE J

(LY L0

Fig. 6. Bridge output arrangement which doubles the
effective voltage swing across the load

latching facility of the ZN428, the ENABLE inputs being
driven from the address bus such that each digital to
analogue converter can be individually addressed (Fig. 9).

ADDITIONAL AMPLIFIERS /LOADS

I {SEE TEXT}
i
LOAD
T D-4a VOouT
DTS v CONVERTER Z
i LOAD
ENABLE I | POWER AMPLIFIERS
{IF REQUIRED)
—

Fig. 7. Method of driving several output loads using a
single D to A converter

vOouT

D-A
DATA BUS CONVERTER

ENABLE |

Fig. 8. Complementary driving of loads

POWER AMPLIFIERS
{IF REQUIRED)

ANALOGUE TO DIGITALCONVERSION

The purpose of an analogue to digital converter is that of
generating a digital code which approximates to the actual
input voltage level at the instant of sampling. One commonly
used method of analogue to digital conversion involves the
use of a clock and counter in conjunction with a digital to
analogue converter. The clock and counter generate a binary
sequence such that the output of the digital to analogue
converter is sequenced from zero to full scale. The output
voltage from the counter is compared with the input signdl
voltage using a comparator and the count is stopped when
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D/A ANALOGUE
OUTPUT 1

!

L

D/A ANALOGUE
2 OUTPUT 2
o/a { ANALOGUE
3 OUTPUT 3

DATA B8US

L

ENABLE 3 ==

ENABLE 2

ENABLE 1

PART OF
ADDRESS BUS

Fig. 9. Technique for driving multiple D to A conver-
ters

the digital to analogue converter output is just greater than
the signal input voltage. The state of the digital lines thus
provides a digital code which is an approximation of the
analogue input. The disadvantage of this technique is
primarily attributable to the relatively low speed of conver-
sion. In a worst possible case it would be necessary for the
counter to produce a full sequence before arriving at the full
scale input value. In an 8-bit converter, for example, this
worst case condition would necessitate 255 clock cycles.
With a 1MHz clock this yields a maximum conversion time
of a quarter of a millisecond!

A much better method of analogue to digital conversion
involves the use of a technique known as successive approx-
imation. This involves a series of comparisons between the
analogue input signal and the output of a digital to analogue
converter in which each bit is set in turn, commencing with
the most significant bit, MSB. A decision, based upon
whether the analogue input is greater or less than the output
of the digital to analogue converter, is then made as to
whether or not the bit should be retained. The output thus
becomes successively closer to the input value; hence the
name! The maximum conversion time for such a converter is
generally (n + 1) clock cycles, where n is the number of bits
employed. An 8-bit successive approximation analogue to
digital converter would, for example, require a maximum of 9
clock cycles for conversion; more than twenty times faster
than a counter type arrangement! Simplified block diagrams
showing the two methods of conversion are given in Figs.
10 and 11.

THE ZN427 ATO D CONVERTER

The ZN427 is a versatile monolithic B-bit successive approx-
imation analogue to digital converter which incorporates tri-
state output buffers to permit direct connection to a
microprocessor data bus. The device offers a guaranteed
maximum conversion time of 15us (clock frequency =
600kHz) and, like its digital to analogue counterpart the
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1= ENABLE
DeEEE DIGITAL T0 ANALOGUE
CONVERTER
ANALOGUE
INPUT —
o m—
COMPARATOR

Fig. 10. Simplified block schematic of a counter type A
to D converter
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CLOCK /
————

4 -

SUCCESSIVE
APPROXIMATION DIGITAL
REGISTER OUTPUT

[~ 1ZKEEP BITSET DIGITAL TO ANALOGUE
0=RESET 8iIT CONVERTER
ANALOGUE
INPUT
r\
- -
COMPARATOR

Fig. 11. Simplified block schematic of a successive
approximation type A to D converter

ZN428, it also incorporates an accurate voltage reference.
The data outputs are fully TTL compatible and the i.c. re-
quires supplies of +5V and —3 to —30V. This latter voltage
rail is merely required to establish a constant ‘tail’ current
within the internal voltage comparator.

The internal architecture of the ZN427 is shown in Fig.
12. The principal internal elements of the ZN427 are; a high
speed comparator, a successive approximation register, a
switch array, an R-2R resistor network, an output buffer
array, and a 2-5V precision voltage reference. When a low-
to-enable start conversion (SC) pulse arrives, the most
significant bit is set to a 1 and all the other bits are set to O
regardless of their previous state. The analogue output from
the R-2R ladder network will then be exactly half the
reference input, Vger. The input voltage, V,y, is then com-
pared with this value and a decision made on the next falling
clock edge. The MSB will be set to O if 0-5Vger > V) or kept
at 1if 0-5Vgge < V. The second most significant bit is also
set to 1 on the same falling edge and, on the subsequent
falling clock edge, a similar decision is made concerning the
second most significant bit. The process continues until all
eight bits have been examined such that, on the ninth con-
secutive falling clock edge after receipt of the stari conver-
sion (SC) pulse, an end of conversion (EC) signal is
generated which indicates that the digital output from the
converter is a valid representation of V,y. The digital output
data remains latched until the next SC pulse arrives. An out-
put enable (EN) is provided so that data may be read from
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R~ 2R
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NETWORK a0 VREF
I L]
' 3 +2v5
REFERENCE
COMPARATOR
SWITCHES
o0V
9
Vin .
| START
R SUCCESSIVE CONVERSION
oy APPROXIMATION " {sc)
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END OF
CLOCK = —__‘-"_PCONVERSBON
(EC)
| i
TRI - STATE
ENABLE i o OuTPUT
D BUFFERS
e
38 117 e 1S w1 2

Q0000000
LSB MSB
;'V—/

DATA QUTPUT

Fig. 12. Internal architecture of the ZN427 successive
approximation A to D converter

the converter into the system data bus by means of the tri-
state output buffer array. A typical timing diagram for the
digital word 01010110 is shown in Fig. 13.

sc U
EC 7 ,_
MS(B %—l/—%s Dedsion ;

V7 7%
777

DATA <
OUTPUT

peccutie

don't care ]—— 1
L LSB
— Decision
LsB 7 I I’ 0

Fig. 13. Timing diagram for the ZN427 A to D conver-
ter

The decision as to whether the output of the D to A sec-
tion is greater, or less than, V|, is made by means of a high
speed comparator, the simplified equivalent circuit of which
is shown in Fig. 14. This is essentially a differential ‘long-
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HIGH = RETAIN BIT
LOW =RESET BIT

D 70 A OUTPUT

. S

Ry

-V

Fig. 14. Simplified equivalent circuit of the high speed
comparator section of the ZN427 A to D convertar

tailed’ pair which is designed to operate with a total emitter
("tail’} current of 65uA. The ‘tail’ current must be derived
from an external negative voltage rail in the range —3 to
—30V and the constant current characteristic may be
produced simply by inserting an appropriately high value of
series resistor. Various values of negative supply voltage and
required series resistance are shown in Table 1

NEGATIVE SUPPLY TAIL RESISTANCE
VOLTAGE (Ry)
{(—V)
3V a7k
5 82k
10 150k
12 180k
-15 220k ‘
20 330k
25 390k
30 470k

Table 1 Recommended values of tail resistance and
negative supply voltage

The outline circuit diagram of a practical ana'ogue to
digital converter is shown in Fig. 15. Whilst it is passible to
use a separate low frequency clock within the analogue to
digital converter, it is usually expedient to make use of the
system clock of the host microcontroller or microcomputer.
Such a clock is, nowadays, unlikely to operate at a frequency
of much less than 1MHz and therefore it will be necessary to

-0 +5V

25
o F 3
12 A " MS8

ICY Ic2 |
741570 ING27 i3

2
3
p—O DATA
|6 |7

SN -1V
Vin Om——

CLOCK

i

220k

SC O
ENABLE O

OV O
24

Fig. 15. Outline circuit diagram of a practical A to D
converter

O 0V
by - 15V
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incorporate one, or more, stages of frequency division bet-
ween the system clock and the clock input of the ZN427. In
the case of the PE Microcontroller, which has a system clock
at 894.75kHz, a single divide-by-two stage is all that is re-
quired. In the arrangement of Fig. 15 this frequency division
is accomplished by means of a positive edge triggered J-K
bistable, IC1. Other division ratios may be easily calculated
from the relationship; N = f_/f_ where f_is the system clock
frequency and f_ is the ZN427 clock frequency (maximum
600kHz). The +5V and —15V rails may be derived from the
power supply circuit of the Digital to Analogue Converter
board described in Part 2 of the series (PE March 1983). To
avoid duplication, full constructional details have not been
given and readers are therefore recommended to refer to the
previous part of this series and to Part 7 of the series on
‘Interfacing Compukit’ (PE July 1981).

USING THEATO DCONVERTER

Provided that appropriate signal conditioning can be ap-
plied, the analogue to digital converter is suitable for use
with virtually any type of analogue transducer. The normal
full-scale input voltage for the circuit of Fig. 15 is +10V
however larger or smaller input voltages may be catered for
by means of appropriate modification of the input potential
divider. Where the transducer produces a very low level of

£ 3
)

The A to D converter

output, additiona! amplification may be necessary and this
may be provided by means of one or more operational am-
plifiers. In general, the full-scale input voltage is given by;
Ves = G x Vi where G is the attenuation of the input
network. The resolution of the converter is Vgg/256. Without
any input attenuation (G = 1) the value of Vg will be the
same as Vgge and, since the internal reference is 2-56V, the
resolution will be 10mV/bit. The R-2R ladder network ex-
hibits an impedance of 4kohm thus, to provide an accurate
match {minimising offset problems within the comparator),
the input attenuator/amplifier should ideally exhibit an out-
put impedance of approximately 4kohm.

NEXT MONTH

Next month’s instalment will deal with opto-isolators and
opto coupled thyristor and triac devices suitable for d.c. and
a.c. power control applications.
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and an operating manual. /
Get rid of your digital hang-ups; send off for a DPK-1 straight away.

= . i — - 4”—‘)
* *
The answeris yes —its YOU!
m:m Phissy /VF\}'

With GSC’s new DPK-1 kit, you can build a sophisticated portable test Easy to follow
instrument for stimulus/response testing. It automatically delivers just the Instruction
right signal for whichever logic family you're using - and it's equally suited ""_":“"" /
to single pulses or pulse trains at a frequency of 100 per second ‘.’(“': exeny -
The fully featured DPK-1 kit includes all components, leads, circuit board |
and case - and is supplied complete with detailed assembly instructions

Goods despatched within 48 hours.

GLOBAL SPECIALTIES CORPORATION |r GLOBAL SPECIALTIES CORPORATION (UK) LIMITED, DEPT. 5X T
| Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ
|
| DIGITAL PULSER ‘£22.42 Quantity gg{af:%i
I KIT DPK-1 (inc. P& P& 15% vaT) [ Read. o b(?xD
G.S.C. (UK) LIMITED DEPT. 5X |
UNIT 1, SHIRE HILL INDUSTRIAL ESTATE ! Name Address
SAFFRON WALDEN, ESSEX CB11 3AQ |
Telephone: Saffron Walden {0799) 21682 | _—
Telex: 817477
: | enclose PO/Cheque for € or debit my
| Barclaycard/Access/American Express. No. exp date
|
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TEST EQUIPMENT CENTRES Sel'sions » wee

ALL MODELS ON DISPLAY

T o INDUSTRIAL o EDUCATIONAL

DIGITAL MULTIMETERS (uxc/PFree)
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) [ ]
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HAND HELD
KD25C*13 range 0.2A OC 2 meq ohm £24.95
KD30C*25 range 1A AC/0C 20 meg ohm  £34.95
KDSSC® 28 range 10A AC/DC 20 meg onm  £39.95
6810+ 22 range 10A AC/OC 20 meg ohm £34.40
7030+ As 6010 bul 0.1% basic £41.30

188M 16 range 104 OC. 2 meg plus Hie lester £39.95
189M 30 range 10A AC/OC. 20 meg plus Hie

tester £69.95
HANO HELD AUTO RANGE

0M2350%21 range 10A AC/OC 20 meg ohm
{Miniature] £49.95
HD30 16 range 0.2A AC/0C 2 meg chm £41.95
HD30/8 As above plus coni. buzzer £44.50

HD31 22 range 10 AC/OC 2 meg ohms piys conl.
buzzer £58.95

FREQUENCY COUNTERS

e

PFMMA 200 MHZ hang held pocke! 8 digit

£67.50
BI.IM 8 digit LED bench 2 ranges 100 MHZ £77.00
86108 9 dight LEO bench 2 ranges 600 MHZ £113.85
80008 9 digi LED 3 ranges § GHZ £178.00
TFO40e 8 digit LCO 40 MHZ
TF200* 8 digit LCO 200 MHZ
* Optional carry case £6 84
Prescalers - Extended range of most counters

TP600 600 MHZ £43.00
TP1000 1 GHZ £74.00
ELECTRONIC INSULATION TESTER|—
VF 501 500 V/0-100m with carry case £63.00 I
MULTIMETERS

(UX C/P65p)

Y7296 20K/ V.

19 range pock et meter

SPECIAL PRICE £7.95 _—

C7081 50K/¥ 21 ranges.

Range doubler 10A OC

SPECIAL PRICE £15.95
ETCS000/5001 21 ranges. 50K/V. Range

doubler. 10A OC. £16.50
TMK500 23 ranges 30K/V. 12A OC plus

conl. buzzer £23.95
NHS56R 20K. V. 22 range pocket £10.95
EU102 14range 2K/V pocket £5.95
830A 26 range 30K/v. 10A AC/0C overload
profection, et £23.95
360TR 23 range 100K/ V. Large scale

10A AC/0C plus Hie £36.35
AT1020 18 range 20K /v. Defuxe plus Hie

lesler £17.50
STJDBTR 21 range 20K/V nlu: Hle Iesm

£16.95

VARIABLE POWER
SUPPLIES

PP2410/12/24v.0/1A
£35.

PP243 3 amp version £59.95
(UK C/P £1.00)

BENCH MODELS (3' digit unless staled)

TM353' 27 range LCD 24 AC/0C

™ 9 range LED 10A AC/0C

TM35| 29 range LCD 10A AC/0C

2001 28 range LCO 10A AC/0C plys Srange
Cap. Meter with case £108.00
TMA51 4", digit LCO every facility (0.02°) £171.00
1503a 4, digil LCO every facilily {0.05°) £171.00
1503Ha 0.03% basic version of above £189.00]
+0ptional carry case £2.95 e with free carry case
«0Optional carry case £6.84

EDUCATIONAL DISCOUNTS AVAILABLE FOR
ALL STOCKS - PLEASE ENQUIRE

| SIGNAL GENERATORS
12207240y AC)

FUNCTION : All slne/souire/lrlanulleTL etc
TG100 1 HZ - 100 KHZ £90.00

TGI0202HZ 2 MH2 £166.75
SE
TG105 Various lacilities SHT - 5 MHZ £97.75
} AUDI0 : Mulliband Sine/Square
| LAG27 10HZ10 ) MKZ £86.00
1 A;:?OZA 20 HZ 10 200 KHZ £76.00
R
$G402 100 KHZ 16 30 MHZ £59.95
LSG17 100 KHZ to 150 MHZ £71.00

AUDIO o RF  FUNCTION o PUI.S!

OSCILLOSCOPES

Full specitication any model on request. SAE by post.

‘HM’" Series HAMEG: 'SC’ THANOAR:
‘CS’ Series TR10: "3 Series CROTECH
SINGLE TRACE

3030 15 MHZ SmV. 35mm tube plus mmpnner‘
tester C/P £3.00 £172.50
SC110A* Minialure 10 MHZ batiery gortable
Postlree £171.00
HMI03 15MHZ 2my. Bx 7 display pius

component tesier C/P £3.00 £177.00

® Optional carry case £6.84  AC adaptor £6.69

Nicads £12.50

OUAL TRACE (UK C/P £4.00)

HM203/4 Dual 20 MHZ plys component

tester £276.00
| CS1566A Oual 20 MHZ. All facllities £299.00

HM204 Oual 20 MHZ plus companent lester

sweep delay. £419.75

DPTIDNAI. PROBE X§TS

£7.95 X10 £9.45
XI x10 £10.50 X100 £16.95

STOCKISTS FOR FOR TRIO; HAMEG: CHOTECH
[SAFBIN *SCOPES. MOST MOOELS 1N STOCK.

DIGITAL THERMOMETER ~

TH301 LCO -SO°C to - 750° with
thermocouple

0|

| HIGH VOLTAGE METER
Direct reading 0/40 KV
ZDKIVuII (UK C/P 65p] £18.40

AC CLAMPMETER
ST300 0/300A: 0/600

VAC. 0/1 Kahm 9 ranges

With carrycase (UK C/P 650|

\\

)

£2! 50

I.OGICPROBES ~
LP10 10 MHZ £28.50 \
LOPO7650MHZ  £56.90 = ‘e

~| TRANSISTOR TESTER

| DIGITAL CAPACITANCE  /
0.1 p! 1p 2000 mtd LCO 8 ranges
DMB013 £57.95 (Carrycase £2.95)

e
Ofract reading PNP: NPN. eic.

(3] £
{UK C/P 65p|

AUDIO ELECTRONICS &

301 EOGWARE ROAD, LONDON W2 IBN. TEL: D1-724 3564
ALSD AT HENRYS RADID.
404/406 EDGWARE ROAD. LONDDN W2

54

Order wih CHEQUEMACCESY
VI3 o you can iekephons your ardens
AN orders devpetched within § deys
uniese sovieed.

TERRIFIC VALUE!!!

We have a big store to clear. 100 tons of

stock must go. 10 kilo parcel of unused parts.
Minimum 1,000 items includes panel meters,
timers, thermal trips, relays, switches, motors,
drlilis, taps and dies, tools, thermostats, colls,
condensers, resistors, etc. etc. Individually
woutd cost you a fortunel

YOURS FOR ONLY €11.50 plus £3.00 post.

IONISER KIT

Refresh your home, office. shop, work room,
etc. with a negative JON generator. Makes you
feel bettes and work harder - complete mains
operated kit, case included €11.95 plus £2.00
postage

CAR STARTER/CHARGER KIT
This kit has no doubt saved many motorists
trom embarrasment in an emergency you can
start car 'off mains or bring your battery up to
full charge in & couple of hours. The kit come
prises: 250w mains transformer, two 10 amp
bridge rectitlers, start/charge switch and futt
inslructions. You can assembie this in an
evening, box it up or leave it on ashelf in the
garage, whichever suits you best

Price: ONLY £12.50 + £3.00 post.

3 - 30V VARIABLE VOLTAGE
POWER SUPPLY UNIT

With 1 amp DC output, for use on the bench,
stugents, inventors, service engineers, etc
Automatic short circuit and overload protect
ion. In case with a volt metar on the front
panel. Complete kil £13.80.

