An Argus Specialist Publication

ziﬂm&ﬁii@f " R JUNE 1984 |

e — e E e "_MA__._—::__.: __:__ = —\___'_—_,-.:i”_: ;._ ——\«7}

Lsuvumr THE BEST THAT
CAN BUILD

FATIew pre and power amp combination from John Linsley H.

R
—
i

- 4 Yk 1 4 i L “ J B
. T i ; . | I
| " M) ] ] LI . ; ‘ Bk, ey LA S
£ ‘ . ¢ ] i . 1 g PRI e el S
1IN " . ) s L5 o &
4 / i L 4] o, i ) I

- o:

'PROJECTS |
MO

I

ssssssss

nnnnn
ADPHONES

wow
ik

AINS.

o

«'MD~I.m.m.@CMP@THNG...EM' '@E@WDR&II.M..ROICTB' 5



e PO ERTHA
== Cybernetics It

POWERTRAN CYBERNETICS LTD, PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3ET.TEL: (0264) 64455

ALL PRICES ARE EXCLUSIVE OF VAT AND APPLY TO THE U.K. ONLY - ALLOW 21 DAYS FOR DELIVERY. OVERSEAS CUSTOMERS - PLEASE CONTACT
OUR EXPORT DEPARTMENT FOR THE NAME AND ADDRESS OF YOUR LOCAL DEALER.




i

St
Bradshaw: Editor
Phil walker: Project Editor
lan Pitt: Editorial Assistant
Jerry Fowler: Technical (llustrator
Paul Stanyer: Ad. Manager
Lynn Collis: Copy Control
Ron Harris B.Sc: Managing Editor
T.J. Connell: Chief Executive

PUBLISHED BY:

Argus Specialist Publications Ltd.,

1 Golden Square, London W1R 3AB.
DISTRIBUTED BY

Argus Press Sales & (istribution Ltd ,
12-18 Paul Street, tondon EC2A 4)S
(British {sles)

PRINTED BY:

The Garden City Press Ltd
COVERS PRINTED BY:

Alabaster Passmore.

OVERSEAS AUSTRALIA -- Roger Harrison
EDITIONS CANADA — Halvor Moorshead
and their - CERMANY — Udo Wittig
EDITORS HOLLAND — Anton Kriegsman
Member of the
ABC Audit Bureau
of Circulation

tlectromes Today 1s normally published on the first bri
day in the month preceding coverdate | 1 The contents
of this publication including ail articles, designs, plans,
drawings and programe and all copyrnight and other in-
tellectual property rights therein belong to Argus
Speciaiist Publications Limited All rights conferred by
the Law ot Copynght and other intelfectual property
rights and by virtue ot international copyright conven-
tions are specitically reserved to Argus Specialist
Publications Limited and any reproduction requires the
prior written consent of the Company. € 1984 Argus
Specialist Publications Ltd .« All reasonable care s
taken in the preparation of the magazine contents, but
the publishers cannot be held legally responsible ror
errors Where mistakes do occur, & correction will nor-
mally ke published as soon as possible afterwards. All
prices and data contained in advertisements are ac-
cepted by us in good taith as correct at time ol going to
press. Neither the advertisers nor the publishers can be
held responsible, however, tor any vanations attecting
price or availlability which may occur atier the publica
tion has closed or press

O Subscription Rates, UK£14.35 including
postage. tor turther details and Atrmail

l rates etc, see the Readers’ Services page.

ETI JUNE 1984

EDITORIAL AND ADVERTISEMENT OFFICE

1 Golden Square, London W1R 3AB. Telephone 01-437 0626.
Telex 8811896.

DIGEST ...............0evt0ll 9
A spoonful of sarcasm helps the
press releases go down.

STOP CRACKLE AND POP..... 19
Vivian Capel on how to take the
winces out of Wogan without losing
any of the waffle.

THE WORLD OF

MICROTANG5 ............... 33
Mike Bedford concludes his guide
to plug-in cards for the Microtan.

QED AMPLIFIER REVIEW ..... 45
Alittle something to cheer up those
who really can't be bothered to
build John Linsley Hood's Audio
Design amplifier and who happen
to have £99 to spare.

KITLOUDSPEAKERREVIEW. .. 52
lan Pitt gets stuck into a new Peer-
less kit from Wilmslow Audio.

DETAIL FOR DETAIL.......... 63
Stan Thatcher explains how not to
get your signals in a twist.

AUDIO DESIGN AMPLIFIER... 24
The long-awaited sequel to John
Linsley Hood's Audio Design series
— the first of three articles describ-
ing an audio pre and power ampli-
fier combination of exceptional
quality.

EPROM BOARD FOR THE

ORIC/ATMOS................ 36
A versatile design which allows
users of the Oric and Atmos mic-
rocomputers to program EPROMs
and alsoimplement a wide range of
functions in firmware.

o

SPECTRUM JOYSTICK
INTERFACE .................. 49
Now you can really give those aliens
some stick with this design by Mike
Wynne-Jones.

NOVEL LOUDSPEAKER
DESIGN........covvveenenen.. 57
Carl Pinfold's flat-diaphragm loud-
speakers have created quite a flap
— now ET! readers can build a pair
for themselves.

CORTEX CENTRONICS
INTERFACE .................. 65
No, we haven’t forgotten the Cortex
owners among our readershif, and
to proveithere’saninterface tforuse
with the Centronics ports found on
many popular printers.

PCB FOIL PATTERNS.......... 68

NEXT MONTH'S ETL............ 6
ETI BOOK SERVICE. . ......... 61

ETI PCB SERVICE......

cveenss 70
ADVERTISERYS INDEX ........ 74




WATFORD ELECTRONICS

33/34 CARDIFF ROAD. WATFORD, HERTS. ENGLAND AC126/T 5 | BF336/7 35 [ MPSUGG 60 | ZTX107/8 12 | 2N3820 6O | 2502335 200
AC141/2 35 | BC337/8 15 | BF394 40 | MPSUS2 65 | ZTX109 12 | 2N3822/3 60 | 28C2547 40
MAIL ORDER. CALLERS WELCOME AC176 35 | BCA41/61 34 | BFA51 40 | MPSUS5 60 | ZTx212 28 | 2N3866 90 | 25C2612 200
AC187 35 | BC477 40 | BF494/5 40| MPSUSE 60 | ZTX300 13 [2N3903/4 15 | 25D234 74
Tel. Watford {0923} 40588. Telex. 8956095 AC188 35 | BC516/7 40 | BF594/5 30 | OC26 170 | ZTX302 16 | 2N3905/6 15 | 28kd5 80
ACY19/21 75 | BC547/8 12 | BFR39/40 30 | OC28 220 | ZTX303 25 | 2N3906 17 | 25K288 225
, ACY22/41 75 | BC549C 15 | BFR41/79 25 | OC35 50 | 27X304 17 | 2N4037 60 [ 28083 225
AD142 120 | BC556/7 15 | BFR80/81 25 | OC36/41 75 | ZTX326 30 | 2N40s8 15 | 25085 225
AD149 79 | BC558/9 15 | BFRO8 105 | OCA2/75 75 | Z1X451 23 | 2N40B1/2 15 | 3N128 115
ALL DEVICES FULLY GUARANTEED. SEND CHEQUE, P.O.s, CASH, BANK DRAFT WITH jaD161 42 Bgvaexao ag ging 35 ggngz 50 2?(580 14 | 2N4264 30 | 3N140 115
AD162 42 | BCY41/42 3 X81 45 75/76 55 ) ZTX501/2 15 [ 2N4286 25 | 40315 90
ORDERS. TELEPHONE ORDERS BY ACCESS/MASTER CHARGE ACCEPTED. [afi15/6 80 |BCv45 50 [ BFXga 35| OCB1/82 50 [ Z1xs03 18 |2n42sg 25 [ 40316 95
AF188 B0 | BCY58/59 36 | BFX85/6 35| OC83/84 70 | 2TX504 25 | 2N4314 78 { 40324 100
GOVERNMENT & EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS WELCOME AF124/26 70 | BCY70/71 18 | BFYSO/S1 30 | OC170/71 75 | ZTX831 125 | 2N4400 25 | 40326/7 70
P&P ADD 75p TO ALL CASH ORDERS. CVERSEAS ORDERS POSTAGE AT COST. PRICES [AF139 40 wgng gg BFY52 go gcm 42 2&530 §5 2N4427 80 :8322 128
§ AF178 75 | 8CY78 BFYS3 5| oceo0 75 | 2Ne9 3 | 2NdB71 55 3
SUBJECT TO CHANGE WITHOUT NOTICE AF186 70 | BD114 190 | BFYS5/56 56 | TIP29A 32 | 2N63B 40 | 2NS5135/6 30 | 40360 €0
AF238 55 | BD121 95 | BFY64 40 | TIP29C 38 | 2NE99 48 | 2N5138 25 | 40361/2 70
VA Export orders no VAT. Applicable to U.K. Customers only. Unless stated othewise, BG107 12 | 8D124 A 112 Banl 120 IIPSOé 35 | 2N706A 25 | 2N5172 25 | 40407/8 75
; i i BC107B 14 | BD131/32 65 | BFYS0 80 | TIP30C 37 | 2N708 25 | 2N5179 45 | 40411 285
all prices are e_xcluswe of VAT. F_’lfase add 15% .to the lotul.cos( including P&P. 50108 12 | BO132 70 | BRY3S 50 TE31A 38 | 5ne1s 20 | oNa180 48 | 40412 %
We stock thousands more items. It pays to visit us. We are situated behind Watford Football Ground. | gciogg 14 | BD135 45 | BSX20 30| TIP31B 39 | 2N1131/2 40 | 2N5190/1 75 | 40467A 130
Nearest Underground/BR Station: Watford High Street. BC108C 14 | BO136/37 40 | BSX26/29 45 | TIP31C 45 | 2N1302 45 | ON5194 80 | 40468 85
Open Monday to Saturday: 9.00am to 6.00pm. le Free Car parkin vailable. BC109 12 | BD138/39 40 | BSY26 35| TIP32A 43 | 2N1307/8 70 | 2N5305/8 30 | 40594 105
L day,to,Saturday;:9:00am.t0 6°00pm. AmplojfreeiCarparkingispage/avs labe: 8Ci09B 14 | BD140 40 | BSYS5 35| TP32C 45 | 2N1671B160 | 2N5457/8 30 | 40603 110
ELECTROLYTIC CAPACITORS: (Values in uF) 500v, 10ut 52; 47 78p,63V:047.1.0,15,22,3.3,478p 1010, ggwjf ;3 ggxd‘gdmgg gﬂ;gg :gg 1:2;22 _7’2 g:g;?gfgg 3N5459 go Zggﬁ& ;g
) . ) g - 50V: 3 11475 5 N5485 36
‘5'2212°i 31T Y20 98 29"‘100‘9"‘220 zep_.1oop 10p;2200030m: 50\." o8 20“’.100””'220 "p_' BC117/8 25 [ BD205/6 110 | BU206 200 | TIPG4A 85 ( 2N2220A 28 | 2N5777 45
40V 22 9p: 33 125330, 470 32p; 1000 48p, 2200 90p; 25V: 1.5,4.7, 10,22,47 8p; 100 11p: 150 12p. 220 18p: | glia7"0 0 1 8542 "5 | Buzos 200 | TIP34C 105 | 2N22214 25 | 2N5879 180
33022p, 47025p: 660, 1000 34 p, 1500 42p; 2200 50p; 3300 765 4700 92p; 18V 47.68,1009p: 125120:330 | ncra0 38 | BDA7s 70 | BUYEOC 225 | TIP3SA 120 | aN2222A 25 | 2NGo27 32 RF
16p. 47C 20p, 680 34p: 1000 27p; 1500 31p: 2200 26p; 4700 72p. BC142/3 36 | BD434 70 | MOBOO1 260 | TIPASC 130 | 2N2368 25 | 25A671 250 | ~HOKES
BC147 12 | BDS17 75 | MJ2855 90| TIP36A 130 | 2N2369A 18 | 2SA715 75 Lk
TAG-END CAPACITORS: 64V: 2200 139 p; 3300 198p; 4700 245p; 50V: 2200 110p; 3300 184p; 40V:4700 | gG1478 15 | BD645 80 | MJE170 150 | TIP36C 140 | 2N2483/4 27 | 25ca9s 85 | Miniature
180p; 25V: 2200 90p; 3300 98p; 4000, 4700 98p; 10,000 320p; 15,000 345p; 16V: 22,000 350p. 6C148 12 | BD695A 150 | MJE180 150 | TIP41A 50 | 2N2646 46 | 25C496 85 | PCB type
BC148B 15 | BD696A 150 | MJE340 54 | TIPA1B 52 | 2N2904/5 28 | 28C1061 250
POLYESTER CAPACITORS: Axial Lead Type BC149 12 | BF115 45 | MJE370 100 | TIP42A 55 | 2N2906/7 28 | 25C1096 85 "
400V: 1nF, 1n5, 2n2.3n3, 4n7, 6n8 11p; 10n, 150, 18n, 22n 12p: 33n, 47n, SIEMENS pch BG14c 15 | BF15a 30 | MJE37) 100 | Tipa2B 58 | 2n2907A 28 | 25Cii6 a5 | UM 22 44T,
680 18p; 150n 20p; 220n 30p; 330n 42; 470n 52p; 680n 1uF B8p; 2u2 82p. ;gf;c“';“;‘;‘““;fs gg;ggt :8 g;ws; gg mdggzo gg E.‘ili" ;g gzgggge ;g 2sgw 173 :25 470 1000, -
X . . . . X 17 JES21 12 25C1306 100 .
1000V, tnF 17p; 10nFIS0p5n40p;I22n/38p; S3n42p; 470 1000420, 80186 10 | BF177 35 | MJE2055 98| TIP1a1/2 120 | 2N3054 55 | 25C1307 150 [ 22003300 |
ourEsTen maoC LEad chmcitons zsov T remoTmouan | 0%, |SEISE 301 35N 1| T R | B0 %\ SRie 50
. : (08,1 202) /7 1
:g"'_‘5:;'222;,27"16“"332647:'9‘5?"{‘oa”‘ff’gzo;";zon Oy 1op| 33 4nmene B8C1886/7 25 | BF18a/5 38 | MPF103 30| TIP3055 70 | 2N3441/2140 | 25C1679 180 | JTH M-
P; 330N, 470n 1€p, 680n 19p; 1u5 40p; 2uZ 48p. P P }gn‘;g" 2 e BC12 10 | BF194/5 12 | MPF104 30| TISA3 50 | 2N3614/5180 | 25C1923 65 | TOL M
r, 22n. 27n,
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Carbon Track | sanganarn 8p | 6215 15 | Breao | 80 | MPrioe 40| TISase 80 | 2Naroz/a 10 | 2501063 80
35V: 0.1uF. 022, 0.33 15p 0.47, 068. | Rotary 025W Log & LIN Vaiues, agns6n 120 |BCp13L 12 | BF224A 40 | MPSAOS 30| TISS0/01 30 | 2Na3704/5 10 | 25C1957 g0 | 22M. 33
1.0.1516p; 2.2.33 18p; 4.7, 6.8 22p 470R; 1K & 2K {Linear onty} g2n 1000 11p 8G214 10 | BF224B 40 | MPSAGS 30| UC 85 | 5N3706/7 10 | 2501960 160 | 43™ 60
10 28p; 16V: 22,33 16p; 47.68. 10 Single Gang 35p BC214L 12 | BF245 50 | MPSA12 32| vki010 99 | 2N3708/9 10 | 2502028 85| ,q.. 75
18p; 15,36p: 22 45p; 33.47 50p; 100 | 5K~ 2M Single Gang Log8 Lin  38p | 100V - sczinaiislilenoses) a5 |Juksass (ool VIO To| 2N3713 140 | 25€2020 200 P
1OV: 15 2 . . - - 25C2078 170
L SO e Single Gang DP Switch 95P1 1son 1o 120 |ao7s 15 | Bres7ie 32 | MPsaro 40| VN6SAF 110 2N3772 195 | 25C209i B
P; OV: e ] i ?§0n- 2700 ;gp BC308 16 | BF258 40 | MPSUO2 58| VNSBAF 120{ 2N3773 210 | 25C2314 86
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS 278: ggg: 2ez 8C318 80 | BF275 55 | MPSUOS 60| VNBOAF 120} 2N3819 35 | 25C2166 105
100V: 1nF,2.4.4nF, 10 8p; 15nF 220, 0 25W leg and linear values 60mm 680n 30p CA3140 45 | MC1469 300 | TDAZ020 320] 7473 35 | 74273 170 | S412 380
30n.40n 47n 7p; 56n 1000, 200n 9p; 5K — 500K  single gang 80p | 1uF 3dp 2u2 50p CA3160 95 |MC1494 694 |TDA2030 190| 7474 35 | 74276 120 | 5470 325
50V: 470nF 12p. Gradusiad|Bezels Torabove 45p CA3181 160 |WMC1495 350 | TDBO791 420| 7475 60 | 74278 120 | 3471 620
CA3162 620 | MC1496L 70 ;Lﬂoc 500 7476 40 [ 74279 45 | S472
b CA3189 275 |MCt1596 225 L430 90| 7480 55 | 74283 65 | S474 400
CERAMIC CAPACITORS 50V: PRESET POTENTIOMETERS A%S’Egs e I o Sall ety 1sshliiazey es iss
Range 0.5pF to 10nF 4p. 15nF, 22nF 0.1W Miniature Vertical or e phof‘e o HA1388 255 | MC1709G 90 | TLS09 110( 7482 100 | 74285 180 | $571
33nF, 47nF 5p. 100nF/300V 7p. Honzontal, 100R to 4M7 8p orders through ICL7106 690 | MC3302 75 | TLOB1CR 40| 7483 85 | 74290 120
200nF/6V 8p. 0.25W Larger 100R to 3M3 Horz 12p |  we do the rest ICL7107 975 | MC33040P 120 TLOGEgP 80| 7484 90 | 74293 75
0.25WLarger 200Rto4M7 Vertical  12p CA3085 00 | MC33060P 120 | TLOBACN 98| 7485 110 | 74297 900
POLYSTYRENE CAPACITORS: g Tel 092350234 | AR 09 |MC3340 145 |TLOTICP 35| 7486 40 | 74208 100
10pF to 1nF 8p; 1.5nF t0 12nF 10p. ICL7660 248 |MC33460 145 | TLO72CP 54| 7489 175 | 74351 120
81LS98 120 | SPO25GAL2 950 | 1CL8038CC 300 | MC3401 S50 | 1LO74CN 100 | 7490 40 | 74365 60
SILVER MICA (Values in pF} 8202 €25 | TMS2716-3V 725 | |CL8211A 750 |MC3403 65 | TLOBICP 30| 7491 55 | 74366 80
2.33.47.68,82.10 12,15 18, RAM 8205 225 | TMS4047 100 |ICM7205A 1150. | MC3404 85 | TLOB2CP 4B | 7492 45 ) 74367 60
22.27.33.39. 47. 50, 56, 68. 75, 82, FOR 8212 300 | TMS4164 395 | iCM7207 475 | MC3405 150 | TLOB3CP 75| 7493 40 | 74368 50
85 100, 120. 150, 180pF _ 15p each BBC 8214 425 | TMS4416-2 475 | ICM7215 1050 |MC3422 00 |TLOBACN 90| 7494° 80 | 74376 90
5P ol 280270 oY a50 360 micRo  2102L 160 | 8216 390 | ™MS4500 €14 1Cmr216asE22 |MC3423 80 |TLO9:CP 561 7495 50 | 74390 80
00, 220, 250, 270, 300. 330. 360. 2114 200 | 8224 220 | TMS4500 €14 [ 1CM7216C 22 |MC3442 00 |UA2240  120| 7496 60 | 74393 120
390.470.800, 800,820  21p each 4B1BAP| 3147 395 | 8226 250 | TMS4532-3 350 | |CM7217A 750 |MC3487 00 |UA78540 230 7497 120 | 74430 110
100, 1200. 1800. 2200 30p each 100ns | 2532 400 | 8228 270 | TMS5100 600 |CM7224 785 (MC4016 00 [ULN2003 75| 74100
3300, 4700pF 80p 2532-4 400 | 8236 00 | TMSE011 500 | |Cm7240 300 | MF10 350 |ULN2004 751 74104
- 300p | 25L32 450 | 8243 450 | TMS9927  £14 | cM7555 105 | MFCB040 75 |ULN2283 100 | 74105
MINIATURE TRIMMERS Capacitors 2564 700 { 8250 950 | TMS9928  £20)cMm7s56 150 |ML924 275 |UPC575 275 | 74107
2-6pF 2-10pF 22p; 2-25pF. 5 65pF 26501 75| 82514 440 | TMS9929  £20| | A3550 250 |NE515. 275 |UPC1025H 375| 74109 50 | 74C244 195
30p; 10-88pF 36p. 2516 350 | 8253 400 | TM59980 €20 | 'aq031P 340 |NE529 225 JUPC1156H 295 | 74110 50 | 74(245 195
2 - 2716-5v 350 | 8255 950 TMsg!owg Ejlg LA4032 295 | NE531 140 |uPCi182 425] 74111 60 | 74C373 240
. 2732-4 450 | 8256AC  £36 | ULN20O LA4400 350 |NES43k 225 |UPC1366 195 | 74112 170 | 740374 245
RESISTORS Carbon Film, miniature, Hi-Stab. 5%, 2764-250  B50 | 8257-5 400 | UPD7002 425 | [a4422 320 | NES44 200 | XR2206 375 | 74116 100 | 740922 570
RANGE val 1-99 100+ |27128-250 €23 | 8253 395 | WD1691 €141 (7130 320 | NESSS 20 |XR2207 400 | 74118 100 | 74C923500
0.25W 2R2 — 10M E24 3p 1p 3242 590 | 8271 00 | WD2143 875 | c7120 300 | NES56 46 | XRe211 575 | 74119 105 | 740925698
05w 2R2 — aM7 E12  3p p 4027 95| 8272 €25 | ZBOCPU 26 285 | | C7137 350 |NESS8 170 | XR2216 675 74120 90
o i) o MG e 4116-200n 110 | 8279 440 | ZBOACPUAMAT5 | (F347 150 |NESO  3s0 |XR2266 360 | 74121 40
) : o 4164-150n 495 | 8262 450 | Z80CTC 285 | [F3s51 a8 |NE5628 410 [2ZN414 90| 74122 50
2hlMetal Film - S1€ < 1M (24 6o 4p 44162 475 | 8283 450 | Z8002CPU 00| | F353 90 |NE564 420 |ZN419E 180 | 74123 80
1% Metal Film 518 — 1M E24  8p 6p 4532-3 250 | 8284 350 | Z80A CTC 335 | | F358 95 | NE565A 120 |ZN423E  130] 74125 50 | SO0 45
100+ price applies 1o Hesistors of each type not 4632-4 50 | 8288 00 | Z8OBCPU €11 | | ras6 a9 | NESB6 155 | ZN424E 130 [ 74126 50 | S02 45
mixed. 4816-100ns 300 { 8T26A 99 | Z80 DARI 698 [  F357 110 | NED67V 140 |ZN425E 345 ] 74128 60 | SO3 45
5514 250 | 8127 150 | Z80A DART 820 | Lr398 495 |NES70 410 | ZN426E 300 | 74132 60 | S04 60
RESISTORS NETWORK S.1.L. 6116:160 550 | 8T28A 120 | 2808 €11 [ fm1o 350 |NEST! 400 |2ZN427E 600 | 74136 40 | 505 60
7 Commoned; {8 pins) 1002, 6800, TK 2k2. 4K7, [B116L-120 650 | 8731 350 { ZBODMA 795 | | M301A 25 (NE5532 175 |ZN42BE  4B0( 74141 75 | SO8 60
10K 47K, 100K 25p 6117-100n 490 | 8Tg5 90 | Z80ADMA 925 | | m307 45 |NE5534A 105 |ZN429E 210 | 74142 195 | 509 60
; ; q 81676 795 | 8T97N 90 | Z80PIO 325 | (M308T 95 [OM335 750 |ZN459 280 [ 74143 200 | 510 40
8 Commoned' (9 pins} 15011 18012, 2701, 3300, 1K 6264L-15 R35 | 9602 220 ) Z80APIO 350 ¢  M311 §5 [RC4136D 60 {ZNtO34E 200 { 74144 200 | Sit 50
2K2, 4K7 6K3, 10K, 22K, 47K & 100K  26p. 6402 350 | AM26(.531C 125 | 280 SI0-1 850 | [M318N 150 |RC4558 60 |ZN1040E 665 | 74145 80 | 815 60
= 6502CPU 325 | AM26LS324 125 | ZBOASIO 29| | m319 160 |$666B 225 |ZNA234E 925 | 74147 105} 520 a0
DIODES BRIDGE 75 SERIES P 390 | AM26(S33 150 | ZBOASIO2 €9 | [M324A 50 |SAB2203 425 74148 105 | S22 s0
RECTIFIERS 6503 350 | av-3-1015 300 LM334Z 90 |SAB3210 325 74150 125 | 832 70
- 8503 650 | Av-5:1013 300 (v3352 135 |SAB3271 485 74151 50 | 837 60
AATIS 15 76107/8 98 | 6504 600 | AY-5.2376 600 LM337 00 |sABa209 ses 74153 50 | s38 90
AA129 20 | 14/50V 18 [ 75110 90 6504 250 650 | COM8017 275 | 55Cmos 105 | | M339 40 |5G3402 295 (7400 20| 74154 100 | sS40 45
AAY30 15 | 1as100v 20 | 75114/5 150 6505 650 | COMB116 700 | 702 75| (M348 64 | SL490 350 | 7401 20 74155 50 | $51 as
8A100 15 | 1aravoy 25 [ 7812172 130 [8805 600 | DMB131 275 | 709C 8 pin 35| (M348 125 |SLE270CD 150 | 7402 20| 74156 50 | S6a as
BAX 20 | 1a/600v 34 | 78150 125 |6520PIA 1751 DP8303 295 | 730 48 | [ mass 60 |SN76013 350 |7403 22| 74157 50 | S65 a5
BY100 24 | oasov. 30 | 75154 125 [6€522viA 325 | DPB30a 250 | 74t 8pin 16| (M377 215 | SN78023ND 7404 35| 74159 130 | 574 75
8Y126 12 | 2a200v 40 | 75158 150 | 6530 €11 | psasar 00 [ 7a7C 14 pin 70| (M379 495 240 | 7405 22 74160 50 | S85 295
BY127 14| BAao0v 46 | 75159 195 | 6532RRIOT 650 | DS369IN 450 | 748C B pin 30 | LM3BO 90 |SN76033 00 | 7408 125 | 74161 50 | S86 85
CRO33 250 | 2A/600V 66 | 75182/4 99 |6545RTC 899 | DSBALS120 595 | 7358pn  185) LM3BIN 175 | SN76227N 95 17407 125) 74162 55 ) s112 80
0Ag 40 | Ba/ioOv 83 | 76188/ 75 |6551ACIA 850 | DS8820 110 | 810 158 | | Mag2 115 | SN76477 470 |7408 25| 74163 55| 8113 90
ORAT 12 | eaa00v  ©6 | 75322 140 | 6592 00 | DS8830 110 | 9400CJ  375| m3sa 190 |SN76488 480 |7409 25| 74184 65| S11a 80
Onz 12 | 1om200v 215 | 75324 360 |6592PC €20 | DSBB31 125 { AY-1-1320 225 1M386 95 |SP8629 350 | 7410 251 741656 65 | S124 300
OATY 15 | 1omB00v 296 | 76325 0o {6800 220 | DSB832 250 | AY-1-5050 99 | LM3g7 120 |SPO256AL 799 |7411 25| 74166 80 | S132 110
OA81 20 | 25a/200v 240 | 78361/3 150 | 6802 295 | £9364 800 | AY-1-5051 160 | (M:189 96 |TAT120 140 [ /412 25| 74167 200 | 5133 60
n8S 15 | 25A/600V 396 | 75365 00 (6803 850 | £9365 €35 [ AY-16720 210 | LM393 85 |TA7204 150 |7413 35| 74170 175 { St34 60
OAID 8| Byiea 56 | 5450 86 | 6805 670 | 9368 €35 | AY-3-1270 730 | LM384 395 | TA7205 80 | 7414 50| 74172 280 | S135 110
0Ag! 8| vmis DiL 50 | 754512 52 |6808 520 | FD169) €15 | AY-3-1350 350 | LMS58 170 |TA7222 150 |7416 35| 74173 60| S138 100
OA95 8 75454 70 6809 850 ( FDi771 £15 AY-38910 400 | LM/25CN 300 | TA7310 125 rat7 35 74174 100 | S39 116
OA200 8 8810 175 | ¥FD1791 €22 Booktet for LM733 70 | TAAB21AX1 296 | 7420 22| 74178 70 S140 60
Or202 8 6821 190 | FD1795  £28 | AY-3-8910 200 | LM1458 35 |TAAGBIA 190 [ 7421 22| 74176 50 [ S151 180
NG M ZENERS 68821 220 | HD26501 75 | AV-3-8912 500 | LM1871 300 |TAA700 275 7422 30( 74177 50| S153 182
ING16 5 6840 375 HM68455P 755 AY-5-1317A 630 | LM1889 350 | TAAQQO 395 7423 30| 74178 80 | 8157 225
ING0OY/2 5| Range 2V7 0 6843 £12 | IME4O2 380 | AY-5:1350 368 | LM2907 00 |TAB1042 110 |7425 30| 74179 80| Sts8 210
1N4003 G |G A 6845 750 | INSBOSON 1050 { CA3011 130 | UM2917 200 | TAD10O 159 | 7426 a5 74180 50 [ S163 300
INAGDA'S 6| O Bpeach | SA40V a2 |68548P 3750 | MC1488 75 | CA3012  175[LMR000 50 {TBA120S 70 | /427 30| 74181 140 S174 250
IN006/7 7 | Range V3 to | Sas00v 40 | 9847 650 | MC1489 75 | CA3014 275 | LM390SN 85 [TBA9GO 395 | 7428 30| 74182 55| st75 320
1NA148 4l 33viaw S5AE00V a8 8850 175 [ MCr4a11 675 CA3018 85 [ LM3911 150 | 1AB1042 110 7430 30 72184 110 | s188 140
iNo4o1 15| 0 MPap oach | Bascov  so | 8352 250 | MCi4aa12 725 | CA3C19 80| (M3g14 350 |TADI0O 159 [7432 60| 7a185 110 | S183 140
INS404 16 aAGOOV oo | 8854 650 | MG3242 590 | CA3020 210 Ln3815 350 | TBA120S 70 | 7433 25} 74150 70| S194 195 | {5139 60 |LS399 100
INS40E 17 68854 800 | MC3446 250 | CA3023 210 |LM3916 350 |TBA920Q 200 |[7437 30| 74191 75| 5197 400 |Lstas 80 [Lsa45 125
I BB  TRiACS | 6859 €4 | MC3447P 315 | CA3028A 110 LM13600 125 |TBA930Q 350 |7438 95| 74192 75| S201 250 | LS147 120 {LS447 50
1544 a 6875 500 | MC3486 225 | CAJ035 255 157220 280 |TCA220 350 | 7440 25| 74193 80 | 5225 240 | 15148 110 [LS465 140
18021 ° 68000 New MC3487 225 | CA3036 270 | M70681 150 |TCA270Q 350 |7441 65| 74194 50 | S240 300 | L§151 50 |L$490 110
6A 100V 40| 3A200V 54 WMask £50 | IM8402 350 | CA3043 275 | MS1513L 230 |TCAZBOA 220 |7442 55| 74185 50 | S241 250 [ LS153 50 |LS540 100
GA/400V 50| 3AA00V 56 8035 600 | MCBBA5 625 | CA3045 385 MS1515L 320 (TCA940 175 | 7443 70| 74196 50 | 5244 290 | 1S154 150 [LS541 120
anacoy  eol 8atoov 60 8080A 250 | MCs846 825 | CA304E 70 | MS1516 475 | TCA9E5 125 [7444 65| 74197 50 | S251 170 | LS155 35 |LS624 150
8A4OCY 69 8085 550 | MK3886-2M £7 | CA3048 220 | MB3712 200 | TDA1004 350 | 7445 80| 74198 110 | S257 170 | LS156 35 [Ls628 150
BABOOV 115 8085A 425 [ MM5280D 696 | CA3059 325 MB3756 440 [ TDAI0O8 310 7446 78| 74199 110 [ S258 250 | (5157 45 [LS640 200
12A100V 78 8088 €18 | MM5303 636 | CA3076 213 | Mcizoa 250 |TDA1010 235 | 7447 70} 74221 90| S260 70 | 1s158 35 [1sea1 200
VARICAPS SREI VR 8123 125 | MM5307 1275 | CA3080E 70| MC1301 90 | TDA1022 499 | 7448 75| 74226 120 | 5262 850 | LS160 50 |LS645 200
N 12A800V 136 8131 275 | MM5387A 475 | CA308i 180 | MC1303 96 [ TDA1024 115 7450 25| 74247 120 | S287 225 | LS8 50 | LS6EE8 60
16A100V 103 8154 €9 | MM58174 700 | CA3085 00| MC1304P 260 |TDA1034 350 |7451 25| 74248 175 | S288 210 j LS162 50 |LS669 60
BA102 50| 16A400v 108 8155 495 | MM74C922 420 | CA3086 60| MC1310P 150 | TDA1490 350 |7453 25| 74248 120 | S289 200 | LS163 85 |1S670 120
BB1058 40| 16A8Q00V 220 8156 360 | RO-3-2513L 650 | CA30B9E 200 | MC1445 250 |TDA2002 325 |7454 25| 74251 55| S301 350 | LSt64 55 |1S673 000
BB106 40| 25vs00v 220 810585 140 | RO-3-2513U 650 | CA3090AQ 375 | MC145106 695 | TDA2003 250 '| 7460 25| 74259 15| s36s 250 [ LS165 65 |LS674 800
BBI109B 45| 35A800V 296 81L596 140 | 5FF9364 800 | CA3123E  165] MC1455 50 | 1DA2004 400 |7470 35) 74263 75| S373 400 | LS166 120 }LSE78 275
MVAMZ 105{ 712800 125 B11397 140 | SPO25A 859 | CA3130 90 | M1458 35 | TDA2006 330 | 7472 35| 74265 50 | 5374 365 LS168 140 | LS682 250
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SWITCHES DIP SWITCHES VEROBOARD 1 111 ) PANEL RELAYS
TOGGLE. 2A 250V (SPST) 4 way 85p; 6 way BO; 8 way 856 | ,. .. Sup, Il ihorad  eer [OCICONNECTOR METERS
gpup 23: Gy 2501 SR0Tway 00 sty T10p | veirra Sing, 95p PCB  Plugs Female Female FSD Miniature, enclosed, PCB mount
KW 110p with  latch Header Card 8_05’64il35mm N
Y KN 125p PROTO DECs Pns  Pins  Plug Edge m, SINGLE POLE Changeover
SUB-MIN TOGGLE ROTARY SWITCHES %t 420p | verablock  480p Strt  Angle Conct | 0-100mA RL-91 205R Coil, 12V DC. (10¥5 to
SPSTon/off  58p (Adjustable Stop type) P 530p | &b 295 0-500mA 19.5V). 10Aat30V DC 01 250VAC  195p
SPDT c/over  &4p 1 pole/2 1012 way, 2 pole/2 to 6 way. 3 pole/2 to . A o 99 85, 121 O-1mA
SPDT centre oft 85 4 way; 4 pole/2 163 w 8 Prtot100mms S5 | furotrmadbnard oy 130g) 199 lEch 1208 o ;
SPOT Linsed both P i pole; 3y e Sptfare ulter 150p 590p 16way 130p 150p 110p ~— 0-5mA DOUBLE POLE Changeover, bA 30V
s :Osp Pin insertion te ol Bimhoacd 1 575p 20way  145p 166p 125p 195p | 0-10mA DC or 250V AC o
: 185p | Superstrp SS2 26 way 175p 200p 150p 240p 0-50mA RL-100 53R Con, 6V DC{5V4 1. 9vY) 190p
gsg{ﬁ gy ggp ROTARY: Mains DP 250V 4 Amp on/off 689 1350p 34 way  205p 236p 160p 320p | O-100mA RL6-111 205R Coil. 12V DC{10V7 10
BobT Sae o ye VERO WIRING PEN 40way  220p 250p 180p 340p | 0-500mA 19Vs) 195p
+ spool 340p DALO ETCH 50 way  235p 270p 200p 395p | OaA RL6-114 740R Coil 24V DC 22V to
nays, 145p ROTARY: (Mak-a-switch) Spare spool 15 RESIST PEN 60 way e = 230p 495p 02A arv 200p
DPDT 3 positions Make a multiway switch. Shafting assembly Combs Bp Pl 100 0.25v h
on/onfon 185p has adjuslable stop Accommodates up to 4 usspare tip 2 050V AC
d-pole 2 way 220p 6 walers {max. 6 pole/12 way + DP switch). 0.300V AC
e — Mechanism oniy 90P | kERRIC CHLORIDE ULTRASONIC EURO CONNECTORS i ASTEC UHF MODULATORS
DPDT 1A 12p e Sudioue (IRANSDUCER Gold Fiashed Comte et wate g |0 490P €N | Siangacg 6MH: 325p
DPDT fAc/ofl 15p | WAFERS: (make betore break} lo it the above 95p +50p pkp S0k 35061 Contacts S fog SO g idebandiBMiiz 4508
DPDY %2A 13p switch mechanism. 1 pale/12 way. 2 pole/6 OIN41817 ) CRYSTALS
way. 3 pole/4 way. 4 pole/3 way. 6p/2 Way SSp COPPER CLAD BOARDS 31 way 170p — — 175p | 32768KHz 100
PUSHBUTTON 6a Mains DP 44 Swiich to fit DINA1612 100KHz 235
with 10mm Button Spacers 4p. Screen 6p. Fibre  Single- Double  SRBP 2x32A+8 275p320p 220p 285p | 200KHz 265 BUZZERS
SPDT latching 150p glass sided  sided S Speed DING1612 455KH ar0 miniature, solid-state 6V.9V8 12V 70p
OPDT tatching 200p 2 1MH, 275
$PDT moment 150p ROCKER SWITCHES 6" x6”  100p 125p 95" xB5" %&gieﬂ‘;& = 295p 340p 240p 300p Tochu 275 | PIEZO TRANSDUCERS PB2720  70p
DPDT moment 200p ROCKER 5A/250V SPST 28p 6 x12° 175p 225p 110p 12
ROCKER 10A/250V SPDT 38p grastee 460p65p1280.3950 M:‘HI 392
1.6M
Mim Non Locking ROCKER 10A/250V DPDT ¢/off 95p YaMhz g?s
Push io Make 15p ROCKER 10A/250V DPST with neon 85p EDGE 1.8432M 250 LOUDSPEAKERS
Push to Break 25p DILL SOCKETS CONNECTORS DIL PLUG (Header) 20MHz 225 Minature, 0.3W- 8
Low Wire Solder IDC 2.4576M 200 2in, 3'ain, 2%in, 3in 80p
DIGITAST Switch JEEL M front switches Prof Wrap 2x6way  — 111p 14 pin  40p 90p RIBBON CABLE 3.12MHz 240 2%in 40 .64 or 80 80p
Assorted Colours Dpcade Switch Module 275p 8 pin 8p 25p 2x12way — 160p° | 6 pin 4Bp 105p price per foot 3278M 150
75p each BCD. Swilch Module 298p 14 pin  10p 35p 2x15 way 165p 24 pin  88p 178p Grey Color | 35794Mm 98
Mounting Cheeks {per pair} 75p 1g pin :gp g%p 2x18 way 210p 175p ig g»: ggg: ggg: 12 way ;gn 359 36B64M 300
18 pin P p 2x22 way 215p 250p i way P L4 4.0MHz 150
JUMPER LEADS (Riobon Cable Assembly) | 20pm  20p 50 | 2i23wey 17e0 20 way 30p 50 MONITORS
. 4 y 30p 50p | 4032mH: 200
" Length l4pin 16 pn 24 pn 40 p gg pm ggp ggp e a aaopLee 2JF DIL gg = gg: ggp ladOM) 200
3 ] pin P P 2x28 way 190p — way P 44 M 8 & i-
Single ended DIP {Header Plug} Jumper 28pin 28p 80p 2x30 way 310p — SOCKETS 34 way 60p B8Sp 4.683?:1132 ;83 S}ZENITY LZr “Greena i)
24 nones ;40513( 185p 2400 380p | 40pin  30p 90p | 26 ww 3600 ) sosp | J0%aY 700 900 | 4g0MH: 200 Resulution Popular £75
ouble ende Header Plug) Jumper 2x40 way 380p — mn 50 way P P .OM "
oiICTs 6 inches 185p 205p 300p 485p 28 pin 750p | 64 way 120p 160p Z‘a;lzm 1388 O EAI?RO\éIéEC :‘::31' 11.4
PR 12 nches 198p  215p  315p  480p | SIL SOCKET 0.1 Pitch 20 way 65p 40 pin 845p 524288M 380 olour nput. Connecting
We stock gg mc:es :;gp g;Sp iggp gggp 5.0MHz 140 cable incl £189
s inches P  370p n 13 ANTEX SOLDERING IRONS 3 614aMHz 150 .
parts 10C Female Header Socket Jumper Leads 36“ | Cisw 510p; CS17W 525p ‘D’ CONNECTORS 6.5538MHz 225 ® Kaca N2 | Medies BIRGA
0pin 26 pin 34 pin 40 pin | G1BW 530p; XS25W 5450 9 15 25 37 7.0MHz 150 Colour. Has flicker-free charac-
Single ended 160p 200p 260p 300p | Spare Bits 85p, Elements 230p v Wyl gwey, way way 7.168MHz 250 ters. Ideal for BBC. Apple, VIC,
Double ended 290p  370p 480p 525p | fronStand  175p; Heat Shunt  30p Solderlugs  B0p 105p 160p 250p ;-;gmx”l ggg etc €199 (car £7)
Angle pins 150p 210p 250p 355p | gomHx 150 ® XKAGA 12" As above bu
TRANSFORMERS VOLTAGE REGULATORS SOLDERCON PINS | PCB pins 120p 130p 195p 295p | a09333M 395 Hi-Resoluti £259 © !
303V, 6-0-6V: 9-0:9V. 12-0-12V; 15:0.15V @ VA 10220 Plastic Casing (deal for making SIL | Female 886723M 220 aesolution o)
ve - ve DIL Socket Solder | 105p 160p 200p 335
ot T Ve ST e, | o 5V 7805 45p 7905  4sp 100'ms " 75p | Anglepins  18p 2155 2005 440 | Sogurz 200 | ® Connecting Lead for KAGA g5
AVA: 2x6V-025A 2x9V-0.15A, 2x12V-0 va fEvl sl isopy 17908 60p 500 pins 350p | PCBpins 150p 180p 240p 420p | 1024MM: 200
5)\(/':‘/-021 év — A o :gv ;glg 323 ;g‘:g :g: COVERS 80p 750 759 90p | joamn: 239 s2mianeje7dSecunicog
: 206V-05A,  2x9V-0. x12v: 25A 107MHz 150
s SR, e sl g pHA o IBOXES IDC 25 way ‘D' Plug 385p, Socke! 450p | 1oommz 175
andard Split Bobbin type: 3x2x1 8 i . S0CH 12.
BVAT  266V.05A  2XOV. 04A  2x12V03A; 1023“ E%?%g‘aﬂ?opackggfos 50 ax 2ux 2 mgs 14.3?2?"4»1 3(7)3
2x15V-0.25A 250p p 79 P a4 x2%x227 103p 150MHz 240
12VA: 2x4 5V-1 3A 2x5V-1A; 2x9V-0.6A, 2x12V- 6V 78L06 30p = = 4x4x2° 105p 25 way ‘D' CONNECTOR (RS232) 16.0MHz 220 BROTHER HR15
0.5A: 2x15V-0.4A; 2x20V-0.34 345p (35p pap) 8V 78L08 30p ~ = 4xd4x2:°  120p Jumper Lead Cable Assembly 180MHz 180 PRINTER
24VA: 2x6V-1 SA: 2x3V-1 2A. 2x12V- 1A 2x15V- 12V 78L12  30p 79112 50p 5x4x12 99p 18" long, Single end, Mate 475p | 18.432M 150
0.8A. 2x20V 0 6A 384p (60p pap) 15V 78L15  50p 79L15 80p 5x4x2%  120p 18" long, Single end, Female §10p | 19.968MHz 150 High ity Dat
S0VA. 2X6V-4A 2OV-25A 2x12V-2A 2x15V-15A | ICL7E60  248p  TAASSO 50p | Sx2ux1%" 90p | 36 long, Double Ended, M/M 99sp [ 200MHz 200 'gh quality Daisy Wheel Printer,
2X20V-1 2A; 2x25V-1A, 2x30V-0.8A $ 2060 p&p) RC4194 3759  1DA1312 150p 5x2% x 2% 130p | 36" long. Double Ended, F/F €10 | 240MH: 170 | 1BCPS. Bidirectional, 3K Butfer,
Specially wound lor Muitwail computer PSUs RC4195 160p  78HOS +5V/5V 550p Bx4x2 120p | 36 long, Double Ended, M/F 99Sp | 24.930MHz 325 Praportional spacing, Underlining,
50VA: olxpuus +5V/SA +12V. +25V -5V, LM309K 135p  78H12+12V/5A 6x4x3 150p 26.69M 150 Bold print and Shadow print. Cen-
-12vat1 620p (60p p&p) 640p 7x5x3 180p 27.648M 170 | troni R e
100VA: 2x12V-4A  2x16V-3A  2x20V-2 5A; LM317K 250p  78HG + 5V 10 + 25V Bx6x3 210p AMPHENOL PLUGS 27 145M 180 da,d°sc§,b0?f FmLe”ice-bséa"
2x25V-2A. 2x30V-1.5A 2x50V-1A  985p (750 LM317KP  450p  5A 585p | 10x4x3  240p IDC  Soider | 386667M 240 ; =) REDIC, [bbony
(M323K  450p  79HG ~ 225V o 10x7x3"  275p | 24 way IEEE 475p a70p | a80MHz 240 | 189 & Black print
P&P charge to be added over and above our nor- LM337 175p  -24V.5A  685p 12x5%x3"  280p | 38 way Centronix 450p  475p 1000MHz 295
mal postal charge LM723 var 30p 12x8x3"  205p 24 way Female §25p 4g90p 1160MHz 300 Only: £349
EMOS wrz 25043 80 P COMPUTER CORNER SPECTRUM 32K UPGRADE
4000 20 | 4075 25 | 4541 95 | ELECTRONICS Upgrade your 16K Spectrum to full 48K with our
e RO Faois) o8 |asas = ® EPSON RX80 PRINTER: 100 CPS, 9 x9 matrix. dol addressable RAM Upgrade Kit. Very simple to fit, Fitting
2006 85 | 4078 25 | as48 a0 LEDS with ciips graphics, condensed & double width printing, Normal. Itahcs & Elite Char., instructions supplied.
4007 22 | 4081 25 | 4549 400 Htg?? _ *‘3 Tractor Feed, Bidirectional. Logic seeking £235 £22
4008 48 | 4082 25 | 4553 245
4009 33 | 4085 a0 | 4554 180 | TiL212 Yel 14 ® RX80 F/T Epson Printer. As above but has both Tractor and Friction
:gvo 33 aogs so koo3 38 o Lé?ggﬂ”ﬁjféw e feed facilities £259
AR 2 | 4089 125 [ 4556 " ‘B B
4812 gs 4833 ?7 4557 250 3’;""; i i ® EPSON FXB0 PRINTER 10" Tractor & Frction Feed. 180 CPS, bi- BBC SPEECH SYNTHESISER Unit £44
4013 0 1 4094 0 | 4558 120 directional Logic seeking, @ x 11 matrix. hi-res bit image. Nermal, ltakc &
Red/Green 65 5
:g:g gg 3332 1(9)3 :ggg ?gg GreensYellow 78 Elite Char. Super & Subscript Proportional spacing. .. ..£345 BBC EPROM PROGRAMMER £89
0.2" T calour
:g“s gg :gg; 2;!5) :ggl ;gg Red/Green/Yellow 85 ® SEIKOSHA GP100A. 10" Tractor Feed, 80 Colmn. 30CPS, Normal and BBC 13 ROM SOCKET Board £33
Hi-BrightnessRed 58 Double width Char Dot Res Graphics .£144
4018 60 | 4099 110 | 4566 165
4019 s8 | 4180 95 | 4568 250 | High-Bri Green or =
4020 %0 | 4161 96 | 1569 175 | Yel 68 @ SEIKOSHA GP250X. 10", 50 CPS, Normal and Double width and height BEEBFONT ROM £39
4042 43 | 4162 96 | 4572 as glg§hing red s Char RS232 and Centronix Intrl standard £199 (€7 can
4021 58 | 4163 96 | 4580 255 i BEEBMON RO
4022 &7 i 96 | 4381 125 | Sauare LEDs Red, @  Printer Cable for our pninters and BBC MICRO. LE12 N M £19
Ao2g a9 [ Avs L8t age o e e R ke TEX EPROM ERASER E 1032 (Cs in 15-30 minutes. ... £33
4024 50 | 4194 105 | 4583 100 ¢ Ckanig) [a5ESEIPNO] I Y7 : [+ S
oot 20 Eios 19258 o 5 BBC DISASSEMBLER ROM £16
4026 90 | 4409 850 | 4585 70 TRed‘GrTenErE‘E)eHoww ® TEX EPROM ERASER with a safety switch £35
4027 a3 | 4410 725 | 4597 330 | Inangular LEDs EPSON DUMP ROM £16
4028 a5 { 4411 750 | 4599 155 | Red 18 ® SPARE "UV Lamp buib. £8
4029 60 | 4412 805 | 40085 90 | Green or yeliow 22
4030 35 | 2415 590 | 40097 a5 | LD271 infra Red 48 ® 12 COMPUTER GRADE CASSETTES in library cases 40p DISC-DATA Database on Disc £15
4031 130 | a419 280 | 40098 42 | SFH205 Detector 118
4032 70 | 4422 770 | 4010u 21s | FIL32 Infra Red 52 ® 8178 9% Fan Fold paper {1000 sheets) €7 + 150p carr
4033 130 | 4435 850 | 40101 130 T':‘L-;g Detector ;5)
4034 148 | 2420 900 | 40102 140
4035 70 | 4450 360 | 40103 412 | I'L100 75 i fl . it
g 275 | 4aes 550 | Gohes 126 | BARGRAPH. Red 10 pa'll inat osvsho'ptf.ord;monilra:im;r:'alsss:eﬂ:“;d before you buy or write
4037 115 | 4490 450 | 40105 220 | segments 275 in for our descriptive Micro Perip a .
4038 75 4500 395 | 40106 38
4039 280 | 4501 ag | 40107 38 ISOLATORS
4040 60 | 4502 60 | 40108 198 | D74 115 B
4041 57 | 4503 40 | 40109 100 | | Q74 220
4042 50 | 4504 99 | 40110 175 | to11/2/4 70 R 1t BBC & MICROCOMPUTER &
4043 a2 | 4505 385 | 40114 240 | 1 GT6 Dartington 135 FLOPPY DISC DRIVES 5Va ACCESSORIES
4044 50 | 4608 100 | 40161 194 [ 4aN33 Photo g
4045 110 [ 4507 45 | 40163 50 | Darlington 138 {BBC Compatible} {
4 £ 4
4335 gg 35?5 ‘gg ag:;g 2(53 Model A ... .£299 Model B £399 (inct VAT)
4048 55 ] 4511 55 [ 40181 220 | 7 S&gmem Dlsplays ® CS100 — Single Cased with PSU, 40 frack, §'%" $/$ 100K £145
sy 28 | aeee o2 |l abaas | ® D200 — Twin Cased with PSU. 40 Track 5'«" &/ 200K £275 We stock the full range ot BBC Micro peripherais,
513 - ) A
4051 45 | 4514 115 | 40193 95 | TIL321 5" CA 140 ®  CS200 — Single Cased with PSU, 80 T-ack. 5% $/S 200K €210 Hardware & Software like, Disc Drives (Top
4052 B0 | 4515 115 | 40184 70 | THL322.5°CC 140 ®  CD400 -- Twin Cased with PSU, 80 track 54" S/S 400K . £365 quality Cumana & Mitsubishi), Diskettes, Prin-
4 [ 5 1 TIL729/730 140 " R ' .
o 85 (4317 278 | a0béa 196 | DLros s Co i35 | © MITSUBISHISY SLIM LINE DISC DAIVES , ters, printer, Paper, Interface Cable. Dust
4055 85 | 4518 48 | ao245 196 | DL707 .3° CA 125 Eé);:s\: “Sn‘ieg.m[;o‘ubve Density Tiack Density 26 TP Track to track Covers, Cassette Recorder & Cassettes, Mon-
: 5 7 Ro S ec. ; :
3057 1000 | 239 ol s iael] inbeos " A @ MITSUBISHI Single Slimline. 5% Cased with PSU DSDD. 1 itors, Connectors (Ready made Cabies, Plugs &
4059 435 | 4821 115 | 40374 180 | 3" Green CA 150 Megabyte (400 K wih BBC) .. £259 Sockets), Plotter (Graphic Tablety EPROM Pro-
b 522 3522 123() Asioer  (segl 67 gfﬁ‘g‘@g‘:m 2 ® MITSUBISHI Twin Slimiine, 5" Cased with PSU. DSODD 2 grammer. Lighipen Kit, Joysticks, Sideways
4062 986 | 2527 65 3% 1GreenCA 150 Megabyte (300 K with BBC) €425 ROM Board. EPROM Eraser, Machimecode
4063 85 | 4528 50 OPTO LCD 3w Digits 496 ) ighl j y
4066 45 | 4529 150 | OCP71 120 LCOD 4 Digits 530 5%" DISKETTES (Lifetime Warranty) ROM The highly sophisticated Watfords 16K
057, 235 | 4530 90] | G185 EcolelDiglts | (B2 ® 10 3M Diskettes Single side Double density €17 BEEB DFS. WORDWISE. BEEB-CALC, Sottware
4068 25 | 631 130 | ORP61 86  Rellectwe Switch 170 ! 8, ci8lc ) e (Educationatl Application & Games). BOOKs, etc,
P 2 g 5 BFX25 250 SLOTTED Optical ® 10 3M Diskettes Double side Double density . .E27
069 S | 4532 65 Pl etc, Please send SAE for our description
4070 25 | 4B 400 | BPW21 320  Switch similar 10 RS ) " Q SCpt
4071 25 | 4536 275 | TiL139 225 Comp's 195 N.B Carriage on Drives €7 securicor leaflet. )
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AN ARGUS SPECIALIST PUBLICATION

INTERNATIONAL
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Accept an Imitation!

