SATELLITE TV
-how the IBA beat
the BBC into
orbit

VERSATILE ALARM
MODULE

LASER DIODES

6502-based % ' \ USER-DEFINED
Sound Board
with Six

Channels

USE YOUR
MICRO

FOR WORK
AND PLAY




Free
SECURICOR
DELIVERY
on all orders over
£100 (UK mainland
only) Add just£2.50
on lower price
orders

PONETRAN

;

SALES
COUNTER
Collect your order
from the factory.
Open 9-12/1-4.30
Mon-Thurs. Easy
parking, no
waiting

Free Soldering
Practise Kit on
request with your
first kit — useful
tips, well
illustrated.

Component
packs for most
kits are available
See our great free
catalogue, full
details of all
our range

BIG NEWS
ABOUT OUR
LATEST
ADVANCES IN

ROBOTICS
SEE INSIDE
BACK COVER




electromec today

INTERNATIONAL_ MARCH 1983 VOL 12 NO 3

SATELLITETV
-how the IBA beat
the BBC into
orbit

VERSATILE ALARM
MODULE

LASER DIODES

, USER-DEFINED
>, GRAPHICS ON
THE ZX81

6502-based
Sound Board
with Six
Channels
of D-to-A

USE \goua ‘_;‘-.—J

FOR WORK
AND PLAY

e

o ="'

Dave Bradshaw: Editor

Peter Green: Deputy Editor

Phil Walker: Project Editor

Jerry Fowler: Technical lllustrator
Gary Price: Divisional Ad. Manager
Ron Harris B. Sc: Managing Editor
Andrew Selwood: Copy Control

T. J. Connell: Managing Director

PUBLISHED BY:

Argus Specialist Publications Ltd.,
145 Charing Cross Road, London WC2H OEE,
DISTRIBUTED BY:

Argus Press Sales & Distribution Ltd.,
12-18 Paul Street, London EC2A 4JS
(British Isles)

TYPESET AND ORIGINATION BY:
Design International

PRINTED BY

QB Limited, Colchester.

COVERS PRINTED BY:

Alabaster Passmore

Member of the
Audit Bureau of
Circulation

ABC

Electronics Today is normally published on the first Friday in
the month preceding cover date. The contents of this
publication including all articles, designs, plans, drawings and
programs and all copyright and other intellectual property rights
therein belong to Argus Specialist Publications Limited. All
rights conferred by the Law of Copyright and other intellectual
property rights and by virtue of international copyright
conventions are specifically reserved to Argus Specialist
Publications Limited and any reproduction requires the prior
written consent of the Company. © 1986 Argus Specialist
Publications Ltd U All reasonable care is taken in the preparation
of the magazine contents but the publishers cannot be held
legally responsible for errors. Where mistakes do occur, a
correction will normally be published as soon as possible
afterwards. All prices and data contained in advertisements are
accepted by us in good faith as correct at time of going to press.
Neither the advertisers nor the publishers can be held
responsible, however, for any variations affecting price or
availability which may occur after the publication has closed for
press.

Subscription Rates. UK: £18.10. Overseas: £22.50.
USA: 3_29.50. Nrmiilz £49.50.

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

The ETl alternative to breakfast television - assuming
you can find a way to prop up the magazine amid
the toast and marmalade.

SATELLITE TV - THE SEQUEL.............c...... 16
Now that the Part Report on satellite broadcasting
of television programmes has been published. Vivian
Capel takes a second look at the subject in the light
of the recommendation.

LASER DIODES::.:isssssssssssssssssissssssssnssosasss 30
Not much use to the mad scientist designing death
rays; but with far reaching implications for
communications technology, amongst other things.
We look at a little-known property of the ubiquitous
semiconductor junction.

BROADCAST STANDARDS..........cccovmeennnes 42
So the satellites will be beaming down TV signals in
MAC format, not E. PAL. Here we examine exactly

ZX81 USER-DEFINED GRAPHICS.............. 23
Bored with the characters that Uncle Clive Sinclair
stuffed into your BASIC ROM? If you've got a 16K
RAM pack, this hardware modification to your ZX81
lets you display your own.

ORGAN PART TWO.......cooeeiriniieniceieie s 36

This month we discuss the lower keyboard circuitry,
the preset voice circuitry, and the Buylines we
missed bust last month!

how this came about, and the consequences for the
TV manufacturers and the paying public.
AUDIOPHILE.......cciiiieiiiece e 57
It's Q and A time to start with, as Ron Harris answers
some typical reader enquiries. Then it's off to the
armchair/test bench for a report on Coral’'s new
cartridge.

TECH TIPS::iccussisussssnsinisssssssssssnsssssinissssssss 68
More circuit ideas supplied by our readers - designs
from hobbyists for hobbyists.

READ/WRITE :; ci5 - ss5500n 60 s s sssosssnsismianisnesss 76
A couple of massive missives as readers get their
opinions off their chests and into print.
CONFIGURATIONS...ccivuissvessssissssssssssssississ 79
This month lan Sinclair discusses audio power
output stages, with the more common configurations
and some advice on heat sinking.

6502 SOUND DAC/CARD........ccceveiuvneenns 48
It's possible to get computers to do other things than
fly spaceships across your TV. Here's a project that
gives you three sound channels and six DACs.
ALARM MODULE...........cooniiiiiieiiiecnnie e 63
Provided you don't have the misfortune to be visited
by a deaf burglar, this little box packs enough
decibels to send him away screaming.
LOGICPROBE . .c.csissismsessnisssssisaisinsissassinass 73
This elegant design features a host o diagnostic
facilities on a tiny PCB and uses only three IC
packages.

FOIL PATTERNS: ..cccscisssssssssssssssvassasmsssonsssss 86

Due to lack of space in this issue and other
circumstances beyond our control the Stage
Lighting Dimmer and Cortex BASIC articles
have been postponed until next month.

NEXT MONTH’S ETl...ccoveiricicinneneinene
COMPUTER EXHIBITIONS
SUBSCRIPTIONS SPECIAL OFFER.....28

BOOK SERVICE
PCB SERVICE........c..ccscsueinsonsanassasensss




TRANSISTO
WATFORD ELECT ik wete B{rems w| 2oss ) i ve
AC126/7 36 BC213L 12| MPFI0S 20| TIS90/91 30 | 2N3663 18 0
T ACI41/2 fBC214 W0 j| MPFIOS  ®uc74 % | 2370213 1 =
33 34 CARDIFF ROAD, WATFORD, HERTS, ENGLAND  [ASjE E=IUS ©f WPSA08 | Vaiokm o | oraes o} —
. . ®| MPSA12 2
MAIL ORDER ISV Acies 22| BC256B VNAGAF 78 | 2N3708/9 0 2 0
(o) v((Z\ALLEh 5 \V[LLUI\’_I[ ASIS =i R Roses B VPSASS 0| UNeeAr 0 | 2N3710/11 30 -
Tel. Watford (0923) 40588. Telex: 8956095 Acvziai N scxe | Mpsar0 30| Vnasar 3 | 2a7i 1 e
4| MPSUOZ BB 7TX107/8 11| 21
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS | AD148 78| BC327/8 2| MPsuos 85| Fixi0e T 12| a2 % n
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/P.Os | AD15] 2] BEI37/8 =] Mrsuos 88| Fay 2 |23 2w -
OR BANKERS DRAFT WITH ORDER OR ACCESS. GOVERNMENT AND |Af\'o/s sl 8ca7r Q| MPSUs2 881 oma00 13 (2N008 2 "
EDUCATIONAL INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND | ariis 80} BCs18/7 B ros e8] ZDG01 18 | onzmoars 4 | 2 25
EXPORT ENQUIRY WELCOME. P&P ADD 60p TO ALL CASH ORDERS. OVERSEAS | AF124/26 707 BC547/8 = 00 |ZD302 W ien 0
ORDERS POSTAGE AT COST. AIR/SURFACE. ACCESS ORDERS WELCOME. AFI39 dof BCSSC w|mMpuist B2 TNGa07 B |2M3886  ® =
80558 0c26 2N3%03/4 18
VAT Export orders no VAT. Applicable to U.K. Customers only. uu-wm AF188 70 ml! ] o ;’: m = 2N3906/8 18 0
.Iptleumudndnd AT. Please add 15% tot he total cost including P! AF239 8 20]0C38/41 T817nay 3 |2N%06 W =
WQMMMM mwv:l:usw'mllhuud wmmma. :gﬁ; 13 mICVM nlocnm « Filos 2 N4O37 : =
Nearest treet. = A
Open Monday to Saturday: |cum«cn,m"wmcunmu.wm :ggzn g ’cmm - gm = mm”z : ‘zmmm |‘ :g
28| 0c170/71 80 | Zrxs03 NA0B4
ELECTROLYTIC CAPACITORS: tv-nuﬂm 10uF 62p; 47 TBp; 63V: 0,47, lo 15, 12,33413’; scioss 12 BEVAS ®|oc200 80 | 7rxe04 : 2N4234/6 : 1
w;u,zza:nm,nmzum,!g %: Z : wognp'ilzoo-p : 68 20p; 100 17p: :2%3. 1‘; BCY70/71 : 0C42 50| ZTxe3) 3 |2MA284 : -1
2200 g 0c70 N4286
mmm-’mmtmnmvmw1mmmﬁ' 3 :2}"73 ;%‘775‘75 © ey B m 7‘: »
47, 68, 100 9p; 125 12p; 330 18p; 470 20p; 630 34p; 1000 Z7p; 1500 31p: 2200 Mp: 4700 79p. scuzie | Bo12 a Trpe BiiNwe 4« o 18 -
TIP30A 35 | 2N706A 19 |2Ne42 n
ND CAPACITORS: 84V: 2200 138p: 3300 188 4700 4Bp: SOV: 2200 110p: 3300 164p; 40V: 4700 140 0] BDIT o
T S S0 s 5306 st 4005, 4708 s 10,008 0 15,000 e WV: 22,000 305 scuzis 2|33 = bic 4 Ereisr S 21usse - =
POLYESTER CAPACITORS: Axial 8Cuzs  101BD1N ol Tie3ie [ 2NTi3/2 24 ot -
Bov. 10F 108, 202 303, 407 St 11p: 100 150, 180, 220 mm, ﬂEMEHSm BCHS 9] Boe ] BUC 2 n 4
zv 20p; 220n 30p: 330n &2p: 470 62p; 680n TuF Type Miniature Sciis 19| SR/A7 »|TIP32A 3| INIETIE 180 2Ns1358 20 w8
:‘qnz.-znhm. 100n 11p: ; 1500, 220n 17p; 330, 470n:np 680n38p; 1uF |  poly Capacitors e = °':"° » T & aon ’: e u 10
48p: 4u’ 20V
BCI53/4 27| BD144/45 TIP33C 78| 2N2218A 3
< 1nF 17p; 10nF 30p: 15n 40p; 22n 38p; 33n &2p; 470, 100n &2. 1of. 108, 22, [BCiS78 10| Boise : gge = ;wu: : %3}2 : »
. 4n7, 608, [BC159 11 |BD206/8 N2220,
JPoLvEsTER RADIAL LEAD CAPACITORS: 280V FEEDTHROUGH |  10n16n 75 | BC180 & | ip3sk 10| 2M2221A 28] Imeres w
10n, 16n, 22n, 27n 8p: 33n, 47n, 630, 100n 7p; 150n, 220n | CAPACITORS i8n, 220, 27n, | BCI67A 10 | BD24S 10l neasc 1| 222224 3| SNenonss B
10p: 330, 470n 13p; 6800 19p; 1u Z3p; 1u5 40p; 2u2 48p. | 1000pF/450V 8p |  33n,39n,47n 8p | BC16BC 10 | BDATB 20| TP36A 130 2N2303 4| Fnsas7/s 30
390,560 1 BCI69C 10  BDA34 28| TP36C 10| 2N2368 281, »
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Rowry, Carbon,| 8201000 11p | BCI70 18 | BD617 20| TIP41A 80| 2N2363A 18| 5 »
2. 033 16p; 047, 0.68, | Track .26 L Kgmvmwl z 120s W |2 ujawes Zo|TiPale B IS DM &
- ; D695, :
;| 5000, “1ka Linear only) Sige]  150n.180n 125 | BCi77/8 16 | BD6S6A o) mrazs e8| 2n2ess 8|3 'm
sm 2MQ Single Gang 0p .2 15p BC179 20 | BDY56 0| TIP120 70| 2N2904/5 28|75a871
X0-2M0 Single Gang B/ e 70| 33n.3%n 200 |ecie1 . |Boveo ol TP121/2 73| 2n2908/7 28|33a71s e
smzwm op 470n, 560n 28p BC182/3 10| BF115 54| TIP141/2 1085| 2N2907A 28
Gang 28C495 W
o BC184 10 | BF154/8 10| TIP147  120| 2N2826G  10)35cCa08 70
SLIDER POTENTIOMETERS TuF3p 2u2 B0p | BCIB2L  10.| BF167 00| TIP2956 80| 2N3011  28125C1061 20
. 1{ 0-25W log and linear values 80mm BCIBIL 10 |BFI73 95| TIP3056 80| 2N3053 28 1 ]
|| 5KQ-500K0 single gang 9 BCIBAL 10 | BF177 ss| N1S43 32 IN3054  BBl7sCiie2
| 10K0.500K0 dusl gang 10p BC188 6/7 25 | BFI78 99| TIS44/5 4| 2N3055  48125C1173 128
CERAMIC CAPACITORSB0V: Self Stick Graduated Bezel “0p ACCESS BC212 10| BF179 WTNAE B IN282  w[25C1306 100
Ranga: O.EpF 1o 10nF dp. 160F; 220F: 4 Orders BC212L 10 | BF184/5 O e300 | 02 M)25C1307 1680
33nF; 4InF  Bp. 100nF/30V 7: PRESET POTENTIOMETERS J BC213 10 | BF194/5 2 4 80| 2N3441/2 140|28C1449 &
200nF/6V 8p. o 1wson 5w~|mm % ust phone your
YSTYRENE CAPACITORS: 1000 33M0 oz rgr W do therest cel | sic
10pF 10 1nF 8p; |wmwm,g.§=wm : : Tel: 0823 50234 icsso 38 MCl4S  B8s e P Ly O oz
38CC 300 | MC1485 ‘ TDA1008310 7433 2] 74174 B4 | S112 80"
SILVER MICA (Values in pF) RAM 8224 10§ TMs9909 iCis2i1A 180 |McioeL T TDA1022 7437 |74175 &) s114 w0
2,33, 4.7, 68,82, 10, 12, 15, 18 compuTer 3 1] Theses ICM7208A 1160 | MC1596 280 TDA1024 1167438 22| 74178 40§ 8132 110
22.27.33, 36,47, 80,56, 68, 75, 82 FOR \Cs 8226 20| TMs9928 ! Mfoaics xol7e0  W|74177 & sz e
%00, 20, 260, 370, 300, 330, 360 | BBC - W[ TDAUSO  El7ui &) 74178 M| sizg 100
390,470, 800,800,820 ' 21peach | MICRO 0 120 k] 4 $139 116
1702 %0 TDA2004 486 | 7443 90| 74180 40 S157
1000, 1200, 1800, 2200  30p each 1802¢P @80 | 8251A 1201 1002020 320 | 7444 74181 116 | Si58 210
3300, 4700pF epeach | 4816AP | J707% 0 °% 200 ! ™ s s |7us ®|7ae2 @ | Sies a0
MINIATURE TRIMMERS Capacitors | 100NS | 211412000 %5 | 8288 28| ZBOACPUAM | \CM7240 300 408 w0 | TDBO70T 4w |JHC | 74184 89| Sise 140
MR, e S B S 2 w85 BN, S| 5am s 0¥ R
10-880F 3p. 289 | 233 o 36 | oA i 80 | ICM7856 180 | MC«0i6 00 o740 18| 74100 ‘a8 | S201 20
2% | 8271 =] 1 (| LAS0 250 | MF10 0 o |746)  16[ 74191 48 | S225 240
[RESISTORS Carbon Fim Hi-Stab. 5% 27185V 225 | 8279 385 ] 780 DART 48 || LAY031IP  3a0 | MFCEOL0 78 § oo 247453 18] 74192 48 | S241 280
miniature : 0 | 8284 30| Z80ADART 880 | [AI%2 20 s = 720 ® (764 8174103 48| S2es 200
RANGE Vo 1.89 100+ |2784 5% (8288 £10 o5 | A0 380 | NGs26 g0 TLOZ4CN 100 | 7460 8) 74104 40 | s251 170
w 202-4M7  E2¢ 2 tp | 3242 5w |8PB304BN 260 | ZsopART e | 'A%Z 320 | FENS TLoBICP 24 7470 3] 74196 40 | S267 170
‘w 2w-4M7  ER2 2 4027 190 | 87264 ®|zmri0 | (S0 MW NRe 5| tiosce 4 |7472 24| 74196 46 | 262 880
202-4M7  E12  Bp  4p | 4116-150n & | 8727 10l Z0aP0 28 | (G130 e | NEs3t PE|Tiossce 7 |2473 B 197 & | S287
2% Metal Film E2¢ 6 4 |4116200n 80 |8T28A 10 Zs55101 850 B | el 19| Ttosecn w0 (7474 M| 74198 @0 | s288 210
1% Metal Fim 26 8 6 [4i1a250 s (ST WY Zpaso 9 | L7 ™ Nk s |Tiosice |78 ) 74198 8| s 20
100+ price applies to Resistors_ of each ::“;go_"aug 8TOIN %0 LF383 o | NEs4 0 u:um‘o.o g 7480 48| 74246 120 g?;; g
 type not mixed. 21143 38 LINEAR ICs Il 3 18 uaar70 T 7481 10| 74247 120 | S470 38
Network S.1.L. 45323 360 |S9B4AP B8O | Lo ey | LFISE 95 | NS5 o UAABO 1m0 | 7482 %8| 74248 120 | Sa71 620
T o wn woa s, |81, B 1, RIS 8| W SE B\ B e R 8 R
16-100n: .
8 Commaned: {9 pins) 1500, 1800, 2700, 3300, 1K, | 6101460 220 15| 709C8oin 3 | LMIO 1 | NESE28 410 | (iN2004 Fl7485 ®f 7429 180 | gg7y €20
242, 4K7, 10K, 22K 47K & 100K 28, 6116-150ns 375 | AM26LS324 s ) 7A0 L J0 | LMS01A0 24 | NDRL, R |uiNzzes o | 7438 (B 7 3
B116L120 s | AMISLSHA 1 THONN. o | MISar @ |Nesee s |UPCSs 25| 7ie ' 74273 10
DIODES |BRIDGE 6117-100n 490 |4y o 1ons 30| 748C8pin 38 NEBE7V 140 | UPCI025H 378 THS P
AA1S BIReCTI- cPU 3 | AVE1350 0 | 7538pn 18 RN 1 N w0 |uecriez = | 28) R e ' | LSo9 "
v B|FIERS 8804250 B0 |AY:5:2376 e | 810 B s oz e e | GRCeS |74 Bi7am e iz
SA100 By, B o [COMBOTZ- 2% | | e | Nesas 1m0 [xmazoe o788 F74m4 e | 1S3 1
8AX13  20|1A/100V 2 6520PIA 100 |COMBI6 7 omws 780 | XR2207 3% 74285 188
DM8131 275 | AY-1-1320 2% 128 7496 374200 106 | (LSO 13
BY100 Mufia/a00v % 6622VIA 296 - 9 | LM339 @ | RCAI36D 80 | XR2211 5% (97 %
BY126 12|1A/600v M D on 7% | Av-18081 160 | Lvds o |Roasss & |xmazie 67 (700, w7483 | 18 2
8viz7  12fAisov  ® RRIOT 570 | Donein " 110 | AY-16720 210 | M348 118 b 28 |xnezee 3w (74190 74207 28 | LS8 m
CRO33 280 [2A/200v 40 G545ATC 899 |p, 10 | AY-31270 730 | LMass o | SAB20 &% | ZN414 0| 74108 8|40 18 | LS11 1
0A9 402A/400V 4 6551ACIA 650 4 psaga1 125 AY-31360 %60 | LM377 178 | SAB3210 3% | ZN41SE | 70007 20|24 18| S B
0A47 12[2a/600v & 6592PC  £20 AY-3 SABI271 488 | ZN423 10 74365 20
0A70 2[sari00v & 6800 ] B 8610 460 | LMI70 a0 | SAIOND  me |ZNezee 130 | 24198 BWlrazes . | LS13 2
0A78 % [6A400v % 8802 1 £ Lo B | oo, o |znazse 3w | 24110 Blrazey 30 | LS4 A
0AB1 20[sa/600v 125 6803 80/ £l A e |LMeiN e | o TNa2E 0|74 ®l7aes 30 [ LS5 1
0AS5 % |10A/200v 215 6804 o |7 s AYIN2 = | e L1 13 BB |INa27E e | 74112 j7a390 78 | Ls20 13
0A90 8|10a/600v 2% 6805 on | Fo17! oA v SNTOLIND 200 | Znd2eE  at0| 74116 B0l7ae3 s | LS21 12
ans $|ioamov 28 8805 B lrorzes e | AvS1317A0 | Cvoss 0 | SN M [Zuaze g0 me oo s | 52 12
v Sjmns B ga0 iz 8 | AYS160 W8 | WS @ |SNreasn g | Zndss | me @ Ls26
0A200 8|8Y164 5 1 FD1797 28 2 Lmagg % |SN76477 420 | ZN1034E 200 | 24120 1s27 1
0A202 sfvmison s o8 11§ frozesor 7 | CA301Z 178 | LM393 100 |SN7648s a0 |ZNioHOE 685 | Ja12n ’n 128 u
N914 4 ea21 TiofiMea2 30 | CA0M4  Z® | LMESS 75 |sppea 299 |INAZME  B0) Je1a B -
1N916 5 68821 ! 1050 | Cazots 80 |im % | TATi0 w0 4125 B ¥
IND0T/2 5 R CA3020 e R|tanm s : 1% -
1N4003 8 6840 375 || MCY B O30 To M & yaws  w px = »
1 & 245
Lisv-coct Sois  EafMcieen e | CAZA B |iMzor s |TATZZ 80| T, gy 7412 % 1
iNeke/z 2 = SCR o0 0 Meiaar2 725 { CA33S 288 | LM301 u 20 1| za | 413 2 ]
mas 4 Bposch | VR o/ 0 || Mcaias. 7ag | CA3036 270 | LMzo ® TAm0 W | o 7l | M4 @ 1
IN5404 16|33V 1.3W sA/40v 2| 6852 0 MCIze s | CAS04 ZE LMz B TAMEANI S| @ 12 | T2 e ®
IN5406 17 19 5A400v 40| 6854 58 |MC3486 175 | Cy3ne [NOS0ON 8 | TAATO0 Teos B | aa 20 W
IN5408 19 sAsoov 3| ews  ew |MOME7 s | CHORE  Z VRN B ITANN G| s 1w |T0E R 1
1544 H 8AJ00V 60 o |MCB8s & | EAS0S0 75| tMoela  am |TADIOO e | 46 B |5 % s
15921 9 %] 740022  wm |MCSB6 w5 |C050 93| imoeis  mo |TBAI20s | 47 A | il w7 »
6A/100vV 40 124100V 7 A 20 |MKEBSoM 7| Ciiceo: | Lmasls  m |TBASAOD 78 | jas 14 | 180 8|7 k-
647400V 50 [TRIACS 12A400V % A 3 |MMIT02A 300 | Caa0ei  190] Lmi3s00 110 | TBASS0Q 1w | 470 14 | 74151 40 "
6A/800v 6| 3a200v 54| 124800V 188 £ |MMS280D 695 | Ca3086 48| LS7220 . 280 | TBAG41BX 7410 W | s @ 2
3ns00v se|Brios  1so| 8r1810 2% 8% | T%089E 215 AA 1980 |orBX11 20 | 141 18 |6 & u
satoov e|BTI1E 180 8123 125 (M7 T8 | CAosoaa B |Meisi3L oz [TBASs! 130 | 412 18 | jaiss a0 i
NOISE | sas00v e8| Clo6D 3| 8155 30 ' umesi7a 7007 CA31 185 | M51515L 320 | TBAB00 0 | g4y 24 | 74156 & »
Diode BAB00V 116 241 8156 %0 4 CA3130 90 I MS1516L 476 | TBAS10 % 7416 74157 2 <
P 196p |12A100v 7 5 29| 81LS95 0 CA3140 40 | MB3712 220 | TBAS20 80 b » 74159 80 *
12A400v & | TiCA7 x| 81596 w0 [RO32513 80| Ca3ie0  95|MBI7S6 40 [TBAS200 200 | Jars e | 74180 ® 1590 24
12A800v 1%|2M5062 %2 g1iSey  ao |ROIZOIUEBE 506y jeg mcizos  mo [TBASS0 0 | 42 2B [ a6 w250 P ise
2Ns064 38| ises  gs | SFFO6364 800 7421 20 2 X 1 ®
VARICAPS [18A100v 123 SPormbnL2 1] CAdie2e  ss0|mC1301 7 W | Jap = |Me2 © 92 =
BA102 16A400V 106 | 2N b Bapd £5 | Tusa7i6av | CA3188  200) yci303 g8 | TBAS 75 | jem aw |83 @[3 Pl =
Bolosa  o|1easoov z "os | HA1336W  240| Mci3osp 280 | TC9109 75 | a3 18 | 74184 |S0s | (595 @
25V 500V 8212 110 HAI388 286 TCA220 30 74185 48 L1596 %5
88106 a|BY N e o | Msta16-2 47 | MCi1310p 150 746 18 S8 80
BB1098 & o' 13| RIAC 8216 00| TMS#5323 30| 1CL7106 90 MCiads 250 Jena M| uz s e mlsn w 5}83 ;
" MC14
MVAMZ 168 | 72800 ] TMS5011 385 | | Mci4sios es TERNA B 4w 2 % sz »| 19 2

BEEB ey suirnEnausReIRTIRRRRRR N2 asause R R IRRBARNYRENERARABINNRLERLRRRNY




PCB mount.
ature, enclosed,
PANEL POLE 10V5 to
CONNECTORS METERS :‘L"f,“m by R B P B s
- 180 iIpC Famale | Formala FSD 19.5V). 10A at 30 185p
| v Board 380 T ] 60 x 46 x 35mm 6A 30V
= ' VEROBOARD 0.1in | DIP Board £l e | 0-80uA DOURLE POLE Chengiover.
clad plain |' very Suip - S 9- 10054 ol 6V DC(5V4 10 9v9
NITCHES - = 0- 100
Cl lsvsmw-v"’ Siap M - PROTO DECs W 1op w0 125 | 1980 o-imA e Cail, 12V DC (10V7 1o
D T ] Taenaw Moty 15 2 5 | Veeablock 2 | 10w e ey 10 o ||osma ALS 1120 oC 22V 1o
T (SPDT) 4 way L / 334 x5 108p | $-Dee 100p ¥ Coil, 24V
o 4 2 5200 | 26 way Ap 28p 3a0p 0-50mA 114 7400 200p
T ARY SWITCHES: 7wy 190p . nw
S4p mw";?".??:&‘"’wm"" “p ﬁ:a"& g "'”r""""‘"su 1200 2 vy T e g - 0-500mA s
SPST on/aft s0p | 1poles 104 way! 4072 {0 3 way face cutter 1369 || Superstrip | 50 way - OIA
SPDT c/over 3pole/2to V4 Amp Sp0tface cuttar. 78 « 90 oy 0-2A : ENOL PLUGS 550
T centre off - Mains DP 250! Pin insert ETCH 0-25V AMPH 830
SPOT “Dissed Oty | SCANY: Mein , 1 | Reset || euro m‘:"m 0-50V AC E:E:,fuzu.x""‘“‘mw‘.yb‘gw 495
BPDY6tegs  '7om ROTARY: “swrich. Shatting a- PEN -+ oo 7 | [P o : o e s T |[o0ov A Centronic Parallel 36 way
v switch. - | Prs  Pioa . N
DPOT “biaced both | Mate . et ol bl . 3 P Vv - solid-state
has adjust ., miniature,
pr g T - wh"’—,-.-. G 3
MIJ;:/!:"M o 4 (a:;l“‘:"m' ak) to fit ‘"-.ﬁu Anhydrous AOklie. Wiy ; ";"A'fl o | 2 m! 28 || PIEZO! TRANSDUCE
3polezway 208p WAFERS: (make before bre 196 e var R AL o oy My Wy | 32700 5 || pe2720
the above :ml‘"m 3 pole/d BOARDS 2x32 A+C | 200KHz ™ ERS
12 way; 2 pole. & CLAD P 16123 %32 25 KH LOUDSPEAKER
o | poles ' COPPER le: SRBP. DIV w;p 2y 485/ . 80
T1A #f 15p | PO 3 way; 6-/2 way ® | 'CO ale: Doub! Cas iy ‘x g s b Miniature, 0.3W: 0p
DPDT 1A c/of ;4 pole/ Switch to fit Fibre Singl sided 9§ A+ " . in, 3}in, 24in, 3in 0p
T2 il = “&:’"” toos ud;d' 110p 5p :g‘m = lz'l"" 0 or 800
EeE BT RS SR | |memomcams | 1 X ons
e mmweme | o G |[umam | B B e
with 10mm XER: 1047260V o - i I Tapin Groy 84320 Swndard SMHz oy
SPOT latching u..: ROCHER: JOA/Z80V DPDT ¢/ o Ow SOCKETS =i |4 10way 12p 22p e, b frrirsobeb B
DPOT latching ROC H Wrap | |2x15 way 18p 7% 16woy 19 32p | 3 150
OPOT mament 14ep B ™y spn 'E Z §:5§:§" = 2 = o iR % Slaciing
. Switch : 23 way 175p — wy 3.6864M " New
Pueh 1o Matg gp | Decade ok o i i & |33 vy 2802200 oIL ey 0 75 | 38 oMre 390 WATFORD'S
Puiniobres 7 - 2 ® B |[Emie socms | |&vey S | i B owa
Push to 20pin 2x - 75p | 6p v 200
) o p p 296p 24pin 64 way 4.194304M
Zpn = |RrBwerze - 28pn X 1SM 100 duigned
-"’""""m’q.qnh T8 oo 2 - : e E - i:ﬁ:v'* = “pn  p :3:;‘:{':& 0 A«W“"’n:""""!“'“"ma
Single DIP tHeader 40pin 76 way 5.1 to produce | by
M ended OIP "':m: - '”ou [ " commectons Sowe e Superbourd & UK101. As roviewsd by
Double \ ING IR v X 150 i
6 inches o ne e oo | AnTEX SOLDER. o |y gocw | T co 9 wey 16 way 2 way 37 way SLae Do 108
| 12 inches 2/ Mep clow v 3 oW 519 (| 5.4+ pach » s w | £10
g p Sep Male ey = || Only
24 nohes Z0p 280p Loads 20 | CCN-15W 438p sizes g | 20 way e & Tenie =
ammmJW‘:‘ P Spars e 210p . 85p 180p T 1 Mep 7.68MHz -
na 2ph 28 Lo Komant sp0nge - #: - 8.0MHz % 0
y~~R -3 foun Gting - RCON PINS  porndy W % By sy | 8083M = BBC MICR
e ULATORS - & | scomiz s PGRADE )
VOLTAGE IIEG' tic Cesing o g % 10.0MHz B CUM g Uneiradis Ki"’ will
0. ' {l
AMERS 5V | 1A TO220 = Coven D Phug gy, Socket Ep ¥ 10| (OurBB save you £5es . £18
TMN;?:? SO 1Y 15 sv 7808 o T8 o OBy o B " 16K Memory (8 x ik 0898
iy Bobbin 2v 7812 7912 4 12 7 User 1/0 PortKit £12
B SRR v aa o m A = 85 | 2ww o coMNECTOR & | o | e Printer Cable 36 o
2x8 “0p & x2° Jumper Male 18.0MHz isc Interface Ki 5
25A; 7824 7924 Ax2yx2" ” long, Single end, 828p 10| Disc
2:16V0.1A BOvAM BaVARA | RY 4xalx2yr 1 | long, Sinole oo Feomie e | pew logue 1/0 Kit £6.70
SVA: 2x6V-0.5A; 00mA T092 Plastic packag 0p 4xdx2” 1% 18” long, Double Ended, M/M 10805 20.0MHz 0 | Ana ??/0 Kit £6.10
§;‘,ﬁ,‘;?¢su 2o 22vosn & 7ioe wy ® Fioplor 1 8 E ;'am"“"‘m e we 24 0nt n msbﬂg“,’q‘,ﬁe Kit from Model
SVA:  2x8V. v By - p Bx4x2{" 36° long. 24 .930MHz 180 | Complete
V-0.25A i 28V-1A;  2x9V-0.8A; 8V 78L08 79L12 o M ‘89M | od. B of BBC
s‘":’g, o el 2va§-.#A Pl | T M Ao 0| 553 :221 - CIAL OFFER® g ™ A ‘:x‘pp,y cotﬂpﬂ&'“‘,,'“.‘,.pwg':{
2 iGx4x ; ockets, 'SAE for
- ) AVl Bk LM300H e Toamt - oot 4 iy | @SPE OM ERASER Bosem 1% | | Pugs, gl gy
Zevo, z*‘v AR | o Toes Sy ner e T oot 38| |So
215V, 2.6A; V-0.8A | LM30SH 18p 78H12 + 8x6x3" 2000 1900t 0
R i34 S zmc‘",,""’_ 17K o 78HG +5V 10 4250 105333 3 £29.96 | 116.0M
TR BRI e, BT B BE-C PRINTER
: Outputs +
Sivanik & DeOVIA Sy 0y |3 TRe 7 CORNER NEC PC8023 o e gy R
mA 2';2"1,‘{“ Mm'(::f LMY COMPUTER feed, 9 x9 matrix i Europe’s most Logic seeking, .00" owe
Ay e mne EPSON PRINTER 10” & Friction T ot otona. "E" & Undorining fock
- w | 970 O e T X8 Dot e Foraerd & roverse -
W W | e » - 80 column ceee, : block graphics.
“y N bs » Ti20s Aea ™ 21 oihe or frotion fesd, Hi-res & blo Paper.
G | 40 Sl = T2t e 211 f 16 w'“g:p:"' Unacing. Plos FREE wo £7 carr.
- 0 13| e m | hoi e, 2 MX100 EPSON P"";"mn& 500 Momym + car. Price: Only £320
o0 0| Ge = p~-+1 " | 2" Green, Yellow or w ||® features of MXBOFT/3.
08 - | e - & =2 0.2" Bi colour ®
o M ey - = Groon/ Yeow »
S = | o o | 02 o &8 - itor. RGB
o » - o = T B » MON";EO,,"E 1431, 14" Calour Monkor. RGB
o @ U7 2 - | - ® MIC| inBBCprog.) ........ .£80
" B m i d input (as used itor, Hi-Res . . £95
pral 2| X N[ s = - — = : w . 'zENlT'f Mg el 120 £89
s @ Gei ¢?, 3 oD o . Solid state, 16-30 min. C“"“"Chu" fom | o A g';\‘x,"m-qlalr-ﬁ;!;;,‘%m. .- £98
= » ER, - £ i-glare filter. 12N
s % am B S R e w | fo~sbow s ioec You s ¢ | S A ol onitors .7 Secuncor
4021, 417 » LEl pays - Carraige
© 105 | 4582 Trianguiar 1 timer m
4022 175 %0 | i 2 I bulb. . Variable |
pr o M 7 | = ] Grmoryslow 2 o SPRRE T '-";‘9 with Overload protection
4025 g 4409 g 4597 3IM m"l"::r' "= ° Pmns\'lt:ol 1|5Lv o4 IT. Especially d‘ﬂme: P
o oEla = W00 m TIL78 Dotector H LTIRAIL POWER g‘dr&vnxzv +25V; —12Vol1 “op CORN ATOM
= ™ MU + X A aight into
4028 4412 7 & 138 0 | e output: cases.. OM for Piugs st
% 4% | 4009 Tested S in library E—-R Utility ROM. BASIC
4029 4415 ‘40098 @ 100 10 Micros. E CASSETTE! PS, W Acom many unique
4030 x| s 2 100 218 | Sl APH. Red - COMPUTER GRAD 80 Colmn. 30Ci A hig mbnm-d.m socket. Ggr? rollover Keyboard,
82 Bluz m|H 120 e c12 Tractor_Feed, £175 (E7 car) | et Hirapend TopeInteiace.2 Koy Machine _code
8 40101 GP100A. 10" Graphics . oo Lo b oo Mol e LU T A & RESTORE:
ﬁ = w = 00:8% :: w4 = ) sglKols.,::Doubb Width Char. Dot Res | and Double \Mdd;l o dm’m wrapping; REAI:)E)DSTM line & delete;
o e us = | a0 o5 | ltors 198 Normal a o . cpsx ﬁmm standard £240 (€7 ol braskpcins: Basc o scanner (BBC fhe); i movement,
4038 1 05 -ILO74 0 SH. Contiunts Intt. stindeed £300 {7 Full numbering; J W supp
v || u = | ol = L2 = | e 55":2@, e, HRZL e Con BBC......... & Compebartng, Lty s s athes
s Y 3| iia e 4N33 Photo ® Printer Cable for our p = f’l BT
433 0 | 450 ® | 40 20 gton L paper (1000 sheets) canr
00 8| = i B 7 Sogmens Olepieys. | © ! F-Fddmmnooom' sheets)......... €7 + 150p
4041 0 B | DN e TIL30 % | e 9§"Fan (1000
4042 @ 1% 1 12.3° CA " & 9" Fan Fold paper
© | 4505 40161 s - cC 105 ® 8”&
4043 4508 » 1 1 ] a1 ..'l_ 1% )
o P :.‘3:% B | pmiEa ‘% DRIVES 5%, 100K ULT'MUmAg,g versatile
o 8| uh e wim % | ousesec 3 nO"'c"m“'“umgg’ Sk, 55 no Py WATIORES ohe SYSTEM, kdoal
“ ot sed, S/S, 40T,5 0 EX s E g
4048 4512 50 40192 W | s Red 1% | e FDS0A — Ca PSU, S/S, 200K . MICR APPLE,
o = L3 MmINS n W | ‘@ TEAC — Cased with PSU, S/S,6%", interfacing with CH MACH-
405 = | are am BN N 3" Green CA 25 | o mcmammcma. 'D/S. 80 track, 400K for in ET, RESEAR RD
4051 & 115 ™ * Groon CA TEAC FD50A Cased, PSU | N, PET, BOARD,
4062 & we 'm 0e e 3 ST RedCA = |e TEAC FDS0E — Twin C Micro: .......... DRAGOsP'ECTRUM' SUPER Cost,
Do m | Xe 72 | d024 =| 3 A ‘: Diive CABLES for BEC T O . Hiie uack‘;g INE'&;O GENIE, ZX81, etc-,L“’:’racﬁw
® | isls % | 4357 | Codoge s e s ith read, write VID s published in
o we | & 2 an W Lcos =  SIEMENG FDO %88 Diive. Can ol. PCB o, Especiolly. mado do for High Spec. As pu from November
o i s | 4108w bt TGy adich ad. Sy sl . Tealh .£42 Electronics starting
& n . APPLE it Micra > Connec €20 ils.
08 i 8 om0 Rectanguer, rut o el Lo R s £20 | 1982, Send SAE for details
BT E S o RO | | TS VERSATI Dikartes 30 5 353 8
2 | 4529 % mmmﬂ'! ® M Diskettes CY S O—
4066 530 % | oap12 Switch type VERBATI 8", s S.
- AR b s I ] o nter et | o :svmlﬂ.“'! D"km disc drives.
s 6 | ® L Switch b | A Carraige is extra
o 9| %z = o .B.
o3| e - rav i
w3 0
4073 % 4539




SRapid

YElectronics

LINEAR

555CMOS 80
566CMOS
709

»741
748
9400CJ 350
AY-3-1270 720
AY-3-8910 370
AY-3-8912 540
CA3046

DCASOBO 65
CA3089 190
CA3090AQ 375
CA3130E 85
PCA3140E 36

ICL7106
ICL7611
5 |cL7821
ICL7622
1CL8038
ICLB211A
ICW224
ICM7558

LF353 "~
L

F356
LMo
LM30¢
LM37
LmM318
Lm324
LM3342

PCA3240E 110  LM3352

PLE3ET 45

LM339 LM3911 120 NESE6 140 TL064 926
LM3914 175 PNES67 100 TLO71 30
LM3915 195 PNES70 370 TL072 50
LM13600 105 NES71 370 TLO74 95
MC1496 68 PRC4136 55 »TLO81 25
MC3340 135 PRC4558 60 TLOB2 45
»MF10CN 350 SL480 170 TLO84 95
ML922 400 SL490 250 TL170 50
195

PTDA1022490
TDA1024 125
TLO61 40
TLO62 60

TRANSISTORS

MAIL ORDERS:
Unit 1, Hill Farm |

ndustrial Estate,

Boxted, Colchester, Essex CO4 5RD.
TELEPHONE ORDERS:

Colchester (0206)

2N3085
2N3442
P 2N3702 6

MPSUS6 60
TIP29A 30
TIP29B 55

ZTX108 50

10
10
10
170

SPST 55p. SPDT 60p. DPDT 65p.
Miniature toggle:

SPDT 80p. SPDT centre off S0p.
DPDT 90p. DPDT centre off 100p.
Standard toggle:

SPST 35p. DPDT48p

Miniature DPDT stide 12p.

Push 10 make 12p.

Push to break 22p.

Rotary type adjustable stop.
1P12W, 2P6W, 3P4W all 55p each.
DIL switches:

4SPST 80p 6 SPST 80p. 8SPST
100p.

AC125 35 BC149 9 TIP28C 2N3703
AC126 25 BC157 8 »2N3704
AC127 25 BC158 10 2N3705
»AC128 20 BC1S9 8 2N3706
AC176 BC160 45 2N3707
AC187 22 BCi68C 10 2N3708
AC188 22 BC169C 10 2N3709
AD142 120 BC170 8 2N3772
AD149 80 BC171 10 e 50 - P2N3773 195
AD161 40 BC172 8 ‘NFQSC 75 » 2N3819 13
AD162 40 BC177 18
AF124 60 BC178 18 ‘fm«: 55
AF126 50 BC179 18 TIPI5A 105
AF139 40 C182 10 PBD139 35 TIP3SC 125
AF186 70 PBC182L 8 PBD140 35 TIP36A 125
AF239 75 BC183 10 BD204 110 TIP36C 135
BC107 10 BC183L 10 BD206 110 TIP41A 45
BC1078 12 BC184 10 BD222 85 TIP42A 45
»BC108 9 BC184L 7 35 TiP120 90 - 2N222
BC1088 12 BC212 10 35 TIP121
B8C108C 12 BC212L 10 25 TIP122
»BC109 8 BC213 10 25 TIP141 98
BC108C 12 BC213L 10 12 TiP142 98
BC114 18 BC214 10 12 TIP147 110
BC116 22 PBC214L 8 12 TIP2956 60
BC117 18 BC237 12 TIP3056 55
BC119 35 BC238 ‘l 10 TIS43
BC137 40 BC308 12 18
BC139 40 BC327 14  BF2 30
BC140 28 BC328 14 PBF244B 22
BC141 30 BC337 14 BF245 30 VNI10KM 45
BC142 25 BC338 14 BF256B 45 VN4BAF 75 2N2907A 25
BC143 25 BC477 30 BF257 32 VNGBAF 85 2N2926 9
BC147 8 BC478 30 BF258 26 VNBBAF 95 P2N3053 23
BC148 8 BC479 30 BF259 35 MPSUS5S ZTX107 8 2N3054 55
Please add carriage charges
SWITCHES TRANSFORMERS to our normal post charges.
Submin toggle: Miniature mains:

606V, 909V, 12012V all @ 100mA 100p each.

PCB mounting. Miniature

3VA 06,06 @0.25A; 09, 0-9 @ C.15A; 0-12,0-12 @ 0.12A 200p each.

6VA 06,06 @0.5A:09,09 @0.3A;0-12, 0.12 @ 0.25A 270p each.

High quality. Split bobbin construction

6VA 06,06 @0.5A;0-9,0-9 @ 0.4A;0-12, 0-12V @ 0.3A 220p each.
12VA 06,06 @1A;09, OSGOBA 0-12,0-12@ 0.5A; 0-15, 0-15

@0.4A 295p (plus 40p carriage

25VA 06,06 @ 1.5A; 09, 09@1 .2A; 0-12,0-12@1A: 015,015 @

0.8A 330p each (plus 60p carriage)

S0VA 0-12,0-12 @ 2A, 015, 0-15 @ 1.5A. 440p each (plus 75p carriage)

120

36412.

2114L-2 75 ZBOACPU 290 B1LS9%
MICRO YT 205 ZBOAPI0 260 81LS97

2532 340 ZBOACTC 260 1488
BEST 2732 340 Z80A S10 900 1489
OGS e T gt SRS L
ANYWHERE! & 150nS 365 A DART 500

81Ls8s 85

Epson Printers and D
Connectors now avail-
able at low lowprices.

ACCESS AND
BARCLAYCARD
WELCOME

85
85 4.43M 100
55 6.0M 140
55

.OM 140
10.0M170
12M 170

5388292220888

17 LS122 35 LS158 29 LS196 45 LS283 38
17 7444 85 7483 30 74122 38 74161 46 74190 40
23 7448 58 7485 680 74123 38 74162 46 74191 40
19 7447 36 7486 19 74126 33 74163 46 74192 40
19 7448 43 7489 180 74126 33 74164 46 74193 40
14 7450 14 74890 19 74132 30 74165 46 74194 40
19 7451 14 7491 34 74141 54 74167 150 74195 40
19 7453 14 7492 24 74145 48 74170 1156 74196 40
18 7454 14 7493 24 74147 75 74173 58 74197 40
25 7460 14 7494 33 74148 60 74174 53 74198 80
13 7472 22 7495 33 74150 48 74175 45 74199 80
20 7473 24 749 38 74153 38 74176 35
47 74177 42
B 74179 75
36 74180 38
28 74181 100
55 74182 55
Polywster, radial leads. 250v. 280 | Fotery. Carbon track Logor Lin  § small trimming tool 22
1ype: 901, 0.015, oozz 0.033 - oK - 2M2. Single 32p, Sterec 8%. | Small pocket screwdriver 16
047 006 S 15, Single switched B0p. Slide m Large pocket screwdriver 13

470/25V - 229 1000/28V
2200/25V - 50p.
Tag end power supply

VERO

VEROBLOC « 350
Size 0.1 matrix

25x1 22
25x3.75 75
25x5 85
3.76x5 95
VQ board 160
Veropins per 100-

Single sided ; 50
Double sided . €0
Spot face cutter . 105
Pin insertion tool 162
Wiring pen and spool 310

Sparespool 75p  Combs . 6

NNOw

12
17

2200/63V - 140p: 4700
Polyester, mini re Siemens.
1n,2n2,3n3,4n7, SnB 10n, 1

470n 26p;680n, 29p; 1u33p; u2,

Tantalum bead:
0.1,0.22,0.33,0.47,1.0@ 35V -
|2p 22,4.7,10 @ 25V - 20p;
15/16V - 22/16V - 27p; 33/
16V - 45p; 47/6V - 27p;47/16V -
70p; 68/6V - 40p; 100/10V - 90p.
Cer. disc. 22p-0.01u 50V, 3p each.
Mullard miniature ceramic plate:
1.8pF 1o 100pF 6p each
Polystyrene, 5% tol: 10p.

CABLES

20 metre pack single core connect-
ing cable ten different colours.65p

Speaker cable 10p/m
Standard screened 16p/m
Twin screened 24p/m
2.5A 3 core mains 23p/m
10 way rainbow ribbon 65p/m

20 way rainbow ribbon

HARDWARE CONNECTORS
PP3 battery clips . 5 6 § DIN Plug Skt Jack Plug Skt
Red or black crocodile clips 6f 2pin 9 9p 2.5mm 10p 10p
Black pointer control kneb .15 | 3pin 12p 10p 3.5mm 9p 9p
Pr Ultrasonic transducers 350 | 5pin 13p 11p Standard16p 20p
PGV Electronic buzzer 60 J§ Phono 10p 12p Stereo 24p 25p
P12V Electronic buzzer 65 tmm 12p 13p 4mm 18p 17p
PPB2720 Piezo transducer 75 | UHF (CB) Connectors.
P64mm 64 ohm speaker 70 | PL259 Plug 40p. Reducer 14p.
P64mm 8 ohm speaker 70 | SO239 square chassis skt 38p.
20mm panel fuseholder 25 J] SO239S round chassis skt 40p.
IEC 3 pin 250V/BA.
Plug chassis mounting 38p
BOXES Socket free hanging . . 60p
Aluminium Socket with 2m lead . . 120p
Plastic with 3x2x1" 70
lid + screws - 4x3x1%" 85
3x2x1” 58 4x3x2" 100 ULTIMETE
4%x3x1%" B8 Hx4x2” 120
Tx4x2 160 6x4x3” 150 HT-120 4,000 opv
A smart looking 11 range pocket
»C106D 30 [ sized multimeter with an impressive
400V BA 70 | spec. Complete with battery, etc.
400V 12A 95 § 650p each
HT-320 20,000 opv.
= Highly sensitive 19 range muiti-
BRIDGE g: g%z :g meter including transistor tester.
RECTIFIERS 64 100V g0 ] Overload protection. DC volts —
TUBA 400V 95 1000, AC volts — 1000; DC current
1A 50V 20 VM18 DIL 0. SA 0.25A. 4 resistanceranges. Complete
1A400V 35 200V . . with batteries, leads, etc.  1395p

1000p, 6p;
1500-4700, 8p; 6800 0.012u, 10p.
Trimmers. Mullard 808 series  2- 10
pF, 22p; 2-22pF, 30p; 5.5-65pF, 36p

travel single Log or Lin 5K - 500K
63p each.

Preset submin, hor. 100 ohms -1M
7p each.

Cermet precision multiturn, 0.76W
%" 100 ohms to 100K - B8p each.

Antex XS 25W

3.3 and 4.7mm bi

Solder pump duolm
Spare nozzle for above:
10 metres 22swy solder

RESISTORS

%W 5% Carbon film E|2 urm 4.7
ohm - 1M,

%W 5% Carbon film E|2 senes 4 7
ohm to 4M7

ww |% mam film E24 unn ID
ohm - " Bp each.