ZX81 OWNERS
Make vourselt a full
size keyboard! Key
switches complete
with plain caps. 6 for
£1.15.

COMPUTER PRINTER FOR
ONLY £4.95

Japanese made Epson 310 — has a self starting,
brishless drive motor. Complete with electron-
ics — uses plain paper. Brand new with

data. ONLY £4.95 plus £1.25 Post.

rCash, P.O. or cheque with order. Orders
under £10.00, add 60p. Access & B/card
orders by phone t6 Haywards Heath {0444)
454563, Delivery by retuen

REVERSIBLE MOTOR WITH
CONTROL GEAR

Made by Ihe tamous Framco Company this

is a very robust motor, size approximately
7%’ long, 3% dia. 3/8" shaft. Tremendously
powerful motor, almost impaossible to stop.
Ideal for operating stage curtains, sliding
doors, ventilators, etc., even garage doors if
adeqyuately counter-balanced. We offer the ~\
motor complete with control gear as

follows

« 1 Framco motor with gear box. » 1 manual
reversing and on/off switch. » 1 push to start
switch. + 1 x 100w auto transformer, + 2
Iimit stop susitches. « 1 clrcuit diagram of
connections. £19.50 plus postage £2.50.

SPIT MOTORS

Powerful mains operated induction motors

with gear box attached. The final shaft is a
‘" rod with square hole, 50 you have

alternative coupling methods

is approx. 5 revs/min. PRICE £5.50. Similar

motors with final speeds of 80, 100, 160

& 200 r.p.m. same price.

8 POWERFUL BATTERY
MOTORS {ail ditterent)

Suitable tor models, meccanos, drills,
remote control planes, boats, etc. £2.95.

12 VOLT MOTOR BY SMITHS
Made for use in cars, these are series wound
and they become more powerful as load
increases, Size 3%’ long by 3" dia. These
have a good length of %" spindle
£3.45. Ditto, but double ended £4.25,

EXTRA POWERFUL 12 VOLT
MOTOR

Made 10 work battery lawnmower. this
probably Jevetops up t0 % h.p., so it could
be used 1o power a go-kact or to drive a
compressor, etc. etc. £6.90 + £1.50 post.
{This is easily reversible with our reversible
switch

tinal speed

price

Price £1.15).

Established

J. BULL(ElectricalLtd.:::::

{Dept PE), 34 - 36 AMERICA LANE, HAYWARDS HEATH, SUSSEX RH16 3QU.

| G

l[ Starting February 12th we will be open from 10am todpm every Saturday

* # SATURDAY BARGAINS » %

EMOS SATURDAY SALES

to sell our vast range of components at bargain prices. You will easily find
us in Daventry on the A4S, opposite the John O’Gaunt Hotel.

Al YOLTAGE -5V A 10220 40p
‘ cwl:gmm" AEGULATORS 5y 1sA 103 140p
Made by Sorague or General Elacire sV th 10330 |auo
\deal for powe suppbes 4Y 154 103 90
Folowryg values svaiabie 6Y 054 10220 150
185,000 @ 15V S 0sA TR 35p
000008 N an 10 140p
120,000 @ 15¢ v (LR (V21 0p
100,000 8 30V Postage wnd packmg 12y 15 103 1300
TIN00 @ 4OV 1o 2 capacitons — {100 -“JV 10220 -
S0.000@ 0V o more 1150 5v w0220 o
9.000 @ 50v yZ] 1A 10220 10p
Prices lantaste vaiur of ok (2 50 PSU COMPONENTS  2N4347 (120V) 1505 723 0p
= 6258 250w) 180p K055 35p

pos 400mW Zeners By

~O—

TMS251601 8 = 2K EPROM
TMSAQ30JL 4K RAM

255 PIA

2N3095

0 L4
S O e

Contnental relays 2p cio 24V or 48V 50p

Heavy duty relays

20mm fuseholders.

54 - 2 clo 24V 65p
Niicroswitch = ¥ type — push on terminats 25

€14.30
£3.00 BENCH POWER SUPPLY
€190 Sop comiructionsl st @ Februany 82
€035 “Practcal Emctroncs

20p  Avidsbie kit form of bush up.
Prices tinc VAT p ¢ pi

Buit

A
400 (1200

;

See our adverts in last months magazmes for comphete hsts

Please aliow 21 days for delivery.

CMOS - 74 - 741S TTL

Very competitive prices

Many devices only Sp

Dept 1D, High March, Daventry, Northants NN11 4HQ
Tel: 03272 5523 Telex: 311245 GRENEL G

Please add S0p per order postage and pucking
(exceptwhere higher isindicated) plus 15% VAT
on total. No VAT on overseas orders, postage al
cost. Cheques and postal orders made payuble to
Emos Limited. Send Large S.A.E. for
comprehensive catalogue

E#AOS
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UPDATE

FEATURING EB2BB1 LH3 HC16 TFT 3000

SWANSONG

This. dear readers, is the very last
“Semiconductor Update” column to appear
in Practical Electronics, following an un-
broken run since 1975. {Semiconductor
Circuits will replace it next month—Ed.)

While pondering on a suitable content for
this exodus edition, | at first considered a
nostalgic look back at some of the more ex-
otic devices that have appeared here over
the years. But nostalgia is hardly the stuff of
which this column is made, and so | took a
bold step forward instead, by persuading
two of the most avant-garde research
groups in the country to lift the veit on the
electronic future as they see it—with
astounding results!

Any doubts you may have harboured
concerning the viability of British industry in
the 1990s and beyond are about to be dis-
pelled, so step with me now into the brave,
new, electronic world which awaits us
all . ..

IN-BODY ENTERTAINMENT

Down in Poole, Dorset, of all places, |
tracked down Frank N. Stone, boyish head
of the new bio-electronic empire
Sceletronic Calcipart. Most of the work
down there is still secret, but Frank was
kind enough to show me around their BIO-
CHIP diffusion facility which is producing a
wide range of semiconductor dice for direct
implantation in living tissue.

Although electronic implants have been
produced before, as heart pace-makers for
example, the work at Sceletronic is very dif-
ferent because the integrated circuits are
not packaged but are placed directly into a
suitable body cavity with the necessary
neural connections being achieved with the
aid of laser bonding.

Devices of all sorts can be implanted in
this way to correct natural deficiences or to
provide an enhancement of natural abilities.
but the project which sparked my imagina-
tion the most was described by Frank as
“In-Body Entertainment

Sceletronic are working feverishly on a
set of four CMOS BIO-CHIPS which
together will make the “"Walk-man” con-
cept of personal entertainment about as ob-
solete as a stone axe. Integrated onto four
thumbnail sized silicon dies will be a com-
plete entertainment system which does not
require the lucky recipient to wear
headphones or to have a wristwatch TV
screen, because the whole thing will be
totally internall

One of the devices, a video processor
and display coded EB2, is slipped behind
each eyeball to provide back-projection
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video facilities capable of displaying both
off-air and recorded programs. A second
chip, the BB1, acts as an exchangeable
storage device of 100 gigabyte capacity
which is used to hold a user selectable mix
of stimulating audio visual entertainment.
This chip has to be more easily accessible
and so will be fitted into the trendy owner's
navel, or any other orifice of their choice.

Adding yet another dimension to this
scintillating ensemble is the LH3 audio
processor which is capable of delivering a
quadrophonic neural stimulus equivalent to
110 dB’s acoustic. In addition to this direct
neuratl audio, which works best at high fre-
quencies. there will also be an optional
‘cranial woofer’” which provides direct in
ternal audio stimulation. Users opting for
this extra facility will have to wear the black
anodised ear extenders for cooling pur
poses says Frank.

To complete the set there will be the
HC16 microprocessor based controller chip
which will transmit tone, volume, and hue
adjustment via existing neural pathways.
Inputs will be received directly from
analogue-to-digital chemo-receptors in
tegrated onto the surface of the chip.
Various other control options will be
available, including a panic suppression
mode triggered by adrenalin levels which
causes all external auditory and visual
reception to be suspended in favour of a
restful program of soft music and
seascapes.

Installation may pose problems, but a
survey by Sceletronic revealed that most
existing 17 year old hi-fi salesmen can be
retrained in the simple technique of laser
surgery in a matter of hours.

While | was in the Sceletronic lab | was
introduced to Igor who had already been
fitted up with a breadboard version. Igor's
scars were healing nicely, and apart from a
tendency to go cross eyed occasionally,
there seemed to be no serious side affects.
Unfortunately | was unable to question Igor
in depth because he had just been fitted
with a new BB1 containing material of
Danish origin which appeared to be causing
some technical difficulties.

This new technology will revolutionise
the lives of all joggers, roller skaters and
lecture goers!

SEE YOU LATER
PROPAGATOR

A couple of years ago | revealed to you
the amazing progress being made by Lliys
Electronics over in South Wales. | know
that if any firm could provide a stimulating

SEMICONDUCTOR

R.W.Coles

glimpse into the future it had to be them. so
off | went with my notebook and recorder.

The last time | was there Lliys were into
hyper-power transistor technology, but
things have moved on since then, and |
found the research department, headed by
the Polish émigré Zarcy Pudsti, hard at
work on a revolutionary new
microprocessor device.

Apparently Lliys have made a
breakthrough in speeding up the operation
of digital logic circuits and have got their
latest device running at an amazing 2 giga
hartz clock rate. Propagation delays in the
gates have been cut down to just a few
pico-seconds with the aid of a new and
secret doping material developed and
patented by Lliys.

While | was there they started to test the
latest version of this incredible device, the
TFT 3000, and the results were impressive
to say the least. Apparently one of the
chemists had added too much of the do-
pant to the silicon melt, and during the
tests it became apparent that the gate
delays had become negative, i.e. pulses
were feaving the output of gates before an
input signal was received!

While Zarcy and | pondered about the
implications of this new effect, we saw the
64 pin leadless chip carrier containing the
TFT 3000 begin to metamorphose. Within
tan minutes we were left with ten 40 pin
dual in line packages, within half an hour
these were replaced by one hundred 16 pin
d.i.p.s. then four hundred circuit boards
containing large numbers of transistors.
Justin time, Jim the lab assistant shouted a
warning and we escaped with only minor
scorch marks and bruises as the whole of
Lliys labs was transferred into a glowing
mass of EF86 valves.

After the EF86s, the Babbage style
analytical engines and the Chinese abacus
wielders were tame by comparison, and
Zarcy and | retired to the nearby computer
room to carry out an analysis of what could
be expected next. Zarcy calculated that the
TFT 3000 would reappear in about 3 weeks
following a reversal of entropy at the
genesis of the known universe, and perhaps
he is right.

Personally, { hoofed it, after a quick 999
call to the local fire brigade, but everyone at
Lliys seemed to think it was a great
success. They still plan to market the TFT
3000 after some readjustment of the do-
pant fevels, but if you are interested you
had better place your order early, before
stocks disappear.

{Readers requiring more information on
these items should note the cover date of
this issue-—Ed)
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Ultimum
Computer

E CONTINUE our series of cards for the ULTIMUM

motherboard with a peripheral card capable of produc-
ing speech. It uses a low cost, custom integrated circuit
which provides most of the functions needed to produce an
almost unlimitad vocabulary using the phoneme method of
speech production.

SYNTHESISING SPEECH

There are many different techniques available for
generating speech using a computer. Ultimately, they all re-
quire some method of regenerating the basic elements of
speech by modelling the human vocal tract. The heavy
handed approach is to sample analogue speech waveforms
and convert them to a digital form which may be subse-
quently regenerated through an analogue-to-digital conver-
ter. The number of samples is necessarily high {about 5,000
samples. sec™'} and this means that a large amount of

EXTERNAL
INTERPOL ATION
Dral  ROM REGISTERS |\

— N =

ALY ] COEFFICIENT

REGISTERS

]j 1 J_L
DATA vocal TRacT W

o MODEL

2k x 3BIT

ROM 0/
CONVERTER

ADDRESS
= REGISTER

I |l

START ADDRESS) HANDSHAKE
Oy LATCH CONTROL

e 1T 170

Fig. 6.1. Block diagram of Speech unit
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Interface 216

WILLIAM EDWARDS

WATFORD ELECTRONICS

memory is required; a few words would exhaust the memory
of most home computers.

There are two, more practical solutions. Firstly, some form
of data compression can be used in conjunction with digital
circuitry to restore the original signal. This circuitry usually
takes the form of a complex digital filter. National Semicon-
ductor, and Texas Instruments have both evolved methods
of encoding phrases in such a compressed form, the best
known being a system called Linear Predictive Coding. This
is the technique employed in the commercial, speaking toys
and teaching aids. The drawback is that the encoding
process requires complicated equipment and lies beyond the
scope of amateurs, so that one is limited to pre-defined
vocabularies supplied in ROM form. Against this, the quality
of speech is quite good (albeit with a heavy American drawl
in nearly all cases). The second method relies on the fact
that speech can be broken into a limited number of basic
components. There are several such subdivisions, the
smallest of which is called the allophone, or more commonly
(but incorrectly) the phoneme. Early phoneme generators
used analogue circuitry to reconstruct an electronic
equivalent of the vocal cords and the rest of the vocal tract,
using operational amplifiers as oscillators, filters and noise
generators. Digital versions of these analogue predecessors
make full integration much simpler, because the discrete
components are largely eliminated.

THE SP-0256 SPEECH CHIP

Over the last year or so several new all digital speech
chips have been introduced. The SP-0256 (General Instru-
ments) has been chosen for this design because it combines
low cost with simplicity. Allophones are encrypted in a 2k x
8 ROM. On selecting an allophone by supplying a count and
a strobe pulse, the appropriate area of ROM is accessed and
the data is passed to the vocal tract model which then
regenerates an allophone. The 2k x 8 ROM stores code for
all the allophones as well as periods of silence which are
very important in the reconstruction of realistic speech.
There are no words or phrases. These have to be put
together by the host computer as a string of allophones. This
is not difficult, and imposes only a light load on the com-
puter. It is quite possible to produce a reasonable vocabulary
without resorting to machine code. The store required for
each word is only a handful of bytes.

THE BOARD
Fig. 6.1 is a block diagram of the Speech system. There
are three basic elements, the speech generator, amplification
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and the interface to the ULTIMUM motherboard. Fig. 6.2
gives the complete circuit diagram.

The speech board occupies only one memory location (the
location to which the altophone code is to be sent (see
later). The decoding uses four four-bit magnitude com-
parators {ICs 1-4) which compare all 16 address lines
against a value set on the links 0-15. The magnitude
comparators are gated with the Read and Write signals
from the motherboard to provide a valid access signat to
the speech chip. When the selected location is written
to, the byte written is sent to the speech chip. When the
same location is read, the two status bits (BUSY and LOAD
REQUEST) are put onto the bus (D7 and D6 respectively).
Reading these bits allows the programmer to establish

whether the speech chip is ready to accept another com-
mand or still busy issuing the last allophone. As speech is
comparatively slow by computer standards, it is quite accep-
table to poll these status lines periodically, rather than resort
to the more compiicated interrupt lines, although this is also
possible, as all that is needed is to connect the load request
line from the speech chip to the interrupt request line on the
edge connector.

The speech chip provides a pulse width modutated signat
which has to be converted to an analogue waveform suitable
for amplification. This can be done with a simple diode/CR
network, but we have chosen the more complete four stage
filter (IC9), which imparts a much better ‘shape’ to the audio
signal.

+5V +5v
N [YTOR (3 | [C11 1
N N
Also—'°. 20 so O o) L (" ;{klg
s, 1C1 ) 52 -
A1, O—=4:1 8) O
5
AI:(‘)—‘J A2 = O e
12 11 5‘_/
A120—24a1 ] O~
peey By 000— L
=y
T . 010 242
A s’ 55 o 0z0 -
=BIN
Al o240 iy o e 030 =1 ™
e Aloo—'s. A3 1C2 o O- S6_~ 02O - i e +5v
\ 57
A9 O——fs: o o e ot 05O~ - >
r."_Kl_ A8 O~tda B il P DEO- LN 9 o ,
e s AzD e vad
TORQ Qe O~ IC7a g 070 : m i
| 1L 1B +5V se
MREQ i . O-- 04 IC5 73
— 0.& i1l vee b2t va
26
z :Bm = : ] 1C12 = ok, 166 S Xsoveavsy) "M LK =
= B sy G
A7 V] 240 BO 3 ‘b/ IC8a ] ! s 1 9 T 1 -
15 IC3 ’ . s10_- — i & € 1 et
48 " o N St~ * o— 7% L] [3) -
AD - ofe e S12 1 ; i SET OUT s
L.
a6 0244 iy & o L ACCESS Omages / RESET O —— I Mreset .
+5v fo! . 1C7b 100k 2 2
- L SBYRESET  TEST
1€51-4=74L585 -L_’. ‘I;B Bof e AL h ‘|C8b CIL 28016 our GND
PINS 16,3,z Vee FRPNIETY jo Lo - 514 7 o f& €26100n
PINS 8,4,2=GND O——pte & o1% 7T 5 104 2
PINS7,5= N.C. A2 O 13 B2 O Y — D 5 >
13 " S1E .~ e =
AY Ot 12 3} O 7
o
INGI4B

1€5= SP-0256
1C6= 74L5367A

K et i) einezveesein = oD

19 LM324

ICI0: LM 386
Re
100k

DECOUPLING

8 X100n CAPACITORS(C19 =C26)
ADJACENT TO 1Cs 1-8
BETWEEN +5V &GND

Fig. 6.2. Full circuit diagram. LK1: Default position is Memory-mapped.
Alternative position is 1/O-mapped. LK2 & 3: Default position is

memory-mapped. Open for |/O0-mapped
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PICK OFF FOR
EXTERNAL
AMPLIFICATION
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Finally, an ampilifier {{C10) is included to drive a small
speaker. Alternatively, a ‘pick-off’ point is availabte for exter-
nal amplification, or for mixing with the Sound Card (see
next month’s article).

ASSEMBLING THE BOARD

Refer to the overlay (Fig. 6.3) for details of component
placement. This board has many discrete components
{mainly used in the filter).

We suggest that these are inserted after you have placed
the i.c sockets. The crystal (XTAL1) which provides the tim-
ing for the speech chip, should be inserted with care. Avoid
bending the leads at the base, as strain can fracture the in-
ternal connections. The SP-0256 is the most expensive
component on the board, so before inserting it, check for
shorts by powering the board up, and check that 5 volts ap-
pears on pins 7 and 23 of IC5 {the SP-0256 socket).

The d.i.l. switches (0-15) should be set up as follows:

1) Find an unused location in memory.

2) Write down the binary value of that location {(eg. 0113
hex is 000000010001001 1 in binary.