Next month we shall be asking all our readers to accept
an imitation — not for ETI, because we know that
would never satisfy you — but for the common-or-
garden EPROM. The project concerned is an EPROM
emulator, and it is designed to work using a very large
variety of host computers.

The idea of an EPROM emulator is that you should
plug it into a system (which could be any sort of digital
circuit, not just a microcomputer) in the place of an
EPROM:; to the circuit, the system‘looks like’ an EPROM;
however, the emulator is linked to a host computer,
and this can be used to modify the emulator contents,
with the minimum of fuss. Once you've got the datayou
want in the emulator, all you do next is to program this
into your EPROM using the ETI EPROM programmer —
couldn’t be simpler, could it?

Communications Satellites

The first communications satellite — Telstar — was suc-
cessfully launched over 20 years ago. There was, at the
time, a popular ‘hit’, record by the Tornadoes, named
after Telstarl Nowadays, satellite communications seem
more mundane — do many people realise that, some-
times, when they dial a foreign number, their call will be
going through space? Next month we'll be taking a look
at the technology involved in satellite communications.

MOSFET Power Amplifier

As you will see on page 24, John Linsley Hood has com-
menced his description of the ‘Audio Design’ amplifier
system with the preamp section. Next month it will be
the turn of the power amplifier . . . can the Editor's
neighbours possibly wait until then? ‘

Security

The July issue of ETI has been designated a ‘Security
Special, and this means that there will be features and
projects aimed at helpingyou make yourhouse or flat—
and car — more protected from unwelcome attention.
We hope to arrange a couple of rather good readers’
offers, but details of these are still under negotiation as
we go to press.

ALL IN THE JULY ISSUE OF ETI —
ON SALE FRIDAY JUNE 1st.
PLACE YOUR ORDER NOW

OR RISK MISSING OUT!
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Standard
features -

® High speed 24K byte extended basic interpreter
® Powerful TMS9995 16 bit microcprocessor
'@ 48 bit floating point gives 11 digit accuracy
@ High resolution (256 x 192) colour graphics
@ Screen memory does not use up user memory
space
® 16 colours available on the screen together in
graphic mode

® Fast line drawing and point plotting basic
commands

High speed colour shape manipulation from
basic

Full textual error messages
String and Array size limited only by memory size
Real time clock included in basic

Interval timing with 10mS resolution via TIC
function

Named load and save of basic or machine code
programs

Auto-run available for any program
Powerful machine code monitor

Assembler and Disassembler included as
standard

Auto line numbering facility
Full renumber command
Simple but powerful line editor

Flexible CALL statement allows iinkage to
machine code routines with up to 12 parameters

Basic programs may contain spaces between
key words to make programs readable without
using more memory

Over 34K bytes available for basic programs
Extended basic includes IF-THEN-ELSE
Interfaces for screen and cassette included.

Supports bit manipulation of variables from
basic

Error trapping to a basic routine included
Basic supports Hexadecimal numbers
Separate 16K video RAM for graphics

Optional Extras

\—

ETI JUNE 1984

\

colour computer

With this powerful machine (featured in Electronics Today
International as a constructional project) you have access to
highly advanced systems and software developed speclally by
MPE Ltd for the CORTEX. For business, education, R & D - or
simply increasing your knowledge and understanding of
computers - it beats comparably priced off-the-shelf machines
hands down!

STATEMEIHS PRINT  TIME RENUM MAG MWD 0 INT POS ==
L L I s S e S R
ELSE Vi R MOD >
ON COAD  TExT DM COMMANDS # puncrions 30T GO >Z
GOTO 1UNIT MOTOR PLOT _ LET gzE T ENAFNZ  Jc KEY <
GOSUB BAUD ESCAPE UNPLOT DEF CONT 5 ABS SGN OPERATORS <=
POP CALL  NOESC COLOUR NEW mMoN o ADR BT o <>
REM DATA  RANDOM CHAR _ "END perpmrers § ASC CRB OR -
FOR READ  ENTER SPRITE BIT % AN CRF ‘anpy +
NEXT RESTOR LIST  SHAPE crp IO .+ SIN MEM | NND /
ERROR RETURN PURGE_SPUT  CRF TAB y COS MAD RO .
INPUT STOP  NUMBER SGET ~ MEM STEP s EXP LEN A
THEN FRA MCH LNom

Self assembly kit

£295

Al prices exclusive of
VAT. Carriage paid.

Fioppy disc interface electronics £86.50
Hardware kit & connectors for disc drives £49.50
RS232C interface ki caoaan  Full assembly instructions

Pair of 54" disc drives 588% B
Pair of 514 disc drives (DS £590.00 and 216 page users manual.

All goods subject to availability.

POWERTRAN cybernetics td

Portway Industrial Estate, Andover SP10 3ET. Tel: 0264 64455

to POWERTRAN CYBERNETICS LTD, Portway Industrial Estate,
Andover, Hants SP10 3ET.

Please send me

| enclose cheque for or charge to: IS )
ﬁgfglii/cam AEEREEEEEEREEEEREE

C No. Aliow 21 days for delive

Name
Address

Tel. _

{
i
I
i
11
"
:
}
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T Rapid

YElectronics

MAIL ORDERS:

Unit 1, Hill Farm Industrial Estate,

Boxted, Colchester,

Tel. Orders: Colchester (

Telex: 987756.

Essex CO4 5RD.
06) 36412.

ACCESS AND
BARCLAYCARD
WELCOME

The Rapid

Guarantee

* Same day despatch * Competitive prices
% Top quality components % In-depth stocks

MIN. O CONNECTORS SOLDERING IRONS CABLES RDWARE CAPACITORS
N 96v6av 15 way 25 way 37 way 20 metre pack single core connect- || PP3 battery clips . . . g Polyester, radial leads. 250v. C280
lugs solder lugs P 85 125 170p . a i 495 ing cable ten different colours. 7 Red or black crocodile clips . type: 0.01, 0.015, 0.022, 0.033 -
Rightangle ~ 120p 180p 240p  350p T ] e | || e e I O )
Sockets jugs  90p 130p 195  290p CS 17Wor X5 25W element. 210 [l Standard screened 16p/m | Pr Uivrasonic wransducers 390 § 0,29 9p;0.33,0.47 - 13p, 0.68 -
Rigiitlangle 160p 2100 290p 4400 < Antex XS 25W 525 Twin screened 24p/m | »6V Electronic buzzer 60 § 20p; 1u - 23p
Covers 100p 90p 1000 110p 3.3 and 4.7mm bits to suit . 85 2.5A 3 core mains . 23p/m P12V Electronic buzzer 65 | Electralytic, radial or axial ieads
Sotder pump desoldering toot. 480 10 way rainbow ribbon  26p/it | »PB2720 Piezo transducer . 73 0.47/63V, 1/63V, 2.2/63V,4.7/63V,
Spare nozzle for above . 70 20 way rainbow ribbon  47p/ft | P64mm 64 ohm speaker 70 §10/25V - 7p; 22/25V, 41/25V - 8p;
CONNECTORS »C106D 30 10 metres 22swg solder 100 10 way gery nibbon . 14P/t »54mm 8 ohm speaker 70 §100/25V - 9p; 220/25V - 14p;
DIN  Plug Skt Jack  Plug S Aom 84 r 20 way grey ribhon . 28p/it || 20mm panel fuseholder 25 §470/25V - 22p; 1000/25V - 30p;
2 ;9 9' ;g ‘ ug 1“ 400V 124 9% Red or black probe clip . 35 f 2200725V - 50p.
3 (B |2D ! i 3'5"‘"‘ Op g” 4mm terminals f 33 f Tag end power supply electrolytics:
pin 12p 10p 3.5mm 9 9p VERQ 12 way ‘chocolate’ block 30 §2200/40V - 110p; 4700/40V - 160p
;’pm 13p 11p Standardi6p 20p Vercbloc 4 . 375 ultra-min. 6 or 12vrel. SPDT 130 §2200/63V - 140p; 4700/63V - 230p
hono 10p 12p Stereo 24p 25p Veroboard Size 0.1 matrix 7905 45 ditro, but OPDT 195 § Polyester, miniature Siemens PCB:
bmrrv:v 1gp 13p amm  18p 17p VOICE SYNTHESISER! 26x1 22 79L12 45 1n, 202,303, 4n7, 608, 10n, 150, 7p
L (CB) Connectors 25x3.75 75 9L16 ¥ EURO CONNECTORS 220,33n,47n,68n, 8p; 1000, 9p:
55259 Plug 409,; Reducer 1dp. Now your computer can talk. 25x5 85 7905 40 150n, 11p; 220n, 13p: 330n, 20p.
Sogggss""”ef :’5"_ 5": 348"- The GI SP0256 speech processor | 3.75x 5 u 95 7912 43 Gold flashed  Re. angle Wirewrap | 470n 260;680n, 29p: 10 33p; 242,
round chassis skt 40p. is able through stored program to || New size 3.75 x 17 . 330 7915 40§ contacts plug  socket | 50
JEC 3 pln 250V/6A. synthesize speech. Allophone New size 4.75 x 17 415 LM723 35 f64way A+B 195 230 2
Plug chassis maunting 380 | (gxtended phoneme) system gives | VQ board j 160 78H05 64 wa; A+C 220 270 Tantalum bead:
Socket free hanging . - 800 | imited vocabulary Veropins per 100- 0.1,0.22,0.33,047,1.0 @ 36V -
X . per 100: 96 way A+B+C 320 330 T
Socket with 2m lead - 1200 | Eqily terfaced with any digital Single sided 50 12p.2.2, 4.7,'10 @25V - 209,
system; ten TTL compatible sig- Doubie sided gg TRIACS 200V 8A 65 1205;/593%/2\2//“;\7/;1577‘;1 ge/
nals are used to select the allo- Spot tace cutter . 130 400V 16A 95 .‘ . b . 1
CHES phones, Pin insertion 100l 162 pingosr 3 | scoven SoBRIOO 35 || 709: 68/6V - 40p: 100/10V - 90p.
Submin toggle: SP0256 850p.  Date: 50p. | Wiringpen . . . . 330 1N4002 5 fﬂevl.'d-;c. ?2_::;0‘01116;":"\‘/_.03:':‘??'.
SPST 56p. SPDT 60p. OPDT 65p. Spare spool 75p  Combs . & ullard miniature cerami
PST 10 1N4006 0 JUMPER LEADS 1.8pF 10 100pF 6p each
Miniature toggle: -8pi -
SPDT 80p. SPDT centre off 30p. 6116P3 600 6852 240 8228 220 g pnaed = e a0pim | PolVstyrene, 5% tor: 105-1000p. ép;
DPDTY 90p. DPDT centre off 100p. MICRO 6502CPU 325 6875 495 8251 250 8 1N5404 16 ls.e;!l::de;‘lg:;(ggv';:r g?fgl;‘iugfller: 1500-4 700, 8p; 6800 0.012u, 109(,)
Standard toggle: 6822VIA 295 6880 100 8253 390 nle Trimmers. Mulfard 808 series: 2-1
SPST 35p. DPDT48p 6532 570 BILS95 85 8255 225 S Obmwen g [ a5 165 20 380 | KON oo e GoeF, 35
Miniature DPDT slide 14p. 6551 ACIA650 81LS96 85 8259 390 3 1.3W zeners 13 Dble ended DIPtheader piug) jumper
Push to make 14p. 2114L2 200 BSOOCPU 220 81;397 85  MCl4e8 55 < ?zms- :gg g?g g?g :gg e o o
Push to brezk 22p. 2716 295 6802CPU 250 A 260 MC1489 56 ins 1
Rotary type adjustable stop. 2532 200 B809CPU 620 g{)BSAC 340 ZBOAC%} 290 ;g_lns ;;8 ;gg g;g ;g(s) RECTIFIERS g: :88& ;g
1P12W, 2P6W, 3P4W all 55p each. || 27128252150 6810RAM 115 8156 350  ZBOAPIO 260 ins, |
DIL switches: 2732 350 6821PIA 110 8212 110 Z80ACTC 260 25 way D Connector jumpers 6A 400V 95
4SPST 80p 6 SPST 80p, 8SPST 2764.250850 6840 360 8216 100 2zs0asio oo M p3mmred |7 pEmmred 3 aing jong single ended mele 495p. oo, 20 Wisiliaon,
p. 4116P20 85 6850 110 8224 120 280ADMA 1150 »3mm yellow10 b 5mm yellow10 || 1 8ins.tong single ended f/male 525p § 1A 4 -
Clips to suit - 3p each, e e
OMPONENT KIT Rectangular TIL32 Ul | COMPUTER CONNECTORS il |6 cONNECTORS
SOCKETs N c ONENT KITS »red 12 TIL78 40 ZX81 2 x 23 way edge connector
i q 7 7 reen 17 BTILITT 60 ap for ZX81. . . . 150
’ profile An ideal opportunity for the baginner or the experienced constructor gellow 17 ORP12 a5 ;"';"Eec";’a‘l’JM’z X 28 way edge PCB PCB  Socket Edge
v
8 pin 10 obtain a wide range of components at greatly reduced prices. %W 5% Lo74 95 1.Q7 185 | connector wire wrap 200 Piug Plug Conn
:g ::: :'eggga:elg:;gg)n(ams 10 of each value from 4.7 ohms 10 1M (tota! »TIL38 20 TIL100 70 | amPrENOL PLUGS St R ng.
18 pin Ceramic Cap. kit. 5 of each value - 22p t0 0.01u (135 caps) 370 [ 2N5777 45 Dual colour 60 § 24 way IEEE IDC. -450  J10way 90 90 ~ 865 120
pi
. i Seven segment displays: 36 way Centronix IDC . . 490 16 way 130 130 110 175
20 pin Polyester Cap. kit. 6 of each value from 0.01 1o 1uF {65 caps) 575 ¢ b 20 145 145 125 195
22 pin Preset kit. Contains 5 of each value from 100 ohms to 1M (total omicathode] . “Comjanode, RIBBON CABLE way
24 pin 65 presets 425 DL7040.3" 95 DL7070.3" 95 R, . oo (oot |25y 178 175 150 g;g
q kit itotal 300 iems). 1800 P FND500 0507 rey Ribbon cable. Pri 34way 205 205 170
28 pin Nut and Bgll kit {total 300 items): 180p e 00 05" 100 J10way . 14 34wey . 58 ligwer 220 229 190 340
25 6BA %' bolts 50 6BA washers 50 6BA nuts 0. 4og, o. v
wr s 10 bar OiL LED display, red 180. | 16 way 25 40 way 68 lsoway 235 235 200 395
25 6BA %' bolts 25 4BA %" bolts 50 6BA washers 1 20 woy 28 50 way 90 |eo S Sl oo s
50 6BA nuts 256BA %" bolts. LCD: 3% digit 495p. 4 digit 520p. 26 way 38 60 way 100 way
i
4.194MHz 150
LM339 40 (M3911 120 NEBG6 140 TLoes g6 CRYSTALS St
- ng;g gg LM3914 225 :xgg% ;(;g ;Lon gg RESISTORS :&%m 532 5.00BMHz 240 BOX 3A|ur5\'mi‘u,r,n T
L LM3915 225 £072 % ; ; 2 60MHz 140 x2x ;
MO |20 IcL7108 680 LM377 170 LM13600 105 NEST1 370 Tio7a  og | o o% Corbonfim EA2seriecd 7 | \Gatm 200 ooaevme 160 | Plastic with lid 43 1% 95
S56CMOS 150 |CL7611 95 WBLM380 75 mc1496 68 PACA136 55 mTLOS1 28 YW 5% Carbon film E12series 4.7 | 2 9uuies 229 Jotrz 150 | &sorews ax2%x2" 95
709 25 4CL762) 180 BLm3st 120 MG3340 135 MRC4SS58 40 T 082 45 B ohmtw0o4M7 . . . 2peach. oS g ‘g-gmj :‘;O 3x2x17 55 6xdx2” 120
»741 14 1cL7622 180 LmM382 120 BMF10CN 350 SL4BO 170 Ti 084 90 ll Vw15 metal film £24 series 10 3579 98 ooy 100 4nx3x1w88 7x5x2%" 166
;:gom 323 ICLBO038 ggg LM384 130 ML922 400 SL490 250 TL170 50 W ohm - 1M ‘& oach. Towmn 1ag  izOwMz 1700 5 4x2" 160 Bx6x3” 205
ICLB211A LM386 90 ML924 195 SL76018 150 UA2240 120
AY-31270 720 |CM7224 785 {M387 120 ML925 210 PSN76477 380 ULLN2003 70 4016 30 4034 140 4054 78 4081 16 40193 90 4528 45
AY-3-8910 370 ICM7555 B0 | m393 40 ML926 140 SPO256AL2 850 ULN2004 70 CMOS 4017 40 4036 270 4055 80 4082 16 4502 60 4529 150
AY-3-8912 540 p1F351 45 | m709 25 ML927 140 TBAI20S 70 XR2206 290 4018 50 4039 280 4059 430 4085 50 4503 35 4532 60
CA3046 60 LF353 85 LmI 60 ML92B 140 TBABO0 75 2ZN414 80 W 4000 16 4019 45 4040 40 4060 55 4086 50 4507 32 4534 400
PCA3080 65 |F356 90 1 m725 250 L929 140 TBASIO 96 2ZN423 135 4001 16 4020 50 4049 45 4063 80 4089 125 4508 120 4538 70
A3089 190 M10 325 'm733 75 MMS5387A 465 TBA8B20 70 ZN424 135 M 4002 16 4021 45 4042 33 4066 30 4093 28 4510 a5 4543 B0
CA3090AQ375 LM301A 50 m741 14 NE529 225 TBAGS0 220 ZNA25E 350 M 4006 50 4022 50 4043 40 4067 240 4094 70 4511 40 4549 390
CA3130E 85 LM311 70 Lmraz 60 NES31 140 TDA1Q08 320 2N426E 300 W 4co7 16 4023 16 4044 45 4068 16 4095 05 4512 40 4853 215
BCASI40E 36 LM318 120 | m1458 40 NE544 205 BTDA1022490 2N427E 600 M 4008 40 4024 40 4046 50 4069 16 4097 290 4514 115 4655 35
CAJIELE M, o LM2917 200 BNESS5 16 TDA1024 125 Z0zse ;;0 4009 30 4025 16 4047 50 4070 16 4098 70 4515 115 4556 35
LM3900 45 BNESE6 45 TLO61 40 ZN4 5 N 401 30 4026 8 4 45 4071 16 4099 70 4516 55 4559 390
PCA3240E 100 LM335Z 125 .Lfﬂgggog 75 NESE5 110  TLO062 60 2ZN1034E 200 481? 16 4027 30 4823 30 4072 16 40106 35 4518 45 4560 140
4012 16 4028 45 4050 30 4073 16 40109 100 4520 45 4584 35
40 MPSUS6 60 ZTX108 10 2N3055 50 M 4013 30 4029 50 4051 40 4075 16 40163 S0 4521 90 4585 60
ANSISTORS 23 TIP29A 30 2ZTX109 12 E??fozug 4014 45 4030 16 4052 50 4876 sg 40173 108 4526 gg 4724 140
: 23 TIP29B 55 ZTX300 14 P2N 4015 50 4031 130 4053 50 4077 16 40175 50 4527
20 TIP29C 37 ZTX301 16 2N3703 9
25 TIP30A 35 2TX302 15 P2N3704 8 1S20 20 1575 35 15123 65 L$160 57 LS197 70 LS353 85
25 TIP30B 50 2TX304 17 2N3705 9 oLl (521 20 1576 25 Usi2s 33 LS161 57 US221 70 Ls365 38
Boams ¥ ol o iE R om R oL ) g oy imooo e 8
28 TIPIA ZTX500 15 2N3707 10 LS26 20 LS132 48
25 TIP31C 37 ZTX501 15 2N3708 10 [ LSO1 13 LS27 20 Lsgg %g LS136 32 LS\gA 60 L§§4§ 90 tgggg gg
25 TIP32A 35 2TX502 15 2N3709 10 Ls02 18 (s30 20 LS Ls138 50 5165 75 1S243 90 1
23 TIP32C 37 ZTXS03 18 2N3772 170 f§ LS03 18 1832 18 LS90 43 1S139 50 LS166 106 LS244 85 LS374 100
20 TIP33A 50 2TX504 25 P2N3773195 ll LS04 18 537 20 LS92 43 g5 g0 LS170 120 LS245 140 LS375 50
23 TIP3IC 75 2N697 20 m2N3819 20  LSO5 18 sag 20  LS93 43 (s947 130 LS173 00 LS247 7B LS377 110
32 TIP34A 60 2NGIS 40 2N3820 40 Lsgg 12 Ls40 20 ngg 130 LS148 105 tgwa 58 LS251 50 Iissggg 1(;%
32 TIP34C 85 2N706A 20 2N3823 65 i LS 18§42 B5 L 5 5151 75 175 70 LS257 50
32 TIP36A 105 2N708 20 2N3866 90 fl LS10 18 547 68 LS107 36  (s1g3 75 LS190 55 LS258 50 LS393 75
10 40 TIP35C 125 2Ng18 35 2N3903 10 ff LS11 18 Ls4g 68 LS109 36 5155 sp LSI91 55 LS259 120 LS399 100
»BC1B2L 8 20 TIP36A 125 2N1132 22 2N3904 10l LS12 18 1851 20 LS112 36 LS156 54 LS192 75 |S266 28 LS541 120
8C183 10 35 TIP36C 135 2N1613 30 2N3905 8 fl LS13 30 1$56 20 LS113 30 5157 4g LS193 75  1S273 90 LS670 135
BC183L 10 25 TIP41A 45 2N2218A 45 gNigOS 1g Ls14 50 1§73 25 LS1;; 30 LS158 42 Lg1gg 50 LS279 50
60 TIP42A 45 N2219A 25 2N4037 45l 1S15 20 (g7a 25  LS1 50 1 70 LS283 58
*Sciea 7 :80 st D) izaaiinas 3?13838 ’1?) 7413 33 7444 70 7483 65 74122 S0 74163 80 74192 120
TIP121 90 2N2222A 20 0 5
13 'l T2z %0 25 2N4061 10 7414 48 7446 80 7485 100 74123 78 74164 90 74193 110
10 TIP141 16 7416 32 7447 85 7486 33 74125 40 74165 50 74194 80
TIPY42 25 7417 32 7448 80 7489 165 74126 40 74167 200 74195 €0
10
10 TIP147 7420 18 7450 22 7490 50 74132 55 74170 200 74196 110
»BC214L B TiP2955 20 7421 22 7451 22 7491 60 74141 75 74173 100 74197 90
8C237 8 TIP30S55 20 7422 30 7453 22 7492 60 74145 g0 74174 100 74198 180
BC238 TiS43 22 7427 30 7454 22 7493 60 74147 130 74175 80 74199 180
6C308 TIS44 22 7428 30 7460 22 7494 75 74148 110 74176 80
8C327 T1S90 25 7430 20 7472 28 7495 60 74150 130 74177 B0
8C328 TIS91 25 7432 24 7473 35 7496 60 74153 60 74179 80
BC337 VN10KM 2N2907 25 7433 25 7474 33 7497 120 74154 120 74180 85
BC338 VN4GAF 2N2807A 25 7437 30 7475 55 74100 120 74157 70 74181 220
BCA477 VNGEAF 2N2926 9 7438 30 7476 40 74107 35 74160 90 74182 80
8CA78 55  VNBBAF »2N3053 23 7440 22 7480 45 74109 S5 74161 80 74190 120
B BC479 30 PSUS ZTX107 10 2N3054 55

ORDERING INFO. Alt components brand new and fuil specification. All prices exclude VAT.
Please add to total order. Please add 50p carriage to all orders under £15 in value. Send cheque/
P.O. or Access/Visa number with order. Our detailed catalogue is given free with all orders over
£10. Callers most welcome, Telephone orders welcome with Access or Visa. Official orders

accepted from colleges, schools, etc. . . Callers most welcome, we are open Monday to Friday,
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DIGEST

Speakers
Corner

Compact loudspeakers are
not, on the whole, noted for
their extended bass response,
and many owners of such systems
must have sought ways to over-
come this deficiency without
going to the expense and trouble
of purchasing larger loudspeak-
ers. Onesolutionistoaddasingle
sub-bass unit, the idea being that,
since very little directional infor-
mation is carried at low frequen-
cies, a single unit can handle the
bass from both channels of a
stereo system without serious
loss of stereo imaging. The draw-
back with this approach is that a
bass driver in a reasonably large
cabinetislikelytobe farmore sen-
sitive thanthe mainloudspeakers,
small systems being notoriously
inefficient, resultingin avery poor
balance across the frequency
range. The only sure way to res-
torethe balanceistouse anactive
crossover and a second amplifier,
thus greatly increasing the cost
and complexity of the system.
With this problem in mind, Volt
loudspeakers have introduced
two new drive units whose sen-

sitivity is tailored to match that of
such popular small ‘speaker sys-
tems as the LS3/5a (which sounds
like a long-winded way of saying
that they are not very sensitive),
and which have dual voice coils so
that the amplifier outputs can be
combined using only simple
crossover networks, The 8"
DVC220DS is designed to be

mounted directly into a wall or
into a conventional loudspeaker
enclosure. The 107 DVC250
offers a more extended bass res-
ponse and is designed to be
mounted in a conventional en-
closure only, and both types can
be supplied with or without fitted
grilles. They are available from
Wilmslow Audio, who can also
supply computer optimised tuning
details to suityour chosen cabinet
volume.

Also available from Wilmslow
are three new additions to the
Wharfedale Speakercraft range
of designs for the home construc-
tor. They are the 150, 190B and
L140 models, two way systems of
11, 17 and 20 litres respectively,
all featuring the ferrofluid T/02/2
%" tweeter. They are all of § ohms

impedance, a change from the 6
ohms which has long been Whar-
fedale’s standard for small
‘speakers, and the full Speaker-
craft manual is available free-of-
charge from Wilmslow.

Other recent additions to the
range of products stocked by
Wilmslow Audio are six new
Loudspeaker kits and anove! high
power, high efficiency PA loud-
speaker, both using drive units
manufactured by Peerless of Den-
mark. Wilmslow have been ap-
pointed UK distributors for Peer-
less, and the new kits employ four

polypropylene bass units which
have not previously been avail-
able to the home constrictor, a5”
a6%", an8” anda10”. Full details
ofthe newrange, two of which are
said to have been designed spec-
ifically for use in digital audio sys-
tems, are contained in the Peer-
less Manual For Loudspeaker
Constructors which is available
from Wilmslow, and a review of
one of the new models appears
elsewhere in this issue.

The new PA loudspeaker uses
four high power 8" drive units and
a bullet tweeter in an unusual

reflex configuration, and will han-
dle 250 watts RMS with, it is
claimed, high quality and very
high efficiency. Suggested appli-
cations are folk bands, overhead
disco ‘speakers and side fill on
large PA rigs, and it can be pur-
chased as a kit with or without
cabinet. For details of any of the
items listed, senda 12" x9’" SAE to
Wilmslow Audio Ltd, 35-39
Church Street, Wilmslow,
Cheshire, tel 0625 - 529599,

-

<y
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Movits

P rism Consumer Products has
launched a range of kit form
electronic robots which they call
Movits. There are five models in
the range of varying complexity
and with progressively more
sophisticated guidance and sen-
sory systems. They are all battery
powered, making them safe for
use by children, and Prism say the
assembly instructions are so com-
prehensive that the whole family
can take part in the construction.
They cost from £9.99 to £34.99
and further information can be
obtained from Prism Technology
Holdings Ltd, Prism House, 18-29
Mora Street, City Road, London
EC1V 8BT, tel 01-253 2277.

World’s
Smallest
Lithium Battery

Malsushita have developed
what they claim is the
smallest pin-type lithium battery
in the world. Designated the
BR211, the new battery is rated at
3V, 5.4 mAh, measures 2.2 mm
diameter by 11 mm high and
weighs just 90 mg.

The BR211 has a poly-carbon
monofluoride cathode and a
lithium anode, andis specified for
use over the temperature range
—10 Cto +60 C. Mutsushita say
that the advantages of using a
lithium battery are that it main-
tainsaconslantoperatingvollage

-

when loaded, has a long shelf life
and offers twice the voltage of
silver-oxide and mercury cells,
allowing a single battery to be
used tolightan LED. The new bat-
tery will initially be marketed for
use in small fishing floats which
have LEDs for night-time fishing,
but Matsushita expect it to be
widely adopted for use in wrist
watches, calculators, mic-
rophones, hearing aids, etc.
Panasonic UK Limited, 300-
318 Bath Road, Slough, Berk-
shire SLT 6)B, tel 0753-34522.

9
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This list contains only a fraction of
CRICKLEWOOQD'S stock. Please add
60p p&p & 15 VAT to all orders.

Otficial orders from schools. colieges,
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1 Amp. T0220

79057
79127
79157
79247

2N2219A
2N2220

S7p
57
S7p
570

§ o |
2N2219 27

o
9

2
22p
22p!
23p
24p|
25p
260
415,
25p!
19p

MPSAQSG
MPSAQE
MPSA10
MPSA 12
MPSA13
MPSA 14
MPSA16
MPSA18
MPSA20
MPSA4?
MPSA43
MPSA S5
MPSA56
MPSAES
MPSAEE

CRIE ECTRONICS

1 Y %)~
40 CRICKLEWOOD BROADWAY

LTD

0D

LONDON NW2 3ET

MJIE2955T
MJE 3055T

€ amp type

4p | Square with hple
PWO1{100) 95p|
PW02 1200} 99p
PWO04 140011.30
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See Hear

or reasons best known to

themselves, Pioneer have de-
cided that it is not enough for
loudspeakers just to occupy
space and annoy the neighbours.
They want them to do useful
things too. Why else would they
attach a section of bathmat to
front of their Decor’speakers and

ST

them as bulletin

advertise
boards?
Pioneer claim that the new
loudspeakers are practical and
attractive home accessories. They
are available with either a cork
facia for use as bulletin boards or
with a glass panel behind which
photos, etc, can be mounted.
There is a lot in the press release
about changingattitudes to home
entertainment and narrowing the
gap between home accessories

and home entertainment, but pre-
cious little about how the new
units perform as loudspeakers.
All we are told is that they have a
140mm woofer, a 66 mm cone
tweeter and can handle 60 watts
music power. They cost £159.90
and should be in the shops by the
time this issue appears.

Alsonew from Pioneerisamod-
ular loudspeaker system called
Adlib. Each ‘speaker consists of
three separate units which can be
stacked on top of one another,
side by side, or dispersed around
the room to your taste. One unit
contains a 66 mm tweeter and a

100 mm mid-range unit while the
other two boxes contain rec-
tangular, flat-diaphragm bass
drivers. The crossover is con-
tained in one of the two bass
cabinets and further wiring car-
ries the signal fromit to the other
two units. The cases come in a
choice of silver or black finish and
have an alternately raised and
recessed surface pattern whichis
both decorative and allows them
to interlock when stacked. The §-
7MS (silver) and S-7MB (black)
cost £289.90 and again, should
be in the shops by the time this
issue appears.

EHT-Insulated
Tools

T oolrange have introduced a
small range of handtools with
double sheathing which provide
electrical insulation up to 10,000
volts. The double sheath is bon-
dedto the tool so thatit cannotbe
removed in normal use, and the
insulation and bonding proper-
tiesremain constantover the tem-
perature range —20 Cto +60 C.
Toolrange donotspecify the tools
available with this insulation and
they point out that the range is
limited, but they also say that vir-
tually any tool can be double
sheathed if required, presumably
to special order. The 10,000 volt
insulated tools are described in
the 1983/84 Toolrange cata-
logue, along with over 3,000
other tools and production aids.
Toolrange Ltd, Upton Road,
Reading, Berkshire RG3
4JA, tel 0734-22245,
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Gallium
Arsenide ICs

Harris Microwave Semicon-
ductor claim to have pro-
duced the world’s first commer-
cially available digital integrated
circuits based on gallium arsen-
ide (GaAs) technology. They will
operateatup to five times the pro-
cessing speed of the fastest
silicon-based integrated circuits
available today.

The new products are the first
of a comprehensive family of
GaAs integrated circuits being
developed by Harris. They claim
that the speed limitations of
sificon in high-frequency com-
munications equipment and very-
high-speed computer systems
are now being reached, and that

the availability of GaAs-based
equivalents opens up important
new performance horizons.
Harris produces GaAs crystal
material in-house to ensure the
control of quality and technical
performance. The company re-
cently brought on-line the world’s
largest high-purity gallium arsen-
ide ingot-growing  capacity,
which is producing single-crystal
GaAs ingots up to five inches in
diameter and 10 kgm in weight.
The first two devices in Harris’
new family of GaAs digital inte-
grated circuits are the HMD-
11141-1, a four-bit universal shift
register, and the HMD-11016-1, a
divide-by 2/4/8 binary counter. A
key design principle of this new
Harris family is that all circuits are
compatible in their signal tevels,
not only within the family but with
the fastest available ECL silicon

devices. This will allow access to
slower speed circuitry for the less
speed-critical portions of a sys-
tem’s processing task.

The GaAs shift register per-
forms the standard operations of
shift left, shift right, parallel out-
puts and hold, accepting either
serial or parallel inputs. it oper-
ates with clock inputs of 1.4 GHz
typical, and 1.0 GHz minimum.
Silicon-based ECL products with
similar functions operate at under
500 MHz. The GaAs binary coun-
ter provides simultaneous syn-
chronous outpus at 1/2, 1/4 and
1/8 the data rate input, working
with clock speeds of 2.2 GHz

typical.
For further information contact
Ralph  Kaplan, Harris-MHS

Semiconductor, 153 Farnham
Road, Slough, Berkshire SL14XD,
tel 0753 34666.

@ The South Warwickshire Col-
lege of Further Education is run-
ning a series of adult summer
school courses from the 23rd to
the 27th of April, including one
entitled ‘Hobby Electronics’. The
course assumes no previous
knowledge but promises ad-
vanced projects for the more
adventurous, materials and tools
provided, and the cost is £75.
Details from Graham Winton,
South Warwickshire College of
Further Education, The Willows
North, Alcester Road, Stratford-
upon-Avon CV37 9QR, tel 0789-
66245.

@ Business [nformation com-
pany Dun and Bradstreet Ltd tell
us that 189 electrical companies
went into liquidation in the first
quarter of this year, four more
than in the previous quarter but
4% less than in the same quarter
last year. There were 28 bank-
ruptcies among firms, partner-
ships and individuals in the
industry, 1 less than in the pre-
vious quarter but 9 more than in
the same quarter last year.

® The University of Strathclyde
are running a four-day course

entitled ““The Principles of Opti
cal Systems’’ from the 19th to the
22nd June this year. The course is
aimed at technical managers,
engineers and recent graduates
who plan to carry out research in
this field, and the cost will be
£445 less £50 for those who do
not wish to take part in the
laboratory work. Details from
Katrina Flack, Department of
Electronic & Electrical Engineer-
ing, University of Strathclyde,
Royal College building 204
George Street, Glasgow G1 1XW,
tel 041-552 4400 extension
2543.
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‘COMPUTER WAREHOUS

1000's OF
BARGAINS ¢
FOR CALLERS"

l' THE ' ALADDIN'S' CAVE OF COMPUTER AND ELECTRONIC EQUIPMENT

-

Full
‘DEé RKO5, NOVA, TEXAS compatible
Front load Free stand or rack mount
Exchangeable type (via lid removal)
me3028 PSU unit for 2 drives
DIABLO/DRE 44-4000A/B 5+5 ex stock from

1000's of spares for S30. 4000. 3200, HAWK

Plus in house repair, refurbishing service.

Call for details or quotation.

EX STOCK INTEGRATED CIE

D8085AH-2 D8086 D8257-5
D8271 AM2764

74LS112 7418373

£550.00
£295.00
£125.00

HARD DISK DRIVES

returbished DIABLO/DRE series 30 2.5 Mb disk drives.

£995.00
ex stock.

S
-3DC

HOT LINE DATA BASE

DISTELO

THE ORIGINAL FREE OF CHARGE dial up data base
1000's of stock items and one oft bargains.
ON LINE NOW - 300 baud, fult duplex CCITT lones. 8 bit

word, no parity o ’-67 ’888
MAIN RS

Cure those unnerving hang ups and data ghtches caused
by mains interference
SDSA As recommended by ZXB1 news letter matc;box

COMPUTER ‘CAB'

Allin one quality computer
cabinet with integral switched
mode PSU, Mains filtering, and twin fan cooling
Originally made for the famous DEC PDP8 computer
system costing thousands of pounds. Made to run 24
hours per day the PSU is fully screened and will deliver a
massive +5v DC at 17 amps, +15v DC at 1 amp and -15v
DC at 5 amps. The complete unit is fully enclosed with
removable top lid. filtering, trip switch, 'Power and 'Run’
LEDs mounted on Ali tront panel, rear cable entries, etc.
etc. Units are in good but used condition - supplied for
240v operation complete with full circuit and tech. man.
Give your system that professional finish tor only
£49.95 + Carr. Dim. 19" wide 16" deep 10.5" high.

=

size up to 1000 watt lvad
L2127 compact sompletely cased unit with 3 pin fitted
socket Up to 750 watts T £9.99

2102-6 4116-3
CALL SALES OFFICE FOR PRICES

Keep your hot parts COOL and RELIABLE
with our range ot BRAND NEW professional
cooling fans.

ETRI 89XUOt Dim. 92 x 92 x 25 mm.
Miniature 240 v equipment fan complete with

Useable area 167w 10.5"h 11.5"d. ’
l Also available LESS PSU, with FANS etc. internal dim.
19"w. 16"d 10.5"h.£19.95. Carniage & insurance £9.50.

Y_Z4YE"SUPER PRINTER SCOOPVIDEO MONITORS
finger quard €9.95. " r K ) snﬁg& CENTROHICS 739"2

HITACHI in ergonimcally designed tree

» standing case. Very hn’gh definition will displa;

. small bu(orgadable 1’3 I(:folumng vade! 12vD
o ] . opp. @ 800 ma, so ideal for mobile use.

The "Do Everything Printer” at a price that will Sﬂpplied in AS NEW condition complete with
very quiet running 240 v operation. NEW £6.9548 gaErXIE:T‘ir?leeLea[::‘aealt::jaﬁteac?%%r:ngct?gﬁggla%s data. Composite 75 ohm vid inp Black & White
L o ORI DRAGON atc. Superb prnt quality with full [§ ST £45.00 or Green CRT £35.00
Servo motor for extremely high ai flow, pin addressable graphics and 4 type fonts plus §f 12 CASED. Made by the British KGM Co
s?rvo {110I or:'orex‘ remﬁ g anl: oz;v'10000 HIGH DEFINITION internal PROPORTIONAL SPACED Designed t I contin ), s use as a data ’
A e e oDy A s e mm, MODE for WORD PROCESSOR applications. 80-132 [ J85n€d 107 COTTALOUS 1BE 39 & T
Ci rI g'nt goastu‘ggszggyouﬁ( PRI)E:E OmNLV columns, single sheet, sprocket or roll paper handhng‘plus display station. unit is totally housed In an
sfzrss S iete with dat much more. Available ONLY from DISPLAY ELECTRONICS | attractive brushed aluminium case with ON-
Mur'Fnﬁ?:’Eﬂf‘A‘u: e 4" x 4" x 1.25" at the ndiculous price of ONLY £199.00 + VAT Complete with | OFF, BRIGHTNESS and CONTRAST
fan supplied tested E; EnoﬁlrpME;" 2):10'\, at full manual etc Limited quantity -Hurry while stocks last.

po Options. Interface cable (specify) for BBC, ORIC,
£625 or 110 v at £4.95 or BRAND NEW 240 v DRAGON ENTRONICS a Y A
at £10 50. 1000's of other fans Ex Stack. orC O 36 way plg £12.50. Spare nbbon
Sall for Details. Post & Pdcking on all fans

controls mounted to one side. Much
attention was given to construction and
. £3.00 each. BBC graphics screen dump utility program £8 50.
rnage and Ins. £10.00 + VAT
EPROM COPIERS GE TERMIPRINTER
The amazing SOFTY 2. The ‘Complete Toolkit'

reliability of this unit with features such as,
internal transformer isolated regulated DC
supply. all components mounted on two
fibre glass PCB boards - which hinge out for
ease of service, many internal controls for
A massive purchase of these desk top l}gear:“y etc. Thetmonitor apceFI"S_ Stsagggfgd
iti i ifvi st printer -terminals enables us to offer you q ohm composite video signal via

onFr"qucr)n'b‘n 'ocv?ﬁ’é"z'%'{gf)f'vf}“sn,gésagg,"257“:?3 these quality 30 cps printers at a SUPER FROME195 + CAR + VAT T . socket on rear panel. Bandwidth of the unit

range. Many other functions include integra | LOW PRICE against their original cost of Fully fledged industry standard ASR33 data Jf s estimated around 20 Mhz and will display

key%oard, cassette interface, serial and parallel Jj OV&' £1000. Unit compnises of full QWERTY, terminal. Many features including ASCH most high det graphics and 132 x 24 lines

data i/o, UHF modulator. electronic keyboard and printer mech with keyboard and printer for data |/O auto data R |nits are secondhand and may have screen

ONLY £169.00 + PP £2.50 g;)nel;’a;t:e S{/mclarbtlo ;:orres‘pon;iencqtquahty detect circuitry. RS232 serial interface. 1 ’10

NEW'GANG IGHT intelligen riter. Variable forms traclor uni baud. 8 bit paper tape punch and reader for

B iohed Sang bang programmertor ALL | enables fullwidth ~upto 135" 120 column J off line data preparation and ridiculously

single 5V rail EPROMS Copies up to 8,27 128 52,‘?3. 'impprfac 0':12' Calsf' rst a". a'd cheap andreliable data storage. Suppliedin

intyp. ONLY 2 MINUTES!! Internal LCD d €. limernafiverticatan good condition and in working order

display and checking routines for {DIOT

burns However where burns exist they are
only apparent when monitér is switched off.
horizontal tab settings, standard ribbon
i "qui : Options: Fioor stand£12.50 + VAT
PROOK neraton ONLY £395.00 1 PP £3.00 | 2diustable baud rates, quiet aperation plus [§ L RCORS © 0o S8R =l 6 128 00 +
Data sheets on request

Although unguaranteed ali monitors are
o
many other teatures. supplie complete
Sound proot | ,
untested £45.00, optional floor stand £12.50 gis Broatcasiosuef22.00 4000

tested prior to despatch. Dimensions
with manual. Guaranteed working £730.00 or
Carr & ins £1000.
s PROFESSIONAL KEYBOARD OFFER
NOVEX NC-1414-CL Fully cased brand new

approx. 14" high x 14” wide by 11" deep.
Supplied complete with circuit. 240 volt AC
operation. ONLY £45.00 PLUS £9.30 CARR.
24" CASED. Again made by the KGM Co
with a similar spec as the 12" monitor.
Originally used for large screen data
An advantageous purchase of brand new surplus allows a greal QWERTY, tull travel, dispiay. Very compact unit in lightweight
chassis keyboard Sfter a1 fractions of their on%inal costy. = alloy case dim. 19" H x 17" D x 22" W. Al
14" colour monitor. Many exacting teatures ALPHAMERIC 7204/80 full ASCII 60 key. upper, lower + control key, parallel TTL
such as RGB TTL and PAL composite video output plus strobe Dim 12” x 6" +5 & -12 DC. £39.50.
inputs, Internal speaker and audio amp, DEC LA34 Uncoded keyboard with 67 quality, GOLD, normally open switches on
“GREEN TEXT" switch for high def text standard X, Y matrix. Complete with 3 LED indicators & i/o cable - ideal micro
applications and matching BBC colour conversions etc. pcb DIM 15" x 4.5"£24.95  Carriage on keyboards £3.00
scheme make this monitor ideal for the most
exacting user. Brand new and Fully Guaranteed
only £199.00 + £10.00 carr.

SUPER DEAL? NO — SUPER STEAL"
DATA MODEMS

input make an ideal unit for schools, clubs
The FABULOUS 25CPS TEC Starwriter
l Join the communications revolution with our

shops etc. Supplied in a used but working
o —
ARANDLEW AT ONLY £499 + VAT==,
range of EX TELECOM data modems. Made to &

condition
ONLY £55.00 PLUS £9.50 CARR & INS.
most stringen! spec and designed 1o operate
for 24 hrs per day. Units are made to the

SEMICONDUCTOR
‘GRAB BAGS'

Mixed Semis amazing value contents
a 25 way ‘D skt Units are sold in a tested

include transistors, digital, linear. 1.C.'s triacs,
diodes. bridge recs.. etc. etc. All devices

and working condition with data Permission

may be required tor connection to PO lines.

uaranteed brand new full spec. with manu-
acturer's markings, fully guaranteed,
50+ £2.95 100+ £5.18.

TTL 74 Series A gigantic purchase of an
“across the board” range of 74 TTL series
1.C.'s enables us to offer 100+ mixed

MODEM 2B "Hackers Special” tully tledged

up to 300 baud full duplex. ANSWER or CALL

modes. AUTO ANSWER. Data i/o via

standard R§232 25 way ‘D’ socket. Just 2 wire

connection to comms line Ideat networks etc.

Complete with data, tested, ready to run at a

“mostly TTL" grab bags at a price which two
or three chips in the bag would nnormally

NEW SUPER LOW PRICE of ONLY £65.00 +

VAT + Carr

cost to buy. Fully guaranteed all 1 C's full
spec. 100+ £6.90 200+ £72.30 300+ £719.50
MODEM 20-1 Compadct unit 1ar use with
MICRONET. PRESTEL or TELECOM GOLD

els 2 wire girect gonnect 70 baud transmat

MOSTEK CRT 80E Brand new dual
eurocard, Z80 based VT100 PLUS

1200 buug recews Data o via RS232 D

socket Guaranteed working with data £49.95

emulator with graphics etc
BA11-MB 3.5 Box, PSU, LTC
MODEM 20-2 same as 20-1 but 75 baua
recewe 1200 baud transmit £130 00

DLV11-J 4 x E|A interface
RKO0S-J 2.5 Mb disk drives
TRANSDATA 307A 300 baud acoustic
coupler RS232 i/0 £95.00

PDP110S Cpu, Ram, i/o, etc.
RT11 ver. 3B doc kit
LA36 Decwriter EIA or 20 ma
SRR sl
| NEW DSL2123 Multi Standard modem 8 Bootstrap option
selectable V21 300-300 bps, V23 75-1200, DILOG DQ100 RKO5 LSI 4 x RKOS
| V23 1200-75 full duplex. Or 1200-1200 half
duplex modes. Fult auto answer via modem or
. CPU. LED status indicators. CALL or ANS
modes Switchable CCITT or BELL 103 &

£75.00

disk

controller £450.00
MSC4804 (Equiv MSV11-L) 256k bytes

202. Housed in ABS case size only 2 5" x 8.5"

x 9" £286.00 + VAT

ram card £499.00
LAX34-AL LA34 tractor feed £35.00

For further data or details on other EX STOCK

modems contact sales office

1000's of EX STOCK spares for DEC
Carnage oh all modems £10.00 + VAT.