PCB MATERI

Alfac transfer sheets — please state
type (e.g. DIL pads etc.) 45
Dalo etch resist pen . .
Fibre glass board  3.75’ 8"
Ferric chloride 250m! bottle.

100
80
100

6 piece precision u:vcwdnvn‘v set
in plastic case 170

Low cost side cutters . 160
High quality side cutters 650
Low cost pliers . 160
High quality pliers 650
Wire strippers 120
Expo reliant drill . 695
Expo Titan drill . 1028
Orill stand . . 1200
Reduced shank drill bits for

above 0.8mm, 1mm, 1.4mm 60

»3mm red
»3mm green 10 »5Smm green 10
»3mm yeliow10 » 5mm yellow10
Clips to suit - 3p each.

7 »5mm red 7

Rectangular TIL32 40
»red 12 TIL78 40
green 17 PTILIN 60
yellow 17 ORP12 85
»TIL38 40 TIL100 20
2NS§777 45 Dual colour 60

Seven segment displays:

{Com cathode Com anode
704 0.3" 95 DL70703" 95

500 FNDS07

0.5 100 0.5"

TIL3130.3"116 TIL3120.3"116

TIL3220.5"115 TIL3210.5"1186

LCD: 3% digit 580p. 4 digit620p.

400V BA 65
TRIACS 400V 16A 95
400V 4A 50 BR100 25

NEW CATALOGUE » NEW CATALOGUE!!!!!H
Our latest catalogue has just been released containing
over 2000 stock lines all at extremely competitive
prices backed by Rapid's return of post service.
Stocks include Denco coils, tools, Verocases, data
sheets etc. etc. Send 45p for your copy now (sent
free of charge with all orders over £10).

The Rapid Guarantee

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

from

OMPONENT KITS

1o obtain a wide
of 650 resistors) .
Preset kit. Cont
65 presets

25 6BA %" bolts

25 6BA %" bolts
50 6BA nuts

254BA

ORDERING INFO. All components brand new and full specification. All prices exclude VAT,
Please add to total order. Please add 50p carriage to all orders under £15in value. Send cheque/
P.O. or Access/Visa number with order. Our detailed catalogue costs 45p (free with orders over
£10). Callers most welcome Telephone orders welcome with Access or Visa. Official orders

<

Ceramic Cap. kit. 5 of each value - Zb 10 0.01u (135 caps)
Polyester Cap. kit. 5 of each value from 0.01 to 1uF (65 caps)
s 5 of each value from 100 ohms to 1M (total

Nut and Bolt kit {total 300 items): 180p
50 6BA washers

etc. . . Callers most welcome, we are open Monday to Saturday.

An ideal opportunity for the beginner or the experienced constructor
ge of components at greatly reduced prices. %W 5%
Resistor kit. Contains 10 of each value from 4.7 ohms t0 1M (total

370
575

425

50 6BA nuts
50 6BA washers

25 6BA %" bolts




SWITCHED MODE PSU

Specially for those interested in extending their knowledge of
electronics (which must be about 100% of you), we are
returning to the Designer's Notebook feature with not one

but two articles. As you may gather from the .heading, one of
these is not a million miles away from the subject of switched
mode power supplies, one of the design fields often regarded
as a no-go area for the hobbyist -that is, until that hobbyist
reads ETI. The other Designer's- Notebook will be on voltage
multipliers, so start queuing at the newsagents now.

REAL-TIME CLOCK CALENDAR

A project for all those readers with 6502-based micros that
can't tell the. time, or remember what day it is.If you liked the
6502 Sound/DAC card this month, you'll love this project:
only in the April edition of ETI.

ZX81 MUSIC BOARD

This is a quite sophisticated though cost-effective music board
for the ZX81. The board is capable of playing music without
continuous CPU maintenance, and three notes may be played
at once, each with independently variable volume.If you want
more out of your micro, get next month's ETI.

NDFL

NDF what? We're afraid you'll have to wait until the next

ETI is published to find out what those letters stand for, but it
will culminate in an entirely new audio amplifier design.
Sounds interesting.Meanwhile, here are a few clues ...
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HMu-2ln- M N GAIN
I\ | | WITHOUT FEEDBACK
— INNER LOOP ONLY
DIFFERENCE: \ BOTH LOOPS
(N-2)TH LOOP \
(N-1)TH (INNER) LOOP
| |
10| AR S U
b | |
| el
Tr
/ | | | | N "
5% Tx 7 i w
%o 75 To Tx (LOG SCALE)
1 +5 Ty | o
k1+sT,
sTe

—

re M - r
)
GAIN
(LOG SCALE)
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1 |\ ANY FEEDBACK
RETURN
DIFFERENCE |
1
(|
~1/8 %
GAIN WITH OUTER FEEDBACK
/
W
(LOG SCALE)

LOOK OUT FOR THE
APRIL ISSUE ON
SALE MARCH 4th

"Articles described here are in an advanced state of preparation. However, circumstances may dictate changes to the final contents.



GRICKLEWODOD ELEGTRONIGS LTD.

40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET. Tel: 01-452 0161. TELEX: 914977 CRIKEL G

SUPERIOR QUALITY CARBON Y ;
FILM RESISTORS, Hi STAS 5 - TRk 1% |8che = 5y s
LOW NOISE 220 320 ol 208 2
] [ 15p | 40831 1% | 8ci7ea Y 30p 2 '3
ie - 2 |48z 212 | st = i ¢ b
1% 5 150 | 40637 200 [8Ci78 e i i =
0 o ™| W [EaT W = ¥ VPSUS  pm
% 20p | 2NS2 7 | w0ez2 L% |aciza 2 o | eovee 1 wPSU! -
%0 285227 40871 »
% e | M523 % | 40872 - sun » | v & s ]
-3 S | N22A 1 | ACi2s ¥ | BCr82 d b4 Boves e - 4 Varizi  pos
04w 1061 IMQ 1% E26 147 [l p | AC126 2% | 8C182:8 e 1ip D61 280 | asvx 73 | MFR4S0A  poe
04W 100 MO INEN 8 | verobloc So 3 ;gg : :2:1’; : 8C183 0p i DY6E2 234 D | MRF453  pee
LOW OHMIC VALUE RESISTORS e i Yo |nc2ea g | A2  3m | BEie 1 W BN M| AE, | NReas Tm
02261 820 €7 g 11p | S00ve Socol . $ 17p | 2NS243  wp | ACIST S | BC18C 130 e | BF119 1% | auios 75 | MRFa7?  vos
w | & oy 0p 126 | 2NS266 288 | ACIS2  4sp | Cosd W F121 T MAFA7S  woa
WIREWOUND RESISTORS 5% Qi ylind N 1 W | % |AGiex o [Som W 5 | BFiz3 oy | B0Ms 378 | MAFEM pos
23W0 2202 3300 E12 T | t00veecepn |3 TnA " Genas | 2n3019 500 RN DA W|cms ™ vp | 8F127 80p | BUI26 14 | NKT124 8%
ATWOATEL BKBEN2 3p | 1J0OVAC) Axisl | 5 i pacs N3053 m Voo | Insz%6 178 | Acirex 3w | BEiLC ¥ 8 | BF1 g BU204 225 | NKT125  asp
W0 1IW1 08 3IKEN WoF. 220F 23 | g Tranus NI054 6o e b 0p | BFIS4 ; Ti® 4%
P9 | 470, 6 8oF 209 | O Jranester N30S5  80p :,’ e R = Kige W 3p | BF1S7 w| BB (B|wnz» e
JonF 7 Dots + holes NIOSSH  120p 120 | 2N503 30 | A NS | srue Bp | eu28 | NKTIA e
; c1ga 2% | BCIBaL
e T ol 857 3 |3 e = |58 B|Ev z|Eh B B EE B wme 2 kh 2
AT 3 | S1enceraven oonk e i T iNom e |Afvie s |G e o | St - 7 148 | KT g:
A7 W L0g 38 | Suungaaons ” | 7 NIZSO M P [N W |Acy T | Bcwr 2 \ Fig S 200 NKT2i6 e
As sbove with (e N325) e 72 | ans3ss w | 2c¥n T | BC204 2% e | BFI67 BUV20  11.00 | NKT218  &p
OPswich 808 | 1ne. , % | 1soovoccass | EioTo || wa%0  sop 75 | 2N8 ™ A | Beae -4 ' 8F170 | Buvai .9 | NKT2 o
Anabove but | s300vACI Axist | SENCive pca N30T bBo ®p | 2 1% [AEvas % | BC20y = e | 8F173 Zo | guvas 138 | NKT22¢  40p
319000 (N0 ™ aPre nF. 220F 309 | 1 Cose Epomy N3I302 0p o | N5 2% H 179 | BF1% % | suvaa 2% K T2 40p
owntch) © ‘_""“"m,' up | 305 470F 320 | Glass” For benter :gg ; e | 285401 :-, :8:‘3!55 t: e g & ;“;; g’- S“Xﬁ 15.00 Q:m! ::
“WICRO- WM 2000V it thary v NS48 4 1. U 17.00 1238
108V CERAMIC OC Axisl | (00 Eapose | 2N3301A Mg = o6 14 [AD14®  7ep | BE2Z. W@ o 179 3% | 8UXAS 678 | NKT239  adp
PLATE CAPS mo 20 Yurn | 100nF20% Tep | oy 3382 e o |25 we [ADIS0 131 | Bcaze 1 % | 8710 3% | suvies 33 | NKT240  @2p
5 Coramic Hi Vol | Sinale sided N3393 249 121 | 2N5848 1 | ADI61 3% | ac21aL 09 80p 182 ¥p | BUY4? 297 | NKT24) 40p
Cratgs 20041 500. Ol Capacitors. | 100 < 160 188 | 2N3304 50 2 (ADI62 39 | BC212tA 13 130 | BFie3 | 83 8 | N1 o
ToF 10nF 1. 5005 1 00 <220 180 | N33 20 100 |2N5450 2% |ari06 e 14e 13 3 | E4D NKT243 ™
DISCOUNTS ON 2K, 5K oy e | 23114 vm | anoze e 300 |2N551 280 e | §E31E 1 11s | 8FY e | J300 a8p | NKT243  s6p
QUANTITY 10K, 20K, 1000 3Ky 24 | 203 - 220 388 | N3W 27p 15 | 2N5e57 E=Y ::m :'- BC213A e “32 "gf | 310 G3p | NKT244  a0p
0K, 100K, 1000/4KY 280 N302 38p 17p | 2NSASE 30 % | ac213e 120 195 20 | MABOD1T  46p | NKT254 &
250K, 500K 2200, 6xv  30p | 100 - 160 186 | 2N3403 50p 17p | 2NSass 3 :;}“; % | e 13p '.2 arrse % | masoo2  ep | NKT261 4%
Speach| dmpizcy Up | 00N Im | maws oy o |me AR m sk o e A I e
6KV R2p . AF125 25 LA 13p sop | 8F198 15 260
ke | 7mp | 232220 ame | Muw 24 W |Nsw s (AR 7 o0 are 0 | Neowr g |NKTZ2 &
Polystyrane | |/ 6Ky Developer for N 2% 32p | INSA84 400 2 8C213 oo MED402 NKT275 A0p
Coa¥hor | 2ni/oev  Jop | above ido ol e B |Nsss B AFi% - Ll 4 ] "o | MEoio 4 N
YopF. 15pF oy 2| ae N4 op | mvioes 2o |aNsesz s [AFVZ ee | SCZER Do |wun o | UEGh: o |NKTAS  2m
220 270F In3/2kv  3ip | Hydroxde) Ml 125 | INazes v [INSe4 137 |AEI o |8scaal  wp oo 2 | Brzar 30 | Meoary  3sp | VKTH® 2%
4TpF Indiaxv  32p 50 | 2N3aaz 138 | IN4290 -p 5496 158 | Lo T | 8caeie 1% 8cY0 oo | 8BFZ44A T | MEOs s ’ﬁ‘:flﬂ 280
i s LEREAE T [, msu?acn: g Nazs! :: P 5w | Arze 12¢ | C24LC Vo | gCyn W | BF248  mp [ MEGIET 4% e
"
“w0ov AF240 1 ecay b ¥7; BF245A4
1800F. 22008 Potyester | MESIST PEN a5 aBo| e s [NEE |25 ‘0| acza i | Saa e | sr2ese | Mewor 4 [NKTEME st
et Capacitors tsoment S0p | N3G 609 [ 2N4Z97 » | oo |arsc e [ BC2FE 178 | scvie 8F2 sp | MEW0Z 48 | Ly gp
anramer | e ¥or | e Mo sz PN T |Aue T |sczmc  wm|Bcvie B |eraea | MEWES 4 |RLUE O
CAPACTORL. | JoE.V ok 130 eme ™ | SoLoERING Mg 688 |gvewe 4l |Nses 7 | QYN 233 mn o] dee|Ermem M| wen P e 1
20F. 3 30F 1 00 « <14
IF 68F  10p | & InF '01" .u:: e T .c';nnslswn ase | 2N3s12 106 [ FNads 2 Wp | BT ee 1o | scvee 4% | SentS - Msm - N‘"?: :
82nF 150nF  18p 1 53 Ex ] 12p | 8C238C 7 | BC210 460 | BF254 ) 4sp
= o 2p onch | 22nF 0 | X25125W) 49 Na34) 228 8C239 15p E4002  asp | NKT781  43p
1k ae wonsiana 168 | D583 e 1 ] BET0A 16 | 95 0e e | Glaea b | MEAO e |NKTIZIS Sto
$8nF 2 €240 Element L =p 00 1% % | 6c2:8 179 Bo | a1 25p |NKT12428 5%
C280 00 Equiv | 100nE. 150nF 289 1ou | NIses 209 27 20 80116 250 | BF2568 489 | peqi0 NKT13329
220nF Mo | X25 Element 206 3566 50w 00 2o | ac250 & | % 225 |BF256C &% | MEdICy 2 | NKTInM29 -4
Redisi Long | J300F S8p | mits C240 Eudenid %y 0p '," BC250A g 80131 '.z: o = 4104 285p |NKT16229 S8p
470nF o | noziSman s 50p e 1| acasos 24 | ao132 w | &= 3% | mesoo) 28 | NKT: I8p
Tk Tonk o3 (Mea) W | 2N3560 508 b i2p | BC250C 25 | @136 0y | ar262 ooy | Mesoz = |OC20 28
o 2; Wire & Cable | Nob (Micro) 869 | 21327 = o 30p | BC25! 20 | BD136 wp | 8r263 = ME6003  28p | OC22 200
000 F Promene | = NI 208 = 1ep | BC251A  26p | a0137 @ | 8F20 o | MESWO1 2 | OCZ3 8
150nF. 22006, 7 | SPiock up | NoSO(Small S8 | oNiced 276 - ol ecme e[ B0 M |8rz  esp | MESWZ 2 |06 280
" Mp | Anycolowr  Sp | Nos2itger esp | 2N i 1 n Bz 2;:: 80140 = | o 2 | mesooz 3 acas 73
EEs edatil m BilE BIBE S HE Blaa 2
1 5uF y 2N3607 i 8cas2c 3 125 E
SF. 2 2uF d4p 22swg an| S= = g 30 | sczs3 | 8o 1o | 8 B | mesoz  ssp o 0%
Electrolytic N3BT8 5 275 82 | BC253 2% | 80157 S4p | BFI38 asp | M0 2% gC 2p
By Mataushita or Siemens INKIBA  Tp | Inas0s 328 o | scic el DR 18 | e w | WD 135G b4
by S e oo 1 2 Scsa 0| soen 175 | ok 15 | Mo 100 jOC72 Sp
o B miRm 13 : SlEm miBr RS TIBE SRS %
A SR mInGD G (SR ks £/ Bme a2 SMm RS R
ni 2N3645 13 o 3 :
9 1@ | LowvVonage | emeeme | Moee | v a3 (R YR sci oo | BCk8a 3| BDaz 1 |oree  me| Mot 3yozoee 2
§ 8 f|lomYowse | omivh | RS Gmimen gm i jg|ied Blame mim 2)Wh S B @oe
#d v W0 | ni9io  ap | 25K226 4.8 PR 2% .
I - atul ot S 8C142 2 2p | BOZ2) BFR4) MJ15003  4.85 | SC08 e
- e u80 | anmse 20| 2Nt ge 3wz 1z | scia o | Bcame o | Bomy  ves | o | momos 558 N
2 B |2 e 2 | INe 00 | N33 289 | Jmesis 1 W W | e 10p 30p | BD224 59 25 | MJ1S015 245 (10208
22 ® wlo - 3 | 243694 30| 2was20 134 | Inao 33| BC147a e | BB 33 ) BOZ2 L1 | BFRE) 256 | Muteots 336 [TERS »
22 w vele 6 s 5 | n302  Yop | 2was2) e 237 | pCra7e  10p | BC260C 33 | 80233 2 | sraso 211 | Ma2500 219 =
EEIREIE L BE:EIER SIS LR BRI BB
3 A e[ 6 e | INasea e 100 2ma923  9%p | 39 7 4o BF 561 100 | mizess 1w | ripdy
33 «© |z 0 e 2N3705 109 | 2navze 2y :ma 2;‘ 148A w» | BC2618 280 | BO238 e | arsss g | e 1% “ﬂzc 8o
13 8 2 6 a2p 20 3o | mane 00| 2nas2e 9w | Iuaoo 1% | sClage 13 | BQEIC e 8023A 5% | grris ": "0 1w |Teaa
47 % me|a@0 10 wp | Iniasr e | MO 0| nes7 98 | wany 3| screc  13p | BC262 3w | 8DZC 8% | gF1ise 18K | MU0 286 |TedA
(97 =2 w6 e | i me| 20 Wof2Nes2s  vsa | doze  seo|oCiS, b | ECkn  Ze| ODiac 7 | BFTSS, 24| mMusmz 3w |1 -
e @ vpfwo 10 20 | Zwize2 - | M08 100 [ 2ne06e 2% | dgseg 200 | BC14s8 12p | 8C2628 33 | B! Be |grwio 1@ | woBa0 s <3 e
“ 6 12p)| 000 16 24p 2N1303 - N30 100 | 2n4965 2 | %0308 200 | BC14SC 13 | 8ca6c 34p | BD241A 8 | arwio 1@ 5370 - IP34A 40
1.0 1 8cas3 8D241C 'p | TIP3AC
VOB BE I E[EER BIEN BLD BiEw RS xS mla gid o 8ES s %
w o e | mand vm|gvess e | 4 84 | 8154 27 | 8C263 2e BFWSS 108 | Mugs21
10 8 Mol Main a L LATSN & 4] 18 | gcisy 11p | BC264 ap | 802434 72 | grwar Sp |TIP3EA 1.
B o el dmouieae, | S| Dens  an) oo s | &8 MW gom e(swe &)omx ) Ve [Mossss  mo [ mesc '3 ‘
2] Twint 2 1 ke 8FX12 1
27 ogmlfooe G R Red omihen Sp | GRS WS B|end /83 | Mo Eimx =
2 6 80| 3Core2 E MIN25 o5 BC158A 12p | 8C2668 7 | 8D245A 134 | BEx1S S0p TIPA2A ™
2 w0 2 oy bl 42 7 o] BRSO | 198 | 5C158n 13p | 8C300 isp | 80245 1.30 | grxa0 oo | MPEn2 138 |TiPaac =e
© 3 p| scoesamp iy | isas  sw| mamz  aes| IR 138 | 56 13 | gcyse e | 8C301 4ty | B 120 | eFx29 CAE R ] E.
& @0 17| 3Core13am 2 TN 1 v ': BC159A w2p | BC202 ap | BO26C 150 | BFx30 % TIP50 %
e © 4 0 N7 No| s 25| 2NN AW | 403 1% | gCisen 13 | BC303  47p | BD243A 200 | eFxH sl R YR -1
@ 2N1689 SO0 | yjig e | 2NS0SS  Me ®p | 6Ci59C  1ge | BCI04 i | Bo2esc 231 | gpxmy il MPBEIZ 139 | TIPS 19
W6 e M18%0 8 | onza  ze | 2N08T e | 40361 &7 | 8ci60 4 | 8O0 13 | 802504 211 | grxa3 o | Merie @ |Teno 0
WO 3 ieg| SoldMumicors | INIEST 30 | Gyt 278 | 2N » | 1 W% | BC161  ad | BCI7A  V4g | BOZOC 2% | prxes 100 B [tz e
w e 2 4 Core e 2N1974 150 | on3766 2,99 | NS08 37p | 40363 222 | BC167 Wy | 8C78 15p | BOAI3 79 | BF; 2% wr D |Tie1s ™
W & | e % 7.4 2 33| 28128 a8 | 4034 2% | aci67a 10p | 8C308 w | 8043 50 | arxas 0 F105 By |Tip117
B S Rk %|me mImm gy ®\om If ®em B o BlEd mlex B
w2 e 26 p | BCX88  14p | 808 ] ™22 7
B 5B i |hn B|RE Slms R R BlEm B RS E|ER X Zies
B 2 oD(Emeen |pon Blgm aden miue mhom W Rm Rlwe | wmee mlww o p
20 & 2% | Stereo N2219A 28 | 2nN37%0 273 | aNs133 220 | 40392 120 I 8C309C v | 8Dss0 9w o B | mpssstz 4% |ripinz
Z0 & W |MimSogle 120 | N2220 229 P E -y » BFYYS 1% | mpsesia 47 |7y 12
oW My Meoweo 1 | ot | Gupm e des | @m 1 o | chy T ve | B0 S |gtvm  um |wmesswm 3 T bb
B 6 1| dCoedScreens | MN22ZIA 2 | nared e | ne13 230 | 4o Lk d 870 7| 8023 120 iy e | MPsesi Teuo  ie
H a 2 m’ 20 | 2n3818 2 ;ns: J8p | 40407 oo % | 8ca 280 | 80530 130 |gF e x:sm 32 |npraz X3
@ 6 2 aza M| aoen w283 3w | 46a 15 180 | 8C327 14 | BOSXS ™ | aryst Zp | Mesace 25 |Te14S L
@ 2 : 2N3821 1. 'n 120 | BCR28 14p | BOS36 75p | aFys2 i TIP147 LEN
b1 M2DA AN | 3822 0p | 2N5141 2% | 40an . 8CIM 1 80537 0 |grys3 g | MPSA0 =g ol
*® o o 303 | g e M543 2% | 40412 op :: 34 ,:: 80538 " 2 ,: MPsalz 2% |fIP162 ;:
@ 0 e R e 5 - T 1 | 8ca7 p | 805 Wb |arvea  emp [ Mesals oo |vexss 7o
WO 6 30p 80 [F-] ¥5p | BC380 200 | BUSIC LW | gryrs %0 z
0o 2% 1369A IN3827 78p | 2N6179 By | w0513 175 8c®82 80540 a5p MPSAIE  30p | TIS43 0
Bz Pl Rl SR K= = wlEm = (e B g B
1 )4
000 6 s Mae) 360 | Inaesea NS184 110 | 40584 - W | = B | O T |BEvZE 8% |wesauz  ap [TiS6 “
BN" W - a n2412 e | n3ess :’. NS188 118 | 40595 Wo | SC X2 | eoem ;l': e i3 3 e | TisA8 o
e n 2247 % | waEss  yp |Ns1e9 108 | 40800 2! v | 3casaL 2 80678 o | aswar wo |Mosase 300 | e S
"N
R nE Z|EE RimE S s Eidn RS Blwme TR R
0603 . d I 0
o0 % % Base e | mowk | meiss T mp |3Ce03 o | BOXI4 1 lesxis  Mp |IMPSAT0 a5y
2N5194 75 | 0804 3ca13 8DX18 159 nssa R0
Mae W | WA e 20 | 1e060n Mo 3Ehd B |eoxe a0 [S55 D5|Mesass v | TS -]
0822 280, MPSLOT. @ | Tidss sy,




-CRICKLEWOOD -STOCKING PARTS OTHER STORES CANNOT REACH!

hems not fully covered on this list include: OPTO 7 seg LEDs, LCDs bezelied LEDs, Lamps,
Lampholders, FUSES: 20mm 1} inch, siow or quick blow. Fuseholders. CONNECTORS: DIL. DIN.
Phono, Tmm, 2mm, 4mm. Bulgin USA. |.E.C. KNOBS: Plastic, Aluminium, Anodised, Collet, Pointer.
SWITCHES: Toggle, Biased, Rocker, Rotary, Slide, Dil, Push. METERS: LCD, Analogue. Test and
Panel. TOOLS: . Pliers, Cutters, Strippers, Trimmers, Cable Cutters. And mugh, much more.
AR in stock items (that's 95%) gmod same day. OFFICIAL ORDERS FROM SCHOOLS. GOVT
DEPTS ETC WELCOME. OVERSEAS ORDERS WELCOME (CWO + ADEQUATE POSTAGE).
QUANTITY DISCOUNTS BY NEGOTIATION.
CRICKLEWOOD ELECTRONICS LTD.. 40 CRICKLEWOOD BROADWAY, LONDON NW2 3€T.
TEL: 01-462 0161, Telex 814877

Phone your order through on Access, Express
immediate service; no extra charge, no minimum order.

v THE TRADITIONAL WAY Send cheque, PO or credit card number, Cash not encouraged but

R EATWAY S i S o
in are on the main e Rd (AS) just 1 'S

S Camer and approx 3 miles from Marble Arch. ma el t4 onip

VAT Ploase add VAT at the current rate 1o all orders except books. VAT not chargeable abroad.

70p (more for heavier goods).

Visa or A

% THE LAZY WAY
for i i L

POST. PACKING & INSURANCE Standard small order charge is
Export orders minimum £150.
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 MULLARD SPEAKER KITS

Purpocefully designed 40 watt R.M.S. end 30
watt R.M.S. 8 ohm speaker systems recently
,developed by MULLARD'S specialist teem in
Belglum. Kits comprise Mullard woofer (8* or
57} with foam surround and aluminium voice coil.
Mullard 3 high power domed tweeter. B.K.E.

buit and tested crossover based on Mullard
circuit, low loss glass
- fibre board and recessed loudspeaker terminals.

SUPERB SOUNDS AT LOW COST. Kits supplied
in polysty packs with i

8" 40W system — recommended cabinet size 240
x 216 x 445mm

Price £14.90 each + £2.00 P & P.

5" 30W system — recommended cabinet size
160 x 175 x 295mm

Price £13.90 each + £1.50 P8 P.

Designer approved flat pack cabinet kits,
including grill fabric. Can be finished with iron on.
veneer or self adhesive vinyl etc.

8" system cabinet kit £8.00 each + £2.50P & P
5" system cabinet kit £7.00 each + £2.00P & P.

.
STEREO CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechanism coupled to
a reoofdlphv back pnnlad board auemblv Supplied as
unit for into cabinet or
consoh of own choice. These units are brand new, ready
built and tested.
Features: Three digit tape counter. Autostop. Six piano
type keys, record, rewind, fast forward, play, stop and
eject. Automatic record level control. Main inputs plus
secondary inputs for stereo microphones. Input
Sensitivity: 100mV to 2V. Input |mpnd-m:t 68K.
Output level: 400mV to both left and right hand
channels. Output Impedance: 10K. Signal to noise
ratio: 45dB. Wow and flutter: 0.1%. Power Supply
requirements: 18V DC at 300mA. Connections: The
hh and right hand stereo inputs and outputs are via
leads. all with phono plugs
Iphono sockets provided). Dimensions: Top panel 5}in
x 11}in. Clearance required under top panel 2}in.
Supplied complete with circuit diagram and connecting
diagram. Attractive black and silver finish.
Price £26.70 + £2.50 lage and packing.
Supplementary parts for 18V D.C. power supply
gasn:fonner, bndge rectifier and smoothing capacitor)

LOUDSPEAKERS

16" 100 watt R.M.S. (HI-FI, P.A,, DISCO,
BASS GUITAR) Die cast chassis, 2"
aluminim voice coil, white cone with

12" 100 watt R.M.S. (HI-FI) Die cast
hassis. 2" aluminium voice coil. Black
cone. 8 ohm imp., Res. Freq. 20Hz., Freq.
Resp. to 4.5KHz. Sens. 95dB. (As
photograph). Price: £23.50 + £3 carriage.
8" 50 watt RM.S. (HIFl, PA) 1%"
aluminium voice coil. White cone. 8 ohm
imp. Res. Freq. 40Hz., Freq. Resp. to 6KHz.
Sens. 92dB. Ako available with black cone
fitted with black metal protective grilte. {As
Price: White Cone £8.90,
Black cone/grille £9.50 P&P £1.25.
12" 85 watt R.M.S. McKENZIE C1285GP (LEAD GUITAR, KEYBOARD. DISCO) 2
. Freq.

ge.

12" 85 watt R.M.S. McKENZIE C1235TC(P A., DISCOI 2" aluminium voice coil. Twin
cone. 8ohm imp., Res. Freq. 45HZ., Freq. Resp. to 14KHz. Price £22 + £3 carriage.
16" 150 watt R.M.S. McKENZIE C15 (BASS GUITAR, P.A.) 3" aluminium voice coil.
Die cast chassis. 8 ohm imp., Res. Freq. 40Hz., Freq. Resp. to 4KHz. Price: £47 + £4

arriage.

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

TYPE ‘A’ (KSN2036A) 3" round with protective
wire mesh, ideal for bookshelf and medium
sized Hi-fispeakers. Price £3.45 each.

TYPE "B’ (KSN1005A) 3" super homn. For
general purpose speakers, disco and P.A.
systems etc. Price £4.35each.

TYPE ‘C’ (KSN6016A) 2" ~ 5" wide dispersion
horn. For quality Hi-fi systems and quality
discos etc. Price £5.45 each.

TYPE 'D'{KSN1025A)2" ~ 6" wide dispersion
horn. Upper frequency response retained
extending down to mid range (2KHz). Suitable
for high quality Hi-fi systems and quality
discos. Price £6.90 each.

TYPE "E' (KSN1038A) 3% horn tweeter with
attractive silver finish trim. Suitable for Hi fi
monitor systems etc. Price £4.35each.

TYPE 'F' (KSN1057A) Cased version of type
‘E’. Free standing satellite tweeter. Perféct
add on tweeter for conventional loudspeaker
systems. Price £10.75 each.

P&P 20p ea. (or SAE for Piezo leaflets).

TYPE 'F'

OMP80 LOUDSPEAKER

The very best in quality and value.
Ported tuned cabinet in hard wearin
black vynide with protective corners an§
carrying handle. Built and tested,
employmg 10 in British driver and Piezo
tweeter. Spec: 8o watts RMS; 8 ohms; Test Equipment
45Hz- 20KHz; Size: 20in x 15in X 12in; %
Weight: 30lbs.

Price: £49.00 each. £90.00 per pair Thandar

Carriage: £5.00 each. £7.00 per pair and

Leader

VA iqclusive
prices

1K.WATT SLIDE DIMMER

® Controls loads up to 1TKW
® Compact size

4% " x 13" x2%"
16

® Easy snap in fixing through
panel/cabinet cut out KEYBOARDS
Insulated plastic case manufactured from a tough poly
Full wave control using 83mp  camonate film mounted on 1mm
triac glass fibre printed circuit board
® Conforms to BS800 assembly incorporating siver plated
@ Suitable for both resistance

and inductive loads
Innumerable applications in
industry, the home, and discos/
theatres etc.

Price: £11.70 each + 50p P&P

(Any quantity)

contacts.

16 way numeric keyboard
Standard keyboard providing 0-9
and A-F functions.

Alpha Numesic Keyboerd Full size 55
key non enwded keyboard wlth tnc
commondy functiors
Owerty array Mamx outpul va 3 16 pm
DIL socket.

Size: 360mm x 100mm x 2mm. Price: £13.99 + S0p pép
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 completely manual arm and s
designed primarily for disco and studio use
where all the advantages of a manual arm are

required
Price: £2850 + £2.50 P&P

w PUWERAMPLIFIERMODULES 100 WATT R.M.S. AND 300 WATT R.M.S.
) DULE!

Power Amplifier Modules wlln nmegrai toraudal
transformer power supply, and heat sink. Supplied
as one complete buiit and tested unit. Can be fitted
in minutes. An LED Vu meter is available as an

optional extra.
SPECIFICATION:
Mex Output Power: 110 watts R.M.S. (OMP 100)
310 watts R.M.S. (OMP 300)
Loads: Open and short circuit proof. 4-16 ohms.
Frequency Responsa: 20Hz — 25KHz +3dB.
Sensitivity for Max. Output:
500mV at 10K (OMP 100)
'T.H.D.: Less than 0.1%"
| Supply: 240V 50Hz
| Sizes: OMP 100 360 x 115 x 72mm
OMP 300 460 » 153 x 66mm
! Prices: OMP 100 £31.50 each + £2.00 P&P
OMP 300 £89.00 each + £3.00 P&P
Vu Meter £6.50 sach + S0p P&P

™

Matching 3-way loudspeakers

and crossover

Build a quality 60watt RMS system 8ohms

Build a quahity 60 watt R.M.S_system.

* 10" Woofer 35Hz-4 5KHz

% 3" Tweeter 2.5KHz-19KHz

% 5” Mid Range 600Hz-8KHz

* 3-way crossover 6dB/oct 1.3 and 6KHz
Recommended Cab-sizBi26” x 13" x 13"

Fitted with attractive cast aluminium fixing es

cutcheons aticd mesh protective grills which are

removable enabling a uniguechoice of cabinet

styling. Can be mounted directly on 10 baffle

wtith or without conventional speaker fabrics

All three umts have aluminium centre domes

and rolled foam surround. Crossover com

Ihines spring loaded loudspeaker terminals and

recessed mountinag panel

Price £22.00 per kit + £2.50 postage and pack-

ing Available separately, prices on request

12" 80 watt R.M.S. loudspeaker.

A superb general purpose twin cone loud

speaker. 50 0z. magnet 2 alummium
voice coil. Rolled surround. Resonant fre-
quency 25Hz. Frequency response to
13KHz. Sensitivity 95dB. Impedance Bohm.
Attractive blue cone with aluminium
centre dome.

Price £17.99 each + £3.00 P&P.

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS95TY
* SAE for current lists. % Official orders welcome. % All.prices include VAT. % Mail order only. % All items packed (where
applicable) in special energy.absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.

BK ELECTRONICS
Prompt Deliveries

Audio Equipment

t Size: 100mm x 100mm x 2mm. Price: £539 "+ Sp pEp

1V at 10K (OMP 300)
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DIGEST

Low-Price
High
Performance
Oscilloscopes

TC Instrument Services have
introduced the new Iwatsu
$S5710 and SS5711 4-trace
oscilloscopes which combine very
high performance with prices
significantly lower than in-

struments of comparable perfor-
mance. Both models offer high
accuracy combined with easy to
use controls and feature delayed
time base (50ns min. for the

$S5710 and 20ns min. for the
$S5711), four input channels, full
10 x 8cm CRT screen, and an
operating temperature of —10°C
+50°C .
The $55710 has a rise time of
5.8ns (approx.), a deflection fac-
tor of 5mV/div — 10V/div. +2%
(1-2-5 sequence in 11 steps), and
a frequency response of
DC-60MHz, -3dB (x 1 GAIN).
The instruments come complete
with two probes, an instruction
manual and a storage bag for
accessories.

Prices are a mere £635 for the
$S5710 and £950 for the SS5711.
For further information contact

STC Instrument Services, Edin-’

burgh Way, Harlow Essex. Tel.
Harlow (0279) 29522.

31/2 inch
Micro floppy

Adding to the proliferation of different

sized micro floppy disks,  Shugart
Associates  have launched a 3.5
inch  floppy disc drive. Claimed
specifications  for the new unit, the
SA300, include 500 kilobytes  of
unformatted  capacity, track-to-track
access time of six  milliseconds,
135 tracks per inch (80 tracks
per side), 300 rpm  rotating

speed, and transfer rate of 125 or
250 kilobits per second, in single or
double density respectively. Price is
expected to be around $200 for high
volume orders.  Evaluation units will
be available in the se-cond quarter
of 1983, but when the production model
will hit the streets is not yet known.

The  multiplicity  of  standards
(see 'Will Industry Standardize on the 3"
Floppy', Digest Dec '82) can only
be harmful to end users. It's a great
pity that the manufac-turers couldn't
have got together at the start and
sorted out their own standards
first  before laun-ching products. Of
course, it does mean that some users
will end up having to buy two rather than
just one set of micro floppy drives,
which all goes to make money for
someone.

Cheap Print

atac Limited, of Tudor Road,

Altrincham, Cheshire have
recently introduced a new range
of printer mechanisms from
Citizen. The 555 and 575
models are 24 and 40 column im-
pact printers that feature
red/black print, 2 and 1.2 lines
I:ler second printing speeds and 5
ines per second paper feed.
Operation is from 12V DC. Both
cost £49 for the mechanism only
(1-off price).

Interface boards should be
available towards the middle of
the year for around £80, and
these will have facilities for serial
and parallel interfaces.

160 Watt
Monolithic
Switchmode

Supply
Replacing costly hybrids the L296 Power
Switching Regulator delivers 4A at a
voltage programmable from 5.1V to 40V
and incorporates features such as soft
start, programmable current limiting,
remote inhibit and a reset output for
microprocessors. The L296 is  mounted
ina MULTIWATT-15 plastic power
package and very few external
components  are  required.
For microprocessor ~systems, the

reset output provides a delayed
reset  signal when the supply
reaches a preset threshold.

Both the delay time and threshold can
be  programm-ed by  external
components and either the input
voltage or the output can be monitored.
Crowbar over voltage protec-tion
can be realized simply by ad-ding an
external SCR. The L296 incorporates
the voltage sense and SCR drive
circuitry for this function.
Internally, the L296 is pro-tected
against reverse polarity input voltages
and thermal overload. Output short circuit
protection is  provided by the

programmable current limiter. Multi-ple
L296s can be synchronised easily and
remote on/off control is simplified by the
TTL-level in-hibit input. The soft start rise
time is programmed by an external

capacitor. SGS-ATES (UK) Ltd.,1 Walton
Street, Aylesbury, Bucks. Tel. (296) 5977.




HOME LIGHTING KITS

These luts contsin allt necesssy components and full
instructions & sre designed 10 replace & standard wall
switch and control up 10 300w of lighting

TOR300K Rermote Control £14.30
Tummnau'mnbcvo £4.20

Touchdimmer £ 7.00

E 1
Monlul N!—vnyez 00

MINI KITS JJ 3NOTEDOORCHIME dJ & DVM/ULTRA SENSITIVE

T T aNTAT Based on the SABOGOO IC the kit is supplied with all I J’E&ﬂ(ﬂﬁm‘ ERKIT
Uses LM3911 IC to sense including printed circuit Wl o (CL7126 (a lower power :
ture (80°C mex.) and triec to switch [ board. a pre-drilled box (96 x 71 x 3amm) and ful version of the ICL7106 chip) | FT§4§
. 1KW .00 mtrucuom Requires only 8 PP3 SV battery and push- [l and & 312 digit liquid crystal -
switch complete. AN IDEAL PROJECT FOR display. This kit will form the
9 BEGINNERS Order as XX 102 £6.00 basis of a digital multimeter
golahdmh n:;olugom!dma . (only & few additi on I resi and
U witho, iac are req detai ipplied), or & itie
BARDOT DISPLA: XK113 MW RADIOKIT digital thermometer (-50°C to +150°C)

Dlepioye o ‘"'bﬁ; vollepe on Based onZN4141C, kit includes PCB, wound aerisiand ] reading to 0.1°C. The basic kit hes a

Rotary Controlled £3.50 D ber or single dot. 1desl for s lindlg crystal earpiece and all 10 make a sensitive sensitivity of 200mV for a full scale reading,

1

immer

HOME CONTROL CENTRE

This New R Control Kit bles you to
control up to 16 different appliances any-

meters, level indicators, etc. May be miniaure radio. Sizs: 5.5 x 2.7 x 2cms. Requires PP3 polarity n and an ultra
stacked 1o obtsin 20 to 100 element 8V battery. IDEAL FOR BEGINNERS. £5.00 low power requirement—giving a 2 year
displeya. Requires 5-20V supply. typical battery life from a standard SV PP3
MICS PROPONTOMAL £450 when used 8 hours a day, 7 days s week.

TEMPERATURE CONTROLLER COMPONENT ACKS Price £15.50

Based on the SL441 2ero voltege i =
switch, thia kit may be wired 1o form PACK 1 ﬂ:a'&m 47 ohm 10 10 Mohm — 10 per

;.,!.;",,:.,.z:;nm.,;"g?'.""'n o | PACK2 &0 x 6V Becroltc Capectors 104 10 IBISOO LIGHTING KITS
re 1o maintained to within 000uF — 000K

0.6°C. Max. load SKW 7535 | PACK 3 60 Potyester Capacitors 0.01 10 1uF/260V — [l Yhs value.for.money kit foa

Basad on the ZN1034E Timer IC thia 5 per i B'u reset ohm Moh anih: u;e(:: mnm”‘

kit will switch a meins load on (or off) PACK 4 45 g“b'"v:“.ng;; s 100 w1 m q:‘;n;:’nmu" ¢ of dwection

for a preset time from 20 1035 — Spervalue . .
e Comgar or ahoner pariods may | PACK 5 30 Low Profile IC Sockets B, 14and 16 — pin ] Shange. beng variable by means of poten-
be rul-::"by minor component — 10 of each £2.40 ming control £14.60

where in the house from the fort of your
armch The tr injects coded
pulses mb(o the mains w-mg which are
Y dto
lho same mains supply and used to switch on
the appliance addressed. Receivers are
addressed by means of a 16-way. keyboard,
lollowod by an on or off command. Since
canb rather boring,
the transmitter also includes a computer
interface so you can programme your favour-
ite micro to switch lights, heating, electric
blanket, make your coffee in the mommsqr
etc, without rewiri your house. JU
THINK OF THE POSSIBIUTIES. The KIT
includes all PCBs and components for one
transmitter and two receivers, plus a drilled

box for the transmitter.
a8 XK112. £42.00

Addﬂonll Reclevers XK111 £10.00

load 1KW. £4.5p PACK 8 25 Red LEDs (5mm dia,) £1.26 DLZ100K

A lower cost version of the above. featunng
undrectional channel sequence with speed
variable by means of a pre-set pot. Ouvoun

Have you got our FREE ORANGE CATALOGUE vet? swiched only at mans 2ero 088G points

to reduce radio interference to 8 minimum.

NO?!' Send S.A.E. 6" x 9" TODAY!! Optionsl opto input OLA1T Oy
It's packed with details of all our KITS plus large range rerwing sudio ("beet’) — ioht gy
of SEMICONDUCTORS including CMOS, LS TTL, ovmeox

This 3 chennet sound to hght kit features

linear, microprocessors and memories, full range of 2010 voitage switching. automatic level con.

- wol and buwit n mic. No connections to

LEDs, capacitors, resistors, hardware, relays, switches loedm:mpvmnd Noknomnm.:
- g connect t0o mMans supply

etc. We also stock VERO and Antex products as well fomps. (1Kwchannell - (et ;

as books from Texas Instruments, Babani and Elektor
ALL AT VERY COMPETITIVE PRICES. “OPEN-SESAME"

The XK103 lngonoulpurpoum!u rodlram
ORDERING IS EVEN EASIER — JUST RING e e kel

ELECTRONIC LOCK KIT XK101
This xg ins a purpose designed lock IC,
10-way keyboard, PCBs and all components
to construct a Digital Lock, requiring a &-key
sequence to open and providing over 5000
-different combinations. The open sequence
may be easity changéd by means of a pre-
wired plug. Size: 7 x 6 x 3 cms. Supply: 5V to
15 V d.c. at 40uA. Ouput: 750mA max.
Hundreds of uses for doors and garages, car
anti-theft device, electronic equipment, etc.
Will drive most relays direct. Fullinstructions

tupplied. ONLY £10.50

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

THE NUMBER YOU CAN'T FORGET FOR output i p ontrobing

PRICES YOU CAN'T RESIST. m'g;m:“;o Wm:t:;www::

in the home for switching lights, TV, closin g

5-6-7 8-9—10 | Hets

ngnsvtnnwnndom

and give us your ess or Barclayca 0 Answering o s v e kit for inter.

ppliances.
or write enclosing cheque or postal order. garvice evngs with all our kits, full instructions are supplied.
Official orders accepted from schools, etc. & weekends ONLY £23.75

LCD 3% DIGIT MULTIMETER REMOTE CONTROL KITS

16 ranges including DC vottage (200 mv-1000v) and [ MKS SMMPLE INFRA RED ) ) h

ACr vo?(esage DC current (2&? mA- 10’2‘; and resist- :.zodmlu sed source complete with hand-held plastic box. Requires a 9V battery. £4.20
ance (0-2 M) + NPN & PNP transistor gain and [} Single channel. mgclpptox.mmim powersd with a triac output 10 switch loads up to S0OW
diode check. Input impedance 10M. Size 155 x 81240V ac. n_.; —Spociaﬂ.’rim hy‘u?"(und MK7 mwl::r €12.50

88 x 31mm. Requires PP3 9V battery £29.00

BuodonlhoSLm the kit includes all components 1 ke a coded t
ires & 3V (PP3) bartery and keyboard. ar:uzgonau:‘oml ° rlntmm.rlnduovllv

THE MULTI-PURPOSE TIMER HAS ARRIVED use with MKS 16 ifferont codes for decoding by the MLS28 or MLS28

Now you can run your centrel heating, lighting, hi-fi system and lots 11 ‘M} 35""0.049 Rhiwtnv ~
more with just one progrnmbh \lmof At your uIm:on it is Based on ML922 output, toggle, control of vzl;aims

designed to control four mains

tone and lamgp bri lndudu luownma ins i
g on MK RECEIVER ins supely.

2
and off at pre-set timea aver & 7 day cycle, .g. 1o control your centrsl For use with MK8 kit with 16 on/off outputs, which with further interface circuitry, such as ..uy.

heating
connect it to your lvn-m programme and set it
clock will do the rest.

FEATURES INCLUDE :-
* 0.5° LED 12 hour display.
* Dey of week, amVpm and output status indicators.
* 4 zero voltage switched mains outputs.
* 50/860Mz mains operation.

fincludi hi times for kends), just or triacs, wﬁmmhupnlellm;nl i on or off unchodor

and forget it-—the ﬁ rlnu speci ludes its own mains
13 Fov use wnh MK8, MK18 and MK11
MK18 Mduw

Mains single I, for icati such as burglar
llmnn lutommc door ers, etc. Range uppro 6ft.
= t:.:""“’m.. o o
rmm 6 or MK16. R.llvomp\nwnhDPSAmpcha .ovofconucu be used
lstched, momentary or “break beam * receiver. Operates lmm"% i Be e u.s.o.

* Battery backup saves stored and

time kesping during power fallures. (Battery not lupalmd). Similar mnn:(s but with range nlnn.p.arox 60ft. £8.20
¢ Olsplay hhnhnndurhg power failure to conserve battery power. %Qo mohud with nrovohogotww;hmq th trisc supplied. £2.80

. P:mwmmtmm
. | “Everyday” function enabling output
10 switch every day but use only one time set.

STATE
Comanon 2x !d‘d state r-lnvl and latch for use with momentary
* version of the MK12. 2 output triacs required (not supplied). £4.50

* Useful “siwep” function—turns on output for one hour.
* Direct switch control enabling output to be turned on

dtime mund

yoraftera
* 20 funciion keypad for
¢ ongummovodﬁemonnhhnmh oh button.

24 HOUR CLOCK/APPLIANCE TIMERKIT

Switches any sppliance up to 1kW

(Kit includes all components, PCB, assembly S0 and off at presant limes once per vy 40k gagic Kit

. Kit contains: AY-5-1230 IC,

and programming instructions). ORDER AS CT5000 05° LED display, mains supply, C)1000Kwith white box (56/131 x 71mm) .

For a detailed bookle

display drivers, switches, LEDs, (otdY Built) .

triacs, PCBs and full instructions.

t on Add 55p postage & packing +15% VAT to total.

remote control — send us 30p PRICES Oversess Customers;

and S.A.E. (6" x 9”

Add £2.60 (Europe), £6.00 (elsewhere) for p&p.
) today. EXCLUDE VAT Send S.A.E. for further STOCK DETAILS.
Goods by return subject to availability.
. » E Sam to 5pm (Mon to Fri)

10am m (Sat

- ’ P a
M ’[“l “ u““ * lw ln' n'c[s ALING S NOR T
CLOCK TOWER IRCULAR RD =8

No circuit is complete without a callto -

ELECTRONICS

LT GARAGE
11 Boston Road o ' 2
London W7 35 B mRg S | asmone,

OY NOLSO8
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No, It Isn't A
Mock-up

Ferranti is now offering its
widely-used tuned radio frequency
(TRF) circuit in a TO-92 style plastic

package,  designated  ZN414Z:
introducing the plastic packaged
version has led to price

reductions of- up to 25 % , enabling
the device is to be used in a wide
range of new products. One of the
first of these new applications is in
an electronics wrist watch/radio.

The circuit provides a com-
plete RF amplifier, detector and AGC
circuit, requiring only six external
components to give a high quality AM
medium wave tuner, operating from a
single cell supply with low power
consumption.

Simple but effective AGC action
is available using one external
resistor. No  setting-up  or
alignment is required and the
ZN414Z will give excellent audio
output directly into an earphone or a
suitable  output stage.  Ferranti
Electronics Limited, Fields New Road,
Chadderton, Oldham, Lancashire, OL9
BNP. Telephone 061-624 0515 and
Telex 666803.

Detect Damp
Desks!

Anew desktop indicator from
Vaisala allows simultaneous

digital display of relative humidi-
ty and temgerature to 0.1 digit
accuracy. The HM 32 humidity
and temperature indicator may
be us-ed with a range of Vaisala
probes, or connected direct to a
recorder for a continuous
permanent out-put readin;.