3) Set the switches according to this binary pattern ie. if bit
O (the least significant bit) is O then close switch (shown in
the overlay, Fig. 6.3, and on the board itself).

4) Repeat 3 for each switch.

TESTING THE BOARD

The board should be tested with the other cards removed
from the ULTIMUM just in case there is a short circuit. Do
not insert the board with the power on. The SP-0256 is
automatically reset as power is applied. Run the BASIC
program listed in Table 6.1, noting that you must set the
PEEK and POKE location {LOC1 in the listing) to that set up
on the speech board. If nothing happens, check the switches
are correct and that the speaker is connected.

MAKING SPEECH

Table 6.1 lists all the allophones and the code which has
to be fed to the SP-0256. The basic sequence required to
feed allophone codes is as follows:
1) When load request is low, issue of any of the listed
allophone codes by writing to the location set up on the
decoding switches is possible

10 LET LOC 1=(speech location)
20 RESTORE
30 READD
40 IF D=>64 THEN 80
50 IF (PEEK(LOC1) AND 128)<>0 THEN 50;
ready to load?
60 POKE LOC1,D
70 GOTO 30
80 GOTO 20; repeat indefinitely
56,1,23,3,17,4,48,15,11,4,13,31,4,29,29,39,.19,4
100 DATA 40,50,4,40,6,35,4,55,55,12,12,41,55,4,55,55,
7,39,15,11,4
110 DATA 20,2.17,4,56,6,12,4,13,7,11,64
120 END

Table 6.1. BASIC test program for Speech board

2) While the allophone is being “spoken” the busy line will
go low to indicate that the word is being issued. As can be
seen, this allows for very simple programming.

There is no one-to-one correspondence between
allophones and the written word, so we have to convert each
word into its component parts before we can pursuade the
speech chip to reproduce it. Of course, the best way of doing
this is to write a "speech assembler” program which will
break down the word and prepare the code for you, and we
have no doubt that some readers will try this, as this kind of
program has lots of applications, including speaking docu-
ments. The starting point must be to manually assemble
your code by breaking up each word, and select the ap-
propriate allophones yourself. To make this a little easier,
Table 6.3 includes sample words which illustrate the type of
sound associated with each allophone. Once the allophone
list has been prepared, all that is required is to send single
bytes to the SP-0256 in sequence. We have written a simple
BASIC program to send a test phrase:

A bird in the hand is worth two in the bush.

Table 8.2. For sample program use these data

80 STOP ; preserve sanity
90 DATA 20,2,63,52,0,21,2,12,11,2,18,19,2,27,26,11,
0,21,3
100 DATA 12,43,2,46,52,29,2,13,31,2,12,11,2
110 DATA 18,19,2,63,30,37,64

Hex Dec. Hex Dec.
00 0 Delay 10ms 16 22
01 1 Delay 30ms 17 23
02 2 Delay 50ms 18 24
03 3 Delay 100ms 19 25
04 4 Delay 200ms 1A 26
05 5 oy boy 1B 27
06 6 i sky 1IC 28
07 7 eh end ID 29
08 8 kk3 comb IE 30
09 9 pp pal IF 31
0A 10 jh dodge 20 32
0B 11 nnl thin 2i 33
0oC 12 ih sit 22 34
oD 13 tt2 two 23 35
0E 14 rrl rural 24 36
OF 15 ax succeed 25 37
10 16 mm milk 26 38
11 17 ttl part 27 39
12 18 dhl they 28 40
13 19 iy see 29 41
14 20 ey beige 2A 42
15 21 ddl could

uwl
ao
aa
yy2

hhl
bbl
th
uh
uw2
aw
dd2
883
Vv
gel
sh
zh
rr2

kk2

‘kk1

to 2B 43 2z Z00
aught 2C 44 ng anchor
hot 2D 45 1 lake
yolk 2E 46 ww wool
hat 2F 47 xr repair
he 30 48 wh when
rib 3 49 yyl yes
thin 32 50 ch church
book 33 51 erl letter
food 34 52 er2 bird
out 35 53 ow sew

do 36 54 dh2 they
wig 37 55 ss vest
vest 38 56 nn2 no
guest 39 57 hh2 hoe
ship 3A 58 or store
azure 3B 59 ar alarm
brain 3C 60 yr clear
food 3D 61 gg2 got
sky 3E 62 el saddle
can't 3F 63 bb2 business

Table 6.3. SP0256 AL2 allophones
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EC)

The program is given in Table 6.2b. The PEEK and POKE
locations will depend on where the speech board is located
in memory, and need to be adjusted accordingly.

NEXT MONTH: The Sound board.

r %
c 0 M PO N E NTS Semiconductors
|ty Ic1-4 74LS85 (4 off)
ICS SPO256AL2
IC6 74LS367A
Resistors 1IC7 74LS13
R1,R2,R13 3k3 {3 off) IC8 74LS32
R3, R8 100k (2 off) IC9 LM324
R4, RS 2k7 (2 off) 1C10 LM386
R6,R7,R1,R11,R14, IC11,1C12 4k7 x 8 d.i.l. resistor
R15,R18,R19 4k3 (8 off)
R9 3k9 Miscellaneous
R12,R16,R20 10k {3 off) 8 pin d.i.l. socket
R17 9k1 14 pin d.i.l. socket (3 off)
R21 16k 16 pin d.i.l. socket (7 off)
R22 33k 28 pin d.i.l. socket
R23 10 8-way SPST d.i.l. switch (2 off)
All resistors $W 5% 3.-12MHz crystal XL 1
Speaker 8 ohm, 2 in. LS 1
Potentiometers 2 x 32 way rt. angled Euro plug (DIN41612 A+C)
VR1 10k Min. Vert. preset P.c.b. terminal block
1 metre twin standard cable
Capacitors WEOB SPK p.cb.
c1 14/ 16V elect.
C2,C5,C15,C16,
C19-27 100n cer. (12 off)
C3,C4 20p cer. (2 off) Constructor’s Note
c6-14 10n cer. (9 off) All kits for the Ultimum system are available from Watford
C14,C17 4u7/186V elect. (2 off) Electronics (see advertisers’ index). Send SAE for price lists
c28 10/10V tant. of boards now availablz.
" _J
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CONSTANT CURRENT

VOLTAGE SOURCE i g

OR any purpose needing a constant-

current supply, such as charging Ni-
Cad cells, this unit provides a remarkably
stable current—even shorting the output
causes no detectable change in current.
The circuit shows switching of three
ranges by means of a three pole four way
switch, and thefourth position changes the
circuit to an equally stable constant
voltage supply, a desirable addition to the
versatility of the unit only needing two
more resistors.

Operation is as follows—the Zener
diode provides a reference voltage, part of
which is tapped off by VR to the non
inverting terminal of the op amp. The out
put current from the emitter of the tran-
sistor is returned to OV via the resistors
R2-4, and the consequent positive voltage
at the top end of these is fed to the in-
verting terminal. The potential of the op

A selection of readers’ original circuit ideas.

Why not submit your idea? Any idea published witl
be awarded payment according to its merits.

Each idea submitted must be accompanied by a
declaration to the effect that it has been tried and
tested, is the originat work of the undersigned, and
that it has not been offered or accepted for pubtica-
tion elsewhere. It should be emphasised that these
designs have not been proven by us. They will at any
rate stimulate further thought.

Articles submitted for publication should conform
to the usual practices of this journal, e.g. with regard
to abbreviations and circuit symbols. Diagrams
should be on separate sheets, not in the text.

+18V
R
%2
VR1
Y
SUPPLY
OUTPUT
R2 R R&
2x2.470 &L 100 R7 RE
10k 10&
( A AA—AAA—
ov

amp output provides the bias for the base
of the transistor; if the output current
tends to increase, the potential changes,
thus reducing the current supplied to the
output, so that a stable state is set up. The
actual amount of current is governed by
the proportion of the Zener voltage sup-
plied to the i.c., so VR1 forms a panel con-
trol whieh can be calibrated.

The characteristics of the circuit overall
are not quite linear, so a separate dial
calibration is needed for each of the
resistors R2—4. Their values can be found
experimentally for any required current
range. The quickest way is to put a meter
across the output, and substitute a wire
wound variable for the resistor. Rotating
VR1 will give the range limits for any
given value of the variable, which can be
measured, and a suitable fixed resistor
chosen.

The ranges of the prototype are given
for the values in the drawing, but the
current can if necessary be increased to
any desired amount, provided only that the
transistor used can take it if properly heat-
sinked. For currents over about 250 ma,
obviously a power transistor is required,
but up to that figure a BFY50 on a good’
heat sink should cope.

The fourth switch position for constant
output vgltage connects the output return
directly to OV, and puts a resistance across
the output. Half of the voitage appearing
across this is applied to the i.c., and con-
trols the transistor as before. Positions 1, 2
and 3 of S1 provide the constant current
ranges of 1-4 ma, 5-20 ma and 20-85
ma. Position 4 has the constant voltage
range of 4—-18V.

S. A. R. Guest,
Grampound, Truro.
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LIGHTING EFFECTS UNIT
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Fig. 1. Power supply TR
BC107
and ramp generator

ANY circuits exist to provide exciting

effects using coloured lighting, exam-
ples such as Sound-to-Light units and
Chasers springing immediately to mind;
but few exist that may be deployed suc-
cessfully in a household environment for
extended periods of time providing an in-
teresting but slower and more relaxing
type of display. Presented here is such a
unit which may be used protractedly
without excessive fatigue. It may also be of
interest to many readers since it contains a
voltage controlled dimmer which operates
without resort to the more usual and un-
predictable arrangement using a light
dependant resistor.

The circuit aims to provide the follow-
ing effect. At switch-on, all three bulbs
illuminate. After a time, a regular cycle is
set up during which the red bulb slowly in-
creases in brightness until it reaches a
maximum when the green bulb begins to
light. After this too has reached its max-
imum level, the red bulb dims. When fully
extinguished, the blue bulb begins to
switch on whereupon the green bulb is ex-
tinguished, to be followed by the lighting of
the red bulb and dimming of the blue bulb.
The cycle then repeats.

The result of all this is that the colour of
the light emitted by the unit cycles approx-
imately every 25 seconds through the en-
tire colour spectrum, beginning at red and
changing through yellow-green-blue-
magenta and then back to red.

The circuit may be broken down into
three sections, these being the ramp
generator and power supply, voltage con-
trolled dimmers and logic elements. The
ramp generator generates slowly rising and
sharply falling waveforms which are syn-
chronised with the mains so that the falling
edge of the ramp occurs at mains zero-
crossing (see Fig. 1). It operates as follows:
unsmoothed d.c. from the transformer is
fed via potential divider VR1 and resistor
R2 to the base of TR1, so that when the
mains voltage is not close to zero, TR1 is
switched on. This removes the base current
from TR2, cutting it off and preventing it
from discharging the capacitor C2. The
voltage across C2 therefore represents the
type of ramp previously described, and
although the rising edge is in fact exponen-
tial rather than linear, the approximation is
satisfactory in this case.

April 1983

10 SYNC. VPs TRIAC
CONTROL CCTS(X 3)

This ramp is sent to the ‘sync’ input of
the mains control circuits and is compared
with the voltage across the capacitors
(C101 to C301) by the CA3140 com-
parators, the output of which drive the
triac opto-isolators. The higher the voltage
across the tantalum capacitors, the more
time must elapse before the sync voltage
exceeds this voltage, so that the opto-
isolator’s l.e.d. is energised, and the later in
the cycle the main triac is fired. Propor-
tional control of the power delivered to the
load is therefore obtained, the power beg-
ing inversely proportional to the voltage
across the capacitor. Three mains control
units were constructed, one each for the
red, green and blue lamps.

The rest of the circuit consists of the
logic required slowly to charge and dis-
charge C101 to C301 in the appropriate
manner. A one-of-ten output decade
counter (IC2) is connected to an oscillator.
If the 555 used is not of the recently
available CMOS type (often numbered
7555) then it is strongly recommended that
a 22uF/10V electrolytic decoupling
capacitor be connected directly across the
supply pins of the NES55, otherwise the
rest of the circuit may suffer from tran-
sients introduced on the supply lines when
the chip changes its output state. The
period of the oscillator is variable between
about a second and approximately 15
seconds or more. During setting up, care
should be taken never to set VR2 to its
minimum value. The 4017 is connected so
that it cycles between only six of the ten
outputs (Q0—Q5), since when Q6 goes
high, the device is immediately reset. A
reset pulse is also applied at switch on via

C4 and R7 to ensure that normal opera-
tion commences as soon as possible.
Should problems arise during setting up, it
should be remembered that the output in-
crzasing the light level is the one connected
to the transistor discharging C101. Diodes
D101, D102 and D103 through to D301,
D302 and D303 are necessary to stop the
associated capacitor discharging as soon
as the corresponding output on the 4017
goes low.

Setting up is accomplished as follows.
The presets determining the increase and
decrease time (VR 101-VR302) should be
turned down to their minimum setting. The
bulbs should now switch almost instantly
between being on and off, rather than
fading. VR should be adjusted so that the
bulbs are as bright as possible while the
unlit bulbs remain fully extinguished. VR2
may then be set up to give the required os-
cillator period (remembering that the full
cycle will take six times longer), observing
the previously stated precaution. The fade
timing presets must now be set up. Wait
until the appropriate part of the cycle, then
select an ‘increase time’ preset (i.e. one that
discharges C101, C201 or C301) and in-
crease its value. After several cycles have
past, the preset should be adjusted so that
the bulb just lights fully in the time that the
increase input is high. This procedure
should then be repeated for all the increase
potentiometers. Similarly, the ‘decrease’
pots should be adjusted so that the
associated bulb just extinguishes during
the time that the 4017 output is true. This
setting up procedure is lengthy and time
consuming, but time spent here pays divi-
dends in enhancing the effect.

SYNC.SIGNAL
v+ L101 @
o Fen R102 SuH
1IC101 5 R103 N LAMP
J_ oo 4 (RS238-255) | 0AD
DEC AAN - A7 220
YRIO1 4M7 XC102
ov -
b #
(RS308-196)
G MT2
L1 CSR1O1
me 33 e (RS261-601)

[gr03z]

0!

Fig. 2. A mains control circuit

61




The bulbs used may be any type of
240V mains bulbs although special care
should be exercised in the choice of the
blue lamp, since many spotlamp bulbs
labelled *blue’ produce a blue/green shade.
If spotlamps are employed, then use ones
that cast a fairly diffuse pool of light rather
than producing three separate spots which
would spoil the effect. The prototype
currently in operation uses 100W coloured
reflector bulbs similar to, but slightly
larger than, those used in sound-to-light
units, etc. There is of course no reason
why larger loads should not be driven
providing that the following points are
taken into consideration:

1. Make sure that the mains choke is

rated for the maximum r.m.s. bulb

Fig. 3. Showing the relationship
between the mains voltage V., and
the sync signal V,

current plus a suitable safety margin

(say 10%).

2. The triac should be rated at about 6

to 8 times the bulb r.m.s. current to

allow for the switch-on surges in cold
filaments.

It is also probably a good idea to add a
fuse on the live side of the bulbs in addition
to the single 3A link to protect in the event
of any short circuits. All the components
are fairly easy to obtain with the exception
of the triac opto-isolator which may be ob-
tained from Maplin Electronic Supplies.

N. J. Bailey,
Yatton, Bristol.
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VERSATILE CONTROLLER

E uses of this controller have turned
out to be virtually legion—originally
developed as a precision temperature con-
trol for a colour developer water bath to
within 0-25°C, it can be used to control
beer fermentation, greenhouse and
propagator temperature, to turn lights on
or off at dusk or when the sun shines, to
turn on or off a water pump at some
predetermined level, to provide a rain or
frost warning—and so on. The only
change to suit any particular purpose is in
the sensor arrangements, and since these
can be included in a DIN plug housing, the
unit input is deliberately made universal by
means of a DIN socket.

The basic circuit is quite simple, using
an input resistance bridge composed of the
chain R1-4 and VR for two arms, and
the sensor socket between both A—B and
B-C for the other two. Pin 2 of the i.c. can
have the voltage on it altered by rotating
VR, thus setting the operating point, and
the line to pin 3 carries a voltage varying
with the momentary condition of the sen-
sor. When pins 2 and 3 are at the same
voltage, there is ideally no output on pin 6.
If pin 3 is positive to pin 2 by even the
slighest amount, pin 6 goes into positive
saturation—and vice versa. If pin 6 is
positive, TR1 turns on and closes the
relay. Since the inputs are in bridge forma-
tion, the actual value of the supply voltage
makes no difference to the operation.

Two features in the diagram may need
explanation. The resistor chain R1-4 is
broken into sections at three switched
sockets, so that VR1 can be plugged in at
three different voltage points, giving three
overlapping ranges and a much more open
scale than if a single potentiometer of say
47k were used across the supply instead.
The other odd looking feature is the wiring
of the indicator leds. Obviously the
easiest way is to use a set of changeover
contacts on the relay, but in the prototype
the miniature relay used had only one set
of contacts, of mains size, so another
method had to be devised. The red led.
for “off” D1 is lit by current sunk by pin 6
when negative, but to avoid damage to the
i.c. make RS as high as will permit an in-
dication. The green led. D2 is lit by
current passing through the relay coil
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when on. Before connecting D2 choose R8
to allow the relay to just close, and then
choose R7 to provide a parallel path which
will light D2 and allow the relay to close.

Various sensors may be used; for tem-
perature control a Siemens K164 bead
thermistor with a nominal resistance of
22k is ideal. If used in air, all it needs for
protection is two or three coats of oil based
paint (not cellulose) on it and the wires and
joints—probe insulation is vital, and must
not be open to moisture. Response will be
almost instantaneous. Rx, the balancing
resistor, should be about the same
resistance as the sensor, whatever kind is
used, at the normal state, so 22k is used
for the thermistor mentioned. It is mounted
inside the DIN plug housing. The sensor
lead should be carefully screened to avoid
interference, and the screen returned to
ov.

For use in water {(or beer!) etc., mount
the bead in a little piece of the very thin
brass tin tubing available at model shops,
one end closed by a bit of sheet soldered
on; fill the closed end for about tin with
heat sink grease, wrap the bead assembly
in a bit of polythene sheet (it must be per-
fectly insulated from the brass) and push it
down into the grease. Seal the cable exit
securely with wax or pitch, topped with
polyurethane glue to make all tight. If the

be contaminated by it, a little glass tube
will have to be used, which will slow the
response but not impair the accuracy.

For light sensing purposes, a CdS lL.d.r.
is used, with the same proviso about Rx.