PDP8 PDP11 PDP15 & perperhals.
=~ Lo
i FI

Call for details. All types of Computer
C )
3 b
R Tt
CTONICC
RUNILS-

AT g
Made to the very highest
spec the TEC Starwriter
FP1500-25 features a
heavy duty die cast
chassis and DIABLO type
print mechanism giving
superb registration and
print quality. Micro-
processor electronics

. =
1 R
2 —— .

offer full DIABLO/QUME saveove‘ Ao

lcommand compatability \@\frachon of it io: P

iand tull control via CPM Wordstar etc S Origina}

'Many other features include bi ditectional cost, }
printing, switchable 10 or 12 pitch. full width 381 mm paper handling with upto
163 charac'ers per line, friction feed rollers for single sheet or continuous paper.
internal buffer. standard RS232 serial interface with handshake

Supplied absolutly BRAND NEW with 90 day guarantee and FREE daisy wheel
and dust cover. Order NOW or contact sales oftice for more information
Optional extras: RS232 data cable £10.00. Tech manual £7.50. Tractor feed

b40.00 Spare daisy wheel £3.00. Carriage & Ins. (UK Mainland) £10.00.

COMPONENTS

66% DISCOUNT :::::

Due to our massive bulk purchasing programme which enables us to bring you the best possible
bargains, we have thousands of 1C s Transistors, Relays, Cap’'s. P.C.8.'s. Sub-assemblies,
Switches, el ete. surplus to our requirements. 8ecause we don't have sufficient stocks of any
one 1tem to nclude 1IN our ads we are packing all these items into the "BARGAIN PARCEL OF A
LIFETIME " Thousands of components at giveaway prices! Guaranieed 13 be worth

at least 2 umes what you pay. Unbeatable value!' Sold by weight

2.5kls £4.25 + pp £1.25 Skis £5.90 + £1.80
10kls £10.25 + pp £2.25 20 kis £17.50 + £4.75

LL PRICES PLUS VAT

Allpricesquotedare for U.K Mainiand, paid cash with order in Pounds Stirling PLUS VAT Minimumordervalue£2.00, Minimum Credit
Card order£ 10.00. Minimum BONA FIDE account orders from Government depts., Schools, Universities and established companies
£20.00 Where post and packing not indicated please ADD £1.00. + VAT Warehouse open Mon-Fri 8.30 - 5.30 Sat 10.15-5.30
We reserve the right to change prices and.specifications without notice Trade, Bulk and Export enquiries weicome.

32 Biggin Way, Upper Norwood, London SE19 3XF ﬁ
Telephone 01-679 4414 Telex 27924 (]
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Induction
Cooking

T raditional methods of cook-
ing involve either an elec-
trically heated ‘hotplate’ or a gas
ring upon which the vessel con-
taining the food to be heated is
placed. A more recent innovation
is the microwave cooker, in which
there is no heated surface or area
and heatingtakesplace onlyinthe
food itself as aresult of molecular
vibrations set up by microwave
activity. A third method, induc-
tion heating of the cooking pan, is
shortly due to joint the existing
methods and promises to com-
bine many of their individual
advantages.

inductive heating of metallic

surfaces has been used in some
industries for over fifty years, but
it is only now that the supporting
technology exists to allow its use
in the home, The principle is quite
simple: the cooking pan is placed
on an electrically and magnetic-
ally non-conductive piate under-
neath which is an induction coil.
The coil generates an elec-
tromagnetic fiefd in the base of
the pan, thus causing it to heat up.
There are a number of distinct
advantages in this approach. The
‘hotplate’ itself remains virtually
cold, receiving heat only by con-
duction from the bottom of the
pan, and thus poses no danger of
burning. Similarly, liquids spilled
from the pan during cooking will
not burn on contact with the
cooking surface. The cooking
time is considerably reduced

compared with traditional hot-
plates, and since there is no heat
accumulation in the hotplate
itseli and the induction energy
can be precisely controlled, the
cookingprocess can be regulated
quickly and easily. A pan of milk
which is on the verge of boiling
can be saved from boiling over by
switching off at the right
moment.

Several manufacturers already
have induction cookers in thier
catalogues, but the cost is fairly
high and this is probably why they
are not sefling in large quantities.
With this in mind, AEG-Tele-
funken have developed a twin-
hotplate table top induction
cooker which they hope to have
ready for volume production in a
couple of years time and which
should sell for rather less than
currently available models. The
AEG-Telefunken design will use
an induction coil in a parallel
tuned circuit fed at a constant fre-
quency by an inverter, the current
being controlled to provide regu-
lation of the energy output. Most
ofthe existing designsuse aseries
tuned circuit and regulate power
by adjusting the inverter frequen-
¢y, an approach which leads to
losses when the tuned circuit is
not at resonance and which pro-
vides a limited range of control
since the frequency range is limi-
ted by the switching properties of
the semiconductors at the top

end and the onset of audibility at
the bottom end. AEG say the
optimum frequency for use with
thin sheet steel pans is 10kHz but
theyuseafrequencyabove25kHz
whichis beyondthe audiblerange
for both humans and domestic
animals. They extend the range of
control available by pulsing the
supply to the coil when very fow
outputs are required and claim
infinitely variable control down to
about 2% of maximum output. The
two hotplates in the cooker have
maximum power consumptions
of 1500W and 2000W and AEG
claim that around 75% of the
energy taken from the mains
actually reaches the food being
cooked, compared with about
60% for a ceramic hotplate and
58% for an iron hotplate.

The induction method is suit-
able for cooking, frying, heating-
up and thawing, and combines
some of the advantages of speed
and electrical efficiency found in
microwave cookers with the ver-
satility and constant access dur-
ing cooking enjoyed with con-
ventional hotplates. AEG say that
there are stillafew problems to be
overcome and thatmore develop-
ment is needed, but now that the
major problems such as radio
interference have largely been
overcome, it should not be too
long before the benefits of this
method of cooking can be made
more widely available.

Miniature
Solid-State
Relays

orbain Electro-Optics Ltd

have launched a completely
‘new range of Switch-DIP minia-
ture solid state relays. Manufac-
tured by MS|, the range consists
of three DC and seven AC types
covering a number of voltage and
current options with opto or
transformer isolation and syn-
chronous or zero voltage switch-
ing.

Housed in standard 14 and 16
pin sealed ceramic DIL packages,
the devices employ thick film hy-
brid techniques to achieve a high
power handling capability. Head-
ing the range is the £E24E-2H 16
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pin package which has a 1A RMS
rating and input-to-output isola-
tion of 400V RMS. The device
switches at the zero voltage point
of the AC wave form, requires an
inputsignalofémAat5Vandhasa
peak voltage rating on the output
switch of 600V. Anti-parallel
SCRs in the power switch ensure
enhanced DV/DT surge current
and thermal characteristics.

Other devices in the range
include the E40-1 capable of
switching AC and DC currents to
+ 80mA at = 60V, the E41-2H
rated at TA RMS AC with a triac
output rated at 600V, the E43-1
designed for DC switching a
currentof500mA at 60V and E43-
2 designed for 200mA current
switching at 250VDC. Nor-
bain  Electro-optics  Limited,
Norbain House, Bouiton Road,
Reading, Berkshire RG2
OLT, tel: 0734 864411,

L L ]
Triac With
L d L ]
Integral Firing
L L
Circuit
United Automation have pro-
duced an 18mm x 16mm hy-

brid thick film which contains a
240VAC 6, 10 or 15 amp glass
passivated triac together with a
complete firing circuit integrated
within a 3 terminal isolated pac-
kage. A family of derivatives
include a control pentiometer
(open or enclosed) allowing
single hole fixing and 2 wire con-
nection, and extension to 35 Amps
with 300 Amp surge capacity.
Larger units up to 300 Amps with
surge ratings to 3,000 Amps are
also available to order.

Applications include control of
heaters, ovens, furnaces, large
lamp loads and many AC motors,
giving potential energy savings
and wide control ability to almost
any function or process that is
electrically powered. UA claim
the costofthe deviceislowerthan
that of an equivalent triac and dis-
crete firing circuit. Contact
United Automation Sales/Pub-
licity Dept, 17 King Street, Knuts-
ford, Cheshire WA16 6DW, tel
0565 54863.

® The British Amateur Elec-
tronics Club have issued their
April Newsletter which contains
the usual range of features and
articles plus details of the
Amateur Electronics Exhibition
which takes place in Penarth,
South Glamorgan in July. Details
from C. Bogod, ‘‘Dickens”, 26
Forest Road, Penarth, South
Glamorgan CFé 2DP.

® Axiom Electronics Ltd have
published aquick reference guide
and price list covering their range
of components, tools and instru-
ments. The guide has almost 200
pages, listsmore than 10,000 pro-
duct lines and is available free
from Axiom at Turnpike Road,
Cressex Industrial Estate, High
Wycombe, Buckinghamshire
HP12 3NR, tel 0494 - 442181.
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THE ULTIMATE PREAMP
HAS TONE CONTROLS

OK, so your system is perfect. Cartridge and loudspeakers
are perfectly integrated with the room acoustics. Tone
controls are an irrelevancy, and anyway just having them
worsens the noise and distortion of the system.

But.. ., what if after tiring of your direct cut audiophile discs
you choose to listen to one of those less than ideal record-
ings where the middle positively snarls at you. Or.. ., you're
having a party and all those extra bodies just soak up the top
and the speakers, pushed back against the wall, boom
away.

What if there were tone controls that were essentially quiet
and imperceptible in operation and could be switched, in-
dividually out of circuit when not required. What if they were
part of a stereo preamp board that has the lowest noise and
distortion figures you could buy, superb overload capability
due to its active/passive gain control, tape monitor facilities
and on board PSU.

The PAN30 with the new topology tone control circuit could
change the facias of hifi.

PAN30 Stereo preamp board — £43.25

PFA 250 Assembly

Mono power amp and 10,000 uF storage capacitors pre-
wired and mounted on a gold chromate heatsink (67 mm x
250mm). 200 Wattsinto 8 ohms, 300 Watts into4 ohms, plus
headroom. Powerful and very, very clean. — £58.75

Full info. on receipt of a large SAE. OEM enquiries, contact
Phil Rimmer on 01-361 8716.

THE POWERFET SPECIALISTS

pantechnic

Dept ETi/5. 132 High Road, New Southgate
London N11 1PG
Tel: 01-361 8715/6

SYNTHESIZER™" ™"

% Suitable for SPECTRUM and ZX81

% Easytouseand program with full documentation supplied
% Allophone system gives unlimited vocuabulary

% Volume control for internal speaker

Talking clock program on cassette (Spectrum only)
has many spoken alarm calls £2.50

JOYSTICK %7 _£7.95
INTERFACE

% Used with Kempston compatible software for Spectrum
* Uses any Atari type compatible joystick controller

These kits are suitable for beginners in both electronics and
computing. They contain detailed instructions and ALL parts
including drilled case. A small soldering iron & wire cutters
are all that's required. No extra leads or power supply are
needed.

SPQO256 Speech Synthesizer IC available separately at
£8.00

Send Cheque or P.O. to:

BELVEDERE ELECTRONICS

15 Belvedere Mount, Leeds LS11 7ED
Tel: (0532) 707600

All Prices Include VAT But Please Add £1.00 For P& P.

COMING SOON: 16 channel I/O for controlling Robots,
FOR SPECTRUM: Motors, Lights etc.
8 bit DAC/ADC with 8 multiplexed inputs.
2716/2732 EPROM programmer and
ROM board.

Component

Ql

For
Electronic and
other small parts

A large variety of )
components can easily
be kept well organized
60 storage pockets per
umt

Unit size:

1400 W125 H77mm.

Material: Injection-moulded in
impact resistant polystyrene.
14 and 6 Drawer Steel cabinets
available.
The 6 Drawer cabinet. practical for
field service, has luck and carrying handle,
Recommended prices {excluding V.AT.)
| 6 drawer cabinet with lock and handle £92.00
4 drawer cabinet with lock and handle £59.00
Single drawer. £1100

Typical Minifile applications:

R & D Departments Prototype Kits
Production Test & Rework Service Departments
Field Service Engineers  The Electronic Hobbyist
Reparr kits for computers  CNC- machines.

Stocked by:
Bradley Marshall, 325 Edgware Road, London W2 1BN Tel 01-723 4242
Enfield Electronics, 208 Baker Street, Enfield, Middlesex EN1 3JY. Tel 01-366 1873
Henry's, 4004-406 Edgware Road, London W2. Tel 01-724 0323

TK Electronics, 11-13 Boston Road. London W7 3SJ Tel: 01-579 9794

Watford Electronics. 33/34 Cardiff Road, Watford, Herts. Tel (0923) 40588,

14
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Night Light

A s we pointed out in our Auto-
matic Light Switch project
last month, a simple way of deter-
ring would-be burglars when the
house is empty is to arrange for
the lights to come on at dusk, thus
giving the impression that some-
oneis athome. Ourproject allows
you to do just that. CSR Inter-
national have now introduced a
similar device, and if it isn’t quite
as sophisticated as our designit is
certainly a lot easier to fit.

The TSAS Auto Socket is a light
activated switch built into a small
moulded housing which has a
bayonet plug on one side and a
bayonet socket on the other. The
bayonet plug is inserted into a
standard lamp socket, a light bulb
of up to 60 watts is placed in the
socket on the other side of the
device, the supply is switched on
and the Auto Socketthendoes the
rest. A Cd-S cell senses the
ambient light level, switching the
bulb on when it gets dark and off
again when it gets light. Just how
they avoid the problem of re-
flected light from the bulb getting
back to the Cd-S cell is not made
clear, but we suspect this may be
why they recommend a 60 watt
bulb when the unit appears to
have a rating of 100 watts (see
illustration). The manufacturers
say the case is fully weather-
protected and that the device can
be used with bothindoor and out-
door light fittings.

CSR International are promot-
ing the Auto Socket as a burglar
deterrent, but an obvious draw-
back is that it will leave the lights
on all night, perhaps attracting
more attention than if the house
were left in darkness. The design
we published last month switch-
ed the lights on at dusk but off
again four hours later, thus avoid-
ing the problem. The Auto Socket
would seem to bebetter suited for
use with porch or path lights or
any other light that you actually
want to leave on all night. It costs
£15.00 inclusive and is available
by mail order from CSR Inter-
national, Suite 26, Fourth Floor,
Morley House, 320 Regent
Street, London W1R 5AF, tel 01-
636 8444.
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MOS-FET
Amplifier
Modules

Following on from their suc-
cessful 100 watt bipolar
power amplifier module, B.K.
Electronics haveintroduced three
newMOS-FET models. The OMP/
MF 100, OMP/MF200 and OMP/
MF300 have powerratings of 100,
200 and 300 watts RMS respec-
tively, come complete with power
supply and feature an optional
eleven segment LED VU meter.
The modules are completely
self-contained, having a toroidal
transformer, smoothing capaci
tors and heatsink all built onto
the aluminium chassis. Specifica-
tions include a typical THD figure
0f0.001% rising to 0.002% at full
output, a signal-to-noise ratio of
125dB and a slew rate of 45 V/us.
The output impedance is 4 ohms
and the input sensitivity is 500
mV, although models with a 775
mV input sensitivity can be sup-
plied. The bandwidth is THz to
100 kHz but models with a re-
duced upper frequency limit can
be supplied to order. All models
runfrom240V ACmains, featurea
glass fibre printed circuit board
and have drive circuits to power
the optional eleven segment LED
VU meter. The OMP/MF100
measures 60 x 123 x 300 mm, the

OMP/MF200 measures 100 x 150
x 300 mm and the OMP/MF300
measures 102 x 147 x 330 mm.
B.K Electronics expect the new
modules to find applications in
the instrumental, PA, disco, hi-fi,
DIY and studio and leisure indus-
tries. They are currently develop-
ing a pre-amplifier to comple-
mentthemodulesand alsoplanto
offer stereo pairsin19” racks with
facilities to bridge the outputs.
The modules are available direct
from B.K. and, for the benefit of
those in a real hurry, Barclaycard,

Access and COD orders can be
placed over the telephone. The
OMP/MF100 costs £34.79 plus
VAT and £2.50 postage and
packing, the OMP/MF200 costs
£54.80 plus VAT and £3.50 pos-
tage and packing, and the OMP/
MEF300 costs £69.59 plus VAT and
£4.50 postage and packing. The
LED VU meter is available separ-
ately and costs £7.39 plus VAT
and 50p postage and packing.
B.K. Electronics, Unit 5, comet
Way, Southend-on-Sea, Essex
$S2 6TR, tel 0702-527572.

A Réel-y Good
Idea

T he Pullaway Reeleris simply a
length of TV aerial lead in a
handy cable drum. 1t was de-
signed principally for use with
video recorders, to allow a port-
able TV to be operated in another
room without moving the video
recorder around, but s also likely
to be of interest to home com-
puter users, boating and caravan-
ing enthusiasts and anyone else
who wants to operateaTVsetata
distance from the aerial or signal
source.

The Reeler is available in two

versions, having 30 or 45 feet of
standard 75 ohm co-axial cable
terminated in a free plug at one
end and a socket mounted on the
side of the drum at the other. The
drumis made of tough ABS plastic
and has an integral handle. The
Reeler is available from Currys,
W.H. Smiths, Sainsburys Home-
base and Saracentres and costs
around £7.95 including VAT.

Pullway Ltd, Venn House, 11
Clayton Road, Hayes, Middlesex,
tel 01-848 7747.

@ Bulgin now offer plugs and
sockets moulded directly onto
lengths of cable. The range in-
cludes standard 13 A plugs with or
without insulated pins and IEC
plugs and sockets in both straight
and right-angle versions, all
moulded to either2, 2.5 or3 met-
resofblack cable. Single ended or
double ended moulded leads are
available, allowing you to choose,
for example, a 13A plug to 1EC
socket lead. Contact Brian
Diggle, A.F. Bulgin and Company
PLC, Bypass Road, Barking, Essex
1G11 0AZ, tel 01-594 5588.

® VSO (Voluntary Service Over-
seas) is looking for electronics
technicians to work in Africa, Asia
and the Pacific Islands. The work
involves repair of various types of
electrical equipment and the
period of service is for two years,
starting in September. Applicants
should hold a craft certificate,
have at least five years experien-
ce, be aged between 20 and 65
and have a UK, EEC or Common-
wealth passport and no depen-
dents. Details from the Enquiries
Unit, VSO, 9 Belgrave Square,
London SW1, tel 01-235 5191.

® The Anglia Components
‘Group have launched a subsidiary
company, Anglia Consumer,
which will supply semiconduc-
tors to the consumer market. The
new company will have fullaccess
to the parent company’s on-line
ICL computer system and claims
an order turnaround time of 15
minutes. A semiconductor wall-
chart will be sent free to cus-
tomers, and those interested
should contact Anglia Compo-
nents, Burdett Road, Wisbech,
Cambridgeshire PE13 2PS. ETI
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BBC Micro Computer System | £84 1 £15 instalfation

OFFICIAL DEALER ! BBC COMPATIBLE DISC DRIVES
‘ . BBC Model B £348 . All drives are supplied with manual, form disc
Please phone for availability B+ Econet £389 and cables.
B+DFS £429 Single Drive; 100k £140; 200k £175%;
B + DFS + Econet £470 JOOK £195
Carriage £7 Single Drive with PSU:100k £165; 200k £210;
400k £225
L'\J"ggrg‘dgtgnw‘g%%e‘ B Dual Drive with PSU: 2 x 100k £320
Installation £15 | 2 x 200k £400*; 2 x 400k £420
* These drives are switchable between 40/80
LANGUAGE ROMs tracks. 40/80 Switch Module 1 x 400k and 2 x
BCPL ROM + Disc + 400k Drive £32
Manual £87 DISKETTES: in packs of 10 W: Wabash M: 3M
| 40 track SSSD W: £14 M: £16.00; 40 track
T UTILITY ROMs - DSDC M: £22;
Software from ACORNSOFT/ BBC Ultracalc £65 Toolkit £20 | 80 track SSDD W: £24 M: £26; 80 track DSDD
PROGRAM POWER/GEMINI in EXMON £20: DISC DOCTOR | W: £26 M: £30:
stock E%OM F£)ésDuTmp £.1R5§Os‘rgzhg'cs FLOPPICLENE Drive Head Cleaning Kit £14.50
; Termi B Phone or send for our BBC leafiet

CASSETTE RECORDERS | MONITORS TORCH Z80 DISC PACK

SANYO DR101 Data R d 4 + MICROVITEC 1431P 14" RGB/PAL Std Res £249
€2 Socz:arriage pailgecordenes MICROVITEC 1451 14" RGB Med Res £299 ey .
. MICROVITEC 1441 14" RGB Hi Res £420 ercanve converted Into a business machine with the addi-

DATEX SLIM LINE €24 + £€1.50 carriage ZE0wisc pack The Torch packwith twindisc drive andthe Z80

MICROVITEC 2031 20" RGB Std Res £287 Corediy enhances the computer's data storage and processing

BBC Tape Recorder £28.50 + £2.50 carriage VISION 12" d R 0
Cassette Lead £3 + £1carriage xg: VlglgN |1'21 2Rgg§ﬁ| Riss gggo WWARES Csmp\e}e with 64K RAM and a CP/M compatible
HOBBIT Floppy Tape £135 + £2.50 carriage KAGA VISION [1l 12" RGB Super Hi Res £358 addinantoBBCownet'suserguideand asystemsdiscthe
HOBBIT Zero Memory Option €25 + £1 carriage KAGA 12" GREEN Hi Res £106 § L8 ed \\‘HKPERFECT software package comprising of
" TASARE WORD "ROCESSOR & SPREADSHEET and COMANEX a inter-
I Computer Grade C12 cassette 50p each. SANYO DM8112CX 12" Green Hi Res £99 e Wzl 8 !
€4.50 for 10 +£1 carriage All leads included. Carriage £7 aciiecus mess management game Complete Pakcage for £730 + €8 carr
EPSON FX80 £350 s & LO E Rs “TIME-WARP’
EPSON RX80 FT £250 o ACCESSORIES .
EPSON FX-100 £450 i, Parallel Printer Lead £10 + £1 carrage BBC REAL-TIME-CLOCK/CALENDAR:
PRINTER SHARER + cable set £88.00 Serial Printer Lead €8 + £1 carriage Atow cost unit opens up the total range of Regl-ﬁme
SEIKOSHA GP 100A €160 Epson Serial Interface 2K £80 + £1 carriage applications. With its full battery backup, possibihties
JUKI 6100 Daisy Wheel £350 Epson Serial Interface £55 + £1 carriage \nciude an Electronic Diary. automatic document
IC\:ACIP AOGColri‘:’rintslr/Ploner £1 2% EIEC Sirial Int;r:laseli:42g+$1 55(: csavr\age dating. precise timing &°control in scientific applica-
olour Graphics Plotter A3 size £270 psan Paper Roll Holder £17 + £1.50 carrage ational use in games etc — its uses are
GRAFPAD Graphics Tablet £125 FX Tractor Attachment £37 + £1.50 carriage g:gfééica':d e‘lrgasnr:st Ihrgmed by one's imagination
Carriage £7 Printer Sharer Parallel 3 Computers — 1 Printer ply Y it :
£65.00 + £1.50 Simply plugs nto the user part — no specialist
Paper Fanfold 2000 sheets £13.50 + instaliation required — No ROMS. Supplied with
£2.50 carriage extensive applications software. £29.00
BBC EPROM PROGRAMMER BOOKS (no VAT, p&p £1) EPROM ERASERS
i ) UV1T Eraser with a built-in timer and
. e Advanced User Guide (£2 p&p} .. .... £12.95 e . ]
A fully self-contained Eprom Programmer with its own power supply, able to Assembly Lang Prot gor BDBS) £8.95 | mains indicator. Built-in safety interlock
program 2516, 2716/32/32A/64/128 single rail Eproms y Lang Frog. i i =21 id accidental he h
% Personality selection is simplified by a single rotary switch Assemb'v Lang programming on BBC 0 avoid accidental exposure to the harm-
% Programming voltage selector switch is provided with a safe position Micro by Ferguson and Shaw...... £7.95 | ful UV rays. It can handle up to 5 eproms
: \évrﬂ"‘r;".%r‘é‘gr'cfa'ﬁ'y‘é’aih%ﬁﬁl"?éi?km;?? u:\a;:‘:ogrzgs\s/em — Basic Prog. forBBC................. ... £5.95 | at a time with an average erasing time of
at an sS i )
: ' BSCAnExpertGutde . £895 | aboui 20 mins €59 +£2 pab.
* Simple menu driven software supplied on cassette (transferable to disch. F yh Pg 9 4 . UV1 as above but without the timer £47
* Full bditor with ASCI disassermbier. urther Programming on BBC.. . £5.95 +£2 p&p
Programmer complete with cables, software and operating instructions Introducing BBC Micro........pze. . £595 N
£89.00~ £2p. &p Programming the BBC . . f£6.50 | UV140 upto 14 Eproms £61
: 30 Hour Basic............. ... ... £595|UV141 as above but with timer £79
I 35 Educational Programs............ Y £6.95
PRODUCTION PROGRAM: P8000 BBC Sound & Graphics . ... . £795 % % ATTENTION % %
P8000 provides reliable gang programming of up to 8 EPROMS | Creating Adv,s‘nture Programs ... _£6.95
simultaneously with device sizes up to 16k x 8 bytes. Dewvices | Discovering achine Code.......... .. £6.95 : . :
supported range from 2704 to 27128 in single and three rail ver- | Structured Programming .. g6.50 | All prices in this doubIe'page sprt_aad
sions. Simple menu driven operation ensure easy eprom | TheFriendly Computer Book BBC . . f£450 | are subject to change withcut notice.
selection and reliable programming in minimum programming | Beyond Basic BBC ....... .£7.05
times £695 + £6 carriage. Many more books in stock.
This IEEE 488 standard interface is a general purpose 1.D. CONNECTORS JUMPER LEADS AMPHENOL N
system for exchanging digital data between a number (VAT " RlBBO
of devices in a local area. The interface complies with (Speedblock Type) 24'"Ribbon Cable with Headers CONNECTORS CABLE
the IEC 625-1 standard and can be connected to upto Noof Header Recep  Edge 14-pin 16 pin 24 0 40 pin 36-way plug Centronics Parallel
14 other devices. ways Plug  tacle  Conn 1end 145p 165p 240p 350p y plug Lentronics raralie pro———
Interface board is suplied complete with software in 10 90p 85p  120p 2ends 210p 230p 345p 540p Solder £5.25 IDC £5.25 (Grey/meter
‘ROM, interconnecting cables IEEE cable for connec- 20 145p  126p  195p | 36-way socket Centronics Parallel 10 way 40p
tionto anexternal device anda comprehensive manual. gi %gv :ggv g;gp 24 Ribbon Cable with Sockets Solder £5.50 IDCE5.50 | 16 way 60p
£282.50 + £2.50 carr. 20 2200 190n 3400 20 pin 26 0 34 pin 40 pin 24-way plug IEEE Solder£5 IDC€4.75 | 20-way 85p
& 2353 2005 390g 1 end 160p 200p 280p 300p 24-way socket|EEE Solder€51DCE€4.75 | 26-way 120p
. 2ends  290p 370p 480p 525p 34 way 160p
SMARTMOUTH S GOUNECIORS Poamgsia su
- . Ribbon Cable with D Conn ny Pin 24 way Solder P 50-way p
/'Spe_ae‘ch Synthesiser forl BBC Roaotuays 25 way Male 500p - 36 way ZOC 650p 64 way 280p
The ‘infinite vocabulary’ self-con- 9. 15 25 47
tatned speech synthesiser unit. Uses § MALE RS 232 JUMPERS | EURO CONNECTORS EDGE CONNECTORS
I b d - ROM Sulder  80p 105p 160p 250p 01" 0.156"
only 5-10 bytes per wor no S f Angled 150p 210p 250p 365p 125 way D1 DIN41612 = 2x6-way (commodore) — 300
required — simply plugs into the user FEMALE 24 Single e Mal £5 00 gxgg wayitpng g:;gp ;2;;3" 2X10_w§y 150 — 2
. 24 Singleend Female 525 | 2x ay Ang Pin
port. (Has Aux. ‘Audio output skt.). § Soue, 190 joe0 2008 S0 | a-Fer Fumain” £1000 | 332 way StPin | 260p 300p | 2X12-way (vic 20) = 350p
Supplied with Demo/Development § Hoods 'stp 8p 8o t00p | 7% Mac ol £9.50 | 3x32 way Ang Pin 375p 400p gx;g:way N 175 ;;gp
programs and simple software in- IDC 25-way plug 385p. Socket 450p " i 10C ib’tC/HB ggp 2:25_a:§( ) 22532203
structions, £37 + £2 p. & p. TEXTOOL ZiF ILHEADERS | Fo 2 » 32 way oloaor specify| 2x28-way (Spectrum)  200p —
SOCKETS 24-pin £6 765 D spacing (A+B, A+C) 2x36-way 250p —
28-pin £8 00 40 pin £9.75 Solider Ty |(1~10mu» i 1x43-way 260p —
14pin 40p 0p 2x22-way 190p —
NEW COMPREHENSIVE CATALOGUE AVAIL- DIL SWITCHES Joorn J0p U TEST CLIPS 2x43 way 395p —
ABLE — PLEASE SEND FOR PRICE LIST 4-way 70p 8-way 130 | aopin 200p 225p 14-pin 375p 16-pin€4 | 1x77-way 400p 500p
| 6-way 100p 10-way 150p 40-pin £10.30 - 2x50-way ($100conn) 600p —
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74276

7415292 800 COMPUTER COMPONENTS

74278 150p | 7415293 75p
74279 70D 74,5295 1009 4012 AD7581 €18 LM3 75110
e | o | ouima ) Bn ol | = ez o | TR 7s3RO
s g 74285 225p | 7415298 80p 4014 ANTO3 200p | LM 80p TMS9901 350p |EEINTL | 75113
L oo | 7420 100p | 7415299 2000 4015 050" ‘8805 Lse2 " | 1802cE esop | TMSas02 as0p |ARBRRKEEREN! 75114 Mol - LT
= e 74203 wop | 74LS321 240p 4016 3 2650A  £12 | TMS9903 €25 181 75115 COMB116 £8
e oon| 74298 1200 | 7418323 2500 | 4017 20508 ao0s | TMSsB11 £18 8212232 es | 2500 <7028 760p
7407 POA | 74351 150p | 74LS024/624 4018 65024 850p | TMS9914 e1a | CEODS SR 76122
7408 180 743654  4Bp 200p 4019 6500  290p | 260PIO 300p | poiTRR | 75150P
7409 20 74366A 60p | 7415348 200p 4020 8802  300p | ZB0APIO 3s0p | L s ol 75154 e
7410 200 743674  60p 7415352 100p 4021 6809 850p | Z8OCTC 300p Eeavemttas 75159 AY:3 10 5300
o aep 74368A  80p 74L8353 100p 4022 6809€E £12 | ZBOACTC 3%0p | b'ocr as0p | 75181 sToap
o 30 74376  120p 7415356 220p 4023 68609 £12 | ZBODART 700p MCE845SP 75162 -5
74390  100p 74L5363 180p 4024 68BO9E  £16 | ZBOADART 7536 150p
1S 40p | 74303 180p | 7ALS364 180p | 4025 68000-LB £48 850p 750P | ooas 72
7414 80p | ;.00 ys0p | 74LS365A 55p | 4026 687053 £26 | 2800MA 900p | MCE847 850p [ 7202 20F | iMedoz  380p
7416 POA | prgErry | 74LSO66A 55p | 4027 8035 5%0p | z80ADMA €10 | SFOE36Y BB [ 75455 72y LIHIGO2_300¢
74053674 9 850
7420 30p | 741300 POA 74L§gGBA ::: :ggg gggoA :so: 28,3‘5'0*’%,, TMS9927 €18 3233‘3 ‘Z,Z nesrs g |
7421 38p | 740501 38p | 74LS373 POA | 4030 8085A  950p TmMs9928 €20 | ool B NirExTOOL)
14z g:: 74502 36p | 74LS374 POA | 403 sos6 €22 W TMS9920 €18 ) 75,0,  gsp (24pin  575p
74503 36p | 74LS375 75p | 4032 8088 €18 y20p | 28pin  80Op
T sep | Jasoa eOA | 7alss7r 1a0p | 403 erap g | oneiso e | N ore6 1200 [40mn  97Sp
74LS05 36p | 74LS378 120p | 4034 TMS1601 £12 : » eTod %
7427 380 | sas08 a8p | 7aisars 120p 4038 TMS9980 £20 | 2102 200p | ADSSBCJ 775p | gpof. 0 I
7428 36p 741509  36p 7418390 90p 4036 TMS9995 £12 | 21078  500p 1 ADS61J €201 opo 90p
Z330 30p 74L510  36p 7418393 150p 4037 WDS5 £14.50 | 211435 300p | AD7581  £18 | L1oo 9op | EMHzUHF375p
| POA | 740511 aep 74LS395A 120p 4038 280 300p | 2112435 300p | ADCOBOB1190M | oW . (0P | BMHZ UHF4S0p
7433 300 | 740512 38p | 74LS399 1509 4039 280A  400p | 2114:2L 220 | AM25S10380p | o1202 20P | Sound & Viston
7437 0p | 74513 40, 7418445 100p | 4040 2808 950p | 2114-4L 170p | AM25LS2521 P [ 12MHz  £12
7438 100 | 7alSis  sop | 74LSdes 180 | 494 2147 450p 250p | 811397 180p .
7439 36p 74L815  36p 7415466 150p 4042 4027-3  300p | aM25152538 g;Ls?zo hr=d
7440 30p | 740520 38p | 74LS467 180p | 4043 4116-15 140p 250p | pOL3120 290P
7aa1 %00 | 7atse) 36p | 74LSe90 130 | aoas DEVICES 511820 1200 | Am26LSa1 00T | oM eaes Mz
442A P - P 1
e frop |0 Arezz| | B8R |l TAissan Tese | Il 2o 2651 £12 [ a16415 500p | avpsLsaz | 9637AP 180p [ 100KHz 400p
7445 90D | 74/Sp7  40p | 74LS60B 700p | 4047 Mis0380 900p | UAAITO  200p | S242  8%0p | 415420 450p 1 20 £ anar | 200KHz 4000
74468 90p | 74508 3Bp | 74LS6101900p | 4048 MK50395 790p 3245 450p | 441615 500D | 7oy gsop [ INA25EC 350D | FreqinmKz
7447A  90p 74536 38p 7405612 1900p 4049 MLE20  500p | ULN2004 100p [ 6520 300p | 453220 250p | pacgo.cBi-v N426E e | 100 325p
7448 20p 741532 POA 745624 150p 4050 mb:f‘eo gg £y 6522 350p | 48164P-3450p £28 ZN427E 800p | 18432 300p
7450 30p | 741533 36p | 74LS626 180p | 4050 MME22TA 3000 oA :552'; S1018801 p | OME13Y 2780 i::ggg“ﬁg: g-ggmomgfg:
3 35 ) DP8304 250 5
e 20p, || ST :g: ] ::8: 052 g5t 850p | 5516 €10 oo 3o0p | ZNa47E_ 900D | 2457609)27%p
7454 30D | 741540 40p | 74LS640 250p | 4034 TP iaon en | a2, 3son | 1GR3 TOOP | hssgs0 140p | ZN4SICRO00E 25 - 250p
7460 800 | 7atsaz ssp | 7eLSed0 4055 YrCiansH 3508 | 6829 €125 | a5 ca | D3B3 1308 222 e
P ! 0s8832 1 :
1472 400 Taies :g: 7405641 :gg: il s Rease  a7ee o\ locor a5 e 1900 | osesaa 228p & e :gg:
;473 oo: ;:LSEH 3ep 7415642-1 4080 4004 9 120! 6850 200p | 7as1By 225 gggggg i =
LS54  36p 300p 4063 P | 68Bs0  250p | 74s280 225p 4.43 1254
1875 S0m | 741555 as 7419643 250p 4066 88705P3S £26 DS8838 8271 y G
7476 400 | 74573 a8p 7418643-1 4067 6852  250p 058880 8272 4608 250p
7480 60 | 74/c72n 100p 300p 4068 6854  700p m LF13201 FO1771 49152 250p
7481 180D | 74575 s50p | 74LS644 350p | 4089 68854  BSOp MC1488 FD1791 2000 s
7482 1200 | 74 s76A 36p | 74LS645 350p oo o675 5708 | 748188 1800 | uciage Py 600  150p
7483A  90P | 74583 60p | 74LS645-1 4071 8154  950p | 745287 180p | ycaase FD1795 Sjay  rse
7484 180P | 74.585 100p a00p 4p72 8156 €11 | 745288 140p | ycausq FD1797 €28 | 700 1500
7485 120p | 74585 40p | 74LS668 BOP 4073 8156  750p | 745387 228p | ycha70 TMS9909 A3 JWISE
7486 40P | 740500 40p | 74LS669 BOP 4075 g212  300p | 745473 475 [ ycasso WD2793 800 175p
7489 2500 1 740591  75p | 74LS670 130p 4076 8216  200p | 74S570 850p | ycgage wp2797 8867 17%p
7490A S0P | 741532 55p 7415674 550p 4077 8224 200p MC3a87 WD1691 1000 175p
;:g; i ;g: 741593 40p 7415682 350p 4078 g2zt 2508 m MC4024 w2143 £8 -
74U895B 70 7405684 200 2 p MCa044
7493A  50p | 7arcos 785 | 7413687 4Sop | sums 8243 Ssop | 251645v 3508 | uciasts 7000 HERNL
7434,\ 1;2" 74L5107  48p 74S SERIES BYX36300 8251A  £10 gg:\’g-aﬁ» ig: MC14412 750p |IRSANIIACN
1495 P | 7418109 48 |45, SERIESE 0Aa7 8253C-5 €10 ML922  400p | RO3-32513
7496 750 | 7aig11s 4sp | 74500 5 40p 7905 45p | OASO/91 8255AC'5 253230 700P | \j'N2001 100p| UC  750p
7497 250 | 7405113 asp 48p 0A9S £11.50 | 2564 T00P | (4 N20O3A Lc 7009
;:‘go 1800 | 745114 asp 308 50p 7908 S0P | Ga200 egsgcs €25 2me ;Osg: 100p | OMasSea £12
107 P | 0Az02 8257C- v ULN2004A MC66760 750
74108 45p ;:tg,gg 1:2: 18 7818 50p 7918 50p | 1N914 8259C-5 750p | 2716-35 550p 100p | SN745262AN
74110 90p | 74Us124/619 24v 7824 S0p 7924 500 | 1Ng16 8271 45 | 2732 450D | y(N206g 2009
74111 55p 180p SV 100mA 78L05 30p 79005 48p | |\ o0 3273 7259 g;gg:gs :Osgp ULN2802 200p € YBOARD
74116 150p 1N4001/2 7 p " P | ULN2803 200| -
74118 150p ;:tg:gg :22 12V 100mA 78112 30p 79L12 S0p [ 1N4003/4 8284 800p | 2764-25 900p | ; N2804 150: AY7D
74119 150p 7405132 $8p 15V 100mA 78L15 30p 79L15 50p | 1Nq005 82880  £11 | 2712825 £22 | ;5407 90p | Ay 53600 7508 175p
74120 100P | 7403133 LT 1N4008/7 87554 €18 | 2712830 €25 | 75108 90p| 74cez2 420 | L1 3009
7121 asp | 74io1% 1N5401/2 TMS4500 £14 | TMS2716700P | 75100 90p| r4cass soop | PX01000 £12
Taa op | 7ersise o Fixed Rguistors INca0sis (4036172 75p
74123 p 74874 x 1N5404/5
74125  50p ;:tg:gg 74585 ook A 1N5404/7 TRANSISTORS 40595  120p
7% Jop | Tasiar Taen 5 R 800p | 15320 o572 1008
74128 70p 745112 781 0 0 7 N3442 140p [
Tat32 6o | 7081y 745113 e e BRIDGE o | Zhasss 2408 TRIACS
74136 60p | 745953 | 90 LM30 RECTIFIERS 2N3584  250p
74141 90p | 74,5154 745124 V3177 T0-220 YA SOV 19 2N3643/4 48p PLASTIC
74142 2280 | 743158 745132 703 ooy o p 2N3702/3 16p
74143 280p | 7409156 745133 JOAWVAR 4000 1A400V 250 B5X19/20 “30p 2N3704/5 18p | JA400V 80P
74144 250p | 715157 745138 JOA+VAR oo e BU104  225p 2N3706/7 18p | BA400V  T0p
74145  90p 7405158 7 745139 P BU105 190p 2N3708 6A500V  88p
P SA+VAR 7 2A 50V 30p 8A400V  7S5p
74147 120p | 7451604 90p | 745140 8GUIC JA*VAR  200p| 24100V 35 2500 2Na7¢.3
74148 120p 74LS1614 909 745151 LATvAR & 225p 2N3819 BASOOV  95p
74150  130p 74051624 90p 748183 73GUIC TAVAR 25500y, j5e 1508 2N3823 12A400V  BSp
741514  60p 74U5163A 80p 748157 Switching Reguistors aﬁéwv 725 | BC214 1208 12A500V 105p
74153 80p 74L5164 90p 785158 ICL7660 aso ey 959 200p 16A400V 2209
74154 200p 74L5185A120p 745163 A0V T 200p JBA500V
74155 80P | 745 1apa120p 745174 aAa00v/1009 T2800D
74156 80p 7405168 140p 748175 o ‘009 TIC206D
74157 60p | 74 5180 140p 745188 QPTO ELECTRONICS 6A400V 1209 esp | 1102260
74159 180D | 7405170 120p | 745189 2NSTTT p | Taz 10A400V 200p 2N4123/4
74160 90p 7415173A120p 745194 ocP71 TLTe 88p | 254400V 400p 2N4125/6 THYR!
74161 758 | 743174 75p 748195 ORP12 TiL3ia TIS93 2N4401/3
74162  90p 7418175 15p 74$196 0RP60 0p | TILBY 0 VNTOKM IN4aa27 3A400V  45p
74163 90P | 745183 180p | 145200 ORESU_ 1208  TILI0O —E VNEBAF 2N4B71 BAGOOV  180p
74164 90p | ;405190 75p 748201 OPTO-{SOLATORS 740926 £5 VNBBAF 2N5087 12Ad0gy [160p
74165  100p | 7argi91 75p 745225 i e ZTX108 ONB0BS 16A100V 180p
74166 120p | 7405192 78p 745240 30 | ol 72168 €22 eop | 7Tx300 2N5172 16A400V 180p
74167 2500 | 74/5193 78p 745241 MCS2400 1909 ZN1040  870p MJE2955 1800 | ZTxas2 2NS5191 T .
74170 1509 74LS194A 70p 745244 5 ! MJE3055 120p | 7Tx500 2N5245 MCR101  36p
74172 250p 74051954 70p 745251 80p MPF102 ZTX502 2N5401 2N3525 130p
74173 20p 74LA196 BOp 748257 MPF103/4 ZTX504 2N5459 2N4444 180p
74178 900 | 7405107 7op 745258 ! MPF105  40p | ZTxs52 2NB460 2NS060  30p
74175 758 | 7405301 120p 745260 MCEB18P 550p MPSAOE ZTX652 2N5061  32p
74176 20p 7415240 120p 745261 0125 FND357 120p | MMS8174AN MPSA12 7TX752 2N5064
74177 5P 745262 TIL209 Red 10p MAN72 - 140p 800p MPSA13 2N697
7415241 120p T211Gr 12p | MAN74  180p | yemsasons 69
74178 120p 7415242 7Sp 745283 TI212 Yel 15p MANAB40 200p MPSA20 2N698
;:';3 ‘33’ 7405243 75p 745287 oz MANBOTO j230w 350 MPSA42 2N706A MOUNTING
' P 745288 g MPSA43 2N708
7ais1 1s0p | Jasaassoor | FiSee Hagmeorop | MR 800 e e RELAYS
74182 5P | 740sp47 rOp | 745299 1 MPSATO 2N930 GORA2VIDE
74184  150p 7415248 70p 745373 Rectangular Tz2s 140p | SAA5020 600p MPSAQ3 IN1131/2 " Colt SPDT 2A
74185A 150p 745374 LEDRG.Y) 30p TiL730 140p SAASQ30 700p MPSUO6 2N1613
74L5249 TO0p 7750/60 200p 1 €18 , 24VDC 1809
74190 20p 74LS251 70p 748387 . TIL730 140p SAA504 MPSU07 2N1711 60r12vDC
74191 80P | 74.s283 708 743472 - SAA5050 800D MPSU45 2N2102  TOp Coil DPDT 5A
74192 90p | 74/s566 200p 745474 oLzos 1400 % MPSUBS 2N2160 350p | 24vDC
74193 ISP | 74.s267a TOp | 74475 DL7070ed 200 : TIP29A 2N2219A  30p | | 240vAC 200p
74194 80P | 74 57584 T0p ASE70 . Tip2sC 2N2222A  30p ' 60r12v0C
74195 6Sp 7405259 120p 748571 9368 250p . 1 TIP30A 2N2369A 30p | Coil SPOT 10A
74196 80P [ 74,5260 70p 745573 9370 300p P TIP30C 2N2484  30p 24VDC
A3 SA L B 2STINE "B B 4000 CMOS Lte3A 2N2646 S0P 240V AC_225p
74198 150D | 7405766 70p | 4000 T TIP31C 2N2904/5 30p
74199 1500 | 745273 140p 30p TiPa2a 2N2906A 30p IW
74221 100P 74,5575 00 TiP32C 2N2907A 30p
74251 60p 7405279 B a-way 90p TIP33A 2N2926  12p 27V-33v
74259 180p | 74. 5280 30p Gway  120p T1P33C 2N3063  38p BomwH %P
74265 70p | 145283 a008  90p 6way  105p TIP3aA 2N3054  60p i 156
74272 _ 7418290 : toway 150p | 40Pm TIP34C 2N3055  55p i

! I ~ v ~ PLEASE ADD 40p p&p & 15% VAT
144( :H A\()\ l I\TI( 4 (Export: no VAT, p&p at Cost)
MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 IED Orders from Government Depts. & Colleges etc. welcom

SHOPS AT: 17 BURNLEY ROAD, LONDON NW10
(Tel: 01-452 1500, 01-450 6597. Telex: 922800)
305 EDGWARE ROAD, LONDON W2

Detailed Price List on request.
_Stock items are normally by return of post.
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B. BAMBER ELECTRONICS