Relative humidity is displayed in
% RH, and temperature in either
degrees

Celcius (°C) or Fahrenehit (°F),
.selected with an internal jumper.
The indicator can be operated
from a standard power supply, or
by a rechargeable NiCad battery
if required. Although designed
for desktop use, the HM 32 has its
own carryﬂlg handle for portabili-
ty. Operation is simply a matter
of switching on, with the
measured values being shown
almost immediately on the large
3} digit liquid crystal displays.
Full details of the HM 32 may
obtained from Vaisala (UK) Ltd,
11 Billing Road, Northampton
NN1 S5AW (telephone 0604
22415).

Shorts

® The more observant amongst
you might have noticed a new
component supplier, EMOS,
advertising in our hallowed
pages. Whilst new to the hobby
market, they are by no means
strangers to electronics, as the
parent commy, the Grenson
Group, has n manufacturing
stabilising power supplies for
more than 20 years. Grenson’s
director, Stuart Taylor, has said
‘. . . the work that hobbyists are
doing these days is often anything
but amateur . . .”, which is som-
thing we’ve been proving for
years.

®A portable, self-contained flop-
py disk drive tester has been in-
troduced onto the UK market by
Kontext, PO Box 11, East Horn-
sey, Surrey (Tel 04865 3406). The
Redwood Supertest is intended
for field service engineers, and
provides the means of quickly
positioning the heads of floppy
disc drives over all the standard
tracks of an alignment diskette.
The UK price should be around
£339 inclusive.

® The new Toolrange Catalogue
incorporates a section on power
supplies and transformers. Clever
these Toolrange people, they time
the release of their press releases
so that we can’t keep them back
and say what they have in the

catalogue all in one go. Toolrange
Limited, Upton Road, Reading
RG3 4JA, Berks.

® BICC-Vero have produced a
new shortform catalogue special-
ly for hobbyists. Products
covered include circuit boards,
breadboards, boxes, tools and ac-
cessories. Retail Department,
BICC-Vero Electronics, Parr, St.
Helens, Merseyside.

® Looking for a project but can’t
find the exact one you want? New
from EPl Sales, Central Library,
Northumberlands Square, North
Shields, Tyne & Wear NE30 1QU,
at a price of £2.50 inclusive, is the
Electronics Projects Index No 3.
The Index covers projects produc-
ed by most mags with cover dates
from January 1979 to December
1980. The next edition, covering
1981 and 1982 is almost ready,
they tell us, though why anyone
would want to know about pro-
jects in other magazines, we do
not know . . .

® Another new publication,
slightly more expensive, is the
new IC Master. Weighing in at
3,500 pages (no, we haven’t ac-
tually checked what the weight is)
is a listing of over 50,000 ICs, in-
cluding a section on gate arrays,
addresses of IC manufacturers
and distributors, reps and agents,
and an_applications note direc-
tory. The direct will be
available in March from Pater-
son/Steadman & Partners, 34/36
High Street, Saffron Walden,

Essex CB10 1EP, at £65 a time,
they’re not cheap, but if you
order before March 1st, there’s a
special reduction to £55.25. Both
prices include post, packing and
updates.

® Flag waving time: Thandar
Electronics have managed to sell
£100,000 worth of electronicsto a
‘ “major’’ Japanese instrument
manufacturer’. They’re rather
coy about who it actually is that
has bought their gear.

® Tangerine Users’ Group (TUG)
has moved to a new HQ. They are
now at 1 Marlborough Drive,
Worle, Avon BS22 0DQ), tel 0934
21315.

® A case for study? Semiconduc-
tor Supplies International Ltd,
Dawson House, 128/130 Car-
shalton Road, Sutton, Surrey SM1
4RS are now supplying a range of
cases designed for desk-top and
other uses, at prices starting from
£5.06 exclusive.

® Radio Rentals report that the
first would-be TV thief has been
caught using their Burglar Alarm
TV sets. The intruder was not only
deafened by the alarm itself, but
was set upon by the owner’s two
dogs as well. The owner felt so
sorry for the would-be thief that
he decided not to press charges!

® Ambit International have
been at it again — taking on new
products, that is. Amongst them
are the ALPS range of high-quality
laser-trimmed tentiometers,
the Ritel range of knobs and ac-

cessories, and some low-cost

piezo-acoustic resonators. See

Ambit’s ad for their address and

ordering details.

® Got a gear? A geared motor,

that is, from Mclennan servo

supplies, Doman Road,

Camberley, Surrey. Motors are

available with a new British-built

gearhead and AC synchronous,

DC servo or stepped motors. Also

available is a low-cost reversible

AC synchronous motor.

@® An addition to the ‘Way’ range of
personal stereos from
Panasonic is the RQ-J20X;
Panasonic say that it’s the first
personal stereo to incorporate
dbx noise reduction. At an RRP of
£110.95, it’s not cheap, but if the
dbx works anything like as well as it
is capable of, and if dbx tapes
become widely available, it may
well be worth it.

® Ross Electronics have recently
released four new mo dels of
headphones, and also a pair of in-ner
ear fitting mini-phones, that b:ji:lg
their total range to over 20 models.
Ross Electronics, 49/53 Pancras
Road, London NW12QB.

® Boss Industrial Mouldings Ltd,
James Carter Road, Mildenhall,
Suffolk 1P28 7DE are now selling a
range of snap-in lenses for 5Smm
LEDs. The one-piece lenses are
available round or square in a
variety of colours. The lens is
locked in position when the LED is
inserted — ingenious, eh?



POWERFET AMPLIFIERS

NEW DESIGNS
With the introduction of four new boards PANTECHNIC have pushed forward the
pedbrmmq and reliabiity of their powndet amplifiers. Four key improvements
have been i d in thess d generation modules —
1.) The use of H-PAK powerfets, resuiting in h\pfowd thermal efficiency and
consequently enhanced power output cmd:nll
2.) Low Cqp drivers now in power
onnamand improving driver reliability.
3) sgparm driver and input supply mhulowing a 10% increase in available output
power by Increasing output stage effic
4,) mmwgmlmmnm bfudgmg between any two amplifiers

ining the superb HF

PFA100 Specification|
sndwidth AHLA00KHz ¢ 1d8
Output Power into B0 100W (vs = + 5BV)
THD D0Hz20KHe)  <0,008%
9‘T)IJ (1KHz at 100W) Omwp
Slew rate >3 VIlS
Gain x 2
Rin K
Vs max i WV

Price

£17.35 (Built & Tested)
£15.17 (Kit)

PFA200 Specification

W0Hz-100KHz + 1dB
OM into B0 180W (Vs + 60V)
THDWHINKH:) <0.006%
M(‘IKHHHSOWI Nm%typ

>au vns
Gain x 23

Rin 0K

Vs max + 0V

Price
£23.87 (Built & Tested)

PFA200 180W into 80
£21.70 (Kit)

300W into 42(Vg = + 67V)

And for those with a taste for power...

® PFASD0 Delivers 475W into 4 ohms and 600W into 2 ohms. These highly current
capable units can deliver 2 amps continuous into a load, whilst maintaining the
exemplary performance figures of the smaller units . ...... £42.00 (built & tested)

® PFAJHV A very special module aimed at digital audio and wide dynamic range
programme material. Delivers 300W into 4 ohms and 8 ohms on a continuous
basis, it will peak for musically significant periods of time at up to 5dBs above this.
The PFA/HV is the widest dynamic range power amplifier currently available
.................................................. £34.30 (built & tested)

r people sMI hoamnks Pantechnic design,
ma Re n of the heat transfer process
has resulted in a radically new demgn possessing graatlv improved efficiency. The
unit7”’ x 4" x 2 handles PFAs up to 300W or 1.2KW whenblown. ...... £750

POWER SUPPLY COMPONENTS
Toroidal Mains Transf

Vohwge ' 160va .| i225vA | 100 vA | '500vA Y1625 VA

40-0-40° 9.7 11.36 12.32

45-0-45 11.36  12.32 16.05

50-0-50, 16.05  18.80
Special low flux windings. Carriage included
25A 400PIV Bridge rectifier 27 For the PFA/HV 500VA 70-0-70
10,000uF 80V Electrolytics £4.13 £16.06
30,000uF 75V Electrolytics £10.00 10,000uF 100V Electrolytics £5.70

‘Phone or write for advice on selecting the right W for your
p.rﬂculluppfnnﬂon

All prices excl. VAT. Carriage 76p. Trade supplied

Aak about our preamps, protection boards
and active crossovers

THE POWERFET SPECIALISTS

pantechnic

(incorporating J.W. Rimmer)

Mail order only to

Dept ET1/3, 148 Quarry Street, Lwerpool L256HQ

Telephone 051 42

Techmeal engu

Plul Rimvmer 01 800 6667

T.V.

NEW!

SOUND

TUNER BuiLTANDTESTED

In the cut-throat world of
consumer electronics, one
of the questions designers
apparently ponder over

is "“Will anyone notice if
we save money by chopp-
ing this cut?” In the
domestic TV set, one of the
first casualties seems to be
the sound quality. Small speakers
end no tone controls ere common
end ell this is really quite sad, as the

£22 95 +£2.00 p&p.

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

reproductiol

This TV SOUND TUNER offers full UHF coverage with 5 pre-selected tuning controls. It can
also be used in_ conjunction with your video recorder. Dimensions: 11%"'x 8%""x 3%"

E.T.L. kit version of above without chessis, case and hardware. £12.85 plus £1.50 p&p.

PRACTICAL ELECTRONICS S

STEREO

CASSETTE
RECORDER KIT &7eis: 4

ONLY £31.00 plus £2.75 p&p.

» NOISE REDUCTION SYSTEM. « AUTO
STOP. « TAPE COUNTER. « SWITCHABLE
E.Q. « INDEPENDENT LEVEL CONTROLS.
« TWIN V.U. METER. » WOW & FLUTTER
0.1%. « RECORD/PLAYBACK 1.C. WITH
ELECTRONIC SWITCHING. » FULLY
VARIABLE RECORDING BIAS FOR
ACCURATE MATCHING OF ALL TYPES.

Kit includes tape transport mechanism, ready punched and back
printed quality circuit board and ail electronic parts. i 2. semiconductors,
resistors, capacitors, hardware, top cover, printed scale and mains transformer.

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

PERSONAL LS AMPLIFIER KIT

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

Stereo power amp PCB with all
components, £3.50 + 75p p&p.
Power supply unit £1.85 + £1.50
p&p. Pair of eliptical speakers,

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

125W HIGH POWER .

AMP MODULES

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

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

Suitable LS coupling electrolytic. £1+ 25pp&p.

SPECIFICATIONS:
Max. output power (RMS): 125 W. Operating
voltage (DC): 50 - 80 max. Loads: 4 - 16 ohm.
Frequency response measured @ 100 watts:
25H2 - 20KHz. Sensitivity for 100w: 400mV
@47K. Typical T.H.D. @ 50 watts, 4 ohms:
0.1%. Dimensions: 206x90 and 190x3mm.

KIT BUILT
£10.50 £14.25
+£1.16p&p +£1.15p&p.

BSR RECORD DECK

Manual single play record
deck with auto return
and cueing lever. Fitted
with stereo ceramic cart-
ridge .2 speeds with 45rpm
spindle adaptor ideally
suited for home or disco.

£12.95 +£1.75 pap. 13"x 11" app,

SPECIAL OFFERI Replacement Stereo cass-
ette tape heads — £1.80 esch. Mono: £1.50
esch, Erase: £0.70 ssch. Add 50p p&p to order.

SPEAKER BARGAINS

2WAY 10 WATT
SPEAKER KIT

8" bass/mid range and 3%4"
tweeter. Complete with screws,
wire, crossover components
and cabinet. All wood pre-

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

£12.50 plus £1.75 p&p.

All mail to:

21E HIGH STREET, ACTON, W3 BNG.

Note: Goods despatched to U.K. postal addresses only.
All items subject to availability. Prices correct at
30/10/82 and subject to changewithout notice.

Pleass allow 7 working days from receipt of order

for despatch. RTVC Limited raserve the right to up-
date their products without notice. All enquiries send
S.A.E. Telephone or mail orders by ACCESS wel

ALL CALLERS TO: 323 EDGWARE ROAD,
LONDON W2. Telephone: 01-7 23 8432.

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

R|[THv][c
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Give Your
Micro An Eye

igithurst Ltd are now selling

two vision systems suitable
for use with microcomputers.
MicroSight 1 (pictured) is a CCTV
based system which uses a Micro
Eye camera interface to send im-
ages back to the computer as 8 bit
g?itised video. The system is aim-

at the educational and R&D
market and will be of particular
interest to people who are look-
ing for a low cost introduction to
the expanding field of microcom-
puter vision and Artificial
Intelligence.

MicroSight 2 is a solid state
camera based system which uses
a 128 x 128 CID sensor to capture
an image and a high speed inter-
face to pass images back to the
microcomputer either as 8 bit
digital video or as threshold
video.

Both systems use versions of
MicroSight software which con-
sists of a command processor and
disk 1/O routines, a camera con-
trol routine and three display
routines: one to allow interactive
adjustment of camera settings,
one to displan facsimile and one
to display binary images. A
machine code routine is used to

rocess images and produce run
ength encoded data which as
well as being a compact form of
image data also allows applica-
tions programs access to a struc-
tured database. A boundary/edge
detection program is supplied to

" give the user an insight into the

use of run length encoded data.

~ The MicroSight 1 system in-
duding camera, interface and
software costs £499 + VAT. And
for the micro with a very rich
owner, the MicroSight 2 system,
including camera, high speed in-
terface and software costs a mere
£1990 + VAT.

British
Company In
Orbit

ignature of the L-Sat contract

between British Aerospace
Dynamics Group and the Euro-
pean Space Agency on December
30 1982 brought the value of BAe
contracts for building new
satellites to more than £250
millions in 1982. Worth £160
millions alone, the L-Sat contract
is the highlight of a very suc-
cessful year for the company’s
Space and Communications Divi-
sion which has also signed con-
tracts as prime contractor for two
other new satellite programmes:
Skynet 4, the defence com-
munications satellite for the
United Kingdom Ministry of
Defence worth £58 million, and
Giotto (see below), worth £34
million. Other space contracts
signed last year amount to more
than £30 million.

L-Sat 1, a large communica-
tions satellite scheduled for
launch in 1986, is the most am-
bitious communications satellite
programme yet undertaken by
the European Space Agency,
making important advances in
satellite platform cagability and
communications techniques. (L-
Sat will be used for direct TV
broadcast services). L-Sat and its
derivatives will rank as one of the
world’s most powerful satellite
communications systems with a
range of services that can include
TV broadcasts to the home, high
density international telecom-
munications, voice, data and

NO-ONE EXPECTS THE
SPANISH INQUISITION!

video links, for small earth terminals on
business premises, high quality voice
and data links to ships, aircraft and
road vehicles and a very high capacity
inter-city telecommunications service.

An agreement has been signed by
British  Aerospace  (UK),  Fokker
(Netherlands), Aeritalia and Selenia
(Italy), and Spar Aerospace (Canada) to
co-operate in the worldwide marketing
of L-Sat derivatives. (These signatories
are the major contractors on the L-Sat
program, with British Aerospace as the
prime contractor) A demand is
foreseen for more than 100 large
satellites before the end of this century.
L-Sat has the distinct advantage over
many smaller satellites filling similar
needs in that it reduces the multiplicity
of spacecraft, orbital crowding and the
need for extensive ground control
facilities.

A £34m contract was signed just
before  Christmas  between  the
European Space Agency and British
Aerospace Space and Communications
Division for the Giotto spacecraft,
Europe's first deep space probe. British
Aerospace are prime contractor,
leading a consortium of. European
companies and will deliver the
spacecraft for launch in July 1985 to
begin an eight month journey to
intercept Halley's Comet' in March
1986.

The Russians and Japanese are
also launching satellites to observe
Halley but Giotto is the most elaborately
instrumented and will pass closest to
the comet. Its instruments will provide
data on the chemical composition of the
coma region surrounding the nucleus
and of the tail of the comet. A camera
will take colour, photographs of the
comet's nucleus and measurements will
also be made of its magnetic field.

This is an exciting and technically
challenging project and the total time
for observation as it passes the comet
will only be a few hours since the
closing speed will be about 70km per
second. A special shield is being built to
protect the satellite from impact of dust
articles that will be about 70km per
second. A special shield is being built to
protect the satellite from impact of dust
particles that will vaporise metal at
these speeds. The trajectory will be
adjusted during flight using data from
the NASA/ESA space telescope in which
British Aerospace is also in-volved.
There will be no second chance and
great emphasis will be placed on the
reliability of the spacecraft systems.
The satellite has been named Giotto
after the Renaissance painter whose
1303 fresco 'The Adoration of the
Magi', in Padua, depicts a comet to
represent the Star of Bethlehem. This is
believed to have been based on
personal observation of the Halley
comet during one of its periodic 76 year
appearances.

Major European companies
supporting British Aerospace in the
project include Dornier System in
Germany, Thom, CSF in France, LM
Ericcson in Sweden and Contraves in
Switzerland.
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SATELLITE TV
THE SEQUEL

The government recently chose a system proposed by the IBA for the

way that TV signals will be

transmitted from satellites, in

preference to one proposed by the BBC. Was it the right decision? Vivian
Capel explains the difference between the two systems.

ery shortly a milestone in TV broadcasting will

come to an end. The world’s first ‘high definition’

TV transmissions on 405 lines which started
before the war from Alexandra Palace, will soon cease
having lasted, except for the break during the war, for
more than forty years. .

While it was still going strong, the present 625-line
standard was introduced, and later, the PAL colour
system. These are serving very well and for most domestic
applications give results which are largely free from glaring
inadequacies. The quality of the picture is probably nearly
as good as you can get with the present generation of TV
displays.

The main drawback which sometimes intrudes is that
over areas of fine detail, such as a herringbone-pattern
coat, a false colour is often displayed: this is called cross
luminance.

The composite video signal consists of two main com-
ponents: the black-and-white detail, termed the
luminance signal, and the colour information (actually two
colour difference signals multiplexed), known as the
chrominance signal. The picture is organised thus for two
reasons. One is that the transmission can be received by
black-and-white sets which simply ignore the
chrominance signal. The other is that economies can be
made in transmitted bandwidth.

The latter reason needs a little explanation. The
amount of information that can be transmitted in a given
time is limited by the bandwidth of the channel. To give
good resolution over 625 lines a video signal of 5.5 MHz is
required. When amplitude modulated on a carrier this
produces frequencies of +5.5 MHz and —5.5 MHz or a
total bandwidth of 11 MHz. However, one sideband is
redundant and is reduced to 1.25 MHz, giving a band-
width of 6.75 MHz. Sound is FM modulated and space
must be left to separate adjacent channels.

The total channel width is 8 MHz, so it can be seen
that there is little room for any colour information.
However, the human eye is much less sensitive to colour
detail than light-and-shade. Hence, the colour signal can
be of a much lower resolution than the luminance without
any subjective degradation of the picture.

A Red Herringbone

This is useful as it enables the colour to be accom-
modated without extending the bandwidth, by processing
it separately as a lower-frequency signal. It is modulated
on a sub-carrier of 4.43 MHz. Why 4.43 MHz? Well, as

MAC has been tested and demonstrated over this experimental
transportable 'up-link" dish aerial:

CHROMINANCE

T

LA AL 0 00

LUMINANC
15,625 Hz
LINE FREQUENCY
Fig 1 Spectrum of luminance signal showing how details
occur at multiples of the line frequency. The chrominance
signal is also at multiples of the line frequency, but being
centred on 4.43 MHz, it interleaves with the luminance

multiples. If there is movement of luminance detail around 4
MHz, the signals interact producing spurious colour.



most succeeding lines in the picture are largely repetitive,
most of the video information is at multiples or harmonics
of the line frequency, which at 625 lines and 25 frames per
second is 15,625 Hz. In between these multiples there is
nothing except on moving parts of the picture.

Now 4.43 MHz falls Ealfway between two multiples,
and any modulation of information such as the colour
signal which is also based on the line frequency, will
likewise fall between other multiples. So, although the
subcarrier and its sidebands occupy the same frequency
spectrum as the luminance signal, they do not mutually in-
terbflere because the harmonics of each interleave with the
other.

This is true of stationary pictures, but when there is
motion between successive frames the information no
longer is at line-frequency multiples, and so.luminance
and chrominance signals interact. Hence the herringbone
coat looks tine as long as its wearer remains still, but the
slightest movement sweeps the luminance signal detail
ac;oss the 4.43 MHz harmonics so producing a spurious
colour.

Coarser detail dees not have the same effect because
its video frequencies fall below the limited colour region
which is just over 1 MHz either side of 4.43 MHz. So detail
up to 3.5 MHz is innocuous. To minimise the effect, some
set manufacturers limit the video response, rolling it off
between 3.5 and 4 MHz. This reduces picture resolution,
so one bad effect must be set against the other, and as
usual, a compromise seems the best solution.

Extended PAL

So here we have an evident area for improvement,
though little can be done with present channel bandwid-
ths. When satallite TV comes on the scene matters will be
quite different. The transmissions at UHF which carry the
present TV service range from 470 to 854 MHz. However,
the satellite transmission will be from 11.7 to 12.5 GHz (1
GHz = 1,000 MHz). This will permit wider bandwidths for
each of the 40 channels which have been allocated to the
European broadcasting countries.

The actual bandwidth is 27 MHz, although the chan-
nel separation is 19 MHz. Interference is unlikely in spite
of the overlap because adjacent channels are assigned to
different countries with different satellite positions and o
posite polarisation (see ETI December 1982 for a fulgr
explanation).

With a bandwidth of 27 MHz much can be done to
improve television standards (the technical ones that is).
The BBC proposed a system called Extended PAL (E-PAL),
which has as its object maintaining or even increasing
luminance resolution without any interaction between
luminance and chrominance signals.

So how is it done? Low video frequencies are
modulated on the carrier as with the existing system, but
they are cut off at the transmitter above 3.5 MHz. The
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'Fig. 2 Frequency spectrum of Extended PAL. All luminance
detail above 3.5 MHz is frequency shifted upward well
beyond the range of the chrominance signal. In addition
there is a 2 MHz gap which accommodates the digital
audio channels.
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Fig. 3 Block diagram of decoder for Extended PAL. The
shifted HF video signals are filtered through a high-pass
filter to a mixer which is also supplied with 4.43 MHz from
the colour decoder. Resulting stepped-down HF signals are
filtered, then added to the LF video signals which are passed
through a low-pass filter direct from the vision detector.

video frequencies above 3.5 MHz are not lost, but are
shifted upwards in frequency by 4.43 MHz. So, detail at 4
MHz in the original picture appears at 8.43 MHz and so
on. Thus the highest video frequency of 5.5 MHz comes
out at 9.93 MHz. Actually, the range extends to over 10
MHz, so detail finer than 5.5 MHz is transmitted.

This leaves a gap between 3.5 MHz and 8 MHz. The
chrominance sub-carrier remains at 4.43 MHz and so falls
within the gap. There is no interleaving except at the ex-
treme lower chrominance sideband so there is no mutual
interference.

In the receiver all video frequencies above the
chrominance and sound channels are changed back down
to their original value and added to the low-frequency
video signal, thus reconstituting the full range of the
original. The reconstituted signal is applied to the display
to give a high resolution picture that is free from spurious
colour effects.

A feature of this arrangement is the 4.43 MHz frequen-
cy shift. In every PAL receiver there is a 4.43 MHz
oscillator which is controlled by a synchronising signal
known as the colour-burst which is transmitted after every
line pulse. The purpose of this is to decode the ¢plour in-
formation, and it provides a phase reference whereby the
alternate lines are reversed in phase to compensate tor
colour discrepancies due to phase shifts in the transmis-
sion and receiving links.

Part of the output of this oscillator can therefore be
us-ed for the same purpose as the local oscillator in a
superhet receiver, to produce a change of frequency. The
new frequency is the difference between that of the input
and the oscillator, so the down-conversion is ac-
complished with the minimum of extra components and
circuitry.

A big advantage with E-PAL is that it is largely
compati-ble with existing receivers. These could just
ignore the band of up-converted high video frequencies
and ive a
response up to the roll off of 3.5 MHz. This is only a little
below what is commonly received at present, and no
worse than many sets that are mis-tuned. However, these
sets will require some sort of sound adapter — see later.

Another potential advantage is that many countries
that at present use the PAL system, which is most ot
Western Europe, may find the compatibility feature attrac-
tive and adopt it themselves for their satellite broadcasts.

Enter the Challenger

What might have proved a simple and logical step to go
ahead with E-PAL was confused by the entry of IBA’s
contender MAC. The letters stand for Multiplexed
Analogue Component which is not a particularly apt



description, but one no doubt chosen to make a good-
-sounding acronym.

It is quite different from PAL or SECAM or in fact any
other known system and therefore is incompatible, and
cannot be received with any existing receiver. It has one
thing in common with SECAM in that information is
transmitted sequentially.

With both PAL and SECAM the colour information is
resolved into two (red and blue) colour difference signals.
The third primary colour, green, is obtained by a process
of adding and subtracting these with the luminance signa
which being white, contains all three. In the case of PAL,
as we have seen, the two signals are phase and amplitude
modulated on to a sub-carrier whicﬁ is interleaved with
the video signal. With SECAM, the red and blue difference
signals are transmitted sequentially on alternate lines. Each
is fed to a delay line which stores it for one line and then

mixes it with the incoming one. So each displayed line is a.

mixture of the present and previous one which reduces
the vertical colour resolution by half although it avoids the
luminance/colour interference of standard PAL.

With MAC, the composite colour signal and the
luminance signal are transmitted sequentially, but not on
alternate lines. Exactly how the signals are multiplexed
depends on the sound system chosen — see Fig. 4 for
details. However, both signals have to be time-
compressed, so that the luminance is transmitted over
40uS and the chrominance over 20uS (compared to the
53uS normally required for a line scan, and the 644S inter-
val between starts of successive lines).

AMAC
COLOUR LUMINANCE »—
39408
19.7us
| ONE LINE N
™ 64uS |
LUMINANCE/COLOUR
SOUND DATA
| 1 T ( T T T
[} 1 2 3 4 5 8 7 4 8 s t 10
FREQUENCY (MHz) 78 95
CMAC
SOUND
DATA
|
} COLOUR LUMINANCE \I-
l I 3508
s 1708
| ONE LINE |
64uS “
LUMINANCE/COLOUR OR SOUND DATA
T T T 1 T T T 1 T ]
0 1 2 3 4 5 8 7 et o 10
FREQUENCY (MHz) 84

Fig. 4 Structure of the MAC signal for A-type and C-type
sound. Note that the luminance and chrominance signals are
time-compressed less for A-MAC than for C-MAC, thus
obtaining the same eventual bandwidth for a lower
transmitted bandwidth.
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Both signals are generated simultaneously in the
camera, but the chrominance signal is delayed until the
end of the luminance signal for that line, then doubled in
frequency and transmitted in compressed form. The
luminance signal undergoes a rather smaller speeding up.
As we have already seen, the chrominance signal in any
colour system is of lower resolution, hence contains no
high video frequencies, so the transmission of the
chrominance signal at double frequency is still well within
the video bandwidth of the system.

At the receiver, the reverse process takes place. The
luminance signal is delayed so that it starts at the same
time as the chrominance, and both are time expanded to
occupy the 534S line scan period, and both are applied to
the display circuits together. Thus the same object is
achieved as with Extended PAL, luminance and
chrominance are prevented from mutual interaction butin
a totally different manner.

The video bandwidth at present proposed for MAC is
5.6 MHz for luminance and 1.3 MHz for chrominance.
For a complete line to be transmitted in 40u4S, the
luminance bandwidth must be 7.5 MHz; there is,
however, room to spare if the same bandwidth is used for
the chrominance signal.

Incompatible - That's What You Are

The principal drawback of MAC is its incompatibility
with any other television system. Whereas existing PAL
receivers could be used with front-end frequency con-
verters to receive satellite transmissions in Extended PAL,
this would not be so if the transmissions were in the MAC
format. New sets would have to be purchased, which is
why | think the TV manufacturers favour MAC! This
doesn’t mean though that everyone’s TV set would be ob-
solete overnight when satellite transmissions commence.
Terrestial UHF PAL broadcasts would continue for the
foreseeable future, just as 405 line transmissions have. But
inevitably there would be pressure to move towards a
single system eventually.

Another factor that perhaps has not been considered,
is that video recordings and games are usually played
through the family TV. A change of set to another system
would mean all those tapes as well as the recorder would
become unplayable unless the existing set was retained. In
modern homes the space required for two full-sized TV
receivers may pose something of a problem. An answer to
this would be dual-standard sets such as were produced
when 625-line transmissions began. However, the
dissimilarity between the two systems, in my opinion,
makes dual-standard sets impractical.

No doubt the protagonists of MAC hope that it would
be accepted as a standard by other countries, but as this
would mean running two separate systems, PAL or SECAM
and MAC, then dropping their existing one eventually, the
chances appear slim. They are not improved either by
political considerations. So, if MAC were adopted here,
most likely it would leave the UK out on a limb with a non-
standard system used nowhere else in the world.

Therefore, | find it surprising that the advisory panel
appointed by the Government to recommend the stan-
dard to be used for direct satellite TV broadcasting has
come down in favour of MAC rather than Extended PAL.
The chairman, Sir Anthony Part said that ‘it was better
technically, easier to manufacture, and has greater
development potential’. The PAL system, he said was ‘bas-
ed on technology that was becoming outdated’. Sir An-
thony, it might ﬁ noted, is a chairman of an insurance
company.



Sound

It is generally agreed that the sound accompanying
the satellite broadcasts should be digital, but there has yet
to be any final decision as to its format. The European
Broadcasting Union has looked at two systems, EBU
System A and EBU System C (there was originally a System
B, but this was withdrawn at a very early stage).

System A uses a single digitally-modulated sub-carrier
with six channels of sound multiplexed together. Each
channel would, under the BBC's E-PAL proposals, have
had a 15 kHz bandwidth, sampled at 32 kHz, initially cod-
ed into 14-bit words but compressed to 10-bits; the
resulting 2.048 Mbits per second would have been
modulated onto a sub-carrier using phase-shift keying.

System C takes a different approach and switches the
whole channel into digital mode during the 9.5 uS inter-
vals between picture lines. Using the same techniques for
data compression and modulation as in the BBC’s pro-
posals, the IBA proposed putting eight sound channels in-
to the signal. The IBA also had a proposal for using System
A soung, though it did express a marked preference for
System C.

There is no reason why the multiplexed information
should always have to have equally sized components.
The BBC have developed a system whereby a structure
map is transmitted periodically; this tells the receiver how
to treat the informaiton it is receiving, ie which bits go to
which output.

Another system, called packet multiplexing splits the
information up into packets, each one of which has its
own digital label to tell the receiver how it is to be treated.
However, this system carries a higher overhead and one of
the sound channels would have to be sacrificed to accom-
modate it.

Further Enhancement

Whatever system is finally chosen, further enhance-
ment of the picture is possible by various means. One way
is by the use of a frame store. These have already been us-
ed to reduce picture noise.

The technique is based on the fact that each picture
frame is almost identical to its predecessor. Examination of
ashortlength of cine film will confirmthis. Each frame can
therefore mixed with several previous ones during
which time the picture will not have changed much.
Noise, though, is different for each frame and the mixing
averages it out.

Mixing two frames by using a single frame-store pro-
duces 3 dé noise reduction, but to achieve 10 dB a mix of
10 frames would by required necessitating 9 stores. As
frame-stores are bully and expensive, an alternative is to
use a feedback loop across a single store. Feedback can be
adjusted to control the mix, the greater the feedback, the
more frames recycled and the greater the noise reduction.
An optimum value has been found to give 8.5 dB.

While averaging has no detrimental effect on sta-
tionary portions of the picture, it produces blurring on
moving parts as would be expected. To minimise this,
feedback is regulated by a motion detector which com-
pares successive frames. If there is appreciable difference,
motion is assumed and feedback reduced.

Thus blurring is avoided to any great extent, but the
noise reduction is also decreased. This is not a major
drawback, as noise is less noticed in pictures with plenty
of action than stationary ones in which reduction is
greatest. The system is used by the BBC to clean up noisy
programme sources, but a frame-store could also be used
in a receiver to increase resolution. This is becoming more
practical now frame-stores are getting smaller and
cheaper.
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Fig. 5 Basic principle of frame-store noise reducer. Output is
fed either direct from the input or from the frame-store
output depending on the auto control setting. This is

governed by the motion detector which compares incoming
and previous frames for differences.
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Here again the idea relies on the fact that successive
frames are similar with large stationary areas. Instead of
unnecessarily repeating such areas in transmission, they
can be sent and stored, updating occurring when there is
any deviation from the stored picture. The transmission
time thus saved can then be filled with finer detail to add
to the stored frame. The BBC claim that a resolution
equivalent to 900 lines can be obtained in this way.

Resolution varies over the picture just as noise does
with the frame store noise reduction system. Stationary ob-
jects appear with the greatest detail, while moving objects
have less. As we teng to examine visually stationary ob-
jects, while having little time to do so with moving ones,
the subjective effect is not greatly impaired by the dif-
ference. It can though produce some rather strange effects
when a stationary object starts moving slowly away,
whereupon much of the detail disappears.

Lines and Frames

Neither Extended PAL or MAC propose to change the
number of lines and frames. For aFI domestic and many
other purposes, 625 lines is perfectly adequate when
displayed on normal-sized direct-view screens. Colour
also serves to render the line structure less noticeable than
monochrome. Although having a better vertical resolu-
tion, the 819-line system in Franceis being phased out, so
the higher number of lines is evidently considered of less
benefit than other factors. The 625-line system has also
established itself as a worldwide standard except in the
American continent and some Eastern countries.

When projected on to a large screen though, 625 lines
do give a liney appearance, which is a consideration if
the large flat wall screens that have been said to be on the
way for a long time, ever turn up. In such a case the lines
may have to be increased.

InJapan and America where the 525-line standard is us-
ed it is natural that there should be more urgent thoughts
of uprating their line standard. Most of us will not have
seen a 525-line picture, but the effect can be judged being
halfway between our 625 lines and the old 405 lines. Not a
pretty sight on large-screen direct-view sets to say nothing
of projection screens!

It comes as no surprise then, that the Japanese Broad-
casting Corporation NHK, has devised a new high-
definition TV standard for use with satellites. It uses 1,125
lines and has an aspect ratio of 5:3, which is closer to some
of the wide-screen cinema films that so often appear on
television, and also to natural human vision. Bandwidth
required is 20 MHz which although high by present stan-
dards could be accommodated within the channel width
of 27 MHz allocated for the European satellites.

The Japanese hope that their high-definition system
will become a world-standard. Most of the Japanese
manufacturers have lined up firmly behind it with JVC,
Sony, Matsushita, Toshiba, Panasonic, Hitachi and



Ikegemi either developing equipment or actually having it
in production.

America too is more than just interested. CBS are con-
ducting trials and propose to launch it in 1987. It is to be
expected that many other countries in the American conti-
nent of the 525-line standard will leap-frog over 625 lines
to the NHK system. Likely too, is it that some presently on
625 will join them.

A demonstration was held at the EBU’s annual
meeting in Killarney using the facilities of Radio Telefis.
Material used was a CBS videotape of an American foot-
ball match which was projected on to a 100-inch screen. It
is reported that not only could the stitches be seen on the
football, but during a scan of the stadium the seat numbers
could be clearly read! As such details could hardly be visi-
ble to a spectator actually present at the event it cannot be
ignored that the story came from the land of the Blarney
Stone!

So what propsect does the NHK system hold out? On-
ly a multiplicity of standards with the possibility of MAC
being used here and straight or enhanced versions of PAL
and SECAM being adopted elsewhere. It looks as though
the hope that the coming of satellite TV might have
brought a common international standard is rapidly
fading, if ever there was any grounds for its existence.

Line and Frame Doubling

In order to reduce the conspicuousness of the line
structure with large projection screens, it is possible to
double the line number artificially by scanning the same
line twice. This can be done with a minimum of modifica-
tion to existing systems. As the same amount of informa-
tion is transmitted it does not increase the vertical defini-

" \ZINTRUDER ALARM CONTROL UNIT
ot CA 1250

This exciting new module offers all the possible
features hikely 10 be required when building an
intruder alarm system. Whether used with only 1 or
2 magnetic switches or in conjunction with several
ultrasonic alarm modules or infra-red unis, a really
effective system can be constructed at a fraction of
the cost ol comparable ready-made umits. Supplied
with a fully explanatory Data Sheet that makes
nstallation straight forward, the madule 1s fully
tested and guaranteed

*available in kit form £16.95 + VAT

@ Built-in electronic siren drives 2 loud speakers
@ Prowdes exit and entrance delays together
with fixed’alarm ume

@ Stabilised ouput voitage for external units

® 2 operating modes - full alarm/anti-tamper and
panic faciity

@ Battery back-up with trickle charging facihity @ Screw connections for ease of installation

@ Operates with magnetic switches. u/sonic or
LR unns

@ Anti-tamper and panic faciny

@ Separate relay contacts for swiiching external
loads
@ Test loop facility
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tion, but it does give a better subjective effect.

Some readers may remember the spot-wobble that
was introduced with some 405-line receivers. It gave a
small vertical oscillation to the scanning spot and thereby
filled in the gaps between lines. It wasn’t wholly successful
as the spot was lengthened as well as widened to form an
ellipse. This reduced the horizontal definition, and the
whole effect was that of being slightly out of focus. Most
viewers switched it off. Line doubling has the same objec-
tive but would not impair horizontal resolution.

Another factor which may be considered for improve-
ment is the flicker rate. Flicker is noticeable when the rate
is low. This can be demonstrated with a cine projector
having variable speeds. As the speed is reduced, so the
flicker become more pronounced.

Although the frame rate is 25 per second, the flicker
rate is 50. This is because each frame is split into two fields
which are interlaced; that is the lines of one fall in between
those of the other. Thus lines 1, 3, 5, 7, and so on are scan-
ned to be followed by lines 2, 4, 6, 8, to the bottom of the
picture.

Under normal conditions the flicker rate of 50 is not
noticeable, but on larger screens, large bright areas can
produce flicker, especially if seen out of the corner of the
eye. The American frame rate of 30 giving a flicker rate of
60 _is  better, though only marginally so.
To increase the number of frames would entail an in-
crease of bandwidth, but as with the line, the flicker rate
could be doubled by scanning each field twice in the
receiver. A similar method of reducing flicker is employed
in cine projectors where the light is interrupted not only
when each frame is pulled down but also once or twice

when the frame is stationary in the gate.

DULES FOR SECURITY & MEASUREMENT

Adjustable range
from 5ft. to 25ft.

ULTRASONIC
ALARM
MODULE

US 4012

Fully built
& tested

A really

effective fully built

module containing both

ultrasonic transmitter and

receiver and circuitry for providing

false alarm suppression. This module,

together with a suitable 12V power supply

and relay unit as shown, forms an effective

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

DIGITAL VOLTMETER MODULE DVM 314

; o Fully built & tested

® Positive & negative voltage with an FSD of
999mV which 1s easily extended

® Requires only single supply 7-12V

® High overall accuracy - 01% + 1 dignt

® Large brght 0.43 LED displays

® Supphed with full appiications data

With this fully built and calibrated module a wide range of accurate equipment such as mulumeters,

thermometers, battery indicators etc. can be constructed at afraction of the cost of ready-made units. Full

details are supplied for extending the voltage range. measuring current, resistance and temperature

Fully guaranteed. the unit has been supplied to electncity authonties, Government departments, etc

Power Supply & Relay Hardware Kit

Units PS 4012 £4.25 + var

Provides a stablised 12V output and relay with 3A
contacts. The umt is designed to operate one or two
of the above ultrasonic units. Fully built and tested.

Temperature Measurement Kit DT.10 £2.25 +var

Using the I.C. probe supplied, this kit provides a linear output of. 10mV°C over the temperature range
from 10°C 10 + 100°C. The unit 1s Weal for use in conjunction with the DVM module providing an
accurate digital thermometer

Power Supply PS.209 £4.95 4 var

Thig fully built mains power supply provides two stabihsed isolated outputs of 9V, 250mA each. The unit
1s Wdeally surted for operating the DVM at Temperature Measurement module.

Siren Module
SL 157

Produces a loud and penetrating shding tone operat-
ing from 9-15V. Capable of dnving 2 off 8 ohm
speakers 10 SPL of 110db at 2M

Contains an inhibit facility for use with shop

hfung loops etc. or other break to activate
circuits

£2.95 +var

Add VAT & 50p post and packing
to ali orders

Shop hours 9,00 -5.30 p.m.

(Wed. 9.00-1.00 p.m.)
Units on demonstration
S.A.E. with all

callers
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enguires

HW4012 £4.26 + VAT

A suitable ready-drilled case with the vanous mount-
ing pillars, mains switch socket and nuts and bolts.
Designed 10 house the ultrasonic alarm module
together with its power supply.

Size: 153mm x 120mm x 45mm.

# ACCESSORIES *

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

£3.43
£1.17

9 switch (with magnet)
6" Horn speaker for use with CA1250
and SL157

RiISCOMP LIMIiTED
Dept: ETI15

21 Culke Street,
Princes Risborough, Bucks

£4.95

Princes Rishborough (084 24 ¢




PROJECT

ZX81 USER-DEFINED
GRAPHICS

For our second example in the DIY guide to makin

your

ZX81 awhole lot better, we Ipresent a project that gives 16K

RAM pack owners the faci

ity for user-defined graphics.

Designby G.N. Hill, MA Hons.

he restrictions imposed by

the Sinclair defined character

set can considerably reduce
impact of many programs and the
attractions of having user-definable
graphics are apparent. While several
manufacturers supply modules to
expand the character set, the cost of
£20 plus must be a rather daunting
prospect to the impecunious ‘81
owner.

It is possible, however, to obtain
user-definable graphics on the 16K
ZX81 for a total expenditure of less
than £1 and some clever work with a
soldering iron! It must be said,
however, that this is not a project for
the fainthearted, involving as it does
a certain amount of modification
and soldering within the computer;
it also renders the computer
unusable without the RAM pack.

Principle of Operation

In normal operation the pattern of
each character is defined by eight
successive bytes in the ROM. Each
byte represents the display for one
of the eight lines of the character,
and each binary bit one dot of that
line: Fig. 1 clarifies the way that this
works. As there are 64 characters, a
total of 512 (64 x 8) bytes are
required, and these are located at
the top of the ROM from addresses
7680 to 8191 (1EQ0 to 1FFF in
hexadecimal). An examination of
these addresses reveals that the
character generator is being
addressed exclusively when lines A9
to A12 are high.

The additional circuit operates
by detecting when these four lines
are simultaneously high with the
ROM chip select line, and instead of

Aloying e RPMERRE S ed
(this is not normally used when the
16K RAM pack is attached). This can
then be filled with characters of

CHARACTER FORMAT
LETTER ‘R’

BINARY No.

DECIMAL
EQUIVALENT

00000000 1]
01111100 124
01000010 66
01000010 66
011111700 124
01000100 68
01000010 66
00000O0CQO 0
7680 7696 7712 8120
y /
we [ B | @ [ m | @ | /P[Q][R[S[T] U]

8 BYTES/CHARACTER

[0 [122a]e6 Je6 [124] 68 [es [ 0 |

Fig 1 Memory map of the character generator and the method character

generation, illustrated by the letter 'R".

the programmer’s choice. The
circuit diagram is given in Fig. 2.

Construction

The circuit is constructed on a
PCB as shown.in Fig. 3. Use fairly
thin (insulated) wire, preferably with
colour coding, for the leads
between the PCB and computer.
The length of the leads will need to
be adjusted carefully during
connection to the computer PCB in
order to keep the modification as
neat as possible.

Installation And Computer
Modifications

To open the computer remove
all leads and accessories and then
peel off the rubber pads on the
underside of the computer, takin
care to ensure that the adhesive %lm
is removed with the pads. Now
remove the five Phillips screws
visible on the underside of the
computer; note that these are of

different lengths and must not be
mixed on re-assembly. The base of
the computer can now be lifted
away to reveal the computer printed
circuit board held in place by a
further two Phillips screws, which
must also be removed. The board is
still attached to the case through the
ribbon connector and should be
carefully folded over the keyboard
when you want to turn it over,
since the ribbon connector is not
easy to disconnect or reconnect.
The positioning of the switch
does need to be thought out fairly
carefully in order to ensure that it
does not foul anything. Providin
the switch is not too big, it should
fit through the top of the case. Just
in front of the RAM pack, towards
the centre of the computer offers
the most room, but do make sure
before drilling the hole that it will
all go back together (including the
RAM pack connection) without
fouling. If you find the prospect of
drilling holes in your beloved



computer a little daunting, the leads
can be brought out through one of
the existing holes (eg round the
aerial socket) to a floating switch.
The addressing of the RAM and
ROM chips is performed in a slightly
different way Ey the computer and
it is therefore necessary to
disconnect the 10 address lines to
the RAM chip(s), reconnecting nine
of them to the (A0’ to A8’) ROM
chip address lines and the tenth to
either an earth or a logic high. This
cannot be done easily from the
underside of the board, as the
address tracks servicing the 1K RAM
also service the 16K RAM pack. The
most straightforward (if somewhat
inelegant) solution is to remove the
RAMs from their sockets, to bend
the relevant legs through 90° and
then to replace the RAMs in their
sockets, but with 10 of the pins
sticking out at right angles. It is now
necessary to solder the address
leads to these legs and into the
computer PCB — Figs. 4a, b, c and
d give details.

Spot Your RAM

Before doing this, it will be
necessary to decide whether your
particular ZX81 is of the 2114 RAM

or 4118 RAM type. The former
consists of two separate chips as
shown in Fig. 4a; the latter has only
one and the position of this is
shown as a dotted outline. Identify
each of the address pin numbers
from Fig. 4d and run a lead from
this to the relevant computer PCB
hole as shown in Fig. 4c. In the case
of the 2114 type it is also necessary
to run leads getween the two ICs. If
you find difficulty in soldering
directly to the IC pins, it may help
to have a very thin strip of
Veroboard pushed over the pins
and solder to this. The leads to the
switch can now be soldered into
place.

Figure 5 shows the nine
connections to be made to the
other side of the computer board;
the letters for each connection
correspond with those of Fig. 3.
Resistor ‘R28’ is removed from the
computer PCB and the ROM chip
select input and output
connections are made through the
resulting holes as shown. Figure 5
also identifies the RAMCS’ track,
which must be (carefully!) cut
through. The PCB fits under the
keyboard by the side of the
heat sink.

Testing And Reassembly
It is worth quickly testing the
computer at this stage. First,
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+5V O
USER w1
RMAL © NOTE:
no R1 IC1 IS 7420N or 74LS20
10 IC2 IS 7400N or 74LS00
A9 O] N RAMCS’
A10 O———— N IC1b O (TO INTERNAL
110 Icla 1~ / RAM ONLY)
A12 Oy — IC2b
_ . B
ROMCS IC2a R
(FROM ULA) N Ic2d ROMCS’ (TO ROM)

Fig. 2 Circuit diagram of the user-graphic modification.

HOW IT WORKS

The inputs of the quad NAND gate IC1a
are connected to the four address lines
A9 to A12. The output of this gate is in-
verted (using the NAND gate IC2b with its
two inputs connected together) and us-
ed as one of the four inputs for IC1b. A
second input is produced by invertinq
e (ROM chip select) :u}na
from the ULA using IC2a. The third in-
put is provided by the switch, which in
‘user’ mode supplies a high and in ‘nor-
mal’ mode a low. The fourth input is
held permanently high.
Thus, when the switch is in ‘user’
mode and the ROM and the character

generator are being addressed, all thein-
puts to IC1b will be high and the output
will be low: in any other circumstances
the output will be high. This, therefore,
satisfies the condition uired by the
RAM'(‘ZeS’ line to t?e in:’erna ’:;ser":l:M.
The output of IC2 vides the new
ROM chip select line (E&'CS’) by per-
forming_a logical NAND between the
ut and the inverse of
the ROMCS input from the ULA. Thus,
when the user RAM is being selected, the
output will always be high, and when
the RAM is not being selected the output
will copy the input.

+5V {X) -

SWITCH =

A9 (R)

A10(S]

ROMCS INPUT (2) -
SWITCH

A1 (T) -

AT2 (V) <

RAMCS' OUTPUT (V) <
oV (W) <= f

ROMCI OUTPUT () @l oo s

Fig. 3 Component overlay for the off
board components. The letters
correspond to Fig. 5.

however, check, check and check
again that all the joints and
connections are correct and that
there are no solder bridges between
tracks.

Place the RAM pack in position
and connect the TV lead and power
supply lead. With the switch in
‘normal’ mode the computer should
operate quite normally. In ‘user’
mode a regular pattern should cover
the screen (each space now calling
up the same random character). The
program given below can be
entered in ‘normal’ mode and run
in ‘user’ mode to ensure that the
modification is functioning correctly:

10 SLOW

20 FOR N=1TO 64

30 PRINT CHR$ N;

40 NEXT N

50 FOR N=7680 TO 8191

60 POKE N, 255

70 NEXT N

PARTS LIST

Resistors (all W, 5%)
R1 1k0
R2 680R

Semiconductors
IC1 741520
IC2 74LS00

Miscellaneous

Swi SPST miniature toggle or
slide switch

PCB (see Buylines).

When run in ‘user’ mode the screen
should suddenly black out apart
from the top two lines, which
should then progressively fill one
character position at a time from left
to right, each individual character
filling from top to bottom.

Reassembly of the computer is
simply a reversal of the disassembly
procedure. Ensure that no leads are
trapped between the pillars and the
board and that the correct screws
are used; short ones at the front,
long at the back.

Operation Of User Graphics

it is unlikely that you will want
to redefine all 64 of the available
characters and the most likel
requirement will be to have four or
five special characters amongst the
existing ones. As it is not possible to
display both the Sinclair graphics
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Fig. 5 Connections to the underside of the -ZX81 PCB." RAMCS' connections
are shown for both the 2114 type (dotted) and. the 4118 type (solid) RAM ICs.
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and the user graphics at the same
time, the simplest solution is to copy
the Sinclair graphic set into the user
RAM, and then to select some little-

used primary characters (eg < D>
£,?) and redefine them. -

The exact way that this is done
can vary, but my usual approach is to
copy the Sinclair graphics into the
user RAM at switch on. Listing 1 gives
a short program (using machine
code) to achieve this. When entering
the REM statement (line 1) it must be
entered exactly as listed. The
outlines of the graphic characters
have been added to clarify which
symbols to use, and don’t miss the
three spaces in line | which require
keying in. The keyword in line 1is
entered by first . typing THEN
(shifted 3), followed by GOSUB and
deleting THEN using the Edit
functions, but leaving the GOSUB
intact. As a quick check that the line
has been entered correctly, PEEK
16526 should return 118. The program
borrows some of the unused
computer RAM to temporarily store
the 512 bytes read from the ROM
and should not, therefore, be used as
part of a larger program, otherwise
this may be overwritten and
corrupted. If this is a problem, the
program can be written entirely in
BASIC and listing 2 gives such a
program.