For water level detection, a pair of wires
about an inch apart and carefully insulated
from one another are set to dip into it at
the required level. For rain or moisture, a
little bit of copper track board is used face
up, the tracks connected alternately to the
leads. One drop of water bridging them is
sufficient to activate the controller. Note
that in these cases, the sensor is normally
open circuit, so that a high resistance,
typically 220k, must be connected both
from A to B and from B to C, so as to
preserve the d.c. balance of the bridge. To
operate with these leakage sensors, the
position of VR 1 with the probe dry should
be such that the relay just does not close.
First class insulation is more than ever
necessary in these cases.

The rule in working out any operation is
always the same—a reduction in the
resistance between B and C will turn the
controller off, and conversely a reduction
of resistance between A and B will turn it
on, and if the reverse of this is needed (as
for instance if a rise in temperature is to
turn something on) change over the A and
C leads at the plug, together with Rx.

fluid being monitored will corrode brass or S. A. R. Guest,
Grampound,
Truro
|o-|zv}
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|.F. FILTER/AMPLIFIER

for o= RANGER — R.F. MILLINGTON

NE of the major problems encountered with the PE
Ranger CB transceiver (Sept-Dec 1981) was adjacent
channel interference. The circuit described here attempts to
overcome this problem by increasing the IF selectivity at
comparatively low cost.

The CFM2455D IF filter supplied with the Ranger kit is
excellent compared to its cost (around 75p), but as its
response curve shows its rejection of adjacent channel
transmissions is not good. The Ranger board was studied to
see how a better filter could be fitted. Consideration was
given to the cost of such a modification and it was decided
to mount a piggy-back board in a similar manner to the
transmitters’ output filter board. The circuit uses a small
piece of 'Veroboard’ which has the same hole spacings as
FL100. (0-1").

To overcome the cost of a highly selective ceramic ladder
or crystal filters, the circuit in Fig. 1 uses an idea from a
model radio contro!l receiver* which cascades the filter

R4

g
;

|Lras |gfg450
=

Fig. 1. Circuit diagram of the |.F. Filter/Amp

FL100O with a low cost ceramic ladder filter type CFU455H
or LFB6. This arrangement gives an IF curve which has very
steep sides, as compared to the sloping sides of the curve
given by FL100 only. The extra insertion loss proved to be
too much though, reducing the Ranger to a ‘locals only’
receiver. Selectivity, the object of the exercise, was much
improved.

The following IF amp was then evolved to return the gain
of the now reduced {F signal to its original level. 6.2V is
available at the centre pin of the FL100 position {marked B)
and —Ve return is made by soldering the unused tracks of the
‘Veroboard' to the can of L106/L107, which also gives the
board mechanical stability.

R1 is the CFM2455D output impedance matching
resistor. The output impedance of this filter is stated as be-
ing 2kohm, but as the input impedance of TR1 is about
1kohm, R1 was made 1kohm.

A BC109, aithough classed as an audio transistor was
used for TR1 and this seemed to work well. R4 and C1
provide decoupling for the supply and the output is taken
from the collector of TR1 via C2, which then feeds straight
to pin 5 of IC100. (Marked C). The input is from L107,
marked A,
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R2 is given as 750kohm. Preferred values for the E12
range are 680k and 820k, and either should do if the stated
value is not available. There is room for experimentation
here, but remember that too much gain will overload the
limiting amp in 1C100, thereby clipping the wanted signal
and causing distortion.

It has been recommended that the oscillator voltage
stabiliser diode D100 be reduced to 2-7V to reduce the
amount of RF produced. With this filter/amp it was found
that the oscillator was now too weak, so the original 5-6V
Zener was used. The 100ohm across L105 and the 47kohm
from pin 1, IC100 to ground were left in circuit.

CONSTRUCTION

Carefully remove FL100 from the Ranger circuit board,
being sure not to overheat the leads or the track on the
board, which will lift and tear away. Once removed, use
FL100 in position F2 on the filter/amp board.

The components should be laid out on the Verchoard as
shown in Fig 2. Don't forget to cut the track in the ap-
propriate places.

Mount all the components before soldering. The three
leads for A, B, and C can be made from cut off component
leads. and are best left long until the board is soldered to the
can of L106/L107.

When the filter/amp board is completed, carefully insert
the three leads, A, B, and C (Fig. 1) into the holes left by
FL100, and marked A, B, and C in Fig. 2. Note where the link
at H9 touches the top of the L106/L107 can, then put the
board aside and tin that position on the can, using a fair
amount of solder. It is then an easy matter to solder the H9

4 ™

COMPONENTS. ..

Resistors
R1 1k
R2 750k
R3 2k2
R4 1k5
All resistors $W 5% carbon film

Capacitors
C1 100nF disc ceramic
Cc2 10nF disc ceramic

Translistor
BC 109

Filters
F1 CFU455H or LFB6
F2 CFM2455D

Miscellaneous
Veroboard.

N y
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‘2 ’ LI Wire link soldered to SETTING UP

< top of can.

The core position of L106/L107 may need to be slightly
retuned to match the new filter, as with L102/L103. Coil
cores should not have to be altered more than } of a turn,
and with a correctly tuned receiver it is worth while making a
mark on the can for that setting before any retuning is done.
It is also worthwhile to study the receiver alignment
@-{R10 | | procedure as given in the original article.

T CONCLUSION
CB A [EFiowp) . . . For an outlay of somewhere around £2-50p the filter
Fig. 3. Mounting details for makes a worthwhile improvement, putting all but the very

Xe - T @ m"m o o>

G & Varohoard the L.F. Filter/Amp close adjacent channel transmissions way down in the white
Sng for the LF. ise, and it would seem that the majority of complaints of
Filter/Amp noise, a jority p

‘bieeding over’ is more than likely due to poor IF filtering.

link to the can. {Note that this link is soldered to the track Othiéis mae’ sx P ivie- lltfls col o &150 g USS Wsing,

. S i inci iggy- board into the
side of the board, bridging the unused tracks. Solder leads Sarmel motmtyrg pnnc1p|g ofid iy GRck
A,B, and C to their respective pads on the Ranger circuit holes left by FL 100, and in most cases would have the same

k. insertion loss as FL100, so an additional amplifier would not
Do not try to fit the filter/amp board flush with the Ranger 0% Needed: e e Chttie st helEE Sy
board as the amplified signal from the limiting amp in IC100 effective and low cost aiternative.

can be picked up by C2 and fed back in, causing instability. ACKNOWLEDGEMENTS
With a gap of about 3" no feedback problems were *Radio Control Models and Electronics. May 1979.
experienced on the prototype. FM Digital Radio Control system by Terry Platt.
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Control unit type DSM. E. R. Amesbury, 276 Wymeswold 880789 (Notts). P. Mustoe, very cheap. Hugh Bridge, 175 Crofton Road, Or-

Parrswood Road, Didsbury, Manchester 20. Tel Tynelea’, Wymeswold Rd, Wysall, Notts. pington, Kent BR6 8JB. Tel: 0689 57055.

061 445 3698,

MAPLIN DMO2T MK Wi Top octave organ  pvmcy) G ELECTRONICS 1964 10 1982 12-0-12V 1 amp p.s.u. £9. Leak Varislope pre-

generator with tremulant controls. Brand new in e Ll ML by g e amp and TL25 amp, offers. Eve. or w/e only. N.
Electronics 1971 to 1982 offers. Tel: 01-274 f P

original packing £8-50. Ashford (Middlesex) 5 Sa.vnll, 31 Jubilee Avenue, Ascot, Berks. Tel:

58878, 5495. Winkfield Row 884832.

REQUIRED PE June 1977. Phone Evenings UK101 32 x 48 12K BASIC 16K RAM mother- UK101 8K cased fan cooled. MON 2 and
board EPROMS + programmer sound 1/2MHz

850 1637. C. E. V. Doughty, 25 Eitham Park o t €280 N. Brooks, Ed- Wemon selectable +8K RAM board and sound

Gardens, London SES. g./so B 1+2/sg Evare Unive:)s.irt‘.o.Co.lchester' Tel: generator board complete £160. J. Courtney, 22

TEKTRONIX 585 551 536 Oscilloscopes. 0'2"3?362286 S iaton 2 » 8ray Road, Maidenhead, Berks SL6 1UE. Phone:

Good working order £ 100 with manuals. 01-360 . : ng . Maidenhead 35343,

4499. M. Applebaum, 36 Houndsden Road, WERSI Electronic Bass kit. All components. )

Winchmore Hill, London N21 Manuals, foot pedals, all brand new. £45. Tel: TEAK case for pre-amp and main amp all metal

CREED 75 Teleprinter with interface + control 0344 51674. Mr. A. J. Packham, 6 Cotterell work front panel knobs £10. Carriage paid. C. A.

software for Atom. Leads + paper roll included. Close, Priestwood, 8racknell, Berks RG12 ZHL. ';ng;le. 50 Crofthill Road, Slough, Berks SL2

£40. Call Change 041 332 7695. K. Y. Chang, OSCILLOSCOPE Heathkit 10-18u with )

70 1-Up Ashiey Street, Glasgow G3 6HW. manual £50. Sharp 8 track cartridge record-play TANDBERG 3541X 4-track stereo reel. SOS,

ZX81 p.s.u. printer and manual 9 months old deck RT 811E £20. W. Edwards, 2 Beach Road, echo, mint (genuinely unused). Test tape. £65

£80 o.n.0. J. Rutherford, 3 Ingleborough Park Burton Bradstock, Bridport, Dorset DT6 4RF. Tel: o.n.0. Tel: {07605) 402. A. Pearson, 52 Stocks

Close, Ingleton via Carnforth, Lancs LA6 3AL. 0308 897625. Green, Castleacre, Norfolk.
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Please publish the following small ad. FREE in the next available
issue. | am not a dealer in electronics or associated equipment. |
have read the rules. | enclose a cut-out valid date corner.

SIgNAtUNe s s fdi gamiabhes , . 85 o io o dslos QDL | IRt aanry wvra v g
Please read the RULES then write your advertisement here—
one word to each box. Add your name, address and/or phone no.
COUPON VALID FOR POSTING BEFORE 8 APRIL 1983

{One month later for overseas readers.)

SEND TO: PE BAZAAR, PRACTICAL ELECTRONICS, WESTOVER
HOUSE, WEST QUAY ROAD, POOLE, DORSETBH15 1JG.

Name & Address:

BLOCK CAPITALS PLEASE

I?or readers who don’t want to damage the issue send a photostat or a copy of the coupon (filled in of course) with a cut-out valid “date corner l

s
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miCRO FROMFT .,

1F8C
1F8D
1F8E
1F91
1F94
1F95
1F98
1F99
1F9C
1F9D
IFAO
1IFA2
IFA4
1IFA7
1FAS8
IFAB
IFAE
1FBI
1FB4
1FB6
1IFB9
1FBC
IFBD
1FCO
1FC1
1FC4
1FCS
1FC6
1FC7
1FCA
1FCD
IFCE
1FDO
1FDI
1IFD3
1FD4
IFDS
IFD8
1IFDB
1FDC
1FDD
1FDE
1FDF
1IFEO
IFE1
1FE4
1FES
1FE8
1FE9
IFEB
1IFEC
1IFED
IFEF
1FF1
1FF3
IFFS
1FF8
1IFF9
1IFFA
1IFFB
IFFC
IFFD
IFFE
IFFF

The hardware and software exchange point for PE computer projects

58 CLI
60 RTS
8DFAIF STA
8EFBIF STX
68 PLA
8DFCIF STA
68 PLA
8DFDIF STA
68 PLA
8DFEIF STA
A200 LDX
A928 LDA
9D30D0 STA
E8 INX
ADFEIF LDA
20DCIF JSR
ADFDIF LDA
20DCIF JSR
A929 LDA
9D30D0 STA
ADFEIF LDA
48 PHA
ADFDIF LDA
48 PHA
ADFCIF LDA
48 PHA
98 TYA
48 PHA
AEFFIF LDX
ACFFIF LDY
88 DEY
DOFD BNE
CA DEX
DOFA  BNE
68 PLA
A8 TAY
AEFBIF LDX
ADFAIF LDA
40 RTI
48 PHA
4A LSR
4A LSR
4A LSR
4A LSR
20E91F JSR
68 PLA
20E91F JSR
60 RTS
290F AND
18 CLC
D8 CLD
6930 ADC
C93A CMP
3002 BMI
6906 ADC
9D30D0 STA DO030,X
E8 INX
60 RTS

Table 1. Software

$1FFA
$1FFB

$1FFC
$1FFD
SIFFE

4300
4828

This is the startup routine which simply enables
interrupts

Save Accumulator

Save X register

Pull Processor Status Word off stack
Save PSW

Pull PC low byte off stack

Save it

Pull PC high byte off stack

Save it

Clear screen pointer

Load Left Bracket character

$D030,X Draw on screen

$1FFE
$1FDC
$1FFD
$1FDC
H#$29

Increment screen pointer

Get PC high byte

Draw on screen

Get PC low byte

Draw on screen

Load Right Bracket character

$D030,X Draw on screen

$1FFE
$1FFD

$1FFC

$1FFF
$1FFF

$1FCD

$1FCD

$1FFB
$1FFA

> > >

$1FE9
$1FE9
HS$OF
%30
H$3A

$1FFS$
4306

1F8E is the interrupt service routine.
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Push PC high byte back onto stack
Push PC low byte back onto stack
Push PSW back onto stack

Save Y register on stack—it will be used by
delay count

Load delay count into X register

and Y register

Decrement Y

If not zero loop back

Decrement X

If not zero branch back

End of delay—pull Y reg data off stack
Restore Y register

Restore X register

Restore Accumulator

Return i.e. execute next instruction
Save the byte on stack

Move the top 4 bits

into the lower 4

Convert lower 4 bits to Ascii & output
Get next 4 bits

Convert to Ascii & output

Return

Mask off top 4 bits

Prepare for addition

Add Ascii “zero”
If result more than 9 correct to
Ascii for A-F

Display on screen
Increment pointer to screen
Return

Save accumulator

Save X register

Save Processor Status Word

MACHINE CODE TRACE

Machine code in RAM can be traced by
setting a sequence of breakpoints using the
6502 BRK instruction. If the software is in
ROM, however, software interrupts are not
possible and another means has to be
found. Some processors have a “T-bit” in

‘the status word which when set causes an

interrupt after every instruction. This is
ideal, but unfortunately not available on the
6502. The nearest solution to the problem
is to supply the hardware interrupt input
{IRQ) of the processor with a logic level
shortly after the start of every instruction.
This will cause a branch to an interrupt ser-
vice routine where the current PC can be
displayed on the VDU, allowing the opera-
tion of the Monitor and BASIC ROMs to be
viewed.

The required signal is most closely
provided by the SYNC output from the
6502 chip itself. This output indicates
when the processor is carrying out an
“instruction fetch” and as such becomes
active shortly after an instruction has star-
ted. In practice, the SYNC signal must be
inverted before feeding it to the IRQ input.
This can be done using the circuit in Fig. 1
incorporating one of the spare inverters on
the board.

The interrupt pushes the PC high byte,
PC low byte and Processor Status Word
onto the stack and disables interrupts. The
routine given here pulls those bytes off the
stack and displays the PC on the top RH
line of the screen. This constantly updates
and is “transparent” to the operation of
BASIC or machine code.

After giving a memory size of 8075
bytes, the routine should be keyed-in using
the machine-code monitor and then linked
to the IRQ vector by POKE 549,76 :POKE
550,142 :POKE 5651,31.

Once in memory, it can be SAVED to
tape using the routine given in the UK101
manual. The trace speed can be changed by
POKEs to 8191 (I = fast 127 = mid
0 = slow).

Interrupts are then enabled by Including
POKE 11,140: POKE 12,31: X = USR(X)
to call the startup routine at $1F8C. Startup
should be done from within a program and
not in immediate mode, as this is not
guaranteed to be successful. The toggle
switch in the circuit diagram can be used to
turn off the trace at any convenient time.

Two points about the routine—firstly the
readout is bracketed to distinguish it from
normal screen contents, and secondly it has
been placed on the top screen line so that
Line-Feeds do not destroy the screen.

Using this facility it is quite interesting to
watch the amount of computing required
by the various BASIC operations.

——
i 7 SYNC 9

| 6502 1C18
‘ e Swith 18 .04
EP1095

RN

Save PC low byte
Save PC high byte Fig. 1. Circuit diagram. R11 must first,
Delay count be disconnected from IRQ. Fins 8, 9 of +5v B. Beckett,
1C18 are currently unused. Blackpool.
65



TRANSFORMER DESIGNER

62 PRINT"INPUT CURRENT ':INPUT"IN AMPS SEC.1";I1:PRINT
63 PRINT"DO YOU WANT A SECOMD":INPUT"SECONDARY WINDING';C$:PRINT

This program was sent in by Peter Whittaker of Kliprivier, South 64 IFLEFTS(CS,1)<>"Y"THEN67

Africa. When running, it will take the user through a series of steps 22 }f;‘;ﬂ"&%‘flﬁcﬁc SECi:_l'_"VZ}jPRINT P ————
K ! 5 URR T AN 12

leading to the design of a low power gransformer. The program takes 67 PRINT"DO YOU WISH TO":INPUT"CORRECT INPUT":DS

care of all the calculations.