Marconl Modulation Meter Type TF 2301A £330 Tektronix Oscllloscope Type 502
Tektronix Plug In P It T 1 th
Msrcon| RMS AC/DC Voltmeter Type TF 2607 Pye Base Statlon Type F30 AM High Band & Low Band Ty;:gno pTu;gm cweriUnitiyee Bp £83
:lrcon: R: Power Meter Type QA 7024/4 from €200 Tektronix Storage Display Unit Type 611 €120
wnrcon UHF Attenuator Type TF2168 Pye Base Statlon Type F401 AM High Band €250 Tektronix Oscllloscope Type 515A ' £85
y I|V0 k L; Generator Type 155 Pye Base station Type F17 FM High Band £250 Tektronix Plug In Type CA £25
Ho f rg':, VM Type 14202 Pye Reporter Type MF6 AM High Band& Low Band €90 Schomand! Frequency Meter Type FD1 30 - 900Mhz €50
?W o 1y gg;ﬂrd Power Supply 0-40v @ 30amp. {  Pye Europa Type MF5U FM High Band £70 Rohde & Schwarz AF Wave Anslyzer Type BN48302 £50
ype £450 g- aly‘m'plc TType h:f% 1A:AMH:* iﬁréBadngL Band igg Alrmec Modulation Metrer Type 210 3 - 300Mhz €95
! e Motofone lype gh Ban owBan Marcon| Carrier Devistion Meter Type TF 791D
gg:gm::g: gyontle:.tlozr.lyrgzahﬂsg ?(I)\JOB:R 962 :fggg Pye Westminster Type W30 Low Band £25 4-1024Mh2 P £125
e Pocketphone Type PF UHF Complete with Batteries
Rohde & Schwarz Decade Signal Generator = g e P £35 :‘o'.'i‘;'g.m S gnal Generator izaailiERIE S £280
03 - 500 Mhz Type SMDV BN 41104 €1200 WANTED S d Hand Radl h | t M. | AM Signal Generator Type TF 144H/4S
Khz - 72Mhz €125
Rohde & Schwarz Sweep Signal Generator Pye Bantam Battery Chargers £10 10
! 4
50Khz - 12Mhz Type BN4242/2 £75 Rank Telecoms Battery Chargers £10 ﬂgg‘,’,.",'c?o“' S sing eatox Tapg s 20 e
Rohde & Schwarz Power Signal Generator Pye Pocksetphone PF1 Battery Chargers 12 Way €10 Marconi Transmission Line Test Set Type TF 1267 £40
= g h1d-.3‘?Mhz Type BN41001 ) €125 ITT Starphone Battery Chargers €10 Marconi Variable Attenuator 750hm Type TF 10734/25 €20
ohde & Schwa quency Tektronix Hard Copy Unit Type 4601 €125 80 amp Alternator & Generator Nolse Fliter £1.00 each
ype £50 Advance Pulse Generator Type PG 5002 £85 Instrument Fans 4%" x 4" 240vac
Rohde & Schwarz Group Delay Measuring Equipment Slemens Mllliwattmeter S50ohm 500mW0 - 12Ghz £95 €3 each, 110vac £1.50 sach
m Ind-catlor - £50 Gaumont - Kalee Flutter Meter £40 Garrard Car C tte Playsr M " ’
AM Signal tor 10 - 500Mhz Slemens Tra or Power Unit 0 - 30v 2amp. £30 Stereo Head £2.50
Type TF 801B €125 Avo Valve Charscteristic Meter Type 3 £40 Tektronix Oscliioscops Probes £10 sach
Marcon| AM Signal Generator 10 - 310Mhz Airmec Wave Analyser Type 853 30Khz - 20Mhz £45 Pye Pocketphone Rx Ni-Cad Batterles 3 for €1.00
_ Type TF 801A/1 - £85 Sulllvan RC Osclllator 40Hz - 125Khz €35 Muliard Vark-cap TV Tuners Type ELC 2003 Ex Band
o Signal 15Khz - 440Mhz£85 MESL Sweep Oscillator Type M1000 8 - 12Ghz £125 New Sets. £3.50
Yl Electrohome 9" Video Monltor metal case £50
Marcon! RC Osclllator 20Hz - 200Khz Type TF 1101 €85 Aztec 20" Video Monitor metal case £40 ;"o;f ot ‘:,’.':,’2;’;’:,;‘3‘;#':;;.‘;’”" ControlLsady; |£4,90
Marconi AM/FM Signal Generator Type TF 995A/5 £230 ITT 20" & 24" Video Monltors wooden case £30 BNC Plugs 75 ohm 50p each
Marcon| VHF Signai Generator Type TF 1064B/5M £125 Generai Radio Microwave Osclliator Type 1360B IC Test Clips 28 pin & 40 pin £2.00 uch
Marconi Tx & Rx Output Test Set Type TF 1065 £85 1.7-41Ghz £125 Clrculators 590 - 720 Mhz ‘N’ sockets
Pyes Modulatlon MEter 68 - 510Mhz Type MM1 £60 Wayne Kerr Component Bridge Type B521 €45 Transistors Type 2N3055 4 for €1 oo
Alrmec Sweep Signal Generator 20Hz - 200Khz Marconl Osclilator Type TF 1246 40Khz - 50Mhz £95 £1.00
MIyp; SISS . oG = :2?5 Wandel & Goitermann Levei Meter Type TFPM 43 p. €1.00
rconl Universal Bridge Type £110 10Khz - 14Mhz £60 -0-
Marcon! Universal Bridge Type TF 1313 €220 Servomex AC Volitage Stablliser Type AC2 240 vac T’:e’s‘c:'? I E00m0. S00.e 250mAfplos £10.00
Tektronix Oscilloscope Type 647 £250 9amp €45 arlscs' 12 amp, 5 amp, 8 amp, 15 amp, 20 amp, 25 amp.
Tektronix Oscilloscope Type R647A Less Plug ins £195 Servomex AC Voltage Stablilser Type AC7 240 vaC Loudspeakers R;chard Allan Tyr;e CP12 12" 150hm €6 oo
EM! Wide Band Ampliter Plug-in Type 7/1 €25 40amp €95 Capachors 16 mid6.5kvE25 each, 0.33 mid 10kvE£4.00 each,
Advance Oscilloscope Type OS15A LP Tube 3Mhz €85 Hewilett Packard Sweep Generator Type 6920 ) * - :
_Advance Oscilioscope Type OS25A Twin Beam 3Mhz £126 1.8 - 4.2Ghz £300
PYE POCKETFONE PF1 BREAKING TEK 545A RADIOSONDE RS21 P.& P. or Carriage and V.AT. at 15% on
UHF RECEIVER SCOPES FOR SPARES METEOROLOGICAL e ey rear
443-470 NlIHZS Sinf;le Chann?I. Int. speaker CRTtype T543 P2 £12 each. Mains Trans- BALLOON TRANSM|TTER 9 am. and 1 p.m. a|‘1d 2 and 5 pm.
and aerial. Supplied complete with re- formers T601 €15. High Volume Transfor- - : i - r idav ir .
chargeable battery and service manual, mer T8Q1 with valves €25, Also Switches. m:,,Y‘é?'segn‘\sf,','fffl‘fyii'ﬁgZ{zﬁg"éas'":,i':, enicay to Fridgyine
£6 each plus £1 p.p. pius V.A.T. Knobs, Fans, Capacitors and Metalwork. fus €1 lus V.A.T L Barclaycard and Access taken
P p-p.p gasLc Offical orders welcome

5 STATION ROAD, LITTLEPORT, CAMBS CB6 1QE
PHONE: ELY (0353) 860185

STEEL DISHED
WASHER

OUTER
INSULATION
The toroidal transformer is now accepted as the standard in industry,
overtaking the obsolete laminated type. Industry has been quick to

recognise the advantages toroidals offer in size, weight, lower radiated SECONDARY 7 NEOPRENE I
tield and, thanks to I.L.P., PRICE. WINDING 1 | WASHERS
Our large standard range is complemented by our SPECIAL DESIGN INSULATION
section which can otfer a prototype service within 14 DAYS together
with a short lead time on quantity orders which can be programmed to PRIMARY
your requirements with no price penalty. WINDING
15 VA 50 VA 120 VA . 225 VA 500 VA
62 x 34mm 0 35Kg 80 x 35mm 0.9Kg 90 x 40mm 1.2Kg 110 x 45mm 2.2Kg 140 x 60mm 4Kg Wh T id?
Regulation 19% Regulation 13% Regulation 11% Regulation 7% Regulation 4% W y a Toroic .
ssmss SECONDARY RMS 2x010 646 416 42010 6+6 10 00 6x012  12+12 9.38 8x016 25425 1000 Smal!arl size & welght to meet
Volts T 2x011 9+9 277 4x011 949 666 6x013 15+15 750 8x017 30+30 833 modern ‘slimline’ requirements.
ol Curren!
2x012 12412 208 4x012 12412 500 6x014 18418 625 8x018 35435 714 *  Low electrically induced
0x010 6+6 125 2x013 15415 166 4x013 15415 400 6x015 22422 511 8x026 40+40 625 . d
0x011 9+9 083 2x014 18418 138 axQua 18418 333 6x016  25+25 450 8x025 45445 555 noise demanded by compact
0x012 12412 063 2x015 22422 113 4x01€ 22422 272 6x017  30+30 375 8x033  50+50 500 equipment.
0x013 15415 050 2x016 25+2% 100 AX016 25425 2 40 6x018 35+35 321 8x042 55+55 454 * High efficien nabli
0x014 18418 042 2x017 30430 083 4x017 30430 200 6x026  40+40 281 81028 110 454 gh efficiency enabling.
0x015 gg*gg gg; 2x028 110 045 4x018 35435 171 6x025 234 45 ggg 8x029 220 227 conservative rating whilst main-
0x016 o 2x029 220 022 41028 110 109 6x033 +50 8x030 240 208 ini A
0x017 30430 025 2x030 240 020 4x029 220 054 g3028 119 203 625 VA Eamll.r::gvvs;eo::\la?tagg:: perat
4x030 240 050 6x029 220 102 | rating temperature.
{encased in ABS plastic) . 80 VA - X = o ™ n 0953 140 ;75,?",. 4%5.(9
Q0 Omm egulation
T Tora " (oraay T 110 x 40mm 1.8Kg 300 VA g | why 1LP?
I “R 18% Regulation 8% ropasomen Ml R26K goi7 30v30 e | * Ex-stock delivery for small
egulation 18% 3x010 646 664 Regulation 6% 9x018 35+35 892 P
Moon Moo 5EG 3x011 984 444 T el g om s 000 5x026  40+40 781 quantities.
o + : X x 154 02 45+45 694 * i i
X011 949 Tes | mo2 12412 333 5x013 15415 533 ol o n g:oag S e Gold service available. 21 déys
16012 12412 125 L 5:014 18418 444 7x015 22422 682 9x042 55455  sos | manufacture for urgent deliveries.
12013 15+15 100 3x014 18418 222 5x015 22422 363 7x016 25425 600 9x028 110 568 5 R
12014 18+18 083 “;'g',z ;é‘gg ! g(‘] 5x016 25425 320 7x017  30+30 500 9x029 220 284 5 year no quibble guarantee.
1%015 22422 068 *318 © 5x017  30+30 266 7x018  35+35 428 240 60 & listi i
1016 25425 060 k017 30430 133 52018 35+35 228 7x026  40+40 375 91030 2 Realisticldsliveryiforivolume
%017 30430 050 3xgo8 19 072 52026 40+40 200 7x025 45445 333 orders,
3x029 220 03 5x028 110 145 7x033  50+50 300 * No price penalty for call off
3x030 240 033 5x029 220 072 7x028 110 272 orders,
5x030 240 066 7x029 220 136 )
7x030 240 125
Prices including P&P and VAT Mait Order — Please make your crossed .
1 VA Size ¢ VA Size e cheques or postal orders payable to ILP Post to: ILP Electronics Ltd., Dept. 2
15 ) 743 160 5 1290 Electronics Ltd. Graham Bell House, Roper Close,
g(o) ; 1(8){‘)(8) ggg SS 122% ‘Trad:d_‘ Wle will open your tf:redit aft_:coun( Canterbury, Kent, CT2 7EP
immediately upon receipt of your first 3 3
80 3 10.81 500 8 2573 ordan) Tel: (0227) 54778 Telex: 965780
120 4 1173 625 9 31.63 7
For 110V primary insert "0 in place of "' X'* in type number
For 220V primary {Europe} insert "'1"" in place of *" X"’ in type number
For 240V primary {UK) insert *2" in place of *’X"" in type number.

Please add regulation figure to secondary voltage to obtain off load voltage.

| IMPORTANT - Ragulation - All voltages quoted are FULL LOAD.

ELECTRONICS LTD.d
18 ETI JUNE 1984




FEATURE

STOP CRACKLE
AND POP

No, this is not a plea for quieter breakfast cereals, but rather it is
Vivian Capel’s guide on how to eliminate interference on the car

radio.

outfromtheirdensand ontotheroads, toseekblue

skies, the lonely trail and wide open spaces. What
theyfind will be bank-holiday drizzle, traffic jams and, if
they everarrive at their destinations, crowded beaches.
Never mind, there’s that cheerful Terry Wogan on the
radioto keep the spirits up! Butwhat's thist Where is the
crystal-clear reception that was heard when the radio was
tried out at home? What are all the crackles and bangs?

The answer is not that it is the saviours of humanity,
tryingto save us from Wogan's dreadful jokes, but that it
isthe gremlinsunderthe bonnet— we didn’ttry running
theengine whenwe setup theradio, didwe? And nowall
those interfering little gremlins are showing themselves
in force.

Suppressing inteference is rather a hit-and-miss pro-
cedure, and often garage hands can doa good job based
purely on experience of what has worked in the past.
Also some cars and some radios are more prone to give
trouble. However, a knowledge of the causes and poss-
ible cures for interference should help you to solve your
own problems, even ones that defeat experienced
mechanics — provided, of course you check them out
before you set out on your Odyssey.

A Bit Of Theory

So, whatis the cause of interference, and what can be
done toavoid it? Inthe electrical circuits of a car, there is
quite a lot of switching of electrical currents going on.
These switchings canberegular, asinthe case of the igni-
tion system, or irregular, in the case of the instrument
voltage stabiliser or battery charging regulator(although
moc)iern cars will have solid-state equivalents of the last
two).

Naturedoesn’tlikesharp onsand offs,and, asanyone
familiarwith Fourieranalysis will know, treatsthese elec-
trical signals as assemblages of lots of sine waves added
together. In theory, to get an infinitely steep rise in a
voltage, then sine waves of up toinfinite frequency must
be present; in practice, there is no such thing as an
infinitely steep voltage rise, but the simple act of open-
ing and closing a contact carrying a DC current into a
resistive load can generate momentary RF signals well
into the MHz region. These can be picked up by a car
radio either as in-band signals, or as such strong out-of-
band signals that they break through the tuned circuits.

Looking at the ignition system of the car, not only do
we have the switching of current to and from the induc-
tion coil, but in the induction coil itself, we obviously
have a fairamount of reactance. Added to this, we have

T his time of year seems to send many of our readers
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leads onthe primaryandsecondaryside of theinduction
coil which will make excellent aerials. In fact, the mod-
ern carignition bears such a similarity to Guglielmo Mar-
coni'soriginal spark-gap transmitterthatitwould bevery
surprising indeed if it did not radiate RF!

There are three ways that the RF can reach the radio
from the interfering circuit, this being the ignition circuit
orothersource: firstly, it could be directly radiated from
the source to the aerial or some other section of the
signal input to the radio; it can be picked up and re-
radiated to the aerial by some other metallic object,
which could be either an adjacent electrical lead or
some other object in the car such as a body panel (here
the secondary radiation, asthisis called, could be having
a greater effect than the original radiation!); and finally,
the RF could bereachingtheradioviathe supplyleads—
although, in theory, with competent design of the radio,
this should never occur.

Aerial

A common cause of trouble can be something
wrong with the aerial and associated circuit. Forastart, is
the aerial in the best position? People always seem to
install it on one of the wings, which is right next to the
sources of most of the interference (at least, on most
cars). If you're just about to install your aerial there, you
could save yourself a lot of trouble by putting it else-
where, suchasontheroof oratthe back. Atthe veryleast,
it should be on the wing furthest from the distributor.
And if all the other solutions detailed below fail, it may
be worth moving an existing aerial.

Pl
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Fig. 1 Although some interference is radiated from the spark

at the contact breakers, most is radiated by the supply lead
which acts as an aerial.
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There are a variety of suppressors available, each having a
different effect, and each being most suitable for a par-
ticular type of circuit.

Resistive Suppressors

These are connected in series with the interference-
producing circuit and impede the oscillatory current.
Obviously, they also produce some power loss on the
DCcurrentand socanonlybeusedinthe HTignition cir-
cuits. The resistance value must be something of a com-
promise in order to give adequate suppression of inter-
ference currents without significant degradation of
engine performance. Common values are 5k and 10k.

Inductive Suppressors

Also connected in series with the offending circuit,
they too work by impeding the interfering currents.
However, having a low DC resistance, they have little
effect on the normal DC currents in the circuit and so
introduce virtually no power loss. Inductive reactance
rises with frequency, sotheimpedanceto RFisvery high
and it is strongly inhibited.

For the ignition circuit to work, it is necessary for a
current flowing on the primary to build up fairly quickly
toamaximum value and then beinterrupted, which pro-
duces the spark in the secondary. Adding aninductor in
series with the primary prevents this, and so inductive
suppressors cannot be used for the ignition system.

A factor that affects the efficiency of inductor sup-
pressors is self-capacitance. Each turn in a coil has a
capacitance to the adjacent one, so the effect is of a
string of capacitors in series, The combined capacitance
is therefore a fraction of that of the single turn to its
neighbour (the single turn capacitance divided by the
number of turns, assuming all are equal). As the single

% e
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Fig. 2 Different types of suppressor: (a) resistive, impedes
both AC and DC current, so can only be used on the high-
voltage, low current spark circuit; (b) inductive, usable in
most places except ignition coil primary; (¢) capacitive, not
suitable for EHT circuit (think about it!); (d) lead-through
capacitive, minimum radiation for FM.

SUPPRESSORS _

turn value is not great, the total is much less; however, it
can be sufficient to bypass the inductor at very high fre-
quencies. Good suppressors are wound to minimise
self-capacitance; however, inferior suppressors would
have a poorer suppression factor for VHF, although they
may be quite adequate for medium and long AM
wavebands,

Capacitive Suppressors

These are wired across the interference source and
thereby shunt RF currents without affecting DC. Con-
nection must be to the actual terminal of the source so
that no part of the circuit wiring is carrying RF. Also the
lead to the capacitor should be as short as possible
otherwise it will radiate, because it is conducting RF to
the capacitor. Likewise, the point to which the sup-
pressor is earthed should be to the casing of the source
not a nearby earthing point because RF currents would
flow from this point to the source-earth and thereby
possibly radiate.

Even the inch or so of essential connecting wire may
radiate at very high frequencies sufficiently to give some
interference. Co-axial or lead-through capacitors are
recommended for VHF, With these the lead-out wire
passes through the centre of the capacitor which
thereby can be positioned right up to the terminal. Cir-|
cuitleadsare connectedtothe otherend of the lead-out.
Thusthesuppressormayappeartobeinseries butinfact
1s not.

Just as inductors possess capacitance so do capaci-
tors possess inductance. This is often due to the rolls of
metal foil used in many capacitor types. Such induc-
tance, beingin series with the capacitance, offers a high
impedancetohighfrequenciesand therebyreducesthe
shunting effect of the suppressor. Though inductance is
low, it becomes significant at VHF. Low induction
capacitors can be formed by doubling back the foil to
giveinductance cancellation, andthese arethetypethat
should be used for high-frequency suppression.

Earthing Straps

Heavy copper braid can be used to earth various
parts, particularly the bonnet to the main frame or
engine block This inhibits secondary radiation. A point
to watch with these is that the ends should be tinned
with solder otherwise the contact between copperand
steel in the presence of moisture could set up an elec-
trolytic reaction which could start corrosion. Even if only
mild, this would increase the contact resistance and
could nullify the effect of the strap.

+12v
2k0
BFYS50

———ne——epp- TO INSTRUMENTS

BFY88
C5Ve 470R

+—

Fig. 3 A circuit for a simple voltage stabiliser to replace the
mechanical vibrator type; of course, if you want to design
something more complicated. . .
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Water conducts electricity, and this can lead to pro-
blemsifthereisaningress of moistureintothe cable link-
ing the aerial to the radio, or into the join between the
aerial and the cable. Check also that there is a very low
resistance between the top of the aerial and the aerial
terminal — poor contact between sliding sections in a
telescopic aerial can mean that only one or two sections
are actually providing any signal to the radio!

Check, also, that there isagood connection between
the aerial and cable earths, and the body of the car. It
may be necessary to scrape off some paint from the con-
cealed section of the bodywork around the aerial. With
old aerials, corrosion can occur and impair existing con-
tacts — an ohmeter can be very handy for checking this,
provided it has a good low-ohms scale.

Ignition

The principal source of interference is undoubtedly
the ignition system. This can be readily identified by
revving the engine and then switching it off. Ignition
interference consists of a stream of rapid crackling noise
which varies with engine speed and stops immediately
the engineis switched off. However, some othersources
produce interference that dies down with the engine.

All new cars must conform to certain EEC regulations
which provide for a minimum standard of interference
suppression. To fulfillthese, resistive HT cables are nor-
mally fitted. Older cars will probably not have these and
either new leads or, depending on the state of the exist-
ing leads, separate in-line resistive suppressors should
be fitted. For stubborn cases, especially for FM recep-
tion, suppression may be required in all plug leads as
well as the HT cable from coil to distributor.

Before doing that, though, fit a 1uF capacitive sup-
pressor from theignition coil terminalthat takesthe lead
from the ignition switch to earth. For FM, use a non-
inductive lead-through type. The coil itself should be
encased in metal and the case should be well earthed to
the engine block; the paint beneath the fixing clip may
need to be removed to get a good contact. If a plastic
encased coil is fitted, change it.

Iftheinterference persists, listenwithenginerunning
with the bonnet open and with it closed. it should be
much less with it closed; if not, there are two possibili-
ties. One is that the bonnetisnot well earthed and is act-
ing as a secondary radiator. Earth it temporarily across
the hinge with some heavy wire, making sure of good
contact at both ends to bare metal. If there is now a dif-
ference with the bonnet closed, replace the wire with
copper braid. This can be obtained from firms specialis-
ing in car radio installation. Screening stripped off some
co-ax orother screened cable may not be heavy enough
but can be worth trying,

Unabated interference, even with a closed, well-
earthed bonnetsuggests thatitis not being picked up by
the aerial at all. This can be checked by removing the
aerial plugand fittinga dummy consistingofa plug witha
68 pF (or near capacitor wired across it. Continuing
interference shows that it is getting in by some other

ath.
P The powerleadtotheradioisthe primesuspectnow,
and an in-line inductive suppressor should be fitted in
series. Loudspeaker wiring is another though less likely
possibility. If this is so, wire the speaker circuit with twin
screened wire and earth the screen at one point only.

Yet another path could be by secondary radiation
from the steering column or gearlever. This has been
found with some French-made cars. Try a temporary
earth to check it, then fit a braid to the offending item
from a near-by earthing point.
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FEATURE : Crackle And Pop

Electronic Ignitions

In theory, electronic ignitions should be a lot less
troublesome than electromechanical ones; in practice,
some models can be more troublesome. Assuming that
yours is the type that doesn’t replace the coil, the first
step is to check that the leads between the coil and the
ignition, and the ignition and earth (or the positive
supply, depending on which way the coil current flows)
are as short as is practicable.

Some systems you install yourself tell you to remove
completely the coil suppressor capacitor. It may be
necessary to reinstate the capacitor, and this should,
obviously, be done fairly cautiously to avoid damaging
the ignition output stage, so start with a fairly low value,
say 100nF, and work up to whatever value the ignition
will stand without mis-firing; the maximum you should
need to use is around 3uF and if this does not solve the
problem, you will need to look elsewhere.

Interconnecting leads, already dealt with above, can
be screened with metallicadhesive tape, such asis used
for protecting windows in alarm systems; suitable tape
can be obtained from security equipment shops. Wind
the tape around the lead, leaving no gaps, in a spiral.
Earththescreen by wrappingseveralturnsoftinned cop-
perwire around the tape at a convenient point, twisting
together the ends, and connect to a near-by earth
point.

Generator

This maybeadynamo with old models, but forrecent
ones will be an alternator. Interference from both is
similar, a whine that varies with engine speed, but dies
down rather than cuts out immediately when the igni-
tion is switched off. Suppression is by means of a1 uF
capacitor from the output or D terminal in the case of a
dynamo, or a 3 uF for an alternator.

Voltage Regulator

Awhine or crackle that appears some moments after
starting is the characteristic of interference from this
source. It will disappear when a heavy electrical load is
switched on such as headlights and fog lights or window
demisters, and stops when the engine is just idling.

Suppression can be effected by fittinga 1 uF capaci-
tor from the positive or D terminal to earth. Do not con-
nect a capacitive suppressor to the F terminal. Should
further suppression may be required, fit an inductive
suppressor in series with the F terminal lead.

Instrument Stabiliser

The usual bi-metalic strip type of stabiliser can pro-
duce an intermittent burst of crackling which often can
be provoked by tapping the dashboard. A 1uF capacitor
across this device or ?rom its feed terminal to earth
should cure it. If not, a series inductorin addition should
do the trick. Actually, electronic stabilisers are available
which can be fitted in place of the mechanical ones, ora
simple circuit can be built up. This will generate no inter-
ference and as a bonus give more accurate instrument
readings.

Electrical Fuel Pump

Interference from this can sound like a whine, crack-
ling or ticking, 1t can be identified inasmuch as it starts
as soon as the ignition is switched on but before the
engine is started. 1 uF across the terminals plus a series’
inductor if required should suppress it.
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Ancillary Equipment

This is simply identified by the fact that interference
is present only when the particular item is switched
on. Examples are: windscreen wipers, washer, heater
fan, direction indicators, stop lampsand clock. The latter
of course is on all the time and produces a characteristic
ticking in the case of electro-mechanical types.

Ineach casethetreatmentisthesame,al uF fromthe
feed terminal to earth, and if this does not completely
cure it, an inductive suppressor in series with the
supply lead.

Bodywork

Fibre-glass bodies can pose a lot of problems, in that
the screening thatwould be presentwith ametalbody is
absent, unless some other allowance has been made.
The result will be that all the forms of interference will
come through much more strongly than otherwise
couldbethe case. Togetrid of this,asmuch of the engine
compartmentas possible should be lined withaluminium
foil, including the bonnet, and all earthed to the main
frame and engine block. Even with this treatment, some
problems with FM may be experienced and other
measures will have to be'taken.

Static discharges between body panels, or exhaust
system, suspension and differential units can give spas-
modic interference. As vibration often triggers it, it can
be identified by coasting down a long incline with the
engine off. Pin-pointing the precise member is not as

FEATURE : Crackle And Pop

easyand canonlybeamatteroftrialanderror. Startoffby
bonding with braid everything that can be reasonably
easily bonded, and go on from there,

If the noise has a regular repetition rate correspond-
ingtothe wheel rotation, it can be that one of the wheels
hasapoorearth throughits bearings. Packingthe offend-
ing bearing when discovered, with graphite grease can
effect a cure.

Itisrarelynecessary tosuppress everythingortosup-
press to the fullest extent. With many vehicles the built-
in suppression is sufficient especially for AM reception.
For FM though as stated before, things are more critical.

And Finally. ..

Do not test in areas of high signal strength as this
could give a false picture, Interference that is almost
inaudibleinsuch placeswill rise toannoyinglevels when
the signal is weak, and in many holiday areas the
signal is poor.

Interference is possible with tape players too,
althoughtheyare muchless vulnerable. Inmostcasesthe
interference affects the playback head orassociated cir-
cuitry from the power supply. Check to see if inter-
ference is the same with the player held in different
positions; a cure is a series inductor in the power lead
and/or an electrolytic capacitor from the power rail to
earth inside the unit.

If the interference changes as the player is moved,
the trouble is due to a magnetic field, most likely from
the wiring harness. Often just moving the harness away
will cure the trouble.
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REQUIREMENT: AMPLIFICATION
SOLUTION: CRIMSON!

More than ever, Engineers, Enthusiasts, & Professionals require a reliable source of quality amplification, crimson continue to meet this
demand with a comprehensive range to suit virtuaily every application and support this with friendly advice and back-up. Our prices have
remained stable for 18 months and with two regional distributors and our own maif order system, there has never been a better time to

choose the best.

incorpora(ing full electronic protecti
sfew/low distortion circuitry (<0.01

on

Power amplifiers b
% THD TYPICAL)

integral heatsink bracket

TYPE MAXO/P SUPPLY(DC)  PRICE
CE608 G0W/8R +/—35V £2150
CE1004 100W/4R +/—35V £25.00
CE1008 120W/8R +/—a5V £28.00
CE1704 200W/4R +/—45V £35.50
CE1708 180W/8R +/—60V £35.50
CE3004 320W/4R +/—60V £49.50
NEW LOW POWER
CE308 30W/8R +/—25V £15.90

Power amplifiers Mosfet type. ideal for heavy duty use — i.e. disco’s or
driving line transformers, itegral heatsink bracket, (<(0.02% THD TYPICAL)

FES08 90W/8R +/—45V £30.00
FE1704 170W/4R +/—45V £39.00

Pre-amplifiers stereo modules withR.LLA.A.eq. M.M. & line input, needs
vol and bal pots and input switching. Can be used with MC2 module to
allow use of low O/P MC cartridges.

CPRIX STEREQ +/—12v/20mA  £33.90

MC2 STEREO +/—12v £23.00
NEW SUPER CPR

CPR2 STEREO +/—12V/20 £47.95

Full details of our P range including heatsins, toroidal

power supplies, active cr s otc. available on S.A.E.

v

Still the reference kit amplifier! for less than £250 you can own an esoteric
pre-power combination with the added pleasure of building it yourself.
Write for our full brochure and review reprints.

CK1010 Stereo pre-amplifier £92.00

CK1040 Stereo P/A 40+40 WPC £121.00
€K1080 Stereo P/A 80+80 WPC £134.00
€K1100 Stereo P/A 100+100 WPC £151.00
MC2K M/C kit for CK1010 £25.00
PS.K. Pre-amp power supply £20.00

PRO POWER

A new range of 19° rack mounting power amplitiers are undergoing field
trials for launch later this year. Please contact us if you have a particular
requirement for this type of amplifier as the final design will depend on your
needs!

Send cash with order or quote Acces/Mastercharge card no. Afl prices
include VAT, P&P.

DISTRIBUTORS
London: Bradley Marshall Ltd.,
325 Edgware Road.
North: Wilmslow Audio,

35/39 Church Street Wilmslow.

No problem, but as postage varies so much please write for a proforma
invoice.

CRIMSON ELEKTRIK STOKE

PHOENIX WORKS, 500 KING STREET, LONGTON, STOKE ON TRENT, STAFFS.

PHONE 0782 330 520
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50 Marlbrough Road,
Derby, DE2 8DT Tel: Derby 0332/382433

MAIL ORDER ONLY
RVM RANGE OF POWER MOSFET AMPLIFIERMODULES.
These Power Mosfet Modules are very reliable, driving dif-

MDEX disc operating system — from £95

ficult loads is no problem. Application from hi power systems MDEX. Language power
to studio to domestic hi-fi. ~ FORTH PASCAL SPL QBASIC META
All of our modules are built and tested and carry a 2 year Software to make the CORTEX go'
guarantee. - ’
We also supply a range of heat sinks, specially recommen- . g
ded for RVM modules. CORTEX 1Mb Disc Drives
- | | 80 track double-sided double-density

Modules PowerRMS Load  VoltMax  Size(mm) Price | £235
RVM1508 | 70-150W | 4a8n | +60 [3txsoxi00 |  23.50 |
RVM300S | 120-300W | 4-8 +65 31x102x136 32,87 | . g
RVM4008 ) 170-400W | 4-80 I 165 |47x89x136 ‘ 4092 | TMS9909 disc controller I.C. £24.50
RVM700s | 300-700w_| 2:8a | 70 47x00x197 | 60.96
RVM700S Mounted on Heat Sink . 70.40 CORTEX game tapeS

[iSizeBIHESEEINK HARES) ] ' | Space Bugs, Nibblers, Pontoon each £6
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All prices include post & packing.
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Logic Probe..YOU!%, £1a. 50

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

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

Complete,

easy- to- follow
instructions

help make this a
one-night project.
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Unit 1, Shire Hill industrial Estate, l LPK-1 £17.83) rofor e tick box(] :

Saffron Walden, Essex. CB11 3AQ. Phone your order with Access, Barclaycard I
Telephone: Saffron Walden (0799) 21682 L or American Express CardNo. .. el Exprydate .
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This article, and the two parts that are to follow, provide the
practical complement to John Linsley Hood's earlier, theoretical
series of the same name. Many amplifiers have claimed to be the
bes}1 ever published for the home constructor; but take it from us
— this is.

he earlier parts of this series
T on Audio Circuit Design have
mainly been aimed at
explaining, in as simple a manner
as | could, how circuits were
designed, and their values
specified, to do a specific job — in
an engineering sense. Fifteen years
or so ago, this would have been
all that the user would have asked,
and he would probably have been
delighted with the performance
given by what would be considered
a run-of-the-mill design excercise.
However, things have now
changed.

As | mentioned in the article
which dealt with audio amplifiers,
[ have an ambivalent attitude
towards the whole 'hi-fi' scene, in
the sense of that conspiracy which
appears to exist between the
editorial staff of ‘hi-fi’ journals, and
the manufacturers of ‘hi-fi' equip-
ment, by which fulsome praise is
lavished only upon rare items of
audio exotica — which must be
very expensive, in addition to
being relatively infrequently seen
— and staff writers are flown half
way round the world to see, hear
and inwardly absorb the latest
propagandain the cause of the
most recent technological miracle.

Meanwhile, the bulk of the
readers of the magazines continue
to use, and frequently to enjoy,
the equipment which they bought
at a modest price from their local
dealer or discount warehouse, and
which never received any rave
reviews from anyone, except a
consumer magazine which said it
was good value for money!

| am not so calloused, mentally,
that | cannot recognise that some
of these hi-fi exotica are indeed
very good, and well designed and
made, to boot. However, this pre-
sents a problem to the designer of
any kit which is to be described in
an electronics constructional
magazine. Whatever it is, it must
provide an incentive to the would-
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be constructor. Not only must it
be sensible value for money, but it
must also offer some quality
advantage over the nicely made
and prettily finished units offered
at such tempting prices in the local
High Street.

One advantage, which it is
perhaps a little unkind to stress, is
that the things you build yourself
are repairable by you — the others
may not be. However, if you are
known, or mistakenly thought, to
have any skills in the repair field,
you are likely to have to fend off a
kind of fan-club of friends and
relatives who have bought some
pretty tin-ware a few years ago,
and now can’t find a dealer who
wants to know about it.

The other advantages may be
those which are concerned with
audio quality, in its various aspects.
You may be able to include
amenities or facilities which only
you may want, but which are
absent from the less expensive
commercial gear, or it may be that
you can gain some advantages in
sound quality. This latter task is
made a bit easier, certainly in res-
pect of the equipment at the
cheaper end of the market, by the
fact that the need for a low sale
price forces the manufacturer into
the use of specialised, custom
designed, circuit hardware which
does an adequate though not mar-
vellous job.

Many of the circuit designs
which have been offered for the
DIY constructor have relied for
their appeal on the provision of a
lot of electronic facilities, and |
have been down this road myself,
as testified by the JLH domestic
preamp, published elsewhere.
However, while it was fun to
design and build the bits of
gadgetry included in this design,
the fact remains that most of these
facilities are very seldom used. So,
since | know that | can dispense
with most of these, with very little

real loss, and since | suspect that |
could do those things which re-
main just a little bit better than |
have done them so far, my inten-
tion here is to offer a fairly simple
design in which all the small prac-
tical quality improvements are in-
corporated, in the hope that the
final unit, within the power budget
decided upon, will equal or ex-
ceed in sonic quality anything
available anywhere else, at any
price. ,

This may sound both vain, and
impracticable; well perhaps it may
be. But my problem, in the evolu-
tion of this design — and the pro-
blem of any other designer — is
that unless one has a reasonable
chance of matching the quality of
the best, it is hardly worth while
cluttering up the printed pages
with yet one more design.

Design Philosophy

Like many of my readers, | sus-
pect, | have read a lot about the
recent tend in hi-fi thinking, in res-
pect of Class A operation, and
valves, and enormous power out-
puts, and the importance of con-
necting wires the right way round.
Since | know that the people who
espouse these causes are neither
foolish nor easily led, | have had to
try to work out a rational explana-
tion for this collective attitude, in
the hope of some design guidance
emerging from this. For what itis
worth, here it is.

Most of the audio quality judg-
ments on audio amplifiers and
ancillary equipment, made by the
writers on this subject, are made
on the basis of extended listening
trials, most of which are at very
high sound levels, with music of a
type which has relatively few quiet
passages. Valve amplifiers have the
great advantage, because of their
inherent tendency to ‘soft’ clip-
ping, that when they are driven
into overload they sound much
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less awful than transistor designs
which have a‘brick-wall’ clipping
characteristic. Also, with valves,
their distortion products — of which
there are usually quite a lot — are
mainly 2nd and 3rd harmonic:
these can, curiously, tend to en-
hance the sound of certain music,
to make it sound 'richer’. Also, for
practical reasons, not a lot of NFB
can be employed, which makes LS
load compatibility less demanding
of design. Finally, the output trans-
former, which does so much to
impair the electrical quality of the
amplifier, does at least ensure that
it can push a lot of currentinto a
low impedance LS load.

Since most of the reviewers'
auditioning is apparently done at
very high sound levels, the pre-
ference for high powers is also
understandable.

The case for class-A is harder to
fault. With junction transistors,
particularly, the sluggishness in
operation of the higher current
types makes crossover distortion
an ever present problem, in class-B
(no quiescent current) or class-AB
(some zero signal level quiescent
current) operation. Class-A (stand-
ing output stage current the same
for zero or maximum power) oper-
ation makes for much better power
output transistor HF response, and
also has the big advantage that the
HF characteristics of the power
transistors are just as good at low
signal levels as they are at high
ones,

However, a class-A amplifier is
unavoidably inefficient, with effi-
ciencies in the range 25-30% being
normal. This means that an 80
watts/channel class-A stereo amp-
lifier must dissipate, perhaps, 640
watts of heat. This either implies
enormous heat sinks, to keep the
operating temperature down to 80
to 100°C, or fan cooling, which is
noisy. Either way, such an amplifier
will make quite a contribution to
room heating. Now think of what
life would be like with a 200 WPC
class-A system! Sliding-bias class-A
systems have often been tried, but
never liked.

MOSFETs To The Rescue

So faras 1 am concerned, the
availability of power MOSFETs is a
nearly complete solution to the
power amplifier design problem.
The recent design types of this
kind are so fast that the difficulties
of output stage sluggishness are
abolished, and the nature of the
device ensures that the HF res-
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ponse is the same at all drain
current levels, thereby avoiding
the normal class-AB junction tran-
sistor problem of subtly different
sound quality at low and high
sound levels.

Power MOSFETs do have design
problems, which is why, inspite of
their many and conspicuous vir-
tues, in comparison with junction
transistors and transformer coupled
valves, relatively few commercial
designs exploit these qualities.

As for the third hi-fi fetish, con-
necting wires, this is less to do
with the wires themselves than
with the connections made to
them, in interconnecting the com-
ponent units of the complete
audio system. It makes little sense
to go to a lot of trouble in the cir-
cuit design, and then put the
results in jeopardy by the use of
cheap connectors. For the LS cir-
cuit, in particular, there is a great
deal to be said for solid screw-
down terminals.

So — to summarise the design
thoughts so far. The amplifer
should employ power MOSFETs in
a suitable design, and have good
quality wiring connectors. The pre-
amp should have only the neces-
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sary facilities, but those that are
there should be as good as
possible.

The Necessary Facilities

In my own experience, a good
quality RIAA input stage, an input
selector switch, a volume control,
a balance control, a rumble filter
and some reproducible means of
modifying the relative levels of
bass and treble response — where
both of the latter circuits must be
capable of being switched out —
are all that are really essential in
the preamp. However, a separate
class-A headphone amp is a desir-
able addition, and if this is included
in the preamp, this unit can work
on its own. You will infer from this
that | prefer the preamp and the
power amp to be separate units.
This form of construction does
make life a lot easier for the con-
structior. Also, for reasons of prac-
tical convenience, 1 think that it is
sensible to house the moving coil
head amp, if used, in its own sep-
arate enclosure. 1t can still be
powered from the preamp to avoid
the inconvenience of battery
replacement.

So far as the power amp goes, |
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think that there is a lot to be said
for designing this so that it has
enough sensitivity (say 150mV for
max output) that it can receive
signals directly from ancillary units
(cassette recorders, tuners and the
like) without further amplification
— on the grounds that the less one
handles signals, the better the final
result is likely to be. This implies
that the volume control will be at
the input to the power amp, and
the channel balance control will
also require to be included some-
where within the power amp. For-
tunately this is easy to organise.

This arrangement also implies
that the preamp needs to have
provision for a ‘straight through’
path from the input selector to the
power amp input position, The
final layout is shown in Fig. 1. A
minor point, occasionally exhorted
by the hi-fi pundits, is that the
overall system is non-inverting in
signal phase, and that switching
out sections does not affect the
overall phase polarity.

Both the power amp and pre-
amp are operated from stabilised
power supplies. In the preamp
case, these are voltage regulator
[Cs, and in the power amp, where
higher voltages and currents are
necessary, a discrete component
unitis employed. LS protection is
provided without the need for
relays or fuses in the output line to
the LS. (There are good relays with
gold plated contacts, and some
fuse holders also are soundly
made, however, if one can do
without them this must be better).
This is accomplished by monitor-
ing the DC offset on the LS line,
and switching off the PSU elec-
tronically if this exceeds some pre-
determined value, averaged over a
fraction of a second.

This doesn’t confer on the cir-
cuit the useful facility of discon-
necting the LS for a few seconds,
following switch-on, to remove the
normal switch-on ‘plop’, for which
a relay is so useful, but it is possibie,
as an option, to connect a clamp
circuit across the power amp in-
put, to hold this down to the OV
line for a few seconds after switch-
ing on. A junction FET will do this
job very well, since it conducts, bi-
directionally, until a voltage is
applied to its gate to cut if off,
when it will become a very good
quality open circuit.

This concludes the outline of
the design ‘architecture’. The only
other point which seems worth-
while exploring before we get
down to the detailed considera-
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tion of the circuitry is what kind of
gain blocks we should use. | think
that some of the new ‘741’ pin
connection op-amps such as the
TLO71, and the LF351 (or the PMI
OP27 if money is less of a con-
sideration) make excellent audio
gain blocks. Moreover, for the con-
venience of the stereo enthusiast,
these are available as dual op-
amps in their TLO72 and LF353
versions. Although | indicated
earlier in this series that | thought
that it was possible to do this job a
little bit better by the use of dis-
crete component ‘gain blocks’, the
advantage is small, and the IC is
simpler and more cost effective.

So, what | propose is that these
“discrete component’ units should
be restricted to the two input gain
blocks in the RIAA stage, where
their qualities may best be seen. In
the case of the tone-control stage,
or the rumble filter, my feeling is
that if it is necessary to use these
signal modifying elements there is
an implied admission that the
signal is less good than one would
wish anyway, so the very slight
tonal penalty (and it really is very
small) which would be paid by
using an op-amp is not likely to be
enough to justify more complex
and costly alternative circuitry.

Since | have already discussed,
and analysed, the design techni-
ques of most of the circuit blocks
employed in the preamp (Audio
Design. parts 1-7. ETI Sept. 1983 -
March 1984), | will not examine
them in detail again, except where
some additional information would
be useful, or where differences in
application may modify the circuit
choice somewhat.

RIAA Stage

Although in normal circumstan-
ces, | would prefer a two-stage
input system, using two consecu-
tive active stages, of the type
shown in Fig. 10 of part 3 of this
series, there is no tonal difference
between the use of a passive and

DISCRETE
COMPOMENT
OP AMP Q1-Q7

I )

an active network as the second
stage integrator — it is simply that
the passive network will have an
attenuation of 10 at 20kHz, which
will require the first gain block to
have an output at least 10 times
greater at this frequency.

However, in the circumstances
of this preamp where the output
signal level required for maximum
power amplifer output is only
150mV, this is not a significant
problem, especially in view of the
10V RMS output capability of the
gain block used (Fig. 8b, part 3).
So, since using the passive net-
work to give the second part of the
RIAA attenuation curve will save
16 transistors, it seems a sensible
move.

The advantages of breaking
down the composite 30Hz - TKHz,
T1KHz- 20KHz RIAA equalisation
curve into two separate stages
were discussed in part 3 of this
series, and in earlier articles of
mine, and other writers elsewhere,
Unfortunately, there still remain
designers to be convinced, | am
sorry to say, and it is difficult, by
remote control, to have them listen
to the two choices so that one may
say ‘There you are. It does sound
better, doesn’t it?’. So, may | make
the argument that very seldom, in
human experience, can one make
any device do two different jobs at
once with as good a performance
as two separate more specialised
units. Why therefore should one
expect a single gain stage to do
two separate equalisation func-
tions simultaneously with equal —
let alone better — results than
when these functions are separated.

The final gramophone PU input
stage therefore becomes as shown
in Fig. 2 (Fig. 7 of part 2), and its
complete layout as shown in Fig, 3,
with the gain block instead of the
schematic op-amp diagram. Since
for optimum results many PU car-
tridges require a measure of cap-

Fig. 2 Simplified circuit of the PU input
stage.
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PARTS LIST —
RIAA STAGE ___
RESISTORS (all 2% 0.4W metal film)
R1,101 47k
R2,102 10k
R3,5,103,105 15k
R4,104 2k7
R6,11,106,111 100R
R7,107 100k
R8,108 6k8
R9,13,109,113 47R
R10,110 680R
R12,112 68k
R14,15,114,115 15k
CAPACITORS
C1,101 100p polystyrene
C2,3,102,103 220p polystyrene
| ca,104 4701, 6V3 low ESR
electrolytic,
! tubular
5,105 4704, 6V3 low ESR
electrolytic, |
PCB mounting
C6,106 100p polystyrene
C7,107 47n polycarbonate,
1%
c8,9 470116V
electrofytic
C10,110 10n polycarbonate,
1%
SEMICONDUCTORS
Q1-5,7,101-105, BC416
107 ]
Q6,8,106,108 BC414
MISCELLANEOUS
PCB, wire, etc

acitative loading in addition to the
47K input resistor, a group of three
capacitors are mounted on the
board to allow the choice of input
capacitance values from 100pF to
540pF by simple bridging of pins
on the board.

Fig. 3 Full circuit of the PU input stage;
note that if you're cutting costs by usin
5% resistors, components marked wnﬁ
** must be 2% or better.

Fig. 4 Overlay dla§ram of the PU input
stage — note the allowance for different
capacitor sizes.

Tone Control Stage

My experience with my rather
more elaborate domestic preamp
which has a tone control circuit
which is capable of modifying the
frequency response, in a series of
3dB plateau steps, up or down, at
various frequencies, has en-
couraged me in the belief that this
is the kind of tone control to have.
However, | do not use all the
possibilities it offers, and most of
the time it is switched out of
circuit. So, in the light of exerience
| feel that a simpler, cheaper, and
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easier to build unit would have
served me just as well.

My second thoughts on this
stage are shown in Fig. 5. This is
largely shown in Fig. 12 in part 4 of
this series, but with a few mod-
ifications to the component values
used. Because two inverting stages
are employed, in cascade, the sys-
tem is non-inverting in phase, and
the cancel switch should make no
audible difference to the sound if
this stage is switched in or out
when in its flat response position.
Each switch, S2 - S9, generates a
click-free modification to the fre-

quency response, in a controlled
and reproducible manner. (Note,
each'lift’ switch operation should
be accurately cancellable by the
equivalent’cut’ button, to restore
the status quo, as a test of the cor-
rect operation of this stage.)

[ have only aimed at a small
(3dB) step increment or decre-
ment in frequency response given
by this stage, because the inten-
tion in this design is to compete in
the upper audio bracket. If a very
large treble or bass cut or lift is
needed, it would seem to imply ’
that there is is something badly
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amiss elsewhere in the system. It
would, | think, be better to try to
remedy this where it exists than to
try to make the preamp compen-
sate for it. The 3dB value has the
merit, in practice, that is is just big
enough to be noticeable, without
being so big that it is intrusive.

Two LF353 dual op-amps are
used to operate this circuit, and
these are fed from the + and —
15V lines derived from a pair of 1C
voltage regulators, and used to
power the remaining units in the
preamp. Push-on, push-off switches
actuate the frequency steps and
cancel functions. The frequency
response of this circuit is shown in
Fig. 7.

PARTS LIST —
— BUFFER/FILTER ____

| RESISTORS (all 2% 0.4W metal film)
' R1,101 100k

R2,102 330R
R3,4,5,103,104,105 6k8

CAPACITORS (all polycarbonate)

LIFT

O™M@  @MmG @QmE ©OME
LD bl L]

BASS

NOTE.

IC118 LF353 R7
470R§
O @ B P IONO)
»—OSWGO—!:G 2kHz ]
@ 2n2 ’?;I?
5o b 4kHz
Swé
R8
INPUT FROM LIFT
RUMBLE
(F:klll-g?L THEBLE TO HEADPHONE
SWITCH AND POWER
KK AMPLIFIER
] O
‘CANCEL’ cc
‘AA [
Fig. 5 Circuit diagram of the tone stage.
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€ q“g o C1,4,101,104 47n
8'134 o €2,3,102,103 22n
' n C5,7,105,107 3n3
SEMICONDUCTORS I C6,8,106,108 2n2
iC1,101 LF353. ,6,10,12,101,
MISCELLANEOUS 106,110,112 SEMIEDNDUCTORS )
SW2 3p (min), 2w R2,5,102,105 15k :
push-on, push-off R3,4,103,104 33k MISCELLANEOUS _
e i ete R7,14,107,114  470R SW5-12 DPST panel-mount-
! ! R8,13,108,113 47k ) ing switches.
R9,11,109,111 22k PCB, wire, etc.
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stage (left) and the tone stage (right). Be very careful not to get component
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Fig. 8 (below) Circuit of the buffer/filter.

Fig. 9 (righ) Measured rumbile filter response.
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The Rumble Filter Stage

Some otherwise very good
records can suffer from rumble in
the recording, and even those
played by the BBC are not always
free from this fault. If one is fucky
enough to have LS units with a
good low frequency response, this
can be a very irritating problem.
My practice, in the past, has been
to choose the LF turn-over point at
30-32Hz, on the grounds that, with
a —20dB per octave filter slope,
this should adequately deal with
the rumble components in the 5-
8Hz region. Well, | suppose it
would, if this is where they were.
Unfortunately, experience shows
that the really irritating LF noises
are often in the 20-25Hz region,
and a turn-over frequency of
around 50Hz is really needed to
get rid of them.

So, where one has this nuis-
ance, itis, in reality, much better
to be without it than to try to hold
on to such signals as may occur in
the half octave between 32 and
50Hz

The filter block employed is
the bootstrap filter circuit shown
in Fig. 19 of part 4 of this series,
and the frequency response given
by the circuit of Fig. 8 is shown in
Fig. 9. Again, an LF353 dual op-
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amp is used to implement this
stage, and, as before, a push-
button cancel switch is wired to
bypass it when better quality pro-
gramme material is available.

The Headphone Amp

If the preamp is a separate unit
from the power amp, itis avery
useful thing to have a small head-
phone amp capable of driving a
couple of pairs of phones, within
the preamp box. However, if this
amplifer is to be an accurate mon-
itor of the signal delivered to the
power amp and if, in the sort of
architecture proposed for this unit,
in many cases the signal from the
auxiliary units will be routed direc-
tly to the power amplifier, the
standard of accuracy and quality of
the headphone amp must, if any-
thing, be higher than that for the
power amp itself.

Fortunately, the headphone
amp has a much easier job to do,
in that neither the output power
requirements nor the load charac-
teristics are so severe, since head-
phones typically have a load im-
pedance of 100-2000 ohms, and
only require 1-2V max RMS, for
normal output. There are of course
electrostatics, which may demand
5-10 watts, at loads down to a few

fectly feasible. Because only small-
ish output transistors are needed,
10MHz F, devices are easily found,
and, in any case, class-A operation
makes the HF response good. The
only other thoughts which com-
mend themselves are that the
design should be completely sym-
metrical, and direct coupled to the
output, and that where NFB bypass
capacitors of electrolytic type are
used these should have a polaris-
ing voltage across them. It will also
help sound quality if the amplifier
has few stages, using discrete com-
ponents, and no slew-rate limiting
internal HF roll-off components
are needed.

A design which meets these
requirements, and gives an excel-
lent sound quality, is shown in
Fig. 10, with a suitable PCB layout
in Fig. 11.

Since | haven’t analysed this
type of circuit earlier in the
‘Audio Design’ series, | will explain
how it works, and how the circuit
component values are worked out.

The basic amplifer system is as
shown in the very simplified layout
of Fig. 12. in this, a pair of push-
pull input transistors, Q1 and Q2,
drive a push-pull pair of output
transistors, Q5 and Q6. Negative
feedback is taken from the output
point to the emitters of Q1 and
Q2, and the load is connected bet-
ween the joined collectors of Q5
and Q6 and the OV line. For ade-
quate class A operation the output
transistors should pass, say,
100mA each. With a =15V supply,
this would mean 1.5 watts dissipa-
tion, so a smallish heatsink, per-
haps 1.5” square, will be needed
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Fig. 10 Circuit of the headphone amplifier.

for each.