Having thus copied the Sinclair
graphics into the user RAM, each
program can then amend the
characters as required and
preferably restore the original ones
at termination.

LET U=USR _ 16%14
FOKE 1651938

D~ OARD BN
o0
-4

Listing-1 Program to copy Sinclair
character set into user RAM, using a
machine code routine.

1@ FAST

20 DIM C(Sia:

2D FOR A=7682 TO 3191

490 LET CiA-7679) =PEEK R

S@ NEXT_#

6@ PRINT “SUWUITCH TO “""USER"" A
S CONT

30 FOR R=7680 TO_ =191
32 BOKE A,C (A-76733
100 NEXT A

Listing 2 BASIC program to copy
Sinclair character set into user RAM.

BUYLINES

Absolutely nothing out of the ordinary
in this project, and any of the mail order
component suppliers advertising in this
issue will be able to supply all the parts.
The PCB Service order form is on page
83.




REH
S LET AD216580
1@ DIM A(8.3)
20 FOR Y=1'Y0 &
3@ PRINT “XXXXXXXX";Y
40 NEXT Y
8@ PRINT "RECDEFGH™
82 PRINT AT 18, 0, " INPUT PIXEL
¢QORD EG. A1 . HIT' NEULINE TO &
70 INFUT A%
8@ IF As="" I GOTO

=N 160
99 IF COCE Rstll(CODE AS@) TH
EN GOTYO_7e©
100 LET Y=CODE As$!(2)-238
119 LET X=CODE As$(1)-37
i20 Ig X68 OR X<1 OR Y>& OR Y«<1

THEN &OT

130 LET AX,v)=ABS (A (x.¥)-1)
110 PRINT Af v~ JCHRS (B1+A
(X,Y) 287)

iée GOTC 70

&80 CLS

i6s_p “UHICH CHARAC

RINT AT 4
TER IS TG CHRNC
INPUT ;
LET LR- 530+8#CODE RS
LET =1 (cn/“55\
ET LB-LRBQSGi

] V] T
VPG ON

X=1 TO 8
LET D=D+R(X,Y) #2%% (8-
NEXT X
P@KE RD

;éb#l

20 XF RE(16671 THEN GOTO 35S0
1S5,0; "YOU HAUVE DEF
OoF 10 CHRRRCTER
S. YOU UISH TO DEFINE MORE
RARACTERS PLEASE SEE OoF RRTI
ggs: OTHERUISE TYPE PRINT USR 16

340 STOP
SO PRINT AT 1S.@; "**#%
ii‘GTYPE Y OR N

NPUT AS
370 IF AS$ (1) ="Y"™ THEN PRINT USR

SR
e B )
naooooooooQ@O@o

a

]

»

=4

"

P

uug

380 CL
390 GOTO 10

A
1 62 10 33 196 64
16519 17 136 &4 22¢ 213
16524 223 1 ig 2] 237
1 29 176 42 186 64 209
15534 229 19 i@ 1 8
15539 e 237 176 209 23S
16544 38 35 3 8
16549 237 175 2235 21 i@
16549 237 4175 225 1 10
16554 4 ° 61 200 24
SSw 21s 933 41 55 i8S
16564 3 4

Listing 3 Program for defining new
characters and storing the information
in the REM statement for later use
(left): the values above are to be
POKEd into the REM statement of line
1 using listing 4.

Listing 4 Program for POKEing
machine code values into the REM
statement of listing 3.

50@ PRINT UHRT IS THE START AC
DRESS NORMALLY 16514)"
10 INPUT H

S20 PRINT AT 9,9 “INPUT_NEXT NO
. O BE POKED. TYPE 999 TO TERMI

S30 INPUT D

S49@ IF D=998 THEN STOP

SS@ IF D<@ OR D0>2SS THEN GOTO S
e

»
S80 PRINT AT 18,0;AR.D
S99 A=A+1
600 GOTO sS20

Listing 3 gives a program
enabling up to 10 new characters to
be defined with the aid of a visual
display and the information stored
in the REM statement of line 1.
Only the primary characters (with
their inverse) can be redefined and
these are the first 64 characters of
the list on page 181 of the Sinclair
manual. When all the characters
have been defined and
“FINISHED?"" is answered with “'Y”’,
the program deletes itself, excepting
the REM statement. This can then
be used as the first line of the main
program and a call for USR 16514
will exchange the Sinclair characters
with the new characters required; a
further call of USR 16514 will
exchange them back.

When entering the REM
statement of listing 3, it is important
to use noughts and to have exactly
the right number (166). This can be
checked by PEEKING 16680, which
should return 118.

This program (ie listing 3)
requires the machine code values
given alongside it to be POKED into
the REM statement. Listing 4 gives a
suitable program for doing this and
this should be entered and run
immediately after entering the REM
statement. All of this program
(excegt the REM statement) may
then be deleted and the rest of
listing 3 entered.

If more than 10 characters need
to be defined, it will be necessary to

add 10 further noughts to the REM
statement for each extra character
required; the final address (currently
16671) in line 320 will have to be
increased by 10 for each extra
character, as will the value held by
the two bytes in addresses 16561
and 16562 (currently 16681). This
latter value is held in the usual Z80
manner, ie. low byte first and high
byte second. Having added on tﬁe
required number of tens to 16681,
divide by 256 to give the high byte

PROJECT

(being the whole number part of the
result) and multiply the remainder
by 256 to give the low byte. For
example, 16691/256 = 65.19922.
Now 0.19922 x 256 = 51, so we
have to POKE 16561, 51 and POKE
16562, 65.

Because the graphics are
completely unaffected by RUN,
NEW, LOAD, and so on, it is also
possible to enhance many of your
existing games and programs {)
redefining specific characters used
in the game before loading the
program. Thus chess games using |,
K, Q etc can have proper chess
symbols, missiles can magically turn
from As into Cruise look-alikes, and
so on.

Further Hardware
Modifications

While this project was
conceived as a very low-cost entry
into user-definable graphics, several
modifications could be made to
bring a greater degree of
sophistication to their operation.
The manual switching could be
replaced by software switching, for
example: if you have an
input/output port, this can be done
by using one of the output port
lines as the switch input for IC1b.

Only half of the 1K memory is
used and the A10 address line from
the RAM chip could be switched
between high and low instead of
being fixed to a high, thus allowing
two pages of user graphics to be
availab? Again, this could be a
software switch controlled by an
input/output port.

AR

The PCB before modification; this is a 4118 type (compare with fig. 4a).



is an alternative to AUTOMATIC TEST EQUIPMENT which can be very expensive.
MICRODOCTOR is perfectly adequate for diagnosing fauits in microprocessor
boards or computers in the REPAIR SHOP or on the PRODUCTION LINE. Reports
are PRINTED on the integral thermal printer. Tests supported are CHECKSUM,
RAMTEST, WAIT, READ, WRITE, VO READ, VO WRITE, DUMP IN HEX, DUMP IN
ASCIl, TESTDATALINES (for shorts between data, address and rails), SEARCH
(for two specified bytes), MAP (print amemory map of ROM, RAM, VO and EMPTY
SPACE).Supports both multip d and non-multip d addr d Standard
software will also DISASSEMBLE in 280 ics —other di s cost
extra. Programs for board-testing can be written in MINUTES - and retained for
MONTHS even if the power is switched off (CMOS RAM is backed-up with
rechargeable battery). Capacity is 15 different
programs of 12 tests each. Included are two
PROBE CONFIGURATION CARDS (One 280, other
uncommitted), PROBE with 24 inch cable and
40-pin DIL plug - and POWER SUPPLY. Extras
ilable are 6502 di retrofit . . . £35,
Clip-over PROBE (only needed if uP is soldered-
in)...£35.

for ET121 and ET221 machines which permit the typewriter to be used as a
DAISY WHEEL PRINTER for computers implementing the RS232, IEEE 488
(PET) or CENTRONICS PARALLEL busses: aimost all computers in fact. Great
for word processing and letter-writing! Same price, fitting free if requested (you
pay carriage on typewriter if we fit). £195.00

Thandar Logic Analysen Ealancerncals

The THANDAR TA2080 LOGIC-ANALYSER was NOT designed by DATAMAN -
but we like this instrument and use it for product development. When writing
software we use SOFTY for ROM-EMULATION, following the program-fiow on
the TA2080 screen. We modified our TA2080 to make it more useful; adding an
RS232 OUTPUT TO PRINTER - also 280 and 6502 DISASSEMBLERS. Now we
can follow program operation in MNEMONICS on-screen and print TIMING or
STATE DIAGRAMS and DISASSEMBLED CODE. Cost of this RETROFIT kit (12K
of program ROM, socket for RS232, interface board, Instruction sheet) is, if
fitted by us and purchased with a TA2080 £195.00

ifpurchased as a kit without TA2080 £295.00
Yes, we still have a few old faithful 3 rail EPROM PROGRAMMERS around, as

seen In Kensington Science Museum, if you are still using 2708's get yourself
this fine old classic at a bargain price £95.00

UttraTUotet Eprom Erasera from £33.00

uses the MOST POWERFUL LANGUAGE OF ALL - direct

ASSEMBLER MNEMONICS. MENTA has VISUAL AIDS to program

development which the big systems lack: a TV display of PROGRAM,
REGISTERS and STACK;; single-step operation (watch the cursor move from
instruction to Instruction, see the register-contents change, observe stack
operations, etc.) BUGS can be fixedi diately without bling. Full
speed operation |s supported too — with or without BREAKPOINTS. Designed
originally for the Schools’ Council ioteach microprocessing, MENTA is a
complex CONTROLLER in its own right, like any other Z80 system, with practical,
commercial applications in ROBOTICS. Features include CASSETTE
INTERFACE, ASSEMBLER/EDITOR, serial
DISASSEMBLER (now included as
standard), 24 bits of VO - also TV FLYLEAD,
POWER SUPPLY and COMPREHENSIVE
MANUAL with SOURCE-CODE LISTING.

£99

SOFTY has functions equal, at least, to equipment which sells for over £500.
SOFTY EMULATES AND PROGRAMS 2716, 2516, 2732, 2532 EPROMS. (The type
is selected by a personality switch. SOFTY will copy any of these EPROMS to
any other). SOFTY has a HEX KEYPAD, a fast CASSETTE INTERFACE, a
MEMORY MAP TV DISPLAY with powerful editing— such as INSERT, DELETE,
SHIFT-BLOCK and many other facilities — too many to list here. RS232 SERIAL

and CENTRONICS PARALLEL routines for INPUT
and OUTPUT are standard. The price includes TV
FLYLEAD, POWER SUPPLY and ROM
EMULATOR CABLE WITH 24 PIN DIL PLUG.
SOFTY isused as a DEVELOPMENT
SYSTEM for new products or just as a
STAND-ALONE EPROM PROGRAMMER.

LOMBARD HOUSE,
CORNWALL ROAD,
DORCHESTER, DORSET DT1 1RX.

Telephone: Dorchester (0305) 68066
Telex 418442 DATAMAN

Prepaid orders normaily shipped by return
Prices include hirst-class recorded post in UK
Secuncor Red Star etc atextracost
VAT should be added at current rates




Playthe AMBIT numbers game .......

The long awaited implementation of on-line order processing is with us at last, and whilst this means that orders
for in-stock items can now be 8rocessed more efﬁcient;y, it also means that orders should be submitted using
stock codes for best results. Our current catalogue (70p) includes all order codes (watch out for the new
expanded Spring edition), but here's an abstract from some. of the more popular lines to use as a quick
reference.

" Remember that you can also access our catalogue via
REWSHOP on REWTEL, which now includes on-line current price
and delivery information. You need a 300 baud MODEM and
RS232 terminal, (various suitable configurations based on
popular micros have been published in recent past issues of
Radio and Electronics World).

SPRING ISSUE
(#5 - 75p)

Prices shown here exclude VAT, and the P&P charge is currently
60p perorder(unless otherwiseindicated).Remember thatour tele
sales service operates with human beings (not 'dumb' machines)
from 8am to 7pm {and frequently later) Monday to Friday, and
9am to 5pm on Saturdays.REWSHéP operates 24 %ours a day, 365

days a year with full price and delivery information.

3 5 Telecom directory:
Ambit International Consumer 0277-230909
200 North Service Road Industrial 0.277-231616

Brentwood, Essex Telex 995194 AMBIT G
CM14 4SG DATEL 0277-232628 T
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LASER DIODES

FEATURE

The subatomic goings-on at a p-n semiconductor junction

can, in some materials, generate pulses of laser light. Peter

Gatehouse explains how, and it'll dlsapRIomt anyone hoping
1

to make a death-ray with a handful of

ince the first lasers were born on the laboratory

bench in 1960, when ruby and helium-neon devices

were first set up, a vast spectrum (pun intended) of
lasers has gradually been uncovered (or stumbled upon).
There are now thousands of known laser lines; some
materials can emit many different lines according to the
energy levels between which laser action can occur.
However, very few of these are convenient for use outside
the laboratory as many require temperatures far below
0°C or use very exotic and troublesome materials.

The ruby laser is not obsolete, and some manufac-
turers are clearing their stock of these at reduced prices of
several thousand pounds. It is an example of the solid-state
laser, which, as its name suggests, has a solid laser
material. A modern type is the neodyium laser which is a
powerful and robust J:evice and probably the most com-
mon solid-state laser, usually giving an infra-red output at
1060 nm at up to a few hundred watts power.

It's A Gas

There is no doubt that gas lasers are the most widely
used. This is perhaps surprisingas a gas is hardly as conve-
nient to deal with as a solid, but gases have several endear-
ing qualities: (usually) completely even distribution
throughout a container; the ability to flow so the laser
medium can be circulated to assist cooling; and they are
far easier to prepare as a laser medium than solids,
because forthe latter highly pure and perfect crystals often
need to be ‘grown’ and then cut and polished, which is ex-
pensive. Gas lasers fall into one of three groups, depen-
ding on what gives rise to the energy levels necessary to
laser action. Energy levels of neutral atomsare used in one
type, those of ions (atoms that have lost or gained one or
more electrons) in another and the third employs the
modes of vibration of molecules.

The output from a gas laser is of high quality and
sometimes the efficiency (power output in the laser beam
divided by the power fed in) is as high as 20% but usually
only a fraction of a per cent is obtained (which is typical of
lasers in general). Helium-neon gas lasers are in the first
group: in the mixture of gases, helium is excited first, then
transfers its energy to the neon which releases it in laser
emission. Helium-neon lasers are sold by some electronics
companies and you will find them in many school physics
labs. They yield a high-quality continuous red beam which
is difficult to use without producing the interference ef-
fects you can spend hours trying to discern with other
sources of coherent light. At a cost of around £100-£200
(with a power supply) this is the only type of laser within
reach of the (wealthy) amateur.

The lon Age
The second group, ion lasers, will be found in any
university physics lab, as they offer many different output

4148s.

A typical infra-red emitting laser diode. The light is emitted
through the clear window in the end.

frequencies. These are selected by placing a prism in the
laser cavity which sends different frequencies in different
directions and putting the end mirror of the cavity in the
path of the desired frequency. lon lasers also yield far
more power than the first group (which can provide only
milliwatts), giving many watts continuous output. Typical
ion lasers are the argon and krypton lasers which between
them can lase at various lines from 437 to 799 nm.

The third group, molecular vibration mode lasers, in-
cludes the carbon dioxide (CO,) laser which is an extreme-
ly powerful and efficient device that yields infra-red lines
near the 10600 nm ‘atmospheric window’ (ie the at-
mosphere does not absorb it, unlike most infra-red
wavelengths). In continuous operation it can yield several
kilowatts. Military scientists have shown much interest in
this device and the Americans have recently built one into
a large jet aircraft. The CO, laser may one day fairly soon
bear the dubious honour of being the first weapon fired in
space; on earth, it has less potential as a weapon, because,
although the beam is not absorbed, it is spread and
rendered ineffectual by the atmosphere.

Other devices include the dye laser which makes use
of molecular energy levels. Electrons in many complex
organic chemicals can orbit not just a single atom but an
entire molecule or part of a molecule, and can absorb —
or emit — light by shifting between different orbits of dif-
ferent energies; the bright colours of dyes occur as only
certain wavelengths correspond to the energy differences
by Planck’s relation.. The lasing material, tie dye, is in
solution in water or an alcohol and usually has to be ex-
cited by another laser. Because of the useful property of
being tunable to any wavelength in broad bands of the



spectrum, dye lasers are becoming very popular in
laboratories. Some chemical reactions release so much
enerﬁy that laser action is possible with no external power
supply; the reaction of hydrogen and fluorine is an exam-
ple, though special conditions are required to achieve
population inversion (more atoms in the excited state than
the stable one and thus great potential for emission of
photons).

Diode Lasers

These devices, which are basically p-n junctions

(semiconductor diodes), have been around since 1962,
when lasing took place in a GaAs p-n junction whose
ends had been polished to form a cavity and which had an
enormous current passed through it. The laser diode uses
very heavily doped extrinsic semiconductors (Fig. 1). The
energy diagram shows the valence band and conduction
bandgseparated by an energy gap called the band gap. The

gap is too large to allow electrons to gain kinetic energy (ie’

move) as there are no unfilled energy levels energetically
near enough to those containing the electrons; yet it is
small enough for an electron which receives enough
energy to ocupy an energy level in the conduction band
where it is free to move. Here we have an energy ga
which an electron can cross if it receives a large enougﬁ
kick in the form of thermal vibrations in the crystal lattice
— or by a photon with an energy sufficient to supply the
band-gap energy to the electron.

In the p-region of the diode, an impurity which has
energy levels (without any electrons in them) just above
the valence band has been diffused into the semiconduc-
tor. Electrons in the valence band are easily excited by
even weak thermal vibration and acquire more energy ie
move up into the level marked ‘a’ for acceptor. This leaves
holes in the valence band, so forming a p-type semicon-
ductor in which the holes move under the influence of an
electric field (conduction). Similarly, in the n-region an im-
purity whose occupied energy levels are marginally below
the conduction band can donate electrons into the con-
duction band where they are free to acquire kinetic energy
as before.

Thus, in the n-region of this heavily-doped crystal of a
semiconductor there are many electrons in the conduction
band, and in the p-region many holes. Now apply a voltage as
marked; holes 'enter' the lattice at A (actually, electrons leave
the lattice at A which amounts to precisely the same thing),
and electrons enter at K, as holes and
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Fig. 2 Typical injection laser diode structure.

electrons move into the junction region. These electrons
and holes are injected into the same physical space in the
lattice, the junction between the p-region and tﬁe n-region
(giving rise to the name injection laser) with the electrons
a%l having virtually the same amount of energy more than
the holes. The excitation of electrons by photons (men-
tioned before) is reversed as free electrons ‘fall’ into the
holes in mutual annihilation; the electron is no longer ac-
tive in the conduction band and there is one less hole
acive in the valence bends — they are replaced as describ-
ed above. In moving from the conduction band to the
valence band, each electron releases the bandgap energy
as a ghoton. Light is emitted from the junction region: all
of it has exactly the same wavelength.

This diode is nothing more than an LED! To obtain
laser action, population inversion must be achieved. That
is, there must be more electrons in the conduction band
ready to drop down to the valence band than there are in
the valence gand able to be promoted to the conduction
band. In an LED, conduction band electrons decay spon-
taneously to the valence band. The photon emitted can do
two things that are of interest to us: it can stimulate the
emission of another photon of exactly the same frequency
and, what’s more, in phase with the first, provided it en-
counters another electron in the valence band at the right
moment; or it can be absorbed, and in doing so promote
another electron to the conduction band. The first of these
processes iswhat gives rise to laser action; the second is
what prevents it from occurring, and the way that this is
avoided is by creating a population inversion, so that the
first is more likely than the second.

In a laser, stimulated emission gives rise to the
coherent light output; to turn the LED into a laser diode
you need an enormous rate of injection of electrons so
that there are plenty of them available for stimulated emis-
sion; this takes a very large current. When the current
through a laser diode is increased, stimulated emission
takes over and laser action takes place as a few photons
give rise to an entire output of the same frequency and
phase. The cavity is needed to reflect at least some
f)hotons back into the junction region so that the ava-
ance is CONTINUOUS. Unless the diode gets too hot,
this emission can continue for as long as you apply a
current.

The acronym laser stands for Light Amplification by
the Stimulated Emission of Radiation: the avalanche is
precipitated by perhaps a single photon and the frequency
and phase of that photon are (ideally) reproduced in the
output of many millions of photons. This process is more
familiar under the name amplification!



The Real Laser Diode

These do exist; please don't try to turn any LEDs info
laser diodes (as | once did). RCA manufacture a range of
infra-red laser diodes which are available in this country
(the photograph shows one of this range). | have yet to find
any ,manufacturer of visible-light laser diodes, though
these have been set up in laboratories. Most laser diodes
have to be operated in pulses of less than 1% duty factor;
the 'large' current mentioned before to obtain laser action,
called the threshold current, is responsible for this as it
causes immense heating. A typical device needs a current of
36 A to lase, emitting at a rate of 20 W during a pulse. That is
a respectable power for a laser, but this only occurs during
the pulses. The duty cycle reduces the effective output,
for this device, to a few milliwatts. So, at present, laser
diodes are somewhat disappointing - an invisible output
which may be useful for remote-control applications (as
sensors could hardly miss such enormous flashes), or
for fiber-optics.

The p-n junction is only a few millimeters square and the
junction is a few thousandths of an inch thick. At present, the
output is not collimated, ie it isn't a beam of low divergence,
and spreads out rapidly (divergence angles approach 20
degrees). The efficiency of laser diodes is good (for lasers)
at around 10% and is improved by adding layers which
channel the photons into the junction area, as they tend to
move out into regions where population inversion has not
occurred; these are called heterostructure diodes.
Continuous operation at high power has been obtained at
low temperatures (meaning in liquid nitrogen), and at low
power {again in the infra-red) at room temperature in
double heterostructure diodes at around 5 mW - no better

FEATURE

than the helium-neon laser. As demand is still low, these. still
cost about .£100. Pulse-operated devices cost about . £20 - but
you need many hundreds of volts of power sup- ply to drive that
sort of current through! The low power and high divergence of
the beam make the output harmless except at close range when
the eye can be damaged as with all lasers.

The Future

Industry is slowly picking up on the laser diode, and this
should speed the availability and flow of new devices. The laser
diode is a favourite for fibre optics; the pressure is on to
develop reliable continuous operation cheaply as itis reallyvery
easy to modulate laser diode output. Visible devices will occur
soon with any luck, and in the distant future we may see the
exotic devices such as frequency doubling crystals, electro-
optic switches, beam deflection systems which are solid-
state etc, all of which would doubtless find many
applications outside the laboratories and military research
centres - just as the laser itself did.

Data on laser diodes and many other electro-
optic devices can be obtained from Norbain
Electro Optics Ltd, Emitter and Sensors Division,
Norbain House, Arkwright Road, Reading, Berks
RG2 OLT. Anyone interested in lasers might find
‘Lasers and their applications' b( M. J. Beesley
Wublished by Taylor & Francis Ltd) interesting.

e would like to thank RCA Ltd for their kind
permission to reproduce Fig. 2.
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24 Hour Telephone order service for credit card holders. All prices exclude VAT and carriage (0.45). Official orders from
W! educational and governmental establishments, and public companies accepted. Credit accounts available to others(subjectto
—— status). All orders despatched onday of receipt. Out ofstock nemsmllfollwon automatically atourdiscretion orarefund will be

en if req
NO SURCHARGE FOR CREDIT CARD ORDERS

MIDWICH COMPUTER COMPANY LIMITED

DEPT ETI!. RICKINGHALL HOUSE, RICKINGHALL, SUFFOLK P22 1HH
TELEPHONE (0379) DISS 898751




HARD DISK DRIVES

Fully refurbished Diablo/DRE Series 30 2.5 mb hard
disk drive for DEC RKOS5, NOVA, TEXAS etc.

Front load £550.00 - Top load £295.00

PSU type ME3029 for 2 drives £125.00

DRE 44A/4000A/B 10 mb 5+5 all configurations from
£995.00. Call sales office for details.

8 AMP MAINS FILTERS

Cure those unnervin? hang ups and data glitches
caused by mains interference. Matchbox size-Upto 5
amp 240 v load. As recommended by the ZX81 news-
letter. Suppression Devices SD5A £5.95.

The UK's FIRST free of charge, 24 hr. public
access data base. Get information on 1000’s
of stock items and order via your computer
and credit card. On line now, 300 baud.
CCITT tones, full duplex, fully interactive.

' E ul“'”‘

01-683 113 wosk S0 m

COMPUTER ‘CAB’

All in 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, +15vDC 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 front panel, rear cable entries, etc.
etc. Units are in good but used condition —'supplied for
240v operation complete wnth tull ctrcunt and tech. man.
Give your syst. I finish for only

£49. 95 + Carr. Dim 19 ‘wide 16" deep 10.5" high.
Useable area 16"w 10.5"h 11.5"d.

Also available LESS PSU with internal dim. 19"w, 16"d,
10.5"h, £19.95". Carriage & insurance £9.50.

Keep yourg)ggm agm BL.

ABLE
with our'range of BRAND NEW professional
cooli
ETRI 99XUOI Dim. 92 x 92 x 25 mm.
Miniature 240 v equnpment fan complete with

arge{_%uav

3AR Dtm 3" x 3" x 2.5" compact
very quiet running 240 v operation. NEW £6.95
BUHLER 69.11.22. 8-16 v DC micro
miniature reversible fan. Uses a brushless
servo motor for oxtreme high air flow,
almost silent "“""'"F gunranteed 10,000
hr life. Measures onl y 62 x 62 x 22 mm.
Current cost £32.00. OUR PRICE ONLY
£12.95 complete with data.
MUFFIN-CENTAUR standard 4" x 4” x 1.25"
fan supplied tested EX EQUIPMENT 240 v at
£6.25 or 110 v at £4.95 or BRAND NEW 240v
at £10.50. 1000’s of other fans Ex Stock.
Call for Details. Post & Packing on all fans £1.60

8" FLOPPY DISK DRIVES

Unbelievable value the DRE 7100 8" floppy disk drives
utilise the finest technology to give you 100% bus
compatibility with most drives available today. The only
difference being our PRICE and the superb manufactur-
ing qualityl! The 7100 single sided and 7200 double sided
drive accept hard or soft sectoring IBM or ANSI standard
formats giving a massive 0.8 MB (7100) 1.6 MB (7200) of storage. Absolutely
SHUGART, BASF, SIEMANS etc. compatible. Supplied BRAND N W with user
manual and full 80 day warranty. Carriage and insurance £9.75.

7100 Single sided £225.00 + Carr.7200 Double sided £295.00 + Carr.
Optional accessories: Full technical manual £20.00 alone. £10.50 with drive. Refund
of difference on drive purchase. DC and AC power connector and cable kit £8.45. 50

o

SUPER DEAL? NO —

The FABULOUS 25CPS TEC Starwriter
Daisy wheel printer at a fraction of its original cost.

AND
om.v£499+ VAT,

Made to the very highest
the TEC Starwriter
P1500-25 features a
heavy duty die cast
chassis and DIABLO type
print mechanism giving
superb registration and
print quality. Micro-
processor electronics
offer full DIABLE/QUME
compatibility plus Bi
directional printing, 10 or 12 ncn. 36
or 163 chars per line, full wi 1 mm

friction or single sheet paper, - ovder now or call sales offi
Please specify RS232 or CENTRONICS interface.
dust cover and daisy wheel
- Tech. manual £7.50. Carriage & Ins. (UK)

information and print samglo

Supplied complete with FREE
tional extras: RS232 data cable £10.00

£12.50. - Tractor feed option £120.00

way IDC connector £5.50. 50 way ribbon cable £3.20 per metre.
SUPER STEAL! [ToLErren ASESSY =\
Msrn+CAR+VAT /

Fully fledged industry standard ASR33 data
terminal. Many features including ASCII
e ~————— keyboard and printer for data /O auto data
777

=357 detect circuitry. RS232 serial interface. 110

7

baud, 8 bit paper tape punch and reader for

off line data preparation and ridiculously

cheap and reliable data storage. Supplied in

good condition and in working order

Options: Floor stand£12.50 + VAT

KSR33 with 20ma loop interface£1235.00 +
Sound proof enclosure £25.00 + VAT

SOFTY 2

The amazing SOFTY 2. The complete “toolkit"
for the open heart software surgeon. Copies,
Displays, Emulates ROM, RAM and EPROMS
ofthe 25186,2532 variety. Manyotherfeatures
include keyboard UHF modulator. Cassette
interface etc. Functions exceed eapabllmes of
units costing 7 times the price! Only

£169.00 pp£1.95 Data sheet on request

RECHARGEABLE BATTERIES

CYCLON type DOO1 sealed lead acid

maintenance free 2v 2.5 ah. will deliver over

300 amps on short circuit!! Brand new at

only £2.95

SA VR2C size 'C' 1.2v 2 ah. nickel
cadmium £1.50 each 10 for£71.50

DATA MODEMS

Join the with our
range of EX TELECOM data modems Made to
most stringent spec and designed to operate
for 24 hrs per day. Units are made to the
CCITT tone spec. With RS232 i/o levels via
a 25 way ‘D' skt. Units are sold in a tested
and working condition with data. Permission
may be required for connection to PO lines.
MODEM 13A compact, async, same size as
telephone base. Up to 300 baud, full duplex
over 2 wires, but call mode only £75.00

1

D.C. POWER SUPPLY SPECIALS

Experimentors PSU Ex-GPO unit all silicon electronics. Outputs give +5v@ 2 amps.
+12v@ 800 ma.-12v@ 800 ma. +24v @ 350 ma. 5v @ 50 ma. floating. Dim 160 x 120 x
350 mm. All outputs fully re eulated and short circuit proof. Removed from working
equipment, but untested omplete with circuit. Transformer guaranteed. Only
£14.50 +£2.5

VIDEO
MONITORS

MOTOROLA 9” open chassis monitor.
Standard 240 v AC with composite 75 ohm
video input, bandwidth in excess of 18 mhz
Monitors are ex equipment and althouq
unguaranteed they are all tested prior to
despatch, and have no visible bums on the
screens. Dim approx. 9" x 9" x 9”. Supplied
complete with mains and input lead. Ideal
ZX81 etc. or giving the tele back to the
family!! Black and white phosphor. £35.00
+ £9.00 Carr.

12" CASED. Made by the British KGM Co.
Designed for continuous use as a data
display station, unit is totally housed in an
attractive brushed aluminium case with ON-
OFF, BRIGHTNESS and CONTRAST
controls mounted to one side. Much
attention was given to construction and
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
linearity etc. The monitor accepts standard
75 ohm composite video signal via SO239
socket on rear panel. Bandwidth of the unit
is estimated around 20 Mhz and will display
most high def graphics and 132 x 24 lines.
Units are secondhand and may have screen
burns. However where burns exist they are
only apparent when monitor is switched off.
Although unguaranteed all monitors are
tested pnor to despatcn Dimensions
approx. 14" high x 14" wide by 11" deep.
Supplied complete with circuit. 240 volt AC
operation. ONLY £45.00 PLUS £9.50 CARR.

14” COLOUR superb chassis monitor made
by a subsidiary of the HITACHI Co. Inputs
are TTL RGB with separate sync. and will
plug direct into the BBC micro etc.
Exceptional bandwidth with good 80 col.
definition. Brand new and guaranteed.
Complete with full data & circuit 240 v AC
working. Dim. 14" x 13" x 13",

ONLY£199.00 PLUS £9.50 CARR.

CUSTOM POWERC055 5v@ 3 amp.Very compact unitdim.approx60x90x 190 mm.
Seml open chassis, full crowbar overvoltage protection. Tested Ex Equipment.
1.95 + pp £1.25

MINI SYS EM PSU Ex equipment unit ideal for the small micro. Outputs give 5v @
3 amps. +12v @ 1 amp and -12v @ 300 ma. Crowbar overvoltage protection and
current limit. Fully tested. Dim 70 x 165 x 320 mm. Complete with Circuit only£12.98
+ £2.00 pp.

PERIPHERAL SYSTEM SUPPLY. Fully cased unit supplied in a Brand new or little
used condition Outputs gwe 5v@ 11 amps “+" 15-17v@ 8 amps. “-" 15-17v@ B amps
and “+" 24v @ 4 amps. All outputs are crowbar protected and the 5 volt output is fully

ulated. Fan cooled. Supplied tested, with circuit£55.00 + £8.50 carr.

IN FRAME SUPPLY. A real beefy unit designed for MINI or MAINFRAME use
outputs give 5 volts @ 50 amps. +12v @ 5 amps. -12v @ 10 amps. All output are full
regulated with crowbar overvoltage protection on the 5v output. Supplied with circuit

and tested Ex-Equip. 110v AC input. Only £49.98 + carr. £10.50.

MODEM 2B/C Fully fledged, up to 300 baud
async, ANSWER & CALL modes, auto answer,
auto switching, ideal networks etc. Just 2 wire
connection to comms line. £85.00

MODEM 20-1 Compact unit for use with
PRESTEL or full duplex 2 wire link. 75 baud
transmit - 1200 baud receive. Auto answer.
£130.00

MODEM 20-2 same as 20-1 but 75 baud
receive ¥200 baud transmit. £130.00
MODEM 20-3 Made for data rates up to 1200
baud in full duplex mode over 4 wire circuit or
half duplex mode over 2 wires. £130.00
Cuﬂnoe. 13A £4.50. 2B/C & 20 £9.50.

For more details contact sales office.

LISFLY

- I'-:l"l\ll
CLCL T ISL e

66% Dlscom ELECTRONIC

COMPONENTS
& EQUIPMENT
Due to our massive bulk purchasing programme which enables us to bring ;ou the
best possible bargam; we have thousands of |.C's, Transistors, Relaﬁ Cap's,
Sub-assemblies, Switches, etc. etc. suriplus to our requirements. use we don't
have sufficient stocks of any one item to include in our ads, we-are packing all these
items into the “BARGAIN PARCEL OF A LIFETIME” Thousands of components at
iveaway prices! Guaranteed to be worth at least 3 times what you play plus we always
include something from our ads. for unbeatable value!! Sold by weight.
2.5kis£4.25 + pp £1.25 Skis £5.90 + pp £1.80
10kis£70.25 + pp £2.25 20kIs£172.50 + pp £4.75

ALL PRICES PLUS VAT

01-689 7702 — 01-689 6800 Telex 27924

SEMICONDUCTOR
‘GRAB BAGS’

Mixed Semis amazing value contents
include transistors, digital, linear, |.C.'s triacs
diodes, bridge recs., etc. etc. All devices
uaranteed brand new full spec. with manu-
acturer's markm&s. fully guaranteed,
50+£2.95 100
TTL74 Series Acplgantlc purchase of an
“across the board” range of 74 TTL series
I.C's enables us to offer 100+ mixed
“mostly TTL" grab bags at a price which two
or three chips in the bag would nnormally
cost to buy. Fully guaranteed all .C.'s full
spec. 100+ £6.90 200+ £12.30 200+ £19.50

OLIVETTI

TE300 -
REDUCED TO CLEAR®

Complete input output terminal with integral 8
hole paper tape punch and reader. Unit
operates at 150 baud in standard ASCI\. Ideal
asa cheagopﬂnter foraMICRO etc. 120
columns, Serial data i/o. Supplied complete
with data, untested, unguaranteed £65.00
+£11.50 cam.

Allprices quoted are for U.K. Mainland, paid cash with order in Pounds Stirling PLUS VAT. Minimum order value£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 80p + VAT Warehouse open Mon-Fri 9.30—5.30.Sat. 10.15 — 5.30
We reserve the right to change prices and specifications without notice. Trade, Bulk and icome.

64-66 Melfort Road, Thornton Heath, Near Croydon

, Surrey IE —
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ORGAN parT2

In this month's trip through the Victory organ circuitry, we look at
the lower keyboard and the filtering and envelope arrangements for
the preset voices. Design by Richard Watts.

month’s circuitry, there are a few

things to mention about last
month’s diagrams. For a start, some of
the lettering dropped off Fig. 1 some-
where between the drawing board and
the printers, so: the unmarked diodes
by IC2a and IC2b are D4 and D5, while
those by IC5c and IC5d are D11 and
D12. The terminal marked PEDAL
TRIGGER should also be labelled C5
and that marked MANUAL TRIGGER
should also be labelled C7. C here
denotes the switchbank controlling the
automatic functions of the organ. The
junction just below D7 should have a
dot, ie it /s a junction and not a crossing
point.

In Fig. 2, pins 5 and 6 of IC9a
should be linked together. In Fig. 3,
the op-amp marked IC10 is actually
IC10a, the other half appearing this
month. Also, the label ‘TO RHYTHM
CIRCUIT’ on IC12a pin 5 should be
TO R127/128’ (on Fig. 2 this month).

Finally, the number of letters and
phone calls we’ve had in the last couple
of weeks prove how popular this project
is — what a shame we forgot to include
a ‘Buylines’ last month! That’s been
rectified this time round. So, get out
last month’s ETI — you’ll need to refer
to some of the circuits — and off we go
with some more of How It Works.

Before we start to talk about this

The Lower Keyboard

The lower keyboard or manual uses

an M108 IC (IC14), which operates in
exactly the same way as the M208 but
has one fundamental difference. Both
ICs have the facility to operate as either
a single 61-note keyboard or as a split
keyboard, with the lower section able
to perform the single finger chord
function, amongst others. It is the size
of this lower section that differs
between the [Cs. The M208 has a 17
key lower section and the M108 a 24
key lower section. The use of these ICs
in their specific locations in the Victory
organ is necessary to fulfil the total
specification of the instrument.

Lower keyboard scanning is as for
the upper keyboard except that the data
input lines B1 to B5 are used. The
circuitry comprising 1C13,/1C6e and Q5
which sits between the M108 B line
inputs and the B line connections from

the keyboard is used to enable the key-
board data information to be trans-
ferred to alternative B inputs on the
M108, and is necessary under certain
switch settings to maintain constant
pitch outputs from the lower keyboard.

In normal operation the audio out-
puts are taken from pin 17 through R98
to amplifier IC16a, from where they are
taken to the passive filter network
R129, R130, C51 and C52. This filter
produces the lower keyboard melodia
voice. The audio is also taken via R137
to the VCA IC19 which is used for the
rhythm guitar voice. Control current for
this IC is supplied from Q4 and C54 via
R142. Q5 base receives negative-going
pulses via C55 from the rhythm mem-
ory IC pin 8 (see next month). The
decay rate of C54 and thus the length of
decay on the rhythm guitar voice can be
reduced on application of a low signal
to the cathode of D37. This effectively
discharges C54 through R145 and D37.
This low signal is also provided by the
rhythm memory IC. Without this low
on D37 cathode, the discharge path
for C54 is through R142 and the
3080E itself. The rhythm guitar
voice is therefore not available
without the rhythm unit on.

Switching of the lower keyboard
voices is as for the upper voices and
mixing is accomplished in IC16b. The
output from the mixer is fed via R134,
which is shorted out if Lower Manual
Accent is selected, to R127 and the
main mixer/amplifier.

Single finger chord is available on
the lower keyboard and, when selected,
outputs a complete four-note chord plus
bass note when only one key is
depressed. The four notes of the chord
are output from pins 3-6 of 1C14. The
SFC selection takes point C1 high which
turns on all the switch sections of IC15,
thus connecting these outputs through
to the voicing circuits. Point C1 also
connects through D33 to pin 12 of IC7d
which enables F7 via D16 to B6. This
performs the keyboard split mentioned
earlier and enables the lower section for
its special functions.

The positive voltage at point C1 is
also connected to pin 5 of IC2d, thus
connecting FB via D31 to B6. This gives
the SFC instruction to IC14 and causes
the chord contents to be output

to pins 3-6. The root note of the chord
is available at pin 6, the third note at pin
5, the fifth at pin 4 and an octave to the
root note at pin 3 (unless the ‘seventh’
feature is selected, in which case pin 3
outputs the 7th note).

Lower Manual Memory

Lower manual memory is also
available by removing O V from point
C3. This enables IC2¢ which connects
F4 and F5 to_B6 via D21 and D22
respectively. F4 latches the outputs of
the upper section of the lower keyboard
while F5 latches the outputs of the
lower section of the lower keyboard.
The bass note is latched at pin 7. If SFC
and lower manual memory are both
selected, bass audio is automatically
selected to come from the lower key-
board since point C2 is disconnected
from +12 V by the SFC switch. The
bass trigger input point C6 must be
connected to point C7 by selecting bass
from the lower keyboard on the change-
over switch. Since lower keyboard
memory is being used and therefore
keys are being played and then released,
utilisation of the KPA signal from IC14
cannot be used to trigger the bass, other-
wise it would be heard only when the
key is held, and leaving the chord
output less a bass note when the key is
released. To overcome this, another
output signal from the M108 is used.

This signal is called NPA and goes
low whenever a memorised note is
present in the accompaniment section
ie the lower section of the keyboard
when it is split. This low voltage is
inverted by IC5c¢ which is enabled by
the state of point C10. The positive
output from IC5c is passed via D11 to
the bass trigger circuitry. This ensures
that a memorised chord always has bass
accompaniment.

If the SFC is de-selected while a
chord is being memorised, the change at
point C1 from +12 V to O V is coupled
through C40 and D25 to pin 13 of IC2c.
This momentarily disconnects F4 and
F5 from B6, disabling the output
latches and stopping the chord and bass
outputs. If a note is now played on the
lower keyboard it will be latched at the
output pin 17. Up to four notes played
simultaneously can be latched. The
output from the M108 is connected via
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Fig. 1 Circuit diagram of the lower keyboard circuitry. The output from ICl6a pin 7 passes to the circuit on the next page.

D17 to pin 13 of IC2c (the latch enable)
to ensure that any previously latched
note or notes are cancelled when the
next is played. _

A bass note corresponding to the
leftmost or only note played will be
output on pin 7. The enable for the split
keyboard mode (connecting F7 to B6)
to pin 12 of IC7d is supplied, when the
SFC is off, by virtue of the fact that
point C4 is high (bass from lower key-
board) and point C1 is low (SFC is off).
This gives the AND gate IC9d highs on
both pins 1 and 2, giving a high at pin 3.
This is connected via D32 to pin 12 of
IC7d.

Back now to the situation with
both SFC and lower keyboard memory

on. The chord can be modified to a
minor (flattened third) or a seventh by
use of the pedals which are disabled
from their normal function by the SFC
switch. Playing any black pedal (ie
sharps and flats) causes +12 V to be
connected through the second pole of
the pedal switch via D19 to pin 13 of
IC9b. Since the other input (pin 12)
of this gate is held high by R85, the
output pin 1]. will go high, thus

connecting F3 via D23 and IC8b to B6.

This tells IC14 to change the chord
being output to a minor. Since the
output of the AND gate is connected
back to its input by R83, the minor
function remains latched on until
another key is pressed to change the

chord, or the same key is pressed again.
This causes the M108 to output a KPA
pulse which is coupled through C39 to
the AND gate input pin 12. This mom-
entary low disables the AND gate and
causes the newly played chord to be
played as normal. Operation of the 7th
modification to the chord is achieved by
playing any brown pedal (naturals). The
switching arrangement is the same as for
minor except that F2 gets connected to
B6.

Preset Voices

These voices (the piano, harpsichord,
Hawaiian guitar, banjo and accordion) all use
IC18, another 3080E operational
transconductance amplifier
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Fig. 2 The preset voicingcircuitry. The rhythm volume plug allows the connection of a 25k logarithmic

off-board potentiometer.
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Fig. 3 The wiring for the preset voice switch bank.
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Fig. 4 The wiring for the automatic function switch bank.
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configured as a VCA. The audio input is
applied to the point A1 and the control
envelope to the point A3. These points
connect, through an edge connector, to
the preset voice switch bank. As can be
seen from Fig. 3, the selection of piano,
harpsichord and Hawaiian guitar each
connects an independent audio input to
Al. The banjo and accordion select the
same voice but considerably different
envelopes.

The piano voice which connects to
point A2 is actually a tap off the
trombone voice via RS1. The amplitude
envelope on A4 is also utilised by the
harpsichord preset and operates as
follows. When a key is depressed, the
M208 (IC1), outputs a signal called
(trigger decay solo) which, in common
with KPS is active low, but unlike RPS
does not remain low .for the duration
that the key is held. It is a pulse output
of approximately 9 ms which is
developed internally by the M208 and is
output whenever a key is depressed,
even if a previously depressed key is
still held down. TDS is inverted by Q10
and applied to follower Q11 whose
emitter connects to C56. It is the charge
and discharge rate of C56 which
determines the piano and harpsichord
amplitude envelope.
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Fig. 5 {Top) The circuitry to produce the piano/harpsichord envelope and the banjo repeat.
{Middle left) The circuit for the Hawaiian guitar envelope. (Middle right) The accordion envelope circuit.
(Bottom left) Filter for the harpsichord voice. (Bottom right) Filter for the banjo and accordion voice.

Two decay rates are possible: one
if a key is played and held and a second,
shorter, delay if a key is played and
released quickly, as is the case when
playing a real piano or harpsichord.
First, if a key is played and held, C56
is charged very quickly through Q11,
resulting in a fast (percussive) attack.
After about 9 mS the TDS signal
returns to its normal state and no more
current is supplied to C56, which starts
to discharge. Since the key is still held
down, the signal is still present and
so the collector of Q4 is high. This
reverse biases D38 so the only discharge
path for C56 is through R124 and IC18.
This results in a long decay.

If a key is played and then released,
the same attack is apparent but since
KPS is no longer present, Q4 returns to
its saturated state, thus providing a
discharge path for C56 through D38,
R148 and Q4. This gives a short decay.

The harpsichord voice is developed
by mixing 8’ and 4’ square wave signals
via R161 and R162, then filtering this
mixture with C62 and R163. This audio
signal is then connected to the harpsi-
chord switch through point AS.

The Hawaiian guitar voice at point
A6 is another ‘tap off’, this time viaR50
from the clarinet voice. The

amplitude envelope on point A7 is simi-
lar in operation to the piano/harpsi-
chord envelope except that there is only
one decay rate and IEPS is used as the
trigger. is supplied to an inverter,
Q12, and via Q13 to C60, resulting in
the same fast attack: however, since
R57 is connected across C60 this will be
its discharge path, giving a long decay
but only when all the keys are released.

The banjo and accordion voice is
developed from the 16’ staircase (IC3b
pin 1) through the filter network C63,
R164 and R165, and is available at
point A8. The banjo is a repeating voice,
ie when a key is depressed and held, the
audio is alternately passed and blocked
by the VCA (IC18) at about 11 Hz. This
technique is widely used on organs to
give the effect of plucking or strumming
the instrument. The repeat oscillator
comprises a 555 (1C20) and its associat-
ed components, It is configured here as
a gated astable multivibrator which will
give square wave pulses at pin 3 when-
ever pin 4 is taken high. D39 is included
to give a very short pulse (about a 1:5
mark/space ratio). Since pin 4 is con-
nected to Q4 collector, output pulses
are produced whenever a KES signal is
present. The components between 1C20
pin 3 and point A9 act as attack and

PROJECT

KEY DOWN

KPS I
————— ov
. +12v
TDS ”
—————————————— ov

PIN 3 IC20 72ms
WITH BANJO

SELECTED

POINT A3

WITH BANJO

SELECTED

POINT A3 WITH
ACCORDION
SELECTED
APPROX 1sec

POINT A3

WITH PIANO

SELECTED

NOTE PLAYED

AND HELD ’
APPROX 1.2secs

POINT A3
WITH PIANO
SELECTED,
NOTE PLAYED

AND RELEASED }4_.{

APPROX 300m$

Fig. 6 Waveforms associated with the preset
voicing circuitry, as described in the text below.

decay shapers for the output square
waves and produce an exponential con-
trol voltage.

In Accordion

The accordion amplitude envelope
requires a slow attack and, when the
key or keys are released, a fast decay.
This envelope is available from point
A10 and is developed by KPS causing
Q4 to shut off. This allows C61 to
charge through R159 and D41, resulting
in the slow attack. Once charged, C61 is
able to remain charged so long as the
key is held down (ie KPS is present)
and therefore the voice remains
audible. Once all the keys are released
and KPS is removed, Q14 returns to its
saturated state and provides a rapid
discharge path for C61 via R 160 and
D42. The output from the preset VCA
(IC18) is fed via R 126 to the output
mixer/amplifier IC12a.

BUYLINES

The response to this project has been
amazing! Unfortunately, the prices for all
the various options haven't been finalised
as we go to press, so interested parties
should contact the designers: that's
Leighton Electronic Services, 17 Bridge
Street, Leighton Buzzard, Bedfordshire LU7
7 AH (telephone 0525 382504).




SinclairZXSpectrum

16Kor4d8KRAM..
full-size moving-
keykeyboard..
colourandsound..
high-resolution
graphics...

From only

£1251

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

Then, the Zx81. Withupto16KRAM  Ready to use today,
available,and the ZX Printer. Giving more
power and more flexibility. Together, easy to exPand tomorrow

they've sold over 500,000 sofar, to make
Sinclair world leaders in personal
computing. And the ZX81remains the
ideal low-cost introduction to computing.
Now there’s the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's

Your ZX Spectrum comes with amains
adaptorand all the necessary leads to
connecttomostcassetterecorders
and TVs (colourorblack and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which togetherrepresent a

unrivalled. detailed course in BASIC programming.

. Whether you're a beginner or acompetent
Professional power- programmer, you'll find them both of im-
personal computer price! mense help. Depending on your computer

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

There's no need to stop there. The
ZX Printer—available now - is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plusan RS232 /network interface board.

The ZX Spectrum incorporatesall
the proven features of the ZX81. But its
new 16K BASICROM dramatically
increases your computing power.