REM PETE WHITTAKER

REM DECEMBER 1981

REM AL MONITORS

REM

REM ADVERT

GOSUB128

IFX1=1000RY 1=100THENGOTO17
ReADX1,Y1

VBN NS WN

68 IPLEFTS(D$,1)="Y"THEN54 :PRINT

69 GOSUB128 :PRINT''*CORE*":PRINT

70 PRINT"Required core area is":PRINT'dictated by the total"

71 PRINT'volt/ampere rating of":PRINT"the transformer':PRINT

72 PRINT"In turn it affects the':PRINT"number of turns/volt'":PRINT
73 PRINT"the crossectional area":PRINT"is that of the core”

74 PRINT"center leg":PRINT"ie the area of the coil"

75 PRINT"hole opening":PRINT

76 PRINT "Magnetic properties of'':PRINT'the core must be input"

77 PRINT"in lines/cm 8q.If not":PRINT"known input 0'":PRINT

10
11

POKEX1,¥Y1
DATA53547,150,53548,150,53549,150,53550,150,53551,150

78
79
80

INPUT"LINES/em 8q"';L
IFL=0TRENLETL=10000
V8=V4 : IFV5>VATHENLETV8=V5

12 DATA53580,156,53583,153,53612,156,53615,153,53644,156,53647,153
13 DATA53675,151,53676,151,53677,151,53678,151,53679,151 8t LENO SN ATHPNLETY SNE
14 DATA53708,156,53740,156,53772,156,53804,156 D2 A AT I (R 12 .
15 DATA53805,69,53806,84,53807,69,100,100 83 D=(6.5416*SQR(VA))/(5.58%.92) :X§=STRS (D)
16 COTO8 84 COSUB128 :PRINT"TOTAL VA ";VA:PRINT
17 PRINT" TRANSFORMER DESIGNER" 85 PRINT"MINIMUM CORE"
18 FORX=0TO7QOSTEP .1 :NEXT 86 PRINT"AREA REQUIRED";LEFT$(X$,6);"cm sq":PRINT
19 CLEAR:GOSUB128 87 PRINT"WHAT SIZE CORE":PRINT"DO YOU WANT TO "
20 PRINT"TRANSFORMER DESIGNER":PRINT"will design all power 88 INPUT"USE cm sq please™;E:PRINT
21 PRINT"and audio transformers':PRINT"including stepup units":PRINT 89 IFE<(.94*D)THENPRINT"TOO SMALL':COTO87
22 PRINT"Full prompting allows":PRINT"multiple tap options":PRINT 90 REM T/VOLT
23 PRINT"The user may call on':PRINT"program assumptions to' 91 F=100000000/(4.44*F1*L*E)
24 PRINT"permit safe design on'":PRINT"used cores":PRINT 92 X$=STR$(F)
25 PRINT" HIT ESC KEY" 93 GOSUB128 :PRINT"#*PRIMARY*":PRINT
26 IFPEEK(57100)=222THEN28 94 PRINT"TURNS PER VOLT";LEFT$(X$,6):PRINT
27 GOTO26 95 PRINT"NOTE:- all turns are":PRINT"given as total turns"
28 GOSUB128 96 PRINT"from common':PRINT
29 PRINT"#PRIMARY#':PRINT 97 FORX=1TOT1:ONXGOTO98 ,99 ,100
30 PRINT"One to three primary":PRINT"taps at any voltages" 98 PRINTINT(F*V1);"TURNS TO":PRINTVI1;" VOLT TAP":PRINT:GOTOl01
31 PRINT"of your choice may be":PRINT"selected":PRINT 99 PRINTINT(F#V2);"TURNS TO":PRINTV2;" VOLT TAP":PRINT:GOTO101
32 INPUT"HOW MANY TAPS ";T1:PRINT 100 PRINTINT(F#V3);"TURNS TO":PRINTV3;" VOLT TAP":PRINT:GOTO101
33 IFT1<1ORT1>3THENPRINT" (1 to 3 PLEASE)":PRINT:GOTO32 101 NEXT
34 FORA-iTOTl:ONAGOTOJS",36 .37 102 X$=STRS(VA/V1)
35 INPUT"TAP 1 VOLTAGE ";V1:G0TO38 103 PRINT"PRIMARY AMPS";LEFT$(X$,5):PRINT
BIRINEDTTRF 2 VOUTAGE J2; V2 C0TO38 104 G=SQR((VA/V1)*1.08/(1.55%.7854)):X$=STR$ (C)
BIQINEUTTAR 13 YOLTAGE B: ¥3:GOR038 105 PRINT"WIRE DIAMETER IS":PRINTLEFTS$(X$,6);"mm":PRINT
AERNEITA; PRINT R , 106 PRINT"  HIT ESC KEY":PRINT"  TO CONTINUE"
39 PRINT"Frequency range nay be":PRINT"between 20hz to 20khz" 107 IF PEEK(57100)=222THEN109
" " " ©
40 PRINT" For wide range audio':PRINT"the mid frequency must 108 GOTO107
41 PRINT"be input":PRINT 109 GOSUB128
% T
42 INPUT"DESIGN FREQUENCY";F1:PRINT N 110 PRINT"4SECONDARY 1%":PRINT
43 IFF1<200RF>20000THENPRINT"OUT OF RANGE":GOTO42
44 PRINT"DO YOU WISH TO":INPUT"CORRECT INPUT";B$ LIREORCELITOT 2 ONCEOTOLIZHIIACT
45 IFLEFTS(B$, 1)="Y"THEN32 : 112 PRINTINT(F*V4);"TURNS TO":PRINTV4;" VOLT TAP":PRINT:GOTOl15
46 GOSUB128 :PRINT"*SECONDARIES*":PRINT 113 PRINTINT (F4V5);"TURNS TO":PRINTVS5;" VOLT TAP":PRINT:GOTOll5
47 PRINT"Two secondaries may be":PRINT"selected." 114 PRINTINT(F#V6);"TURNS TO":PRINTV6;" VOLT TAP":PRINT:GOTOl15
48 PRINT"Secondary one allows a":PRINT''choice of one to three" 115 NEXTC . .
49 PRINT"taps to ensure design':PRINT"of center or multitap' 116 H-SQRSII 1.06/(1.55 ‘7254)):XS'STR$(H) -
50 PRINT"devices": PRINT 117 PRINT"WIRE DIAMETER IS":PRINTLEFT$(X$,6);" mm':PRINT
51 PRINT"The second winding is":PRINT"single ended" 118 IFV7’2 THEN123 2
52 PRINT"Total current must not':PRINT"exceed 30 amps ':PRINT 119 PRINT"*SECONDARY 2*":PRINT
53 PRINT"Windings may be series":PRINT"connnected":PRINT 120 PRINT"TOTAL TURNS FOR":PRINT"SECONDARY 2";INT(F*V7):PRINT
54 PRINT"*SECONDARY 1#":INPUT"HOW MANY TAPS";T2 121 I=SQR(I2*1.06/(1.55*%.7854)):X$=STR$(I)
55 IFT2<10RT2>3THENPRINT"(1 to 3 PLEASE)":PRINT:GOTO54 122 PRINT"WIRE DIAMETER IS":PRINTLEFT$(X$,6);" mm':PRINT

56 GOSUB128 :PRINT"*SECONDARY 1%":PRINT
57 FORB=1TOT2:ONBGOTO58 ,59 ,60

58 INPUT"VOLTS TAP 1";V4:GOTO61

59 INPUT"VOLTS TAP 2";V5:GOTO61

60 INPUT"VOLTS TAP 3";V6:GOTO61

61 NEXTB:PRINT

123 INPUT"RERUN PROCRAM";E$:PRINT
124 IFLEFT$(ES,1)="Y"THEN19

125 PRINT"BYE THEN"
126 END

128 FORX=0TO28:PRINT:NEXT:RETURN

OK

2716 PROGRAMMER

The circuit of the 2716 (5V) EPROM
Programmer makes a simple stand-alone
unit which is economical to build. it does
not need a microprocessor for its working.
In order to input an 8-bit (one byte) data, it
employs the popular keyboard circuit
published in P.E. Sept. '78. That circuit has
become popular, because it directly gives a
one byte data-word with two key pressings.
Normal keyboard encoder i.c.s (such as the
latest 74C922) can give only a 4-bit word,
and one needs a micro to rotate the bits left
four times to assemble an 8-bit word into
the Accumulator of the microprocessor. As
a proof of its popularity, it appeared, though
somewhat modified, again in P.E. April ‘80,
page 62. So, many P.E. readers will have
the keyboard already constructed.

This keyboard, together with a few TTL
i.c.s and some l.e.d.s can make a useful

66

EPROM Programmer. The complete circuit
is given in Fig. 1. There is a 10 pole 2 way
slide switch connecting the keyboard out-
put to the EPROM data lines. (This switch
could be a cassette recorder spare part.)
While reading the EPROM (after program-
ming), the switch is kept in the open posi-
tion and then CS pin goes low. The eight
data l.e.d.s use two 7400 gates to drive
them. In the program mode, the switch is
closed, thus connecting to the keyboard out-
puts, and then CS goes high, as required for
programming. The address lines are
grouped into AO-A7 and A8-A10.

The A8 to A10 are selected high or low
using three 2 way slide switches, which are
wired to +5V and ground, so that one can
choose a O or 1 for these address bits.
These bits select the page on the EPROM
to be programmed or read. The lines
AQ-A7 are fed from the outputs of the two

7493 4-bit counter i.c.s, which count the
address. Incrementing the address is by the
toggle switch ‘Addr. Incr.’ which gives one
pulse at a time, so that one location after
another of EPROM can be successively
programmed. The 11 address lines are in-
dicated by the 11 le.d.s at all times. The
programming pulse of 50ms is given by the
puiser switch which initiates the 74121
monostable to give the 50ms pulse to the
PGM pin 18 of the 2716. The 25V supply
needed for programming is also selected by
a separate 25V-to-5V changeover switch.
This separate switch is safer than incor-
porating it within the 10 way slide switch.
Programming is done by sequencing the
address by the Addr. incr. switch after
initially resetting the Address lines to 00 by
the push to open switch ‘Zero Addr.’. Data
is entered on the keyboard and after check-
ing up by looking at the l.e.d.s, the puiser
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0

switch is pressed once and released. That ; '
byte would be programmed into the
EPROM. The procedure can be repeated for N \\\\meEDS N AIQ L Ay ‘JPAGE
the next address location and so on. SELECT
For reading/verifying, the slide switch is 8x270 I I i
opened from the keyboard side and the ' | T
address is selected by the ‘Addr. Inc.’ pulser | X 7 %
so that the data l.e.d.s indicate the data 11 ADDR.L.EDs
already in the 2716 at that address. L 2x7e00 £
. nx2zon
EXMON DISASSEMBLER
The UK101 Extended Monitor contains o & - hs___Jo2 | Ve ADOR
an excellent disassembler, but it will only - 4 00 23 T COUNTERS
list a given number of lines at one time, || ; A7 1 e
depending on the contents of [location ot E—AAA s o 216 rd o 703
30990D. It would be more convenient when KEYBOARD || ) i
a printed listing is desired, to be able to oA AA K{“ 2. L2
specify the start and end addresses of the = : 1
program. This may be achieved by using the 3 —AAA K,"“ = [
short program given here, which occupies — KL_ i i
locations $07DF to $07FF. oo e AAA ] 2
There are two spare letters available ] \ (3"
within Exmon, namely J and U. One of s b AAA S‘“ BB
these may be used to call the routine, and = ] 1.
the relevant locations (i.e. for J:$0974, 5) s LLA A A K{‘ S
should be loaded with 4 $DF and4$07. It is | ] %L o,
then simply a matter of typing J (start), (end A AR |
+1) to use. y - 2
L.J. Dolman, (P65 SVE &
Norwich o ) S
10 POLE SWITCH i:'\’
PROGRAM LISTING
+ 25V e
07DF  20110B  JSR  $OBII i
07E2 85D5 STA $D5
07E4 ASDB LDA $DB Fig. 1. EPROM programmer
07E6 85D6 STA $D6 70
07E8  20260B  JSR $0B26 GROCTRULSER
07EB A901 LDA %301
07ED  85D8 STA $D8 ! include a short BASIC program to load -
07EF A9%00 LDA #$00 some machine code which will cure both
07F1 209E09 JSR $099E these faults. An added bonus is that the OK
07F4 38 SEC message can be changed to anything one P[ EA SE
07F5 ASDS LDA $D5 wants, | have made it output READY in-
07F7 ESDE SBC $DE stead but anyone with machine code ex-
07F9 ASD6 LDA $D6 perience will be able to change this. The ‘
07FB ESDF SBC SDF machine code resides at 0222 up to 0245 Micro Prompt has been devised
07FD 90F0 BCC $07EF inclusive. The BASIC can be destroyed after | to provide an exchange point for
07FF 60 RTS the program is run. After a cold start the ideas which apply to any P.E. com-
H two vectors have to be reset for the new | puter project—it does not have to
PUT #3$DF IN $0974 routine so one must type in the two lines of | be related to the UK101! Any pro-
PUT #3807 IN $0975 POKE (lines 10, 20) in immediate mode. ject which is either computerised
TO USE ENTER JXXXX,YYYY N.J. Young, (uses a microprocessor), or which is
Bristol, intended to be a computer
peripheral, may be discussed here.
BASIC TIDY-UP CEGMON ERROR MESSAGES Submitted material may be hints,

Sir—After getting to grips with a UK101
computer | discovered two very annoying
features about it. The first was the “Out Of
Memory™ error on the first immediate in-
struction after a warm start (caused by a
stack error) and the second was the fact
that the OK message was output to
cassette when saving BASIC programs,
thus causing a "Syntax” error on LOADing.

POKE. 1,34 : FOKE 2,2

Sir—Since there does not seem to be much
information about the UK101/Superboard
in the mamline journals | would like to see
Micro Prompt monthly.

Although the latest microcomputers
have high resolution graphics, many of
them do not have an auto-repeat keyboard,
a hardware monitor and standard chips, like
the UK101.

Here is a quick tip on how to obtain stan-
dard error messages with Cegmon.

50010 DATA 41,127,76,155,255

suggestions, hardware modifica-
tions or software, although software
should not be lengthy.

It should be emphasised that
material presented in Micro Prompt
has not necessarily been proved by
us. Neither can compatibility with
all generations of the computer
equipment to which it relates be
guaranteed.

G Rl e B 50000 For X—576 TO 580: READ A :

oo POKE X,A : NEXT: POKE

e : 538,64 : POKE 539,2 /V a TE
60

DATA 162, 252, 154, 76, 116, 162, 159, 13, 32, 105, 255
0 DATA 169, 10, 32, 105, 255, 162, 8, 189, 61, 2, 32, 45
D&TA 191, 202, 208, 247, 96, 10, 13, 4G, 89, 68, 65, 69, 82

M. P. Winter,
South Glamorgan.

~
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The toroidal transformer is now accepted as
the standard in industry, overtaking the
obsolete laminated type. Industry hasbeen
quick to recognise the advantages toroidals
offer in size, weight, lower radiated field and,
thanksto L.L.P.,, PRICE.
Our Iarﬁe standard range is complemented by our SPECIAL
DESIGN section which can offer a prototype service within
7DAYS together with a short lead time on quantity orders which
can be programmed to your requirements with no price penalty.
[ v;t " [semes|seconoany| aws e Y 294 TYPES TO CHOOSE FROM!
N Vois. Cutrent
el el i Y ORDERS DESPATCHED WITHIN 1
7030mm | 1011|949 166 £5 1 2 DAYS OF RECEIPT FOR SINCLE OR
045Ky | 14012f 12+92 | 125 o SMALL QUANTITY ORDERS
Aequiation | 12013| 15+15 | 100 wotton "
18% 1014 1818 08) + ¥AT €0 9,
R b | e ¢ S YEAR NO QUIBBLE CUARANTEL
1016} 25+25 | 060
| |1x017] 0.0 | 0% ~—
S0VA |2:010| 6-6 416 et No vons  |currem|  PRICE
[0=35mm | 20011 920 | 277
09Ky |2x012| 12492 | 208 225vA |ex012| 12412 | 938
Requuwnlhol] 15415 | 166 £570 1102 45mm| 62013 1515 | 750
1 00| 18.18 1238 a 22xg | 6x014] 18418 625
20015 | 22422 1 o€t 0 Reguiation | 61015 | 22422 (X1 £9 20
[ 2016 25025 | 100 g % (ex016f 25425 | 4% .
B017( 30030 [ 08I | o o0 6a017] 30430 {375 81082 00
2028| 110 045 6u018| 35435 | 321 )
20091 220 02 6x026( 4040 | 281 [ IO
2030 240 022 | 62025 4545 250 O3t
t | 61033} 50.50 | 225
BOVA [3:010| 6.6 664 6:028 10 2.04
90.x Jomm g-c"] i e | 6029) 20 | 102
kg 012 1241, 3 6:000) 240 093
Reguiation | 3x013] 15415 | 266 | 1
| '01‘5% J:ou 18418 | 2.2 £6' 0,8 300VA 7013 15415 | 1000
W[ 2.2 | 1m0 | "’::"" 110a50mn 75014 | 18+ 18 ng
2016 25425 160 LR 26%g *015 2222 . 84
7| W 13 10108 Reguiation | Tx016| 2925 6.00 £1 0.17
| o8| 10 072 6% [M017| 30ed0 | 500 v
N9 | 220 0% 72018 35435 [ 428 o
| nox| 240 03 nos| a0.a0 | 378 o :"':o
1200 |moto]| o6 {100 | ] S s
pomsOmal LAN0NN] F1909 88 6166, no| 110 212
12K |ax012| 1212 | 500 nos| 220 35
Reguiation | 42013 | 1515 400
T [aore| 18018 | 333 £890 s 13
ans| 2.2 |21 ] “0101 & S500VA |8:006| 25-25 [1000 [
4016 25025 240 . 140 % 60mm | 8017 30430 83
| I:.../l 030 | 200 ,,ff"_‘; axg |more] 3535 | 714 £13,53
w018 3.3 |10 Requiation | 82026 | 40040 | 625 [T D0
0028 | 110 109 % [Bx025 45.ds | 555
w029 220 054 81033 5050 | 500 L)
w030 | 2:0 950 | 81042 [ 55055 | 454 | tomcem
seont | 9.9 | aag | te v | [+
5012] 12:92 | 666 l ] | | RCH
5u013 [ 15.1% [ 533 ‘
5201 Be1d | 444 £791 625VA |9:017| 3030 | 104t
=0 .22 | 363 140 75mm )| 92018 | 35435 | B.92
5016 | 25025 | 320 UORI0 5Kg | 9s026{ 40+40 | 781 £1 6_13
201 +30 | 266 l AT Reguiation | 92025 | 45+45 | 694 oy P
[ " 3 220 % 033| 50.50 | 628
51026 230 ® 9x042 | 55488 | $.68 SIHW
8 1 45 | 92028 "o 568
202 9029 220 284
x _l_-ee i 9;030 240 260 |

IMPORTANT: Regulation — All voltages quoted are FULL LOAD. Piease add ragulation llnuv_oT
secondary voltage to obtain off load voltage.
The benelits of ILP toroidal transtormers

ILP toroidal transformers are only hail the welght and height of their laminated
equivalents, and are available with 110V, 220V or 240V primaries coded as follows:
For 110V primary insert “0" in ptace of “X" in type number.

For 220V primary (Europe) insert 1" In piace of "X" in type number.
For 240V primary (UK} insert "2" In place of "X"" in type number.
How to order Freepost:

Use this coupon, or a separate sheet of paper, to order these products, or any
products from other ILP Electronics advertisements. No stamp is needed if you address to
Freepost. Cheques and postal orders must be crossed and payable to ILP Electronics Ltd
Access and Barclaycard welcome. Afl UK orders sent within 7 days of receipt of order for
single and small quantity orders
Also available at Electrovalue, Mapiln and Technomatic
fLP Electronics, Graham Beli House, Roper Close, Canterbury, Kent, CT2 7EP

LI I J [ _]

Please send

Total purchase price .

| enclose Cheque[:] Postal Olders[_—_] Int. Money Order[:]
Debit my Access/Barclaycard No _ = I
Name

Address = l

Signalure

Post fo: ILP Electronics Ltd, Freepost, 2 Graham Bell House. Roper Close.
Canterbury CT2 7€P. Kent, England
Telephone Sales (0227) 54778: Technical (0227) 64723: Telex 965780.