If the output transistors have a
minimum current gain of 50, then
each may require a maximum
current input to their bases of
2mA. In order to provide this, with
a bit to spare, the input transistors,
Q1 and Q2 should normally pass
about 4mA. If these have a current
gain of 150, their base currents will
be .004/150 = 26.7 uA, which gives
an input impedance of about 19k
The input gain control (and since
this has to provide a‘balance’ fea-
ture too, this should be the twin
concentric spindle type) must
therefore be a good bit less than
this: a value of 4k7 will be fine.
Unfortuantely, some of the aux

CHAMNEL)

TO R109
RV102
10k

input signal sources will have too
high an output impedance to be
able to drive this. It is therefore
necessary that the input switching
(Fig. 1) shall be organised so that
the input buffer (incorporated to
enerate a low source impedance
or the rumble filter and the tone
control stages) is used also as the
headphone amp input buffer,
where otherwise a‘straight
through’ signal path would have
been used. (A 3-head recorder sys-
tem will normally have a‘line’ out-

a source of emitter current for Q1
and Q2, and a means of controll-
ing the current throu%h Q5 and
Q6. Looking now at the full circuit
diagram of Fig. 10, the emitter
current for Q1/Q2 is derived from
the £ 15 volt lines through R2 and
R3. Fora14.5V drop and 4mA
flow, this would require a resistor
value of 3625 ohms. The nearest
preferred value is 3k9, which will
pass a current of 3. 7mA though
some 250uA will also flow through
R6 and R8.

Looking now at Q5, (the circuit
operation for Q6 is the same), a
small resitor (6R8 ohms) in its
emitter circuit senses the current
flow. If this is too high, a forward
bias is applied to the DC amplifier
transistor Q3, through R11, (C5
removes all audio signals from this
point), which will cause Q3 to con-
duct and steal drive current from
Q5 base, holding the collector
currents of Q5 (and Q6 for which
the operation is identical) to the
chosen average value.

Negative feedback is applied
from the outputs of Q5 and Q6 to
the emitters of Q1 and Q2. This
gives a measure of DC output
voltage control, but this can be
fine-trimmed by R9, R10 and R12,
which operate to adjust the collec-
tor current of Q6 relative to Q5. A
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put impedance (600 ohms) so this
can drive the headphone amp
without problems.)
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RV1

| RV2,102

CAPACITORS
C1,101
€2,3,102,103

C4,5,6,7,104,105,
| 106,107

8,9
Q1,4,101,104
Q2,3,102,103
Q5,105
Q6,106

| PCB, wire, elc

used together.

| R1,4,101,104 1k2
R2,3,102,103 3k9
| R5,7,105,107 2k2
R6,106 150R
R8,10,108,110 10k
R9,109 100k
| R11,12,111,112  6R8
| R13 68k
R14,15,114,115  4R7

SEMICONDUCTORS

MISCELLANEOUS

* BD538 and BD537 should only be

2k2 twin concentric

stereo log pot

10k lin preset,
horizontal

447 non-polarised

100n polycarbonate .

100 6V3 low ESR
electrolytic, PCB
mounting

470 16V
electrolytic

BC184
BC214
BD136 or BD538*
BD135 or BD537*
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DC output level of 0VE 50mV is
adequate. Because the bases of
Q1/Q2 are joined together, their
emitters will sit at —0.55V and
+0.55V respectively, which pro-
vides a standing 0.55V potential
across C1/C2 and C3/C4. C3/C4
should be low ESR aluminium
electrolytics bypassed by C1/C2
polypropylene or polycarbonate

100nF types.

On typical headphone load
impedances, the output THD is
substantially that of the input sig-
nal, as is the transient response.

Power supplies

These are quite straightforward,
and use a 15-0-15V toroidal trans-

former, in the interests of low hum

+15v

PROJECT : Audio Design

field, a bridge rectifier, and two
pairs of 15V IC voltage stabilisers.
Low equivalent series resistance
electrolytic capacitors are used to
bypass the output DC lines to the
0V rail, and similar capacitors are
used as bypass elements at the
supply line connections to the pre-
amp circuit modules. A 5V take-
off point, from another pair of
stabilisers is employed, optionally,
to power a MC head amp module.

INPUT

L.

100mA/CHANNEL

ouTPUT

i - 15V

Fig. 12 (left) Sim-
plified headphone
amp,

Fig. 13 (below)

PSU circuit.

Fig. 14 (bottom) PSU

overlay.
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NOTE 3.L h‘ c4 AMP
IC1,2 ARE 7812 220n 470n
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In the next part of this series, |
will describe the poweramp, its
power supplies, and the protec-

tion circuits.

__PARTS LIST — PSU__

( CAPACITORS
C1,2

PCB, wire, etc.

electrolytic
3,5,7,9 220n
€4,6,8,10 470016V
electrolytic,
PCB mounting
Ci11,13* 100n
C12,14* 100410V
electrolytic,

SEMICONDUCTORS

1C1,2 7815

IC3,4 7915

1C5* 7805

1Ce6* 7905

MISCELLANEOUS

T 15-0-15V 10VA
mains
transformer,
toroidal PCB
mounting

FS1 100mA fuse +
panel-mounting
holder

SW13 double-pole mains

* = not needed if M/C head amp not

2000u 25V tubular

PCB mounting

switch to suit
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Sure! More than 10 tasks
simultaneously and, in some
cases, up to 300 times faster!
That's what replacing the basic
ROM with the new FORTH does
for the ZX81 —and more!

The brains behind the
breakthrough belong to David
Husband, and he’s building
Skywave Software on the strength
of it. /-\Iready ordersare flooding
inand it's easy to see why.

The ZX81-FORTHROM gives
you a totally new system. In
addition to multi-tasking and split
screen window capability, you
can also edit a program while
three or four others are executing,
schedule tasks to run from 50
times a second to once a year, and
with a further modification switch
between FORTH and BASIC
whenever you like.

oft-the-shelf

Board with
components
{built or kit form)

il
Your
Binder

Just look at the options:
1 DISK CONTROLLER
REAL TIME CLOCK
EPROM PROG CARD
SOUND BOARD

SERIAL 1/0 BOARD
PARALLEL 1/0 BOARD
ASC! | KEYBOARD

~NOObHWwN

“Rmmore than

£Sna |
FORIH ROM7”

ETI/6

NO OTHER COMPUTER 15 AS PERSONALS

For less than £60 you can start building your own Computer that truly suits your
needs and, of course, eventually tar more superior to any Computer available

The ZX81-FORTH ROM gives
you a normal keyboard with a 64
character buffer and repeat, it
supports the 16k, 32k, 64k RAM
packs, itis fig- FORTH compatuble
and itsupports the ZX printer.

The price, too, is almost
unbelievable. Asa "f|t|tyourself
Eprom”, complete with manual,
it's just £25+VAT.
Add £2 p&p UK (£5 Europe, £10
outside Europe) and send your
order to the address below.

5Iw\/\/‘wo
SOFTWARE

David Husband
73 Curzon Road, Bournemouth,
BH14PW, ENGLAND
Tel: (0202)302385.
International +44 202 302385.

MICROTAN 65 comes in kit form, complete with manual, tull instructions, board
with components, (kit form or fully built) our full back-up service, and your own
Microtan World Magazine available on subscription

Full
instructions
manual

FLEXIBLE & EXPANDABLE SYSTEM — 1K to 256K!

8 INDUSTRIAL CONTROLLER BOARD
9 MASS EPROM STORAGE BOARD
10 HIGH RES. GRAPHICS 256x256
11 PRINTER FACE BOARD
12 40K RAM BOARD

U
e o iy 4

Microtan
World Magazine

Full range of hardware and software products availdble

TRANSTEL DOT MATRIX PRINTER Compact
Seoalintetace 230V. With info . £
TELETYPE ASR33 — DATA DYNAMIC (Prlnler
hevboard Punch & Readen RS232 .. 875
RACAL MODEM type 2200/24 .. e R
TRT SEMATRONS 1022 Modem. ... ............ £20
CREEDTELEPRINTER7S.VeryGoodCondition. ... £25
¥ MONITOR Cased Non-Standard Withinfo. ..
12*MONITOR Cased Non-Standard Withinfo £15 ea
AZTEC 0" 8lack& White MONITORVideoin.. .. £50 ea
Tv Style 20° MONITOR Black 8 White. Videoin £30 ea|
GENERAL ELECTRIC TERMINET Printer with
keyboard Upper/Lower case. ... .. £125 ea
ICL Version ot above. No keyboard .. ....... £95 ea
QWERTY hEYBOARD. Pushto make. Uncased £15ea
P&P (4

CARRIAGE ALL UNITS €7

OSCILLOSCOPES
TELEQUIPMENT D75, Dual Trace SOMHZ.

Delay Sweep............ocooiiiiiiiian .£400
SE.LABSSM111 Dua! Trace 20MHZ .......... £200
TEKTRONIX 585A with 82 Plug-in Duai Trace

85MHZ Dual TB Delay Sweep........ .. ..... £200

TEKTRONIX 545B with CA Plug-in. 24MHZ Dual Trace
.............. £160
Ex-Ministry CT436 Dual Beam 6MHZ .
SE LABS STROBE SM8..............
METROHM BATTERY MEGGER 500V ..
ADVANCE Dual Stab DC Power Supply PP3. O-SOV
O-1Atwice Metered..... . .. .....
AVO TRANSISTOR TESTER TT169 With leads. 5320
P&pPE2

CARRIAGE ALL UNITS£7

RANGE OF NEW SCOPES AVAILABLE —

Please enguire

S———
STEPPING MOTORS

Type 1. 200 Steps 4 Phase (5 wire) 12/24V 25 oz inch.
24" dia ... .E15
Type 2.6:12 Steps 3 Phase \2/24V 19" dia €2 ea
51O . pxy. . . G T G T - 1o+ - g 5.7
Type 3 24 Sleps 4 wire 5V 3 3A 0- 250rpm 0- 200PPs
23" da . ...£10ea
Type 4 200 Sleps 120V 3 wnre) 25 oz |nch

2%" dia . ———t Y]

MOTORS
SYNCHRONOQOUS 2 Phase 9V AC. 375rpm Cap start

WillDC step. — B steps perrev... . .. .€1ea
GEARED 1177234V 50HZ 4" dia ... £5 ea P&PC4
GEARED 115/230V 1 RPM 2%" dia . £4 ea P&P L2

MOTOR 12VDC 3" dia ... ...£350ea P&PE3
TRANSFORMERS

TORODIAL 13.50-13.5V8VA £1.50 ea 10 0ft£12

TOROIDIAL 0-12V; (HZV 10VA per winding.... £4 ea
100t €35 PAPE2
AUTO 240V Input 115V 1A, . £1.25ea

Sub-Min 12-0-12VAVA.. 75pea100"£6 P&P£2
Printed Circuit Mounting 120/24OV input Sec
15VO4AIwice ........ .. £150ea
Chassis Mounting 120/240V.

9V0.33Atwice—£1.50 @2, 20V0.15A twice—£1.50 ea;
6VO0.5A twice—£1.50ea 12V0.96Atwice—£1.50 ea;
7.5V 3 34A twice — £3 ea

Sub-Min PULSE TRANSFORMER Centre tapped.
Suitable Thyristor triggenng — 20p ea 10 oft £180.
Many other transformers available — please enquire.

CAPACITORS

Efectrolylic 15,000mtd25mfd25V 20pea 100ft€£1 80
Sprague Compulytic 18,000 mfd 10V Screw
terminal...... i
Electrolytic 900mfd 100V Screw

termfnal.. ... .5 . o . oo oom S0pea 10 oft£4

..Cled

Tantalum Bead 0.1mfd 35§V. 10 off £1. 100 off £7.50
De-Coupling — 0.4725V; 0.005 100V; 0.47 12V,
0.001 200V.133pf. ...... .. 10 otf 30p. 100 off £2

SWITCHES )
ILLUMINATED ROCKER 2 poie 250V 8A

Orange.. ... .50pea. 100ft£4
ROCKER 2 polec/o—12peacr\ ........ 10 off £1.80
TOGGLE Centre off DPDT ... 20p each 10 off £1.80

SLOTTEDOPTOSWITCHwimdala 50peach100ft£4
MinMICROSWITCHV3-Button ~ 30pea 100#t£2.50
1.C. SOCKETS

10 pin-10p; 22 pin-15p, 14 pin-8p 100 off €6
36 pin-15p. 40 pin-25p; 16 pin-8p 100 off £6
RiIBBON CABLE

10 way-50p per metre, 10 metres £4

14 way-75p per metre. 10 metres £6
PCBKEYBOARD PAD 19 PushContacts.0-9, A-F plus3
optional — £1.50 ea 10 otf£12

KEYBOARDPAD 12 Alma Reed Switches Pushto make
0-9%&Blank .. .. ......... £4 ea 50ff €15 PAP L3
TOKIN NOISE FILTER VG215FU. 250VAC 15A

50/60 HZ With fixing bracket . . .. ......£2 each
BLACK RIBBONS for Teletypes/
.. 75pea6oft£4

500hm
....................... 75pea 10 off £6.50
FERRANTI PHOTOCELL type MS15 50peai1Qotf£4
VUMETERScaled0-5 Size1v2x%" ... . 50pea 100H€4
| E.C MAINSLEAD 2 metre Heavyduly 60pealQoftts
MICROPHONE/EARPIECE INSERTS 75pea 100off£6
CINCN CONNECTOR STRIP 12way. Scraw con-
nectiot .35pea 100ft£3.
CABLE TIESWhnaScm Black12cm ... .50 for50p

EXECUTIVE TELEPHONES — PUSH BUTTON
Many functions including 10 number memory: repeat
dialing etc. Will connect to GPO system. Brand New.
£25 each P&P £4.

SAMPLE OF STOCK — SAE or TELEPHONE for LISTS Please check availability before ordering. Min order
of Goods £4. Min P&P £1 50. VAT at 15% MUST be added to TOTAL of Goods & Packaging

VISA

STEWART of READING

110 WYKEHAM ROAD, READING, BERKS RG5 1PL.

Access

Tel: 0734 68041
Callers welcome 9am-5.30pm Monday to Saturday inclusive

NEW

PRODUCT

FOR DRAGON 6809 #/#
Machine Language Monitor-

Disassembler

Line Editor & Trace Facilities

This unigue piece of software comhines all the tools required to write and
debug machine code programmes. It 1s written in position independent
code and hence can reside anywhere in the Dragon’s memory map from
$0600 to $7FFF. It enables you to TRACE through hoth RAM and ROM
simulating the 6809 in slow motion displaying the CPU s every move as it
happens: Alsc included is a powerful Momitor Bisassembler Line Editor and
standard 6809 Assembter supporting all Motorola mnemonics

casSeTTE BASED £ 14.95 pius s0p P& P

Microtanic Computer Systems Lid
Showroom. 16 Upland Road, Dulwich, London SE22
Tel: 01.693 1137 & 01.2991419
DEALER ENQUIRIES WELCOME
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THE WORLD OF

MICROTAN-65

Mike Bedford concludes his survey of what's available for this

computer-freak’s machine.

TANGERINE USERS’ GROUP

To all intents and purposes, Tangerine Users’ Group
isno more; outstanding creditors can contact the owner,
Bob Green, at 1 Marlborough Drive, Worle, Avon. We
strongly advise that no one should send TUG any further
money. A former director of the company, Colin Nowell,
would very much like to hear from those TUG software
writers herlas notalready managed to contact, and from
anyone who ordered, but did notreceive, a TUG speech
synthesiser board. Colin is prepared to help out anyone
having any software or hardware problems; his number
is 0934 510089, but please be considerate, this is a
private number.

Allis not lost, though, as regards TUG boards for the
Microtan, because Microtanic Computer Systems Ltd,
whom we talked of last month, intend to take over most
of them. Details of the boards which are set to reappear
are given below; however, at the time of writin% these
are not yet back on the market, and it would be par-
ticularly worthwhile contacting MCS for further details.
We have given the old TUG price, but this is for guidance
only: MCS are having to re-negotiate all the agreements
with suppliers and designers, and the prices may well
turn out to be very different.

Finally, although MCS are a separate company from
TUG, angtherefore have nofinancial responsibility atall
to TUG's members and creditors, they have said that
they will attempt to deal sympathetically and helpfully
with them.

Video 80/82

Although this product is essentially a high resolution
graphicsboard, itis quite differentin concept tothe high
resolution graphics card offered by Microtanic. The first
difference s the resolution, this being DIL switch select-
able toeitherthe 256 x 256 offered by the MCS product
or alternatively 256 x 512. This is not the most fun-
damental difference however — what makes this board
totally differentis thatitisintelligent, havingan on-board
6502A processorrunningat2MHz. Used in conjunction
with VBUG, the on-boar(%firmware packageresidingina
2732 EPROM, this processor removes much of the
graphics software overhead from the main Microtan-
65 processor.

ETI JUNE 1984

Thefollowing functions are provided by VBUG: clear
screen, set point, reset point, invert point, test point,
draw vector, undraw vector, invert vector, cursor con-
trol, scrolling region control and alphanumeric charac-
ters in five widths with underlining, reverse video,
superscript and subscript. It will be noted that these
commands include the handling of text and since if the
256 x512 optionisselectedthe formatwouldbe 25 lines
of 80 characters, this board makes an attractive alterna-
tive to the standard Microtan-65 display even without
considering graphics.

One inevitable outcome of writing characters on a
bit-mapped screen, however, is that scrolling of text is
slower than on a dedicated text VDU. To simplify text

-handling, TUG also sellsa TANBUG replacement called

TUGBUG, one of the facilities of which is text output
routine to the Video 80/82 board.

The board has 16K of 6116 RAM of which only 8K
need be fitted for the 256 x 256 resolution. Since the
board has its own processor with a memory map where
this RAM resides, it does not take a large bite out of the
Microtan memory map — in actual fact it only occupies
two bytes inthe I/O area through which all communica-
tion takes place.

There is no modulator on board so if this card is to be

used with a monitor, the video signal will require patch-
ing through to the modulator on Microtan-65. As was
suggested with the MCS high resolution card, three
cards could be used in conjunction with a colour
monitor to give a colour display.
Prices: board + VBUG V1.1 + manual — £59.25 + VAT:
assembled excluding RAM — £137.50 + VAT; assembled
including8 KRAM — £157.50 + VAT assembled includ-
ing 16 K RAM — £172.50 +VAT.

Programmable Graphics Module

This card provides yet another option to obtain high
resolution graphicsinaMicrotansystem. This isundoub-
tedly the least expensive method and although this
means it is also the least versatile, it can give effective
resuitsin manyapplications. The approach hereis notto
replace totally the display circuitry on Microtan-65 but
tosupplementitbyanextra64 characters which maybe
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defined under program controlto any shape withinthe 8
x 16 character cell. This gives an effective resolution 256
X 256.

Although a little thought would reveal that this
approach does not allow any possible high-resolution
pattern to be drawn within the 256 x 256 framework,
many applications do lend themselves to this method
and animatedgraphicsarein fact easiertoimplementon
this board than on a Video 80/82 or Microtanic high
resolution graphics card. In addition to the normal sys-
tem connection via TANBUS, the PGM also requires a
few connections to Microtan-65.

Price: 19.50 + VAT

Combo And EPROM Storage Card

The amount of EPROM space possible within the
memory-map of the Microtan system can be a severe
limitation to those users with a non-disc based system.
Such users could well require access to languages other
than BASIC, such as assemblers, word processors, etc,
more quickly than loading from cassette would allow.
Storing this software in EPROM is the obvious answer
butallthatis leftin the way of EPROM space afterinstall-
ing XBUG and BASIC is 2K.

The purpose of the EPROM storage card (ESC) is to
overcome this limitation by providing space tor sixteen
2716s or 2732s — a maximum of 64K EPROM space.
This space does notreside within the main memory map
of Microtan, but instead each ESC has its own memory
map, communicatingwiththe systemviaPlAsandhence
only occupying a few bytes within Microtan's /O
area,

To use software stored on the ESC, it is first loaded
into RAM memory on TANEX or one of the expansion
RAM cards in a similar way to loading from cassette or
disc but much quicker. Routines to facilitate this down-
loading are provided in TUGBUG. The COMBO board
isan extension to the ESC concept in which battery bac-
kedup6116 RAMs may be usedin place ofthe2716s or

2732s hence giving read/write access to 32K with data
retention on power down. Recently the 64K ESC has
been discontinued in favour of the COMBO which of
course may be usedassuch. inadditiona128KESCison
the cards (sorry!) but as yet only in prototype form,
Price: COMBO — £20.75 + VAT; assembled— £69.25 +
VAT,

64K Dynamic RAM Card

To some extent, one expansion RAM card is very
much the same as another and this board's title des-
cribes exactlywhatitdoes; howeverafewcommentsare
still appropriate. Unlike TANRAM, which fills in those
portions of Microtan’s memory map which are not
alreadyfilledwithRAM and EPROM on Microtan-65 and
TANEX, this memory card overlays the complete
memory map of the system. To avoid the possibility that
would therefore exist of having two devices being
accessed at the same address, this board has DIL
switches which allow the memory to be enabled in 2K
segments, hence allowing those blocks already used in
the system to be disabled. This allows a large degree of
flexibility in that a user may decide, for example, to
remove all EPROMs (except TANBUG/TUGBUG) from
TANEX, overlaying this area with RAM on the 64K
Dynamic RAM Card and calling software into this
memory froman ESC or COMBO board as required. The
devices used are 4146 64K x 1 dynamic RAMs,

Price: £33.00 + VAT.
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CP/M Card

This card has not yet been released and ismentioned
hereasafuture product. The card howeverhasbeen run-
ning forsome timein a prototype form so it shoutdn’t be
too long in making an appearance. Not much pre-
liminaryinformationisavailableas yet exceptforthefact
that this card works on the lines of similar products for
some other6502 computers, utilisinga Z80 processorto
give a dual processor system which can run the industry
standard disc operating system CP/M.

RALPH ALLEN ENGINEERING CO.

This company first became involved in Microtan a
number of years ago when they marketed an interface
between this machine and the IBM /O typewriter.
Recently, however the company has released an
EPROM to RAM conversion card and other TANBUS
compatible cards are under development. The address
is Forncett End, Norwich, NR16 THT.

EPROM To RAM Conversion Card

The purpose of this board is to allow the EPROM
address space on the TANEX board to be replaced by
RAM hencegivingthe systemafull 64 Kof RAM (lesswith
I/O space and boot EPROM) when used in conjunction
with TANRAM. This will be particularly useful to those
wishingto useadisc operatingsystem orthose who have
a library of software on EPROM storage cards which
requirestobeloadedinto RAM, The method of usingthe
card is to remove some or all of the TANEX EPROMs,
configure the conversion card to overlay those address
areas which are thereby released and plug the card into
thesystemrack The 14K of available RAM on board may
be enabled in blocks of 2K. This card will be of particular
interest to those already having a TANRAM card, for
those not in this situation it may be a more economic
solution to go straight for the 64K dynamic RAM card.

Price: bare PCB — £22.00; built (less 6116 RAMs and
buffers) — £46.28.
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Install your own
system and save
using built and
tested modules
A COMPLETE INTRUDER ALARM

EASILY ASSEMBLED ULTRASONIC UNIT CK 5063

Requires no installation. Easily assembled using
our professionally built and tested modules.

JOIN UP WITH LITESOLD

Professional Soidering Equipment at Special Mail- Order Prices.

EC5D Mains Electronic lron.  proportional electronic temperature
£26.19 2 control inside the handle. Adjustable

o 280° to 400C. Burn-proof 3-wire
M‘M@ mains lead. Fitted 3.2mm Long - Life

Features spike-free, solid state bit. 1.6, 2.4 and 4.7mm available. 240v a.c.

SK18 Soldering Kit. £15.24
Build or repair any electronic project.
LC18 240v 18w iron with 3.2, 24,
and 1.6mm bits. Pack of 18 swg
flux-cored 60/40 solder. Tweezers.

3 soldering aids. Reel of De-Solder
braid. In PVC presentation wallet.

ADAMIN Miniature Iron. £5.97

| ——a »|y H
Possibly smallest mains iron in the

@ Adjustable range up to 25ft.

@ Built-in entrance B exit delay

@ Built-in timed alarm

@ Key operated switch - Off. Test and Operate

@ Provision for an extension speaker

@ Fully self-contained

@ Uses US 5063, PSL 1865, Key Switch 3901,
3" Speaker 3515

nylon handle with finger grip.

Interchangeable bits available 1.2,

"~ 1., 2.4, 3.4 and 4.7mm. Fitted with
2.4mm. 240v 12w (12v available).

Now you can assemble a really effective int-uder alarm at this low price using tried and tested Riscomp
modules. Supplied with full instructions, the kit contains everything necessary to provide an effective
warning system for your house or flat. With a built-in LED indicator and test position the unit is easily set-
up requiring ne installation. [t may simply be placed on a cupboard or desk. Movement within its range
will then cause the built-m Siren to produce a penetrating 90dbs of sound. or even 110db’s with an
aodiional speaker. All parts included and supplied with full Instructions for ease of assembly.

Size 200 x 180 x 70mm Oraer as CK 5065

world. |deal for fine work. Slim Presentation wallet.

‘L’ Series Lightweight Irons. 12w £6.23.

High efficiency irons for all ==

electronic hobby work. Non-roll
handles with finger guards. 18w £6.28
Stainless steel element shafts. Screw- model, 12w, 2.4mm bit. LC 18 Model,
connected elements. Slip-on bits 18w, 3.2mm bit. 240v Std - 12v
available from 1.6 to 4.7mm. LA12 available. Presentation wallet.

Soldering iron N
Stands.

Designed specially for LITESGLD irons.
\ Heavy, solid-plastic base with non-slip pads.
Won't tip over, holds iron safely. With wiping

£5.11 sponge and location for spare (hot) bits.

No 5 stand for EC50 iron No 4 stand
Spring/Top for ADAMIN miniature Iron No 3 stand
only,£1.84 for LA12 and LC18 Irons All same price

Replacement Bits
For all above irons. Non-stick

Pre-tinned face {Long Life}. State tip
size.iron and type.

designs, machined from special Copper  LIL
copper alloy, with Inconel retaining ~ ECS0 == - f158
rings. Two types — Chromium plated ~ Adamin 12 and

£1.56
£1.70

with copper face {for economy and A2 e=—=
ease of use) and Iron plated with LC18 £1.01

BRADEWICK De-Solder Braid.

For simple, safe and effective
de-soldering of all types of joint,
using a standard soldering iron.
Handy colour-coded packs of 1.5
metres in 3 widths: Yellow — 1.5mm,
Green — 2mm, Blue — Imm.

] £1.05 per Reel

De-Solder Pumps. £6.19

High Quality version of increasingly
popular type of tool. Precision made
anodised aluminium body, plunger
guard and high-seal piston. Easy

thumb operation. Automatic solder
gjection. Conductive PTFE nozzle -
no static problems.

Top quality Japanese metric hardened and tempered
tools. Swivel-top chrome plated brass handles.
Fitted plastic cases. 113 set — 6 miniature
. screwdrivers 0.9 to 3.5mm £2.70
%, 227 set 5 socket spanners 3 to Smm £2.80
305 set 2 crosspoint and 3 hex wrenches
1.5t0 2.5mm £2.70
228 set 20 piece combination:
5 open, 5 skt spanners, 2 crosspoint, 3 hex
and 3 plain drivers, scriber, handle/holder £4.83

Microcutters. £3.21 Light weight hardened and L
precision ground. Flush cutting. Screw joint, return
spring, cushion-grip handles. Safety wire-retaining cip.

Soldering Aids. Set of 3 £3.63
—F ¥ >  Scraper/Knife, Hook/Probe,
—— o BrushlFork. 3 useful double-ended
— - aids to soldering/desoldering/
assembly. In plastic wallet.
Solder. £0.90

Top grade resin flux cored 60/40 wire, 18 swg, in handy plastic
dispenser. Appru_ximatelv 3 metres {28gm).
_ ADAMIN Electric Stylus. £15.04

\\\\ Writes like a balipoint in Gold, Silver, Copper or 6

colours, on card, plastics, leather etc. Personalise

wallets, bags, albums, books, —
models . .. Operates at 4.5v from its own plug/ BV\&

transformer — totally safe. Supplied with coloured foils.

118113; 1 P ). DEF
37-94 DUCEYS R ROALU ROYDO RO 20 D1 689 05/4
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DIGITAL ULTRASONIC DETECTOR
USs 5063

s +“.p‘_‘.

@ 3 levels of discnmination against false

alarms
® Crystal control for greater stability
@ Adjustable range up to 25ft.
@ Built-in delays
® 12V operation
This advanced new module uses digital signal
processing o provide the highest level of
sensitivity whilst discriminating against potential
false alarm conditions. The module has a built-in
exit delay and timed alarm period, together with a
selectable entrance delay, plus many more
outstanding features.

ULTRASONIC MODULE
Us 4012

£10.95 +VAT.

@ Adjustable range from 5-25ft,

This popular low cost ultrasonk detector 1s
already used in a wider range of applications from
ntruder detectors to automatic light switchesand
doos opening equipment, featuring 2 LED
indicators for ease of setting up N

INFRA-RED SYSTEM
IR 1470 only £25.61 +V.AT.

Consisting of separate transmitter and receiver
both of which are housed in attractive moulded
cases. the system provides an snvisible
modutated beam over distances of up to 50ft
operating a relay when the beam is broken
Intended for use in security systems. but aiso
ideal for photographic and measurement
applications.  Size 80 by 50 by 35mm

POWER SUPPLY & RELAY UNIT
PS 4012

Provides stabiised 12V output at 85mA and
contains a relay with 3 amp contacts. The unit ts
desigred 1o operate with up to 2 ultrasonk units
or 1 infra-red unit IR 1470, Prica €425 + VAT

SIREN MDOULE SL 157

Produces a foud penetrating shding tone which.
when coupled to a suitable horn speaker,
produces SPL’s of 110dbs at 2 metres.
Operating trom 9-15V Prica £2.95 + VAT,

52" HORN SPEAKER HS 588

This weather-proof horn  speaker provides
extremely mgh sound pressure levels {110dbs
‘at 2 metres) when used with the CA 1250, PS
1865 or SL 157. Prcs £4.85 4+ VAT

3-P0S. KEY SWITCH 3801

Single pole, 3-pos. key switch intended for use
with the CA 1250 Prics £3.43 + VAT

Add 15% VAT to all pnces

Add 50p post & packing to all ordeis
Units on demonstration

Shop hours 900 1o 530 pm

Clased Wednesday

Saturday 9.00 to 1 00 pm

SAE with all anguines

Order by ‘el.-phm;gim post

e g

it card

ALARM CONTROL UNIT
CA 1250

Price £19.95 + V.AT.

The heart of any alarm system Is the control unit

The CA 1250 offers every possible teature that

is likely 1o be required when construcung a

system whether a highly sophisticated

instaliation or simply controlling a single

magnetic switch on the front door.

® Built-in electronic siren drives 2 loud speakers

® Provides exit and entrance delays togethet
with fixed atarm time

@ Battery back-up with trickle charging facility

®Operates with magnetic switches. pressure
pads. ultrasonic or |.R. units

@ Anti-tamper and panic lacility

@ Stabilised output voltage

@2 aperating modes - full alarm/ant-tamper
and panic facility

@ Screw connections for ease of installation

@ Separate relay contacts for external loads

®Test toop facility

SIREN & POWER SUPPLY MODULE
PSL 1865

only
£9.95
+ VAT

NEY

Acomplete siren and power supply module which

. 1s capable of praviding sound levels of 110dbs

at 2 metres when used with a horn speaker. In
addition, the unit provides a stabilised 1 2V output
up to 100mA. A switching relay is also included
50 that the umit may be used in conjunction with
the US 5063 1o form a complete alarm.

HARDWARE KIT
HW 1250

only
£9.50
+ VAT

This attractive case 1s designed to house the
contrel unit CA 1250, together with the
appropriate LED indicators and key Sswitch
Supplied with the necessary mounting pillars and
punched front panel. the unit is given a
professional appearance by an adhesive silk
screened label. Size 200 by 180 by 70mm

ULTRASONIC MODDULE
ENCLOSURE

only
£2.85 ¢
+ VAT 7

Suitable metat enclosure far housing an indmdual
ultrasonic module type US 5063 or US 4012,
Supplied with the necessary mounlmggillars and

screws etc. For US 5063 order SC
US 4012 order SC 4012,

RiSCOMP LIMITED

Dept. ETI 12

21 Duke Street,

Princes Risborough,

Bucks HP17 OAT

Proces Risborongh (084 44) 6326

063; for




Phil Walker describes a card that can be used as a way of
storing machine code routines, or simply as a computer-
controlled EPROM programmer/verifier/duplicator.

n interesting feature of the
A Oric-1 and the new Atmos

home computers is that they
have two extra ways of adding
machine code routines to BASIC
programs. Most machines offer a
USR statement which can pass
parameters and control to
machine code routines and some
also have a CALL statement or
equivalent. The Oric-1 and Atmos
machines also sport! and & which
are recognised by the interpreter
as extensions to its usual capa-
bilities. On encountering one of
these symbols in a program the
interpreter transfers control to
routines starting at locations in
memory previously specified by
the program. In addition para-
meters following the extension
symbol are available to the rout-
ine. This makes them much more
useful than the simple USR or
CALL statements and more like a
proper BASIC keyword.

This project is designed to en-
able the owner of one of these
machines to develop machine
code routines for graphics, games
or other special purposes in non-
volatile RAM and at some later
date program it into EPROM.
Routines already in EPROM may
be transferred to the RAM, mod-
ified and incorporated into other
programs before being put into
EPROM. Another feature of this
project is that the effective addres-
ses of the EPROM sockets on the
board can be modified under pro-
gram control in 2K blocks. The
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effective RAM and programming
sockets can also be similarly mod-
ified and the functions available in
any block can be set up at any
time by the use of a memory write
operation to one of four locations.

The whole board appears to
the computer as a block of mem-
ory occupying 8K from 8000h to
9FFFh and four locations BFFCh to
BFFFh, the latter being the control
locations for the configuration and
EPROM programming functions.
The main memory block was
chosen both from the ease of
decoding point of view and to be
reasonably out of the way of nor-
mal use of the machine. However
if hi-res graphics are used on a 48K
machine there may be some con-
flict with the character sets bet-
ween 9800h and 9FFFh.

Facilities

This project has been designed
with machine code programming
in mind but could be used equally
well to provide access to blocks of
data which are permanently stored
in EPROM. It provides all the
facilities needed to develop and
store routines in association with
one of the assembler programs
available. A notable feature of the
project is that up to four EPROMS
can be accommodated on the
board each up to 8K x 8. These
can be selected in 2K blocks and
used directly or copied into the
on-board RAM for modification.
This can be very useful if, for
example, you have a large

machine code program ina 8K x 8
EPROM; you can copy 2K of itinto
RAM, modify it and run it before
programming the whole lot into
another EPROM.

Another way to use this project
is to build up a library of routines
in EPROM, possibly up to 64K in
total, and to select any of them at
will with the minimum of fuss.

The project is not designed as a
straight EPROM copier but it can
perform that function too by way
of the on-board RAM or the main
memory and some simple soft-
ware. The programming section
operates on a one byte at a time
basis and from one to 8192 bytes
can be programmed into the target
device with standard handshake
operation. Timing in programming
mode is derived from the mains
input frequency (beware 60Hz
areas!).

The main feature of this project
is that the function performed by
each 2K block of addresses in the
8K total can be programmed indi-
vidually to be one of four
functions. These can be:—

a) Read only from any one EPROM
socket;

b) Read from an EPROM socket,
write into the RAM;

¢) Read and write to the RAM,;
d) Read EPROM programming
socket, program a byte into
EPROM in socket.

Thus the RAM can be set to
occupy any or all of the 2K slots,
any EPROM socket can be
enabled in any 2K slot, the RAM
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and an EPROM socket can be
selected for writing and reading
respectively at the same address
slot and the EPROM can be
programmed at any or all address
slots.

All these functions are selected
by writing data into control ad-
dresses separate from the main
address range. There are four of
these control addresses, one for
each 2K address slot. Each control
address responds to four data bits:
D7 and D6 control the function to
be performed and D1 and DO
select which EPROM socket is to
be used (if any). These codes are
written into a fast bipolar memory
and stored as four words of four
bits each. When written, their
location in the memory is deter-
mined by address bits A1 and AQ
but when read for use by the con-
trol logic the required word is
selected by address bits A12 and
A11. It should be noticed that the
data input and output terminals of
this device are totally separate and
are separately and independently
controlled,

The use of such a device effec-
tively allows the address-decoding
of the board to be reconfigured at
will with no hardware changes and
a minimum of software interven-
tion. In this circuit, the two data
bits used to set the function are
decoded with the addition of the
R/W, @2 and SEL signals to give
eight possible combinations.

These are then combined to give
the three main control signals for
the EPROM sockets, RAM and
programming logic.

The signal to the EPROM soc-
kets is further decoded with the
remaining two data outputs from
the configuration RAM to selecta
particular socket. The RAM control
signal goes to the RAM via the
power fail circuitry. Lastly the pro-
gramming signal passes to the pro-
gramming logic where it and the
state of the R/W line determine
the next course of action.

Whenever the programming
function is accessed, the state of
the R/W line is sampled at the end
of the cycle. If it is high through-
out, then the relevant buffers are
enabled to allow data to be read
from the device in the program-
ming socket. No other action is
taken by the logic in this case. If,
however, the R/W line is low dur-
ing an access, then the current
address on A0 to A12 and the con-
tents of the data bus are captured
in latches and, at the end of the
cycle, the low state of the R/W
initiates a programming sequence.
This then puts the data in the latch
into the EPROM at the address
stored in the address latch. The
logic is arranged such that no com-
puter intervention is required or
possible during a programming
sequence. The only thing possible
is for the computer to read any of
the control addresses and set data

PROJECT

bit 7 which will be high during pro-
gramming and low when it has
finished.

The programming section has
been designed with the 25XX
series of EPROMs in mind but
27 XX series devices should be
possible with a little modification
to the wiring of the socket. Note
that only single supply devices are
permitted.

When using EPROMs in the
non-programming sockets it is
necessary to connect the as-
sociated links to reflect the type
used.

Construction

The PCB for this project has
been made with plated-through
holes. Although this costs a little
more than the same design with-
out through plating, we feel that
this is more than offset by the
easier construction and lower
possibility of missed links es-
pecially underneath IC sockets.
From experience with the pro-
totype, we know it takes a very
long time to solder all the through-
links on both sides of the board
and it is easy to miss one or forget
to solder a component on both
sides where necessary. If you
decide to make your own board
you will find out what we mean!

The order of construction we
recommend for this project would
be to start with (through links on
your own board then) 1C sockets
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Fig. 1 Block diagram of the project.
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HOW IT WORKS

T3 [RD:] Vo
BA12 w o) & Ll
NOTE: :
IC1,.2 ARE 7405244  IC13 1S 741502 ]
IC3,21 ARE 7415245  1C14 15741574 BA11 X :
ic4'1S 7415125 IC15 1S 74LS14 —0
IC5 IS 7418133 IC16 1S 74L810
IC6 IS 74LS139 IC17 1§ 4017 ! aASWY ov [ ATS
iC7 IS 74LS670 1C18,19,20 ARE 7415373 23| 20f R paees
IC8 1SG116LP 3 Q1,2 ARE BC182L 19 21
iCO IS 7418138 Q3'IS BFR79 = = — —
IC10 1S 74LS00 D1,2,3 ARE 0A91 S— ] — —
IC11 18 4071 D4'1$ 1N4 148 23 25
IC12 1S 74LS11 ZD11S BZY88C2V7 7 3
2 4
F oaohls 2 18 3 _5
| ZG:AM 17 3 4 6 — —
8:A13 4 16 5 7
O3 — —
O 12 154 d g — -
2 [[oh} 7 _ Y ESO — ES1 —
ST 7 8 1c8 o
31 Oremmmmamment po— J—
29oAL_ 8 12
o8 1 ]
27088 g 1 @
i 15 d — _—
i 15 a 17 —
1) 19 3 N = =
A7 -
250 2 18 R A 13 - =
23052_17_ 3 10 12 ) -
A5 4 3 3 | ™ —
Y I 5 4We CS Of i — ==
22 A3 6 ic2 14 i ool [© Iv ~To <
n OFATZ——E > NSl ga e ~ NL.é -
1WORT 3| 2 +5V ESV.
13080 11 9
: ;_z_l(c_so)
? 11 (31
14| 1C6t () (€52)
D7 2 —A 2
205z 13 LE1 F- O 32
skid 12OpES 15 y &5
1 105 = =
18OET 3 1c3 i 3 !
160553 12 >
SIS 4] 1 3 15
No5—3 T 5! 7] ¢ 0P 312
I an 1Pz 13
A 2
19 g 12> 3
2 IC9 : 11 4
3022 6 sb 5
'mT—Nﬁﬁm‘ﬁvﬁm:r\.? : 63 ,12
p—d
ics i £
IC4a \r/ b
5 R .3 19
2 oy 5V L .
R1
ICab 2k2
5[>\6 3
M 12 " R2 g
MAP/IODIS/ a
ROMDIS ” ICac 2k2 SK2/4 O—
6 O : R
2; ] 3 7 a4
! 58 OPs ;
714 1c6a 1P 17 o 1*
3G 2P - 110
apf _13,1C10a ov
; o
+5Y O—tr m
5y 51
-
Sk2a . . ' ) =
RE
1 1 . s MAD?
' g 4
c1 it ﬁ'Ngo ,Cdp;gj 14 PIN16 c2 I+ -w
22 == 'C12.318, 10.12.13, 1€5.6.7.9.17 140 ——= c 5
16V 19:2G:20 14,15,16 PIN 8 35V cé c1 B1 =
PIN 10 PINT7 ALL 47 = 5v3
SK2/2 O——l I T 1 ]
SK1/34 O- . b b 4 ¢

This project divides into two major parts. The
first i1s the memory and its associated control
logic while the second is the programming
socket and timing control.

All the address and data lines from the
ORIC or ATMOS are buffered by 1C1,2 and 3.
1C3 is abi-directional buffer which is normally
set to drive the board DATA bus rather than
back into the computer. Only when a read
operationis performedwhich accessestheon
board memory or control function does 1C3
drive towards the computer.

The R/Wlineisbuffered by IC4asince there
are six TTL inputs driven from this line and it
would probably be overloaded. The ¢2 line is
not buffered as it only drives two TTL inputs
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and this is usually allowable. The same signal
which controls the direction of |C3 also serves
to disable the memory and 1/O functions in
the computer so thatno disagreements occur
with two devices trying to drive the data bus
at the same time.

1C6a decodes the three top address bits to
give outputs which are active in the ranges
8000h — 9FFFh and AO0OOh — BFFFh, The first
of these is used to activate the memory func-
tion while the second is used to enable 1C4b.
The otherinputto 1C4b comes from C5 which
is a 13-input NAND gate. The inputs to this
gate are ¢2 and A2 to A12 inclusive. The out-
put of 1C5 will be low when @2 is high and the
address bus contents are:— XXX1 11111111

11XX (X=don’t care). Only when the output
of 1C5 is low and the enable input to IC4b is
low can the output of 1C4b go low. The enable
inputwill be low whenthe address bus pattern
iss— 101X XXXX XXXX XXXX and therefore
IC4b output is only low for addresses:—
1011 1111 1111 11XX which fall in the range
BFFCh to BFFFh and the ¢2 signalis also hig%\.
These four addresses are used to write into
the control logic and read from the program-

minﬁllogic.

When a WRITE operation is performed to
one of the four addresses, the output of IC4c
will go low and allow data to be written into
IC7. This device is a four-word, four bits per
word memory. When writing data into it, the
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See scan of centre circuit for
more information

word to be written is selected by address bits
A0 and A1 and the data is taken from data bits
DO, D1, D6, D7. (Note that there is no way to
read the stored data back into the com-
putert)

If a read operation is performed to any of
the four control addressesitwill cause IC4d to
be enabled via IC10b and [C10d. This will put
the state of the programming status logic on
to bit 7 of the data bus.

When an address in the range 8000h to
9FFFh is written to or read from, the relevant
output from 1C6a activates 1C9 and [C10a.
The output from 1C10a and the state of the
R/W line will activate IC10c if a READ oper-
ationis in progress. This will set its outputlow
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causing 1C3 to drive towards the computer
and set the MAP, IODIS and ROMDIS pins on
the computer connector low to turn off its
internal memory and 1/ O functions.

Also, A11 and A12 connected to I1C7 will
select one of the four words stored in it and
presentit to 1C6b and 1C9. The bits presented
to 1C9 correspond to the original D6 and D7
and are used to select the function to be used.
The two bits from 1C7 and the R/W line cause
one output from 1C9 togo lowwhen ¢2 is high
and the address decode function fromI1Céais
low. These outputs are combined in IC12a, b
and c to give outputs to enable the EPROM
sockets, the RAM orthe programmer. Thetwo
remaining bits from 1C7 are passed to 1C6b

PROJECT : EPROM Card

and select the EPROM socket to be accessed
when enabled by the output from I1C12a,
These bits correspond to D and D1 of the
original data and now represent 2K blocks of
memory space.

The output from 1C12a activates the
EPROM sockets, from 1C12b the RAM and
from 1C12¢ the programmer logic. The cir-
cuitryaround IC11 and Q1 and D1, D2 and B1
ensures that the power supply to IC8 never
drops too low and that the WE, OF and CS
inputs are held high and inactive when the
main power supply is absent or low.

PROGRAMMER SOCKET

FUNCTIONS

When IC7 has been programmed such that
IC12cis activated by a read operation and no
programming is in progress, the output of
1C13a will go high and cause 1C18,19 and 20
to capture the current state of the address and
data busses. Also as the R/W line will be high
and I1C14a Q output wili be high, IC16awill Ee
low and will enable the buffer 1C21 to transfer
datafroman EPROMinthe programsocket to
the data bus. At the end of the memory cycle
as the output of 1C13a goes low the state of
the R/W line will be latched into 1C4a. If this
wasaread operationthen iC14awill stayinits
set state (Q output high).

When the same conditions are set up but a
write operation is in progress, the only dif-
ference is that IC16a output remains high and
thus IC21 is not enabled. However at tEe end
ofthe cycle, when the current state of the R/W
line is clocked into IC14a, it will send the Q
output low and the Q output high. The high
level on the Q output holds the output of
IC13a low and effectively prevents further
read and write ogerations to the program-
ming socket for the time being. This output
also forms the status output from this part of
the logic and a high level shows that the pro-
grammer is ‘busy’.

When the Q output of IC14a goes low, this
removes the reset signal from 1C17. Now this
device canrespond to the 10ms pulses onpin
12 derived from the rectified mains by 1C15b.
The first pulse sets pin 3 low which in turn
drives IC15¢ output high and I1C15f output
low. This last output enables the output from
1C20 which has previously stored the data on
the data bus to be programmed into the
EPROM. The output from IC15c is also used
todrive onepinofa2516 EPROMorindirectly
via IC16b and IC16c for 2532 and 2564
devices.

After the next 10ms pulse, IC17 pin 4 goes
high and forces 1C13d output high. This turns
Q2 and Q3 onthus switching the +25V supply
through to the EPROM. -

The next pulse sends 1C17 pin 7 high and
hence 1C15d output low. This sets 1C14b Q
output high and keeps the +V supply on via
1C13d. The Q outputforces [C16b output high
and hence IC16¢ output low. The Q outputis
also used as input to 2516 devices.

The next four pulses cause no changes in
the logic states, but the next pulse after these
causes 1C17 pin 9 to go high which then puts
1C13b output low. This resets 1IC14b Q output
low and Q output high and turns off the pro-
gramming voltage.

The last pulse puts 1C17 pin 11 high which
forces 1C13c output low which sets 1IC14a Q
output high. This then resets IC17 to have pin
3 high and signals the end of a programming
cycle by the 6 output of IC14a going low.

1C15e, C1 and R9 form a power-on-reset
function which forces 1C13b and IC13 ¢ out-
puts low for a short time to ensure that IC14a,
IC14b and IC17 are in the correct initial
states.

SW2 is used to select the correct logic
signals to program 2516, 2532 and 2564
EPROM devices. For 27XX devices some
rearrangement of wiring may be required.
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PROJECT : EPROM Card

Using the same procedure it
should be possible to check that
the correct signals appear on the
programming socket via SW2.

If all is well so far, remove the
oscillator and connect the pro-
gramming suppy to SK2 pins 1 and
4 as shown on the diagram. Re-
peating the above procedure
should not put pulses of +25V on
the selected pin(s) of the program-
ming socket and suitable logic
levels on the others. The actual
sequence is best checked with an
oscilloscope if one is available.

Having reached this stage, 1C12
can be replaced and you should
have a fully operational board
which can be reattached to your
computer. If you wish to make the
RAM on board non-volatile, the
NiCad battery should be soldered
onto the PCB. This battery should
be charged, before serious use is
made of the board, at TO0mA for 14
hours. After this, periodic use
should keep it topped up but
occasional charges at 1 mA in
addition are advisable.

If you find that the start up
routine of the computer is corrupt-
ing the RAM contents then fita
switch across R4 and close it to
protect the RAM. (You cannot read
it with this switch closed.) Note,
also, that the programming supply
switches between +5v and +25v.

Programming 27 XX Series

Devices

Although the project was not
designed for it, there should not
be too many differences to take
account of when programming
27 XX series devices so long as
single rail only types are used. In
fact, 2716 devices should work in
place of 2516 without modifica-
tion. The details for other types
should be as follows:
2732 types:
remove D3, connect 4k7 resistor
from collector Q3 to0V;

EPROM Type Link
2516
2532
2564
2716
2732
2764
Notes:

27XX series EPROMs connect A to the
track feeding pin 22 of the socket instead
oftoY;

(2) High current operation;

2 toWand cuttrack underboardtoisloate
pins 2 and 27 from 0V and connect pin 27
to +5V.

(1) To restore low current operation of |

(3) High current; alsoneed to connect pin |

Table 4 EPROM type
selection links.
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connect collector Q3 to pin 22 on
socket;

connect IC19 pin 12 to pin 23 on
socket;

connect |C16 pin 8 to pin 20 on
socket;

2764 types:

cut tracks to pins 2 and 27 under
PCB;

connect IC19 pin 9 to pin 2 of
socket;

connect 1C19 pin 12 to pin 23 of
socket;

connect Q3 collector to pin 1 of
socket;

connect pins 20 and 22 on socket
to0V;

connect IC14 pin 8 to pin 27 on
socket;

The 2732 and 2764 connections
are instead of the switch,

“ROM" Packs

If you have one of the non-
volatile “ROM” packs which
usually consist of CMOS mem-
ories together with a small battery,
it is possible to‘program’ one of
these in one of the normal EPROM
sockets by breaking the connec-
tion between IC12a pins 1 and 2
and linking IC12 pin 1 to IC9 pin
15 (C on the circuit diagram). This
will select the EPROM sockets for
read and write operations instead
of read only. Note, however, that it
is not advisable to have EPROMs
in the sockets when this is done as
this will mean that their outputs
will conflict with the bus buffers
during a write cycle.