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

You have the facility to support
separate datafiles.

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

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

You may decide to beginwith the
16K version. if so, you can still returnit later
foran upgrade. The cost? Around £60.

YELLOW

VERIFY

BRIGHT

Key features of the
Sinclair ZX Spectrum

@® Full colour-8colours each for
foreground,backgroundand border,
plusflashingand brightness-intensity
control.

® Sound-BEEP command with variable
pitch and duration.

® Massive RAM -16K or 48K.

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

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

® ASCIlI character set -with upper- and
lower-case characters.

® Teletext-compatible - user software
can generate 40 characters perline
or other settings.

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

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

The Spectrum software library is
growing every day. Subjectsinclude
games, education, and business/
household management. Flight
Simulation...Chess...Planetoids...
History...Inventions.. VU-CALC...VU-3D
...ClubRecord Controller...there is
something for everyone.Andthey all
make full use of the Spectrum’s colour,
sound, and graphics capabilities. You'll
receive a detailed catalogue withyour
Spectrum.

ZX Expansion Module

This module incorporates the three
functions of Microdrive controller, local
area network, and RS232 interface.
Connectit to your Spectrum and you can
controlupto eight Microdrives,
communicate with other computers, and
drive a wide range of printers.

The potentialis enormous, and the
module will be available in the early part
0f1983 for around £30.

— g = — [

Sinclair Research Ltd, Stanhope Road,
Camberley, Surrey GU15 3PS.
Tel: Camberley (0276) 685311.

The ZX Printer-
available now

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

A special feature is COPY which
prints out exactly whatis on the whole TV
screenwithout the need for further
instructions. Printingspeed is 50 charac-
ters per second, with 32 characters
perline and Slines per vertical inch.

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

The ZX Microdrive-
coming soon

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

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

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

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

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST -use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Access,

Barclaycard or Trustcard.

EITHER WAY~-please allowup to 28
days for delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and we
havenodoubt that youwillbe.

| Qty Item Code Item Price Toéal |
| Sinclair ZX Spectrum-16K RAM version 100 125.00 |
| Sinclair ZX Spectrum-48KRAMversion 101 175.00 |
| Sinclair ZX Printer 27 59.95 |
Printer paper (pack of 5rolls) B 16 11.95
| Postage and packing: orders under £100 28 2.95 |
| - orders over £100 29 495 |
Total £
| Please tick if you require a VAT receipt[_] |
| *| enclose a cheque/postal order payable to Sinclair Research Ltd for £ |
| *Please charge to my Access/Barclaycard/Trustcard account no. |
*Please delete/complete ‘. ‘ NN
| as applicable |
| [Signature 1]
PLEASE PRINT
I (Name:Mr/Mrs/Miss | | | [ [ | [ | | [ | [ [ | | | -1-.4 I
|Aodress | | | 1 (1 1 r i
e A
Y I N N Y I

||1|11|I



BROADCAST
STANDARDS
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What factors made the government choose .. the IBA's

Multiplexed Analogue Component system in
to what seemed the logical choice,

Bradshaw investigates.

he two system proposals submitted by the BBC and
T IBA were examined by an ‘Advisory Panel’, chaired

by Sir Anthony Part, and hence the report of the
panel is known as the Part Report. As already described by
Vivian Capel in his article (page 16), MAC uses System C
sound, in which the sound is compressed into the intervals
between picture lines: this gives a capacity of up to eight
sound channels. When the IBA originally submitted its
proposal, it wasn’t known if System C would be a practical
proposition by the time that DBS was due to come into

reference
xtended PAL? Dave

service, and so their original proposal was for System A,
using an 8.5 MHz sub-carrier. During the course of the Ad-
visory Panel’s deliberations, the British Radio and Elec-
tronic Eciuipment Manufacturers’ Association (BREMA, a
very welcome acronym) stated that they thought that
System C would be practicable, and the IBA changed its
proposal to System C. Hence the panel actually con-
sidered two MAC systems — known as A-MAC and C-
MAIC, though only C-MAC was put through the technical
trials.
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Technical Assessment

The competing systems were put on trial and the loca-
tion was chosen, by drawing lots, to be the BBC research
department at Kingswood in Surrey. Transmission and
reception of two signals was simulated, as were the dif-
ferent noise levels, and co-channel interference from the
same and different systems. However, the possible effect
of an out-of-alignment receiver was not evaluated.

The panel reported that both systems showed a
‘noticeable improvement in definition compared with
PAL’, with MAC having the edge over E-PAL, though E-PAL
still offered a considerable improvement over PAL.

Both systems began to show the effects of noise im-
airment on vision at around the same noise level, 14 dB,
ut were quite viewable at 11 dB. At lower carrier-to-noise

ratios, E-PAL gave a less acceptable picture than MAC, the
latter having approximately a 2 dB advantage over the
former. Sound quality remained very good down to 7 dB
carrier-to-noise ratio. ’

MAC had a lower tolerance to co-channel in-
terference than E-PAL. However, the interfering signal
levels needed to produce any observable effect on either
system were quite unrealistic. So, round one to MAC.

War of the Words

As you may imagine, neither the BBC nor the IBA
were silent about the merits of their systems. Both made
written and aural submissions to the Advisory Panel.
Amongst the arguments advanced for E-PAL were:

Transmussion Path A PAL DECODE AC8S
PAUE PAL
A 0 > —( PAL DECODE RGBS
oMz | ‘
DEMOD [

de-emph

IMAC T
T =
|
MAC DECODF RCB
T AMAC PAL /7 EPAL
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MOD
PAl —

o uhl mod

codet

Receiver
QPSK - Phase Shift Keyer
NICAM - Near Instantaneous Companding 8o
C/N - Carrier to Noise Ratio OH
ch - Carner to Interference Ratio

Fig. 1 Set-up for comparative demonstrations:
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® the PAL system has been in use since 1967 and there
are 14 million receivers operating on this standard. E-PAL
transmissions are compatible with conventional PAL
decoders (though a converter would be needed for the
digital audio). There would be a very marginal loss of
quality compared to that obtained from PAL transmissions
— so marginal that most users would not notice any
difference.

® the resolution of pictures at home is limited by the
receiver and display. High definition TV (HDTV) is about
10 years away, so there is little point in radically altering
transmission standards before its introduction.

® the extra circuity needed for an E-PAL receiver com-
pared to a PAL receiver is very small, simple and well
understood.

Enter the IBA

The IBA’s two-pennyworth included the following
points:
® MAC is more likely to be adopted as a common Euro-
pean standard than E-PAL because of its technical
superiority (most of the rest of Europe is currently engaged
in debating DBS systems, and the European Broadcast
Union, EBU, will be considering the possibility of a single
common standard later this year)
® because in the MAC system the components
(luminance, Y, and colour differences U and V) are kept
separate, MAC is a closer complement to the emerging
studio practice of keeping and storing the components
separately rather than encoded into a composite single
video signal.
® MAC is designed from scratch to match the FM satellite
channel (rather than to be compatible with existing prac-
tice) which leads to a better subjective noise performance.
® MAC has greater potential for enhancement or pro-
viding the basis for HDTV systems.
® finally (and here’s the rub), MAC is well suited to the
scrambling systems that would be necessary for pay-TV.

A European Standard?

The situation in Europe is that countries are divided
between the PAL and SECAM systems, and for political
reasons, SECAM countries are not very likely to adopt PAL,
or vice-versa. Ironically, the only possible way of getting
uniformity is to make everyone change.

The European manufacturers’ association, EACEM,
has shown an interest in the MAC system. However, the
EBU has expressed a strong preference for System-A
sound, though this preference was expressed at a time
when it appeared that System-C sound could not be im-
plemented in time. France and Germany have already
decided to proceed at an early stage to DBS using their ex-
isting SECAM and PAL systems for vision, though it is not

“clear whether either has ruled out the possibility of chang-

ing to an enhanced system at some stage in the future (for-
tunately the coding of the signals is done on the ground,
the satellite being a ‘transparent’ device in this respect).

Incidentally, a note to all you cynics out there. Har-
monisation of broadcast standards is not simply another
case of rather pointless Euro-bureaucracy, because there is
expected to be a considerable international audience for
TV programmes. In fact, the BBC thinks that its pay TV ser-
vice could gain a lot of revenue from the continent.

What has Cable TV to do with it?

Quite a lot actually, because cable companies stand to
make a penny or two out of satellite TV themselves. This is
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Fig. 2 Modified E-PAL signal spectrum - an E-PAL signal with
Type A sound.

because the cost of putting up your own antenna will be
much more than the cost of getting a cable company to
deliver the signal to you via their network (provided you're
one of the lucky 60% or so of the population to whom
cable TV will be offered . . .) So, because cable companies
will be carrying the DBS services, they too had their com-
ments to deliver to the Advisory Panel.

As it happens, the cable companies wanted yet
another system, a modified E-PAL with both digital sound
and conventional analogue sound, so that existing sets
would be fully compatible with E-PAL without the digital
sound module. However, the panel felt that this would be
impractical, and, in its conclusions, said that it thought
that MAC would be more suitable for cable transmission
because of the absence of sub-carriers.

Judgment Day

In its recommendation, a recommendation that was
very rapidly accepted by the government, the Advisory
Panel endorsed MAC, rejecting three of the BBC’s central
points. Firstly, they considered that the results obtained us-
ing an E-PAL signal with a standard PAL receiver were
unacceptable; secondly, that it would be worth develop-
ing a new system before the introduction of HDTV; and
thirdly, that the extra circuitry for MAC would be little
trouble to manufacture.

On the last point, there was felt to be some difficulty in
fabricating one of the filters for the E-PAL receiver,
whereas, once integrated, the time multiplexing circuits
for - the MAC receiver would be relatively simple to
fabricate. The panel accepted all the IBA’s claims for the
MAC system. The BBC is philosophic about the decision
going against it, and view tﬁe subject now as a dead issue.

Program And Payment

Very much a live issue is the way the BBC will use the
two DBS channels it has been allocated. One is presently
planned to be an open service, possibly called "Window
on the World’ and utilising the best of programmes from
abroad and the BBC’s extensive archives. There will be a
supplementary licence fee for DBS services, presently
planned to be comparatively small (around £10); after all,
it won’t be necessary to use special detector vans to spot
DBS antennas.

The other channel is planned to be a pay service, us-
ing some sort of signal scrambling; you will have to pay to
get the unscrambling device (or, more likely, you will have
to pay to get the data that your receiver will need to do the
unscrambling). There are all sorts of different proposals for
how the scrambling and unscrambling might be done, and
the scrambling method will be varied from time to time,

FEATURE

with a mode-shifting digital key being transmitted
periodically.

How viewers are going to be asked to pay for the ser-
vice also has to be decided. The two possibilities are a sim-
ple monthly subscription (this has the attraction of
simplicity) and a pay-as-you-go system. The latter would
greatly ease negotiations for material such as feature films,
because the BBC would be able to negotiate an apportion-
ing of the income generated rather than a fixed fee; and it
is very much a feature of plans for the pay channel that it
should have new films. However, the government has rul-
ed out pay-as-you-go for cable TV, so DBS may also have
that option closed to it.

Despite the prediction that cable TV will reach, at
most, only 60% of the population, and despite the cable
companies’ plans to carry the DBS channels, the BBC is
very seriously worried by the prospect of direct competi-
tion between DBS and cable pay services. The BBC has
undertaken that its DBS services will be self supporting,
and that it should not place an additional burden on the
standard licence income. For a while there was serious
consideration of withdrawing from DBS altogether, but it
has now been decided to go ahead — this may have been
helped by some recent, rather pessimistic forecasts for
cable TV.

As yet the IBA has not been granted a DBS channel,
though three remain unallocated and it is thought certain
that the IBA will get at least one.

Hardware Issues

Initially, the average domestic installation will consist
of three parts: the antenna and out-of-doors unit that will
be mounted directly beneath the antenna and will do the
down-conversion of signal frequency; the indoor unit that
will convert the MAC encoded video signals and the
digital sound signals into a form the TV can cope with; and
the TV set itself. It is possible to make indoor units that
would produce a PAL output, but this would mean that a
lot of effort had been wasted!

Better would be an indoor unit that produced either
an RGB or YUV output, and a TV set with inputs to match.
Providing such component video inputs would add little to
the cost of the TV, and the indoor unit would actually be
cheaper to make. Eventually, dual standard TV sets would
become available, incorporating both MAC and standard
PAL circuits. Unfortunately there is not the bandwidth
available to transmit MAC signals from terrestrial transmit-
ters, so we are stuck with PAL for the foreseeable future.

One Final Thought

There is just one last horrible possibility: what if the
EBU does, against all the odds, decide on a European stan-
dard, but one that isn’t MAC? The BBC or the government
might be seriously tempted to change again, and we could
have a re-run of all the arguments.

Direct Broadcasting by Satellite: Report of the Ad-
visory Panel on Technical Transmission Standards, Chair-
man Sir Anthony Part, is available from HMSO for £5.60.
The BBC have withdrawn their leaflet detailing their plans
because it dealt very largely with E-PAL; they do not intend
to issue a replacement in the foreseeable future.

! would like to thank the BBC, IBA and British
Aerospace for their help in the preparation of this article;
also Her Majesty’s Stationery Office for permission to
reprint the diagrams.

Finally, I think that Plymouth Poly deserve a mention;
they too proposed a DBS system, though it obtained only a
couple of rather dismissive mentions in the report. Full
marks for trying, anyway, Plymouth.



(=SS =, |

= \
N

)

Electronic Car Security System

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

® Programmable personal code entry system

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

©® Over 250 components to assemble

RO
» JH
VOYAGER Car Drive Computer

® A most sophisticated accessory. ® Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd. ® Affords 12 functions centred
on Fuel, Speed, Distance and Time. ® Visual and Audible alarms,
warning of Excess Speed. Frost/Ice, Lights-left-on. ® Facility to
operate LOG and TRIP functions nndependentlr or synchronously
® Large 10mm high 400ft-L fluorescent display with auto

intensity. ® Unique speed and fuel transducers giving a
programmed accuracy of + or — 1% ® Large LOGg TRIP
memories. 2,000 miles. 180 gallons 100 hours ® Full Imperial
and Metric calibrations. ® Over 300 components to assemble
A real challenge for the electronics enthusiast!

, S$X1000

Electronic Ignition
® Inductive Discharge
® Extended coil energy

storage circuit
® Contact breaker driven
® Three position changeover switch
® Over 65 components to assemble
@ Patented clip-to-coil fitting
® Fits all 12v neg. earth vehicles

s M E
' X2000

o~ Electronic Ignition
® The brandleading system
on the market today
® Unique Reactive Discharge
® Combined Inductive and
Capacitive Discharge
® Contact breaker driven
® Three position changeover switch
® Over 130 components to assemble
® Patented clip-to-coil fitting
- @ Fits all 12v neg. earth vehicles

E/

/l components to assemble.

Electronic Ignition

® Contactless or contact triggered

@ Extended coil energy storage circuit

@ Inductive Discharge @ Three position
changeover switch @ Distributor*
triggerhead adaptors included @ Die cast
weatherproof case @ Clip-to-coil orremote
mounting facility @ Fits majority of 4 & 6cyl.
12V. neg. earth vehicles ® Over 145

TX2002

Electronic Ignition
® The ultimate system ® Switchable
contactless. ® Three position switch with
Auxiliary back-up inductive circuit

@ Reactive Discharge. Combined capacitive
and inductive. ® Extended coil energy storage
circuit. ® Magnetic contactless distributor trigger-
head Oolstngutor triggerhead adaptors included
® Can also be triggered by existing contact breakers

® Die cast waterproof case with clip-to-coil fitting ® Fits
maijority of 4 and 6 cylinder 12v neg. earth vehicles

® Over 150 components to assemble

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

SPECIAL OFFER

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

MAGIDICE

Electronic Dice
@ Not an autoitem but great fun
for the family
® Total random selection
® Tnggered by waving of hand
over dice
® Bleeps and flashes dunng a 4 second
tumble sequence
® Throw displayed for 10 seconds
® Auto dssplay of last throw 1 secondin §
® Muting and Off switch on base
@ Hours of continuous use from PP7 battery
® Over 100 components to assemble

Tel: (0922) 614791 Allow 28 days for delivery,

ETI/3/83,

[ ] - =
SPARKRITE ! 82 Bath Street. Walsall. West Midlands. WS 1 3DE England
SELF
l ASSEMBLY KIT EggSEss
SX 1000 £12.95
l ~SX 2000 £19.95 -
- TX 1002 £22.95 -
{ /
I TX 2002 “F3295 | | ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR
: AT 80 £32.95 £
. | VOYAGER £64.95 CHEQUE NO
"MAGIDICE £9.95 I

PRICES INC.VAT.POSTAGE & PACKING
Il I I EE N =R .

=

KIT REF Y
A

@ CUT OUT THE COUPON NOW!



MEM“CALG The screen display behaves as a 'window' on

a large sheet of paper on which a table of numbers is laid out.
The maximum size of the table is determined by the memory
capacity, and with a MEMOPAK 64K a table of up to 7000
numbers with up to 250 rows or 99 columns can be specified.
Each location in the table can be either a number which is keyed
in or a formula which generates a number. Every time the
command to ‘calculate’ is given, all the formula in the table -are
re-evaluated. Spreadsheet analysis started as an aid to
cash-flow analysis, but this powerful tool has now been
generalized and MEMOCALC with its special ability to perform
iterative calculations is invaluable in the performance of
numerical tasks.

MEMUPAK IGK For those just setting out on the road to

real computing, this pack transforms the ZX81 from atoy to a
powerful computer. Data storage, extended programming and
complex displays become feasible.

For even greater capacity, memory packs can be added
together (16 + 16 + 16K or 16 + 32K). The MEMOPAK 32K and
the MEMOPAK 64K offer large memories at economical prices.

The Memotech approach to micro-computing is to take the well-proven and
popular ZX81 as the heart of a modular system. This small computer houses the
powerful ZBOA processing unit and acts as the central processor module
through which the MEMOPAKS operate.
Memotech has a reputation for professional quality, producing units which are
del_siglned to fit perfectly, to look well-balanced, and to work efficiently and
reliably.
The modular approach gives ZX81 owners the freedom to design the system
they really need. Furthermore, the inter-compatibility of the modules ensures
that later additions will click straight in, to give you a system that grows with your
ambitions and abilities.
As one example, a system with 16K of memory and MEMOCALC is all that is
required to perform sophisticated numerical calculations giving the same results
as a computer at 10 times the price. The problem may be as complicated as a
cash flow or productionschedule, or as simple as household accounts or pocket
money budgeting. If the bank manager wants to see the cash flow, then a single
print instruction to the Centronics 1/F will give a printout which is more than
acceptable to any bank.
The example system which is shown, on the other hand, would satisfy the needs
of someone who wanted to enter data via a light-touch keyboard, construct and
label graphs, and then copy the screen to an BO-column printer. Only 16K of
memory is used here but with additional memory, more than one video page can
ge stored. Up to 7 successive pages can be displayed cyclically to give animated
isplays.

. 16K £26.00 + £3.90 VAT £29.90
32K £43.43 + £6.52 VAT £49.95
£ 64K £68.70 + £10.30 VAT £79.00
HRG £34.70 + £5.20 VAT £39.90
ClI/F £34.70 + £5.20 VAT £39.90

e MEMOCALC £26.00 + £3.90 VAT £29.90

Z80 ASSEMBLER £26.00 + £3.90 VAT £29.90

KEYBOARD
WITH BUFFER £43.43 + £6.52 VAT £49.95

Memotech products are available atlarger branches of WHSMITH



MEM“PAK HHG This pack breaks down the constraints

imposed by operating at the ZX81 character level and allows
high definition displays to be generated. All 248 x 192
individual pixels can be controlled using simple commands,
and the built in software enables the user to work interactively
at the dot, line, character, block and page levels. Scrolling,

flashing and animation are all here.

MEMOPAK ceml'ﬂllics I/F The BASIC commands

LPRINT, LLIST and COPY are used to print on any
CENTRONICS type printer. All ASCII characters are generated
and translation takes place automatically within the pack.
Reverse capitals give lower case. Additional facilities allow high
resolution printing. The full capabilities of your printer are now
under the control of the ZX81.

\
MEMOPAK Z80 Assembler s ciick-in ePrOM

based pack accepts standard Z80 assembly language
mnemonics to allow you to write faster and more compact
programs. It has its own ADD, EDIT, LIST, ASSM and QUIT
functions, the editor allowing insertion, deletion, automatic line
renumbering and error checking. Source code and object code
listings can be displayed and printed in decimal or hex format.

To ensure that your expectations are realised, care is taken at every
stage to design features into the system to anticipate your frustrations
and to forestall them. For example:

A) Memories are cumulative e.g. 16K and 32K can be added to the
MEMOPAK 16K or even to the Sinclair 16K RAM pack.

B) The HRG firmware allows commonly used constructions (such as
scrolling, shading and labelling graphs), which might otherwise be
beyond the user’s programming capabilities, to be evoked by a few
simple commands.

C) The Centronics I/F converts ZX81 character codes into ASCII and
extends the print line to the width of the printer, still using the LLIST,
LPRINT and COPY commands.

Looking forward, Memotech will continue to back the ZX81 through
1983 with fast storage devices, pressure sensitive electronic drawing
boards and more software packs including a wordprocessor and an
RS232 interface.

MEMOPAKS may be ordered by post (cheque, Access/Barclaycard
quoting number) or by telephone. Please make cheques payable to
Memotech Ltd. and please include £2.00 per unit for packaging and
postage inland (overseas £3.00).

MEMMEG“ K&Wﬂﬂl’d The light-touch positive stop

keys of this elegant typewriter-pitch keyboard allow you to work
faster, more accurately and more confidently. To speed you
along we have added an extra SHIFT key to the array at top right.
The keyboard is attached by a cable to the Keyboard Buffer
which fits in amongst your other Memopaks or straight onto the
back of your ZX81.

We want to be sure you are satisfied with your Memopak - so we offer
a 14-day money back guarantee on all our products.

MEMOTECH

MEMOTECH LIMITED, WITNEY, OXON. OX8 6BX
TELEPHONE (0993) 2977 TELEX 83372 MEMTEC G
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6502-BASED
AUDIO BOARD

Here's a powerful and versatile peripheral for ;t))eople requiring a

digital-to-analogue or sound-generating capa

ility for their

computer. Although the PCB is designed for Tangerine users, the
circuit may be readily interfaced to any 6502-based system.
Design and development by M. D. Bedford.

en control applications on
a microcomputer are
proposed, it soon becomes

evident that DACs and ADCs are
required to interface to the real
world. For more light-hearted uses
and for games, the addition of
sound effects can do much to
enhance a program. Although
multiplexed ADCs are available,
giving eight or 16 channels and
requiring only one eight-bit port
plus control lines to support them
(see the ZX ADC in the January '83
issue), DACs require eight bits per
channel and would quickly use up
the available 1/O ports on most
systems. For this reason, the circuit
which is presented here was
designed so that it wouldn’t use
system I/O ports. The board
presented here is specifically
intended for the Tangerine Microtan
system and as such will plug directly
into any expansion slot on the
system motherboard: DIL switches
or links are provided on the board
in order to configure it to start at
any 16-byte boundary within the 1K
110 area.

For users with other 6502-based
systems it should not prove difficult
to interface the circuit. The only
non-standard signal is the one
designated 10 which is used in the
Microtan system to indicate that an
address within the 1/O area (ie
within the address range BCOO to
BFFF) is being accessed. On any
other system, address lines A10-A15
should be decoded to generate such
a signal and Fig. 3 shows a simple
circuit which may be used:

The Circuit

The DAC0800 is a low-cost
high-speed multiplying DAC with an
accuracy of + 1 LSB which, when

used in conjunction with an op-
amp, is capable of giving a low
impedance voltage output. Six of
these devices have been used with
747 dual op-amps to give outputs in
the range 0-10 V.

The General Instruments
AY-3-8910 programmable sound
generator IC forms the basis of the
sound effect feature of this board,
the LM380 being provided in order
that a loudspeaker may be driven
with no external circuitry. 6520
PIOs are used as a simple and
inexpensive means of interfacing the
DAC0800 and AY-3-8910, but 6821s
may also be used. Buffering of
some signals limits the load
presented to the bus signals.

The circuitry compnising IC16,
IC17 and the bank of DIL switches
allows the positioning of the board
in any 16-byte block within the 1/10
area. The start address is calculated
as the binary number given by the
six switches multiplied by 16, where
the switches on the circuit diagram
are shown in the ‘1’ position and
SW1 is the least significant. For
example, if switches SW1-6 are in

The completed Sound/OAC board in a Tangerine Microtan rack-mounted systm. The board
may be used with other 6502-based systems.

positions 0,0,0,0,0,1 then the first
address on the board will be 16
bytes from the start of the 1/O area

Construction

The layout of a printed circuit
board is presented here and, due to
the fairly high packing density it is
suggested that, for those intending
to incorporate the circuit into a
Microtan system, this layout be
adhered to. It should be noted that
the board is of the double-sided,
pinned-through type with the result
that every hole not intended for the
mounting of components should be
fitted with a pin and soldered both
on the top and the bottom of the
board. Scrutiny of the overlay will
reveal that this must be carried out
prior to the fitting of any DIL
sockets. If, however, it is not
intended to fit the circuit board into
a card frame along with other
Tangerine boards, then a larger
board may be used and some form
of breadboarding technique
employed for construction. If this
option is taken care should be
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Fig. 1 Component overlay. The tinted tracks are the underside of the double-sided board:
through-board pins soldered on both sides are required wherever a dot appears.

exercised in the positioning of certain
capacitors. C4 and C23-27 should, as
far as possible, be well distributed
around the board. C7, 10, 13, 16, 19
and 22 decouple the —12 V rail, and
these components should be
positioned so that one capacitor from
each of the two sets

is close to each of the DACO0800s.
One final point applies
irrespective of the method of
construction: since DIL switches are
relatively expensive and in such an
application will most probably be
set up once and rarely changed, it is
suggested that, as an alternative,

PROJECT

PARTS LIST

Resistors (all iW, 5% except where

stated)

R1-12 10k 2%

R13 2R7

R14 20k

R15-26 12k 2%

Potentiometer

RV1 22k logarithmic

Capacitors

C1,5,7,8,

10, 11, 13,

14, 16, 17,

18, 20, 21 100n ceramic

Cc2 470u 16 V axial
electrolytic

Cc3 2u2 10 V tantalum

C4,6,9, 12,
18, 19, 22-2710n ceramic

Semiconductors

IC1-3 LM747

1C4 LM380

I1C5, 6, 8,9,

11,12 DAC0800 or DAC0801

|C7 10, 13,

15 6520, 6820 or 6821

IC14 AY-3-8910

IC16 741530

1IC17 741508

IC18 74L504

IC19 7415245

1C20 7415138

Miscellaneous

SK1 3-way, 5mm pitch, PCB
terminal block

SK2 14-pin DIL socket

SK3 2x32 way A+ B DIN
Euro connector (male,
angled pins)

SW1-6 hex DIL changeover

switch (see text)
PCB (see Buylines); DIL sockets to suit

BUYLINES

No problems with the semiconductors
for this project - it's all standard stuff and
people like Technomatic, Watford and
Cricklewood should have no trouble
supplying you. The only difficulty may lie
in finding a supplier for the DAC0O800 which
seems to be a bit elusive: Maplin supply
the 0801 which is an acceptable substitute.
The Euro socket required for Tangerine rack
owners is available from Watford, while the
PCB can be obtained from our PCB Service
as usual. The order form is on page 83.

DIL headers with appropriate
soldered links are used and plugged
into DIL sockets.

Programming

While it is beyond the scope of
this article to give a detailed
functional description of the 6520
and AY-3-8910 ICs, it is expected
that the BASIC routines presented
here will enable the board to be
used without difficulty. I order to
make full use of the sound
generator, however, it is suggested
that an AY-3-8910 data sheet is
consulted (the company you buy
the chip from should be able to
help). In the routines given, the
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Fig. 2 Circuit diagram of the sound/DAC card.

HOW IT WORKS

The circuitry consists of six DACs, ICs 5-12,
and one sound generator chip, IC14, which has
three separate sound channels and a noise
generator. The circuitry for each of the DAC ICs Is
identical and we will only discuss IC6. The eight bits
of data are held on pins 5-12, while the
complementary current outputs are on pins 2
and 4. The DAC is configured for positive
impedance output operation with 100 on pin 2
connected to ground and the other output fed into
the buffer op-amp IC3a.

The data Input to IC6 is latched by port A of
the peripheral interface adapter IC7 (port B
of IC7 latches the data for ICS). Similarly ICs
10 and 13 latch the data forICs 8,9 and 11,
12 respectively.

The fourth PIA, IC15, utilizes both ports
to control the sound generator chip, IC14.
The three audio outputs of this chip are fed via
(3, R14 and the volume control RV1 into IC
audio power amp |C4.

C1and R13 form the Zobel network and C2

C2 the DC blocking capacitor for the amp output. The audio signal and
analogue voltages are fed off board via SK2, a DIN socket with a
header-plug.

Address decoding for the board is performed by ICs 16, 18 and 20.
SW1-6 select which 16-byte block of memory the board occupies. For
people using systems other than the Microtan, which generates the 10
signal required, the additional decoding circuit for lines A10-15 shown
in Fig. 3 will be required. The data bus is buffered by IC19, with the R/
W signal on pin 1 selecting the direc-tion and the output of IC16
enabling the tri-state buffers via pin 19. Bus signals which are required
by several chips in the circuit are buffered by IC17.
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Fig. 3 Non-Microtan users who wish to build this project will require this circuit

to produce the 10 signal.
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Table 1 This is a list of power supply connections to the various ICs for people

doing their own board layout.

variable BA should be set to the
base-address of the board.

DAC Handling Routine. In this
routine, which should be executed
once at the start of the program, N
should be set to the number of DAC
channels to be initialised. After
execution of the routine, the
statement:

POKE X, BA+2*(N—1)

will write the value X to the Nth
DAC channel.

10 REM ....DAC INITIALISATION
20 FOR AD = BA TO BA + 2*
(N-1) STEP2

30 POKE AD + 1,0: REM....ALLOW
ACCESS TO DDR

40 POKE AD,255: REM....SET DDR
TO OUTPUTS

POKE AD+1,4: REM....ALLOW
ACCESS TO OUTPUT REGISTER
60 NEXT AD

Sound Effect Routines. The
initialisation routine should be
executed once at the start of the
program: after this subroutines 1000
and 2000 may be called for writes
and reads respectively to the
AY-3-8910 registers. In these two
routines, REG should be set to the
register number before entry: for a
write, DAT should be set to the
value of the data to be written and
when reading, DAT will contain the
data read after return from the

subroutine.

10 REM....AY-3-8910
INITIALISATION

20 POKE BA+15,0: REM....6520
PORT B TO WRITE

30 POKE BA+ 14,255

40 POKE BA+15,4

1000 REM....AY-3-8910 WRITE
ROUTINE

1010 GOSUB 3000: REM....LATCH
ADDRESS

1020 POKE BA+12,DAT:
REM....WRITE DATA

1030 POKE BA+14,2

1040 POKE BA+14,0

1050 RETURN

o i -
i .
el 3 N . B
\

e
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2000 REM....AY-3-8910 READ
ROUTINE

2010 GOSUB 3000: REM....LATCH
ADDRESS

2020 POKE BA +13,0: REM....6520
PORT A TO READ

2030 POKE BA+12,0

2040 POKE BA+13,4

2050 POKE BA+14,1: REM....READ
DATA

2060 DAT =PEEK(BA +12)

2070 POKE BA +14,0

2080 RETURN

3000 REM .. LATCH ADDRESS
ROUTINE

3010 POKE BA +13,0: REM....6520
PORT A TO WRITE

3020 POKE BA+12,255

3030 POKE BA+13,4

3040 POKE BA+12,REG:
REM....LATCH ADDRESS

3050 POKE BA+14,3

3060 POKE BA+14,0

3070 RETURN

Where it is only intended to
write to the AY-3-8910 registers, a
saving in execution time -and
program size may be made by
incorporating lines 3010-3030 of the
latch address routine into the
initialisation routine and using the
following routine for writing. In this
case subroutines 2000 and 3000 are
not required.

1000 REM.:..AY-3-8910 WRITE
ROUTINE FOR WRITE-ONLY
APPLICATIONS

1010 POKE BA +12,REG:
REM....LATCH ADDRESS
1020 POKE BA+14,3

1030 POKE BA+14,0

1040 POKE BA+ 12,DAT:
REM....WRITE DATA

1050 POKE BA+14,2

1060 POKE BA+14,0

1070 RETURN

A completed board, sporting the sound chip and three of the possible six DAC

channels.



TEST EQUIPMENT CENTRES crensixoavs aweex

ALL MODELS ONDISPLAY

HAND HELD

KD25C*13 range 0.2A OC 2 meg chm
KD30C*® 26 range 1A AC/0C 20 meg chm
KD5SC* 28range 10A AC/DC 20 meg ohm

6010+ 22 range IﬂA AC/0C 20 meg chm £34.90

£41.30
meg plus Hie lesier £39.95
|mmmpmncmc 20 meg plus Hie

buzzer

tester £69.95
HAND HELD AUTO RANGE I'“m."‘%”,‘,,'!,' m.:.':,’{,':""’ '“3‘,,"' At
nnzasn-zlmpumac/ucznmm - 15038 0.03% basic versian of abave £189.00
+0ptions carry case £2.95  «With free carry case
mmmmm/ncz chm £41955
%lcm-wmnmr £aasp " Optomalcarryca af6.84

HD31 22 range 10 AC/0C 2 meg oltms plus cent. r
£58.95

BENCHMODELS (3% digituniess staled)

TM353e 27 range LCO 2A AC/0C £86.25
TM355« 20 range LED 10A AC/0C £86.25
TM351¢ 20 range LCO 10A AC/0C £113.85

ZIII Zln'r LCD 10A AC/0C plus Srange

EDUCATIONAL DISCOUNTS AVAILABLE FOR
ALL STOCKS - PLEASE ENQUIRE

| FREQUENCY CoUNTERS |

o7

rirnnmznunznm pocket 8 digit
8110A 8 dight LED bench 2 ranges 100 NKZ £77.00

SIGNAL GENERATORS
(220/240v AC) —

FUNCTION : Al sine/square/triangle/ TTL stc
T6100 1 Z - 100 KKZ
£67.50 | TG10202K2 - 2 N2
PULSE

£166.75

ETCS000/5001 21 ranges. SOK/V. Range
doubler. 10A OC. -

TMKSO00 23 ranges 30K/V. 12A OC plus

coni. buzzer. £23.95
NHSER 20K/ V. 22 range pocket £10.95
EU102 14range 2K/Vpocket £5.95

830A 26 range 30K/ V. 10A AC/DC averisad

ele.
23 range 100K /V. Large scale
10A AC/DC plus Hie

AT 1020 18 range 20K/V. Detuxe plus Hie
tester £17.50
ST303TR 21 range 20K/Vplus Hie taster

86108 8 digh LED bench 2 B00MHZ £113.85 | 76105 Various facilities 5 HZ - 5 MHZ £97.75
'm‘&:m o EITRO0| aupio :Muttivand Sie/Sauare
TF200° 8 dight LCD 200 M2 £166.75 | LAG27 10HZ10 1 MKZ £86.00
# Optional carry case £6.84 AG2024 2042 20 K12 £78.00
~ Extanded counte
T bz eed range of mostcoumers 0| $6402 100 K210 30 Wz £58.95
TP1000 | 6HZ £74.00 | LSE17 100KKZto 150 M2 £71.00
AUDIO o RF o FUNCTION « PULSE
ELECTRONIC INSULATION TESTER > E
YF501 500V/-100m with carrycase £63.00 scu.wscor S
 ——
MULTIMETERS
(UK C/P85p)
Y7206 20/,
10 pocket meter
SPECIAL PRICE £.95 =
nc;lﬂl SOX/V ﬁnﬂu Full speciicafion any mode! an request, SAE by post,
g8 deubler 10A OC. "HM’ Series HAMEG: 'SC’ THANDAR:
SPEQAL PRICE £15.98 'CS’ Sarles TRIO: ‘3' Series CROTECH

SINGLE TRACE
3030 15 MHZ5mV. bmpluuw

VARIABLE POWER
SUPPLIES

PP24) ll/lZ/ZlV.ll/lA£

PP243 3amp version £58.95
(UK C/P £1.000

ACGLAMPMETER
ST300 0/300A: 0/600

VAC. 0/1 Kehm 9 ranges

With carrycase  [UKC/PBSp)  £28.50

DIGITAL THERMOMETER < Z
TH301 LCO -50°C te - 750° with
thermecouple. £68.43

tester C/P £3.00 17250

SC110As. Minlature 10 mllmrvmil

Pastiree £171.00

HM103 15 MHZ Z-U 6x 7 display plus

mmmlm /P £3.00 77.00
» Optianal carry case £6.84  AC adapler £5.68

Nicads £12.50

DUAL TRACE (UK C/P £4.00)

HM203/4 Dual 20 MHZ pius comganent

tester £276,

CS1S66A Ous) 20MHZ. M facliities £299.00

HM204 Oual 20 MHZ plus component tester

sweeg detay. £419.75

OPTIONAL PROBE KITS

X! £7.95 X10 £8.45

Xt - X10 £10.50 X100 £18.95

S FOR TRIO: HAMES: CROTECH:
SAFBAN lGﬂP!l MOST MODELS IN ST/

HIGH VOLTAGE METER
Direct reading 0/40 KV.
20K/Volt. (UK C/P65p) £18.40

DIGITAL CAPACITANCE
0.1 pl to 2000 mid LCO 8 ranges
13 £57.95 [Carrycase £2.95)

LOGIC PROBES

LP10 10 MKZ £28.50
LDPO7650 MHZ  £56.90

AUDIO €LECTRONIC

TRANSISTOR TESTER

Direct reading PNP: NPN, stc.
TC1 £21.95
(UK C/P 85p)

FREE CONOCUEL
SEND unos
Cubegate BLIFTY

Lirmited

301 EDGWARE ROAD, LONDON W2 1BN. TEL:01-7243564 || ] m F!

ALSO AT HENRYS RADIO,
404/406 EDGWARE ROAD. LONDON W2

NEW GOODIES JUST
ARRIVED

ROBOTICS

Motor drive + gearing, as used on "‘Big Trak™ com-
puterised tank. 2 motors with magrmmlv linked
| clutch. Supplied with data + circuits. £4.96

Brand new nickel

12v

PP3.

AA NI-CADS 10 for £9.95

vaE
VQSGnAIN Professional quality with solder
ends. Special price, tl 40 ea; 10 for £9.95;

Nicad Chqu Charges up to 4AA, C or O celis +

TELESCOPIC AERIALS

used in Sinclair microvision. 9 section

100 610mm. Only 95p

1N4148 — BEST PRICE EVER
Supplied in packs of 100, by Toshiba €2 per pack, 3
packs £5.50; 10 packs £15; 25 packs £32; 100 packs
£115.

REED RELAYS

Manufacturers rejects — Dil. and other PCB moun-
ting types. SP, DP and 4P — make, bresk & c/o
contacts. Not tested, so may be only partiaily work -
ing or o/c etc, so very low price — pack of 10
assorted £1; 25 £2.00: 100 £2.00

0.3"
03"
0.6

0.6
027

OPTO SCOOPIII

Displays from 40pil!
CAMsns:fgs» ot "
CC MS131C 50p: 4 for £1.80

CA Dual digt MS261

CC 4 digit MS4631 £1.
CA TI.302 68p; 4 for £2.00
with pin-out data.

FERRIC CHLORIDE

New suppfies just arrived — SDOmgb.wolm,
mwmmﬁamw Only £1.9§
Also abrasive polishing block 98p,
Previcus Manthe New Heme
N1 8085A CPU £3.60
N2 MC14175 S0p
« N3 Lm380
m 1000uF 16V Ax 15p
] N7 MM2114 SOp
C1 78912CK (TO3 Case)
C2 3.579545MHz Xtal Hi case 60p
%m. 20mm body SP make
C8 68A00 CPU £1
C9 UDNE118A diaplay driver 80p
c10 ridbdon cable: 10 way 30p/m;
20 way ®0p/m: 40 wey-£1.20/m
C12 BDXB8BA Power TO3 PNP 60V
12A 117W Hfe 750 Anp
C13 Nixie — Siemes ZM1336K, 14mm digit

Ci4

C15
17
c8

partofan ‘Open

hngN overal 25mm. Whlendod*
aY; 1275219‘;~umm 800V

GROS“SOVSAMMl.cl 4 for 50p
KBLO4 4A 400V
BS1 1A 100V bridge. 5 for £1

LIE DETECTOR

Not a toy, this precision instrument was oniginally

course, used 10 measure

@ change in emotional balance, or as a lie detector.
Fuldutaho'howtou-'llrom and a circuit

di

12w,
K806

KE1
from

K54 100 sitver mica caps
thousand pF.
K520 Switch Pack. 20

probes, lsads and

iagram. Supphed complete
conducim.eiy Needs 2 4 vbnu Overall size 155
x 100 x 100mm. Onty

.96 — wonh that for the
and meter alonel

COMPONENT PACKS

150 wirswound resistors from 1W to
Mm.goodmofvﬁ-n‘ll

20 sssorted

nn

lhﬂ"
QMpF(o ozuw!wd-m u-g

hvapF(o.'m
dwmfmm1%(o|0§!2

rotary, toggle, push, micro, etc. van

30 Solderless
Breadboard

P A PENFOLD

Recommenaed
By BICC VERO

BRAND NEW VEROBLOC
KITIN

Just published by Babani, Mr. R.A. Peofolds new book.
“30 SOLDERLESS BREADBOARD PROJECTS”
this book features 30 different projects for assembly on
:‘emuoc. and the kit contains all parts necessay to
v

Audio Amplifiers
Light & Dark Activated Switches & Alarms

whers

Metronome
Oscilators & Tone Generators
Warbling Door Buzzer
Two-Tone Tran Horn
Touch Switch
Reaction Game
Sound Activated Switch
Radio Receivers
Fuzz Unit

+ lots morel!
The mtroduction shows all the different components
and exrians how 10 use the breadboard. The Verobloc
layout s shown for every project together with the
cwcuit diagram and an explanation of how it works.
Ideal for beginners in electronics. but also suitable for
more advanced students.
The complete kit is contained n an attractive plastic
case, winch can be divided up into 15 compartments in
which your components may be stored.
Complete Kit, ncluding book, Verobloc & all paits
£24 98; Book onty : Kit without Verobloc €20.46.

1982/3 CATALOGUE
Bigger! Sectarli Buy onell
Look what you getl!

g
¥
a
3

REGULATED PSU PANEL
Exchamive Greenweldd design, fully variable
0-28V & 20mA-2A. Board contains all
Companents except pots and transformer, Only
£7.75. Suitable transformer and pots £8. Send
SAE for fuller Gotaits.

1,000 RESISTORS £2.50

made two yesrs a8Qo,

KSIB—IOOOmnd}md}WS%r‘bonﬂlm

resistors, preformed for PCB mntg. Enouwmous
olpr'hnvdutuu 1,000 for £2.60;
£10; 20k €38,

COMPUTER BATTLESHIPS

Probably one of the most popular electronic
games on the market. Unfortunately the design
makes it impractical to test the PCB as a work-
ing model, although it may well function
perfectly. Instead we have tested the sound
chip, and sell the board for its component value
only (PCB may be chipped or cracked).
SN76477 sound IC; TMS1000 u-processor;
batt clips, R's, C's etc. Size 160 x 140mm. Only
£1.50. Instruction book and circuit 30p extra.

SIMON GAME
is back again. Another supply of ready busit
PCB" l for this flashing light/puisating tone
mwmndwsnowmu: Supplied, tested
and working with speaker & instructions £4.55.

FILAMENT DISPLAYS
Z853 7 seg display 12.5mm high. Idesl for TTL
oparation, WlmAp-lQ Std 14 DIL
nlctm Only 1 4 for £3.00. Dats

ALL PRICES INCLUDE VAT — JUST ADD %0p P&P

GREENWELD

443A Mill brook Road, Southampton SO10HX




New Products

HIFI STEREO AMPLIFIER KITS
From one of Britain's leading ic amplifier
ysual price penalty.

These new kits offer the choice of moving magnet or moving coil inputs, 40 to 100 watts per channel, in fact, everything that made the previous Is so lar is includk

style, easier construction and a full two year warranty.

EY¥:

ers comes an exciting new package of stereo amplifier kits, designed to offer all the advantages of true high fidelity but without the

but with added

The new range consists of The CK 1010 Stereo Pre Amplifier, The CK 1040 WPC Power Amplifier, The CK 1100 WPC Power Ampilifier.

CK 1010

This kit contains all the necessary parts to build a complete pre-amp. The main PCB is ready assembled and tested therefore construction is simply a matter of point to point wiring and

mechanical assembly of the connections and controls to the pre punched chassis.

The CK 1010 takes its DC supply from the CK 1040, 1100 or, if using a different power amplifier a PSK power supply kit. Inputs for disc, tuner and tape are provided and an optional add-on

moving coil input can be fitted to extend its versatility. (MC2K)

CK 1040

hisis a inal 40 watt per ch:

cluded and protection is provided from short circuit outputs.
CK 1100

[When correctly assembled these kits are guaranteed for two years.

becomes the reference point for kit amplifiers from now on.’*

| power amplifier kit which features our dual power supply and the DC output for the CK 1010. All components such as heatsinks, wire and connectors are

Similar to the CK 1040 this model provides a nominal 100 watts per channel with extra heatsinking and thermal cutouts are provided as standard.

“It would seem then that Crimson have maintained their position at the top of the commercial kit build field. There is no oriental amplifier | know of that can better the sound of this combination
pverall at any price and only a few — such as the KA-1000 (€500 + ) — are of comparable standard. . . . | can say no more than that for £250 it (CK 1010/MC2K/1100) is a bargain and one that

PRICES CK 1010 — RRP £92.00; CK 1040 — RRP £121.00; CK 1100 — RRP £151.00; MC2K — RRP £25.00; PSK — RRP £20.00
Barclaycard or Access accepted, otherwise send C.W.0. C.0.D. £1.00 extra. Al prices include P&P to anywhere in the U.K. Export: Write for pro-forma

SEND FOR FULL DETAILS ON OUR HIFI KIT PRODUCTS BY WRITING TO FREEPOST ADDRESS BELOW

[T] Crimson Electric

LONDONDISTRIBUTOR BRADLEY MARSHALLLTD, 325EDGWAREROAD, LONDONW21BN

PHOENIX WORKS
500 KINGS STREET
STOKE-ON-TRENT
TEL: 0782330520

% * SATURDAY BARGAINS * %

EMOS SATURDAY SALES

Starting February 12th we willbe open from 10am to 4pm every Saturday

tosell our vast range of components at bargain prices. You will easily find
usin Daventry onthe A4S, opposite the John O’Gaunt Hotel.

CTROL VOLTAGE oS¢ W T [
uﬁ:;u-z&n S REGULATORS WS 18 gam 1405
Made by Sorague or Ganera Electrc y 2 = ‘:2
1deai for power s.pphes 5 2

ks avaiale J O T ’s.
1850008 15¢ ) ¥nm g 59
300008 7V A 15 T 405
120,000 @ 15¥ :223 1;: “rﬁam -
100000830V Postage and packing A -

T008&N o2 capsctors - (100 :g: N pe
a;ggg 3o more 1150 byl ol bt
Prices - fantastc vake at ooy (250 P.S.U.COMPONENTS 2N4347(120V) 150 723 30
e 6253 [250w) 180p NS5 35p
= . 4000W Zmers  5p
-0
TMS2518L 8 x 2K EPROM £14.90
TMSA030.L 4K RAM £3.00  BENCH POWER SUPPLY
B255P1A £1.90 See constructional anticle in February ‘82
IN3055 1035 “Practica Bcvonis”
Panel mounting 20mm fussholders 20p  Availabe in kit form or bkt p
Continental relays 2 cio 24V or 48V 500 Prices five VAT p+pt

Heavy duty relays — 5A - 2p clo 24V 85 X Beit
Microswitch — V type — push on terminals 2Bp 400 200

o & P

CMOS - 74 - 741S TTL

See our adverts in last months magazines for complete lists
| Very competitive prices Many devices only 9p

Dept 4C, High March, Daventry, Northants NN11 4HQ
Tel: 032725523  Telex: 311245 GRENEL G

Please add S0p per order postage and packing
(except where higher isindicated) plus 15% VAT
ontotal. No VAT on overseas orders, postage at
cost. Cheques and postal orders made payable to /
Emos Limited. Send Large S.A.E. for

comprehensive catalogue.

Are you interested in

CASSETTE TAPE HEADS,
CASSETTE MECHANISMS,

FLOPPY DISK DRIVES,
TEST CASSETTES,

AMPLIFIER, KITS FROM 30 TO
100 WATTS, FM

TUNER KITS, CASSETTE
RECORDER KITS,

COMPUTER PRINTERS? If you

are, it would be a good idea

to write or telephone for your
copy of our FREE list.

HART ELECTRONIC KITS LTD

Penylan Mill. Oswestry. Shropshire SY10 9AF
Tel 0691 2894
Personal callers are always welcome but please note that we are closed all
day Saturday.




electronics today international

BOOK SERVICE

How to order: indicate the books required by ticking the boxes and send this page, together with your payment, to ETI Book Service,
Argus Specialists Publications Ltd, 145 Charing Cross Road, London WC2 OEE. Make cheques payable to ETI Book Service. Payment in
sterming only please. Prices include postage and packing. Prices may be subject to change without notice.