{a civision of
ILP Etectronics Lid)

MAIL ORDER
ADVERTISING

British Code of Advertising Practice

Advertisements in this publication are required to conform to
the British Code of Advertising Practice. In respect of mail
order advertisements where money is paid in advance, the
code requires advertisers to fulfil orders within 28 days, unless
a longer delivery period is stated. Where goods are returned
undamaged within seven days, the purchaser’'s money must be
refunded. Please retain proof of postage/despatch, as this may
be needed.

Mail Order Protection Scheme

If you order goods from. Mail Order advertisements in this

magazine and pay by post in advance of delivery, PRACTICAL

ELECTRONICS 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 PRACTICAL ELECTRONICS
summarising the situation not earlier than 28 days from the
day you sent your order and not later than two months
from that day.

Piease do not wait until the iast moment to inform us. When
you write, we will tell you how to make your claim and what
evidence of payment is required.

We guarantee to meet clais from readers made in accordance
with the above procedure a soon as possible after the
Advertiser has been declared bankrupt or insolvent.

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

STORAGE CABINETS

Steel cabinets,

12" wide x 5} deep x 22" high
finished biue with clear
plastic drawers.

r Available units:—
Type Drawers
2260 ........... e 60 X A
2248 ... .48 x B
2224 24xC
Type Drawers
2216 ... .16 x D
2208 ..8xE
2236
30xA 4xD,2xE
each
; J ONLY I1:abinet
{inc. p&p
? £19.90 and VAT)

MILLHILL SUPPLIES

66 THE STREET, CROWMARSH, WALLINGFORD
OXON, OX10 BES. Tel. 0491 38653

Access/Barclaycard
welcome of
cheque/PO to:—

Delivery within 7 days.

PARNDON ELECTRONICS LTD.

Dept. No. 21 44 Paddock Mead. Harlow. Essex. CM18 7RR. Tel: 0279 32700

RESISTORS: 14 wart Carbon Film E24 range £ 5%o tolerance. High quality resistors
made under strictly controlled conditions by automatic machines. Bandollered

and colour coded

£1:00 per hundred mixed. {Min 10 per value)

£8-50 per thousand mixed. (Min 50 per value} 7" Cae
Special stock pack. 60 values. 10 off each ES-ﬂ,/

DIODES: iNa148 3p each. Min order quantity
£1-60 per hundred

DIL SOCKETS: High quallty. low profile sockets
8 pin - 10p. 14 pin- 11p. 16 pin - 12p. 18 pin - 19p. 20 pin - 21p.
22 pin - 23p. 24 pin - 25p. 28 pin - 27p. 40 pin - 42p.

CAPACITORS, REGULATORS, SWITCHES,
IC. TRANSISTORS, DIODES, ETC. ETC.
Full List Available — Send SAE

ALL PRICES INCLUDE VA.T. & POST & PACKING — NO EXTRAS

15 items

k MIN. ORDER - UK. €1 00. OVERSEAS £5 CASH WITH ORDER PLEASE
Same Day Despatch j
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SINCLAIR COMPUTERS

UKol AND SUPERBOARD

32 X 48 display expansion kits UK 10} £9,
Series | Superboard £14. 32K memory expan-
sion board £60. Cegmon £22.50. Word pro-
cessor prog £10. Centronics interface kit £10.
Cased disc drives with DOS single £275, dou-
bie £415. Stand alone floppy disc controller

~-— | |FREE CAREER
BOOKLET

y Train for success in Electronics
-

Engineering, T.V. Servicing,
Electrical Engineering—or running
et oy e A your own business!
Bytewriter:— the latest mracle, a combined

daky wheel printer and electric tygewrher for
only £418. Epson MXBOFT3 £324. Epswon

UK prices are shown first The bracketed
prices are export prices which Include insured
air-mail postage to all the countries of Europe
including Norway. Sweden, Finland and
Denmark. For overseas customers outside
Europe an extra €5 ag per item is
charged. ZX8| £43.4) (£51) ZX Printer
£52.03 (€61} ZX Spectrum 16K £152
(£160). ZX Spectrum 48K £202 (£210). ZX
Microdrive n/a (n/a). ZX RS232 n/a {n/a). 5
printer rolls £10.43 (€16). Ram packs:— F6K
£26.04 (£28), 32K £39 (€41), 56K £49 (£€51).

DRAGON 32 €173,

COMMODORE COMPUTERS

Commodore 64 £299. Vic 20 £130. Kn to
alow the we of an ordinary mono cassette
recorder with the Vic 20 and the Commodore

64 £6. Commodore cassette recorder for
these computers £36.50. Super expander high
resoliuon cartrdge €27.95. We stock most
acessories.

BBC MICROCOMPUTERS
A Model £260. B Model £347.

GENIE COMPUTERS

New colour Gene £173.50. cassette recorder
£25. 16K ram ard £33. Light pen £15.
Accessones for Genie | and Gene 2:- EGI014
32K £189. Disc drives single £199, dual £369.
Double density convertor £72. High resolu-

MX $00/3 £425. Ok: Microline 80 £199. Oki
Microline 82A €333. Oki Microline 83A £446.
Okl Miroline 84 £656. Oki Microline 92
£429. Oki Microline 93 £586.

SY POWER KITS
Fully stabifized SV computer and TTL power
kits. 1.5A €7.83, 3A €12.17, 6A €20.87.

SHARP COMPUTERS

We can supply Epson MX80Q and MX 00 prin-
ters to run direct from the MZ8OK (ifo box
not needed) for €39 plus printer price. We
also specialize in interfacing printers to the
MZ80K. MZ80A and MZB0B both with and
without the i/o box.

tion graphics £82. Prirter merface €36,

SWANLEY ELECTRONICS

Postage £1 an Sinclair products (UK). £3.50 on
other computers, £4.50 on printers and 50p on
other orders Please add VAT to all prices. Official
credit and aversegs orders welcome

Dept. PE, 32 Goldsel Rd.,
Swanley, Kent BR8 8EZ.
Tel. Swanley (0321) 64851
Please ollow 7 days for delivery.

-l-ll\

Practical Electronics

Techmcnans in
Communications

GCHQ We are the Government Communications
Headquarters based at Cheltenham. Our interest is
R & D in all types of modern radio communications -
HF to satellite — and their security.

THE JOB All aspects of technician support to an
unparalleled range of communications equipment,
much of it at the forefront of current technology.
LOCATION Sites at Cheltenham in the very attractive
Cotswolds and elsewhere in the UK; opportunities for
service abroad.

PAY Competitive rates, reviewed regularly. Relevant
experience may count towards increased starting pay.
Promotion prospects.

TRAINING We encourage you to acquire new skills and
experience.

QUALIFICATIONS You should have a TEC Certificate in
Telecommunications, or acceptable equivalent, plus at
least 2 years experience.

TRAINEE RADIO TECHNICIANS Persons suitably
qualified and under 22 but with no practical experience
may apply for our training scheme.

HOW TO APPLY For full details on this and information
on our special scheme for those lacking practical
experience, write now to

Recruitment Office

GCHQ, Oakley, Priors Road, Cheltenham

Glos. GL525A) e
orring -

0242 21491 ‘ ( |
ext 2269

{1530} J

—-_-—
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ICS have helped thousands of ambitious people to
move up into higher paid, more secure jobs in the
fields of electronics, T.V., electrical engineering— now
it can be your turn. Whether you are a newcomer to
the field or already working in these industries, ICS
can provide you with the specialised training so
essential to success.

Personal Tuition and 80 Years of Success
The expert and personal guidance by fully qualified
tutors, backed by the long ICS record of success, is
the key to our outstanding performance in the
technical field. You study at the time and pace that
suits you best and in your own home.

You study the subiects you enjoy, receive a formal
Diploma, and you're ready for that better job, better
pay.

TICK THE FREE BOOKLET YOU
WANT AND POST TODAY

TV. & AUDIO
SERVICING

A Diploma Course, training
you in all aspects of installing,
maintaining and repairing T.V
and Audio equipment
domestic and industrial

ELECTRONICS
ENGINEERING

A Diptoma Course. recognised |
by the Institute ot Engireers

& Technicians as meeting all
academic standards for
application as an Associate

RUNNING YOUR
OWN BUSINESS

If running your own
electronics, T.V. servicing or
electrical business appeals,
then this Diploma Course
trains you in the wvital business
knowledge and techniques

| you'll need

ELECTRICAL
EMNGINEERING

A further Diploma Course
recognised by the Institute of
Engineers & Techniciars, also
covering business aspects of
electrical contracting

==

Name

Address

Dept F627

Ics =

@ 01622 9911

160 Stewarts Road
London SW8 4UJ

69



RECEIVERS AND COMPONENTS

TURN YOUR SURPLUS capacitors. transistors, eic. into cash
Contact COLES HARDING & CO. 103 SOUTH BRINK.
WISBECH, CAMBS. TEL: 0945 584188. Immediate
settlement.

FANTASTIC ELECTRONIC BARGAINS

VERSATILE BENCH POWER SUPPLY UNITS
Contains high quality transtormer made to exacting specifica-
tions giving one 20v output and one 20-0-vol output. All
outputs 3 amps. D.C. nput 110/250v. 50 c/s. Bridge Rectifica-
tion. Contained on metal chassis with robust compact case
size 77 % 5" x 4)", easly modified to give 20v, 40v, or 60v
outputs. Makes an ideal variable power supply. Normally cost
around £60.00. OUR PRICE AS NEW with circuits £8.50. Carr
£3.  units for £20 carr. free.

CORDLESS INDUCTIVE LOOP HEADPHONES. Self powered.
Input via loop or external min BNC socket Contains transistor-
ised high gan amplifier. Operates from internal batteries.
Noise excluding muffs. Switch on when placed on head.
Special offer while stocks last £6 p.p. £2, 2 pairs for £12 post
free

LIGHTWEIGHT HEADSETS (Gowt. release). Brand new 600
ohms impedance. A bargain at £3.50 p.p. £1. 2 pairs for £7 post
free.

RIDICULOUS RESISTOR SALE. Brand new } watt carbon film
resistors 5% tol. High quahty resistors made to exacting
specifications by automatic machines. E12 Range IR0 to 10M
in lots of 1000 {25 per value). Only €8 per 1000. Lots of 5000 for
£35. 1 RO to 10M. 1000 PCB type resistors £2.50. Buik
purchase enables us to offer 1000 mixed pre-formed carbon
film resistors. 5% tol. for PCB mounting. Huge range of
preferred values, £2.50 per 1000. 4000 for £8. Postage 15p n £1
GENUINE AFV TANK HEADSETS AND MIKE £3.50 per pair
p.p. £1. 2 pairs £7 post free. All headphones fitted with Ex-
ministry plug. Standard jack plugs avasabie 25p each. 2 for 40p.
Headphone extension sockets avallable at 25p each. 2 for 40?.
Impedance of first two items 600 ohms. All headphones in

good condition.

SCOOP PURCHASE
PYE POCKET PHONE RECEIVERS Type PFl normal freq.
450mHz. Supplied in used condition less battery. £4.50 each
Carriage £3. 2 pairs £9.00 post free. 4 pairs £16.00 post free
THE GOVT. SURPLUS WIRELESS EQUIPMENT HANDBOOK.
Gives detailed information and circuit diagrams for British and
American G Surptus Receivers. T itters and
Test Equip etc. Also suggested modification details and
improvements for surplus equipment. incorporated is a Sur-
plus/Commercial cross referenced vaive and transistors guide.
The standard reference work in this fieid. Only £7.50 p.p. £1.50.
No VAT on books
New release of MODERN DYNAMIC MOVING COIL MICRO-
PHONES. 200 ochms impedance. Switch incorporated. Most
with lead and DIN plug. Used but nice candition. 3 designs of
case housing. Price one mke our choice £2 plus 50p p.p.
Bargain offer all 3 mikes £4.50 pp. £1
GENUINE EX-GOVT COLLAPSIBLE AERIALS. A fully adjustable
highly efficient whip aerial in 5 sections. Length 14 metres.
Closed 300 m/m. Copper plated sections. As used on Ex Govt
Manpacks. Brand new in makers boxes £2.50 each, p.p. 75p. 2
for £5 post free.
HAVE YOU SEEN THE GREEN CAT. 1000x of new compo:
nents, radio, electronic, audio at unbelievably low prices. Send
50p and receive catalogue and FREE RAECORD SPEED
INDICATOR.
Try a JUMBO PACK. Contains transistors, resistors, caps,
pots, switches. radic and electronic devices. OVER £50 worth
for £11.00. Carriage and packing £2.50.

Please add 15% VAT to all orders including carriage and P.P.
Dept PEY, 12/14 Harper Street, Leeds LS2 7EA. Leeds 452045.

New retail premises at above address lopposite Corals|.
Callers welcome 9 to 5 Mon to Sat Sunday 10 to 1 by

70

appointment  GOVY. SURPLUS ITEMS ALWAYS {N STOCK.
o - PS———

SMALL ADS NOTICE T0

The prepaid rate for classified advertisements is 34 READERS

pence per word {minimum 12 words)}, box number 60p Whilst prices of goods shown
extra. Sem»-(dlsplay setting £11.20 per single column in classified advertisements are
centimetre {minimum 2-5 cms). All cheques, postal : :
orders etc., to be made payable to Practical Electronics correct at the time ofc/os‘lng
and crossed “Lloyds Banks Ltd". Treasury notes should for eSS readers are ?dwsed to
always be sent registered post. Advertisements, check with the advertiser to
together with remittance, should be sent to the check both prices and
Classified Advertisement Dept., Practical Electronics, availability of goods before
Room 2612, IPC Magazines Limited, King's Reach 1 _

Tower, Stamford St., London, SE1 9LS. (Telephone ?rderlngffr:m 201 Cfl”em
01-261 5846). issues of the magazine.

SPECIAL OFFER FOR LIMITED PERIOD

PE's OUTSTANDINGLY SUCCESSFUL
Capacitive Discharge
MINIATURE SCORPIO CAR IGNITION UNIT

ice £1675°  omr £1350 !N

For full kit of all parts including wound transformer, new PCB, drilled case, p&p, VAT.
No other Kit offers such high performance and excellence of design at this price!!
Latest specification has higher output and new improved PCB. Compare these features:
Aluminium die<cast case, neat & compact, semi-military spec, full power push-pull
inverter, bounce suppression, reverse-polarity 100% protection. in-line fuse.

** POSITIVE OR NEGATIVE EARTH **
We also supply fully built and tested units:
12V Scorpio; neg earth £24.75, pos earth £27.50. 6V Scorpio; neg ecarth £28.50, pos
earth £31.25. Neta-Spark 12V neg earth inductive discharge £14.75.
All prices include p&p. VAT & fitting instructions.

DEPT. PE, MICROSTATE LIMITED,
S Northfield Close, Fernhill Heath, Worcester.
SAE for price list & specifications.

When replying to Classified
Advertisements please
ensure:

(A} That you have clearly
stated your require-
ments.

{B) That you have enclosed
the right remittance.

(C) That your name and
address is written in
block capitals, and

{D} That your letter is cor-
rectly addressed to the
advertiser.

This will assist advertisers in
processing and despatching
orders with the minimum of
delay.

WOWI!! We've got so many components in stock.
we can't possibly list them allf! — So buy a box, in it

T & J ELECTRONIC COMPONENTS - Quality components,
BUMPER BOX OF BITS competitive prices. lllustrated catalogue 45p. 98 Burrow

Road. Chigwell, Essex.

panels with transistors, diodes, ICs etc, coils, pots.
and so on. All modern parts - guaranteed at least
1000 items, minimum weight 10Ibs. ONLY £8.50 inc.

you'll find reslstors, capacitors, displays, switches, TRIACS TIC 2260 88P EACH, Triacs TIC 246D £1.20 each all
inclusive prices. Thyronics Control Systems, 8 Sandling Road.
Maidstone, Kent. Maidstone 675354.

ELECTRONICS WORLD
1c Dews Road, Salisbury, Wilts. SP2 7SN
{Prop: Westbrough Ltd.)

BOURNEMOUTH/BOSCOMBE.  Electronic  components
speciaiists for 33 years. Forvesters (National Radio Supplies),
Late Holdenhurst Road. Now at 36, Ashley Road. Boscombe.
Tel. 302204. Closed Weds.

ELECTRONIC COMPONENTS, Merscyside. MYCA Electronics.
2 Victona Place, Seacombe Ferry, Wallasey, L44 6NR. Mail
order, send SOp for price list refundable off first order. 05!

AERIALS

638-8647.
AERIAL BOOSTERS Trebles incoming signal, Price £7.00. SAE
leaflets. ELECTRONIC MAIL ORDER LTD. Rams-
BRAND NEW COMPONENTS BY RETURN botiom. Lancashire BLO 9AG.

Etectrolytic Capaclitors 16V, 26V, 5uV.
0-47 1.0, g‘Z 4.7 & 10 Mtds. - 5

. p.
22 & a7 100—7p. (50vV—8p). 220—8p.
{50V—10p). 470- -11p. (40V—160). 1’800/‘5V- -15p.
1000/25V—25p. 1000/40V—35p.

b i b slectrolytics.

COURSES

bead T
01, 0:22, 0-47, 1.0 e 35V, 4.7 9 63V i4p
2-2/35v,  4.1/25V—15p, 10/25V, 15/16v—20p.
22/16v, 33/10v, 47/6V, 68/3¥ & 100/3v-10p.-

DIGITAL LOGIC COURSE. Unique Home Study. Pay by lesson.

15/25v.  22/28V 47/10v—385p. 47/16V--80p. S AE. for details. Freeman Enterprises, 19 Graysmeade,
Subminiature Ceramic Caps. E12 Series 100V. Sible Hedingham. Essex CO9 3PA.
%‘&10 D’jg:)o 47 :;'.- ~3p. 56 p':”m 330 pf.—4ap.
pf. 10) 00 f. " P

Vertical Mounting Cersmic Plate Caps. 80U CONQUER THE CHIP ... Master modem electronics the
E12 22 pf. to 1000 pt. E6 1500 pf. to 47000 pt.—2p. PRACTICAL way by SEEING and DOING in your own

lyst e E12 Serias 63V. Horizontal Mntg. i 8
;8 vpu' v'(:" PP AT T T A Ayt 9' :Jon_w. '\I»Vr;ediforzo;rl free mk)s‘:h brlocl[l)ure ng; !oR B'n}lsh
Miniature Polyestar 250V Vert, Mtg. E6 Saries. L] adio CCEONC ool, Dept » Reading,
01 to 068—4p. 1-5p. 15 22 . 33, 47—10p. Berks RG1 1BR.

8 12p. 10 15p. 1.5 p. 2-2 24p.