The ETI PseudoROM (June '83)
is a device of this type and could
be used with minor modifications
to take account of the difference
in pin function. Do not try to pro-
gram such a device in the pro-
gramming socket!!!

Power Supplies

The power requirement for this
project is fairly simple and can be
derived from a transformer with
two 12 volt secondaries and rated
at about 15 VA, We used a toroidal
type because it was convenient.
The secondaries are connected in
series and full wave rectified by a
bridge rectifier. This gives in the
region of 34 to 36 volts across the
reservoir capacitor. This voltage is
regulated down to the required
25V by a 7812 IC regulator and its
associated resistor chain. The
+25V supply to the main PCB
goes via a relay switch which
makes sure that this supply is not
applied until a manual push but-
ton has been pressed. Another
push button serves to turn the
+25V off when not required.

The raw supply for the +5V rail
is taken from the centre tap of the
transformer windings via a diode
and dropping resistors to a sub-
stantial reservoir capacitor. From
here another IC regulator provides
the +5V supply to the main board.
The isolating diode is present so
that an unsmoothed T00Hz wave-
form can be tapped off the trans-
former for use as a timing signal on
the main PCB. The resistors are
used to reduce power dissipation
in the +5V regulator as it is oper-
ating with a high input voltage.

If alternative arrangements are
to be used for these supplies, they
should be able to deliver +5V at
0.5A, +25V at 0.1A and 12V RMS
unsmoothed rectified (100HZ) at
10mA. Alternatively a 100Hz pulse
generator could be used.

Also provided on our power
supply desigh are facilities to
charge the Ni-Cd battery at TmA
or T0mA if needed. ETI

—Q +25V

ov

10k

BC107 4k7
or simiar

—() 45V
> 390R
=
Fig. 4 Circuit O ov
diagram of a
suitable PSU oM
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hobbUDOGES

COMPUTING AND ELECTRONICS

Project development materials

Computer Cables
& Connectors

We now offer an extensive range of computer cables & connectors
including a spectrum user port extender cable. The following are

just a few of our extensive range, send for new cable & connector
price list.

Spectrum User Port Extender

This 56 way IDC connector & ribbon cable assembly specially
produced to fit the Sinclair Spectrum overcomes the
interconnection problems associated with user port add-ons.
Available as a double ended assembly with a user-port PCB male
converter or single ended for wiring onto your own equipment.
HB/2069 6" double ended extender & PCB £8.85*

HB/2068 9" single ended assembly £4.76"

HB/2093 56 way IDC connector only £3.34"

HB/3005 1 slot flexible backplane £12.70"

BBC Printer Lead

26 way BBC/Centronics parallel printer lead HB/3001 £7.00*
BBC Tape Recorder lead HB/3002 £1.53"
Printer leads (centronics) available for many other machines.

VIC/CBM64 Cassette Interface

Works with most data recorders & will load commercial programs!
HB/3000 £12.50* Kit HB/3003 £8.60"

Edge Connectors

Double sided edge connectors 0.1” pin to pin and 0.2" row to row.
All sizes are available in straight wire wrap Style ‘A’ or with the
leads cranked to clip on the edge of a 1.6 mm circuit board Style
‘B’. The range is chosen for compatability with commonly found
home computers, as well as for general use.

28 + 28 way, tinned contacts, keyed pin 5 suitable for use with
Sinclair SPECTRUM

28 + 28/5 Connector Style ‘A’ HB/440 £1.70"

28 + 28/5 Connector Style ‘B’ HB/441 £1.75”

23 + 23 way, tinned contacts, keyed pin 3 suitable for use with
Sinclair ZX81

23 + 23/3 Connector Style ‘A’ HB/438 £1.40"

23 + 23/3 Connector Style ‘B’ HB/439 £1.65”

Universal user port extension PCB as supplied in Micro Interface
Kit. HB/2012 £0.87"

Interface Prototype board can be used with style ‘A’ connectors &
user port extension to give flexible add-on system HB/2091 £4.25"

Micro Interface Kit

Professionalise your add on projects. Kit comes complete with
attractive black ram pack style case, pre-etched & drilled double
sided PCB, 28 way 0.1 pitch connector, 9 way D output plug &
extender card. Suits Spectrum, ZX81, etc.

Order ref. HB/2090 £9.50"

ETI JUNE 1984

ZX/Spectrum Intelligent Joystick I/F

*Treble your game scores overnight!*

Suitable for Atari type joysticks. The kit provides an interface to
enable ALL games programs to be played with joystick control.
Tell it once & the keys for that game are remembered forever.
Spectrum Kit & Joystick HB/2061 £27.31 less joystick £20.80

ZX81 Kit & Joystick HB/2060 £27.31 less joystick £20.80

Easy Add-ons for ZX Spectrum & ACE

17 exciting electronic projects to build and run your own micro.

O LIGHT PEN ©® WEATHER STATION

@ PICTURE DIGITISER ® + OTHER EXCITING &

@ KEY PAD INTERESTING PROJECTS
©® MODEL CONTROLLER

REALISE THE REAL WORLD POTENTIAL OF YOUR MICRO

A newly released book written by well known author Owen Bishop and
published by Bernard Babani gives full descriptive details on how to
build all 17 projects - all are fairly simple and inexpensive to construct -
The most complex component {the DECODER) is supplied in kit form
ready to assemble with all components and plated through PCB. -
Components for the projects are readily available locally orfound in your
workshop drawers.

Simple programmes are included to get you started but of course the
more experienced programmer can have hours of fun writing complex
programmes. Please state computer when ordering.

Order ref HB/2000 “EASY ADD-ONS” BOOK

+ DECODER KIT £24.00
Order ref HB/2001 “EASY ADD-ONS"” BOOK ONLY £3.00
Order ref HB/2002 DECODER KIT ONLY £22.00
Order ref HB/2003 DECODER PCB ONLY £8.00

AVAILABLE SOON

Easy Add-on Projects for
BBC, Electron, Commodore 64, VIC 20

ZX81 Hi Resolution Graphics Kit

Improves screen resolution to 256x176 pixels enabling superior
graphics to be easily programmed. Plugs directly into ZX81
ROM socket & is complete with extensive software tape.

Order ref. HB/2070 £22.00

pLU

¥ U.V. Sensitised Printed Circuit Laminate,
Chemicals & Equipment.

% Daylight Photography & Label System.

Y Printed Circuit Artwork Aids.

Y Connectors, Cases & Hardware.

HOBBYBOARD CATALOGUE

The Complete Printed Circuit Workshop.

Newly Published Full Catalogue price £1.50 (refundable with
1st order over £10)

*Prices inclusive of VAT, carriage 60p in U.K. Overseas orders
please add extra carriage to published prices.

hobbyboord:

complete P.C.B. workshop

adivision of

KELAN ENGINEERING Ltd
Hookstone Park
Harrogate, N. Yorks
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BSR P256 TURNTABLE
P256 turntable chassis ® S shaped tone arm
® Belt driven ® Aluminium platter ® Precision
calibrated counter balance ® Anti-skate {bias)
device) ® Damped cueing lever ® 240 volt AC
operation (Hz) ® Cut-out template supplied @
Completely manual arm. This deck has a com-
pletely manual arm and is designed primarily
for disco and studio use where al! the advan

Price £32.35 each. £2.50 P&P

tages of a manual arm are required

READY BUILT

(MJ POWER AMPLIFIER MC)*D:JTN

power supply and glass fibre p.c.b. assembly

‘tativn makes this amplifier ideal for P.A,

NEW QMP100 Mk.Il POWER AMPLIFIER
MODULE Power Amplitier Module complete
with integral heat sink. toroidal transformer

Incoporates drive circuit to power a compat-
ible LED Vu meter. New improvad specifi-

tnstrumental and Hi-Fi applications.
Loads.— Open and short circuit proof4/16
ohms.

Frequency Response.-— 15Hz - 30KHz - 3dB.
THD..— 0.01%

S.N.R. (Unweighted} — - 118dB + 3 5d8
Sensmvnty for Max Output — 500mV at
10K.

Size;— 360 X 115 X 72mm Price — £31 99
- £2.50 P&P. Vu Meter Price:-- £8.50 + 50p
P&P.

100 Watt 300mm X 123mm X 80mm Price: £39.99

Vu meter
New model.
Improved specification
o
MOS-FET
HIGH SPEC.
MODULES

200 Watt 300mm X 150mm X 100mm Price: £62.9

MOS-FET VERSIONS AVAILABLE UP TO 300 W. R.M.S.
s
] 300 Watt 330mm X 147mm X 102mm Price: £79.99

+ £2.50 P&P
+ £3.50 P&P.
+ £4.50 P&P

Price: £7.99 + 75p P&P.

{12 voh) Price: £12.49p ~ 75p P&P.

B. K. ELEGTRONIGS

HOBBY KITS. Proven designs including glass
/\I\IT"[\”.I[H[C @ fibre printed circuijt board and high quality
components complete with instructions.

FM MICROTRANSMITTER (BUG) 90/105MHz with very sensitive
microphone. Range 100/300 metres 57 x 46 X 14mm (9 volt)

3WATT FM TRANSMITTER 3 WATT 85/115MHz varicap controlled,
professional performance. Range up to 3 miles 35 X 84 X 12mm

SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/
RECEIVER 27MHZ Range up to 500 metres. Double coded modulation
Receiver output operates relay with 2amp/240 volt contacts. Ideal far
many applications. Recewer 90 X 70 X 22mm (8/12 volt), Pnce:
£16.49. Transmitter 80 X 50 X 15mm {9/12 volt). Price: £10.29
P&P + 75p each. S.A.E. for complete list

* SAE for current lists.

3 watt FM

PIEZO ELECTRIC TWEETERS — MOTOROLA

Join the Piezo revolution. The low dynamic mass (no voice coil} of a Piezo
tweeter produces an improved transient response with a lower distortion
level than ordinary dynamic tweeters. As a crossover is not required these
units can be added to existing speaker systems of up to 100 watts {moreit2 §amp -
put in series). FREE.EXPLANATORY LEAFLETS SUPPLIED WITH EACH
TWEETER

LARGE S.A.E.
For details of
disco mixers,
speakers, kits,
madules,

buglar alarms,
turntables, etc.

TYPE ‘A’ (KSN2036A) 3" round with protective wire
mesh, ideal for bookshelf and medium sized Hi-fi
speakers. Price £4.29 each + 30p P&P.

TYPE 'B' (KSN1005A) 3" super horn. For general
purpose speakers, disco and P.A. systems etc Price
£4.99 each + 30p P&P.

TYPE 'C’ (KSNBO16A} 2" x 5" wide dispersion
horn. For quality Hi-fi systems and quality discos etc
Price £5.99 each «~ 30p P&P

TYPE ‘D’ (KSN1025A} 2" < 6" wide dispersion
horn, Upper frequency response retained extending
down to mid range (2KHz}. Suitabte for high quaiity
Hi-fi systems and quality discos Price £7.99 each
+ 30p P&P.

TYPE ‘E’ (KSN1038A) 33,” horn tweeter with
attractive silver finish trim. Suitable for Ht-fi monitor
systems etc. Price £4.99 each t 30p P&P.

SPECIFICATION
Output Power'— 110 watts R.M.S. L

itter

LOUDSPEAKERS POWER RANGE

THREE QUALITY POWER LOUD-
SPEAKERS (15", 12" and 8" See 'Photo}
{deal for both Hi-Fi and Disco applications
All units have attractive cast aluminium
{ground finish) tixing escutcheons. Specifi-
cations and Prices.

15" 100 watt R.M.S. Impedance 8 ohms
50 oz. magnet 2" aluminium voice coil, Res
Freq. 20 Hz. Freq. Resp. to 2.5KHz. Sens
97dB. Price: £34.00 each + £3.00 P&P
12" 100 watt R.M S. Impedance 8 ohms
50 0z magnet, 2" aluminium voice coil, Res
Freq. 25Hz. Freq. Resp. to 4 KHz Sens. 95dB
Price: £24.50 each + £3.00 P&P

8" 50 watt R.M.S. Impedance 8 ohms. 20
0z. magnet. 1%" aluminium voice coill, Res
Freq. 40Hz Freq. Resp 1o 6 KHz, Sens. 9208
Biack Cone. Price: £9.60 each. Also available
with black protective grille. Price: £10 50
each. P&P £1.50.

12" 85 watts R.M.S. McKENZIE C1285GP [LEAD GUITAR, KEYBOARD, DISCO} 2~
aluminium voice coll, aluminium centre dome, 8 chm imp.. Res, Freq 45Hz, Freq. Resp. to
6.5kHz., Sens, 98dB. Price £24.99 + £3 carriage

12" 85 watt R.M.S. McKENZIE C1285TC (P.A., DISCO) 2" aluminium voice coil Twin cone.
8 ohm. imp., Res. Freq. 46HZ, Freq. Resp. to 14KHz. Price £24.99 - £3 carriage.

156" 160 watt R.M.S. McKENZIE C15 ({BASS GUITAR, P.A.) 3" aluminiumvoice coil. Die cast

chassis. 8 ohm imp., Res Freq. 40Hz., Freq. Resp. 10 4KHz. Price £49 + £4 carriage. Cabinets
fixings in stock S AE

* Official orders welcome * All prices include VAT. » Sales

UNIT 5, COMET WAY. SOUTHEND ON-SEA.

ESSEX S$S2 6TR TEL 0702-527572

AURAK

HIFI CONSULTANTS AND RETAILERS

Have you ever built an audio project and been
disappointed with the results?

It has become apparent to us that he who builds
audio equipment with the cheapest components
he can find is asking for compromise and
disappointment.

It is now a well documented fact that component
quality can have considerable effects on sound
quality.

We have conducted extensive listening tests on a
large variety of components and can offer advice
on component selection.

We can also supply top quality components
including:—
‘WONDERCAPS’ from America, the finest
capacitors for audio use.
‘FILMCAP prosec 85 ultra low ESR capacitors

Metalised film resistors

High speed, ultra low output impedence regulators

We also stock high quality decks, arms, cartridges,

amplifiers and loudspeakers — see HiFi Answers

and HiFi News for agency lists.

2nd Floor Suite
46 Wood Street
St Annes on Sea
Lancashire FY8 1QC
0253 729 111

At last the ideal of all the sound coming from one
piston-like diaphragm, unspoiled by crossover units
and resonant enclosures.

These radically novel loudspeakers set new standards
both in sonic realism and spatial presentation —

“The best stereo you are likely to hear. .. Quad class
nuff said” ... Paul Messenger Hi-Fi News Nov'83.
Drive units fov buildingintoenclosuresasdescribedin
this magazine are £140 per pair plus VAT and postage.
Complete lovdspeakersin Luxury & Basicenclosures
are available. Details and prices from:

Merseyside Acoustic Developments
131 Mount Pleasant
Liverpool L3 5TF
Tel: 051-709 0427

ETI JUNE 1984
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REVIEW

QED

A230 STEREO
AMPLIFIE

The A230 stereo amplifier heralds the arrival of a complete,
British designed and built hi-fi system from QED. The ETI team
have been putting it through its paces.

complete new range of hi-fi components from
QED Audio Products Limited. Over the next year
or so they plan to introduce a turntable, a cassette deck
and a loudspeaker system to complement the amplifier
and the T231 tuner which has been launched alongside
it. All the items will be designed and built in this coun-
try and there are plans to offer the turntable as a kit.
QED are perhaps best known at present for their 79
strand loudspeaker cable, but they actually manufac-
ture a wide range of audio accessories including tape
and loudspeaker switching units, headphone adaptors,
mains suppression and distribution units, loudspeaker
stands and a moving coil input amplifier. In extending
this range to cover complete systems they have fixed
their sights very firmly on the Japanese competition.
The components are stackable, allowing them to
compete with the rack and tower systems which are so
popular at the less expensive end of the market, but
they are also available in no less than seven different
wood veneer finishes in addition to the basic metal-

The A230 stereo amplifier is the forerunner of a

feanafil)
AMPLFIRR AL

The A230 with the matching T231 tuner, which, unfortunately, we didn’t get our handson...

ETI JUNE 1984

cased version, thus broadening their appeal con-
siderably. The front panels have an attractive
graphite-grey finish with light green legending, and this
too is intended to set them apart from the standard
silver finish found on most Japanese systems. The
amplifier is also going to be sold at a price which will
allowitto compete directly with the Japaneseimports —
£99 including VAT.

The same philosophy, that of beating the Japanese
attheirowngameas QED putit, is extended tothe actual
design of the amplifier. The uncluttered front panel
reflects an attempt to avoid all circuitry which is not
absolutely essential, both to improve the overall sound
quality and to make the amplifier as simple to operate
as possible. There are no tone controls, no electrolytic
capacitors in the signal path, no output fuses, and no
output limiting circuit. There are two sets of
loudspeaker output terminals, one of which is switched
out when a jack is inserted into the headphone socket
while the other remains in circuit permanently. It is thus
possible to connect a pair of loudspeakers to the out-
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Internal shot of the A230 showing the transformer and heatsink, whose sizes gave initial cause for concern.

put of the amplifier without any intervening switch con-
tacts, fuses, limiting circuits or other potential source of
signal degradation.

The A230 is built almost entirely on one large PCB
which extends into every part of the case. A semi-
circular cutout in it provides clearance for the toroidal
transformer which is the only major component moun-
ted directly to the case. The potentiometers, switches,
reservoir capacitors and most of the sockets are all
soldered directly to the PCB and the heatsink mounts
through the back of the case to link up with the output
transistors which are also on the PCB. 1% metal film
resistors are used throughout and the PCB itself is made
of a material called FRG 50 which QED claim is very
tough.

The manufacturers’ specifications for the A230 are
given in the accompanying table. A peak output power
in excess of sixty watts per channel is claimed and QED
say that high peak powers are maintained even into dif-
ficult loads. Inputs for disc, tuner and tape are provided
and the tape selector also provides a tape monitor

RMS Power Outputs
(both channels driven)

30 Watts per channel into 8 Ohms
48 Watts per channel into 4 Ohms

36 Watts RMS into 8 Ohms
56 Watts RMS into 4 Ohms

Total Harmonic distortion Less than 0.1% 20Hz to 20khz.
-3db @ 10Hz and 30khz.
Disc =-65db. Tape and tuner = -80db

Single channel driven

Power Bandwidth
Signal to noise
Better than 32db

+0db -%2db (30Hz to 20kh2)
3mV into 47K and 150pf

Disc input overload
RIAA Accuracy

Disc input sensitivity
Tape and Tuner sensitivity 300mV (inputs and ouputs)

Only suitable for use with high

Headphone socket
impedance headphones (600 Ohms etc)

Mains fuse 0.5 Amp (anti-surge)

Dimensions (mm) 355 x 237 x 64
Graphite grey

4.75 Kg.

Finish

Weight (inc carton)

Table 1. Manufacturers’ specifications
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function for use during recording, The disc input is
equipped with phono sockets while DIN sockets are
used for tuner and tape. 4mm sockets are used for the
loudspeaker outputs. A jack socket on the front panel is
provided for use with high impedance headphones
only and this can be arranged to switch out the
loudspeakers as explained earlier. The only remaining
controls are the volume and balance potentiometers,
the mains switch and a green LED to indicate power
on,

On Test

One of the first things we did when the amplifier
arrived was to take the cover off and have a look inside.
The use of a single large PCB makes for a very clean
layout with an absolute minimum of interwiring and
just about everything is immediately visible and readily
accessible. Good quality components do indeed seem
to have been used throughout and the quality of the
general construction is also high. The only things which
caused us any concern were the toroidal transformer
and the heatsink, both of which seemed very small in
view of the output levels claimed by the
manufacturers.

Rather than subject the amplifier to a group listen-
ing test in a single location, we decided to let each of
the ET! staff try it out individually in their homes. This
allowed us to compare it with four very different stereo
systems (two largely home-grown and two made up of
commercially available components) and to try it in dif-
fering domestic surroundings, It also enabled us to lis-
ten to the amplifier over an extended period and to
find out what it is like to live with.

Bearing in mind our reservations about the size of
the transformer and heatsink, we were pleasantly sur-
prised at the QED’s ability to supply high power levels
without apparent effort. Dave Bradshaw found that
very high volume levels could be coaxed from his
relatively inefficient transmission line loudspeakers, and
the volume had to be wound up very high indeed
before the QED showed any signs of stress. Others
were unable to try the amplifier to its limits in this
direction (mainly for social reasons!) but all reported
adequate power delivery up to the maximum required
under normal domestic listening conditions.

Bass response drew a more varied set of reports,
leading us to suspect that the amplifier behaved very
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REVIEW : QED A230 Stereo Amplifier

differently into the load presented by each set of
loudspeakers. Phil Walker described the bass response
as being a little light but clean, lan Pitt found the level
of bass similar to that achieved with his usual set-up
and described it as dynamic and well-controlled, while
Dave Bradshaw found the bass to be very extended
and prominent, at times almost unnatural, as though a
loudness control was in circuit. The difference may be
explained in part by the material each chose to audi-
tion the amplifier on, but it does seem that the bass
performance varies considerably from loudspeaker to
loudspeaker.

There was more agreement about the frequency
response across the rest of the audio spectrum.
Everyone found it very clean and largely neutral, the
treble was generally praised as being free from ringing
and sibilance effects, and the mid-range was felt to be
well-balanced, although Dave Bradshaw reported it
seeming slightly recessed in relation to the prominent
bass response.

All of the controls worked well and there were no
problems in using the facilities. The only exception was
the headphone output; QED say that only headphones
of 600 ohms impedance or higher should be used, but
in practice the solution is not as simple as that. Dave
Bradshaw found that his 150 ohm Yamaha headphones
worked perfectly well, but lan Pitt found that the
volume control had to be set to very low levels and the
circuit noise became apparent when using his AKG
K160/4 600 ohm headphones. Phil Walker reported
similar problems and difficulty in balancing the chan-
nels when using lower impedance headphones. It was

felt that some sort of attenuator circuit would be help-
ful here, either built into the amplifier or as an extra for
use with those headphones that don't match it well.

The only other point which received any comment
was the possible need for a mains filter. Phil Walker
found that loud clicks were produced whenever mains
driven equipment was switched on or off elsewhere in
the house, but the problem was not felt to be a serious
shortcoming and others found the performance no
worse in this respect than their own equipment.

To sum up, the QED A230 was judged to be a very
fine amplifier indeed and certainly well worth audition-
ing if you are looking for an amplifier in this price brac-
ket. The sound is the equal of that provided by many
more expensive amplifiers, and if you are more interes-
ted in this than in tone controls and other frills then the
QED should be a very attractive proposition. It does
seem to be affected quite critically in the bass region by
the loudspeakers it is coupled to, so it would be a good
idea to audition it carefully in this respect, and if you
are buying a system from scratch, to listen to it with as
many different loudspeaker systems as possible.

The QED A230 amplifier costs £99.00 including VAT in
its basic (metal) case. Wood veneer cabinets in the
following finishes are available for £20.00 extra:
mahogany, pine, beech, light oak teak and walnut.
Rosewood is also available to order, price on appli-
cation. The accompanying 1231 tuner (not reviewed
here) costs £119 in its basic (metal) case and can be
ordered with the same range of wood finishes for the
same extra charge. ETI

Newradl

NEWRAD INSTRUMENT CASES LTD

Unijt 19, Wick Industriai Estate, Gore Road
New Milton, Hants BH25 6SJ
Tel: New Milton 615774/621195

John Linsley Hood is famous for his high quality
amplifier designs. We have collaborated with
him to produce two kits based on the current
ETI pre-amp and power amp projects. We have
a reputation for designing high quality
enclosures and complete electronic systems.
These kits employ the best engineering tech-
niques we know. The enclosures were specially
designed with a pleasing blend of Satin
Anodising and hard wood finish.

Cost of Pre-amp Kit (complete)
£98 inc p/p please add 15% VAT

Part kits are also available plus PCB's.

To be announced- Price details of Power
Amplifier Kit, Conversion hardware for fitting
both units into a HI-FI tower system and also
19” Rack mounting options.

-

“Ghanging from bell wire or
~mains lead to QED 79 STRAND

SPEAKER CABLE is the
cheapest upgrade you will
ever make*-..

HI FlAgswers Nbyember, 1982.

\ \

. o - ?%
Beware of cheap imitations,
genuine QED 79 strand cable is
, embossed
& ‘QED AUDIO PRODUCTS”

endorsed by Dealers;
magazines and most important
of ali sausfied customers using
QED 79 strand cable,

Many people however, still make
the mistake of using thin “bell
wire'’ to connect their speakers,
not realising that the dynamic
losses involved are enormous,

QED 79 Strand Speaker Cable
avoids such losses, and offers an
AUDIBLE improvement over all
other stranded cables, with an
increase in clarity across the

full frequency range,

N¥ Price: 77p/metre.
available in black or white.

CABLE TERMINATION
ACCESSORIES.
TO FITQED 79 STRAND CABLE.

Pack of four 4mm plugs £2.50

D.1.N. Adaptors {pack of 2) £2,20

Cabte Terminators {
{pack of 2)

Pack of 4 spade terminais

£1.40
£2.50

Piease contact your local QED Dealer or write to us directly at the
address shown below
QA E D 4uDio PRODUCTS LIMITED
Unit 12, Ashford industnal Estate. Shield Road, Ashford, Middx. Tel: Ashford 46236

ETI JUNE 1984
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TRANSISTORS + DIODES

MARCO TRADING

Access

Tel: 0939 32763

Wem, Shropshire SY4 5EN

top of advertiseme
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nt) .
NEW-RETAIL: 1000 sq ft shop now open M

Tyf Price (£} | Type Price (€] | Type Price (€]} Type Price (€] | Type Price (£} | Type Price (£} | Type Price (£) | Type Price (€} 1 Type Price (€] | Type Price (£}
127 0.30 | BC108 0.10 | BC302 032 | 8D244A 065 | BF258 030 | 8T101/300 195 ] BYX36/150 022 | TIP32 040 | 25C1507 063 | DYBO2 088
AC178 030 | ABorC 0.12 § BC303 032} 80375 0.32 | BF259 032 {BT101/500 125 | BYX36/600 028 | TIP32C 060 | 25C1678 106 | DYB6/87 075
AC128K 034§ BC113 0.14 | BC307 0.10| BD410 0.76 | BF262 030 [BT102/300  1.35 | BYX48/300  0.72 | TIP33A 063 | 25C1758 068 | ECCB 0.95
AC132 055 | BC114 0.12 010{ BD434 068 | BF263 030 | BT102/500 165 | BYX49/300 047 | Tip3aa 072 | 25C1909 120 | ECC82 065
AC141 026 | BC11S 0.12 | BC323 0.99 | BD436 068 | BF270 0.30 | BT106 150 § BYX55/350  0.29 | iparc 046 | 25C1923 030 | ECC83 075
AC141K 040 | BC116 0.15 | BC32? 0.14 | 8D437 0.76 | BF271 0.26 |BT108 130 | BYXS5/600 0.3 | 1ypgapa 052 | 25C1945 288 | ECCa4 085
AC142 026 | BC11? 022 | BC328 0.4 | BD438 0.75 | BF273 0.18 { BT109 118 | BYX71/600 118 | 1ypa7 060 | 25C1953 076 | Ecces 00
AC142K 0.48 | BC118 0.17 | 8C337 0.12 | 8D439 0.68 | BF274 032 |BT116 125 | BYZ12 042 | roits 088 | 25€1957 076 | £cCes 0.95
AC151 045 | BC119 0.30 | BC338 0.12 | BDSO? 048 | BF323 0.2 | BT119 362 | C106D 080 | 1o = | 25C1969 288 | ecrao 095
AC152 045 | BC125 012 | BG350 014 | 80508 053 | BFX36 0.26 |BT120 360 | E1222 0.40 | TIP2955 060 | 52 2028 073 | Ecuat s
AC176 028 | BC140 0.28 | BCad0 0.30 | 80509 054 | BF337 026 [BT121 302 | £5024 0.30 | TIP3055 060 | occ2029 100 | Ecrisa s
AC176K 0.46 | BC141 042 | BCad1 032 | 80510 048 | BF338 026 |BT138/600  1.30 | GET872 048 | 1S4 032 | 50 2078 105 | E g
AC187 026 | BC142 030 | BC46Y 032 | BD517 056 | BF355 042 |BTISI/S60R  0.90 | ITT44 004 | TIS88 040 | 95Ca09 on | EC82 015
AC187K 0.40 | BC143 030 | BC547 0.12 | 80520 066 | BF363 082 [BT151/300R 115 | 1TT2002 on | 71590 025 | 552008 290 | ECL8E 0.8
1 028 | BC147 0.08 | BC548 0.92 | BD699 125 | BFa67 024 | BTY79/400R  2.80 | MEG402 020 | T1S91 028 | 55c21224 320 | EFS0 065
AC188K 040| AorB 0.10 | BC549 012 | BD707 0.88 | BF371 027 | BUI0OA 230 { MEG404/2 02 | ZTX108 012 | 5265166 120 | EF86 160
ACY40 0.88 | BC148 0.08 | BC550 018 | BDX18 2.35 | BF422 0.38 |BUI04 2.00 | MEU2? v60 | ZTX109 0.2 § 25C2314 oso | EF183 075
AD142 110 | AorB 0.10 | BC550C 0.18 | BDX32 210 | BFas50 038 |BUIOS 120 { MJa00 125 | ZTX212 028 | 25¢2335 150 | EF184 075
ADY43 110 | BC149 0.09 | 8C557 012 | BF115 032 | BF4s? 033 | BU105/02 156 | MJ2955 090 | IN40O1 005 | 25¢7749 270 | EH90 0.94
AD149 0.98 | BC157 0.10 | BC558 02| BF117 054 | BF458 036 |BU108 1.80 | MJ3000 198 | IN4003 005 | 25C2752 060 | EL34 250
AD161 042 BCI1S8 0.10 | BCX34 027 sF119 0.82 | BF459 044 |BUI24 1.75 | MJE240 060 | INa004 006 | 250234 064 | ELBa 069
AD162 042 | BC1s9 0.10 | BCY70 015 | BF120 0.38 | BFR33 022 |BU126 125 | MJE340 054 | IN40O6 007 | 250348 330 | EL509 550
AD161/AD162 0.98 | BC160 0.30 | 8CY71 017 | BF123 0.40 | BFR40 0.22 [BU133 180 | MJE370 088 | inapo7 0.07 | 250986 062 | EM8? 255
AF106 048 | BC161 030 | BCY72 08| BF125 0.42 | BFR41 022 | BU204 1.35 [ MJES20 048 | |ngta8 005 | 258134 380 | EY86/87 067
AF114 2.10 | BC1688 0.2 | 8cz10 168 | BF127 0.38 | BFRS1 030 | BU205 130 | MJE2955 099 | |N5d00 012 | 25¢135 190 | EY500A 165
AF115 2.10 | BC169C 010 | BCZ11 145 | BF152 0.16 | BFR61 032 | BU206 170 | MJE30SS 070 | \nsa02 015 | IN126 Y90 | pccas 050
AF116 210 | BC170 0.4 | BD124P 080 | BF154 023 | BFR62 028 |BUz08 155 [ MPSLOT 028 | neaos 016 | 21 252 | peces 065
AFT17 2.10 | BC1708 012 | BC130Y 068 | BF157 0.40 | BFR8S 034 | 8U208A 183 | 0Aa7 010 |\ 2400 018 | 35K45 076 | pcces 074
AF118 0.8s | BC1N 010 | BD131 0.34 | BF158 022 { BFR%0 1.72 | BU208/02 205 | 0Ag0 008 | | o8 o120 PCC13S 08
AF121 062 | BCITY 0.10 | BD132 34 | BF159 024 | BFT41 038 | 6U3Z63 1.75 | OA91 05 | N30 s o 678
AF124 048 | AorB 008 | BD131/8D132 095 | BF160 023 | BFT43 038 | BU407 165 | OA95 038 | 15920 o8 i 2]
AF125 048 | BCI72 0.08 | BD135 032 | BF167 030 | BFW10 079 |BUsgrD 1.80 | DA200 noe | 2N63 i 0.25W CARBON 86
AF126 o4s [ AorB 0.12 | BD136 036 | BF173 025 | BFwas 076 |BUX8G 370 | 0A202 0.15 | 2N706A 033 | ' oGiak7 ~ oMz RCR200 1%
AF127 o048 | BC177 020 | BD137 036 | BF177 042 | BFX29 028 |BUY20 175 | oc2s 210 | 2N2904 028 | i1k - 2m2 PCF801 1,45
AF138 068 | BC178A 022 | BD138 038 | BF178 0.30 | BFX30 030 | BUY69A 260 | OC26 1.70 | 2N2906 024 | 370 0n. 10f0r £3 PCF802 08s
AF178 0.68 | BC182 0.09 | BD139 038 | BF179 0.32 | BFX80 356 | BUY63B 198 | 0C28 150 | 2N2926G 010 PCFBO6 120
AF239 068 | ABorC 009 | BD140 038 | BF180 035 | BFX84 0.24 | BY101 048 { OC29 2.47 | 2N3053 022 PCL82 090
AF279S 075 | BC182L 0.09 | BD144 1.60 | BF181 035 | BFX85 026 |BY118 110 | OC35 175 | 2N3054 0.56 PCL83 250
ALI00 250 | ABorC 009 | BD145 182 | BF18Z 032 | BFX86 026 BY122 068 | OC36 175 | 2N3055 045 PCLB4 090
AL102 188 | BC183 009 | BD150A o0s1 | BF183 032 | BFX87 026 |BY126 0.12 | OCa2 072 | 2N3702 010 PCL86 098
ALIT3 220 | ABorC 010 | BD159 065 | BF184 032 | BFX89 065 |BY127 010 | 0Ca2x 1.40 | 2N3704 010 PCLBOS/85 135
ASY80 175 | BC1aaL 008 | BD160 165 | BF185 032 | BFY50 021 |8Y133 016 | OCa4 072 | 2N3708 0.10 | e T sop | PDS00 s
AU10 140 | ABorC 012 | BD165 04s | BF194 008 | BFYS51 021 |BY135 025 | OC45 058 | 2N3772 190 | Greri20ovoe  e0p | PFL200 135
AY102 432 | BC1BAL 0.10 | BD175 060 | BF195 010 | BFY52 021 |BY164 04s | OCT 050 | 2n3773 270 | tonFio00vDG  22p | PL33 150
BA102 034 | ABorC 0.10 | BD182 100 | BF196 0.10 | BFYS? 040 [BY179 066 | 0C72 052 | 3N3904 016 | 10nF500VAC  80p PLIG 145
BA110 0.67 | BC207 015 | 80183 118 | eria? 010 | BFYS0 030 |BY182 087 | oca: 068 | IN3906 016 | 15nF300vAC  30p | PLBY 085
BA21 0.40 | BC208 016 | BD184 120 | BFta8 014 | BFY90S 134 |BY184 040 | 0C200 246 | n5204 048 | 220Fa00VAC 320 | pLg2 075
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Feeling like using your Spectrum to zap the aliens, but put off
by having to remember which keys to use? Discover the joy of
a stick, using this interface by Mike Wynne-jones

This interface can be used to con- HOW IT WORKS__.
nect any Atari or Commodore Vic POSITION

compatible joystick to the Sinclair
Spectrum, It is read by the func-

tion IN 31, like several other inter-
facesion thie markedinotally thse up takin§ place. To use IN 31, A5,6,7 must

made by Kempston and Quick- : b df
( : : I/ Oread, [ORQ and
shot) and can be used with any iz ’ %’) ﬁu?sv: bagth g:ealgw/ e .

commercial software compatible : ' Note that the joystick can also be read
with these and several other joy- Bits 5,6,7 are always 0. at addresses 31 plus any multiple of 256.
stick systems. So, for example, if the stick is in This is extremely unlikely to cause a

4 3 ey roblem, as any software/hardwa
The different movements cause the top right corner, and the ‘fire System which reqyuires further a'd(‘,':e;i

a1 to appear in different bits of button is pressed, the number decoding would also, probably, need far
the number read in, as follows: read will be 25. more sophisticated analogue joysticks.
IC1aoutput goes highwhenA5, A6 are
low, and IC1cgoes highwhen| and
RD are both low. This means that when,
and only when, the address busses hold

ST

right
left
down

The circuit diagram is shown in Fig, 1. In
an 1/O operation with the Spectrum,
address bus bits A0-4 must be high, to
indicate thatthere is notakeyboard read

ruwnw=aoZ
|

all the correct signals, all inputs to 1C2
are high. Under these circumstances,
- the output of IC2, an eight-input NAND
gate, goes low.
IC3 is a 20-pin device consisting of
eight fri-state buffers. Four have a com-
mon Ot (output enable) pin, and the
I other four a common OE pin, enabling
T the chip to be used as a quad transceiver
ifrequired. Here, however, allbuffers are
required to switch on at the same time,
so the OE is driven directly from the out-
put of 1C2 (low when all signals are cor-
rect) and OE is driven from the output
of 1IC1d.
Whenever 1C3 is activated, the inputs
are buffered on to the outputs, ie on to
the computer’s data bus. Inputs 5,6 and

c1 c2 c3
TWOHTWDH T 100n R1 1k0 [ 7 are permanently low, causing the
) ATV
oV O—-4 & —a
o St corresponding joystick switch is closed,
IC2 15 74L530 TL I j putting a 1 or a 0 on the data bus.
IC3 1S 74L841
IC3 will all be at their high-impedance
. LA m- . state. ’
Fig. 1 Circuit diagram of the interface, — |

_
i . signals on D5,6 and 7 to be low when the
| interface is activated, and inputs 0 to 4
| ) o - ® /0 /0 /O /@ are pulled low by R1 to R5, or high if the
L - L j Whenitis not activated, the outputs of
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STICK
COMMON

A5

Ab -

AT

Fig. 2 Overlay diagram of the interface.

______PARTS LIST

RESISTORS (all %aW 5%)

R1-5 1k0
CAPACITORS

C1-3 100n ceramic disc
SEMICONDUCTORS

1C1 741502

1C2 741S30

1C3 7415241

MISCELLANEOUS J
9-way D-type plug, panel-mounting; Sin-

clair edge connector (for Spectrum); |
PCB; case; wire, etc

Fa

COMPONENT SIDE

Construction

A small PCB was used for the
project, and the component over-
lay is as shown in Fig. 2. Whilst it
would have been possible to
design a PCB so that the edge con-
nector could fit directly onto it,
this would have required a much
larger double-sided PCB, which
would have made the unit rather
costly to make. So we're afraid that
neatness has been sacrificed for
price!

The project was housed in a
plastic case, with a slot cut for the
edge connector and a hole for the
D-type plug. The height of the plug
in the case is fairly important, as
otherwise it will be difficult to plug
in the interface to the back of the
computer. No edge connector has
been provided at the back of the
case as it was judged that joysticks
are most likely to be used for
game-playing when it is unlikely
that other peripherals will be re-
quired. If this is found to be incon-
venient, there is no reason why an
expander plug could not be im-
provised. The edge connector it-
self should be glued in position
using an epoxy adhesive,

UNDERSIDE

e ch-wwmmq" DE>FK‘?‘E‘“|§ e

<20 _.ooooooo[é °||§“\’§'I'T]Ecc3(°:(

mmmml”’lmmmr—\ o o 1 o o s v O o e O v o o o o o e v

[ 1

I;JL.JL_II_) E LJLILJI_H_JLJL_II_ILILI}._II_II_H_JLJLJL_][_JLJL_H_J\_H_J

T N> > 22X O - N U S o > DA 0 BT IXD

<<$’Qd°°3<<<<8°g g§<<<<§<&><;
s > 3l 213

Fig. 3 Edge connector details for the ZX Spectrum.
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COMMON noT ysSED
NOT US\ED

FIRE
/.

NOT USED

RIGHT

Fig. 4 Wiring details of the joystick
socket.

Connections between the PCB
and the socket can be made using
either ribbon cable (although a bit
of’hacking’ will be necessary) or
with thin flexible wire. The D-type
plug can be connected up in the
same way, and for two-player use,
another plug can be connected in
parallel (although only one of you
must use a joystick at any one time
unless you are working co-
operatively!).

Figure 3 shows which pins are
which on the pin side of the D--
type connector, and details of the
Sinclair edge connector are given
in Fig 4.

Testing
Before inserting any ICs, make

" a thorough visual check of the

board and the interconnections.
Next plug in the computer and
switch on; the copyright message
should appear on the screen as
usual. If this doesn’t happen, there
must be a fault on the board, so
switch off quickly and start look-
ing! If all is well, switch off the
computer, insert IC1 and switch
on again. If all is well, repeat for
the remaining three 1Cs, checking
each time.
When this is complete, run the
following short program:
10 PRINT IN 31
20 POKE 23692, 100 : REM AUTO
SCROLLING

30 PAUSE 10
40 GOTO 10
Check that moving the stick in dif-
ferent directions changes the num-
bers printed in the expected way.
If the interface works satisfactorily,
it's time to start zapping the aliens
(oris it the fruit?).

ETI

BUYLINES

' Well, here’s a real initiative test — can

you possibly find anything that it's hard
to buy? Edge connector E—om Watford,
- Rapid, and others, PCB from our PCB ser-
vice . . . you'll really have to work at
this one!
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INTERFACE E - ONLY £55.00
Simply plug in and it's ready to
use. All operating commands

are held in an EPROM so LLIST. LPRINT and
COPY can be used at any time without using
up valuable user RAM. COPY will allow the
reproduction of high resolution graphics
with Epson (or derivatives) and Seikosha 80.
100 and 250 Series printers. Print width
selection trom 32 characters to tull width
depending on printer used

INTERFACE S - ONLY £39.99

Visually identical to Intertace E
but without the EPROM, Intertace S
also recognises the LLIST & LPRINT
commands and will allow print
width selection from 32 characters to
full width.

However, software routines will
need tobe loaded petore use Full screen
dump toreproduce high resolution graphics
is also possible and supporting software is
supplied to operate this facility with Epson
and Seikosha printers. The software routines
thatare necessary to initialise the intertace
areheld in the printer buffer so valuable user
RAM will not be used up. There is a growing
range of Business/Utility software that
includes these routines Details available on
request

STANDARD
INTERFACE

ForZX
Spectrum

FULLY
MICRODRIVE
COMPATIBLE

Interface § avaiable from W H Smith
and Spectrum Computer Cenires
All products direct from

‘E MlCROI ELECTRONICS LTD

Either intertace simply plugs into the
ZX Spectrum expansion port cr interface and
is supplied tully cased with a one metre
ribbon cable which connects to the printer of
your choice. Full instructions are included
and driving software is supphed with
Intertace S

Unit 30 Singer Way. Woburn Read
Industrial Estate. Kempston,

Bedford MK42 7AF. Tel: (0234) 856633
Telex. 826678 KEMPMI G

We recommend Epsons. NEC, TEC.
Seikosha., OK! Microline Tandy GP115, Star
DP 510, Shinwa, Brother HR15. etc

At last you can have real print
performance trom your ZX Spectrum with the
Kempston Centronics Intertaces

All pricesinclude VATand P &P
Overseds orders please add £4 00 P & P
Please aliow 21 days for dehvery of iwterraces
and sottware Printers avallable within 48 hours

TRADE ENQUIRIES WELCOME  wwimm

EN

THE INDUSTRY

KEMPSTON CENTRONICS
INTERFACE COMPATIBLE
SOFTWARE UTILITIES.
FOR THE 48K SPECTRUM.

FINANCE MANAGER (OCP) - Menu driven
program for atl domestic and business
accounting applications £19.95

ADDRESS MANAGER (OCP) - Simple
index filing system ideal for names. addresses,
elc Various search tacilities £19.95

FULL SCREEN EDITOR/ASSEMBLER (OCP)
_ Allows you to write Z80 assembly code using
standard mnemenics on full screen £19.95
WORD PROCESSOR (TASWORD TWO) —
(TASMAN) A protessional word processor
allowing 64 characters per line and
incorporating all usual editing tacilities £13.90
OMNICALC (MICROSPHERE) - The only
spreadsheet written entirely in machine:
code. The easy and fast way ot solving
any numerical problem Ideal tor cash
tflow forecasting tolconcrete stress
analysis £9.95
MASTERFILE (CAMPBELL SYSTEMS) —
Filing and retrieval system for
domestic or business use Files can be
loaded and saved independently
Microdrive compatible £9.95

NOW WE CAN ALSO SUPPLY YOUR
PRINTER.

We've looked ¢t the printers currently
available and have selected what we feel is
best value tor money in dot matrx and daisy
wheel printers

EPSON RX-80 F/T - A dot matrix printer
aliowing tull graphics dumping and a
cholce ot printing styles Speed: 100CPS
Price £325 Inc. VAT and Delivery
BROTHER HR15 - A daisywheel printer
ideal tor letters, mail

shots. documenits, etc. Many typetaces
available by changing daisywheel
Duplication tacility but ne graphics. Speed
Upto 18 C.PS Price £425 Inc. VAT and Del.
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Loudspeaker kits appear to offer a genuine saving on your hi-fi
system costs, but do they really match up to factory built units?

IandPitt gets to grips with a new Peerless design from Wilmslow
Audio.

y first stereo system consisted of the audio

stages from two elderly, valve radios, the remains

oftwodamaged BSR record decks out of which |
conjured one, almost functional deck, and two loud-
speakers which differed not only in size, shape, impe-
danceand powerhandlingbutalsointhatonerequireda
separate energising supply. The whole assembly was no
bettertolookatthan it wasto listen toand | lost no time
in planning its replacement. The only obstacle was my
chronic lack of cash. .

Being an essentially practical soul | approached the
problem inthe following way. Good quality turntables, |
reasoned, could be purchased from discount houses
quite cheaply, and if finances were really tight one could
always purchase the chassis only, support it on a pile of
brieze blocks and explain the resulting mess away as a
product of the avant garde. Amplifiers could be built
from scratch, and even though the fledgling ET! had not
then produced its first hi-fi amplifier design there were
stilla number of published designs to choose from. That
only left the loudspeakers. Here | adopted a more radi-
cal approach and decided to spend the majority of my
remaining money on a pair of good quality headphones
which could be used for‘serious’ listening while putting
the rest towards the purchase of some cheap drive units
which could be builtintohome-made cabinets and used
for‘background’ music.

The surprising thing is that, conceit aside, those
cheap, home-made loudspeakers actually sounded
rather good, and this despite the fact that the cabinet
design and dimensions were determined more by the
materials that were to hand than by any degree of
informed planning. | mention this mainly for the benefit
ofthose whosstill believe that the onlyway to get accept-
able sound quality is to spend around half of their hi-fi
budget on a pair of ready-built loudspeakers. Great
advances have indeed been made by the more innova-
tory loudspeaker designers, but the gap between the
exotic (and expensive) and what you can build yourself
is still not as large as some would have you believe. And
now thatthereare loudspeakerkits available to save you
doing the basic carpentry . .,

The Peerless CD825/2R

Havingdecidedtoreviewa pairofloudspeakerkitsin
this issue, we left the actual choice of system to Wilms-
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low Audio. They sent us a kit based upon one of the
seven new designs in the Peerless Manual for Loud-
speaker Constructorsand using Peerless drive units. The
particularmodelwe were sent, the CD825/2R, occupies
a position roughly in the middle of the new range and is
one of two models said to be designed specifically for
compact disc systems. Wilmslow explained that this is
becausethebassdriversinthese twomodelshave paper
cones whereas the others have polypropylene cones;
paper is regarded as having the better transient res-
ponse, making it ideal for the fast attack and wide
dynamic range of CD systems, while polypropylene is
regarded as having the more neutral tonal balance. The
bass driver unitin the CD825/2R is 8" in diameter and
has a 38 mm voice coil, while frequencies above 1800
Hzare handledbya1” dometweeter. The enclosureisa
bass reflex design of 25 litres volume, and the com-
pleted ‘speakers have a nominal impedance of 8 ohms
and are recommended for use with amplifiers rated at
between 20 and 140 watts per channel (presumably
peak although this is not stated).

The kit we received from Wilmslow included pre-cut
and machined woodwork, the drive units, BAF wadding
(which also serves as a packing material during transit),
bituminous felt tiles for lining the interior of the en-
closure, a roll of grille-cloth, the reflex tube, the cross-
over components, 4mm terminals complete with plugs
to suit, and all the necessary screws, clips, and other fix-
ings. There was some delay in sending out the’speakers
(Wilmslow had apparently intended to send us an even
newermodel, but thiswas not readyin time) and to help
us get the review done as quickly as possible they
assembled the crossovers for us,

The kit also included the Peerless Manual for Loud-
speaker Constructors which contains individual infor-
mation and constructional drawings on each of the
models in the range, and a set of general instructions
drawn up by Wilmslow. It is worth emphasising that the
kits are only Wilmslow’'s realisations of the original Peer-
less designs. There is nothing to stop you obtaining the
Peerless manual, doing your own carpentry and just
purchasing the drive units from Wilmslow. Indeed, the
Wilmslow kits differ slightly from the designs in the
manual in that Peerless specify a chipboard enclosure
assembled onto a batten frame while Wilmslow supply
smooth-surfaced Medium Density Fibre (MDF) board
which is grooved so as to make a frame unnecessary. In
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spite of this difference, the information in the Peerless
manual remains helpful and relevant.

Construction

Having struggled manfully on rush-hour tubes to get
the kit home, | opened it up and set about reading the
instructions. As explained previously, there are %)oth
specific instructions from Peerless and more general
instructions from Wilmslow in the kit. The Peerless
manual is well presented on glossy paper but | was
slightly disappointed by the Wilmslow instructions
which simply consist of several photocopied sheets
stapled togetherand whichin places are almost unread-
able. | was encouraged, however, to see that the Wilms-
low sheets includea kit parts list on which each item has
been ticked off by hand by the packer. | would recom-
mend reading both the manual and the instructions
through thoroughlyfirst so asto getan idea of what infor-
mation is presented in each.

Wilmslowrecommendthatyouinspectalithe panels
for transit damage upon opening the kit, and then
remove all dust, etc, with a vacuum cleaner. The next
stage is to assemble the cabinets without gluing so as to
check the fit, and then to swap around matching panels
where this will achieve a better fit. This confirmed my
originalimpression that the quality of the machiningwas
generally very high, for the panels assembled readily
with almost no visible gaps and the grooving was suf-
ficiently positive to hold the whole assembly together
with no external support. Wilmslow recommend that, if
the baffle board is to be painted, the painting is done at
this stage rather than when the cabinet is finally
assembled and glued.