BEGINNERS GUIDES

[] Beginner's Gulde to Basic Programming Stephenson
(] Beginner’s Guide to Digital Electronics

(] Beginner’s Guide to Electronics

(] Beginner's Guide to Integrated Circuits

(] Beginner's Guide to Computers

() Beginner’s Guide to Microprocessors

COOKBOOKS

] Master IC Cookbook Hallmark

) Microprocessor Cookbook M. Hordeski
[ 1C Op Amp Cookbook Jung

[ PLL Synthesiser Cookbook H. Kinley
) Active Filter Cookbook Lancaster

[ TV Typewriter Cookbook Lancaster
[ CMOS Cookbook Lancaster

[ TTL Cookbook Lancaster

[J Micro Cookbook Vol. 1 Lancaster

] BASIC Cookbook K. Tracton

[ MC6809 Cookbook C. Warren

ELECTRONICS

[ Principles of Transistor Circuits Amos

[ Design of Active Filters with experiments Berlin

[ 49 Easy to Build Electronic Projects Brown

[ Electronic Devices & Circuit Theory Boylestad

[0 How to build Electronic Kits Capel

[ How to Design and build electronic instrumentation Carr

(] Introduction to Microcomputers Daglecs

[ Electronic Components and Systems Dennis

[ Principles of Electronic Instrumentation De Sa

(] Giant Handbook of Computer Software

] Giant Handbook of Electronic Circuits

[ Giant Handbook of Electronic Projects

[ Electronic Logic Circuits Gibson

[ Analysis and Design of Analogue Integrated Circuits Gray

[ Basic Electronics Grob

[ Lasers — The Light Fantastic Hallmark

[] Introduction to Digital Electronics & Logic Joynson
Electronic Testing and Fault Diagnosis Loveday

[ Electronic Fault Diagnosis Loveday

(] Essential Electronics A-Z Guide Loveday

(7] Microelectronics Digital & Analogue circuits and systems

Millman

[] 103 Projects for Electronics Experimenters Minis

[] VLSI System Design Muroga

) Power FETs and their application Oxner

[ Practical Solid State Circuit Design Olesky

] Master Handbook of IC Circuits Powers

] Electronic Drafting and Design Raskhodoff

[ VOM — VTVM Handbook Risse

[ Video and Digital Electronic Displays Sherr

[J Understanding Electronic Components Sinclair

O Electronic Fault Diagnosis Sinclair

1 Physics of Semiconductor Devices Sze

[ Digital Circuits and Microprocessors Taub

(] Active Filter Handbook

[ Designing with TTL Integrated Circuits Texas

[] Transistor Circuit Design Texas

() Digital Systems: Principles and Applications Tocci

[ Master Handbook of Telephones Traister

[0 How to build Metal/Treasure Locators Traister

[ 99 Fun to Make Electronic Projects Tymony

(] 33 Electronic Music Projects you can build Winston

COMPUTERS & MICROCOMPUTERS

[ BASIC Computer Games Ahl

] From BASIC to PASCAL Anderson

[ Mastering Machine Code on your ZX81 T. Baker

[J UNIX — The Book Banaham

[] 280 Microcomputer Handbook Barden

[] Microcomputer Maths Barden

[ Digital Computer Fundamentals Barter

[ Visicalc Book. APPLE Edition Bell

[ Visicalc Book. ATARI Edition Bell

[ Introduction to Microprocessors Brunner

) Programming your APPLE || Computer Bryan

(] Microprocessor Interfacing Carr

() Microcomputer Interfacing Handbook A/D & D/A Carr

() Musical Applications of Microprocessors Chamberlain

] 30 Computer Programs for the Home Owner in BASIC
D. Chance

] Microcomputers Dirkson

[ APPLE Personal Computer for Beginners Dunn

(] Microcomputers/Microcomputers — An Intro Gioone
) Troubleshooting Microprocessors and Digital Logic Goodman
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[ Getting Acquainted with your VIC 20 Hartnell

] Getting Acquainted with your ZX81 Hartnell

O Let your BBC Micro Teach you to program Hartnell

[ Programming your ZX Spectrum Hartnell

) The ZX Spectrum Explored HArtnell

) How to Design, Build and Program your own working Com
System Haviland

) BASIC Principles and Practice of Microprocessors Heffer

0 Hints and Tips for the ZX81 Hewson

) What to do when you get your hand on a Microcomputer

Holtzman

(134 More Tested Ready to Run Game Programs in BASIC Horn

[ Microcomputer Builders’ Bible Johnson

[ Digital Circuits and Microcomputers Johnson

{71 PASCAL for STudents Kemp

[ The C — Programming Language KEmighan

[ COBOL Jackson

[ The ZX81 Companion Maunder

] Guide to good Programming Practice Meek

[ Principles of Interactive Computer Graphics Newman

.: Theory and Practice of Microprocessors Nichols
1 Exploring the World of the Personal Computer Nilles
Microprocessor Circuits Vol. 1. Fundamentals and

|Wlucrocontrollors Noll

[0 Beginner’s Guide to Microprocessors Parr

] Microcomputer Based Design Peatman

) Digital Hardware Design Peatman

[ BBC Micro Revealed Ruston

[ Handbook of Advanced Robotics Safford

[ 1001 Things to do with your own personal computer Sawusch

() Easy Programming for the ZX Spectrum Stewart

) Microprocessor Applications Handbook Stout

) Handbook of Microprocessor Design and Applications

Stout

) Programming the PET/CBM West

O An Introduction to Microcomputer Technology Williamson

[ Computer Peripherals that you can build Wolfe £10 50

[ Microprocessors and Microcomputers for Engineering Students

and Technicians Wooland £6.60
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REFERENCE BOOKS

[ Electronic Engineers’ Handbook Fink

[ Electronic Designers’ Handbook Giacoletto

[ Mustrated Dictionary of Microcomputer Technology
Hordeski

[] Handbook for Electronic Engineering Technicians Kauffman
[ Handbook of Electronic Calculators Kauffman

[J Modern Electronic Circuit Reference Manual Marcus

p3a38800 BE
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O International Transistor Selector Towers
O International Microprocessor Selector Towers
O International Digital IC Selector Towers

[1International Op Amp Linear IC Selector Towers
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VIDEO

[ Servicing Home Video CAssette REcorders Hobbs

[ Complete Handbook of Vid te Recorders Kybett
[ Theory and Servicing of Videocassette Recorders McGinty
] Beginner's Guide to Video Matthewson

[J Video Recording: Theory and Practice Robinson

[ Video Handbook Van Wezel

[} Video Techniques White

]
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Please send me the books indicated. | enclose cheque/postal order for £
Prices include postage and packing.
wish to pay by Access/Barclaycard. Please debit my account.

SIGNEd ......eeeeeeeeceereecreeesssnessssesssssssssesessssssssssssssssssene

Name
Address




EUROPA ELECTRONICS

SENDFOR AFREELISTOF OUR LARGE
RANGE OF ITEMS

ALL DEVICES ARE NEW, FULL SPEC AND GUARANTEED

Post & Packing: Add 30p to all orders under £5.
VAT: All UK orders add 15% to total cost including p. &p.

sasoy e
5A 400V 40p

g | 7415148
745161
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15p
p
12p
12p
120
12
129
1%
p
12p
3p
4p
14
18 |
2
i
38p
50
14p
4o |
Wp
120p
1%
16p
18p
7
3p |
48p
16p
2p
66p
2p
0p
60p |
20p
Zip
20p
2
2p
20
34p
90p
2p
250
Hp
0p |
3
Zip |
Zip
20p
120p |

74L5147

VOLTAGE REGULATORS OPTO
(PLASTIC) TO220 2N577
5V 1A 7805 40p 7905 ocP71
12V1A 7812 ORP12
15V1A 7 Segment

18V 1A OL704 115p TIL321
24V1A OL707 115p TIL322

1
IOV 1000 159 2200

POLYESTER CAPACITORS (Radial Lead) 260V.
10n, 16n, 22n, 33n, 47n Bp; 68n, IWI lHJn, 2200,
330n 10p; 470n 150p; 680n 20p; 1!

MYLAR FILM CAPACITORS (Radial Lead) 100V
1n, 105, 2n2, 3n3, 4n7, 6n8, 10n Bp: 15n, 22n, 33n,47n Bp.

CERAMIC CAPACITORS 50V. (Redial Lead).
22p1—47,000pf E12 Vaksos 4p sach.

POTENTIOMETERS:
Carbon wack, 0.25W log & linesr SWITCHES

5K -2M single gang
5K-2M single gang D/P switch  78p
5K-2M dual gang stereo 88p
PRESET POTENTIOMETERS
Horzontal & Vertical

0.1W  100R-1 Meg

0.25W 100R-1 Meg

:‘Izlmll!;% Carbon Film
values

0.25W 1R5MI

05W 1R-5MI

Retail Shop: North Parade Electronics,
Mollison Way, Edgeware Middlesex

SPECIAL INTRODUCTORY
KIT OFFERS

Toenable the price conscious enthusiasttobe a

PROFESSIONAL

Hobbyboard Systems are derivatives from well proven, high quality
PCB manufacturing techniques — they produce quality products for
technical projects — why settle for less?

PRINTED CIRCUIT TRANSFER
& ETCH (aTHB/1)

A complete kit which includes simple Foil Pattem transfer system, rubdown
transfers, copper clad PCB and all processingmaterials and requirements
including exphcitinstructions. (Up to 10 circuits/kit

Normal Price £15.00

PRINTED CIRCUITPHOTO RESIST
PRINT & ETCH (xuTHB/2)

A complete kit which enables you to make top qual
way. Includes full set of artwork aids, photo resist
materials and requirements. (Up to 10 circuits/kat)

Normal Price£24.00 T Tl N Laa il
c41& 001INCL. vav

DAYLIGHT PHOTOGRAPHIC
SYSTEM (xiTHB/3)

Now you can make &our own Photopositives and Negalives 1o professional
standards — NO DARKROOM - complete kit with Pos. & Neg. film and all
process aids

Normal Price £19.50

PHOTO LABEL & PANEL SYSTEM
(KIT HB/4)

Now make professional labels & panels for your project cases - finish the job
properly —complete kit includes artwork transfers and malerials to print fully
laminaled Plastic Panels in 5 colours. (Up to 20 labelskit)

Normal Price £22.50

KITSHB/2,/3, /4 REQUIRE
UVEXPOSURE

BUILD YOUR OWN UV UNIT (HB/uv1)

UVLamp, Holdev& Shade supplied with full assembly instructions tobuild a
unit which will give superb results normally only obtained from very high cost
systems—-FAST EXPOSURES - FINE LINE RE PRODUCT

Normal Price £27.00 AL OFFERPRICE
SPE? nniINCL.VAT

Hobbyboard UV ARTBOX (HB/UV2)

A fully built, self-contained artwork table and UV exposure unit— TWO for the
price of ONE - EXPOSURE AREA 8" x 6"- EXCELLENT VALUE

Normal Price £65.00
Evengreatersavings if you order
kits HB2, HB/3 and HB/4 with your new exposure unit.

KIT HB/S FULL PHOTO KIT - £60.00 INCL VAT
KIT HB/6 FULL PHOTOKIT - £90.00 INCL. VAT

ORDER FORM 5 e Seca oers.)

Please send me the following as quickly as possible

PCB's the professional
B and all process

QTY DESCRIPTION PriceCat. TOTAL
B KITHB/1-PCBTRANSFERBETCHKIT-  £1200- €
KITHB/2- PCB PHOTORESISTKIT— £16.00- ¢
[]  KITHBB-DAYLIGHTPHOTOKIT- £13.00- £
[] KITHB/4-PHOTOLABEUPANELKIT-  £1500- ¢
00 KITHB/S-FULL UV/1 PHOTOKIT- £60.00-
0]  KITHB6-FULLUV/2PHOTOKIT— £90.00- €
0]  HBAV1-DIYUVEXPOSUREUNIT - £1800- ¢
HB/UV2 — Hobbyboard UVARTBOX - £4900- ¢
TOTAL ¢
mss Pap £ 0:60
Cheque/POE

Please Send further details[ ]

KELAN (Hobbyboard)

North Works, Hookstone Park,

BW Yorkshire.

A division of Kelan Engineening Ld. ETRa2




NEWS

AUDIOPHILE

After dispensing, on tablets of newsprint, some wise words about
various readers’ problems, Ron Harris turns his attention to the new

cartridge from Coral.

‘m going to start this month with a selection of letters,
Ichosen to illustrate a general point or two that crops up

in a number of readers’ enquiries. There are several
overall principles concerning setting up a hi-fi system,
such as compatibility, component-matching, power re-
quirements etc etc that have been repeated endlessly by
all the hi-fi press — and will ever more be repeated — that
are so fundamental to the task they should be inscribed
across the walls of hi-fi emporia throughout the land.

I do not wish to go through ritual incantations herein,
so please to accept a summary.

This can be as concise as: everything must be matched
to everything else (especially cartridge to speakers) and
the system is only as good as its weakest link.

With that in mind let us take up the discourse . . .

Getting Decked Out

| have recently acquired a Sony PSX600 automatic

record deck and wish to replace the cartridge (supplied)
with something better. | am not sure what cartridge will
match the deck and want your advice to choose a new
one. How good is the Sony one anyway? My amplifier is a
Sony STRV55 and | use Mission 700 loudspeakers.

J. BANKS, STRETFORD, MANCHESTER.

Answer The easy one first. If you'd read your December
‘82 copy of ETI properly (lose 10 points for inattention)
you would have seen our review of the Goldring G910I1GC
which is designed to work in a range of the bet-ter
automatic decEs, such as yours. Taking into account the
bright loudspeakers you favour, this would be a good
choice. Have a listen to it yourself if you can manage it
and see what you think. Others to try: Shure M97HE and
Dynavector DV20.

Unbalanced And Bias

My hi-fi system is made up of a Thorens TD1 50 and
Mayware arm and a Shure V15 |1l cartridge, a home-made
Texan amplifier and a pair of Mordaunt-Short Signifier
speakers that | got as a birthday present. [ am happy with it
except that it seems to have no bass since | changed the
speakers and itdoesn’t have the same power. The sound is
a bit ‘tinny’ now and | get more surface noise. | had the
speakers checked by the shop and there was nothing
wrong with them. Do they match the amplifier or should |
change them again? If so what should | buy to match it?
P. RAWLINGS, TUNBRIDGE WELLS, KENT.

Answer What car do you drive? A Lincoln-Continental
with a Mini engine perhaps? There is nothing amiss with
the speakers by the sound of it, but that amp is just ever so
slightly out of place. It is not powerful enough to drive the
Signifiers. t is not good enough to be in the system at all.
In fact it wants dropping out — from a great height
preferably.

You are not getting increased surface noise: it is just
that the Signifiers are showing you what has a/lways been
there! (I shudder to think what sort of speakers you used
before . . . ) While | am at it, that record player could do

with sorting out, too. The Shure is a very bright cartridge,
unless loaded properly — and the Texan won’t do that
either. This is almost certainly aggravating the ‘tinny’
sound, as you so graphically describe it. The Mayware arm
we have had problems with under test for similar reasons,
but if it works in your system . . .

| would suggest you get yourself a decent amp of
around 50-100W per channel, and the HE stylus upgrade
for your V15 1lI. If the system still sounds bad to you then,
you have two choices: (i) Sell the lot and buy a transistor
radio. It'll still sound ‘tinny’ but at least you’ll know why.
(ii) Change your ears.

First Time Nerves

Being of unsound mind and a little body | am about to
buy my first ever hi-fi. After a lot of research activities and
reading up | have decided on the following. My room is
about 12’ x 8 and | will be using it for all types of music.
| am being foolishly brave | know, but could | have your
comments and suggestions for improvement please.

Also which tape should | use with a Sony TCK-55
deck? | know you reviewed it years and years ago and |
thought you might remember.

Ms D. COSTERN, OXFORD.
System: — Oracle/SME Ill/Dynavector Karat Diamond,
Carver C1/M-400 Cube, Celestion SL6 speakers.

Answer First system?222 A £600 record deck and £500 car-
tridge and it’s your firstsystem . . . ?

The Cube and the SL6's are an inspired choice. That
set-up will provide magnificent transients and a sound out
of all proportion to the size of the units.

The record deck, however, is not so inspired. For a
start, the arm and cartridge don’t match. You will need to
either go down to the Karat Ruby, or change the arm up-
wards to either the Ittok or ‘The Arm’ to get the best out of
the cartridge.

Frankly, though, | wonder if you've auditioned
something like a TD160S/SME III/V15 V against the Oracle
combination. Beyond reproach as your intended deck
may be (and it is the best turntable in the universe) it is
probably too expensive for your needs. Quite a way to
start, nonetheless.

PS (It wasn’t years and years either, and Maxell or Sony are
your best bet.)

All Things Being Equal I'm Helping

| have an unusually shaped living room and it’s got a
wooden floor. No matter what sort of system we try in it,
there is NO WAY to get a flat response. | think | need a
graphic equaliser and wondered if you could help out with
a circuit or something . . . (Preferably one-third octave.) |
think your past projects are old-fashioned now and
wondered if you are going to do a modern one.
B. EVANS, BIRKENHEAD, MERSEYSIDE.

Answer How to win friends and influence people. You
want me to give you a circuit for a one-third octave
equaliser after you dared to call our past attempts old-
fashioned? Smooth talkers like you should be in politics.



You’d go down well in the SDP.

Since you’ve been so charming about it, how could |
refuse? Below you will find the circuit for an ultra-high
quality equaliser. ETI may well produce it in a project
later, but for now it is simply a tried and tested design.
Board layouts and all that are not forthcoming, so please
don’t write in for them.

Coral MC-82

This month’s review is the new Coral moving-coil car-
tridge, the MC-82. A deal has obviously been done and it
sports a (Goldring) van den Hul stylus! The unit is sold as
an up-market version of the excellent MC-81, which by
now has probably reached 'Classic’ status.

The MC-82 will cost around £130
design, requiring step-up of some sort. As an ever-
increasing number of better
decent head-amp these days, this is a problem
fast disappearing.

There are, in addition, a goodly number of specialist
head-amps to be had, and choosing is as much a matter of
taste as anything else.

The MC-82 is an interesting product, offering more
than just a new point to an old success story. As always it is
immaculately presented, in a thick clear perspex box.

The pickup itself is a pretty golden colour and the
body is identical to the MC-81 and MC-88E. Saves on the
production, | suppose. The stylus is not user-changeable
and must be returned to Corarfor exchange.

Test Run

As can be seen from the results below, the MC-82
turned in the to-be-expected faultless technical perfor-
mance. Optimum tracking was achieved at 2g1, above
which no improvement could be obtained. With a weight
of round 5g and a compliance at over 20cu
(x 107® cm/dyne), the unit will match a wide range of
arms and decks. (Tests were conducted using an SME [il.)

The frequency response was flat 20-20 kHz +1 dB, a
remarkable result. Excellent control of tip resonances
shows in the smooth treble extension. Nothing to com-
plain about and much to praise.

The van den Hul stylus is one recently covered in this
feature, in connection with Goldring’s own G910IGC.

NEWS

TEST RESULTS: CORAL MC-B2

Frequency Response :20-20 kHz + 1dB

Channel Separation : 27 dB at 1 kHz

Impedance : 5 ohms (recommended
loading of 30R)

Optimum Tracking Weight : 2g1

Channel Balance : within 1.2 dB

Compliance : approximately 22 cu

Output Voltage 0.25 mV into 30R

Weight :5g

Price : around £130

You are referred to ETI December 1982 for a detailed
description. Basically it imparts better groove contact and
thus better tracking. In addition it seems to reduce suscep-
tibility to surface noise — a contention borne out in the
MC-82, incidentally — and on the Goldrings has a very
open and detailed presentation.

Sound Product?

Having set up the MC-82 and settled back to listen,
amp glowing merrily (well it is Class A), | found it a rewar-
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Fig. 1 Frequency response of the Coral MC-82 moving coil cartridge.

ding experience. This Coral is very good. It is totally unlike
the MC-81, totally unlike the Goldrings and | can think of no
other cartridge at all to which it is similar, except perhaps
the Ortofon MC-30 and that is high praise indeed.

The Coral has the open mid-range of all the best
moving-coil units, with a good detailed bass, which is
perhaps a trifle loose at the very bottom end of the
spectrum. The treble is clean and sharp without ever
being hard or incisive. A cymbal sound demonstrates this
very well.

The van den Hui once again seems to reduce its
carrier's susceptibility to surface noise and backgrounds,
ac-cordingly, are quieter than with other -cartridges.
Voices are portrayed very well and the sound stage as a
whole is well balanced and without undue emphasis in any
part of the spectrum.

At the price of £130 the MC-82 is not cheap. It is value
for money, however, when you consider the competition
around. Coral have produced a cartridge here which
performs exceptionally well and at a level which forces me
to compare if to far more expensive units. | can only
recommend that if you are looking for a cartridge in this
price range - or higher - you give the MC-82 a try.

\

It must be the season for van den Huls, because here we go again!
Goldring have just released their first ever movinsg coil cartridge,
called the Electro Il and retailing at around &£ 125.

The main design aim has been to improve upon the ability of
present cartridges to reproduce detail by eliminating non-linear
energy losses in the cartridge itself. To this end, no adhesive is
employed in the construction and a rigid die-cast assembly is
used. Very high precision mouldings are required.

Audiophile is on the phone, trying to get hold of one and see
how it all manages to stay in one piece.
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I-PAK BARGAINS

5121 SCREWDRIVER SET
6 precision screwdrvers in nmgeu piashc
case Sizes —08.14.2.2

29and3 smm £1.78

5731 NUT DRIVER SET

S precision nut drivers in hinged plasic case
With turming rod £1.75
Sizes —3.35.4.45andSmm.

5741 TOOL SET

5 precision instruments in hinged plastic case
Crosspoint {Phillips} screwdrivers ~
HOandH 1 Hex key wrenches. —

15 2and2 5mm £1.78

5151 WRENCH SET
5 precision wrenches in hinged plastic case
Sizes —4.4.5.5.5 Sand 6mm. £1.78

BUY ALL FOUR SETS 5121-5T51 and ge!
HEX KEY SET FREE !
HEX KEY SET ON RING o — )
Sizes:15.2.25.3

4.5.55andémm

Made of hardened steel

HX/1 £1.28

SIREN ALARM MODULE

American Police type screamer powered from
any 12-volt supply into 4 or 8 ohm speaker.
Ideal for car burglar alarm, freezer break-
down and other security purposes. BP1245
watt 12v max — Siren Alarm Module

BI-PAK SOLDER -
DESOLDERKIT

Kitcomprises ~ OROER NO Sx80

1 High Quatity 40 watt General Purpose
Lightweight Soidering Iron 240v mains inci
3/16" (4 7mm) bit

1 Quality Desoldering pump High Suction with
automatic ejechon Knurled. anti-corrosive
casing and teflon nozzle

1.5 metres ot De-soidering braid on piastic
dispenser

2 yds (1 83m) Resin Cored Soider on Card
1 Heat Shunt tool tweezer Type

Total Retail Value over £12.00
OURSPECIAL KIT PRICE £8.98

“IRRESISTABLE
RESISTOR BARGAINS"
. Dwxerigtion Price
Mued “All Type” Resistors  £1
Pre-formed %% watt Carbon
Resistors £
% watt Carbon Resistors £l
% watt Carbon Resistors €1
% watt Resistors 22 ohm-
2m2 Mixed 1]
1 and 2 watt Resistors 22
ohm-2m2 Mixed £l
Paks SX12- 15 contain a range of Carbon Film Resistors
of assorted values from 22 ohms 10 2.2 meg. Save
pounds on these resistor paks and have a full range to
cover yout projects
“Quantities approximate. count by weight

25 pieces of Audio Plugs. Sockets and Con
Inectors to include DIN 180°-240° Inline
36Pin, Speakers, Phono, Jack Stereo

and Mono etc Valued at well over £3normal Order

No. SX25.
OurPnce1 -SODer pak
Guaranteed 10 save you money.

SX26 3 Prs of 6 pin 240° DIN Plugs and

Chassis Sockets
SX27A 60 Assorted Polyslyrene Bead

Capacitors Type 9500 Series PPD £1.00
SX28A 50 Assorted ilver Mica Caps.

5.6pF-1 £100
SX29A S0 Assoned Silver Mica Caps.

180pF-4700pF £1.00
SX30A 50 ngn Voltage Disc Ceramics 750v

min up to 8KV Assorted useful values £1.00

SX31A 50 Wirewound 9 watt (avg) Resistors
Assorted values 1ohm-12K £1.00

j * TheThird and
* 3 FourthHand...
&

BEY ++ .. yOu always need
3 but have never got ““untit now
Thus helptul umit with Rod mounted
horizontally on Heavy Base. Crocodtle clips
attached torod ends. Six ball & socket joints
give infinite vaniation and positions through
360° also available attached to Rod a 22 diam
magnifier giving 2 5 x magnification Helping
hand unit available with or without magnitier
Qur Pnce with magnifier as illustrated ORDER
NO T402 £5.50
Without magnifier ORDERNO T400 £4.75

BI-PAK PCB ETCHANT
ANDDRILLKIT

Complete PCB Kift comprises

1 Expo Mimi Drill 10.000RPM 12v DC inci 3
collets & 1 x 1mm Twist bit

1 Sheet PCB Transfers 210mm x 150mm
1 Etch Restst Pen

1 %21b pack FERRIC CHLORIDE crystals

3 sheets copper clad board

2 sheets Fibreglass copper clad board
Full instructions for making your own PCB
boards

Retail Value over £15.00

OUR BI-PAK SPECIAL KIT PRICE £9.78
ORDER NO SX81

TECASBOTY

The Electronic Components and Semiconductor Bargain of the Year. A host of Electronic
components including potentiometers — roly and shider. presets— honzontal and vertical
Resistors of mixed values Z2ohms to 2M2 — 1/8 to 2 Watt. A comprehensive range of
‘capacitors including electrolytic and polyester types plus disc ceramics elcetera
Audioplugs and sockets of various types plus switches, fuses. heatsinks, wire, nuts’bolls,
gromets. cable clips andtyes, knobs and P C. Board. Then add to that 100 Semiconductors
to include bransistors, diodes, SCR's opto’s, all of whichare Gurrent everyday usable devices
InaK a Fantastic Parcel. No rubbish all identifiable and valued in current catalogues at well

wer £25 00. OurFight Against Inflation
— Beat the Budget

Nown with Depression
~,

Price —

JUST £6.50.

“CAPABLE
CAPACITOR PAKS"

Ouscription Price
Capacrtors Mixed Types £l
Ceramec Capacitors Miniature
Mixed fl
Mixed Caramics [ pf- S6pf [4}
Mixed Ceramics6801- 0.5m{  £1
Assorted Polyester/ Polystyrene
Capacitors
Mixed C280 type capaciiors
metal loil
Electrolytics, all sorts
Quality Electrolytics
50-1000m!
X4 20 Tantalum Beads. mixed
*Quantities approximate, count by weight

BARGAINS

20 x Large 2" REDLED

20 small 125 Red LED's

10 Rectangular Green LED's .2

30 Assorted Zener Diodes

250mw-2 watt mixed voltages,

all coded New.

4 Blach Instrument

Knobs—winged with pointer %*
Standard screw. Fit size 29 x

20mm. 50p
20 Assorted Siider Knobs
Black/Chrome, etc £l
12 Neons and Filament Lamps. Low
voitage and maifs — various types
and colours — ome panel mounting  £1

SX52
6 Black Heatsink will it T0-3 and
T0-220. Ready daitled. Half price
5 value £l
$X53 1 Power finned Heatsink. This heatsink
gives the greatest possible heat dissipation
in the smallest space owing to its unique
staggered fin design. pre drilled
T10-3 Size 45mm squarex 20mm high. 40p
10-66size 3I5mmx 30mmx12mm. 35p
1 Heat Efficiency Power Finned Heatsink
90mm x 80mm x 35mm High. Drilled to
take up to 4 x
70-3 devices
£1.50 each

PROGRAMMABLE UNIJUNCTION TRANSISTOR

‘PUT" case T0106 plastic MEU22 Similar to
2N6027 /6028 PNPN Silicon

Price: 1-9 10-49 50-99 100+ Normal Retail
Each:20p18p 15p 13p  Price£0.35each

SX33A 6small (min (SDST/SPDTToggle
Switches 240v Samp £1.00
SX35A go Fh?(:r Switches:,

£1.00
SX32A 12 Assorted Jack & Phono plugs.
sockets and adaptors, 2.5m,
3.5mm and standard sizes £1.00
SX71 50 BC108 “Fallouts” Manufac-
turers out of spec on volts or
ain You test.
mixed bundle of Copper clad
Board kibre géass and paper.
Sm? le and double sided.
fantastic bargain

SX38 100SiliconNPN Transistors—all
perfect Coded mixed ! pes with
data and eqvt sheet. rejects
Real value
S$X39 100 S:Ilcon PNP Transistors—
all ﬁerfecl Coded mixed lyﬁes
with data and eqvt. sheet
rejects. Fantastic value £3.00

The best hnown Power Transistors in the
World — 2N3055 NPN 115w.
Our BI-PAK Special Offer Price:

£16.00

BD312 COMPLIMENTARY PNP POWER
TRANSISTORS: T0 2N3055.
Equivalent MJ2955 — BD312 — 103
SPECIAL PIIC[l:nJO sach
off

SHOP AT 3BALDOCK ST.. WARE, HERTS

BARCLAYCARD ALSQ ACCEPTED TEL (092013182 GIRQ 38

. TERMS. CASH WITH ORDER, SAME DAY DESPATCH ACCESS
ADD 15" VAT AND 75p PER ORDER POSTAGE AND PACKING

BRAND NEWLCD
DISPLAY MULTITESTER.
RE 188m
LCD 10 MEGOHM INPUT IMPEDANCE
*3'% digit *16 ranges plus hFE test facility for
PNP and NPN transistors *Auto zero. auto
polanty *Single-handed. pushbutton
operation *Over range indication *12.5mm
{2-inch) large LCD readout *Diode check
*Fust circuit protection *Test leads. battery
and instructions included
Max indication 1999 or — 1999
Polarity indication Negative only
Positive readings appear
without + sign
Input impedance 1) Megohms
Zero adjust Automatic
Sampling hme 250 mitiseconds
Temperature range — 5°C10 50°C
Power Supply 1 x PP3 or equivalent 9v
battery
Consumption 20mw
Size 155x 88 x 31mm
RANGES
DC Voltage 0-209mV
0-2-20-200-1000V. Acc' 0 8%
AC Voltage 0-200-1000V
Acc.1.2% DCCurrent0-200uA ¢
0-2-20-200mA.0-10A. Acc: 1.2% &,
Resistance 0-2-20- 200K ohms o
0-2 Megohms. Acc: 1%
BI-PAK VERY LOWEST POSS PRICE
£35.00 each

SINGLE SIDED FIBREGLASS
BOARD

Sq.les.  Prics
Ix2%" 100 £1.50
11x3" 100 £1.50
13x3" 156 £2.00

DOUBLE SIDED FIBREGLASS
BOARD

FB4 2 x4 110 £2.00

SIL/ICON POWER TRANSISTORS
- T03
NPN like 2N3055 — but not full spec
100 watts 50V min.
10 for £1.50 — Very Good Value
100s of uses — no duds
Order No. SX%0

REGULATED
VARIABLE STABILISED

POWER SUPPLY
Varable from 230 voits and 0.2 Kmps Kit ncludes: -
1 — VPS30 Modvde, 1 - 25 volt 2 amp transformer,
1 - 050v 2’ Panel Meter, 1 — 02 amp 2° Panel Meter,
1 - 470 ohm wirewound potentiometer, 1 — 47 ohm
wirewound potsatometer Wiring Degram
inchoded VPS30 KIT
SIREN ALARM MODULE
rican Pofice type d from any 12
voltsupply Into 4 or 8 ohm wnkov Idsal for car
burglar alarm, freezar break-down and other
sacurity purposes. BP1245 watt 12y max -

Siron AurmModule £3.85

MORE BARGAINS!

SX51 60 metres PYC covered Hook-up
wire single and stranded Mixed
colours.

SXS8 25 Assorted TTL Gates 7400
Series. 7401-7460.

SX59 lOAssuted flip Flops and MSI.

20 Assarted Slider
Potentiometers

SX62 40 Assorted Pre-Sets Hor/Vert
elc.
10 Reed Swilches — glass type
3 Micro Switches — with lever

n Ware 3182 NOW ang




I-PAK BARGAINS

MINIATURE TOOLS FOR HOBBYISTS i .

TRIACS — PLASTIC

CAMP — 400v — TRNZ — TAG 1260
10FF 100FF 50 OFF

40y £1.75 ]
8 AMP 400v — T0220 — TAG 425
7 815 12150

SLIDER POTENTIOMETERS

Pustc 40mee Teavel Mon ALL AT
SX83 5 « 20 ohme 1a VAl

X875 -« 50
suso o S o PER PAK
SX85 5« 2 i SX885 : 100) Ln
SXB8 5120 log  SXP06 | meg 1n

SX&0 250 Sihicon Orodes—Swilching like
IN4148 DO-35. All good—uncoded Worth
doubleour price. 45v 75mA £1.25

SX&1 250 Sihcon Diodes—General Purpose. like
0A200/202 BAXi3/16 Uncoded
30-1001200mA DO-7 1.5

SX44 105ASCR's TO64 32 50v, 3x 100v. 2 x
200v. 2 x 400v. Super valve less than 2
price £l
SX45 105ASCR's T066 2 x SOv. 2x 100v 4 x
00+. 2 x 400v Al coded Brand new, a
— Oveawayal

<
-

(\)/\

Bi-PAK'S OPTD 83 SPECIAL

Aselection of large & Small size LED's in Red
Green, Yellow and Clear, plus shaped devices
of different types. 7 Segment displays, pheio
transistors, emitters and detectors.

Types Ike MELY1, FPT100 etc. Plus Cadmium
Cel ORP12 and gemn phow  wansistor
0CP71. TOTAL OF Z PIECES

U/NQ SXS74
valed - Normal Retad £12 00

& £5.00

1 Amp SILICON RECTIFIERS
Glass Type simitar INADOO SERIES INADD 1-INADDA
50 — 500v — uncoo.d — you select for VLTS

ALL perfect Bevices — NO Guds Min SOv

50 tor £1.00 — worth double ORDER NO SX76

Silicon General Purpese NPN Transdors 10-18 CaseF
Lock fit leads - coded Cv7644 Similar 10 BC147 8
~ BC107- 7789 ALL NEW' VCE 70v 1CS00mA 2
Hie 75-250 S0oft 100 of S00oft 1000 o o
PRICE rzw:uomsomw,s
Sikcon Genesal Purpose PNP Transwstors 10-5 Case
Lock Iit teads coded CV9507 similar /NZ90SA 1o
BFX30 VCGU leil)rM M-\m‘.\OALLN(W‘
1000 ot

00 of
mcstz.'m uw muncasw
Order as V9507

Minalure round nose side culiers
wsuiated randies 4vch lengin Urder
No Y043

wallet. Sizes 0 BA 24.6-8 BA. Order No T182

FLEXEY DRIVER NEON SCREWDRIVER

A tonble shah scre t hose awkward 1o ge: a1 screws Ovesal 74 biade no NS1 8.86p sech

Meviatare ose Jlers - insilated length E¥unch Ocder N Flai blade davm FS-2 Tross powt no !

tangles 5 2agth Oider No Y044

Mty oh sy lved

Nandies S¥rch leigth Urder No YOUS

Muiature end ag pers msupled handles
S 4Vainch enges Order No- YO46

\

Minatuie smge nose pliers wih oe ALL AT
cuner ang wriaied yews - esulated

handies Sech lengt. Ordei Wo Y042 1.25
sach

All with insulsted handles

EXPERIMENTOR

530 blade no NS2 0.50p sach

GRIP-DRIVER

Binch long stiewdnver wah prng loaded grp on
0 position wie reschig inig

ces (rdet %0 SO-1 Fla) blade dmm

Satistaction or your money back has
) always been BI-PAK s GUARANTEE and 1t stillis
INEXPENSIVE TOOLS OF IMMENSE VALUE All these Sale tems are in stock i quantity ang

Waoed wee Sipper CATRL CrimOes 22’ 259581 we will despatch the same day as your
Jet munals o1 ¢amging s No W62 D ow pice £1.28 nach order 1S receved

. IC SOCKETS
Plastic Boxes The lowest price ever.

Coloured Black Close fittin
BOXES - ALUMINIUM - 9 The more you buy the cheaper they come!

PLASTIC

ALUMINIUM BOXES
Made with Bright Aluminium folded
consiruction with deep lid and screws

W H  OrderNo

2% 1% 159

2% 1% 161

2% 2 163

1 164

3 166

167

Flanged Lid. fixing screws into brass bushes

s,zgo-ef w "gH Order No Price Pin 100ff SOoff 100 off
4 2 1 141 £1.00 Spm 85 £35S0 €500
4% 2n in 143 g1.30 [ 14vi % £S5 (650
6 3% 2 144 £1.80 16pin 95 €400 €100

Plastic as above but with aluminium top panel
4 2% 146 £1.40

1
e VOLTAGE REGULATORS
e + egalive +
T0220 7305500 7505 5%
£2.14 7812509 7912 - 55
7815509 7915 5%

Ai measurements for boxes are shown in inches. L = Length. W = Width. H = Heigh! 1824 -S50p 7924 - S5

SEMICONDUCTORS FROM bw3se Ni-CAD CHARGER

Universal Ni-Cad battery Charger Ait piastic

3 AROUND THE WORLD case with 1 up g Charge/Test swilch LED

ind icatorsal each of the five charging points
Charges - Power -

' A Collection of Transistors, Diodes, Rectifiers, Bridges. SCR's :
' ‘J Triacs. IC's both Logic and Linear plus Opto's all of ™~ PP3(3V) 220-240V AC

which are curent everyday usable devices U12(1 SVpeniite) [Dims -

U115 CH 210 x 100 x 50mm

Guaranteed Value over £10 at Normal Retadl Price U2(1 5V-D) £6.95

I Data etc.in ‘ i POWER SUPPLY 0uRPRICE £3.25
lor every pak ! Power supply fits directly into 13 amp socke!
only Order No SX5F Fused for safely Polarily reversing sockel

=% . B_-

Silicon NPN'L’ TypeTransitors
10-92 Plastc centre collector -
Like BC182L — 183L, — 184L 2
VCBO 45 VCEQ 30 (C200mA Hie 100-400 |+ /

ALL perfect devices — uncoded ORDER AS SX183L
50 oft 100 oft 500 off 1000 off

€1.50 £2.50 €£10.00 €17.00

T A_?" ™ ' Vollage swilch Lead with mult; piug
b inpul - 240VAC 50HZ Cutput -3 45 6
7598&12V0C Rating -300ma  MW88

DIGITAL VOLT METER MODULE
3 x 7 seqment dplays Basc Cicun §- vE s“'lco" BR'DGE
isiuctions proviced 1o exiend vollage & curem) RECT'F'ERS
tanges Opesating votage 912V Comprieing 4 % 1] smp
Typ Power Consumpuon SOmA rectifiers mounted on FCG

0/K0 SX39 Once only pace

£9.95 VRM — 160vits ; ‘ 1

PNP SILICON TRANSISTORS:
Similar ZTX500 — 2TX214 — E-Line

VCEQ 40 VCBO 35 Ic 300mA Hfe 50-400

Brand New — Uncoded — Pelect Devices

50 off 1000 500 off 1000 oft

£2.00 £3.50 £15.00 £25.00
Order as ZTXPNP

MULTITESTERS

1,000 opv Including test leads & Battery
JAC volts:- 0-15-150-500-1,000
1 40C voits:- 0-15-150-500-1,000
JHOC currents - 0-1ma-150ma
IF|Resstance:- 0-2.5 K ohms 100 K ohms
“Dims:- 90 x 61 x 30mm

.0/N0.1322.0UR PRICE £6.50 ONLY
DOME TWEETER

Dome Tweeter for systens up 10 SOW. impedence 8
ohms, Frequoncy Response 2000-20000Hz. Dims
98mm dia x 31mm deep.

OUR PRICE £2.86 O/No. DMT200

30,000 opv. Including 1es! leads and case

AC vois - 02.5-10-25-100-250-500- 1,000

OC vohs - 0-025-1-25-10-25-100-250-1,000

OC current- 0-50ua 0-5ma-50ma 0-12amos
Resistance - 0-6K ohms-70K ohms-6meg ohms
60meg ohms

Decibels - -20d5 ro plus 564b

Short test:- Internal buzzer

Dims- 160 x 110 x 50mm

0/No. 1315. OUR PRICE
ONLY £24.75

Send vour orders to Dept ETI3, BI PAK PO BOX 6 WARE HERTS Q
SHOP AT 3 BALDOCK ST . WARE HERTS

ELECTRONIC SIREN 12v DC IFM — 1.5Amps

Red plastc case wih adwsiadle lixing

teacket Emas hgh pched waing sate o

ki Ll 100ff  £1.00

s ) 50 off  £4.50
100 off  €7.50

Power 12 v OC Order No. As: 4RI BRect.
Our Price:- £5.50

SPECIAL OFFER OF STEREO AUDIO MODULES

Fully built and tested in our factory
A COMPLETE SET TO GIVE YOU 70 WATTS TOTAL
35 WATTS (rms) PER CHANNEL 55v POWER SUPPLY
Kit comprises
2 x AL80 Power Amplifiers 1 x SPM120/55 Power Supply
1 x PA 200 Stereo Pre-Amplifier 1 x Transformer 55v
1 x Front Panel Black with White lettering 2 x Coupling Capacitors & Y Reservoir Capacitor
4 x Black Knobs with White Pointer Full hook-up chart
NORMAL RETAIL PRICE f52 COMPLETE ~ SAVE £14
OUR SPECIAL OFFER PRICE FOR 1 MONTH ONLY
Qrder by phone NOW with your Credit Cwd -

Ring: S 0820 3442/3182 for | diete despatch
((;'1‘:" n‘:;;Nw-n AUDIO KlYlmm. e e COM PLETE

Use your credit card Ring us on Ware 3182 NOW and
§e! your ovder even faster Goods normally sent 2nd

TERMS CASH WITH ORDER. SAME DAY DESPATCH. ACCESS Class Ma

) % cing 1 0 182
end vo s 3 3 A Q 1 you! o« der ter G
BARCLAYCARD ALSO ACCEPTED TEL (09201 3182 GIRO 388 7006 f§ Remember you must add VAT at 15° 1o your order
Add 15" VAT AND 50p PER ORDER POSTAGE AND PACKING - Total Postage add 50p per Total orde:




electromize

AUTO-ELECTRONIC PRODUCTS

KITS OR READY BUILT

ELECTRONIC IGNITIO

10TAL ENERGY DISCHARGE

3 b3
L 14 RONIC 1GNITION

YOUR CAR
AS GOOD AS IT

* Is it EASY TO START in the cold and the damp? Total Energy
Discharge will give the most powerful spark and maintain full
output even with a near flat battery.

Y Is it ECONOMICAL or does it “go off” between services as
the ignition performance deteriorates? Total Energy Discharge
gives much more output and maintains it from service to
service.

Y Hasit PEAK PERFORMANCE or is it flat at high and low revs.
where the ignition output is marginal? Total Energy Discharge
gives a more powerful spark from idle to the engines max.
{even with 8 cylinders).

Y Do the PLUGS and POINTS always need changing to bring
the engine back to its best. Total Energy Discharge eliminates
contact arcing and erosion by removing the heavy electrical
load. The timing stays ‘spot on’’ and the contact condition
doesn’t affect the performance either. Larger plug gaps can be
used, even wet or badly fouled plugs can be fired with this
system.

PROTECT

YOUR CAR

WITH AN
ELECTRONIZE
ELECTRONIC ALARM

* 2000 COMBINATIONS provided by an electronic key - a
minature jack plug containing components which must match
each individual alarm system. (Not limited to a few hundred
keys or a four bit code).

* 60 SECOND ALARM PERIOD flashes headlights and sounds
horn, then resets ready to operate again if needed.

v 10 SECOND ENTRY DELAY allows owner to dis-arm the
system, by inserting the key plug into a dashboard mounted
socket, before the alarm sounds. (No holes in external
bodywork, fiddly code systems or hidden switches). Re-
closing the door will not cancel the alarm, before or after it
sounds, the key plug must be used.

Y INSTANT ALARM OPERATION triggered by accessories or
bonnet/boot opening.

* 30 SECOND DELAY when system is armed allows owner to
lock doors etc.

"5‘ ! Access and Visa
Welcome. Write or
- Phone Quoting Number

JULD BE ?

* Is the PERFORMANCE SMOOTH.The more powerful spark

of Total Energy Discharge eliminates the ‘near misfires'whilst
an electronic filter smooths out the effects of contact bounce
etc.

Most NEW CARS already have ELECTRONIC IGNITION.
Update YOUR CAR with the most powerful system on the
market - 3% times more spark power than inductive systems -
3% times the spark energy of ordinary capacitive systems 3
times the spark duration.

Total Energy Discharge also features:

EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER
SWITCH, LED STATIC TIMING LIGHT, LOW RADIO
INTERFERENCE, CORRECT SPARK POLARITY and
DESIGNED IN RELIABILITY.

* IN KIT FORM it provides a top performance system at less than

half the price of competing ready built units. The kit includes:
pre-drilled fibreglass PCB, pre-wound and varnished ferrite
transformer, high quality 2uF discharge capacitor, case, easy
to follow instructions, solder and everything needed to build
and fit to your car. All you need is a soldering iron and a few
basic tools.

FITS ALL NEGATIVE EARTH VEHICLES

6 or 12 volt, with or without ballast.

OPERATES ALL VOLTAGE IMPULSE TACHOMETERS:
(Older current impulse types need an adaptor).

STANDARD CAR KIT £15-9
Assembled and Tested £26-70

TWIN OUTPUT KIT £24-55

For Motor Cycles and Cars with twin ignition systems

Assembled and Tested £36-45

Don’t Wait Until
Its too Late ~
Fit one NOW!

Y& DISABLES IGNITION SYSTEM when alarm is armed.

* IN KIT FORM it provides a high level of protection at a really
low cost. The kit includes everything needed, the case,
fibreglass PCB, CMOS IC's, random selection resistors to set
the combination, in fact everything down to the last nut and
washer plus easy to followinstructions.

FITSALL 12VOLT NEGATIVE EARTH VEHICLES.
SUPPLIED COMPLETE WITH ALL NECESSARY LEADS
AND CONNECTORS PLUS TWO KEY PLUGS

£2495) rer

£1{UK)

CAR ALARM KIT

Prices

ASSEMBLED AND TESTED £ 37 95[ incluce

ELECTRONIZE DESIGN

Dept.D - Magnus Rd - Wilnecote
Tamworth - B77 5BY
tel: 0827 281000




PROJECT

ALARM MODULE

This module is very small, very cheap, very simple and extremely
loud indeed. Use it to make an existing burglar alarm tamper-proof
or as the basis of a new system. Design by Phil Walker.

his project is designed to

monitor the state of open and

closed loop alarm circuits,
together with the main power
supply. If disconnected from the
main system or from its external
power source, it will trigger the
internal noise source to draw
attention. A rechargeable battery
inside should keep it going for some
hours once triggered; the unit
cannot be reset until the fault
condition has been removed.

A delay has been built into the
trigger circuit so that the initial
alarm tone is at reduced volume:
useful if you wish to dash into a
protected area and switch off the
alarm circuit before all hell breaks
loose, or if you've triggered it by
accident. This could be shortened
from the present 10 seconds or so if
more immediate response is
required. The sound output from
the device is quite painful at close
guarters even though the battery

rain is reasonably small: testing the
project in our workshop nearly led
to insurrection and multiple
lynchings by the staff from our other
-magazines! If used in a car the
normal current drain from the car
battery will be less than 5 mA. The
time delay in this case may need to
b’:e altered for best effect (C1 adjusts
this).

The Alarming Truth

The circuit for this project can
be considered as four basic blocks.
The first is dedicated to detecting all
the alarm conditions, which are
power failure, closed loop
disconnection, and open loop
contact. All these conditions will
start the delay timer in the second
block, and all except the power
failure detector will make the alarm
sound immediately.

The second block contains a
time delay circuit, a thyristor latch
and a power switch. When an alarm
condition is detected in the first
block, the time delay circuit will
start. This may allow a small amount
of current to flow through the output
power switch, thus making a low
volume sound as a

The Alarm module is completely self-contained. Here you can see the tweeter, the
reset button and DIN socket for connecting the alarm sensor switches and optional

external alarm.

With the case apart you can see how the tweeter fixing screws hold the PCB stand-

off pillars in place.

warning. If the alarm condition is
not a power failure, a larger current
will be drawn to make a more
definite sound.

If the alarm condition persists
until the delay circuit times out, the
SCR switch can be turned on,
switching the sound output to
maximum, activating the relay
driver and maintaining this
condition until the reset button is
pressed and released. However, the
reset button is not effective unless
the alarm condition has been
removed from the input circuitry.
The reset button also acts as a test
button in that it causes the alarm to
sound while it is pressed (but only
when everything else is in a normal
condition).

The third block is the alarm
sound generator and output
transducer. The basis of this is a
self-oscillating transformer-coupled
multivibrator. This is tuned by the

capacitance of the piezo-electric tweeter
to a frequency of a few kilohertz. Note
that a normal loudspeaker is not usable
here.

This circuit configuration takes the 8V
available from the battery and converts it
to an approximate sine wave of around

18V peak to
BUYLINES

There are a number of unusual com-
ponents for this project. The piezo-
plectric tweeter is the Motorola type A
and can be obtained from BK Electronics
itd, 37 Whitehouse  Meadows,
Fastwood, Leigh-on-Sea, Essex SS9 5TY.
Fhe pot core can be ordered as type
29-835-41 from Neosid (Small Orders),
PO Box 86, Welwyn Garden City, Herts
AL7 1AS. The relay is RS type 349-658, or
plse the Electrovarue type 42 should fit.
Electrovalue are at 28E St Judes Road,
Englefield Green, Egham, Surrey TW20
DHB. Watford Electronics, 33/34, Car-
diff Road, Watford, Herts stock the
PN5062, and the PCB can be obtained
from our PCB Service on page 83.




peak across the tweeter. As these
devices are much more efficient
than moving coil loudspeakers, the
sound output is pretty high. In
addition the current drain from the
battery is only about 30 mA while
the alarm is sounding. While not
sounding, the battery is charged via
the LM334Z constant current device
(this feature should be omitted if a
normal PP3 battery is used).

The final block of the project is
the relay driver. This consists of a
VMOS FET acting as a switch to
turn on the current through a small
relay. A diode is placed across the
coil to absorb the back EMF when
the current is switched off. The
contacts of the relay can be used to
activate an external alarm if
required.