\ggm (Polyester) Film 100V. Vertical Mounting.
-001, -0022, -0047 . -01, 022-—4p. .04, -05,0-1--6p

LED's 3 & Smm. Red—100, Green & Ysllow—140.

Hiah Stabilitv Miniat, Film Resist 5%
it Syl st Rometox GOOKS AND FLELICATIONS

W E12 Series 1RO t0 10MO. 1}p.

W E12 Series 10R to 10MO. p.
i\:‘vdr‘n:éiglm ‘EIZ Series IO1R»IM0. 5% - 2p. 19(,7 3p. ANY PUBLISHED, full-size service sheet by return £2 + L.sa.e.

p. TN4002 . INA0O6—8p. INAOOT—T7p q q o

W N2p, chm BC15778/0, a'r‘lss & 7109, CTV/Music Centres £3. !lepanr data with all circuits, layouts
8 Pin B‘i.yc.s_ 741 Op. amp—18p. 555 Timer—24p etc. Your named TV or video £8.50. Free 50p mag. all orders,
Dil Holders B pin—9p. 14 pin—12p. 16 pin—14p, queries. TIS (PE). 76 Churches, Larkhall, Lanarkshire.

Grommets for 3mm.—%}p. Grommets for Smm-—2p.

20mm. Anti Surge 100mA to 5-0A—8p.
20mm.  Fusehoiders  P.C. or Chassis Mig

400mW Zener diodes E24 series 2V7 to 33V—_8p.

THEC.R.SUPPLY CO.

20mm. QB. Fuses 15, 25 5 1,2 3 & 5ASp. Se“ing or Buymg

Battery  Snaps  fpairsl  PP3—_@p.  PPoL_12p. A Classified Advertisement could
Prices VAT inclusive Post 15p. (Free over £5.00). solve your problem at very little cost.

| 127, Chostarfiold Rd., Sheffield S8ORN. Ring Linda on 01-261 5846
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WANTED

WANTED KLYSTRON K3077, 9410 mega-cycles. State quantity.
Langton, 46b Qverstrand Mansions, Prince of Wales Drive,

London SW11

FOR SALE

PRACTICAL ELECTRONICS P.CB.’s | .Smm fibreglass, drilled and
solder resist coated. SAVE MONEY — Boards PRINTED
ONLY ready for own etching and drilling send S.A.E. for
price lit. LECTROPRINT, 17 Showell Road. Bushbury,
Wolverhampton. West Midlands, Tel. 0902 721805

RESISTORS IR0O-10MO (less 7MS5) E24 range. 168 valves.
0.25W 5% TOL. Boxed sets 10 per value £20.25 per value
£40 inc. P&P. CWO. G. Halleti, 20 Bull Lane, Maid

CONVERT TV into large screen oscilloscope. Easy built unit
plugs into TV aerial socket (all external). Circuit & plans
£3.20. J. Bobker, 29 Chadderton Drive, Unsworth, Bury,
Lancs.

PARAPHYSICAL JOURNAL (Russian Translations): Psycho-
tronic Generators, Kirlianography, Gravity Lasers, Telekine-
sis. Details SAE 4 x 9": PARALAB, Downton, Wilts.

CLEARING LABORATORY: scopes, generators. P.S.U’s, bridges.
analysers, meters, recorders, eic. 0403-76236.

PROJECT CASES

P

A very attractive case In plastic laminated metal that will
give your PROJECT that professional look.
There is a choice of sizes from 2x5x65 inches with
plastic or wooden end cheeks
Send Stamped Addressed Label to:
ELINCA PRODUCTS LTD (Dept E)
Lyon Works, Capel Street, SHEFFIELD 56 2HL

Newton, Dorchester, Dorset DT2 0BQ.

PC LAMINATE, S.S. 50p sq foot, D.S. 75p sq foot. 30p P&P per
sheet. Offcuts mixed £1.50 kilo plus £1.50 P&P CWO:-
G Cooper, 32 Garthfield Crescent, Westerhope, Newcastle-
Upon-Tyne. NES 2LY.

GOVERNMENT SURPLUS Components & Equipment. Send
SAE for list. AFR ELECTRONICS, School Lane. Moulton.
Northampton.

BURGLAR ALARM EQUIPMENT. Ring Bradford (0274) 308920
for our catalogue or call at our large showrooms opposite
Odsal Stadium

ULTRASONIC TRANSDUCERS, miniature, 40KHz. £2.85 per

pair + 25p P&P. Dataplus Developments, 81 Cholmeley
Road, Reading, Berks.

IONIZER. Feel alert, invigorated and healthier with the amazing
ZEPHION negative ion generator. Kit:— £21.50. Built:-
£29.80 or SAE brings leaflets. Dataplus Developments, 81
Cholmeley Road, Reading. Berks RG1 3LY. 0734 67027.

SERVICE SHEETS

BELL'S TELEVISION SERVICES for service sheets on Radio, TV,
etc. £1.25 plus SAE. Colour TV Service Manuals on request.
SAE with enquiries to B.T.S.. 190 Kings Road. Harrogate,
N. Yorkshire. Tel. (0423) 55885

MISCELLANEOUS

MAKE YOUR OWN PRINTED CIRCUITS
Etch Resist Transfers — Starter pack (5 sheets, lines,
pads, |.C. pads) £2.50. Large range of single sheets in
stock at 50p per sheet.

Master Positive Transparencies from P.C. Iayouts in
magazines by simple photographic process. 2 sheets
inegative paper, 2 sheets positive film (Ad4) £2.286.
IPhoto-resist spray (200 ml) £3.90 (p+p 65p). Draft-
ing Film (A4) 25p. Preclsion Grids (Ad) 85p.

22p stamp for lists and information. P&P 50p per order
plus extra where indicated.

P.K.G. ELECTRONICS
OAK LOOGE, TANSLEY, OERBYSHIRE. l

THE SCIENTIFIC WIRE COMPANY
PO Bax 30, London, E4. 01-531 1568.
ENAMELLED COPPER WIRE

SWG 1b 8oz 40z 20z
8to 34 3.30 1.90 1.00 0.80

3510 39 3.52 2.10 1.15 0.85

40 10 43 4.87 2.65 2.05 146

44 10 47 8.37 532 3.19 2.50

48 to 49 16.96 9.58 6.38 3.69

SILVER PLATED COPPER WIRE
1410 30 7.08 4.20 2.43 1.72
TINNED COPPER WIRE
14 to 30 397 241 1.39 094

Fluxcor Solder 575 3.16 1.73 0.96
Prices incluce P&P. VAT. Orders under £2 add 20p.
SAE for list of copper and resistance Wire.
Dealer enquiries welcome.

PRAC'“CAL ELECTRONICS P.C.B's
OCT 82 Mini Chorus EP950 £2.97
JAN 83 Audio Booster EPY93 £2.97

Digital Tacho EP1021-23-25 Setof 3 £5.90 |

Digital Tacho PSU EP1027 £2.86
FEB 83 Inverter EG1030 £1.69 Booster EC73 £1.45
MAR 83 EA400 £3.64, EG1060 £1, EG1000  £3.)4. ﬁ
For tull list and current pcb's send SAE CWO P'ease. Postage

add 35p postage and packu\g to compléteorder. Europe 70p.
PHE IGN

14 Downham Road Ramsden Hea

Billericay, Essex CM11 1PU. Telephone 02& 710722

CENTURION

ALARMS

We manufacture, you save £££’s
Send s.a.e. or phone for our Free list of
professional D.).Y. Burglar Alarm Equip-
ment and accessories.
Discount up to 20% off list prices.
e.g. Control Equipment from £15.98,
Decoy Bell Boxes from £5.95 inc.
TRADE ENQUIRIES WELCOME

_ /3 0484-21000

7 or 0484 35527 (24 hr.ans))
¢ . CENTURION ALARMS ((PE)
265 Wakefield Road, Huddersfield
HD5 9BE, W. Yorkshire
B Access & Visa @
QOrders Welcomed

CABINET FITTINGS

F-etcloths, Coverings. Handles, Castors,
Fiight Case Locks & Parts, Jacks, XLRs,
Bulgins, Reverb Trays, P & N mic Stands,
ASS Glassfibre Horns,

CELESTION POWER

Speakers.

Send

30p cheque;
P.O. for illustrated
catalogue: Adam Hall (PE Suppiies),
Unit G, Cariton Court, Grainger Road,
Southend-on-Sea.

SOFTWARE

SPECTRUM SOFTWARE SALE. Venture (7 Games In 1) plus 3
long compulsive games, all on one cassetie for £6. Bobker. 29
Chadderton Drive, Unsworth. Bury. Lancs.

EDUCATIONAL

CAREERS IN MARINE ELECTRONICS. Courses commencing Sep-
tember and January. Further details, The Nautical College.
Fleetwood FY7 8JZ. Tel: 03917 79123.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the nexit available issue of Practical Electronics for.............
insertions. | enclose Cheque/P.O.for £ ..............ooooeivviinnnnns e hams i

(Cheques and Postal Orders should be crossed Lloyds Bank PLC, and made payable to Practical Electronics)

r

Send to: Classified Advertisement Department

PRACTICAL ELECTRONICS

Classified Advertisement Dept.,
King’s Reach Tower, Stamford Street,
London SE1 9LS.
Rate:

34p per word, minimum 12 words. Box No. 80p extra.
Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower. Stamford Street. London SE1 9LS

Room 2612,

Telephone 01-261 5846
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POWER DIMMER MODULES

A range of electronic modular dimmers designed to
suit your custom channel and facility requirement

@ Considerable saving over commercial equipment @ All the commer-
\ cial facilities and more ® Compatible special effects @ Preset/remote/

:- master @ Easily Installed and wired
SPC - Simple but effective 1000W controller............. £15.70
SPU — Used in conjunction with RS units for £11.90
Remote desks in 1000 and 2000W. versions. £3.90 (2K)
MC — Master dimmer for SPC/RS units.... .£7.90
RS — Remote controller for SPU/SPC Units .£9.40
SUP/REF — Supply/signals for up to 50 modules.. £20.00
Discounts on above only {order £100 to £199 25% £200 tp £299 30% £300 + 35%

EFFECTS ACCESSORIES
MXSL -— Four channel sound to light.......... £33.20
MXLS ~— Four Channel Sequencer...... . £21.40
MXLC-S Four channel sound chaser.............. .£24.00
MXECF — DIP/DIPLESS Crossfade . £28.70
= e i el e —————

3 CHANNEL SOUND/LIGHT STEREQ DISCO  Main supply ~ £7.20
CHASER £35.70 MIXER/PREAMP  PFLsupply  £1.00

LB31000SLC &

<ﬁ-’hr“‘l3*'

A high performance sound to light pro-
viding bass, mid and treble separation,
employing active filters. Automatic
switching to chase in the absence of a
music signal 1000W/chan.

LBPA3 M - Magnetic C — Ceramic

" £36.70

Magnetic or ceramic deck
versions — please state
I All the requirements of a stereo disco
preamp on one board, left and rlght
deck mixers/tone controls/misc. mix-
er/tones/mic, auto fade over decks/and
P.F.L. The unit can be used with virtu-

3 CHANNEL SOUND/LIGHT

alty any power amp.

TELEVISION

Servicing— video — construction — developments
The only magazine in Britain that gives the
enthusiast and professional engineer alike a comprehensive
up-to-date coverage of TV-and Video technology.

IN THE APRIL ISSUE

FREQUENCY
COUNTER-TIMER

More and more equipment using digital electronics
—VCRs, TV games, etc—is entering the home. This
calls for extra, more specialised servicing equip-
ment. A frequency counter-timer is particularly
helpful wh2n dealing with digital circuits. This one
has more “eatures and is better value than most

commercially available units, is easy to build and

truly portable since it is battery operated. Measures

frequencies <1Hz—>15GHz with 8 digits of

resolution. Basic power consumption <10mA.

Wiring kep: to a minimum by use of a triplexed LCD
display.

GET A COPY TODAY 90p

LB31000SL AND MORE!

" 4 CHAN S/L AUTO CHASER

© 4 CHAN MULT! SOUND CHASER

* 4 CHAN SEQUENCER

* 4 CHAN SOUND CHASER
FASCIA PANELS

Don‘t fooget our 3-way active cross-

Controls: bass/mid/treble/master sen- &f‘;av(ag He 3KHz(points)istill £17.00
shlvnty L

Don‘t hesitate to write or phone for immediate information. ANl prices include VAT.
Please include 75p post except power dimmer (£2.75). Cheques/PO/C.0.D./Access
all welcome. Goods by retum (stocks allowing).
Tel: 01640 6053 (Mon to Fri 9 to 4.30)
L&B ELECTRONICS, 34 OAKWOOD AVE, MITCHAM, SURREY CR2 1AQ.

£22.70

All the advantages
of the SLC without chase.

FREQUENCY METERS
ANALOGUE MULTIMETERS
DIGITAL MULTIMETERS
FUNCTION GENERATOR
OSCILLOSCOPES

POWER SUPPLIES

LOGIC PROBE

SCOPE PROBES

Belemic

Hand Held
Analogue and
Digital

Multimeters

% 3% % % %% % %

Write or phone for illustrated
test instrument catalogue and price
list

Black Star Ltd.

9A, Crown Street

St. lves, Huntingdon

Cambs. PE17 4EB

Tel: (0480) 62440 Telex 32333  J

FREQUENCY METERS
100MH, 600MH;, and 1GH, Models
from £67

16 Models

+ -
from£18.75 =S~

- - I —— —
Universal NI-CAD, battery charger. All plastic case
with lift up lid. Charge/Test switch. LED indicators
at each of the five charging points.

Charges PP3 (9V), U12 {1-5V peniite), U‘I'I
(1-5v ““C"), U2 (1-5V “D"), Power:- 220-240
AC, Dims:- 210 x 100 x 50mm. Knock down
price only while stocks
last. :

Only £6.00
Order No. MW 338

Multitester & Transistor Tester

DC volts 0-1v-5v-2:5v-10v-50v-250v-1000v +3%
AC volts 0-10v-50v-250v-1000v *3%

DC current 0-50uA-2-5mA-25mA-0-25A +3%

OUR GREAT NEW ILLUSTRATED CATALOGUE IS

Reshtance: Ony PACKED WITH INFORMATION ON SUPERB QUALITY,
Rl 02 2 Ja0 400k ohrow 230 Order No. g PROFESSIONAL BURGLAR ALARM EQUIPMENT

Maximum 2k-20k-2m-20m ohms

As a transistor tester

Leakage current 0-150uA at Z1k range
0-15mA at X10 range
0-150mA at X1 range

PLEASE ADD 15% VAT & £1 P&P

ENFIELD

P23 ELECTRONICS oox To- o1'3es 1853

¥ AT UNBEATABLE PRICES!

*5% SEND SAE OR PHONE NOW FOR YOUR COPY

Please allow S
10 days for delivery

A.D. ELECTRONICS
DEPT. PE

217 WARBECK MOOR
AINTREE LIVERPDOL
L9 DHU/051 523 8440

THIEFCHECK BURGLAR
/ ALARM D-I-Y SYSTEM Tiweramec

MAIN
DISTRIBUTOR

EY
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~
DEONO
Quality plus value
~ always

“The legendary i

“MINIMAX "’ }

— the small f
speaker produc-

VIDEOTONE - For fuII range of loudspeakers, in-car, C.B.,
Video, audio & video cassettes, etc. Write for full details.

ing “Large
speaker’’ sounds.
Pezk handling
100 watts.

ONLY £74.95

A PAIR!!!
m\j’E-

NEW

WIDEOTONE 98 CROFTON PARK ROAD,
LONDON SEA4,
Tel: 01-690 8511. etx. 32.

Send for our free brochure and
details of outlets in the U.K.

I NAME ___
I ADDRESS =

o~ _ the MCS88E
=i from
2> CORAL

Moving Coil Cartridge — The MC88E is a high output cartridge
s0 you do not need to use a head amp. EXCEPTIONAL
VALUE AT ONLY £29.95

Seoum Hi-Firep
resents EXCELLENT 7
QUALITY AT A
REALISTIC PRICE! ’
The range offers a

choice of amplifiers,
tuner/amplifier, tuner,
and the excellent

) 4
- -

v
SC4200 stereo cas- ; i ’)
sette recorder. g, )

THI: SCIHENCE: Ol ,\UI)I()

oum

---—--------
Post to: Videotone, Crofton Fark Road, London SE4.

------------PEJ

OVERSEAS ORDERS

Overseas readers are reminded that un-
less otherwise stated, postage and
packing charges published in advertise-
ments apply to the United Kingdom
only.

Readers wishing to import goods from
the United Kingdom are advised to first
obtain from the advertiser(s) concerned
an exact quotation of the cost of sup-
plying their requirements carriage paid
home.

TALK TO THE WHOLE
O\ WORLD

and discover a
\ new one for yourself.
If you're experienced
or even a beginner
our skilled
preparation will
enable you to obtain
a G.P.O. Licence.

Free brochure with-
out obligation from:

——

[ d Ofice. Mail Order De p'.csn

Understandably
Britain’s most popular
and relied-upon
suppliers of

SEMI-CONDUCTORS
ICs
COMPONENTS
COMPUTING EQUIPMENT
TOOLS, BOXES, CONNECTORS
and much, much more

THE LATEST PRICE LIST TELLS ALL

Large S.A.E. brings your FREE copy by return
GOOD PRICES - GOOO SERVICE -DISCOUNTS
Send for yours now to

ELECTROVALUE LTD.