Evo Resin W wood glue is recommended for the
cabinet construction, and you are advised to use plenty
so asto ensure an airtight seal. In fact, the quality of the
cabinet joints is such that only a comparatively small
amount of glue is needed to seal them, and my first
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attempt left me with large quantities of wood glue issu-
ing from every seam. Thisisnotaproblemasthe glue can
easily be removed with a damp cloth whilst still wet, but
the stuffdoeshaveatendencyto get everywhere before
you notice it.

One side of the cabinet has to be assembled at this
stage but not glued, so that it can be removed later to
allow you to install the bituminous felt tiles and the
crossover. This is not quite as simple as it sounds
because, as | have explained, the glue tends to seep
along the joints as soon as you apply pressure. When the
time came to remove this panel from the first of the two
enclosures, | found that it required a considerable
amount of force before it came free and that small
chunks of panelremainedattached tothe glued cabinet.
This can be overcome by inserting small pieces of paper
between the side panel and the main cabinet opposite
to the glued joints. Provided the paper is fairly thin it will
not upsetthe tightness of the joint, and when the glue is
dryandtheside panelhasbeenremovedit can be pared
away quite readily with a sharp knife.

While the glue is setting, the cabinets must be held
togetherin someway. Wilmlslow recommend the use of
either clamps or maskingtape, and I opted for the latter.
Two bands of tape wound horizontally around the
cabinetand two vertically, both pulled fairly tight, were
sufficient to pull the panels tightly together during set-
ting. The only slight drawback with this approach is that
glue tends to seep under the tape, but again, this s fairly
easy to pare away with a sharp knife later.

When the glue is dry and the side panel has been
removed, the bituminous felt panels are cut to size and
gluedtotheinside walls of the enclosure. Wilmslow sug-
gest that they be held in place with panel pins while the
glue dries. Mounting holes can then be drilled for the
drive units and the grille-frame clips. As mentioned pre-
viously, Wilmslow suggest that if the baffle is to be painted
itshould be done before the cabinetis assembled, but |
would be inclined to add that if you are going to use a
fairly transparent§rille-cloth and a light-coloured baffle
it might be a good idea to drill the drive unit mounting
holes also before assembling the cabinet. You can just
rest the drive units in place and mark and drill the holes,
butyoustandamuch Eetterchance of gettingthesquare
tweeter bezel straight and the bass unit mounting holes
neatly aligned if you take careful measurements across
the baffle, and that might mean marking the painted
surface.

Wilmslow provide you with two options for mounting
thebassdriver,adecorativefixingringorfourmetalbrac-
kets. Both seemto secure the drive unit quite adequate-
ly, but | would recommend using the fixing ring when
marking out your drilling positions since the resultin
hole pattern will just as readily accommodate the meta
brackets, whilethe positions obtained by usingthe brac-
kets may notsuit the fixingring should you subsequently
wish to use it

The crossovers have next to be assembled into the
cabinet. Although our crossovers were supplied ready-
built, the accompanying instructions are excellentand |
cannotimagine anyone who can handte a solderingiron
having any trouble here. Each component position is
identified in white letteringon the PCBitself and a series
of black and white photographs show how the finished
crossover for each model should look.

Thecrossoverforthe CD825/2 R comeswithachoice
of two tweeter series resistors, and an accompanying
note explains that the lower value is intended to satisfy
the requirements of continental listeners who reputedly
favouraslightly brightertreble than their British counter
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REVIEW : Wilmslow Loudspeaker Kit

parts. Our pre-assembled crossovers came with the
highervalue (givingaless-brighttreble) alreadyin place,
and | decided to leave well alone until | came to the
listening tests.

The otherjobswhichneed tobedoneatthisstageare
the fitting of the reflex tube and the marking and drilling
of the gnille frame fixing holes and the input connector
holes. The reflextube and grille frame presented no pro-
blems when tackled in accordance with the instructions
but | did have some difficulties with the input connec-
tors. Peerless pointoutinthe manualthatthe4 mminput
connectors do not have sufficient depth to pass right
through the 18 mm thick panel, and that you will pro-
bably have to rebate the hole on one side in order to
expose sufficient thread to attach the nut. It is easy
enough to rebate the hole on the outside with the
cabinetassembled butitis then difficult to stop the con-
nector rotating while the nutis tightened, and this is not,
inany case, avery satisfactorysolutioniftheappearance
of the finished jobisimportant to you. Rebatingthe hole
ontheinsideisabetterideabutthisis noteasy whenthe
cabinet is assembled, especially if you are relying upon
only the most basic of tools. When | came to assemble
the second enclosure | drilled and rebated these holes
before assembling the cabinet, and this made life a lot
easier. | also found it helpful to secure the nuts in the
rebated holes with Araldite so that the connectors could
simply be screwed into place from the back.

All that now remains is to fit the crossover in place,
lead out the connections through the input connector
and drive unit holes, fill the remaining space in the
cabinet with the acoustic wadding and then glue the
final side panelin place. Nomeans of fixing the crossover
is provided, but it seemed to be quite secure when
simply wrapped in the wadding. When the glue on the
side panel is dry, the drive units can be soldered to the
trailing leads and then screwed into place.

The MDF panels haveasmooth, plainsurfaceand can
be finished in a number of ways. Wilmslow suggest
either painting the enclosure or covering it with iron-on
veneer, plastic laminate or self-adhesive plastic film,
although I suspect that painting would not be the most
attractive approach since the exposed panel ends are,
inevitably, notas smooth as the other panel surfaces and
are probably more porous. I have not yetdecided howto
finish mine, but the raw end resultis not unattractiveand
it saves me the trouble of steering the conversation
round to my loudspeaker-building exploits when friends
call.

Sounding Them Out

For the listening tests | was able to borrow the QED
A230 amplifier and the Musician loudspeakers which
are the subject of other articles in this issue. 1 was thus
able to compare CD825/2Rs with these as well as with
my own system, ahome-grown 30 watt perchannel class
B amplifierand a pair of dual-cone drive units in sealed,
20 litre enclosures. These components were tried out
in various combinations over a period of several days,
using inputs from both disc and tuner, and listening
mainly to choral/orchestral music and ]iazz with some
folk, male and female solo vocal, and a little light rock.

The CD825/2Rs are the only system in this line-up
with separate tweeters, so it should come as no surprise
to find that they offer more sheer treble energy and
handle high frequency transients better than either of
the other systems. | am tempted to characterise their
soundasbeingslightly bright, butl think the differenceis
not so much one of colouration as of attack. By compari-
son, the other two loudspeaker systems sounded slightly
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recessed, almosttimid. | foundthe CD825/2Rsless easy
toignore, more forward and aggressive and very exciting
on material with a wide dynamic range. | am not com-
pletely convinced of theirtonal neutrality, but the sound
iswellbalanced and neverbecametiringtolistento. The
bass is well extended and tightly controlled and there is
no suggestion of resonance orother unwelcome cabinet
noise. Midrange is smooth and clear, while the treble is
open and clean and has only the slightest tendency to
‘tizziness’ on cymbal clashes and the like.

More complex differences between the three sys-
tems emerged when | came to compare stereo imagery.
Bearing out Carl Pinfold’s views expressed elsewhere in
this issue, | found the Musician loudspeakers easily the
best in this respect with my own loudspeakers a little
way behind and the CD825/2Rs offering the poorest
performance. However, while the imagery offered by
the Musician units was undoubtedly almost razor-sharp,
the sound stage seemed remarkably compressed, wholly
enclosed in the space between the loudspeakers and
apparently lacking any vertical dimension. My own
loudspeakers and the CD825/2Rs both offered a wider,
if less well focussed sound stage, and with both there
was a greater sense of physical depth. It'sa pity that | was
not able to compare the CD825/2 Rs with an established,
multi-drive-unit loudspeaker system, but | feel sure the
imagery would compare well.

[was unabletolistentothe three systemsatvery high
volume levels for fear of being evicted, but a few brave
moments of Pictures At An Exhibition at window-rattling
volume convinced me thatthe CD825/2Rs can comfor-
tably handle the highest volumes | am ever likely to be
allowed to feed them with. They are also quite sensitive,
something which makes high volume levels all too easy
to achieve. The highest levels | dared use required no
more than a quarter full-scale setting of my volume con-
trol, a fact which suggests mind-boggling implications
should the remaining three-quarters of its travel ever
be used.

{n summary, perhaps the best thing | can say about
the CD825/2Rs is that, since having them, | have started
using my stereo system more. The sound is altogether
more lively and arresting than that of my own loud-
speakers, and if this has beenbought at the expense ofa
slight increase in colouration the difference is marginal
and the benefits easily outweigh it. | greatly regret not
havingbeenabletotrythemwithacompactdiscsystem,
but | can readily imagine how well they would then
sound. As far as | am aware, Peerless do not produce a
ready-built loudspeaker which is the direct equivalent
of this design so | cannot urge you to go along to adealer
and listen to it, but if you've been put off building your
own loudspeakers by the thought of construction dif-
ficulties and eventualinferiorsound, letme reassure you
— kit loudspeakers are great!

The Peerless CD825/2Rs are available from Wilmslow
Audio in three forms: the Basic Kit comprises the drive
units and the crossovers for a pair of loudspeakers and
costs £88.95 plus £5.00 carriage; the Plus Kit includes
everything needed for a pair of loudspeakers except the
woodwork and costs £104.50 plus £6.00 carriage; the
Total Kit, as reviewed in this article, includes all wood-
work and other parts and costs £128.50 plus £10.00 car-
riage. All prices include VAT. The Peerless Manual for
Loudspeaker constructors will be sent free-of-charge on
receipt of a 12 x 9” SAE. Wilmslow Audio Ltd, 35-39
Church Street, Wilmslow, Cheshire SK9 1AS, tel 0625 -
529599.
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Constructor Series Spea@

Peerless

KEF

This exciting new range of designs i s
covers all domestic HiFi applications. R PRy #
There are 20, 30 and 40 litre designs g St 50
using the famous Peerless i 1 §
Polypropylene bass units (newly : m;‘::w"tu’n.d‘;;g
relsased to the DIY market), a 7 litre ] ’ e o Kef design with
mini speaker and two designs - s ! 2 Wiimslow
specifically intended 4 x Audio CS Total
for use with digital T : kit )
systems. The No e‘liamripnc or
Wilmsiow Audio Total ; ki ' A m"w«:géemg
kits include all cabinet components, 3 et - necessary and
accurately machined from MDF board, R : the end result is
drive units, crossover kits, wadding, ’ : i a proven top-
grille fabric, terminals, nuts, bolts, etc. F f fh“;'%\:’.ﬁsgi"m LI T -
Full details are in the Peerless quugl ey Each kit contains all cabinet con accurately machined for
for Loudspeaker Constructors which is ; grean 3 easy assembly, speaker drive units, crossovers, wadding, grille fabric,
available F.0.C. (send 12" x 9" SAE) o o i ; ; terminals, nuts, bolts, etc.
ot o The cabinets can be painted or stained or finished with iron-on veneer
Total kit Prices per pairinc. VAT o 7 4 ¥ (.1 or self adhesive woodgrain vinyl.
Design 50/2R (7 litre, reflex) £92.50 plus carrfins £6.00 3 - 2 Easy foolproof assembly instructions supplied. Set of constructor
Design 65/2R (20 litre, reflex, Potypr.) £111.00 plus carrfins  £6.50 ; S e ; ';'?cf:':;z:" free on receipt of large S.AE.
Design 826/2R (30 litre, reflex, Polypr.) £115.00 piys carr./ins £10.00 " .
Design 100/ {40 litre, I8, Potypr.} £172.00 plus cart.fins £10.00 gg: ;‘::h‘“m,’i,i SISYEA) :}; oy ::2 ml’ ":”: E::f,:"“s g:'gg
Design CDB2S/2R (25 itrs, reflex) for digital  £128.80 plus carr./ins £10.00 WHARFEDALE SPEAKERCRAFT €53 (a8 103.2) £131 pr . VAT, plos carrfns. £10.00
Design CDB25/3A (30 litre, reflex) for digital  £185.00 plus ca:r.fins £10.00 NEW Range S5 (as Cartton 1) £196 pr. inc. VAT, plus carr./ins. £15.00
Basic kits (drive units and crossovers only) per pair Basic kits (drive units and crossovers) per pairinc VAT C€S7 (as Cantata ) £263 pr. inc. VAT, plus carr/ins. £18.00
Design 50/2R £87.50 plus carr/ins £4.50 50 €49.95 carrfins. £4.50 f — . .
Design 65/2R £77.00 plus carr.fins £4.50 L1808 £57.95 carr./ins. £5.00 Kef Constructor Series basic kits (drive units and crossovers
Design 825/2R £17.00 plus carrfins €4.50 L140 £66.50 carr.fins. £5.00 only) )
Design 10013 £128.00 plus corr/ins £5.50 €50 £14000 carrsins. €550 | 51 B8 EDeayng (500
Design CDB25/2R £80.95 plus carr/ins €5.00 €70 17200 canfins. €600 | £ R ecans S0
Design CD8253R £144.00 plus carrins  £6.50 Eg0 €285.00 carr./ins. £8 00 cs5 £129.95 corr fins, £5.50
Activeversions of the three 825 designs are available Total and PRO kits available for € series £193.05 carr fins. £5.
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i 9 Wilmslow Audio Catalogue posl tree £1,50
3 L E Celestion Cabinet Handbook post free £1.00
=g Fane loudspeaker enclosure design post frae £2.95
ﬂ { Peerless Manual for

Loudspeaker Constructors FOC

ALL the above £5 post ffee

" The firm for Speakers :
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HIGH PERFORMANCE
FREQUENCY COUNTERS HIGH RELIABILITY
LOW COST
The brand new Meteor series of 8-digit Frequency Counters offer the lowest cost professional performance available anywhere.
Measuring typically 2Hz ~ 1.2GHz Low Pass Filter TR PR e R
Sensitivity <50mV at 1GHz Battery or Mains
Setability 0.5ppm Factory Calibrated
High Accuracy * 1-Year Guarantee
3 Gate Times * 0.5 easy toread L.E.D. Display
PRICES (inc. adaptoricharger, P & P and VAT) 3
METEOR 100 (100MHz} £104.36 llustrated colour brochure *
METEOR 600 {600MHz) £134.26 with technical specification &
METEOR 1000 (1GHz) £184.86 and prices available on request.

N\l _7] Designed and BLACK STAR LTD (Dept. ET1), 9A Crown Street, St. lves,
Ik

manufactured B’ac’(*s"ar Huntingdon, Cambs, PE17 4EB, England.
X in Britain. Tel: (0480} 62440 Telex: 32339

f Affordable Accuracy * Low Cost Multimeters from Armon

SPECIFICATION HM 102R ANALOGUE

* DC Voltage: 0-25,1,2.5, 10,25 100, 250,
1000 volts
20.000 ohms/volt.

#* AC Voltage:  0-10,25, 100,250, 1000 voits
10,000 ohms/volt

* Decibels: —20 to +22d8

* DC Current.  0-50, 50011 A,0-5. 50, 500mA

* Ohmmeter 0-6 Megaohms in 4 ranges.

30 ohms Centre Scale.

* Power Supply. One 1.5 V Size ‘A’ battery
(inc) .

* Size & Weight: 135 x 91 x 39mm, 280gr.

HC 102 BZ WITH BUZZER

BATTERY SCALE, 10A DC RANGE

rSF’ECIFICATION MODELS
HC-8010 & HC-7030 DIGITAL
% 10 amp AC/DC

* Battery: Single 9V drycell. Life: 200 hrs.
* Dimensions: 170 x 89 x 38mm
* Weight: 4009 inc. battery

+* Mode Select: Push Button

% AC DC Current: 200p A to 10A
* AC Voltage: 200mV to 750V

% DC Voltage: 200mV to 1000V
* Restance: 2000 to 20Ma

* Input impedance: 10Ma

* Display: 3% Digit 13mm LCD
* O/load Protection: All ranges

e HC10282
& o £13.00

HC102R

ARMON ELECTRONICS LID.

Dept. E, Cottrell House, 53-63 Wembley Hill Road, Wembley, Middlesex HAS 8BH

£11.00
Telephone 01-902 4321 (3 lines). Telex 923985 g

’ Please add 15% to your order for VAT. P&P free of charge. Payment by cheque with order
\ Otter applicable to mainland UK only. Please allow 16 days for delivery. )
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LEGTROVALU

Your SPECIALIST SUPPLIERS for

¢ SOLDER TOOLS

=S

-3 From asimple 15 watt model to a precision

N temperature controlled iron, we stock solder
irons to suit all manual requirements to-
gether with supporting stocks of bits, de-
solder tools, materials etc.

ANTEX ORYX

C.240 . 15W/240V: Temperature controlied solder iron TC.82

45W/240 with scale.
g(:g - ;gw;g:g\\; Oryx 50 - E‘:g w;trﬁ:mp. controlled

%Iandard {yp\zs

. iy ryx 30 - 30W/240V

Replacementbitsfrom3/32 V.k’fng 27W/240V

toYa" Oryx M 3- 17 watts, 12 volts. '
Awide range of replacement tips available for

De-solderheads, stands.ele-  alimodels. alsotips from0.8 106.4mm dia and

ments and handles. ilat tips.
Oryx safety stand.
\ too!.
ERSA Oryx de-solder too

g e ; MINIATURE SOLDER STATION
Sprint’ high speed iron: 80/  SOLDER and DE-SOLDER BRAID
150W, 240V. Heats in 10 Saclder in various grades
Please mention this journal when sending for
seconds! latest free A-Z list.

BRITAINS LEADING QUALITY COMPONENT

SUPPLIERS - SEND FOR FREE 36 PAGE A-Z LIST
ATTRACTIVE DISCOUNTS: FREE POSTAGE-GODD SERVICE & DELIVERY

8 St. Judes Rd.,
ELECTROVALUE LT E;‘%L‘i'n'*g’uﬁ’;f“’ ] mls'\sY m‘“

0784) 33603; Telex 264475, ““ed Qrders

orth - 680 Burnage Lane, Manchester. 061-432 4945. Phon e
EV Computing Shop — Welcom
700 Burnage Lane, Manchester. 061-431 4866.

Please call or write:
SME Limited, Steyning, Sussex, BN4 3GY
Telephone: 0903 814321 Telex: 877808 G

PARNDON ELECTRONICS LTD.

Dept 23, 44 Paddock Mead, Harlow. Essex. CM18 7RR Tel: 0279 32700

RESISTORS: % Watt Carbon Film E24 range + 5% tolerance
Bandoliered and colour coded. Full Range 1RO-10M.
£1.00 per hundred mixed (Min 10 pervalue) £8.50 per thousand mixed (Min 50 per value)
Special stock pack 60 values 10 of each £5.50

RECTIFIERS VOLTAGE REGULATORS - 1 amp/T0220
1 Amp 3 Amp Positive voltage 5.8.12,15.24V 40p
50V 3p 14p Negative voltage 5.12,15V 43p
100V 4p 14p

l4p CAPACITORS - Mixed special

£2.00 pack Tant bead: 5 off OR

AL. ELEC: 30 off. Our choice of
Values/Voltages.

8 pin-10p. 14 pin-11p. l6ppin - 12p. 18ppin - 19p. 20p pin-21p

DIL
SOCKETS 22 pin - 23p. 24 pin — 25p. 28 pin - 27p 40 pin - 42p.

DIODES: IN4148 £1.60 per hundred
ALL PRICES INCLUDE VA.T. & POST & PACKING — NO EXTRAS
MIN ORDER — UK £1 00 OVERSEAS £5 CASH WITH ORDER PLEASE
X-Stock [tems Same Day Despatch

YOUR C AREER..YOUR FUTURE..YOUR OWN BUSINESS..YOUR HOBBY

THIS IS THE AGE OF ELECTRONICS!

the world's fastest growth industry...

Our new style course wiil enable anyone to have a real
understanding of electronics by a modern, practical
and visual method. No previous knowiledge is required,
no maths, and an absolute minimum of theory.
You learn by the practical way in easy steps, mastering
all the essentials of your hobby or to start, or further,
a career I1n electronics or as a self-employed servicing
engineer. All the training can be carried out in the comfort
of your own home and at your own pace.
A tutor s avallable to whom you can
write personally at any time, for advice

You will do the following-

@ Build a modern oscilloscope

@ Recognise and handle current electronic
components

@ Read, draw and understand circuit diagrams

@ Carry out 40 experiments on basic
electronic circuits used 1n modern
equipment using the oscilloscope

@ Build and use digital electronic circuits
and current solid state ‘chips’

@® Learn how to test and service every type

of electronic device used in industry and
commerce today. Servicing of radio, T.V.,

or help during your work. A Certificate

Hi- Fi VCR and microprocessot/computer
1s given at the end of every course.

CACC| British National Radio&Electronics School Reading Berks RGL LBR

| am interested in’ "] COURSE IN ELECTRONICS
., as described above
(Q RADIO AMATEUR LICENCE

Please send your brochure without any obligation to

FREE! ..«

v , g

I B ROCHU RE please state below I

I . ETI/6/842 BLOCK CAPS PLEASE OR TELEPHONE US I
Post now to:

Ga@tutows) 0734 51515 OR
British National Radio & Electronics School Reading Berks RG1 1BR, ICACC| el exzarss
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.OUDSPEAKER

DESIGN

Carl Pinfold has created quite a stir in the hi-fi world with his
full-range, flat diaphragm loudspeakers. This article covers the
design philosophy of both the drive units and their enclosure,
and goes on to describe the construction of similar enclosures
for use with these or any other small-cone-area drive units.

designs currently available

use a number of separate
drive units fed through a crossover
so that each handles only a
discrete portion of the audible
frequency spectrum. There are a
number of advantages with such
an arrangement but there are also
a number of drawbacks. Where
only two drive units are used, the
crossover frequency will be
between 2.5 and 3.5 kHz, the
frequency band in which the ear is
at its most sensitive and dis-
criminating. The cone diameter of
the drivers can be matched to the
wavelength of the frequency
bands over which they are oper-
ating, but this leaves a tweeter of
no more than 5 cm? diaphragm
area to handle the band of fre-
quencies which often contain the
greatest power levels in music,
further compounding the prob-
fems of crossover design. The use
of drive units with conventional
cone-shaped diaphragms gener-
ates further problems in itself. The
frontal volume forms a resonant
cavity which introduces mega-
phone-like colourations, while the
limited speed of the sound
through the cone material results
in a phase lag between the inner
and outer areas, causing the cone
to ‘break-up’ and producing an
irregular response.

ETI JUNE 1984

TThe majority of loudspeaker

In designing the Musician
Loudspeaker drive unit, Carl Pin-
fold has attempted to overcome
the limitations inherent in multiple
drive unit systems using con-
ventional cone loudspeakers by
employing a single, full-range drive
unit using a flat diaphragm. He
argues that the use of a sin§le
drive unit rather than a multiple
system with crossover makes a lot
of sense with the present, almost
universal, use of direct-coupled
amplifiers since it preserves a high
electrical damping factor. He goes
on to suggest that a valid alter-
native to present design phil-
osophies is to start with a good
mid-range unit and then concen-
trate on extending its performance
in the upper and lower octaves.
This will lead to a sharper stereo
image since the most crucial
musical and spatial information is
carried in the middle frequency
range, and he believes the effect
will be best achieved by making
the sound source substantially
narrower than the distance be-
tween human ears.

The result of his endeavours is
a drive unit with a flat, ‘lozenge
shaped’ diaphragm driven by a
similarly elongated coil. The long
thin shape fulfils the requirement
that, when positioned vertically,
the diaphragm is considerably
narrower than the distance be-

PROJECT

tween human ears, and in addition
it ensures that the diaphragm is
fairly evenly driven since no part
of its surface is more than 10 mm
from the coil. The flat diaphragm
does not have the stiffness of a

S
3

A Musician drive unit in an enclosure
made of the cement-based inorganic
plastic, NIMS 127, .
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MAGNET

SPIDER

Fig. 1 Vertical cross-section through the Musician drive unit.

cone, but the more evenly-
distributed drive overcomes this
disadvantage to some extent, and
the use of a stiff, lightweight,
laminated plastic with a degree of
self damping helps ensure that the
inevitable flexing is not cata-
strophic.

The use of a large coil and
relatively small diaphragm area
does introduce certain limitations.
Unless it is to make impossibly large
excursions, a small diaphragm
cannot produce high acoustic
power levels. This prevents the
unit delivering the power levels
demanded by some heavy rock
enthusiasts, but for most other
tastes the sound level in a
domestic room of average size
should be satisfactory. The other
limitation is the sensitivity. A low
sensitivity is quite normal for small
loudspeakers, and even with the
substantial magnets used in the
prototypes the sensitivity did not
exceed 86 dB for 1 watt at 1 metre
on axis. This simply means that
the loudspeakers sould be driven
by an amplifier offering in excess
of 40 watts per channel, not an
uncommon output level for a
modern, high quality amplifier.

The Musician Loudspeaker, at
the expense of introducing these
minor limitations, has been
designed to offer a sound which is
largely free of colouration. There is
little point, therefore, in mounting
such a drive unitin a conventional
resonant enclosure. There are two
major sources of resonance in a
loudspeaker enclosure, cavity
resonance generated within the
space and resonances set up
within the panels of which the
enclosure is constructed. Both of
these sources have been con-
sidered and dealt with in arriving
at a design which complements
the low colouration of the drive
units.

Considering first the question
of cavity resonance, standing
waves always occur in an en-
closure which has flat, parallel
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Fig. 2 Horizontal cross-section through
the Musician drive unit.

interfacing surfaces. The wave-
lengths of the resulting resonances
will be comparable to the distance
between the faces.

Thus in a rectangular box 300 x
250 x 200 mm there will be reson-
ances at approximately 1125,
1350 and 1700 Hz. Absorbent
filling in the cavity will reduce
these resonances but will not kill
them altogether. The designers of
musical instruments avoid the
formation of standing waves by
making their sound boxes in
irregular shapes eg, the violin, the
‘cello, the lute and the guitar.
Reflections inside these sound-
boxes are so diffuse that standing
waves cannot occur. An instru-
ment with a rectangular sound box
would produce some notes much
more loudly than others.

[tis inconvenient and im-
practical to house loudspeaker
drive units in irregularly shaped
enclosures but the same effect can
be obtained by inserting an irregu-
larly shaped object inside the cavity
which similarly diffuses reflections
between the inner surfaces. The
‘sound splasher’ used for this pur-
pose is shown in Fig. 6 and simply
consists of a number of lengths of
square section timber glued to-
gether to form a spiral. BAF wad-
ding is used in the normal way to
fill the remainder of the cavity.

In a conventional box with
mitred or butt jointed corners,
each panelis rigidly held at all its
edges and is readily excited into
resonances, the frequencies of

which will depend upon its mass,
its stiffness and its dimensions.
Again taking a lesson from the
designers of musical instruments
and noting that a piano string is
damped by a resilient pad at one
of its ends, the panels of the boxes
are separated by a Tmm gap and
fixed together with cork fillets,
giving them a degree of acoustic
independence and providing a
small but useful amount of
damping.

The enclosure material must
also be carefully chosen if exces-
sive resonance is to be avoided.
The best materials are heavy and
stiff, and concrete and sand filled
panels are among those which
have been tried. Glass, ceramics
and heavy metal plate are all
better than timber or common
chipboard, and very good results
have been obtained using large
(300 x 200 x 8 mm) ltalian ceramic
floor tiles. The constructional
techniques outlined above can be
used with all these materials.

The material most favoured by
Carl Pinfold is a cement-based
inorganic plastic called NIMS 127
which has been developed by
Professor Birchall working for ICI.
Cement mortar normally has no
tensile or compressive strength
and is prone to crumbling, the
result of having large spaces
between its molecules. By mixing
a polymer additive with simple
cement, Professor Birchall has
produced a material which has the
strength of aluminium plate, can
be readily machined, cast and
extruded, and which can be pro-
duced in any colour simply by
adding pigments into the mix. Itis
fireproof, waterproof and requires
a minimum of energy in its manu-
facture, but its most attractive
features from the loudspeaker
designer’s point of view are that it
is both dense and stiff and hence
acoustically very non-resonant.
Unfortunately, this material is not
yet available to the general public,
so the enclosure design presented
here is that of Carl Pinfold’s 'Basic’
enclosure which is constructed
from Medium Density Fibre board.
Ordinary particle board could also
be used, but will not give quite
such good results and will need to
be at least 18mm thick.

The enclosure to be described
is of the fully-sealed or’infinite
baffle’ variety. It has been de-
signed principally for use with the
Musician drive units which have a
free-air resonance at 42 Hz rising
to a modest peak at 70 Hz when
so enclosed. The peak is not pro-
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PROJECT : Novel Loudspeaker

GLUE TO REAR INNER I~ Ll
SURFACE OF ENCLOSURE

Fig. 6 The ‘spasher’.

While the glue on the en-
closure is drying, you can get on
and produce the ‘splasher’. As ex-
plained, this simply consists of five
pieces of wood laid one-on-top-of-
the-other at one end and stag-
gered so as to form a spiral. You
will need a clamp or a bench vice
or some other means of holding
the pieces in the correct position
while the glue dries, although it
should not be too difficult to
devise another means of support if
neither of these is available. As
with the enclosure itself, the
‘splasher should be left to dry for
a reasonably long time and pre-
ferabl ight.

Internal view of an enclosure made of
NIMS 127 showing the cork fillets and
the ‘spasher’. The same construction is
used for the MDF board version.
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Fig. 8 Horizontal cross-section through
the enclosure with the Musician drive
unit in position.

When the glue on the en-
closure is dry, remove the binding
and then seal all of the inside
joints with a flexible mastic sealant
so as to make the final unit air
tight. Depending upon the type of
drive unit you are planning to use,
identify the spot on the inside
back panel directly opposite the
driver coil and stick the ‘splasher’
down. The enclosure can be left
on its back whilst the glue dries,
but you will still need to tape the
‘splasher’ in place to stop it tipping
over,

If you are using a drive unit
other than the Musician loud-
speaker, you can now glue the
front panel into place. Remember
to leave 1 mm gaps around the
edges just as you have done with
all the other panels. [f you are
using the Musician drive units,
glue the two vertical timber pieces
to the cork fillets at the front of the
enclosure and support them in
place until the glue is dry.

When the final glueing stage is
over and the glue is dry, you can
finish the exterior surfaces of the
enclosure to your taste, either by
staining the wood or painting it or

by covering it with veneer or fabric.
[f you do cover the enclosure with
something like veneer remem-
ber to expose the gaps between
the panels and don't just cover
over them. Stick a layer of felt to
the inside faces of the front of the
enclosure, and make up a simple
wooden frame to hold the grille
cloth. Provided you make the
frame the right size, the cloth will
bind against the felt and hold it in
place and no other means of sup-
port will be necessary. The cloth
itself should be as acoustically
transparent as possible, and open-
weave hessian or something
similar is recommended.

The only tasks remaining are to
install the drive unit and the input
connectors and wire them up. Two
4 mm sockets are ideal as input
connectors and only require two
small (usually 5/16”) holes. If you
are using the Musician driver unit,
position it within the front of the
enclosure and line it up so that it is
in the centre of the space. Six
holes can then be drilled into the
two vertical battens and wood
screws used to hold the driverin
place. If you are using any other
drive unit you will have to devise
your own mounting system but for
obvious reasons you should avoid
using a drive unit which can only
be mounted from the rear of the
panel. Finally, wire up the drive
units to the terminals, loosely fill
the cabinets with BAF wadding,

secure the drive units in place and
then sit back and enjoy them.

BUYLINES

Medium Density Fibre (MDF) board is
widely available from DIY and timber
shops, and if you don’t have an old
cork bathmat to hand you should have
no trouble finding someone to sell you |
a new one. The BAF wadding and the
hessian should both be available |
locally but if you encounter problems
| you could try Wilmslow Audio who
1 certainly have the wadding and pro-
bably have a suitable grille cloth. The |
Musician drive units are available from i}
Merseyside Acoustic Developments,
Merseyside [nnovation Centre, 137
Mount Pleasant, Liverpool L3 5TF, tel
| 051-709 0427, and cost £140.00 per
| pair inclusive of VAT, carriage and
packing. If you don't feel like doing all ]
the hard work but would still like a pair
of Musician loudspeakers, they can be
i obtained from the same address and
cost £240.00 inclusive in the ‘Basic,
MDF board enclosure and £320.00
inclusive in the NIMS 127 enclosures.
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5 inch SSSD £17.00. 5 inch SSDD £19.25. 5 inch DSDD £21.00.
5 inch SSQD £23.95. 5 inch DSQD £26.35.

74LS series TTL, large stocks at low prices with DIY discounts start-
ing at a mix of just 25 pieces. Write or'phone for list.

Please add 50p post & packing to orders under €15 and VAT to total.
Access & Visa welcome. 24hr’phone service on (054 422) 618
Government & Educational orders welcome, £15 minimum.
Trade accounts operated, 'phone or write for details.

Happy Memories (ETI)

Gladestry, Kington, Herefordshire HRS 3NY
Tel: (054 422)618 or628

ZBOA-CTC £2.99
7812reg £0.50
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You may know MJL as suppliers of band and theatre systems,
but we are now pleased to annonce the introduction of a '
number of products for the disco market. The first two, the digi
modulator, a high performance sound to light with
programmable automatic chase, and digi chaser, a computor
pre-programmed chaser-sequencer with 640 light changes
locked away in its EPROM memory. It's impossible to explain
in this small space the advantages of such high technology,
and we know you don’t want to pay any more for the product
just so we can take more advertisement space, so how's this:
Write or give us a phone call, and we will mail you our colour
brochures on all of our lighting packages, including the
famous ROCK 12 DESK.

Sales Manager, MJL SYSTEMS LTD,

45 Wortley Road, W. Croydon, Surrey CRO 3EB

Tel: 01-689 4138 (Mon-Fri 9-5)

MJL - power f

1
Interak -y

A METAL
Z80A COMPUTER

Colieges, Universities, Individuals: Build your
own modular Z80A-based metal 19”7 rack
and card Interak computer. Uses commonly
available chips — not a single ULA in sight
(and proud of it). If you can get your own parts
{but we can supply if you can't) all you need
from us are the bare p.c.b.s and the manuals.

> ifs Interak 1's greatest .

8¢ asset — space for 88 @ e "
expansion. @’

) g B - ¥

®

© F(—U-;;To é more cards
- 4% x 8" each) o e S —

. i
i raw! tepans o »

(P.c.b.srange in price from£10.95t0 £17.75
+ VAT; manuals £1 - £5)

The Interaktion User Group has 14K BASIC,
Assembiler, Fig Forth, Disassembler, Debug,
Chess and a Book Library, Newsletters etc.
No fears about this one going obsolete —
now initsfifth successful year! Send us your
nameandaddresswitha21pstampandwe’'ll
send you 40 pages of details (forget the
stamp if you can’t afford it!) You've already
got a plastic computer for playing games,
now build a metal one to do some real work:
Interak, Interak, Interak!

o
PR A

k Greenbank

Greenbank Electronics (Dept T6E), 92 New Chester Road,
New Ferry, Wirral, Merseyside L62 5AG
Telephone: 051-645 3391
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FEATURE

DETAIL

There’s a lot of talk about the ‘detail’ that any piece of hi-fi gives
in its sound. However, there’s another sort of detail in hi-fi — the
sort that you've got to get right. Stan Thatcher takes a look.

fter a house and a car, a quality hi-fi system is
A often the most expensive purchase many of us

make. Whether your system is home construc-
ted, bought, or a combination of the two, the amount of
money you have spent or propose to spend makes it
imperative to realise the full potential of every pound.
In pursuit of this objective, there are several minor
details to look for when buying and setting up your hi-fi
which, forlittle or no extra expenditure, will greatly aug-
ment the detail and sound quality of your system.

As a starting point, try to buy your equipment from a
specialist dealer, whose business is installing good
sound into peoples homes, and not also selling washing
machines, videos and Pac Man games. He will let you lis-
ten to all the components of the system in a single
speaker demonstration lounge — “A what?”, | hear you
ask. Itisaloungewith justone pairof speakersinit. This s
crucial if you are auditioning speakers, because if the
pairyouare listeningtoare stacked in a pite with aload of
others, the drive units of the speakers you are not audi-
tioning willmoveinsympathywith the ones you are listen-
ing to, seriously upsetting the stereo imagery. One final
note on dealers. If the system sounds fine in the shop,
butdisappointing when you get it home, a serious, com-
mitted dealer will let you take the speakers back after a
day and let you try another pair until you are com-
pletely satisfied.

Once your system is purchased or built, care and
attention to details when setting it up in your room will
prove well worthwhile. There are many obvious points.
Ensure that the pick up armis trackingat the right weight
for the cartridge being used, and of course, don’t use a
worn stylus! You can get special alighment aids to set up
the arm, and this may be well worth considering, Ideally
your turntable should be shelf mounted, to isolate it as
far as possible from sound vibrations. If you have a really
good turntable, you mightlike to investigate the” coffee
tables” which have been designed specifically for the
purpose. | personally haven’t tried one yet, though | am
assured they offer sonic advantages over other, more
conventional methods of mounting a turntable.

Given that you have set your turntable up correctly
andare gettingas much information out of the groove as
possible, make sure the connections between the turn-
table and the ampilifier are as tight as possible. For a few
pounds you canbuy high quality connecting leads which
willseethat moreinformation gets through %andthatyou
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have fewer problemswith bad contacts— Ed.). Any good
dealer can supply these.

The information has now passed through the ampli-
fierand is heading for your speakers, and it is this link in
the chain, the speaker cable, where the most dramatic
improvement can be made. To many this must sound an
incredible claim, but, think about it, wires do differ in
sonic quality as well as electrical qualities. Cable has
varying amounts of capacitance, inductance and resist-
ance, and, yes, you've guessed it, these all add to or,
rather, subtract from the sound quality. An obvious
example comes to mind if you consider the effect of
resistance, ie wasted power. A thicker cable will carry the
signal with greater ease, and less of the ampilifiers efforts
end up as wasted heat. Elementary electronics really!
With inductance and capacitance putting their oar in,
designing sonically superior cable hasalmost become as
scientificas designing an amplifier! So what sort of cable
should you use, and what is the effect on sound going
to be?

Once the effect of cable was truly acknowledged,
many manufacturers set out in pursuit of the perfect
cable, with varying degrees of success, and at various
costs to the consumer. There must be some twenty
varieties on the market by now, with costs ranging from
25p per metre to, wait for it, £90! | do not recommend
spending £90 on a metre of cable. | have auditioned a
few cables of various costs and find the difference bet-
ween them marginal compared to the difference bet-
ween any of them and standard cable or bell wire, the
most widely used type. My personal recommendation is
QED 79-strand cable, which doesn't cost an arm and a
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leg andis I believe the bestselling cable currentlyon the
market. Retailing at a modest 77p per metre, the manu-
facturers claim: “QED 79-strand cable directly im-
proves the amplifier's ability to control damping of the
loudspeaker’s drive units, thus avoiding the blurring
effects”. A tighter sound is therefore what they are
claiming,

My own experience, having auditioned the cable
(alongside a coupie of others) is that the use of superior
cable goes much further. Apart from tightening up the
bass, the resultant sound is a greater feeling of natural-
ness and openness, with detail coming through that
simply wasn’t there with ordinary cable. It is as if pre-
viously there had been curtains in front of the speakers.
Stereo imagery also seems significantly improved, If
there isany doubt in your mind, then just listen for your-
self. For a few pounds (I am not convinced of the
superiority of more expensive cables) you will dramatic-
ally improve the sound of your system.

Finally, positioning the speakers themselves. Book-
shelf speakers are intended to be mounted on a shelf;
more than this, they are designed to go on ashelf, and in
many cases, this means unless they are mounted with a
wall close behind them, they will give a very poor bass
performance if mounted on a stand. Not surprisingly,
stand-mounted speakers give rather too much bass if
mounted on a shelf or on the floor. It's not unknown for
people to mount speakers sideways on the floor behind
a settee, and then to complain about there being too
little treble! It really can make a lot of difference to
speaker performance if you follow the manufacturer's
suggestions. ..

Finally, having tightened up all the details, it's time to
put on your favourite record, sit back and enjoy the
music, because that's what it's all about.

ETI
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COMPUTERS « COMMUNICATIONS

by GEC.MW/LW/
SW/stereo FM radio.
10« 1D watt stereo >
amplitier. Inputs for PU
tape in/out. Supplied as two
assembled units,

as illustrated £2] -95

~easy to connect. (UK C/P £1.50)

AUDIO ELECTRONICS|

o TEST EQUIPMENT * COMPONENTS

DC Amps [Many with
AC Amps) Ohms etc
UK C/P 65p)

y Controls § - Siide - 2
i R = Rotary PB= Push Button Y apme®
KD25C ® 12 range 0.2A OC 2 Meg ohm (S}  £26.95
KD305 @ |4range 10A OC 2 Megohm (S]  £27.95

CASSETTE
MECHANISMS

Fitted counter. molor, record
and erase heads. solenoid.
etc. Brand new available 6V

DCor 12V DC {state which) £5 9
L]

UK
C/P 65p)

KD30C ® 26 range 1A AC/0C 20 Meg ohm |R] £33.50
METEX 3000 @ 30 range 10A AC/0C

20 Meg ohm [R] £37.95
6010 = 28 range 10A AC/0C 20 Meg ahm |PB) £37.95
KD55C B 28 range1DA A/ 0C 20Mey ohm (R} £39.95
KDE15 B 18 range 10A OC 2 Meg ohm
Plus HFE tester [R)

7030 & As 6010 but D.1% basic |P8)
DM3350 m Autorange pius Cant. Tester

£39.95
£47.50

TOROIDAL

100 watts isolation 230/240 v AC
plus B-0-BV 4A 15 0-15V D 645A 3DV
0.16A Sizeapprox4'- dia. x 14,

£7_95 1UK C/P 75p]

18 ranges 10A AL/DC 2 Meg ohm (R)
8ench Madels (UK C/P £1.00]

TM355 3", Digit 29 range LED 1DA AC/0C
20 Meg ohm

TM356 3" Digit 27 range LCD 10A AC/0C
20 Meg ohm

GENERATORS iux c/ps1.00)

LSG17 RF 100KHZ to 'S0MHZ

£49.95

ASTEC UHF MODULATORS 1uk

UM1233 cased for compulers, etc. £3.50 C/P 40p

(Up to 450MHZ Harmonics|
S$GA402 RF 100KKZ to IOMHZ
| AG202A Audio Sine/Sguare 20HZ to 200KHZ £102.35

LAG27 Audio sine/Square 10HZto IMHZ  £106.95

{UKC/P
MULLARD MODULES ./, iy TIMETERS 1 cr o |
LPU1711Fand LP1179 AM/FM Tuner pr£5.75 | HC6015 5 range pockei 10K/ Voit £8.50
LP1186 Varicap Tuner £5.00 | M200 30 range 20K/ Voll. Many !eatzresgs
7 AM Tu £2.50 | 20KHZ [lis1 £21 85 9.
ANE L HM102BZ 22 range 20K/ Vot 10A DC
- | Pluscont Buzzer 10 Megohm £13.50
K'I‘)EASP.‘;EDLR EHEK"ERY'P:%D TMK500 23 range bench DK/ Volt De fuxe.
3card sel 124 OC. plus cont. Buzzer. 20 Meg chm £23.95
with data etc (P/S -/- 1V NHSGR 22 range 10K/ Volt 6 Meg ohm £11.95

and +5V]  £69.95 inc VAT
— e |
MODEM CARD

8T approved reatly assembled
unit with data and
accessories £29 .9 Sinc. VAT

+5V and - 12V suila
P/S£8.95

¢/p 60p

69SD5

Exclusive Spacial
Purchase compact hall effecl 64 keys plus 5 lunction
keys -ve/+ve strobe ASCII but all definable. steel

frame all facitities UK ¢/p£1.00 £35 w

69 key ASCII. General purpase. steej plate
Redefinabie output. +5 and -12V supply. neg. strobe

pulse. 4 user definable keys, £42 95

shilt & control key. etc.
{UK C/PBSp}

1 B30A 26 range 30K/ Volt 10 AC/0C

10 Meg ohm £23.95
YN3BOTR 19 range 20K/Voll plus HFE tester

1 Msg ohm

ST303TR 22 range 20K/ Vol plus HFE tester

12A OC | Meg ohm £17.95

£19.95

KRT5001 Range doubler 35 ranges
50K /volt 10A 0C 20 Meg ohm

HIGH VOLTAGE METER
Direct reading 0/40 KV _
20K/voit  £25.30 |UK C/P 65p)

DIGITAL CAPACITANGE
METER 1uxc/Psp)

01 pf to 2000 mid LLO B ranges
DM6013 £59.95

TRANSISTOR TESTER
Meter reading NPN/PNP tife and leakage
also diode test

£26.95 UK C/PESP) oo

1.1.T. 2020
CABINET
Professional
Camputer Case
18" x 15%" x 4%

{front siopes). As previous(y advertised.
7. nc VAT (UK C/P £2 50)

OSCILLOSCOPES
Specilications any model,
send SAE.

Singie Trace UK C/P £350) £

3030 15MHZ SmV pius components
tester [Crotechj
HMTO3 IOMHZ 2mV pius companents

R\ THERMAL MATRIX
A & LINE PRINTER

COMPLETE WiTH FULL RANOBOGK 3 ROLLS PAPER
(UK post etc £1.05] INE.
{Listagprax £187) .95 w
SUITABLE FOR. TANDY = BBC » ORIC = NASCOM= GEMIN|»
ACORN < NEW BRAIN » DRAGON = stc_alc {interfaca unit
with leads €13 - stale model) (Your enquiries invited]

tester [Hameg)

SC110A * IDMHZ battery portable
[Thandar|

*Carrycase £6.84 AC Adaptor £7.99.
Dual Trace (UK C/P £4 50)

CS1562A |0MHZ with 2 probes {Trip)
HM203 20MHZ plus camponents fester
{Hameg}

3132 20MNHZ plus component comparator
(Crotech)

CS1566A

20MHZ with 2 prabes (trig] £374
HM204 20MHZ sweep deiay plus component
tester {Hameg)

¥212 20MHZ with 2 probes (Hitachi)

£181.70
£189.75

£299.95
£303.60
£325.45

STOCKISTS FOR Frequency ceunters - Signat generators
Power supplies - Plus huge ra ige of tools

V203F 20MHZ sweep delay with 2 probes
{Hitachi)

accessories and parts for callers -
Send large SAE for leaflels fstate items!

j HGﬂRY'S Shop a

404-406 Edgware Road, London, W2
Computers (1-402 6822  Equipment 01-724 0323

Components 01-723 1008

 AUDIO ELECTRONICS shop a

301 Edgware Road. London, W2

S days uniess sdvised

Test Equipment, Audio Communications 01-724 3564

OPTIONAL PROBE KITS
X1 -£7.95, X10 - £9.45, X1/X10 - £11.50,

Details
i any model
send S.A.E.

All mail to
Cubegate Ltd
1stfoor,
406 Edgware Road,
London. W2 1ED
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INTERFACE

Any follow-up on the Cortex is long overdue, for which we
apologise. We're now about to start setting this to rights.

o™ he Cortex 16-hit computer

was designed in late 1982

and was featured by ETl in
the November 1982, December
1982 and January 1983 editions. It
is based on the TMS9995 16-bit
microprocessor with a full 64K
byte main memory and a separate
16K byte memory for the colour
graphics display. The machine can
be expanded by simply adding
chips to provide features such as
floppy disc support and an expan-
sion bus for extra memory, input
and output. This article details
how to use the EBUS bus expan-
sion to plug an external board into
your Cortex to provide a parallel
data interface for a Centronics
printer.

The E-BUS was developed to
provide a compact, high-perform-
ance and flexible interface for
both memory and input/output
expansion. The E-BUS system mul-
tiplexes both addresses and data
information onto its lines at dif-
ferent times, so as to keep the
number of lines needed as low as
possible. It can be shared by mul-
tiple microprocessors for access to
common memory or I/O.

With regard to I/O expansion,
some explanation of the com-
puter's operation is necessary.
When doing input and output
operations, the CPU does not
communicate in eight or 16-bit
words, in contrast to most com-
mon processors which support
dedicated I/O commands. In-
stead, the 9995 sends and re-
ceives just one bit at a time. This
means that multi-bit input and
output functions, like those
needed for a Centronics printer for
instance, have to be built up or
broken down one bit at a time.
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However, this operation is made
simpler by the fact that each bit
can be sent to orreceived from a
unique address. So, to output
eight bits to a peripheral, itis
necessary to transfer the bits to a
latch or similar device with eight
successive single bit operations.
Only then can the peripheral be
told that the data is ready to be
acted upon.

An input cycle occurs when the
MEMEN (memory enable) control
signal goes high (inactive); the bit
address is output on the address/
data bus and the single bit of data
is sampled on the CRUIN signal.
An output cycle is similar, except
that the data bit is output on the
CRUOUT signal and the CRUCLK
control signal pulses active low.
For multi-bit transfers, the cycle
repeats with the address incre-
menting each time. A timing
diagram for this is shown in Fig, 1.

During an 1/O operation, the
multiplexed address/data lines are
forced to output the address

PROJECT

throughout the I/O cycle so no
address latches are required,
consequently the ALATCH
(address latch) control signal
remains high. The data bit to be
sent appears as the signal
CRUOUT on the least significant
address line (A15 by the Tl con-
vention) when an output
operation is performed. The
remaining 15 address lines define
32768 addresses to which it can
be sent, although the Cortex and
the 9995 CPU use some of these
addresses internally (see Fig. 2, the
Cortex I/O map).

A data bit to be read in‘is taken
via the CRUIN line, Up to 16 bits
can be input or output by a single
instruction, the specified number
of bits being processed serially to
or from the target addresses.