A useful tip: when assembling
and testing this project connect the
external +12 V supply first, then
ensure that the ‘closed loop’
contact is connected to 0 V and the
‘open loop’ is unconnected before
connecting the internal battery.
Alternatively, a wool pullover or
thick cushion may be used.to
protect the ears!

Construction

The prototype unit fitted into a
small general purpose box. The
piezo-electric tweeter was screwed
to the outside and the circuit board
mounted with pillars to the same
screws. For better protection, the
mounting screws can be made loose
at the case and PCB so that there
can be no possibility of undoing

them from the outside of the case.
A trace of epoxy glue on the
threads should hold them in the
right place. Then again, there’s
always pop rivets.

The construction of the PCB
poses no unusual problems
provided that the component
polarities are followed carefully
(although some lead bending may
be necessary). The transformer, T1,
is a standard RM10 ferrite
transformer core. Starting at one of
the inner pins of the single section
former, wind on 100 turns of 32
swg wire and terminate it to one of
the outer pins. Now wind on from
the remaining outer pin,
another 100 turns in the same
direction and terminate this to the
inner pin adjacent to the start of the
first winding. If desired, a layer of
tape can be placed over each layer
of wire to keep the windings neat.

When assembling the
transformer, place the ferrite cores
around the bobbin and without
pressing the centre of the cores at
all ease the clips provided into the
recesses on the ferrite parts.

For connection to the outside
world we used a seven-pin DIN
plug and socket. This was sufficient
to carry all the necessary
connections, including the relay
output. However, you may prefer to
solder wires from the sensor directly
onto the PCB. For added protection
the ‘closed loop’ connection could
be used to ensure that the case
could not be opened without setting
off the alarm.

PROJECT

HOW IT WORKS

The sound output from the unit is pro-
duced by TX1 (a piezo-electric tweeter)
which is driven Ey the oscillator Q7,
8,R18,19 and T1. The frequency of
operation of the circuit is determined by
the inductance of T1 and the
capacitance inherent in TX1.

If SCR1, Q2 or Q3 (via PB1) are on
then the current throu§h R17 will make
Q6 conduct, thus applying the battery
voltage to T1 and the relay driver circuit
around Q9. This causes the alarm to
sound and also activates any external
device connected to the relay contacts
RLAT1.

The presence of an external power
supply is sensed by Q4. This transistor is
kert non-conducting while the input
voltage is above about 10 V and the
voltage across R11 is greater than about
8 V. If the supply voltage drops below 10
V or Q2 conducts, then the voltage
across R11 will drop and allow Q4 to
conduct. This causes C1 to charge up via
R14 until Q5 conducts enough to turn
SCR1 on via ZD2. This then sound the
alarm.

Q2 can be turned on in two ways.
Either the ‘closed loop’ input can be
disconnected from ground, allowing
current to flow down R2,3 and D2 into
its base, or the ‘open loop’ input can be
grounded, thus turning on Q1 and su
plying Q2 base via R6. Both these condi-
tions are abnormal and will trigger the
sound circuit after a short delay.

The reset switch PB1 is connected to
the anode of R1 on one side and to Q3
collector on the other. In order for the
unit to be reset by this switch, Q3 must
be on. This is only the case when Q2 is
off and the input supply voltage is con-
nected. When Q3 is on and PB1 is
operated, the anode of SCR1 is pulled
low, thus removing its holding current.
When PB1 is released, SCR1 will not
conduct until it is triggered again. Note
that the alarm will sound when PB1 is
pressed to test or reset the unit.

10 O-
EXTERNAL { O
ALARM | o

+10-18V O Pt
R2 R7 com R12 R16
10k %0 10k 10k
OPEN LOOP O=—=AAAN— > o4
R1 R10
10k 68R

CLOSED LOOPO

Q e

SCR1

S +
R11 R13S Cl=
10k 100k 100u

ov
NOTE:
IC1 1S LM334Z SCR1 IS C103 OR SIMILAR
Q14,6 ARE BC212L D1,11 ARE 1N4001
Q273,78 ARE BC108 D2-10 ARE 1N4148
Q5 ISBC182L ZD1 IS 3V9 400 mW ZENER
Q9 IS VNESAF 2ZD2 IS 2V7 400 mW ZENER

Fig. 1 Complete circuit diagram of the Ell Alarm Module.
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EXTERNAL
SUPPLY

FROMPP3 | OV
NICAD 1 .gva
k

9

a

2N5062

c103

(TOP VIEW)

k
9
kga a

|-

b
TO EXTERNAL
ALARM

— ‘OPEN’ LOOP

t—p ‘CLOSED’ LOOP

\ TOPB1
(RESET)

Fig 2. Component overlay for the Alarm Module.

PARTS LIST

Resistors (all }W, 5%)
R1, 2, 4-6, 8,

9,11,12,

15, 16 10k

R3, 17 2k2

R7 1k0

R10 68R

R13, 14,

18-20 100k

R21 220k
Capacitors

C1 100u 10 V tantalum
Cc2 100n ceramic

Semiconductors

IC1 LM334Z
Q1,4,6  BQIA
Q2,3,7,8 BCI08
Q4

BC182L
VN66AF
SCR1 C103 or 2N5062
D1, 11 1N4001
D2-10 1N4148
ZD1 3V9 400 mW zener
ZD2 2V7 400 mW zener
Miscellaneous
PB1 single pole push-button
RLA two-pole relay, 12 V 200 R
coil, PCB-mounting
AL RM10 pot core (A, =

400), with 100 + 100
turns of 32 swg copper
wire on a single section
bobbin (8 pin)

™1 Motorola piezo-electric
tweeter type A

PCB (see Buylines): PP3-sized
rechargeable Nicad battery; metal case
approximately 100 x 100 x 50mm; bat-
tery clips, nuts, bolts, pillars, etc; op-
tional seven-pin DIN plug and socket.

!

This vertical view shows the internal layout of the project with the wiring
connections. With a case of the specified size, there is just enough room for a
PP3 battery.
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B} B @ Micro Computer FLOPPY DISC INTERFACE

Please phone for availability Incl. 1.0 operating system

,\’N‘v:“'”';:- e, BBC MOde| A£299 m + m lnsta"atlon

BBC Model B £39§ Phone or send for our BBC leaflet

i T
,:xz,cc',:f A) tc: r;;zg"]'ts BBC FLOPPY DISC DRIVES
e Single drive 5% 100K £235 + £5 car.

Fitting charge £15 e
Individual upgrades Dual drive 5% 800K £799 + £8 carr.

also available BBC COMPATIBLE DRIVES

WORD PROCESSOR ‘VIEW'  PRESTEL ADAPTOR 'ese aré drives with TEAC FDS0 mechanism
and are complete with power supply

18K BOM th 2 PROCE a0 e602/2z50 SINBLE 100K £190; 210K £261; 400K £340
TELETEXT ADAPTOR £170 DUAL: 200K £360; 400K £490; 800K £610
£195.00 '
ACORN SOFT/BBC SOFT/GAMES PADDLES IN STOCK OFFICIAL B} B E DEALER
CASSETTE RECORDER MONITORS Q ACORN ATOM @
Ferguson 3TO7 £26.50 & £1.50 carr| MC EM 1401 1 Coou Monior  MICROVITEC 431 M/S 14 Basic B(ﬂ‘"%:‘pm'l‘:’f" £
Cassette Leads £3.50 DAL+ KR e _ Colour Monitor § L4 £8 carr Atom Disc Pack £299 + £5 carr
Computer Grade Cassettes GBIt 5 + e RGB Los for BMC/KAGA rig | 3A SV Regulated PSU B8+ £ car
£0.50 each £4.50 for 10 & £1 carr | KAGA 12in Hi-Res Green Monitor  Composite Video Lead £3.50 Phone or send for our BBC Atom
£170 + £6 carr list.
NEC PC 8023 BE-C PRINTERS EPSONMX80&\d100F/T3

0 BOCPS 80 cols

100CPS, 80 cols
Logic Seaking, SEIKOSHA GP 100A MX 100 100CPS 136 cob
Bidhcﬁoa:,:m:ard and 80 Cols 30 CPS - ngnc‘So;;lr’lg, Bi-
Reverse 0 irectional, ima
Propor_liond_S;:cing,Au(o Full ASCll e GRAPHICS Printing, 9x 9 M-t;'i:
Underline, Hi-Res and Biock 10" Wide Auto Underline
Graphics, Greek Char. Set. Now only £175 + £6 carr. MX 80 F/T3 £326

MX 100 F/T3 £430

Only £320 Ask for details on GP 250A X W0 T e

+ f£8carr. Parallel Printer lead for BBC/Atom to most printers £13.50
Variety of interfaces, ribbons in stock
2,000 fan fold sheets 93" x 11” £13.50 + £3p & p

RUGBY ATOMIC CLOCK CONNECTOR SYSTEMS RIBBON
This Z8O micro controlled clock/calender 1.D. CONNECTORS JUMP LEADS AMPHENOL CONNECTORS CABLE (Grey)
receives coded time data from NPL Rugby. {8peedblock Type) 4in Ribbon Cable with headers | 35,5, Soider Type Plug
The clock never needs to be reset. The No “""“‘:d Recep- “::" ¥ pin 16 pin 24 pin 40 pin (centronix type)  560p | 10 way 60p
facilities include 8 independent alarms and for T N i e e d ;“" 1esp 240p : 36 way Solder Socket 14 way 80p
each alarm there is a choice of melody or 2 Wor o 40 | e mibbor :bhm:m“’ (centronixtype)  860p ;g way 1:3
alternatively these can be used for electrical 26 176p 160p 300p 20pin 28 pin 3¢ ,h": ':h san"Dc Plug 26:: 140p
switching. A separate timer allows recording 34 20p 100p 380 | 1 end 210p 7700 3000 | 24w g;."‘f;‘f’m'”’ 5000 | 3 way 200
of up to 240 lap times without interrupting 4 20p 1%0p B50p | 2ends  280p 386p 40p 640p Y eee type) B0op | 40way 285p
the count. Expansion facilities provided. 80 Z%p 20p 8009 | 24in Ribbon Cable with D. Conn | 24 sy Solder Socket 500p | 50way 330p
See July/August ETI for details. Complete Kit 25 way Mele 800p Famale 880p | 24 way IDC Plug 4gsp | B4way e
£120 + £2.00 p&p j RaSACOm R OF EURO EDGE
! ingle el .50
MICROTIMER D-CONNECTORS %::"?ngl? erF1d Fe;:aleﬁt? gg CONNECTORS CONNECTORS
a ¥
6502 Based Programmeable clock timer with Sway % w:ayu.:’ woy T way | 2 Mae el £10.00 o g et Ede Coml . o.1h_o.1::
* 224 switching times/week cycle Sods  90p TH0p W0p 280p | 24" Male-Female  £1150 | DINSTO o By [t 20 170
* 24 hour 7 day timer Angled  180p Z0p 206p 426p | DIL HEADERS 191799 ::y' :: 1: 223wy 2109 —
+ 4 independent switch outputs directlyinterfacing to FEMALE older 1DC| 16122 x32way 280p X20p| 2x25 way 28p 220p
thyristor/tnacs Solder 110p 210p 30p | o
* 6 digit 7 seg. displays to indicate real time, ON/OFF and Reset | Angied T e ey o % oy e d Horsd -
i Hood %p 96p 96p 128p 1 12 o
umes 16 pin S0p 110p | Angled 3x32 way - 400p| 2x50 way
* Output to drive day of week switch-and status LEDS. 24 pin 100p 180p | 32 wayzidca+c &25p| 1x77 way 7000 -
Full details on request. Price for kit £57.00 40 pin 200p 22p | ifor 232 mmelynba +c)] $100 Conn - 800p
MICRODOCTOR SOFTY Il INTELLIGENT PROGRAMMER 5BEC|A|-
This is not a logic analyser or The sysmm for Engineers snd Hobbysts. You can FFER
o develop programs, debud, verify end commit to EPROMS or use in host Computer by using 2114L 80p
an oscilliscope. It tests a softy as aromulator. Powerful edhting faciiities permit bytes, blocks of bytes changed, deleted gg;gusn 250p
microsystem and gives a or inserted and memory contents can be observed on ordinary TV. Accepts most +5v Epoms. | 41182 ’.g:
printed reprint on RAM, Softy Il complete with PSU, TV Lead and Romulator lead £169 :}1392-3 4::
ROM and 1/0 — it will print
memory map, search for BOOKS (No VAT p&p £1)
code, check dataline shorts UV ERASERS TRAINER KITS 1| G408 Cook Book o5
and operates peripherais '“’"'. Book
Microdoctor UVIB uptoBEproms  £47.50 {' 6502 Junior Computer £86.00, || Programming the 28 B
3 ¥ " 6802 Na | m. 280 Microcomp. handbook £5.95
complete with PSU, UVITwith Timer £80.00 ncomp Programming the 6502 £10.25
Printer, probe cable UV140 up to 14 Eproms £61.60 | 5803 Nancomp It B0 | g5 Assy. Lang. £12.10
and two configuration UVM4iwith Timer  £78.00 | 1802 Micro Trainer £ | g502 Applications ) £10.20
boards. £295. (Carr E2/eraser] ESOManta £116 | 6502 Softwars Design £0.05
All erasers are fitted with 280 Menta £115 E!Gl.rr: A — fﬂ!
mains switches and safety {fully built and documented) ige: Bmection ofidsabooks, intes-
i . facing books, books on BBC, etc in
PLEASE SEND SAE FOR PRICE LIST interlocks Full details on request "0 Ctock. As fof our ist.
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Microtan Clock

Switching For

Software Tests
K. E. Knibbs, Huntingdon

I designed this circuit because |
needed a system of switching the
clocks on Microtan system from the
normal speed of 750 kHz to 1 MHz in
order to test software in real time
which had been written for a stand-
alone 6502 controller. The circuit
functions as follows: the two

oscillators fire the monostables 12
and IC3 for their minimum period of
approximately 20 nanoseconds. Only
when these fire at the same time does
an output appear at pin 3 of IC5d:
This pulse is used to clock the D-type
flip-flop 1C4, the input of which is the
debounced switch. The output
enables IC5a or IC5b which allows
either a 6 MHz or an 8 MHz clock
signal to enter IC5c. This ensures that
no clock pulse is either too short or
too long and is glitch-free. The circuit
has been in use for over three months
and no system crashes have been
caused by it.

Low Resolution

Pulse Generator
G. Foote, Woodford Green

This circuit produces pulses whose
width iscontrolled bya three bit word
and which can be used to control
motors and similar devices where
high resolution isn't needed.

IC1 is a decade counter with out-
puts ‘0" to ‘9’ going high in turn. Here
it counts from ‘0’ to ‘8" and is reset by
the ‘9" output which is connected
back to the resetJ)in. Outputs ‘0’ to
‘7" are connected to IC2, an eight-
line-to-one-line multiplexer. The out-
put which is connected to pin 3 by
the internal switches of the IC
depends on the value of the three-bit
word on pins 9, 10, 11.

IC3 is configured as a bistable
and is set by the '8’ output of IC1. It is

reset by one of the other outputs of
IC1; the one selected by IC2. The
length of the output pulse at pin 3 of
IC3a depends on which output of IC1
is used to reset the bistable, the out-
put being selected by the three-bit
word input to IC2. Note that the 4051
could be replaced by a 4512 data
selector.

FEATURE

Digital Frequency
Meter

William Leung, Harlow

The design shown is an alternative to
those projects for DFMs that utilise one
of those new fangled all-in-one DFM
chips. As you can see from the circuit
diagram, the only additional circuitry
required is an input preamplifier and a
suitable regulated 12V power supply.
IC5 is a real-time five-decade counter
incorporating a multiplexed BCD
output. With the aid of IC8 (a BCD-to-
seven-segment decoder) and
transistors Q1 to Q5, the counter and
display section of the DFM is formed.

The BLANK pin on IC8 is used to
extinguish the displays while IC5 is
counting, otherwise pin 4 of IC8 should
be connected to the positive rail. The
frequency reference oscillator s
somewhat unique in that a 500 kHz
ceramic resonator is used.

In practice it offers reasonable
accuracy: however, the circuit can be
easily modified to use a 1 MHz quartz
crystal. In this case, the connections
between IC2 and IC7 of the frequency
divider section will require the inputs
of IC7 to be connected to pins 3, 5, 12,
14 and 15 of IC2. Pin 14 of IC3 should
also be connected to IC2 pin2, and a
suitable multiplexing frequency of
around 1 kHz should be fed to pin 10
of IC5.

Depending on the position of
SW1b, either 1 Hz, 10 Hz or 100 Hz will
appear at IC9 pin 11 (see Fig. 2, point
P), where 1C9a is a D-type flip-flop
configured to divide by two.

Should 1C9a be continuously
enabled, the output of IC9a will, in fact,
be a square wave of half the applied
frequency with a mark/space ratio of
1:1. This means that for a 1 Hz applied
frequency, 0.5 Hz will appear at 1C9a
pin 13 and the time for which the cycle
will be high is, in fact, one second. This
is then fed to the gate IC6a. However,
only one such gating
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pulse is produced, after a certain time

period
monostable formed
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by C3
round

and R18.

IC6c,d

The

is

used to give the reading period of the
display, when triggered, by enabling
IC8 and disabling I1C9a. At the end of the

monostable period,

produced

counter.

at

S which re

sets

a short pulse is
the
ICle is there to ensure that

IC9a is not enabled before the reset
pulse to the counter is produced (see T),
otherwise all hell will break out!

Finally, the D-type flip-flop that
remains is used as the basis of the
overflow indicator; on the transition of
the counter from 99999 to 00000, a

pulse

is

produced at

IC8 pin 15

which latches IC9b pin 1 high, thus

lighting up the LED.

resets the whole system.

Pressing PB1

-

GATING PU
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Fig. 2

for at a competitive rate.
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sc POWER

 Modular
Amplifiers
the third generation

Due to continous improvements in components and design {LP
now launch the largest and most advanced generation of
modules ever.

OF POWER

In keeping with ILP's tradition of entirely seif-contained modules

featuring, integral heatsinks, no external components and only 5
connections required, the range has been optimized for efficiency,
flexibility, reliability, easy usage, outstanding performance, value
for money.

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

BIPOLAR MODULES MOSFET MODULES
Module | Output | Losd DISTORTION Suppty Size WT | Prics Module |Output |  Losd DISTORTION Supply Size WT | Price
Number Power |Impedarce | T.H.O. LM.D. Vohtage mm gms Inc. Number | Power | Impedarce| T.H.D. LM.D. Votuge mm gms inc.
Wotrs 0 Twe  s0H Tve VAT Watts Ep N Tyoat  60Hz/ Typ VAT
s TKHz  7KHz 4:1 ased 1KHz 7KHz &1
HY0 15 48 0.015% <0.006% +18 76 x 68 x 40 240 | £8.40 MOS 128 60 48 <0.005% <0.006% +45 120x 78 » 40 420| £30.41
HY60 30 48 0.015% <0.006% 126 76 x 68 x 40 240 | £9.55 MOS 248 | 120 48 <0.005% <0.006% 155 120 x 78 x 80 850 | £39.86
HYHUGO] 30 + 30 a8 0.015% <0,006% +26 120 x 78 x 40 420 | €18.69 MOS 364 | 180 4 <0.005% <0.006% 155 120 x 78 x 100 |1025 | £45.54
HY124 60 4 001% <0.006% +26 120x 78 x 40 | 410 | €£20,76
HY128 80 8 0.01% <0.006% 235 |120x78x40 | 410 |€20.7% Protection:  Able to cope with complex loads without the need for very speciat
Hyzaa | 120 4 001% <0006% | £35 [120x78x50 | 520 |€25.47 protection circuitry (fuses will suffice).
HY2a8 120 8 0.01% <0006% | +50 |120x78x50 | 520 |€25.47 Slew rate:  20v/ps. Rise time: 3ps. S/N ratio: 100db
HY:364 180 4 0.01% <0.006% 245 |120x 78 x 100 | 1030 | €38.41 Frequency response (—3dB): 15Hz — 100K Hz. Input sensitivity: 500mV rms
HY 368 180 8 0.01% <0.006% 160 120 x 78 x 1001030 |£38.41 Input impedance: 100K f). Damping factor: 100Hz >400.
Protection: Full load line. Slew Rate: 15v/ps. Risetime: Sus. S/N ratio: 100db. ‘NEW to ILP’ In Car E ntertainments
Frequency response (—3dB) 15Hz — SOKHz. Input sensitivity: B00mV rms. e ———————————
Input impedance: 100K f1 . Dampingfactor: 100Hz >400. c1s
Mono Power Booster Amplifier to increase the outPut of your existing car radio
PRE-AMP SYSTEMS or cassetie player 1o a nominal 15 watts rms.
Vi 0 use,
Moduls Module Functions Current  Price Ino. Y oy o .
Number Required VAT Robust construction. £9.14 (inc. VAT)
HYB Mono pre amo  Mic/Mag. Cartridge/Tuner /T ape/ 10mA €7.60 Mounts anywhere in car.
ves s Aux + VOIIBAs/Yu:u - o — Automatic switch on.
H c .
aa pes e t:mﬁ;:m:’;;ﬂ e Output power maximum 22w peak into 401
HY73 Guuarpreamp Two Guitar (Bass Lead) snd Mic + 20mA £15.38 Frequency retponse (—3d8) 15Hz to 30KHz, T.H.0. 0.1% at 10w 1KHz
seperate Volume Bass Treble + Mix S/N ratio (DIN AUDIO) BOGB, Load Impedance 3.3
HY78 Stereopresmp As HYES less tone controls 20mA £14,20 Isr::‘gg',.‘s,, Y M,w..gmzssw.,, 700mV rms into 15K 3V rms into 811,
Most pre-amp modules can bedriven by the PSU driving the msin DOwer emp,
A separate PSU 30 is available purely for pre amp modules if required for C1515
25.0 {inc. VAT). Pre-amp and mixing modules in 18 different varistions . Stersoversion of C16. £17.19 (inc. VAT)
i il
otae 3004 for G, Size 95 x 40 x BO. Weight 410 gms.

Mounting Boards
For sase of construction we recommend the B8 for modules HYB-HY 13 £1.05
(inc.VAT)and the 886 for modules HYE6—HY78 £1.20 (inc. VAT).

POWERSUPPLYUNI TS (Incorporating our own toroidal transformers)

Model For Use With Prioe inc. Moda For Use With Prics inc. Modat For Use With Price inc.
Number VAY Nymbe VAY Nurmber VAT
PSU 21X | 1 0r 2HY30 €11.83 PSU 52X | 2 x HY 124 £17.07 PSU 72X |2 x HY 248 £2254
PSU 41X | 10r 2HYBO, 1 x HY6080, 1 x HY124 | £1383 PSU 83X | 2 x MOS128 €17.88 PSU 73X |1 x HY384 £22.54
PSu 42X |1 x HY128 £15.90 PSU 54X | 1 x Hy248 £17.86 PSU 74X |1 x HY368 £24.20
PSU 43x | 1 xMOS128 £16.70 PSU 66X | 1 x MOS248 £19.62 PSU 76X |2 x MOS248, 1 x MOS368 £24.20
PSUSIX |2xHY128, 1 x HY244 £€172.07 PSU 71X | 2x HY244 €21.75

Pleasa note: X in part no . indicates primary voltage. Pleats insert 0" in places of
X for 110V, “1* in place of X for Z20V, and *'2"' In placs of X for 24QV.




WITH A LOT OF

HELP rrom

L F

ELECTRONICS LTD

PROFESSIONAL HI-FI THAT EVERY ENTHUSIAST

cA" “A"nl[ [ B B ]
Unicase

Over the years |LP has been aware of the need for a complete
packaging system for it’s products, it has now developed a

unique system which meets all the requiremenw for ease of

assembly, adaptability, ruggedness, modern styling and above
all price.

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

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

Hi Fi Separates

UC1 PRE AMP UNIT: Incorporates the HY7B to provide a
“no frills”, low distortion, {<0.01%), stereo control unit,
providing inputs for magnetic cartridge, tuner, and tape/
monitor facilities. This unit provides the heart of the hi fi
system and can be used in conjunction with any of the UP
Unicase series of power amps. For ultimate hum rejection the
UC1 draws its power from the power amp unit.

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

Power Slaves

Our power slaves, which have numerous uses i.e.
instrument, discotheque, sound reinforcement, feature in
addition to the hi fi series, front panel input jack, level
control, and a carrying handle. Providing the smallest,
lowest cost, slave on the market in this format.

TO ORDER USING OUR FREEPOST FACILITY

Fill in the coupon as shown, or write details on a separate sheet of paper,
quoting the name and date of this journal. By sending your order to our
address as shown at the bottom of the page opposite, with FREEPOST
clearly shown on the envelope, you need not stamp it. We pay postage for
you. Cheques and money orders must be crossed and made payable to I.L.P.

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

please add £1 to TOTAL value of order.

PAYMENTMAY BE MADE BY ACCESS OR BARCLAYCARD IF
REQUIRED

UNICASES
Price inc. )
HIF| Secarates VAT Post to: gm& Freepost 4, ‘
[V[o}} Freamp £29, . Roper Close,
UPIX 30 +30W/a-8 Bipolar  Stereo  HIFi  £54.95 . oo T i . 1
uP2Xx 60wW/af) Bipolar Mono HiFi £54.95 NICS LT Technical: (0227) 64723.
UP3X 6ow/8 0l Bipolar Mono  HiFi £54,95 Telex: 965780, l
UPax 120w/4) Bipolar Mono HiFi £74.95 X
UPSX 120W/800 Bipolar Mono  HiFi £74.95 Please send me the following I
UPEX 60w/a-800 MOS Mono  HiFi £64.95 :
UP7X 120W/4-BQ  MOS Mono  HiFi £84,95 Total purchase price i
| Power Sigves | enclose ChequeD Postal Orderslj Int. Money Order[:l
us1X 60W/4 ) Bipolar  Power  Slave £59.95 . l
us2x 120w/4 00 Bipolar  Power  Slave £79.95 Please debit my Access/BarclaycardNo. _ ___
US3x 60W/4-BL  MOS Power  Slave £69.96 Name l
US4X 120W/4-800 MOS Power Slave £89.95 Address
Please note X in part number denotes mains voltage, Please insert ‘O’ in place of l
X for 110V, '1" in place of X for 220V (Europe), and ‘2’ in place of X for 240V
(U.K.) All units except UC1 incorporate our own toroidal transformers. Signature '




PROJECT

LOGIC PROBE

Are you probing logically? S. G.Applebaum describes a circuit
that will help it you are.

he logic probe circuit
I described here has been found
to be invaluable in debugging
and fault-finding on logic systems
using discrete CMOS ICS. Utilising
three integrated circuits, the probe
will allow the checks listed in Table
1 to be carried out.

The probe is supplied from the
logic system under test — power is_
picked up by a flying lead from the
board and terminated with croc
clips or miniature connectors. The
probe will work from a DC supply

of 5V to 15V and consumes less
than 10 mA. Input impedance is
approximately 100k and threshold
levels are set at logic 0 << 1/3V..and
logic 1= 2/3 V...

The circuit diagram is shown in
Fig. 1 with a suitable component
layout in Fig. 2 . Utilising
the layout shown the probe may be
housed in a length of Z” diameter
polythene tubing as stocked by DIY
shops for plumbing applications. If
this diameter tubing is used, then
the two 47nF capacitors determining

the timing of the MC,14538
monostables should be mounted on
the track side of the PCB.

Alternative types of IC may be used
for IC1 and IC2 e.g. TLO62, CA3240E for
IC1, and CD4098, M(C14528 for IC2.
Total component cost should be less
than £5.00, plus PCB.

HOW IT WORKS

+VE
suppLY O—

PROBE

~VE o
SUPPLY

NOTE:

IC1 IS LF353N
IC2 IS MC14538
IC3 1S 4011B
D1-8 ARE 1N4148

STRAP UNUSED INPUTS OF IC3

(PINS 1 AND 2) TO OV

Fig. 1 Circuit diagram for the Logic Probe.

FAULT TABLE 1 inpication

1. Open circuit check Both LEDs off Green LED on

2. Circuit at logic 0 Red LED on

3. Circuit at logic 1. Red and Green LEDs on

4. Square wave input Red LED on, Green LED flashing

5. Negative-going pulse Green LED on, Red LED flashing

6. Positive-going pulse Pulse stretching causing red or

7. Presence of glitches green LED to flash for approximately
or pulses down to 100mS.
100nS duration

R1, D1 and D2 form the input protection;
ICla detects high logic levels, and IC1b
detects lows. If neither of these are
present, neither of the LEDs can light.

D8 and IC3a/D8 detect steady high and
low states respectively, while
monostable 1C2a and IC2b detect
positive and negative going pulses
respectively. The cross-connections
from the data outputs to the reset in-
puts prevent both monostable firing
concurrently, so that, for example, a
positive-going pulse will trigger IC2a.
but IC2b will be held off until the
monostable period has timed out, and so
will not be trigge red by the trailing edge
of the pulse.

NAND gates IC3b,c only allow the LEDs
to light when there is a valid logic state
as detected by ICla,b.

PARTS LIST

Resistors (all 1/4 watt 5% carbon)

R2, 3 220k

R4-6 330k

R7, 10, 11 47k

R8, 9 1MO

R12,13  2k2

Capacitors

C1,2 47n polycarbonate
Semiconductors

IC1 LF353N

IC2 MC14538, 4098 etc.
IC3 4011B

D1-D8 1N4148

LED 1 Red high intensity 0.2in.

LED2 Green high intensity 0.2in.

Miscellaneous
PCB, connectors, case

TO PROBE <t

Fig. 2 Component overlay.

INSULATED LINK



TOROIDALS

The toroidal transformer is now accepted as
the standard in industry, overtaking the
obsolete laminated type. Industry been
quick torecognise the advantages toroidals
offer in size, weight, lower radiated field and,
thanksto L.L.P., PRICE.

Our larﬂe standard range is complemented by our SPECIAL
DESIGN section which can offer a prototype service within
7DAYS together with a short lead time on quantity orders which

can be programmed to your requirements with no price penalty.

Y 284 TYPLS TO CHOOSE FROM!

v ORDERS DESPATCEED WITHIN 7

£512 DAYS OF RECLIPT FOR SINGLE OR
s SMALL QUANYIYY ORDERS
b v 5 YEAR NO QUIBBLE CUARANTEE

LR

SERIES|SECONDARY| AMS
T
YPE Vos PRICE

VA | 12010 | 646
70 % 30mm | 1x011 9+9
0 45xg =012 12412
on | 12013 | 15415
1B% | 12014 18418

=
H
3

1015 | 22422
w016 | 25425
12017 30+30

SOVA |2:010| 646
80 % 35mm | 26011 949

SERIES [SECONDARY, RMS
TYPE No oiis PRICE

228VA |6x012| 12412 | 938
£5.70 110x45mm 62013 | 15415 7.50
22xg |6x014| 18418 625
901 20 Reguaton [62015| 22422 | 511
bt i [See| 202 | 33| £9.20
6:017| 20+% | 375 B2
AL 62018 35435

6x026| 40+40
62025| 45+45

SVATCI 68
TOTALEY2 88

62033| 50+50
62028 110
62029 220

£6.08 i

300VA | 7:013| 15415
vt 67 110x50mm | 72014 | 18+18
VAT Y 06 26Kg | 7015 22+22
1014 €8 9 Reguiation |7x016 | 25425

NRNPPNOANEO [N a AL NeS [N srRO eSS (O W

£1017

*p/0E200
b’.m s
T0TAL €14 00

120VA | 4000
90x40mm | 4x011 [ 949
12Kp |4x012| 12412

Reguanon |4x013 | 15415
" 4014 18+18

4x015 | 22422
w016 | 25425
@017 | D+

o>
+
>

02| 20

£6.90 70| 240
61 87 S00VA |8:016| 25425
s 140 x60mm| 8x017 | 30430

]
i Reguiation | 8x026 | 40+40
“*

£13.53

weL235
W7 38
0L 018 2%

8030
£7-91 B25VA |9:017| 30430

ol 140 x 75mm | 9x018 | 35435
ot 5Kg 9:026| 40+40

£16.13

9012 %
SVALEZ 19
10 €2 @

CVATED a4 Reguiaion [9x025| 45445
TOTAL 11 02 % 9x033 | 50+50

co-nmnwwasvom |locow—nunwrrad oo~ —nnwennloooo v e anna [0cBO cuan
BN OSHRSBRLRB |SXEIBARLSR28 |B8NE82NRLRT |INSSSSLRS LS (2223808

o'

*

g

8

+

8

SEIZRLTL2 ENLLBINILS |REISHIRSSIE8 (BReRE2Y

IMPORTANT: Regulation — All voltages queted ars FULL LDAD. Plsess add regulation figure to
secondary voltage to obtain off load voltage.
The benefits of ILP toroidal transformers

ILP toroidal transformers are only half the weight and height of their [aminated
equivalents. and are available with 110V, 220V or 240V primaries coded as follows:
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.
How to order Freepost:

Use this coupon, or a separate sheet of paﬁgr. to order these products, or any
products from other ILP Electronics advertisements. No stamp is needed if you address 1o
Freepost Cheques and postal orders must be crossed and payable to ILP Electronics Lid.
Access and Barclaycard welcome. All UK arders sent within 7 days of receipt of order for
single and small quantity orders.
Also available at Electrovalue. Maplin and Technomatic.
D N D D D T D N

Please send

Total purchase price

Postal OldersD
Debit my Access/Barciaycard No

l | enclose Cheque[:]

Address
Signature
Post to: ILP Electronics Ltd, Freepost 4 Graham Bell House, Roper Close,
Canterbury CT2 7EP, Kent, England.
Telephone Sales (0227) 54778 Technical (0227) 64723: Telex 965780.

(a division of

| ()L P

]
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MONITORS

HIGH RESOLUTION-AND
LOW COST!

Either cased or open frames to

OEM's. The specification is right, the price
is even better.

Phone or write to our Sales Manager,
Richard Cox, for immediate action.

CROFTON ELECTRONICS LTD
35, Grosvenor Road, Twickenham, Middx, TWI 4AD. Telephone:
01-891 1923/1513 Telex: 295093 CROFTN G

Part type 1 off 25-29 100 up
4116 200ns 0.77 0.69 0.66
4116 250ns 0.7 0.63 0.60
4816 100ns For BBCcomp 2.01 225 1.95
4164 200ns 399 356 3.42
2114 200ns Low power 115 1. 0.90
2114 450ns Low power 095 0.8 0.8
4118 250ns 325 28 265
6116 150ns CMOS 355 320 295
2708 450ns 260 225 2.10
2716 450ns 5 volt 235 210 2.02
2716 450ns three rail 575 5.00 4.65
2732 450ns Intel type 350 3.1%5 3.00
2532 450ns Texas type 370 3.30 3.00
Z80A-CPU £3.95 Z80A-Pi0 2.99 Z80A-CTC £2.99
7002 A-D £4.60 3691 2.75
7805 reg 0.50 7812 reg 0.50
Low prafile IC sockets: L
Pins 8 14 16 18 20 22 24 -28 40|
Pence9 10 11 14 15 18 19 25 33,
Soft-sectored floppy discs per 10 in plastic library
case: 5 inch SSSD £17.00; 5 inch SSDD £19.25; 5
inch DSDD £21.00; 8 inch SSSD £19.25; 8 inch
SSDD £23.65; 8 inch DSDD £25.60

74LS series TTL, large stocks at low prices with
DIY discounts starting 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 &
Barclaycard welcome. 24 hour service on (054 422) 618. Government & Educa-
tional orders wel £16 mini fotm d, phone or write

HAPPY MEMORIES (ETI)
Gladestry, Kinston, Herefordshire HR6 3NY Tel: (064 422) 618 or 628

6522 PIA 3.70
88LS120 £2.20




POWER DIMMER MODULES

A range of electronic modular dimmers designed to
suit your custom channel and facility requirement

; Con5|derable savmg over commerclal equipment
® All the commercial Tacilities and
| ® Compatable specisl effects
® Preset/remote/master
® Easily installed and wired
SPU ~UJsed in conjunction with RS units for
SPC — Simple but effective 1000W cntrolles ........"..
Remote desks in 1000 and 2000W versions
MC — Master dimmer for SPC/RS units
RS — Remote controller for SPU/SPC Uniss.
SUP/REF — Supply/signals for up to 50 modules
Discounts on above only (order £100 to £199 15% £200 to £299 20% £300
EFFECTS ACCESSORIES
MXSL — Four channel sound to light
MXLS — Four Channel Sequencer
MXLC-S Four channel sound ChBSer ..........cumeercesnresirecns ooe

)

g
Baasa2
SERXAR

g338 ¥s

+

éiea

MXECF — Dip/Dipless Ebc_lvoplc_Cr sfad

3 CHANNEL SOUND/LIGHT
CHASER £35.70 LB31000SLC MlXER/PREAMP PFI.WW'Y

" £38.10
Magnetic or ceramic versions -

Ahigh performance sound to light providing bass, ) ) Plogsesias
mid and ftreble separation, employing All the req_unfan*en:s of a stereo dlsc? preamp on one board,
active fiters. automatic  switching to  chase left and right deck mixersfone controls/misc. mixer/tone/

¢ > microphone auto fade over decks and P.F L. The unit can
in the absence of a music signal 1000W/channel. | pe usSd with virtually any power amp

3CHANNELSOUND TO

LIGHT LB31000SL _ AND MORES

* 4 CHAN SIL AUTO CHASER

* 4 CHAN MULTI SOUND CHASER
* 4 CHAN SEQUENCER

* 4 CHAN SOUND CHASER

* FASCIA PANELS

£22.70

Al the advantages of the SLC without
chase Controls:  bass/mid/treble/master ~ sensifivity.

Active Crossovers £17.90 {supply £7.20)
(3-way 300Hz/3kHz)

Don't hesftate to write or phone for immediate informasion. All prices include VAT. Please include 75p
post except power dimmer (£2.75). Cheques/PO/COD/Access all welcome.

Tel: 01-640 6098 (Mon to Fri 9 to 4.30)
L & B ELECTRONIC 34 Oakwood Ave, Mitcham, Surrey CR2 1AQ

ALL KITS

E-T-I- KITS INCLUDE PCBs

Full kits include printed circuit boards, includes the project - you .will need
components,  hardware, |.C.  sockets, to order the instruction reprint at an
cases etc. unless stated (not batteries). If  extra 45p each. PCBs included. Reprints
you do not have the issue of E.T.I. which available separately 45p each.

SPECTRACOLUMN DEC82. Less case and lights £34.85p

PLAYMATE Augulw Bl less w foot RECHARGEABLE BATTERYexta ...
pedal +mains unit ... HANDCLAP SYNTHESISER Aug81 ... ...

Case oxtra WAH PHASE June 81. Less pedal

DUAL LOGIC PROBE Sapt 82 ... o %nv June 81.

AUTO VOLUME CONTROL Sept tar iral €7.98

mwu'n TESTER Moy 82 ..£175) GUITAR NOTE EXPANDER Apiil 81
UTORANGING CAPACITANCE METER DRUM MACHINE April81 ... e

M-/Apr 82 £71.98 ENGINEERS STETHOSCOPE Mar81... . £20

HIGH QUALITY PHONO AMPLIFIERS Feb 82. SOUND PRESSURE LEVEL METER Feb 81

Less case ££43.98

MOVING COIL STAGE ... e £19.75  INFRA RED ALARM Feb 81 £59.98

M M. 4INPUT MIXER Dec80..... £21.74
MUSICALDOORBELLDec80................. £12. 77
METRONOME Nov 80 ..

£6.

ULTRASONIC BUHGLAH ALARM Aug 80 IZ.SO

CAPACITANCE ME 80 ...

CMOS LOGIC TESTER Au 1 S
Oct81 £22.84 CLICK ELIMINATOR Apri 79 £67.70 Or less case

WATCHDOG SECURITY ALARM Aug 81 .£42.68 §43.98

PICOTUTOR

ASSEMBLY LANGUAGE TRAINER
As Featured in Nov, Dec 82 and the next 6 issues
of WIRELESS WORLD.
THE IDEAL WAY TO LEARN MACHINE
LANGUAGE and become acquainted with the
new SINGLE CHIP contol oriented micro-
processors.

ZX A.D.C.

complete kit — suits ‘81 and Spectrum —
8 Analogue Inputs — 8 x 8 BIT outpus.
Simple programming — just PEEK one
address for each channel — no special
‘set-up’ routines needed.
Incredibly versatile and simple to use.

Complete kit — with case, sockets, and

printed circuit. COMPLETE KiT £39 87 — includes
As featured in m w keyboard, Dwplays, DIL switch input port and
Jan83ETI » LED Astay output port & DATA.

ANALOGUE INTERFACE £.39
or send 48p for information.

MAGENTA ELECTRONICS LTD

EY25, m_uuNIEBST BURTON-ON-TRENT, STAFFS
. DE14 2ST 0283 65435. MON-FRI 9-5. MAIL ORDER ONLY
ADD 45p P&P Prices inc. VAT

TO ALL ORDERS + OFFICIAL ORDERS WELCOME
ACCESS and BARCLAYCARD (VISA) OVERSEAS Payment must be in sterling.
ORDERS ACCEPTED BY PHONE OR JRISH REPUBLIC and BFPO — UK
POST. PRICES EUROPE — UK PRICES + 10%
SAE ALL ENQUIRIES. ELSEWHERE — Wite for Quote.

SC110A FULLY PORTABLE OSCILLOSCOPE

Thenew THANDAR SC110A represents a break through in Oscilloscope development.

The SC110A is only 2 inches thick and weighs under 2 Ibs yet it retains the standard features of a

bench oscillosocpe.

FULL-SIZED PERFORMANCE

® 10MHz band width

© 10mV per div. sensitivity

® Full trlg?ler facilities are provided includ-
ing bright line and auto, with T.V. line
and frame filtering

® RUNS ON ORDINARY HP11 (four)
batteries or roch’gubles

® Basic price — £170 UK Post free

Optional extras

AC Adaptor £5.69; Rechargeable batteries

£8.63; X1 Probe £8.05; X10 Probe £9.20;

ggwsmemd Probe £10.90; Carry Case

PFM200A FREQUENCY
METER

@ Pocket size @ 8-Digit LED display @
frequency range 20Hz-200MHz @ Resolution
0.1Hz @ Sensitivity typically 10mV rms

® Timebase accuracy 2ppm @ Battery life
10 hours @ Frequency: 2 ranges, 4 gate times
@ Price £87.80 UK Post free

Optional extras — AC Adaptor£5.69

LA GE SA.E. Brings details of: Osciloscope, Frequency Meters,
Geoeratars, . Function ~ G Pulse G Analogue and
| Digital Th . C.R.T. Tester, Logic Analyser etc.

All prices include VAT. Official orders welcome. Mail order only, or cafiers by prior
appointment. Barclaycard/Access . welcome. Cash/cheque, etc., with order.
Govemment and Educational Gstablishments official orders wéicome.

B.K. ELECTRONICS
37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY
Tel: Southend 527572

19" RACK MOUNTING CABINET
Front Panel 480 x 150mm Rear Case 425 x 250 x 140mm

Brushed
Aluminium front

with
CHROME HANDLES

Nis i 8 Drotessionsl rACk Mounting cabinet that will aHow you 10 get your eawipment off the bench Rack mountin
ovides secunity for your eQuipMent and easy 8ccess for mawienance This Precision rack mounting catnet has allo

he features you would expect from a professional unit

* Top. botiam and rear cover removeble for access # Plates have heavy duty grey paint finish % Front panel |
avy gaupe — Imm sluminanm & SUong. scriveed. construction throughout - screws included & Hesvy gaug

hessn mpuu " .u-m -ndiuu.- m positions to choose rom & Front panelis of bru

19 Encu:sunEs EURO SIZES’I:, 228
"Rear Case h S12¢ !u)“?n

& LQE COST - 425w250d less 10mm _uggm
fu.e 44mm |2u — -17:50 §m "_
i;mal Sizes 23 - - 18:50 m&mﬁe

deTo Sun | &1 = @ s= 275 o0 SEE

REQUIREMENT] 24 - Ze0

ADG V.ATA STD RATE & ORDERS UNDER 15.0 59 ABOVE ITEM §77eP
‘metail cabinets’ 2

These are beeutdully menuleciured coBinets with an sluminium bese ~ OuJ

and 18 geude sieel coven. They come fitted with nbber feet [to please O
the witel). lousred for venidenon end Linehed in 30 JTrec bve Two (one m

fovgh. They make exceltant cabsnets for DOWSr supphes. I

control units and many more projects ¢ J <mo

8 1020k SaN S - i \ o ) Qt
D= 160(4] 2 S1(h) x 10Speeivem £2-55 \¥ ? g_

€ 10000)x 7000 x 13400 ... £3°04 . O

d = 1040700 5100w K408 Askloiou FREE Catalogue

SOLDERING- IRON-30 w G fl7s,
[nuu 1-n=uuir, Meat Lodge Stock Chase, VISA 11-m8
|

Mnhmissu phone, 0621-572472 S MCN-- SAT




READ/WRITE

Letters for this page should be addressed to Read/Write at

our Charing Cross Road address.

Dear Sir

I would like to ask Tim Orr why
he states that ‘most complex filter
designs require a large number of
precision resistors and capacitors’.

What does he mean by ‘most
filters’? What is a ‘complex filter’ —
is it in the form a + jb? What is a
‘large number’ in this context? Do
switched capacitor filter systems use
fewer components?

The accuracy of monolithic
capacitors of 1% tolerance is not
low but is typically within the range
+1% ... So what?

Switched capacitor techniques
do not ‘get over’ many problems,
but simply defer them, at the
expense of increased complexity,
meaning more system components
(eg, clock generators), and ‘sweep
the real problems under the carpet.’

The fact is that there is
absolutely no way a normal,
switched capacitor filter can be,
component by component, any
better, or less expensive, than its
analogue counterpart, nor can it
perform any better for a given set of
fixed requirements (in the sense of
classical filter design or modern
network theory), nor can it handle
high power, as wire-inductor types
do. The only advantage | can see
for switched-capacitor filters is their
ability to scale according to the
clock frequency. Whereas this is an
advantage for certain, specific
applications, Tim Orr gives the
impression that it is universally true.
It is not so.

I must point out that | have no
connection with commercial
interests regarding linear filter
suppliers, just an interest in your
magazine and in the whole truth!

What, for example, are the
phase characteristics and filter
characteristics of switched-capacitor
filters? What are their time-delay
equations? | find nothing, apart from
scaling, to recommend switched
capacitor filters instead of analogue
designs, for most applications. By
comparison, one can easily
determine the phase/time/response
characteristic of any analogue filter,
construct it from published data (in
design tables) and accurately predict
how it will behave. It needs no
clocks, etc, and transmits power.

Why use an untried technique

when there is a perfectly good
proven design methodology
available, which meets all-the
requirements?

Would it be possible, for
example, to construct the following
filter (in which | do have an interest)
using switched capacitor
techniques:

Q=2.0, 0.1 dB, Cauer, 8th
order, band-pass, —40 dB stop,
gain=1.0.

If it is possible, does it use
fewer components than, or is it
cheaper than, or any better than my
LC version, and can we find its
phase delay?

Putting it another way, most
filters in use today are simple RC 3
dB per octave types — what could
be simpler than one resistor and
one capacitor?

Yours faithfully
Terence B Layzell
Enfield

We take Mr Layzell’s point, in that
switched-capacitor filters will not
replace all discrete filters.
However, they can be very useful
on occasion, and the two occasions
that come to mind are the
Spectrum Analyst and
Spectracolumn published recently.
In equipment manufacture, the
costs of any particular item of
equipment is largely determined by
the package count, and, within
certain fairly obvious limits, the
price of the packages has little
influence. So, in many cases, it may
pay manufacturers to go to much
more complex (Sorry!

complicated) filter design using
fewer packages with many legs - ie
using a switched-capacitor

design with a very complicated
circuit rather than a conventional
filter with a relatively simple
circuit.

Dear Sir

Having read several of the latest
issues of ET/, | find it most
distressing that a lot of the circuits |
have made have come from the
Tech Tips section, not because your
designs do not interest me, but
because the circuits | find in this
section have invariably been in ET/
or one of the other leading mags
before (OTHER leading mags? -

FEATURE

Ed.); but the readers have found a
cheaper way of doing the same
thing, in fact sometimes 50% or
more cheaper. For example the
circuit | am working on at present
was featured in ETI Tech Tips in
January 1981: a simple
combination lock. With this circuit
and a

solenoid | made a combination bolt
for my outside shed door, and
many of my friends have tried (at
my

request) and failed to crack it. A
combination lock was featured in
the magazine some months before
but not with a 4017 IC. Needless to
say, it cost me less than a quarter of
what it would have done if | had
made i( from the magazine as it was
first featured. All | can say is ‘thank
you'tQ M. D. Chapman, as he
saved me a lot of money. The
whole unit complete in a box but
less the solenoid cost me £5 as
opposed to £22.75 for the other
one.

So, all you designers at ET/, get your
brains working on some

cheaper circuits for us, or, failing
that, make the Editor publish some
more of the readers’ designs so that
we can save enough money to buy
next month’s issue of ET/. There
must be more than seven or eight
designs sent in each month.

How much longer must we

waste time and money putting in a
stack of components and /Cs when,
with slightly different components,
we can halve the time and cost it
takes to make these projects?

Yours sincerely
D Saunders
Sittingbourne

The original Combination Lock
design you refer to was published
in ETIl in March 1981; since then
we have published a rather
cheaper design as a project in June
and july 1982; and we’ve also
published yet another as a Tech
Tip in November 1982, so you
can’t say we don’t give you a wide
choice! The two designs we
published as projects do
incorporate rather more features
than the two Tech Tips, so, on
balance, all the circuits have
something to offer.

As to cost, we try to keep ETI at the
fore-front in technology, and

this sometimes means that the
circuits we publish are rather more
expensive to build than we’d like,
because, for obvious reasons the
components used will not be
found

in readers’ spares boxes. We also
like to publish designs that do
something more cheaply and/or
more elegantly than existing
designs when we get hold of them.