289 St Judt Rold Englefisid Green, Egham, Susr lv TW20 OHB
Telsphone Eghem (STD 0784, London !7)]]60] Talon 264475

Manchestes for pers onalsno;pa ar
880 Burnege Lane

Computing S hop

50 «

MIgINA T 061-432 4945

061431 4366

ge Lene. M ar ¥

L . e —
1 British National Radio
I Na'T‘e - & Electronics School.
Address Reading,
Lo ) Berks. RG1 1BH.
LPEIA/BW BLOCK CAPS PLEASE I
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A. D . Electronics .......c..ovviiiinininn... 72
Army Recruitment ..................... ... 16
Audio Electronics ............ ... ... 54
Aura Sounds (Wersi) ..................... 39
Barrie Electronics  ..............ciiviiian. 10
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Blackstar Limited ......................... 72
British  National Radio & Electronics
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Bull, . ... 54
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Maplin Electronics ............... ... Cover IV
MEICIA . it e 46
Microstate ............viiiiiii 70
PMIAWICH 5 aix< 2’ mesithe 514 & pa's =/0d Wetin s o s hw § s 35
Millhill Supplies ........... .. ... .. ... .. 68
Modern Book Co. ........................ 14
Myers Electronics ........................ 70
Parndon Electronics ...................... 68
PNONOSONICS | es a'aly s ok o d/ds olss i 1 o auls = o 10
Powertran ............. ... ......... Cover |l
P.K.G. Electronics ........................ 71
Broto|DEsign sa uuim « s hih'wialh wa b o ¢uy £ £/ Bl s 71
Radio & T.V. Components ................ 16
Riscomp Ltd. ......... ... ... ... ... ... ... 39
Scientific WireCo. ............. ... ... .... 71
Service Trading ...................... ...45
SinclairResearch . .................... 8 &9
SPATKrite o fiuab o'mcn «dsnwdnihsBid eia a1
Swanley . ... 69
Tandy . ... 26
Technomaticbtd .............. 74 & Cover lli
T.K.Electronics .. ...........ovvviieninn.. 7
Videotone ...........c. it 6,73
Watford Electronics . .................. 2 &3

/3
)1-4 I )1-450 659
CONNECTOR SYSTEMS
1.0. CONNECTORS D-CONNECTORS DIL RIBBON
(Speedblock Type) Yway :“.')Av{usvlﬁwavﬂwav HEADER PLUGS |CABLE {Grey)
| RS 232 Connect 10 way 50p
No.of Header Recep- Edge | SOlder 95p 135p 160p 250p Available | 14way 60
ways Plug tacle Conn(Andled160p 230p 265p 425p from Stock I6way  70p
1 80p 85p 200p FEMALE Solder IDC |20 way 80p
20 145p 125p 240p{Soider 110p 160p 210p 350p type type |26way 120p

26 175p 150p 300p|Angled175p 240p 275p 500p |14pin 40p 120p {34way 1BOp
34 200p 160p 380p |Hood 100p 100p 100p 130p |16pin 50p 140p {40way 210p
40 220p 190p 550p | 36 way Centronix Type Conn. £5.50) 24 pin 100p 200p [50way  330p
§0 235p 200p 600p| 25way VEEE TypeConn.£5.50 |40pin 200p 225p |64way 370p

JUMPER EURO EDGE
LEAOS CONNECTORS CONNECTORS
24" Ribbon Cable withsheaders {Indirect Edge Conn.) 017 0.156"
14 pin 16pin 22pin 40pin | DINSTD Plug Skt 2% V8 way 140p

Tend 145p 165p 240p 3B0p | 4161721 way 180p 180p | 2x22way 200p 250p
2ends 210p 230p 345p 540p | 41617 31 way 200p 200p | 2x23way 200p

24" Ribbon Cable withsockets 41612 2x32way 290p 330p | 2x25way 225p 300p
20pin 26pin 3&pin 40 pin | Angled 2x32way 325p 400p | 1x43 way 260p
185p 210p 2°0p 300p | 416123x32way 250p 400p | 2x43way 395p
2ends  290p 385p 480p 540p | Angled 3x32 way 400p | 2%50 way
24" Ribbon Cable with D Conn. 2x32 wayIDC a+¢ 525p 1% 77 way 700p

25 way Male 500p Female 550p. {tor 2 x 32 way specify a+bora+c){ S100Conn 600p

» SPECIAL OFFER *

1-24 25-99 1-24
21141-450 30p 75p 2732 375p

4164-2 450p  430p 4116-200 80p
2716(+5V)  250p 225p 6116-150 375p
2532 350p  335p 6522 310p

officiat - CJG1 {3 oeacer

BBC Model B £399 including VAT. (Carr. £8)
Model A to B upgrade kit £49.50
Installation charge £15
Individual upgrades and all mating connectors available.

BBC DISC DRIVES
Disc Interface Kit £95 Installation £20
BBC Single Drive 100K £235. BBC Dual Drive £799

B8BC COMPATIBLE DRIVES
Single 100K £190 200K £255 400K £345
Dual 200K £360 400K £480 800K £610
Cable for Single Drive £8. Dual Drive £12.
(Carr. Single Drive £6, Dual Drive £8)

Diskettes: 40 track SS £15, 80 track SS £24. 80 track DS £32.
(Price for 10 carr. £2)

VIEW 16K WORD PROCESSOR ROM £52
TELETEXT RECEIVER £195.65 + £2 p&p NEW
PRESTEL RECEIVER £90.00 + £2 p&p Fop
IND PROCESSOR + 64K RAM £195 + £ SLIN
pé&p

Please phone to confirm delivery details.

PRINTERS

80 col 100 cps dot matrix printer. Bi-directional. Logic seeking, 2K buffer,
Forward and Reverse ling feed. Hi Res & Block Graphics, Proportional Spacing,
International and Greek character sets, Auto underline, Friction/tractor selectable.

£300 + £8 cam.
EPSON MX80 F/T3 and EPSON MX100 F/T3
MX80 80 cps 80 cols. MX100 100 cps 136 cols. Logic seeking, Bi-directional, bit image
printing, 9x9 matrix, Auto Underline. MX80 F/T3 £320, MX100 F/T3 £430
{£8 carr./printer).
SEIKOSHA GP100A

80 col. 30 cps dot matrix printer. High Res Graphics - Std & double with

characters. £190 + £6 carr.

OLIVETTI SPARK-JET PRINTER
50 Lmes/min or 83 cps, 1K buffer, full graphics,
96ASCIH Characters, 7 x 7 dot matrix.
£365 + £8 carr.

As recommended by ACORN.

ACORN ATOMS ALSO AVAILABLE IN STOCK.
\ SEND FOR OUR BBC/ATOM LIST.

Published approximatety on the 15th of each month by IPC Magazines Lid.. Westover House, West Quay Road. Poole. Dorsct BH15 1JG. Printed in England by Chapel River Press. Andover. Hants. Solc Agents for

Ausiralia and New Zealand ~ Gordon & Gotch (A/sia) Lid.: South Africa — Central News Agency Lid.

Subscriptions INLAND and OVERSEAS £13.00 payablc to [PC Services. Oakfleld lHouse, Perrymount Road. I{aywards Hcath, Susscx.
Practical Electronics is sold subject 10 the following conditions. namely. that it shall not. withoul the wrilten consent of the Publishers first given. be lent. resold. hired out or otherwise disposed of by way of Trade at more

than the recomniended sclling price shown on the cover. and that it shall not be lent, resold or hired out or otherwise d of in a mutitated or in any

pari of any publicalion or advertising. literary or pictorial matter whatsoever,
-

ised cover by way of Trade. or affixed to or as



vl :
SR S ., COMPUTER COMPONENTS
74293 90p |74C20 36

74298 oUp

743654 30 60p
74366A 30p (7405356 250p

7a3eea 305 : : SFra636a
74376 100p |74LS365A 30p 70p 3 mggg;g
74390  75p [74L5367A 30p [714C167 150p {4068 350 I 6

1.5MHz
a 90p |74L5368A 30p |74C160 90p : H TMS9929 1.8432MHz
P e p’4L5373 55p [74C161 | ~ 2-00MHz S5p
3 74C162 90p 8035 2.45760MHz 210p

74C163 90p o sy 8 T | 2 5MHz 250
74C164 12251 P 28 p £8 ] ?gm:z zggp
1 R 2

;4421;2 90p 2 8748 £16 i : 100p
74C175 90p B INS8060 8 : 3008
p [74C192 115p 59980

74C193 115¢ 4081 28
74194 120p 4082
74C195 100p| 2086
74C221 1509

74C373 160p 4095
74C374 160p (4096
p(74C902 _70p(4097 CA3280G 200p
74C912 700p) 4038 DAC1408-8 200p
74C922 470p(4099 100p 195, A
J3c323 2aonta0102 150p 5 5 ULN2003A
300p|74C925 550p)40103 180p | SAD1024A 4 4 | 95107
400p 8550p|40105 1209 SFF96364 3 75108/9
p 7415321 1500 |ERAXLEY 40106 40p SL490 3 7e110012 K

74S SERIES 40109 100p : 14-318M
L 75114/15 14.766MHz

30, 1 10p|4500 575 75

10

T8A621AX1275p 220p 19.968MHz

T8A6418X1300p 5 20.000MHz

80p 685 500 , 26.690MHz
0 5 p 27 145MHz

6000 7 38.6667MHz

48-OMHz

150p 6MHz
550p 145.80M
225p KEYBO
oo ENCO
650p AY-6-2376 700p
650p | 811598 74C922 420p
400p | 9602 1 74C923 500p
650p | 9637AP
: 650p | ZN425E-8 NHZz U 8o
2:;9 745673 900p £ 8MHz UHF  450p
6

1BA3%%s 32 F erroms. BAUD RATE

TLO71/81 9 £4 {6V} 250p GENERATOR

TL072/82 0 375p M

| 1
p |/ S : 84 8 F

74LS126A 1 FD1791
b [7aU5132  34p|74519 5 ‘ .94 584 \ FD1793

i 5 3 70 ;;3@(350 ;goo FD1795 TELEJEXT

1 ns] P DECODER IC
2732 (300ns) 750p 0 Do '.
TMS2716  750p

A
AY-3-1015P 300p
AY-5-1013P 300p
! . COM8017
n| 1IM6402

90p [ LM3900

45p | LM3909 85p

125p |ZN427E

200p (ZN42BE  400p| 8 pin  25p 18 pin  50p 24 pin 3 pin 9p 18 pin

!ZMOJAE 200p |14 pin  35p 20 pin  60p 28 pin a 10p 20 pin 1 8 pin

60p | 74LS161A 36p|74CO8 60p|LM3916  225p |ZN1040E  670p |16 pin  40p 22 pir_ 65p 40 pin _ 100gi 16 pn  11p 22 pin  22p 40 oin

50p | 74LS1624 36p RA - MPSU6E5 2N171t 25 | 2N4427

LS163A126p, 70p | 2n4871
;ggA ;gp- -ve AD161/2

P 5v 1A 8C107/8 2219A 25

166A 60p| 12y 1A 25:

168 85p| 15y 14 17p

25p

40p 5245

25p | 2N5296

2N5401
15v 100mA 78L15 30p 2NBa57/8 HTRe LA TRIACS

36p W}? Na0NNGo 9p | 2N545 20 | 1N4008/7 PLASTIC
LM309K 1A5V  135p 78HGKC 4 P IN5401 3 14 400V 60

3% 1 Lm317k 325p 78HO5KC BSX19/20 24p £ 1N5484 7 19p A do0v 70p

3P LM317T 1A Ad] 200p 78MGT2C BU10O4 225 S P s 15920 9 6A 500V 88p

1934 3201 LM3377 3250 780UIC 30, BA 400V 75p

1954 355 LM323K 36V 350¢ 79GUIC BRIDGE | BAS500V 95p
328 | Lmr23 150mA Ad) 37p 79HGKC 338 L 250p RECTIFIERS 12A 400V _85p
35| TLa94 400p TL497 8C33 2N3643/4 48p | 124 500V 105p
505 | 78540 300p LM305H  250p ! s 2N370§3 10p 1A 50V 19p | 1§54 400V 110p
F4ll OPYO-ELECTRONICS %ng;g 510 1A 100V 200 | 1gA 500v130p
550 |2N5777 46p ORP12 120p ORPG1 120p Ry BB §5p | 1A400V 250 | 738000 130p
55p |OCP71 180p DRP60120p TIL78  55p TIP428 2N3773 3009 1A BOOV ggv
EELOPTOISOLATORS 9c TIP42C 3819 285p 8p

o mcr2e  100p 7 3250 | Tib130/22 60p 3 =0

MCS2400 190p TIP122 1109 00

Q74 2a0p TIP147  120p 70 S 120

= 1 a5p 14 50V 70p
Mlél ?lfzzoned [JIe2222 oo 4A400V100p | 1A 400V  90p

1
A 50V 80 3A 400V 100p
TIL32 §5p  TIL222 Gr 2A .88\“002 8A 600V 140p
TI1L209 Red 10p TiL228 Yel 4 6A 400V 120p 12A 400V160p
TIL211Gr 12p  Rectangular 104 400V200p | 16A 100V 180p
TIL212Ye 15p 30 2N4401/3  25e 264 400vV400p | 16A 400V 180p
4 TIL216 Red 18p 8 0 40290 ;‘é)GD 45p
MCR10'  36p
DISPLAYS 3 2N3525 180p,
OUR NEW IN2d44
DL704  140p 2N698 COMPREHENSIVE 2N5060
p| DL707 Red140p 7750 i 18p CATALOGUE IS 2N5064
FND357 120p q;:y}:m
FND500  90p NOW AVAILABLE 5
FND507  90p 93 3 40673 75
298 90p| MAN3640175p  UDNG6118 712 1008
7415299 180p| MAN4640 200p _ UDN6184 BFR40/1 MPSU45  90p | 2N 1613 408 L

TecuNomaTic Lo BERASE ADD Minete S B AR

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1IED rders from Government Depts. & Colleges etc. welcome.
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10

TR1602

7415158 30p|/4C00 0p
75p | 74LS160A 36p|74C04 200p

Detailed Price List on request. 'A!
(Tel: 01-452 1500, 01-450 6597. Telex: 922800) Stock items are normally by return of post.

305 EDGWARE ROAD, LONDON W2




Now your computer can talk!

+ Allophone (extended phoneme) system gives

unlimited vocabulary.

+ Can be used with unexpanded VIC20 or ZX81 —
does not require large areas of memory.

% In VIC20 version, s peech output is direct to TV
speaker with no additional amplification needed.

* Allows speech to be easily included in programs.

Complete kit only £24.95.

Order As LK00OA (VIC20 Talk-Back).

LK01B (ZX81 Talk-Back).
Full construction details in Maplin Projects Book 6.
Price 70p. Order As XA06G (Maplin Mag Vol. 2 No. 6).

KEYBOARD WITH ELECTRONICS
FOR ZX81 .
4 LIS

* Full size, full travel keyboard that's simple to add to your
ZX81 {no soldering in ZX81).

« Complete with electronics to make “Shift Lock”,
“Function” and “Graphics 2" single key selections,

» Powered (with adaptor supplied) from ZX81's own
standard power supply.

Full details in Project Book 3 (XAO3D) Price 60p

Complete kit {(excl. case) £19.95. Order As LW72P.

Case £4.95 Order As XG17T.

Ready built-in case £29.95. Order As XG22Y.

OTHER KITS FOR ZX81

3-Channel Sounds Generator (Details in Book 5).
Order As LW9I6E. Price £10.95

ZX81 Sound On Your TV Set {Details in Book 6).
Order As LKO2C. Price £19.95
ZX81 1/0 Port gives two bi-directional 8-bit ports
{Details in Book 4).
Order As LW76H. Price £9.25
ZX81 Extendiboard will accept 16K RAM and 3 other
plug-in modules.

PCB: Order As GBO8J. Price £2.32

Edge Connectors (4 needed).

Order As RK35Q. Price £2.39.

HOME SECURITY SYSTEM

Six independent channeils - 2
or 4 wire operation. External
horn. High degree of protec-
tion and long term reliability.
Full details in Projects Book 2

{XA02C) Price 60p

i
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Post this coupon now!

Please send me a copy of your 1983 catalogue. | enclose £1.50 (inc
p&p). If | am not completely satisfied | may return the catalogue to you
and have my money refunded. If you live outside the U.K. send £1.90 or
10 International Reply Coupons. Despatched by return of post.

Name

[

I

[

I

I Address
L
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SPEECH SYNTHESISER
FOR ZX81 and VIC20

THE MAPLIN TALK-BACK

WHY DO YOU
KEEP LOOKING AT
ME LIKE THAT .

‘MATINEE ORGAN __

Easy-to-build, superb
specification. Compar-
able with organs selling
for up to £1000. Full
construction details in our
book (XH55K). Price £2.50
Complete kits available
Electronics (XY91Y) £299.95
Cabinet (XY93B) £99.50"
Demo cassette (XX43W)£1.99.

*Carnageextra

25W STEREO MOSFET AMPLIFIER

» Over 26W/channel into 8Qat 1kHz both channels driven

« Frequency response 20Hz to 40kHz +1dB

* Low distortion, low noise and high reliability power
MOSFET output stage.

# Extremely easy to build. AlImost everything fits on main
pcb, cutting interwiring to just 7 wires [plus toroidal
transformer and mains lead terminations).

» Complete kit contains everything you need including
pre-drilled and printed chassis and wooden cabinet

Full details in Projects Book 3. Price 60p (XAO3D).

Complete kit only £49.95 incl. VAT and carriage (LW71N)

BUY IT WITH MAPCARD

Send now for an
application form — then
buy it with MAPCARD
MAPCARD gives you
real spending power
up 10 24 times your
monthly payments,
instantly.

MAPLIN privi

!

acount hdder

56790013
M SMiTH
Evpry Date NOV 79

All prices include VAT & carriage. Please add 50p handiing charge to orders under £5 total value.

NMAPLIN

MAPLIN ELECTRONIC SUPPLIES LTD.

Shops at:

PE/4/83

YOUR
FILES ARE

MAPLIN'S FANTASTIC PROJECTS

Full details in our project books. Issues 1 to 5: 60p each
Issue 6: 70p
In Book 1 {XA01B) 120W rms MOSFET Combo-
Amplifier ® Universal Timer with 18 program times and
4 outputs ® Temperature Gauge @ Six Vero Projects.
in Book 2 {XA02C) Home Security System @® Train
Controller for 14 trains on one circuit ® Stopwatch with
multiple modes ® Miles-per-Gallon Meter
In Book 3 (XAO3D)} ZX81 Keyboard with electronics €
Stereo 25W MOSFET Amplifier ® Doppler Radar Intruder
Detector ® Remote Control for Train Controller
In Book 4 (XAQ4E) Telephone Exchange for 16 exten-
sions ® Frequency Counter 10Hz to 500MHz ® Ultrasonic
Intruder Detector ® 1/0 Port for ZX81 ® Car Burglar
Alarm ® Remote Control for 25W Stereo Amp.
In Book 5 (XAO5F) Modem to European standard @
100W 240V AC Inverter ® Sounds Generator for ZX81
® Central Heating Controller ® Panic Button for Home
Security System ® Model Train Projects ® Timer for
External Sounder.

In Book 6 (XA0B6G)" Speech Synthesiser for ZX81 &
VIC20 @ Module to Bridge two of our MOSFET Amps to
make a 350W Amp ® ZX81 Sound on your TV

®Damp Meter*

®Scratch Filter

MAPLIN'S NEW 1983 CATALOGUE

Over 390 pages packed
with data and pictures
and all completely
revised and including
over 1000 new items.
On sale in all branches
of WHSMITH

Price £1.25.

P.O. Box 3, Rayleigh, Essex SS6 8LR
Telephone: Sales (0702) 552911 General (0702) 554155

Note: Shops closed Mondays

159 King St., Hammersmith, London W6. Telephone: 01-748 0926
284 London Rd., Westclitf-on-Sea, Essex. Telephone: {0702) 554000
Lynton Square, Perry Barr, Birmingham. Telephone: {021) 356 7292