The E-BUS

The kernel of the E-BUS inter-
face on the Cortex is the 74 LS-
2001 gate array. This device is
used to control access to the bus

sl I R S R | =i 0L

BIT ‘N’ ADDRESS

1
ADDR/DATA *

BIT ‘N+1° ADDRESS

X

MEMEN- 7

-/

CRUCLK-

|

|

|

|

|

- INPUT
7
} \—OUTPUT
b

| -~ y

|

/ vaup VALID
CRUIN —\ INPUT /. < INPUT >

|
!
!
|
b
!
I
|
|
|
|
|
|
|

CRUOUT

VALID OUTPUT

VALID OUTPUT

-

666nS

Fig. 1 Timing diagram for multi-bit transfers.
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PEXER e = R == =L A S e == _—_—_—_———o == =g L]
S ———————————————— e AR SRR S ——

Address Input Function Output Function [ for multiple microprocessors and
to synchronise all data transfers, as
g0 NOT USED® "BASIC” LED well as to provide time-out con-
0002 NOT USED KEYBOARD ACKNOWLEDGE tre |Setl0 av?id a )érmanent lock-u
0004 DISK SIZE JUMPER EBUS INTERRUPT ACK ro QL0 8 e s P
0006 DISK DENSITY JUMPER EBUS TIMEOUT ENABLE of the bus. However, for simple
0008 FLOPPY INTERRUPT FLAG DISK SI1ZE expansion of the Cortex facilities,
000A KEYBOARD INTERRUPT FLAG EPROM ON/OFF I i3S possible to avoid using this
000C DISPLAY INTERRUPT FLAG “BELL” ENABLE dt ey bu} P AR 16 e main
000E EBUS TIMEOUT INTERRUPT NOT USED SVIeBTOLIR NG
FLAG PCB have to be made, as follows:
0010 to 00TE KEYBOARD DATA DUPLICATE OF ABOVE 1. Cut the connection to [C99 pin
phoo st L P AR 18 and connect this pin to 1C94
0080 to 00BE TMS 9902 TMS 9902 pin11; ‘ :
RS232 PORT RS232 PORT 2. Connect 1C94 pin 9 to IC11 pin
00CO to017E NOT USED NOT USED 13;
0180 to 01BE TMS 9902 TMS 9902 : 4 pin19 to 1C27
CASSETTE PORT CASSETTE PORT 3'-nC2(,’”ne°t ICH DI AE
01C0 toOTFE TMS 9911 TMS9911 pin < ,
DMA CONTROLLER DMA CONTROLLER 4. Connect IC89 pin 18 to 1C89
0200 to 07FE external via EBUS external via EBUS pin 19.
0800 to 080E external via EBUS C;ent'rorgl'ls(aéiala For this modification to work, the
via
0810 external via EBUS Centronics strobe
via EBUS __HOW IT WORKS ___
0812 Centronics external via EBUS ' i
status via EBUS i .
0814 to 1EDE external via EBUS external via EBUS }&1 :" IXH’ .an(? IC2 decode addressf bits
TEEO CPU internal CPU ternal timer control 0 ipclusizesTive Qutputs irem
1EE2 ” N . o timer interrupt IChZ are usedf et;d'l of wthlc}; will go Iovw;
N . e . ) : when one of their particular group o
1%%@ B lsvelg mt,(,rrupt Hfg L [ Gzl eight addresses is accessed. Note that
1EE8 N [ the address decoding is not complete
1EFA " - = . s - and may well respond at other locations
1EEC » . 1 . i (2K interval). The Y1 output from 1C2
1F00 to 1FD8 : nat Used . ., SO0 (address 0088h to 008Fh) enables the
1FDA  CPUintemal MID flag CPU internal (LIS S i e e o
1FDC to FFFE external via EBUS external via EBUS tor. This device selects the signal on the
input specified by the least significant
* Some systems may have this used for floppy disk interface i‘. drtﬁ‘s.hnes Jl?id passelslllll)o ':;‘e CR.U:N
* Cortex Basic uses this bit to enable the display on the TV screen of all control ine. This would normafly be the printer
charaee status line in this case and its state will
==+ Cortex Basic uses this bit to disable the scrolling of a text display on the TV screen. :L%:?‘I,evijhﬁgher the printer is ready to

Fig. 2 (above) Cortex 1/0O map. The data to be output to the printer
appears on the CRUOUT line in serial

Fig. 3 Interface circuit. form. This has to be converted to parallel

AO0{MSB}/13a O

A3 0|\ oo form before being presented to the prin-
A2/1%2 O ter. This is done by 1C3 which is an eight
A3/14c O bit addressable latch (741S259).

Address lines A12, 13 and 14 determine

Ad/152 O w which bitis 10 be wrilten into 1C3 and the
A5/15¢ O ) ic2 - output Y0 of 1C2 gated with CRUCLK in
O

NOTE: IC1d actually causes it to happen. To

LI ES

T azq Lo IC1 1S 7418532 ; f :
A7/16¢ O —GZB [ ENABLE | Y5/— 162 1S 7418138 write a complete eight bits of new data
A8/178 O——mr———rd G1 pATAd YA IC35 ARE 7415259  requires eight output cycles. Once this
A9/17¢ O—————1C Y3 [CalSFALS25l has been done the data is ready to be
A10/18s o2 7|8  SELECT | Y25 [ acted upon by the printer. IC5 is another
UL C =gy | M ‘ 7415259 like 1C3 and onebit ofits output
X9 @_‘ is used as a strobe signal to tell the prin-

) ’ 3T = 12 : ter that the data is ready. Output QO is |
:;g:g:g i 2 g UATCR géi: used in this case; itis normally low and is
Raate T, [SELECT | opo pulsed high under software control. This
CRUOUT{A15)/20¢c O- . 3 S Al 04%, e hagggn;whena1 and then a0 is output
PRI OSS—— s 323.': i tOFor lahe transfer of one ch iracter the
SERIAL d

CRUIN/28c O 15| _DATAIN a1 %—» sequence is as follows: eight bits of data
fORST/4a O— ' CLR Qo> are written into the eight locations in

1C3. The data then appears in parallel
9| ica - form at its output and is available to the
B
A

DATA printer. The DATA STROBE is taken high

i1 ) L e & and then low to signal to the printer that
DATA INJ DA g valid data is ready. The printer signals

D3f— g that is is BUSY by taking the BUSY

wouT D2 o STATUS line high. This is read by the

ot~ or

STROBE p1{E—a BUSY | computer and no further action is taken
Y out o untilit goes low again. Now new data can
be sent to 1C3 and the process re-

+5V/5a ) 3l 1C5 o 1| peated.

c1 LATCH Note that some printers give a low on
+6V/5c ] T1B [seLecT Q8 . ey

l00n PIN1a PN 16 A as the status line to indicate the BUSY con-

1 1C2345

N

G PINT  PIN'S Q4— dition, this can be accommodated by
ND/te ] E éi’%‘ﬁ.m Q3p— connecting the EBUS CRUIN line to IC4
GND/1a . =G _ Qzb— pin 6 instead of pin 5. More difficult is
5 DATA !
5 CLR Q2= STROBE] when the STROBE has to be inverted,
Q0 f—— oUuT

J this requires an additional inverter.
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following devices must be present
on the PCB (if your Cortex does
not have all the options available,
then some of these may be mis-
sing, so you will need to check):
1C90 (741508), 1C91 (741.532),
1C92 (741S74A), 1C93 (741500),
1C94,95,96 and 99 (all 741.5244).
[f you wish to use memory
expansion, then you must break
the links next to IC26 and drill out
the shorting links next to 1C94,
and ensure that you have 1C97
(7415245) and IC26 (7415612).
Note that all the component
numbers used here are those
given in the original Cortex article.

It's Already There

Although the Cortex has an
RS232 interface for a printer or
terminal, it also has the software
necessary to drive a parallel data
printer port. The hardware neces-
sary to implement this was left off
the main PCB to save space. Build-
ing the interface described here
wilt therefore free the RS232 for
other tasks, and make it possible
to use the more common Centron-
ics printers.

The circuit diagram for the

/0 ROW A PIN ROW C i/0
GND OV 1 GND OV
I/O PRES- (RESET-) 2 BUSCLK (3MH ) 0
‘ +12V 3 ~12V
0 [ORST- (I/O RESET-) 4 NMI-{NON-MASKABLE INT) I
45V 5 +5V
— b —
g 7 =
—_ 8 —y
— [¢] —_
| INTEN- (LEVEL 1) 10 ALATCH (ADDRESS LATCH) o}
O XAO0 (MSB ADDRESS) 11 XAl (0]
O XA2 12 XA3 0
O A0 13 Al 0
O A2 14 A3 0
O A4 15 A5 0
O A6 16 A7 @ 4
I/O A8/D8 {DATA MSB) 17 A9/D9 170
/O A10/D10 18 A11/D11 170
/O A12/D12 19 A13/D13 I/0O
/O A14/D14 20 A15/D15/CRUOUT (LSB) I/O
— 27 MEMEN- (MEMORY ENABLE) 0
O DEN- (MEMORY READ) 22 READY- (MEMORY READY) I
I GRANTIN 23 GRANTOUT 0
— 24 BUSY- (BUS BUSY) I/O
GND 25 GND
—_— 26 - |
L 28 CRUIN (1/O INPUT) !
O WE (MEMORY WRITE) 29 —
+5v 30 +5V
= 31 CRUCLK (I/O WRITE STROBE) 0
CND 32 GND

Fig. 4 EBUS signals and their uses.

interface is shown in Fig. 3 and the
circuit itself is discussed in the
‘How It Works’ section,

Next month we will publish the
PCB, overlay, parts list and buy-

lines.

ETI

Mail order only

FOR HI-FI & ELECTRONICS ENTHUSIASTS

CONCEPT ELECTRONICS LTD

51 Tollington Road, London N7 6PB

We are the specialist of electronic kits and rack mounting cabinets. A catalogue with
complete range of products including pre-amp modules, power amp modules, pre and
power amplifier modules, complete kits of amplifiers, equalizers, reverberation
amplifiers (with cases), alarm clocks, appliance timers, CB amplifiers, test equipment,
control modules, music generator, battery flourescent light and high quality rack
mounting cabinets etc. with illustrative pictures now available at the cost of 35p +

feet.

steel painted in black.

CONTROL MODULES

TY-7 Electronic touch switch
TY-11 Light activated switch
2

TY-18 Sound activated switch
{Clap switch},
TY-38 Sound activated switch
{voice-switch}
TY-41 Infra-red remote control
(Receiver and transmitter)

£2.90 Kit £4.50 Ass.
£2.20 Kit £3.50 Ass.
£4.50 Kit £5.95 Ass.
£5.50 Kit £7.50 Ass.

£17.20 Kit £21.95 Ass.

25p pép.
Professional rack mounting cabinet Panel Size RearBox Price
sk ey v o WH(inch) WHD AL STEEL
19x5 17x45x10 27.54 2354
19x4 17x35x10 2524 2124
19x35 17x3x10 24.09 20.09
19x3 17x25x%x10 2409 —
19x25 17x2x10 2294 1894
19x6 17x55x12 2869 2469
19x5 17x45x12 2754 2354
19x4 17x35x12 2524 21.24
19x 3.5 17 x3x12 2409 20.09
17 x3.5 155x3x9 2179 17.79
17x2.58 165x2x9 2064 1664
17 x4 155x35x12 2524 21.24
17x3 155x25x12 24.09 20.09

Please add £2:50 p/p per item

+ Wholty made of black anodised aluminium sheets & Suitable for high quality
amplifers and many other purposes # Top, side and rear cover removable for access
+ Separate front mounting ptate # Heavy gauge front panel is of brushed aluminium
finish enhanced with two professional handles & With ventilation slits and plastic

The low cost steel version is also available. The size and features as well as the front
panel is the same as the aluminium cabinets except the rear box is manufactured from

HI-FiI AMPLIFIER MODULES

TA-323A 30W + 30W sterso amplifier
£18.95 Kit £23.95 Ass.

TA-820 60W + 60W stero ampilifier
£27.50 Kit £33.50 Ass.

TA-920 70W +70W stereo amplifier
£35.50 KIt £42.50 Ass.

ETI JUNE 1984

parhriie

Buy Sparkrite Brand Leading Auto Electronics
in self-assembly kit form - And save pounds!!

® Electronic Ignition systems - contact triggered and contactless
® Electronic Car Security Systems —including a new ultrasonic unit
® Car Drive Computer —with 12 functions

SEND FOR FREE LITERATURE PACK — TODAY!

8 SOPHISTICATED
KITS TO CHGOSE
FROM.

B SPARKRITE (A Bivision of Stadium Ltd.}, Queensway, Enfield, EN34SD. B
Telephone: 01-804 4343 ]
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ETI PCB

In order to ensure that you get the correct bbard, you must quote the reference code when ordering.
The code can also be used to identify the year and month in which a particular project appeared: the first
two numbers are the year, the third is the month and the number after the hyphen indicates the particular

project.

Note that these are all the boards that are available — if it isn’t listed, we don’t have it.

Our terms are strictly cash with order — we do not accept official orders. However, we can provide a
pro-forma invoice for you to raise a cheque against, but we must stress that the goods will not be
dispatched until we receive payment.

1979 '
O E/794-1 Guitar Effects Unit...,....3.04
O E/794-2 Click Eliminator............ 7.64

1980

0O E/808-3 Ultrasound Burglar Alarm 3.30
00 E/8010-1 Cassette Interface . ...... 3.37
O E/8010-2 Fuzz/SustainBox ........3.76
O E/8012-3 Four Input Mixer. ... ... ..3.04

1981
E/811-1 LED Tacho .......... - 4.75
E/811-2 Multi-Option Siren. . ......3.68
E/812-2 IR Alarm (4 boards) .......7.64
E/812-5 Pulse Generator ..... T o 4.11
E/814-2 Drum Machine (2 boards) 6.44
E/814-4 Guitar Note Expander ... .. 3.68
E/816-8 Waa-Phase. ........ s 176
E/816-9 Alien Attack .............. 4.00
E/817-1 System A-Input

(MMorMQO)........oooueeee. 3.05
E/817-2 System A — Preamp....... 5.95
E/817-3 Smart Battery Charger..... 2.27
E/818-3 Hand Clap Synth.......... 4.57
E/818-5 Watchdog Home

Security (2 boards) ...... ceis . 6,11
E/819-1 Mains Audio Link

(3 boards) ............,. sar e 8.45
E/819-4 Laboratory PSU........... 5.21
E/8110-1 Enlarger Timer........... 3.91
E/8110-2 Sound Bender-........... 3.05
E/8111-1 Voice Over Unit.......... 4.57
E/8111-2 CarAlarm............... 3.23
E/8111-3 Phone Bell Shifter........ 3.40
E/8112-4 Component Tester

O0oOonoO0O 0O 0000 OoO0ocoooooo

1982
E/821-3 Guitar Tuner (2 boards) ...6.38
E/822-1 Ripple Monitor ........... 2.21
E/822-2 Allez Cat Pest Repeller .... 1,93
E/822-5 Moving Magnet Stage..... 4.01
E/822-6 Moving Coil Stage ........4.01
E/823-4 Capacitance Meter

(2 boards) . .
E/825-1DVMeg..................3.13
E/826-1 lon Generator

(3boards) ..................... 9.20
E/826-4 MOSFET Amp Module. . ... 7.80
E/826-5 LogicLock ............... 3.52

00 OO 0OO00ooao

-
-3
@
w

0 OO00Oo@QpOocOoog ooor

O
(m}
O
O
O
a0
[
[
O
[
O
]
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O
0
O
O
O
O
O
O
O
O
a
]

E/826-6 Digital PWM ...,.........3.84
E/826-7 Optical Sensor ..........,2.00
E/826-9 Oscilloscope

(4 boards) ............. wnree..13.34
E/827-7 TV Bargraph Main. . ... ... 5.24
E/827-3 TV Bargraph Channel.. ., .. 2.62
E/827-4 Hotwire.................. 3.02
E/827-5 Bridging Adapter ......... 2.74
E/828-1 Playmate (3 boards)....... 8.28
E/828-4 Kitchen Scales. ........... 2.12
E/829-1 Auto Volume Control. .. ... 2.12
E/829-2 Dual Logic Probe .. .... V. 2,22
E/8211-4 Pulse Generator......... 6.08
E/8212-1ELCB ..........0ovnnnn. 2.77
E/8212-2 Servo Interface

(2boards) ..................... 6.75
E/8212-4 Spectracolumn .......... 5.54

E/831-1 Fuel Gauge............... 3.45
E/831-2ZXADC.................. 2.59
E/831-3 Programmable PSU ... .. ... 3.45
E/833-1 SoundBoard
E/833-2 Alarm Module ............. 3.62
E/833-3 ZX81 User Graphics ...... 1.07
E/833-4 LogicProbe........,,...., 2.50
E/834-1 Real Time Clock .......... 8.74
E/834-2 Thermemeter

2boards) ..................... 9.74
E/834-4 Stage Lighting — Main ... 13.73
E/834-5 Stage Lighting — Display 3.45
E/835-1 Compressor/Limiter ... ... 6.19
E/835-2 Single PSU.... .. cereee... 316
E/835-3 Dual PSU .
E/835-4.2 NDFLAmMp ............. 7.88
E/835-5 Balance Input Preamp.. ... 3.23
E/835-6 Stage Lighting

Autofade............. fiieniinn . 6.19
E/835-7 Stage Lighting —

TriacBoard..................... 4.74
E/836-1 to 3 PseudoROM

(3boards) ..................... 3.62
E/836/4 Immersible Heater ., ..... 2.30
E/836-5 Atom Keypad............. 5.18
E/837-1 Flash Sequencer........... 2.67
E/837-2 Trigger Unit Main Board. .. 2.67
E/837-3 Trigger Unit Transmitter. .. 1.66
E/837-4 Switched Mode PSU 16.10
E/838-1 Graphic Equalisr, ......... 9.10

How to order: indicate the boards required by
ticking the boxes and send this page, together
with your payment, to: ETI PCB Service, Argus
Specialist Publications Ltd, 1 Golden Square,
London W1R 3AB. Make cheques payable to
ETI PCB Service. Payment in sterling only please.
Prices subject to change without notice.

Total for boards
Add 45p p&p
Total enclosed

PLEASE ALLOW] Address

28 DAYS FOR
DELIVERY

O00000c0000O0o00no0ocooo 0o

E/838-2 Servo Fail-Safe

(four-off). .............covunll, 2.93
E/838-3 Universal EPROM prog....9.64
E/839-1 NiCad Charger/Regen. . ... 3.77
E/839-2Digger............c.o.... 3.40
E/839-3 64K DRAM
E/8310-1 Supply Protector .., ..... 2,19
E/8310-2 Car Alarm............... 3.98
E/8310-3 Typewriter Interface .. ... 4.17
E/8311-1 Mini Drum Synth ........ 3.07
E/8311-2 Alarm Extender....,.....3.21
E/8311-3 Multiswitch ....... te0s..3.59
E/8311-4 Multiple Port ..4.34
E/8311-5 DAC/ADC Filter ......... 3.22
E/8311-6 LightPen ............... 4.60
E/8311-7 LogicClip............... 2.51
E/8311-8 MC Head (JLLH)......... 3.17
E/8312-1 Lightsaver............... 1.85
E/8312-2 A-to-D Board
E/8312-3 Light Chaser (2 bds) ..... 7.54
E/8312-4 ZX Alarm ............... 6.04

1984

O
O

O0O000000CcO00O0opoooooo

E/841-1 Vector Graphics ..,.......8.
E/842-1 Speech Board

(Mini-Mynah) ........ e
MODULAR PREAMP:
E/842-2 Discinput (mono) ........ 3.73
E/842-3 Output stage (stereo) .. ... 3.73
E/842-4 Relay/PSU ............... 3.73
E/842-5 Tone, main (mono)........ 3.73
E/842-6 Tone, filter (stereo) ....... 3.73
E/842-7 Balanced output (st) ...... 3.73
E/842-8 Headphone amp (st) .... .. 3.73
E/842-9 Motherboard ............ 9.01
E/843-1 Power Meter ............. 5.81
E/843-2Z80ODRAM............... 9.79
E/843-3 Obedient Die...,......... 3.76
E/844-1 School Timer....... ol 4,07
E/845-1 Auto Light Switch......... 4.01
E/845-2 ZX81 EPROM Prog. ..... 10.53
E/845-3 Mains BorneRC .......... 5.07
E/845-4 Centronics Interface ...... 4.09
E/845-5Vario .................... 6.62
E/845-6 Midi Drum Synth ....... .. 3.59
E/846-1 OricEPROMBd .......£19.58
E/846-2 Spectrum Joystick....,..

ETI JUNE 1984



ELECTRONICS TODAY INTERNATIONAL CLASSIFIED

Lineage:

40p per word (minimum 15 words)
Semi Display: (minimum 2 cms)

(N = =

£11.00 per single column centimetre

Ring for information on series bookings/discounts
All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and

conditions printed on the advertisement rate card (available on request)

01-437 0699

Send your requirements to:

)] Debbie Miller
‘ ASP Ltd,

1 Golden Square,

EQUIPMENT FOR SALE

PARTRIDGE
ELECTRONICS

THE MIXER PEOPLE

CONSTRUCTING
AN AUDIO MIXER?

To achieve a high quality finish you need
commercially produced printed panels
— sub-frames — main frames etc designed and
manufactured specifically for this purpose.

56 Fleet Road, Benfleet,
Essex, SS7 5JN, England.
(Large S.A.E. please)

VIDEO TERMINAL
BOARD

* 80 characters x 24 lines *
Requires ASCI! encoded keyboard
and monitortomake fuilyconfigurable
intelligent terminal. Uses 6802 micro
and 6845 controller. Program and
character generator{7 x 9 matrix with
descenders) in two 2716 EPROMS.
Full scrolling at 9600 baud with 8
switch selectable rates. RS 232
interface.

( Bare board with 2 EPROMS and pro-
gram listing — £48 plus VAT. '

Send for details or CWO to:
AM ELECTRONICS (T)

Wood Farm, Leiston, Suffolk IP164HT
Tel: 0728831131

OSCILLOSCOPE — Tektronix
portable D32, Mains/recharge-
able, dual trace, case, service
manual, working £85. 01-441
1050 daytime.

Car stereo cassette player, 4W.p.c.
into4 ohm, slider vol. controls, f.f. eject
button, auto-stop, 13.2V DC. —ve.
ground. Colour: black size: h41X-
w137Xd145mm.(Japanese)£12.50.
Rear window, surface mounting
car speakers, 5W 4 ohm £3.99 pair.
8W 4 ohm. 2-way £21.55.
25+25W r.m.s. (4 ohm) 5-band
equaliser booster for car stereo
{X-80) £22.
Unviversal
AAHP7). C(HP11),
£7.50.

battery charger for

Prices inciude posiage.
Cash with order to:-
L.E.G.S.LTD
334 Dickenson Road, Longsight
Manchester M13 ONG

D(HP2). and PP3 |

(Mail Order Only)

ETI JUNE 1984

BRITISH TELECOM plug soc-
kets & leads etc. Tel CW.AS.
(0274) 731532. Or visit our
showroom opposite Odsal
Stadium, Bradford.

WEST HYDE

THE UKS LEADING STOCKIST
OF CASES, PANELWARE
- AND ACCESSORIES
X

Lérge_ étocks — Fast Deliveries

SEND £2 FOR COMPREHENSIVE,
ILLUSTRATED CATALOGUE —
Includes £2 Worth of Vouchers

UNIT 9, PARK ST, IND. ESTATE
AYLESBURY BUCKS HP20 1ET
Telephone: (0296) 20441

REPAIRS

MICRO-COMPUTER repairs.
ZXSpectrum VIC 20,C64 Pets,
Commodore computers, prin-
ters ard floppy disk. Phone
Slough (0753) 48785. Monday
to Saturday.

ILLUSTRATION

SERVICE

SUPERB  ILLUSTRATION.
01-836 3653.

QUALITY HI-FI Stereoamp
Decks£30inc... Professionally
finished + wood-effect case.
Mag.PU/Tape/Headphones..
60+60W/Auto Protec'uon/24OV

. (M.RP. £69.63) KIA-8,
LS29 9DZ.

ASSORTEDS.R.B.P., s/speed
average 7x5”. 120" £1.. 240"
£2 etc. Inclusive — Mr Heal,
Taberhili, Marchington, Wood-
lands, Uttoxeter, Staffs.

RESISTOR BARGAIN PACKS,
600 resistors, 10 to 10meg Q
60 values, 10 each value. Che-
que or P.O. for £4.85 to W.C.R,
1-3 Blyth St, Seaton Deleval
Whitley Bay, Tyne & Wear.

SHEET METAL FOLDERS
18” x 18G bench or vice held
£38. Leaflet01-8907838 (any-
time). 90 Granveille Av, Felt-
ham, Middx TW13 4JN.

100W AMPLIFIER — £9.95
built. Or use the same board for
50W, 150W, 200W into 4 or 8
ohms etc by using alternative
output transistors & P.S.U
S.A.E. for full details to: ESS
Amplification, Innovation
House, Guildhall Rd, Hull.

ELECTRONIC ORGAN KEY-
BOARDS andotherpartsbeing
cleared out as special offer.
Elvins Electronic  Musical
Instruments, 40A Dalston Lane,
London E8.01-986 8455.

SITUATIONS VACANT

Assistant
Maintenance
Engineer

At a leading London
Recording Studio.

Must have practical elec-
tronic experience and
driving licence. Apply
with C.V. to:

Peter Suthers

11aSharples Hall Street
London NW1

London W1.

WANT
RESULTS?

THEN USE
ETI
CLASSIFIED

ADD-ONS

TANGERINE OWNERS. We
have available an independant
switch selectable RAM card to
free the Epromspace onTanex.
P.C.B. on built. S.A.E. for details.
Ralph Allen Eng,, Forncett-End,
Norwich. Tel (095389) 420.

SERVICES

P.C.B. DESIGN & LAYOUT,
manually taped artwork pro-
fessionally produced at com-
petitive prices. J. Gledhill. Tet:
01-674 8511.

PRINTED CIRCUIT BOARDS
made to your drawings. Artwork
carried out. One offs and small
quantities acceptable. Ask for
quote. Fennel Industrual Elec-
tronics (0203) 382296, 35 Fife
Street, Nuneaton, Warwickshire.

FREE PROTOTYPE of the
finest quality with every P.C.B.
artwork designed by us. Com-
petitive hourly rates, and high
standard of work Halstead
Designs Limited. Tel: halstead
(0787) 477408.

JBA
ELECTRONICS

Manutactures todesign or specifications.
One offs, small batch prototypes.
Analogue digital electronic equipment.
Complete electronic service — no job to
smatl.
1st Floor, 4a Lion Yard
Brecon, Powys, South Wales
Tel (0874)611177
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FREE BOOKLET
on

BURGLAR ALARMS

with

LOWEST U.K. DIY PUBLISHED PRICES
PHONE OR WRITE FOR YOUR COPY
051-523 8440

AD ELECTRONICS
217 WARBRECK MOOR
AINTREE, LIVERPOOL L9 OHU

A1 INTRUDER ALARMS

Wholesale Alarm Suppliers
Latest D.LY. & Wholesale Published Catalogue.
Write off for your copy

86 Derby Lane, Old Swan, Liverpool 13
Tel: 051 228 3483 or 051-220 0590

BRTIMED ENTRY EXIT

ALARM - PANEL

aERnS
MAINS-BATT.

MODEL 9000E
—ONLY=

1 ZONE ~£33-89

B FULL 2 YEAR GUARANTEE

B Adjustable entry~oxit withbuzzer.
W Regulaied power suppty (1.2 amp).
B Latching 24 hour circunt.

B Visual & sudibte waik test.

PLEASE SEND FOR FREE caTALOG
of ALARM EQUIPMENT rRrom
SIMPSONS ELECTRONIC AL ARMS

70 PRIORY ROAD LIVERPOOL L4 2RZ
BTRADE SUPPLIEDE

051-260-0300

Alarm Systems
FREE COMPREHENSIVE CATALOGUE!
@ LOWEST DISCOUNT PRICES
@ HIGHEST QUALITY EQUIPMENT
@ FREE DIY DESIGN GUIDE
@ FULLY ILLUSTRATED
@ MICROCHIP CIRCUITRY
@ QUICK DESPATCH SERVICE

@ FULL INSTRUCTIONS
SENO SAE OR PHONE

C-TEC SECURITY, DeptE I
60 Market St, Wigan WN1 THX,
Telephone (0942) 42444

LARGE STOCK OF BURGLAR
ALARM EQUIPMENT. As
used in the trade. JN Security
Centre, 176 Sydenham Rd,
London SE26 5J2. 01-778
1111. Showrooms open 6
days.

72

BURGLAR Alarm Equipment.
Please visit our 2,000 sqg. ft.
showrooms or write or phone for
your free catalogue. C.W.AS.
Ltd., 100 Rooley Avenue, Brad-
ford BD6 1DB. Telephone
0274 731532.

COMPUTERS
FOR SALE

CORTEX COMPUTER built
and working, with RS232.
£295 Telephone: 0206 251658
Evening/week-ends.

WIRES ‘N CABLES

THE SCIENTIFIC

WIRE COMPANY
811 Foresat Road, London E17
01-531.1568

-5
ENAMELLED COPPERWIRE
SWG 8

8-34 363 209 110 88p
35-3¢ 382 230 1.26 93p
42-43 520 291 225 160

44-47
48 15 6. 3
SILVER- PLATED COPPER WIRE
14-30 520 29
TINNED COPPER WIRE
14-30 397 241 1.3 084

Pricesinclude P&P and VAT. Ordsrs under
£2 add 20p. Dealer inquiries weicome.

COMPONENTS,
COMPUTERS etc
We will help
you sell them

Selling any
components?

Wish to reach
the Hobby
market?

Then try
Hobby
Electronics
Classified
01-437 0699

RESISTORS

CF, 5% M.F.4w
HI-STAB HI-STAB

Vaw E24 1pea 1% 4peaE24
aw E24 2p ea 2% 3p ea E24
CAPACITORS

TANTALUM BEAD
35v01,0.22,033,047,068,1.0,14pea
25v6820pea
16v47,10mi16p ea
t6v2.212pea
16v4.7 14pea
16v 10mf 20p ea
Terms CWO. £500 Min
P.Paid + VAT @ 15%
E.C.P.S.
7, Harehill Cres., Wingerworth
Chesterfield, Derbyshire

Order

Tel: 0246 74003

USE ETI
CLASSIFIED
SECTION
TO SELL YOUR
PRODUCT/SERVICE
Either fill in the
coupon or phone
Debbie on:
01-437 0699

AERIAL AMPLIFIERS improve
weak television reception.
Price £6.70. S.AE. for leaflets.
Electronic Mailorder, Rams-
bottom, Lancashire, BLO 9AGH.

IRISH
READERS
MAIL ORDER COMPONENTS

Top quality components
Great prices
Return-of-post service

Write or phone for free price list
WAVEFORM ELECTRONICS
12 Effra Road, Rathmines, Dublin 6.
Phone(01)0001 it England 987507
Mail order only please

CRYSTALS. Very large stocks.
100KHz-50MHz. Priced from
55p-£7.50. S.AE. for full lists.
TELERADIO, 325 Fore Street,
London N9 OPE

Be your own boss with our new pub-
lished business manuals.
Both with full fault guides and business
know how )
Domestic appliance reconditioning and
repair for profit,
2 volumes oniy £12.50 post free.
A guide to professional sewing machine
repairs for profit.
2 volumes only £8.50 post free.
Leallets avaiable.

Mr. Marchant Dept(ETI)

30 Chester Road East, Shotton,
Clwyd, N. Wales

PARAPHYSICS JOURNAL
(Russian translation); psycho-

tronics, kirlianography, heli-
phonic music, telekinetics.
Computer software. SALE.
4 x 97, Paralab, Downton,
Wiltshire .
EQUIPN
MICRO-MINI
TRANSMITTERS

— all supplied ex-stock, return post
delivery, no special equipment required,
built, tested. with instructions.
CT10H, 4 mile range, broadcast quality
speech pick-up £13.98.
CT10M, prof grade, extra high power,
tunable freq 70-120MHz variable mic-
rophone sensitivity, £19.48.
CT10MB, as above + unique dual mic-
rophones to elminate echoes, noise etc
£21.40,
All specialised requirements catered for.
EVEN RADIO STATIONS — + telephone
line recording device.

Please enquire: 061-905 1040.

S.A.T. ELECTRONICS

164 WashwayRg, Sale, Cheshire M33 1RH

PLANS ‘N DESIGN |

AMAZING ELECTRONIC
plans, lasers, gas, ruby, light
shows, high voltage teslas, van
de graph surveillance dewces
ultrasonics, pyrotechnics, new
solar generator 150 more pro-

jects, catalogue. SAE.

Plancentre, Bromyard Road

wgustrial Estate, Ledbury
8.

WANTED ‘

TURN YOUR SURPLUS tran-
sistors, IC’s etc into cash. Con-
tact Coles Harding & Co., 103
South Brink, Wisbech, Cambs.
Tel: 0945 584188. Immediate
settiement.

WANTEDElectronictestequip-
ment, large computers, large
quantities of Printed Circuit
Boards, anything considered,
good prices paid: 29 Lawford
Crescent, Yateley, Camberley,
Surrey Tel 0252 871048.

WANTED:- Powertran “Des-
tiny Mixer’. Ready built or kit for
any combination. Good condi-
tion.

ETIJUNE 1984



KITS

TO BOOK

XmFggé\gslp\ngg;rsEgys/)zqgéﬁ ( Build your own high performance gxangfgféﬁg:p:;gma;Lingj TH IS
Hyper-sensitive pickup. Hi-fi AUDIO SIGNAL GENERATOR Golden Fotolac light-sensitive

; A . ght-sensitive
quality reception on domestic £25.00 incl. case [p.p.£1) i . tly i d SPACE
VHF/FM Radio. Sub-min com- | Spec CLEy e, Jedny BSaee
ponents for exceptional trans- | Verylow distortion (only 02% gnd Yoy muby faRten EEkoss
mission stability. 70-150MHz, Output 1v into 600 OhMS, canswuthqu1nstruct;ons.£2._50. PHON E
rangedependentonvoltage(6- | |Attenuated) Developer 35p. Ferric Chloride
18V). includes ultra-sensitive 10Hz — 100Khz. Sine-Square 60p. Clear acetate sheet for
microphone, illustrated plans (A Linsley-Hood design) master 15p. Copper-clad fib- 01 -437
etc. NB new price reduced to TELERADIO ELECTRONICS reglass board, approx. 1mm
£6.95, post paid, send cash/ 325 Fore Street, Edmonton thick £2.00 sq. ft. Post/packing
cheque/PO to Modulex, P.O. London N9 OPE 75p. White House Electronics, 0699
Box 102, Dartford, Kent DA1 Ready made £30.00 Castle Drive, Praa Sands, Pen-
2PW. : zance, Cornwall.

L

| D
. _P N

MERSEYSIDE S. WALES LANCASHIRE

} STENESELELTRRNIC ETESON ELECTRONICS
B et s SUPPLY CO. LTD. 158 Lower Grean,
el mics 2 -'mdMTg\n-Fv)l 930530 45 Castle Arcade, Cardiff o e Poulton-ie-Fylde, 25gu:kpool
LB e TEL: 0222 4190 Tel: (0263) 885107
Componems's::?:?allsjsa;sburglar ST Open: Mon-Sat 9-95.30 LOpen 9 30an-12 30. 130-5.30 Closed Wed & Sun
For components to computers. tlectronic Component Spemahsts

'CLASSIFIED ADVERTISEMENT — ORDER FORM

Advertise nationally in these columns to over 100,000 readers for only 40p per word (minimum charge 15 words).
Simply print your message in the coupon and send with your cheque or postal order made payabel to
Argus Specialist Publications Ltd to:

CLASSFIED DEPT., ELECTRONICS TODAY INTERNATIONAL
1 Golden Square, London W1R 3AB. Telephoen: 01-437 0699
Please indicate classification required.
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WE TAKE ACCESS AND BARCLAYCARD

Please place my advert in E.T.1 for [J months. Please indicate number of insertions required.
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SPEACH SYNTHESISER kit as in March/April Electronics & Comput-
ing. Kit £24.95 p/p £1.50. Ready Built £34.95 p/p£1.50. Details SAE.
LOGITEC FT50001 dot matrics printer 100cps, friction/tractor
£289 + VAT. Carriage £10. S.AE. leaflet plus print-out.

PRESTEL monitors 6” green phosphor screen 12 digit keyboard
printer port, cassette port, keyboard port (for full qwerty keyboard)
Brand new and boxed £175 + VAT. Leaflet S.AE.

DISC DRIVE BONANZA

TEAC FD-55F 2 Height DSD 80 track/40 track, selectable atour
new low price £199 + VAT. £8 carriage. Shinon % height 5Ya" drive,
40 track, brand new, single sided, double density £140 + VAT,
Carriage £8. COMPETITION. We thank all our customers for pur-
chasing our Teac drive and as a bonus we are now offering every 50th
discdrive to be sold will be sent totally FREE. The name and address
of the winner will be published in this magazine.).This offer is excluded
from trade or bulk buyers).

EDGE CONNECTORS 1" 56x56 wire wrap keyway at 30 £1.80 p/p
25p. 30x30 156 Gold 80p p/p 25p 1" 80x80 1£2.85 p/p 25p.
Twin 5” Cabinets with power supply £40.00 + VAT (providing a
disc drve is purchased from us, If drives purchased elsewhere
£50.00 + VAT).
LS IC’s in Stock. Phone for prices.
Dual8” Drive Cabinetsbrand newbackpanelcutoutforfanetc...£25
Modem PCB containing uart LS XR2211CP, XR2206CP no data.
£3.95p/p75p.
26way IDC Socket on short length of Ribbon Cable £1 p/p 20p.
KEY BOARD BONANZA. Brand new ASCII coded single 5 volt rail.
Some with numeric key pad, some without £29.95p p/p £1.50p.
Leaflets S.A.E.
Mini Mother Board 18 slot 44 way-1" (X equipment £8 p/p £1.50p.
PCB 98'2” x10"2” approximately 97 X4116-25 £25 p/p £1.50p.
Jermyn Thermaflow Compound 140 Grams £1.50p p/p 40p.
CABLES
Dual 5Ya” disc drive cable £12.95 p/p65p. Single 54" 9 95 p/p50p
20 Way IDC Socket plus 1 meter ribbon (BBC user port) £2.75 p/p 30p.
Centronics Printer 36” (BBC) £11.95.
Special Offer Cambion 40 Way IC sockets wire wrap £1 each, 12
for 10. 54" Drive Power plug £1 each. BBC PSU plug £1 each.
8” Drive DC plug £1.35. AC plug £1.35 p/p 25p. New double density
interface for BBC machine, S.A.E. Full details £99.95+VAT p/p £1 50.
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L CLASSIFIED ADVERTISEMENTS ARE

MIDDLESEX UB109 LS, ENGLAND
TEL: UXBRIDGE 55399
MAIL ORDER PROTECTION SCHEME
if you order goods from Mail Order Advaertisers in this
magazine and pay by post in advance of delivery, this
publication will consider you for compensation if the

advertiser should become insolvent or bankrupt,
provided:

1. You have not received the goods or had your money
returned; and

2. You write to the publisher of this publication explain-
ing the position not earlier than 28 days from the day
you sent your order and not later than 2 months from
that day.

Please do not wait until the last moment to inform us.
When you write, we will teil you how to make your claim
and what evidence of payment is required.

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

This guarantee covers only advance payment sent in

direct response 15 an advertisement in this magazine

(not, for example, payments made in response to cata-

logues, etc, received as a result of answering such
advertisements):

EXCLUDED.

1——“
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Low-price
robots from
POWERTRAN

— hydraulically powered
— microprocessor controlled

The UK-designed and manufactured range of Genesis
general purpose robots provides a first-rate introduction to
robotics for both education and industry. With prices from as
low as £470,even the home enthusiast canaspireto his or her

own robot. CEn e GENESIS
b 101

Each robot in the Genesis
range has a self-contained
hydraulic power source P
operated from single phase 240
or 120v AC or froma 12v DC
supply. Up to six independent =
axes are capable of simultaneous operation and
all except the grip axis have sensing dewces
fitted to provide positional control
by a closed loop system based on a
dedicated microprocessor. Movement
sequences can be programmed by
means of a hand-held controller or
the systems can be interfaced
with an external
computer viaa
standard
RS232C link.

The top-of-the-range P102 has dual speed control,
enhanced memory and double actln cylinders for increased
torque on the wrist and arm joints. There is position
interro?atlon via the RS232C interface, increasing the
versatility of computer control and inputs are provided for
machine tool interfacing.

All Genesis robots are available either ready -built or in kit
form. The latter provides not only
extra economy but also
valuable additional
training as an
assembly project..

- T2t

supply
-

/

HEBOT Il
Turtle-type
robot

For a little over £100, Hefbot Il takes programming off the VDU
and into the real world. Each wheel is independently controlled by
acomputer, enabling the robot to perform an almost infinite
number of moves. It has blinking eyes; a two-tone bleep and a
solenoid-operated pen to chart its moves. Touch sensors, coupled
fo its shell return data about its environment to the computer
enabling evasive or exploratory action to be calculated.

The robot connects directly to an I/O port or, via the interface
board, to the expansion bus of a ZX81 or other microcomputer.

HEBOT Il

Weight 1.8kg

complete kit:with assembly
instructions 95
Interface board kit £11

MICROGRASP &

171

L33
CRUARBSK

| peweaad

§

A real, programmable robot for alittle over £200! Micrograsp
has an articulated arm jointed at shoulder, elbow and wrist
positions. The entire arm rotates about its base and there is a
motor driven gripper. All five axes are motor driven and four of
these are servo controlled giving positive positioning. The robot
can be controlled by any microcomputer with an expansion bus —
the Sinclair ZX81 being particularly suitable.

MICROGRASP Universal computer interface

Weight 8.7kg, max. lifting board kit £54.00
capacity 100g 23 way edge connector £3.00
Robot kit with power AXB1 peripheral/RAM pack

£160.00 splitter board £3.50

GENESIS P101

Weight 34kg, max fifting
capacity 1.8kg
6-axis model (kitform) £750

6-axis complete system
(kit form) £1050

GENESIS P102

Weight 36kg, max lifting
capacity 2kg

6-axis system

(kit form) £1350
Powertran Cortex
microcomputer

self-assembly kit £295.00

eyberneties It

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3ET. TEL (0264) 64455 |2,

ALL PRICES ARE EXCLUSIVE OF VAT AND APPLY TO THE U.K. ONLY - ALLOW 21 DAYS FOR
DELIVERY. OVERSEAS CUSTOMERS — PLEASE CONTACT QUR EXPORT DEPARTMENT FOR
THE NAME AND ADDRESS OF YOUR LOCAL DEALER.




NAPLIN Massive range of components

for your hobby....insist on I\llaplm quality!

THIS LAST ORDER KIT DETAILS IN
MONTH DESCRIPTION OF KIT CODE PRICE PROJECT BOOK
1 (1) @ 75W Mosfet Amp Module LW51F £12.95 Best of E&MM
2. (3) = Modem LW99H f44.95 5 XAO5F

Case also available: YK62S Price £9.95.
3. (5) & ZX81 /0 Port LW76H £9.25 4 XAO04E
4. (4) @ Car Burglar Alarm LW78K  £6.95 4 XAO4E
5. (8) = Partylite LW93B £9.45 Best of E&MM
6. (2) = Keyboard for ZX81 LW72P £23.95 3 XA03D
Case also available: XG17T £4.95. Complete ready-built: XG22Y £32.50
7. {(10) = 8W Amp Module LW36P f4.45 Catalogue
8. (14) & VIC20/64 RS232 Interface  LK11M  £9.45 7 XAO07H
9. (7) « Syntom Drum Synthesiser LW86T £11.95 Best of E&MM

10. (12) & Harmony Generator LW91Y £17.95 Best of E&MM

1. (17) & Spectrum RS232 Interface: LK21X £17.95 8 XA08J

12.  (6) = VIC20 Speech Synthesiser LKOOA £22.95 6 XA06G

13. (13) @ ZX81 Sounds Generator LW96E £10.95 5 XAOQGF

14. (11) = Ultrasonic Intruder Detctor LW83E £10.95 4 XA04E

15. (15) 4 Logic Probe LK13P  £9.95 8 XA08J ,.

16. (26) = Car Battery Monitor LK42V ~ £6.25 Best of E&MM

17. (18) & Hexadrum LW85G £19.95 Best of E&MM

18. (21) & Synwave Sounds Synth LW87U £10.95 Best of E&MM

19. (25) & Spectrum Keyboard LK29G £28.50 9 XA09K

Also required: LK30H £6.50; Case: XG35Q £4.95 — Total £39.95.
Also available complete ready-built: XG36P £44.95.
20. (9) = ZX81 Speech Synthesiser LK01B £16.95 6 XA06G

Over 80 other kits also available. All kits supplied with instructions.
The descriptions above are necessarily short. Please ensure you know
exactly what the kit is and what it compr:ses before ordering, by checking the

appropriate Project Book mentloned in the list above.

MAPLIN’S FASCINATING PROJECTS BOOKS=—

Full details in our Project Books
Price 70p each.

In Book 1 (XA01B) 120W rms Mosfet
Combo-Amplifier e Universal Timer
with 18 program times and 4 outputs
Temperature Gauge ® 6 Vero Projects.
In Book 2 (XA02C) Home Security
System e Train Controller for 14 trains
on one circuit e Stopwatch with
multiple modes e Miles-per-Gallon
Meter.

In Book 3 (XAO3D) ZX81 Keybd&ard
with electronics ® Stereo 25W Mosfet
Amplifier ® Doppler Radar Intruder
Detector ® Remote Control for” Train

Controller.
In Book 4 (XAO04E) Telephone
Exchange for 16 extensions e

Frequency Counter 10Hz to 600MHz e
Ultrasonic Intruder Detector e /O Port
for ZX81 e Car Burglar Alarm e
Remote Control for 25W Stereo Amp.
in Book 5 (XAO5F) 300 Baud Duplex
Modem to European Standard e 100W
240VAC Inverter ® Sounds Generator
for ZX81 e Central Heating Controller
¢ Panic Button for Home Security
System e Model Train Projects e
Timer for External Alarm.

inetan MARLL
‘m;rm _mxn%m

’

in Book 6 (XA06G) Speech Synth-
esiser for ZX81 & VIC20 e Module to
Bridge two of our Mosfet Amps to make
a 350W Amp e ZX81 Sound on your
TV e Scratch Filter ® Damp Meter e
Four Simple Projects.

In Book 7 (XAO07H) Modem (RS$232)
Interface for ZX81/VIC20/Commodore
64 e Digital Enlarger Timer/Controller
e DXers Audio Processor ® Sweep
Oscillator ¢ CMOS Crystal Calibrator,
In Book 8 (XA08J) Modem (RS232)
Interface for Dragon 32 & Spectrum e
Synchime e |/O Ports for Dragon 32 e
Electronic Lock e Minilab- Power
Supply @ Logic Probe ® Doorbell for
the Deaf.

In Book 9 (XA09K) Keyboard with
Electronics for ZX Spectrum e Infra-

Red Intruder Detector @ Multimeter to
Frequency Meter Converter ® FM
Radio needs-no alignment e Hi-Res
Graphics for ZX81 e Speech Synth-
esiser for Oric 1 ® VIC20 Extendiboard
® 7X81 ExtendiRAM ® Dynamic Noise
Limiter for Personal Cassette Players
® TTL Levels to RS232 Converter e
Logic Pulser ® Pseudo-Stereo AM
Radio e Ni-Cad Charger Timer e

Adder-Subtracter ® Syndrum’s Inter-
face ® Microphone Pre-Amp Limiter.
In Book 10 (XA10L) Cassetie
Easyload for ZX Spectrum e 80m
Amateur Receiver ® Auto Waa-Waa
Effects Unit ® Oric 1 Modem Interface
® 2.8kW Mains Power Controller e
Extendiport for Dragon 32 @ 12V Fiuor-
escent Tube Driver e 32-Line
Extension for Digi-Tel.

1984
CATALOGUE

A massive 480 big pages of

description, pictures and data
and now with prices on the page.
The new Maplin catalogue is the
one book no constructor should
be without. Now includes new
Heathkit section. On sale in all
branches of W.H. Smith. Price
£1.35 — It's incredible value for
money. Or send £1.65 (including

| p & p) to our mail-order address.

GREAT PROJECTS'
FROM E&MM

Our book “Best of E&MM
Projects Vol. 1" brings together
21 fascinating and novel pro-
jects from E&MM’s first Year.
Projects include Harmony
Generator, Guitar Tuner, Hexa-
drum, Syntom, Auto Swell,
Partylite, Car Aerial Booster,
MOS-FET Amp and other
musical, hi-fi and car projects.
Order As XH61R. Price £1.

Name .

Address. .

Post this coupon now for your copy of the 1984
catalogue. Price £1.35 + 30p post and packaging.
If you live outside the U K. send £2.20 or 11

International Reply Coupons. | enclose £1 65

————— e ——— —
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RIRPLIN

Mail Order: P.O. Box 3, Rayleigh, Essex $$6 8LR. Tel: Southend
(0702) 552917 e Shops at: 159-161 King Street, Hammersmith.
London W6. Tel: 01-748-0926. ® 8 Oxford Road, Manchester. Tel: 061-
236-0281. ® Lynton Square, Perry Barr, Birmingham. Tel: 021-356-
7292. ¢ 282-284 London Road, Westcliff-on-Sea, Essex. Tel: 0702
554000. » 46-48 Bevois Valley Road, Southampton. Tel: 0703 25831.
All shops closed all day Monday. '

All prices include VAT and carriage. Please add 50p handling charge
to orders under £5 total value (except catalogue).

ELECTRONIC
SUPPLIES LTD

Despatch by return of post where goods available
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allowable. The same signal
directionof IC3 also serves
mory and 1/O functions in
at no disagreements occur
rying to drive the data bus

1e three top address bits to
h are active in the ranges
id AOOOh — BFFFh. The first
activate the memory func-
ond is used to enable 1C4b.
1C4b comes from 1C5 which
\D gate. The inputs to this
2 to A12 inclusive. The out-
ow when ¢2 is high and the
nts are:— XXX1 1111 1111

11XX (X=don’t care). Only when the output
of 1C5 is low and the enable input to 1C4b is
low can the output of IC4b go low. The enable
inputwillbe low when the address bus pattern
isi— 107X XXXX XXXX XXXX and therefore
1C4b output is only low for addresses:—
1011 1111 1111 11XX which fall in the range
BFFCh to BFFFh and the ¢2 signal is also high.
These four addresses are used to write into
the control logic and read from the program-
min%‘Iogic.

When a WRITE operation is performed to
one of the four addresses, the output of 1C4c
will go low and allow data to be written into
I1C7. This device is a four-word, four bits per
word memory. When writing data into it, the

ETI JUNE 1984

word to be written is selected by a
A0 and A1 and the data s taken fro
D0, D1, D6, D7. (Note that there i
read the stored data back .into
puter!)

If a read operation is performe
the four controladdressesitwillca
be enabled via IC10b and 1C10d. T
the state of the programming stat
to bit 7 of the data bus.

When an address in the range
9FFFh is written to or read from, t
output from 1C6a activates 1C9 .
The output from 1C10a and the s
R/W line will activate IC10cif a |
ationis in progress. This will set its
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