Desktop Ten Way Exchange (key
& lamp unit)
£800+£1.80P&P

LOW-COST, RUGGED

Recent st;le P.0. telephones
1.80P&P
2for £9 +£2505for £20+ £5

TEMPERATURE CONTROL

HIGH QUALITY

Older style black telephones £3.
P&P as above. Our leaflet explains
how to use G.P.O. phones on
home intercom systems.

‘TEMP GAUGE O™ C-120°
Remote sensoron 38"
capillary, panel mounting
dial 55mm diameter.

Operator's Headset with Mic.

ONLY £2.50

&4 Pole Jack
£2.75
5 Digit Counters 48V coil. Non
resetable 75p

Wide control range (low room temp. to over boiling point)
Sensor on 22" capilliary. £2.30, including control knob

UNISELECTORS 50v, 4 Bank
+ Homing Bank, 25 way £3.60

15A 240V. Sensing coil on 41in. capilliary panel
mounting with reset button £1.20

D CONNECTOR SOCKETS
with cover, 50 way £2

LIGHT DEPENDENT RESISTORS in plastic housina
with window, heavy-duty lead. Similar to ORP 61.

%0V 8A TRANSFORMER.

Ideal for big power supply unit
or amplifier £12 inc. pép.
BEAT THAT!

Only 30p or £2.35 for 10.

GEARED Synchronous motor, 8 r.p.m., 240V A.C. 3
Watt £2.

SOLENOID GAS VALVE. 240V A.C. 5 P.S.\. suitable

Various stabilised power
supplies available — Excellent
prices send for details.

BULGIN 3 pin free plug & panel socket, 2A 240V
50p

FREE on request Leaflet
“D.1.Y. Telephone Systems and
Automatic Exchange Design’.

AUTOMATIC DIAL UNIT. (mains powered) These
units connect into a and dial a number when a punch-
card is inserted. Card & instructions supplied. Cards
readily available. Many uses. Only £8+£1 p&p

L.E.M. SERVICES

22 Emscote Road

Warwick

Warwickshire

ADD50pP&P ORDERS
OVER £7.50 POST FREE
unless stated otherwise

ALL ITEMS - MONEY BACK IF NOT DELIGHTED.

TURNTABLE KITS

FROM

INPUT DESIGN LTD

THE LEADING MANUFACTURERS OF
TURNTABLES IN KIT FORM

KITDECK 2 NORMAL PRICE £115.00
OFFERTO

READERS OF

ETI inc. VAT
(P+,P £3..00)

SPECIAL
CHRISTMAS

HOME CONSTRUCTOR TURNTABLE KIT
NOW £49.50 (P + P £1.95)

5 YEAR GUARANTEE
MONEY BACK IF NOT SATISFIED

Pay by Barclaycard, Access or CWO. Export: Write for Pro-forma

Telephone:
BIGGLESWADE, 0767 316655
; Telex: 826671

BEDS. SG18 8DP

colour coded.

PARNDON ELECTRONICS LTD
Dept. No,23, 44 Paddock Mead, Harlow, Essex, CM18 7RR. Tel. 0279 32700

RESISTORS: 1/4 Watt Carbon Film E24 range +
made under strictly controlled conditions by automatic machines. Bandoliered and

£1.00 per hundred mixed (Min 10 per value)
£38.50 per thousand mixed (Min 50 per value)

% tolerance. High quality resistors

£1-60 per hundred

DIODES: 1IN4141 3p each. Min order quantity 15 items

problems.

Gold plated contact in fully sealed base. Solve those programming
4 Way 86p each 6 Way £ 1-00 each 8 Way £ 1._20 each

8pin = 10p :

DIL SOCKETS: High quality, low proflle sockets
14 pin = 11p: 16 pin = 12p : 18 pin=19p : 20 pin =21
22pin=23p:24 pﬁ\ 25p: p28 p|r‘1)+ 27p: 5’0 P i P

pin +42p.

MIN ORDER- UK £1.00

ALL PRICES INCLUDEV.A.T. & POSTand PACKING-NO EXTRAS

OVERSEAS £ 5.00 CASH WITH ORDER PLEASE

sabtronics &;
FREQUENCY METERS
f§ 100MH,, 600MH,, and 1GH, Models

COST PROFESSIONAL TEST IN MENTS

Belemic

'EIEX )

Hand Held
Ol-o -o

~ Analogue and

Digital

Multimeters

16 Models
from £18.75

from £67

Universal NI-CAD, battery charger. All plastic case with lift up lid
Charge/Test switch. LED indicators at each of the five charging points

Charges- PP3 (3V), U12 (15V penlite), U11 (15V "C"),
U2 (16V "D". Power: 220-240V AC, Dims:- 210 x 100 x
= 50mm. Knock down price only while stocks last

© Only £600
Order No. MW 398

Multitester & Transistor Tester
OC volts 0-1v-5w2-5v-10v-50v-250v-1000v +3% Only
AC volts 0-10v-50v-250v-1000v +3%

i % e £11.95
DC g:urremf:: 0-50uA-2-5mA-25mA-0-25A +3% Order No.
Minimum 0-2-2-200-200k ohms HT320

Midscale 20-200-20k-200k ohms
Maximum 2k-20k-2m-20m ohms
As atransistor tester
Leakage current 0-150uA at Z1k range l
0-15mA at X10 range
0-150mA at X1 range |
PLEASE ADD 15% VAT & £1 P&P

ENFIELD
ELECTRONICS

-

I+

5%

208 Baker Street
ENFIELD, Middlesex
Tel:01-366 1873

FREQUENCY METERS
ANALOGUE MULTIMETERS
DIGITAL MULTIMETERS
FUNCTION GENERATOR
OSCILLOSCOPES
POWER SUPPLIES
LOGIC PROBE

* SCOPE PROBES

Write or phone for illustrated
test instrument catalogue and price
list

Black Star Ltd.

9A, Crown Street
St. lves, Huntingdon
Cambs. PE17 4EB

Blaci-ysRar

Tel: (0480) 62440 Telex 32339




Themagazinewith
adifferentapproach

Electronics and
Computing Monthly looks at a
computer as the beginning of
something interesting rather
than an end in itself.

We thought that using a
micro to drive something other
than a TV screen could open up
fascinating possibilities.

A few simple circuits,
used as building blocks, can
stretch your computer, your
imagination and your fun, a
long way.

If you understand the
basics of digital electronics,
youll appreciate the fun you can

WHERE ELECTRONICS AND COMPUTING INTERFACE.

-
«
-

have by
linking logic
circuits to your micro.

If you don't, then
read our new series which
starts this month and explains
digital electronic circuits from
basics. Also this month, we
show you how to build an infra-
red remote controller for your
micro.

That’s what Electronics
and Computing is all about ~
giving you ideas for new

tO MICros

applications,and giving you
the software to expand your
micro. Project by project we

show you how to add another
dimension to your computer.

For example, in this month’s
issue we explain dialogue
programming using the PILOT
sysfem — what it is and how it
works.

And inside is enou
information to build you ow:
hi-res graphics computer.

All you need is a
hot”soldering iro

and a cool 75p



FEATURE

CONFIGURATIONS

The editor expressly forbids his neiﬁhbours from reading this

month's Configurations, because it's a

about audio power output

stages. lan Sinclair shows the way to deafness for the quiet life.

of voltage amplifier stages are never quite so confi-

dent with power output stages. The reasons are not
difficult to find, because few textbooks go into much detail
about transistor power output stages, and one or two offer
rather misleading advice.
The essential problem of power output is to get power
delivered into a load, and a theorem which is often quoted
in this respect is the maximum power theorem — Fig. 1.
This states that if the power source has fixed values of in-
ternal resistance and supply voltage, then the maximum
transfer of power will occur when the load has the same
value of resistance. The maximum power in the load will
then be 50% of the total power, with the other 50% being
dissipated across the internal resistance. The use of this
theorem governed the design of valve output stages for
decades.

A lot of people who feel quite happy with the design

Vs

Fig. 1 Maximum power theorem. This states that the
maximum possible power, is transferred to the load when RL
= Rs. This does not imply that the load gets the maximum
share of power.

Things have changed, however, and we can easily obtain
transistors with very low internal resistance values and
use them in circuits whose internal resistance can be as
Ittle as a fraction of an ohm. The maximum power
theorem isn’t useful here, because we don’t actually
want maximum power, only as much as we can handle,
and preferably most of it across the loudspeaker
terminals. In any case, we don’t want to have to use
loudspeakers with im-pedances of only a fraction of an
ohm. When we use a loudspeaker whose impedance is
several times that of the amplifier, we can be sure that
most of the power dissipated is across the loudspeaker
rather than across the output transistors, and that’s just
what we want, whether it's the maximum possible

power or not.

The very low output resistance of transistor power
amplifiers also explains why it is that the power output of
a transistor amplifier increases when you use a
loudspeaker of lower impedance — your average pre-war
textbook can’t explain that one! If we were to attempt to
use a load that matched the resistance of the amplifier
output stage, it’s pretty certain we would burn out the
transistors.

Some Like It Hot

Speaking of which brings us to the second point
about power output stages. With low internal resistance,
there is no problem about delivering power, but the
performance

“of a power amplifier in this respect is limited by the rate at which
the transistors in the output stage can dissipate the heat which

is inevitably caused when current flows through them.
As long as the rate of heat generation' (which is
volts x amps) equals the rate of heat dissipation, the

temperature will remain steady, but raising the dissipa-tion also
means raising the temperature, and this is the limiting
factor for transistors, because if the collector junction, which
is where the heat is generated, gets too hot, it will melt,
and that's the end of the transistor. Many output
transistors which could dissipate 150 W if the heat could
be removed efficiently will dissipate only a miserable 20 W
under realistic working conditions.

transistor power amplifier, therefore,
starts with a consideration of heat-sinks. The
traditional method is to wuse a quantity called thermal
resistance, which is defined as the temperature rise per
degree (centigrade) of dissipated power. When a heat-sink has a
thermal resistance of 4° C/W, then it will be 4° C hotter than
the air around it when it is dissipating 1 W, 40°C hotter than
the air when it is dissipating 10 W, and so on - the
temperature rise equals thermal resistance times power
dissipated. For a transistor bolted on to a heat-sink, there are
several thermal resistances in series (Fig.

2) the thermal resistance of the collector junction to the
mounting surface of the transistor, the thermal resistance of
the mounting surface to the heat-sink (which will be
increased if you use a mica washer for insulation), and the
thermal resistance of the heat-sink itself to the air. Like
electrical resistances, these can be added (that's why we use
them!), and when the result is multiplied by the intended
power dissipation, the result will tell you how much hotter
than the air your transistor junction will be. Remember that
the air actually around the area of the heat-sink may not be
all that cool,- a conservative figure to use is 40°C - and then add
on the rise in temperature that you have calculated. If the
result is well short of the maximum

\ JUNCTION TO MOUNTING FACE...0

MOUNTING FACE OF TRANSISTOR TO
MOUNTING FACE OF HEATSINK...0 5

The design of a

HEATSINK TO AIR..43

TOTAL THERMAL RESISTANCE =64 +0,+03

Fig. 2 Thermal resistances. For a single: transistor -on a
heat-sink, the thermal resistances are in series, and can be
added. For other configurations, these quantities can be
treated exactly like electrical resistances.



allowable figure for the transistor, well and good; if not,
then you need to improve your heatsinking, or use a dif-
ferent transistor, or both.

Making A Transformation

With that out of the way, we can now look at some
configurations. Most of us automatically think of the PNP-
NPN direct coupled pair when we think of output stages,
but there are still a lot of single-ended transformer-coupled
stages around, similar to the design of Fig. 3. A Class A
stage like this is designed by finding the maximum dissipa-

O +VE

1

T

R

=

g 25:1
a1

c
R3 = VERY LOW VALUES (0.5R TO 10R)
IN 0—+{|'——‘ R1,RZ ARE LOW VALUE BIAS RESISTORS.
THEY MUST BE CAPABLE OF MAINTAINING ENOUGH
CURRENT TO BIAS THE BASE. THIS MAY BE
SEVERAL HUNDRED MILLIAMPS!
R2 R3

O oV

Fig. 3 A single-ended Class A stage, using transformer
coupling.

tion you can get away with, and then fixing the supply
voltage and calculating the signal current. If we take it that
the average DC level at the collector of the transistor is
equal to the supply voltage (Fig. 4), then at peak power
output, the signarvoltage (instantaneous voltage, that is)

TRANSISTOR DRAWING
LESS THAN BIAS
CURRENT

SUPPLY VOLTAGE Vg

EARTH———— —

TRANSISTOR DRAWING
MORE THAN BIAS
CURRENT

Fig. 4 The (ideal) output waveform at the collector of the
circuit of Fig 3. The inductance of the transformer is
responsible for the portion of the wave which is above
supply voltage.

will drop to zero and rise to twice supply voltage. This
makes the peak voltage of the output signal equal to the
supply voltage, and the RMS power is equal to

peak volts x peak current

so that peak current, 1, equals
8 x power
supply power
— you will have to check for yourself that the transistor
can cope with this peak current. The next step is to
calculate the transformer ratio. The peak voltage V, across

the loudspeaker will be
power

and the transformer ratio will have to be

sugglx voltage
p

FEATURE
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TO LOUDSPEAKER
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N

Fig. 5 The basis of the single-end push-pull Class B stage,
most succinctly known as the totem-pole output.

— this is usually a step-down ratio. The transformer should
have enough primary inductance to ensure that it will han-
dle low frequencies reasonably well, but you don’t want
to design the transformer in detail unless you are a card-
carrying masochist.

The single-ended stage is not exactly brilliant from the
point of view of distortion, and the voltage gain is usually
very low, so that negative feedback from the speaker ter-
minals to the input of the power stage is rather ineffective.
The negative feedback can be taken to an earlier stage, but
the drawback here is that the phase shifts may be ex-
cessive, particularly since a transformer is present, and
these can make your negative feedback become positive
at one end of the frequency range, causing distinctly nasty
sounds to come from the speaker. The main merit of a
single-ended transformer-coupled stage of this type is that
it can deliver a fair amount of power from a low supply
voltage, something that is not easy for the traditional
direct-coupled design.

O +VE
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Fig. 6 Using two diodes in series to stabilize the bias of the
output pair.

The Traditional Transistors

With that brief introduction —meet the traditional
direct-coupled output stage as used in practically all of the
hi-fi, medium-fi and no-fi amplifiers in the world. The
design consists of a pair of complementary emitter-
followers in a Class B single-ended push-pull circuit (Fig. 5),
with both transistors on one heat-sink, capacitor coupl-ing
to the loudspeaker, and lots of negative feedback. It's a
design on which an incredible number of variations can be
achieved, however, and also one whose performance can
be greatly enhanced by Careful choice of components,



and well-planned construction. The driver stage for the
output pair may use diodes to adjust the DC voltage dif-
ference that is needed between the bases of the output
pair (Fig. 6) or an almost-saturated transistors (Fig. 7) or
with a common-emitter pair used in place of emitter-
followers, and driven by an op-amp (Fig. 8).

TO BASES OF
OUTPUT PAIR

1k0

470R

Fig. 7 An alternative method of stabilisation using a transistor.

Like all Class B stages, linearity, especially near the
crossover point (Fig. 9) where one transistor starts to con-
duct as the other one stops, is always a problem. The gain
in this region is very low, so that negative feedback is not
the cure-all that many designers seem to expect it to be.
Since the basic output stage is a couple of emitter-
followers, it has a voltage gain that is less than vnity, and
the driver stage usually has a low gain also, so that the
feedback loop has to z)e taken over a number of stages

(Fig. 10).
(o ~O +VE
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C3 IS ABOUT 10n AND IS FOR STABILITY PURPOSES

R3,R4 AROUND 100R-220R DEPENDING ON DRIVE NEEDS OF
OUTPUT PAIR AND CAPABILITIES OF OP-AMP.

R1,R2 EQUAL AROUND 47k

Fig. 8 A circuit which uses an op-amp to drive an output pair.
The transistors are NOT in the normal totem-pole configuration,
because each is being used as a common emitter amplifier
rather than as an emitter-follower. If Darlington power output
transistors are used, this c:an be a very economical high-power
stage.

"~ The problem of crossover distortion has driven several
designers to use Class A stages of very similar configura-
tion. When both of the transistors of the output pair are
driven with a signal, the efficiency can be as high as 30%
(as compared with 78% for Class B), and the availability of
high-power transistors with low thermal resistances has
encouraged the use of Class A — a typical circuit is
shown. in Fig. 11. The distortion figure, measured before
applying feedback, is still fairly high (10% or more at full
power), but feedback greatly improves this. More
important, the distortion level tends to be least at low
power outputs, unlike the Class B circuit in which the
distortion is greatest at low level — when it is also most
noticeable — due to the crossover problem.
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Fig. 9 Crossover distortion. (a) an ideal mutual characteristic for a
power ftransistor. (b) How the characteristics of two identical
transistors would combine if each were just cut-off with no signal
present. (c) The distortion of wave-shape caused at crossover with
insufficient bias. (d) Crossover distortion can be reduced by
increasing bias on each transistor, but unless the transistors have
unusually straight characteristics, a lot of bias will be needed.
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Fig. 10 Using feedback over several stages in a Class B output
circuit.
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PR1 SETS OUTPUT CURRENT
R2,R3 SET BIASTO GET DC LEVEL AT OUTPUT CORRECT

Fig. 11 A Class A output stage - note that both output
transistors are of the same type. For low distortion, they
should be carefully matched.



MARCO TRADING
1+ 10+ 100+

"240V - 45045V 400m/a SOp 48p 3IBp
240V 606 100m/a B8p B2p 43p
240V 6-0-6 500m/a @Bp ©BO0p 48p
Manufacturers note: We can supply OFF THE SHELF
1000+ quantities of the above transformers.

ADAPTORS These high quality British made European Adaptors are
ideal for driving radio’s, cassette recorders, TV games,

calculators etc etc.

These adaptors fit the UK shaver socket.
1+ 10+ 100+
. EO8 45V DC  200m/a loso 48p 32p
S EM3 6v DC 200nva £1. .o! S8p
¢ o EO9 6v DC 400m/a £1.50 £1.26 88p
UK POWER SUPPLY/CHARGER. Input 240V. Output 9V
200m/A. Fully Regulated and Stabilised. Complete with

Reversible 4 Way Plug.
Price £2.95 + 75p p&p + VAT

MULTIMETER SPECIAL

Russian type U4324 20,000 O.P.V.

DC Voltage: 06, 1.2, 3, 12, 30, 60, 120, 600,
1200.

AC Voitage: 3, 6, 15, 60, 150, 300, 600, 900.
DC Intensity M/A: 0.06, 0.6, 6, 60, 600, 3000
AC Intensity M/A: 0.3, 3, 30, 300, 3000.

DC Resistance: 0.2, 5, 50, 500, 5000K.

Special Pric8219@it5: /AGria vaTl 2.

Brand new 3 channel chartrecorders from £88 including charts etc.

Send 35p Now for our latest Catalogue. Fantastic Value it includes capacitors,
diodes, resistors, transistors, LEDs, boxes, cable, prepaid envelopes and much,
much more.

Please add 35p postage and packing and 15% VAT to all orders.

Send orders to:

MARCO TRADING ( Dept ETI)
The Maltings, High Street,
Wem, Shropshire SY4 5EN
Telephone: WEM (0339) 32763
Every order receives our latest special offer lists. Or send SAE.
All orders despatched by return of mail.

ConstructorSeriesSpeakers
KEF

EASY

Have fun, save
money, building
a Kef design
with a
Wilmslow Audio
CS Total kit.

No electronic or
woodworking
knowledge
necessary and
the end result is
a proven top-
quality design
that you'll be proud of.

Each kit contains all cabinet components, accurately machined for easy
assembly, speaker drive units, crossovers, wadding, grille fabric,
terminals, nuts, bolts, etc.

The cabinets can be painted or stained or finished with iron-on veneer or
self adhesive woodgrain vynil.

Easy foolproof assembly instructions supplied. Set of constructorleaflets
sent free on receipt of large S A.E.

~
<

/.-

Prices: CS1 (As 101) £110 pr. inc. VAT, pluscarr./ins. £ 5.50
CS1A(simplified LS3/5A) £103 pr. inc. VAT, pluscarr./ins. £ 5.50
CS3 (as 103.2) £129 pr. inc. VAT, plus carr./ins. £10.00
CS5 (as Carlton i) £192 pr. inc. VAT, plus carr./ins. £15.00
CS7 (as Cantata) £250 pr. inc. VAT, plus carr./ins. £18.00
2

A WHLMSLOW =
AUDID! 0625 529599

L The firm for Speakers

35/39 Church Street, Wilmslow, Cheshire SK9 1AS

Catalogue &£ 1.50 post free
Lightning service on telephoned credit card orders!

SPECTRUM

24 LINE INPUT/QUTPUT PORT......covvrreeeereriecsceienieeinns £18.95
(motherboard not required)
MOTHERBOARD — SIX SLOTS.......
MOTHERBOARD PCB ONLY.....
SPECTRUM 28 WAY CONNECTOR..
MALE CONNECTOR
34 WAY RIBBON CABLE per metre.............cee.oerpoennnioen.. £1.80

ZX81
40 KEY KEYBOARD.......ccvoicierrereeeesressesseesereessnseenesesenans
SPARE KEYS each
MOTHERBOARD - 2 SLOTS....
24 LINE INPUT/QUTPUT PORT.....
16K RAM PACK......
MUSICBOARD
23 WAY FEMALE CONNECTOR.
MALE CONNECTOR......cceevvrunneen
24 WAY RIBBON CABLE per metre
GETTING ACQUAINTED WITH YOUR

ZXBT ettt e s he e s s e £4.95
PROGRAMMING FOR REAL

APPLICATIONS
REAL APPLICATIONS TAPE
MASTERING MACHINE CODE........ccocoveriiirereenereresaarennne £7.50
Prices are for built items. Postage 40p under £4.00. Export
postage (surface) £1.80. Access accepted. Send sae for full

" REDDITCH
ELECTRONICS

21 FERNEY HILL AVENUE, REDDITCH
WORCS B97 4RU

_— Interak 1

HOME COMPUTERS
DO NOT WORK!

You've already got a “home’ computer — am | right? You
may be anyone — a Hospital Electronics Workshop, a
University Computer Dept., an Electronics Research
Establishment, or you may be just plain Joe Soap.
Either way round — you're fed up with the boss, or your
wife (may be the same thing), always asking you — “Very
nice, but what does it do?”’ | know you can make it do
things, so you must be pretty clever, but what a mess.
What's that heap of junk plugged n the back — talk about
spaghetti!
They look lovely, home computers, don’t they — until you
bolt on all the things round the back that the designer
couldn’t (or wouldn't) include.
| think we both know what is needed: A “rack and card”
build it yourself system (Interak 1!}. Something like Acorn’s
and Tangerine's otiginal plug in systems, before they went
on to more profitable things, but you don't want it 6502-
based — Interak 1 uses the ZBOA, {doesn’t everybody who
has any sense?).
1t you use Interak 1, the ZBOA CPU is on one card, the VDU
Interface is on another, Dynamic RAM on another, and so
on. Very tidy, and very modular because “‘any card fits in
any slot”’. And that ugly expansion adaptor, and the special
box of bits you've got sticking out of the back, can be neatly
re-packaged and slid into the spare slots in Interak 1.
I've got no space to say more (this advert’s cost a few
hundred pounds already!), so send me a stamp (20ip)
and/or SAE, or neither, or ‘phone if you prefer, and I'll send
you the 38-page low-down.
David Parkins
P.S. Although this advert may sound a bit corny (we have to
get your attention somehow) Interak 1 really is a serious,
sensible system with thousands of cards sold, and in daily
use. Cards, Manuals, all available separately inc. circuit
diagrams.

Greenbank

Greenbank Electronics (Dept. T3E), 92 New Chester Road,
New Ferry, Wirral, Merseyside L62 5AG
Telephone: 051-645 3391



ETI PCB SERVICE

Up till now PCBs were aIwaKs the hardelst component to obtain for a project. Of course you could
er anymore!
Now you can buy your board straight from the designers - us! As of this issue all (non-copyright) PCBs

make your own, but why bot

will be available automatically from the ETI PCB Service. Each bo
used to build our prototg_ﬁes, so you can be sure it's accurate, an

ou would expect from

ard is produced
d wiIIB

from the same master
e finished to the high standard

n addition to the PCBs for this month's projects, we are making available some of the more popular
designs from our recent past. See the list below for details. Please notes that NO OTHER BOARDS ARE
AVAILABLE. If it's not listed, we don't have it!

APRIL 79
[0 GuitarEffects Unit
O Click Eliminator

JUNE 79
O Accentuated Beat Metronome

FEBRUARY 80
O Tuning Fork

MARCH 80
O Signal Tracer

AUGUST 80
O CMOS Logic Tester
O Capacitance Meter
O Ultrasonic Burglar Alarm

OCTOBER 80
O Cassette Interface
O Fuzz/Sustain Box
NOVEMBER 80
O Touch Buzzer
O Light Switch
O Metronome
O 2W Power Amp
O RIAA Preamplifier
O Audio TestOscillator
DECEMBER 80
O Musical Doorbell
O Bench Amplifier
O FourlnputMixer
JANUARY 81
(J LED Tacho
O Multi-Option Siren
O Universal Timer
FEBRUARY 81
O Infra+ed Alarm(fourboards)
O Pulse Generator
MARCH 81
O Engineer's Stethoscope
APRIL 81
[OJ Musical Box
[0 Drum Machine (two boards)
O Guitar Note Expander
JUNE 81
[0 Mini-drill Speed Controller
O Antenna Extender

£2.64
£6.64

£3.60

£2.64

£227

£2.64
£293
£2.87

£2.93
£3.27

£1.93
£1.93
£1.93
£1.93
£1.93
£3.13

£2.80
£2.53
£2.64

£4.13
£3.20
£3.31

£6.64
£3.57

£2.65

£2.64
£5.60
£3.20

£2.93
£3.20

(J LED Jewellery: Cross

O Spiral(two boards)
O Star(two boards)
O Waa-phase

JULY 80
O SystemA A-MM/A-MC
O System AA-PR
(J Smart Battery Charger

AUGUST 81
O System A Power Amp(A-PA)
O Flash Sequencer
O Hand-clap Synthesiser
O Heartbeat Monitor
O watchdog Home Security
(two boards)

SEPTEMBER 81
O Mains Audio Link (three boards)
O Laboratory PSU

OCTOBER 81

O Enlarger Timer

.0 Sound Bender

O ThermalAlarm

O Micropower Pendulum
NOVEMBER 81

O Voice-Over Unit

O CarAlarm

O Phone Bell Shifter
DECEMBER 81

O Alcohometer(two boards)

O Bodywork Checker

O Component Tester

JANUARY 82
O Parking Meter Timer
O Infant Guard
O Guitar Tuner (two boards)

FEBRUARY 82
O Ripple Monitor
O Pest Monitor
O 1Ching Computer(two boards)
[0 Moving-magnet stage
O Movingoil stage

How to order: indicate the boards required by
ticking the boxes and send this page, together with
your payment, to: ET| PCB Service, Argus
Specialist Publications Ltd, 145 Charing Cross
Road, London WC2H OEE. Make cheques payable
to ETI PCB Service. Payment in sterling only please.
Prices subject to change without notice.

Total for boards
Add 45pp & p
Total enclosed

£4.77
£3.44
£3.97
£1.83

£5.31

£7.35
£4.53

£3.40
£2.65

£2.63
£2.21

£3.97
£2.81
£2.96

£5.21
£1.75
£1.40

£2.20
£1.56
£5.55
£1.92)
£1.68
£5.15
£3.49
£3.49

MAY 82
O DV Meg
O Analogue PWM
O SlotCarController
O Wattmiser
0O SoundEffects Boar
June 82
O lon Generator (two boards)
O lon ‘Blinker’
O MOSFET Amp Module
O: Logic Lock
O Digital PWM
O Optical Sensor
O Stylus Timer
O Oscilloscope (four boards)
JULY 82
0 Mike Switching Unit
O TV Bargraph (main board)
O TV Bargraph (channet! card)
O Hotwire
U Bridging Adaptor
AUGUST 82
Playmate (three boards)
Kitchen Scales
Sound Track
SEPTEMBER 82
Auto Volume Control
Dual Logic Probe

OCTOBER 82
O Message Panel (one card)
NOVEMBER 82

a
a
d
a
)

£2.72
£3.06
£4.51
£4.17
£2.25

£5.53
£2.47
£6.78
£3.06
£3.34
£1.74
£2.59
£11.60

£1.87
£4.56
£2.28
£2.63
£2.38

£7.20
£1.84
£4.25

£1.84
£1.93

£8.79

O Spectrum Analyst (3 boards) £14.33

O Pulse generator

[J Message panel interface
DECEMBER 82

O ELCB

O Servo Interface (two boards)

O Spectracolumn

O signal Line Tester

JANUARY 83
O ET1/831/1 Fuel Gauge
0O ET1/831/2 ZX ADC

£5.29
£1.91

£2.41
£5.87
£4.82
£1.25

£3.00
£2.25

O ET1/831/3 Programmable PSU £3.00

MARCH 83

O ETI/833/1 6502 Sound/DAC £11.16

O ET1/833/2 Alarm Module
0O ET1/833/3 ZX81 Graphics
O ET!/833/4 Logic Probe

£3.15
£093
£2.17




hi?! performance hi! competitive hi?

i? competitive

hi! relinbility hi? service hi? performance i1 liability hi? service hil | rfor mce

HIGH QUALITY AT :

LOW COST .....
£34.00

Plus VAT
INCLUDING
FREE
Test Leads,
Battery and
Instruction
Manual
plus A full
ONE YEAR
'GUARANTEE

EASY TOUSE

[TYH 26 FULLY PROTECTED RANGES

[ITH LARGE 3% DIGIT LCD DISPLAY

[IYd +0.5% basic DC ACCURACY

M8 AC and DC VOLTS and AMPS + OHMS
HC6010 has an additional 10 Amp Range

HC703 has a basic DC Accuracy of + 0.1%
HC7030 has an extra 10 Amp Range

HM101R - 102R and 102BZ are Analog models
Ask FOR FREE DATA

Easy to Order: Fill in and post the coupon enclosing
cheque/P.0./Credit Card details or Official Order.

O R0 a0d 1Y 21198 1y fiprpiquerjoa

Access 1) in a hurry? Then
, O
VISA @ oo ring (0799) 24922

PTUMANCHAL

1.1y oanno lwood

Name ... ...
ADATOSS . i v s s s 0w 5 5 500 & 50k & b & 350§ 50858 50803 § 15 —4
‘l
w
!
Please send: E
..... HC601'sat£40.25  (inc. VAT +P4D).......... =
-
..... HC6010’'sat £43.70 (inc.VAT+P+D).......... "
..... HC703'sat£51.75  (inc.VAT+P+D)..........
..... HC7030's at £65.20 (inc.VAT+P+D).......... -
..... HM101R'sat£7.75 (inc.VAT+P+D).......... m
-~
..... HM102R’'sat£14.38 (inc.VAT+P+D). . ........ E
..... HM102BZ's at £16.10(inc. VAT +P+D). .. .. ..... _:
Total£........... i
Please tick and fill in number of card e
iBarclaycard | 'Access | |American Express | !Diners Club :'
Credit CardNO. . ..o ~
Please allow 14 days for delivery.
House of Instruments,
Chfton Chambers. 62 High Street
Saffron Walden. Essex CB10 1EE
Telephone (0799) 24922 Telex 818750 .

hi! competitive hi?  House of instrumentsLd.

COM']‘I'ICH ELECTRONlCS

205 STURDEE ROAD, LEICESTER, LE2 9FY
MAIL ORDER TEL. (0533) 779578

ﬁll_'é‘ %FEVICES BRAND NEW, FULL SPEC. AND GUARANTEED.
ASE ADD 30p P&P TQ A}L ORDERS, THEN VAT TO
0

%% %% COMPAREOURPRICES % % % % EXSTOCKBYRETURN % % % ¥

TRANSISTORS LINEAR ICs .

B8C1078 14p BCY70 18p || 555 16p nggﬁeg%s
BC108C 14p BCY71 18p || 556 50 | 43 Amp.
B8C109C 1p | 8CY72 1p || 741 Mo | \Woos 18p
8C114 170 | BD131 40p || 748C p | o 20p
BC115 19p 8D132 46p || 747C 80p | \wo2 2
BC140 28p 8D135 azp || LF35] 47 | \wos4 25p
BC141 29 | 8D136 37p || LF353 & | \wog 29
BC142 2p 8D139 3p | LF355 8p | \wog Bp
BC143 27p 8D140 36p | LF356 0 | & amp

BC169C 10p BFY50 2p | LF357 12 | owoos 2%
8C171 10p BFY51/2  24p | LM301A 5p PWO1 84p
B8C172C 10p MPSAD5  22p | LM324 40p | bwo2 @p
BC173C 10p BPSAO6  24p | LM348 S | pwos %8p
BC177 18p MPSA12  28p | LM358 S0p DIODES
BC178 18p MPSA13  28p | LM386 M | ia119 10p
BC179 1% | mpsass  24p | LM333 8 | Cad7 10p
8C1828 9p MPSA56  26p | LM3300 48 | SAg0/91 8
B8C1838 9% | 2n2222  24p | MCI458  3sp | OA%D "
BC1848 9 2N2222A  2sp | MC3302 e | 5A200 >
B8C2128 9p 2N2904 2p | SN76115  138p | 500 -
BC2138 S | 2N2904A  26p | SN76660  115p | FOO :
BC2148 9 2N2905A  26p | TDA2002  98p 1N916

B8C237 10p | 2N2906 23p | TDA2030 220p | (.0 5‘3
BC238 10p | 2n2306A  24p REGULATORS 1N4001 %
BC239 10p | 2n3053 24p | 78L05 2p 1N4002 4
B8C307 12p [ 2n3055E  S8p | 78L12 2p 1N4004 50
BC3088 12p 2N3441  140p | 78L15 2p 1N4006 8p
BC309 12p 2N3442  140p | LM309K  130p 1N4007 2
B8C327 12p 2N3702 10p | (M317K  260p 1N5401 12p
BC328 12p 2N3704 10p LEDS 1N5402 13p
B8C337 12p | 2N3706 Wp | 2-g 125 1N5404 1"
BC338 1 2N3707 0p | Rep 9p 185406 163
BC5468 12 | 2n3708 100 | GReen 12p IN5408 18p
BC5478 9% 2N3771  185p

YELLOW  1p | 6A/100v  30p

BC5488 9p 2N3772 180p | gips 3 | eaz00v  :p
BC543C 10p 2N3903 10p SOCKETS

B8C5578 9 2N3904 0p | 4 ZENERS
Bcss88 9 | 2wnasos  op | 50N o | A osev
BC553C 10p 2N4058 00 | i6hn 100 | sach

THE *“INSTANT”’
ch BOARD

~ -

E-Z CIRCUIT.. ."*quick, easy & reliable.. . the best way to make one
or two-of-a-kind PC boards™! That's what “‘Doc” Sava%a (hobby
editor, Radio Electronics magazine) says about E-Z CIRCUIT.

Why all the excitement?

Simple, E-Z CIRCUIT's exclusive 1 oz., pressure-sensitive copper
tapes & patterns apply directly to the PC board, creating an actual
current carrying circuit. Simply apply E-Z CIRCUIT's Copper
Mounting Configurations to the board, solder your components
into place, and you have a professional, production quality PC
board...instantly...without artwork, photography, screening
oretching.

There's no need to worry about mistakes either. With E-Z
CIRCUIT's special two-phase adhesive, you can make correc-
tions. modifications or improvements quickly & easily...without
damaging the performance or appearance of your PC board.

For building, prototyping or repairing PC boards instantly, E-Z
CIRCUIT truly is the quick, easy, reliable way!

Prove it to yourself, send for your FREE copy of £z Sizey,
the E-Z CIRCUIT Copper Products Printed Circuit . am. oo
Technical Manua! & Catalog EZ-3001. See why

“Doc" Savage & thousands of other users recom-
mend E-Z CIRCUIT for instant PC boards.

Send for your FREE E-Z CIRCUIT Printed Circuit Copper
Products Technical Manual & Catalog EZ-3001.

el €ngineering € €Electronic
(® Design Services Lrd.

Unit 7, Enterprise Centre, Childers Road, Limerick.
(o61) 49366




CALCULATUR saLes
CASlQ

FX 702P..........
FX 602P..

FX 2800P

FA 2 INTERFACE
FX 78....cconveune

TEXAS INSTRUMENTS
.£71.95

Tl Programmer LCD" Hex-
adecimal, Octal, Decimal

TI Library Modules....£35.95

[/7) HEvLETT
"B pACKARD
£28.95

.£86.95
PC 1211 Printer interface

Send sae for catalogue

CALCULATOR SALES

FREEPOST (no stamp required UK )

PO Box 13 Redditch Worcestershire B98
0BR Telephone Redditch (0527) 43169

LB ELECTRONICS

DISC DRIVE BONANZA

PERTEC FD650 DSDD 8" ...£199 + VAT
PERTEC FD200 5" SSDD ..£100 + VAT

The above drives are suitable for the BBC Micro, we can supply full documentation
if requested with purchase of the drives only. Also available is a word processing
package which Is a tape to disc program (i.e. will not run without destroyers).

Offered with Full documentation at £9.80 p&p 50p.
BRAND NEW AND BOXED PLUS DATA P&P AT COST

5} in Slimline for APPLE... ...£2.26 + VAT
Controller Card for above ... .£48. 00 + VAT
ASC11 coded querty Keyboard manufactured by Alpamenc (Woking,
UK). Model 60K brand new plus data £19.95 p&p £1.50
SELLOUT used (Gar replacement by us) 2716 (5v) 1.50 each p&p 30p.
12 for £15 p&p 75p

25 WAY ‘D’ Types, plugs £1.85, sockets £1.85 (solder tail) p&p 30p.

Telephone for bulk prices.
CASE model 430 Data modem, no information £30 each p&p £3.50

INTERSCAN ACCOUSTIC COUPLER
10” x 4" x 5” WITH ELECTRONICS, SOUND
TIGHT UNIT, FOR STANDARD GPO HAND SET.
NO DATA — £10.00 (INC VAT) P&P £1.75

LB ELECTRONICS

11 HERCIES ROAD,
HILLINGDON,

P N

TELEQUIPMENT OSCILLOSCOPE type D83.
Dual Trace 50MHZ. Delay Sweep ..£560
TEKTRONIX OSCILLOSCOPE

Dual Trace 35MHZ Delay Sweep. ASN
TELEQUIPMENT OSCILLOSCOPE type DE7A.

RANK E.M.T. METER 0-30KV DC .....

ADVANCE RF SIGNAL GENERATOR

150KHZ-220MHZ. CW/Mod.... .....£30
RF_SIGNAL OENERATOR

SGB2B 150KH2-220MHZ CW/Mod.... o

1A1. Dual Trace 50MHZ. Dual £250
TEKTRONIX STORAGE OSCILLOSCOPE %

5648
BRUEL & KJOER Audio Frequency Spectro-
mater type 2112 with B&K 2305 Levet Roco'dov

B & K AUDIO Frequency Spectrometar twe
ZIHDZK.LEVEL RECORDER type 2305 with Sl(;‘d.a
B & K BAND PASS FILTER SET type 11613
1I‘0 K RANDOM NOISE GENERATOR o
B & K EXTENSION FILTER SET type 1620
B & K ELECTRONIC VOLTMETER type 2!09
2HZ-200KHZ £25

B & K AUTOMATIC VIBRATION EXCITER
CONTROL type 1018

CE WIDE RANGE LF OS(

100KHZ-100MHZ CW/Mod ..
PYE BCALAMP ELECTR TATH
METERO- 10KV .. .

ETER Model 320-10KV ..£18
ERNST WRNEN 4 ELECTROSTATIC VOLT-
METER 32 0-20KV . £20
ADmNCE DIGITAL MULTIMETER W&
SOLARTRON DIGITAL VOLTMETER typo

LM1240
TMK MULTIMETER Model 700 20Kohm gev
Volt. 1 18

8 & K AUTOMATIC VIBRATION BXGiTER
CONTROL type 1019... ..£40
MARCONI FM/AM SIGNAL GENERATOR
TF995A/2M 1.5-220MHZ. AM/FM Mod ... £160
MARCONI _ CIRCUIT _ MAGNIFICATION
METER TFI246 with TFi248 OSCILLATOR

40H; £250
MAHWNI 1/4% UNIVERSAL BRIDGE TF1313
£196

MARCON! UNIVERSAL BRIDGE type TF868B
£86

MARCON! UNIVERSAL BRIDGES l%
FB868; TFB68/1; TFB6BA .. ETE.R

DECCA PAL COLOUR BAR GENERATOR lyp.
EPB85A GB £150
DECCA KORTING COLOUR TV SERVICE
GENERATOR type 82515 £140
FERROGRAPH RECORC

RTS2 ... £225
LABGEAH ‘PAL COLOUR BAR GENERATOR
type CM6037/DB ... £75
LABGEAR COLOURMATCH |
GENERATOR type CM6004-PG £25
VIDEO CIRCUITS TUBE TESTER type V33
£30

RANK UHF. SIGNAL STNENGTN METER

0 Amps & 5KV

AVO MULTIMETER Model 72. Compact
LINSTEAD L.F. SIGNAL GENERATOR type G2
10HZ-100KHZ. Sine/Square. Compact.
wﬁmw DIGITAL VOLTMETER

ROBAND TNANSlSTOﬂISED SUPPLY Type
T104.0-30/0-30V 1A DC. Metered .o £30
SAmséL DIGITAL FREQUENCY METER type
TEKTRONIX TIME MARK GENERATOR (Vpe
180A £50
AVO TRANSISTOR TE!TER type TT169 with
leads. As New (P&P £2! ... £20
ESP AUTOMATIC CAPACITANCE IRIDOE
Model 300A. 1p1200mfd. Auto ranging. 0.5%

(PEP £4). £40
WAYNE KERR UNIVERSAL BRIDGE l!&e’
8221

TAYLOR VALVE TESTER Model 4502 ...

T1060-100V 1A DC. metered

RANK FLUTTER METER

PYE SCALAMP ELE

METER0-40KV .. ..o

EQUIPMENT SOLD IN WORKING ORDER

F rther contact DWAYNE

check availabllity before

Carriage all units £7. VAT to be

added 1o total of Goods & Carriage. S.A.E.

for Lists.

STEWARTo: READING

110 WYKEHAM ROAD, READING, BERKS. RG6 1PL

Tel: 0734

Callers welcome 9 am-5.30 pm Monday to Saturday Inclusive

Perallel i/f. Beautiful quality

ata price. Vertical for-

mat unit. To include copy

of operations manual. ON-

LY  £149.00

(England? £17.50. Tech
230

manual )
£10.00. pages

DISC DRIVE

Memorex 550 8" Floppy drive, mounted in case with
power supply and fan. Room for second drive. Only
£225 + £7 .50

SHUGART 801 8" Floppy — 2 only at £250 + £7.50
DRE 4000A (258-9901) Hard disc —1 only £300.
BASF 6172 24 Megabyte Winchester with PSU £700

69 Key keyboard 5 volt CMOS — believed ASCIHI
but no data hence £20

Multi Rail PSU 5 volt at 4 amp. 12 volt at 2 5A, 12 voit
at 350mA onty £17.50 + £1.80

6V, 56 amp Regulator module £2.50 + S0p.
Data dynamic RO390 printers 110 Baud ASCIl RS232 —
— 20mA E75

MAWSON ASSOCIATES

01-778 3600

Kent BR3 1P

Cellers welcome by appointment and #ll 2nd hand goods

sold #s seen working but unguarantesd

Rocar Electronics

, Heron Garden, Yate, Avi
MALE ORDER ONLY
Please add 50p P&P and 15% VAT

4048
4049
4050
4051
4052
4060

4081  12p

30p
7812 12V 1amp T0220 30p
7815 15V 1amp T0220 30p
I.C. Sockets
8pin — Bp 18 pin — 10p 24 pin —

FEFEISSEES

MIDDLESEX UB10 9LS,
A ENGLAND
Porer—~ TEL: UXBRIDGE 55399 {ten!

15p
14 pin — 7p 20 pin — 12p 28 pin —
16 pin — 7p

)
]

18p

35p
a0p 40p
3Bp 14p
18 50p
20p 1.00
40p 36p
2p 3Bp
40p 35p
36p 40p
3Bp 40p
12p ::
30p

p

&
5§

§

NE
oo




PCB FOIL

PATTERNS

- YA

TECHNICAL TRAINING

IN ELECTRONICS,
TELEVISION AND AUDIO

IN YOUR OWN HOME - AT YOUR PACE

ICS can provide the technical knowledge that is so €ssential
to your success,knowledge that will enable you to take advant-
age of the many opportunities open to the trained man. You
study in your own home, in your own time and at your own
pace and if you are studying for an examination ICS guarantee
coaching until you are successful

City & Guilds Certificates

Radio Amateurs )
Basic Electronic Engineering (Joint C&G/ICS)

Certificate Courses

TV and Audio Servicing
Radio & Amplfier Construction
Electronic Engineering* and Maintenance

Computer Engineering* and FProgramming
Microprocessor Engineering*

TV. Radio and Audio Engineerin

Electrical Engineering.* Installation

and Contracting  *Quality tor IET Associate Membership

ACC| Approved by CACC Member of ABCC

POST OR PHONE TODAY FOR FREE BOOKLET

Please send me your FREE School of Electronics Prospectus.

Subject of Interest
Name

Address

. Dept E262
Po sto-. iCS School of Electronics
160 Stewarts Road, 01-622 9911

500 000 000

IN STOCK
WASHERS SPRING CLIPS CLAMPS
SOLDER TAGS SOLID STATE INSULATORS

and many other pressed parts

ELECTROMECH SALES LTD.
MELDRETH RD., SHEPRETH, ROYSTON,
HERTS. S68 6PS
TEL: 0763 61372

Ambit Int 28 29 1CS .. 86
Audio Elec. . v v D3 | () - . /71,74
Bi-Pak . ... 6061 fnput Design. 77
BK Flec . . . 10 75 Kelan. ... . Se
Black Star . . .. 77 I & B Elec 75
BNRS. . ... . .72 i.B Etrec. . 85
Bradley Marsha 32 LEM Serv « 4.7
CSS ... .. . .85 Magent a € e .Y
c.artwright Eles . 85 Map i OBC
Clef Products .72 Marco hrading 82

omtech Elec .. 84 Mawsorn AsSGC . 8%
C nicklewood E « 89 Mentatech'. | 16,47
Cenmson Elec . 54 Micwich Conig 34
Ciofton Elec’ .74 antechnic. 14
Datanmian Desig .. 27 ‘arndon Elec 77
Display Elec . . 35 owertran 291
Electromech . . 86 Rapid Elec . .6
Elec & Compu v e I8 wedditch Elec . 82
Electronize & 1'v an . 62 Helay a Quip. 75
Electrovalue . e 23 1 ISCOMIp 20
Emos. . ... . 84 IVC L L. 14
Enfield Elec . .. 77 Stewerts Read . 8%
Europa Elec . . D6 Sinclan .. 10,41
GSC.v .3 .+ 33 Sparkrite. . .45
Greenbank. . . 82 fechnomatic. 66,67
Greenweld . . . .53 1K Elec . . . 12
Happy Memor e- .74 watford Elec. 4.5
Hart Elec. . . . 84 Wilmsiow' . 82

House of Inst . 54
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LOOKING FOR COMPONENTS!
HARDWARE!
CASES! TRY YOUR LOCAL
LISTED STOCKIST

AVON

ANNLEY ELECTRO

190 Bedminster Down Road
Bedminster Down, Bristol |

Tel: 0272 832622
Open Mon-Sat 9am - 6.30pm
Wed llam-2pm

BEDFORDSHIRE

BROADWAY ELECTRONICS
1 The Broadway. Bedford,

Tel: 0234 2136311
Open: 6.days 9-5.30 1/2 day Thur.
Lunch 1.30 - 2.30
Specialists in components
and Acorn computers.

LANCASHIRE

ETESON ELECTRONICS

158 Lower Green
Poulton-le-Fylde, Blackpool
Tel: (0253) 885107
Open: 9.30am-12.30. 1.30-5.30. Closed Wed &
Sun. Electronic Component Specialists

MERSEYSIDE

MYCA ELECTRONICS
2 VICTORIA PL; SEACOMBE FERRY,
WALLASEY, L44 6NR,
Tel: 051838 8847
Open Mon-Sat 10am-5.30pm
Mail Orderprice list 50p refundable

FOR YOUR BUSINESS TO
BE INCLUDED, CALL
ELECTROMART ON
01-437-1002

STAFFORDSHIRE

ELECTRONICS SUPPLIES

105 HIGH STREET

WOOLSTANTON

NEWCASTLE

Tel: 0782 636904

Open Mon-Wed 9-6, Thurs 9-12 & 5-7,
Fri & Sat9-9, Sun 11-2

S. WALES

PROGRESSIVE RADIO
93 Dale Street. Tel 051 236 0982 47
Whitechapel Tel 0512365489
Liverpool 2

THEELECTRONICSSPECIALISTS
Open: Tues-Sat 9.30-5.30

STEVE'S ELECTRONIC
SUPPLY CO. LTD.
45 Castle Arcade, Cardiff
TEL: 0222 41905
Open: Mon-Sat 9-5.30
For components to computers

DORSET

D.J. ELECTRONICS
64 Ensbury Park Road,
Bournemouth
Tel: (0202) 515073
Open Mon - Sat 9am - 6pm

HERTFORDSHIRE

GODDARDS COMPONENTS
110 - Loridon Road, St. Albans.
Tel: St. Albans 64162
Open, Mon-Sat 9.30am-5.30pm

(1/2 day Thur)

W. MIDLANDS/WARCS

CoventrySt Kidderminster
Components, computers, car radios, C.B.s,
Amateur Radio
and all electronic hobby equipment
Open: Mon-Sat 9-6, Sun 10-2
Tel: 0562 2179

WARWICKSHIRE

Horizon
Electronics

Charlotte St, Rugbg. Tel: Rugby 78138
Open 5 Days 10-6 (closed Wed)

Wide range of components and R.S. stockists
1983 Mail Order Catalogue 75p

NORTHAMPTONSHIRE

# A new company selling electronic components
# Mail order and walk round supermarket
#* Vast stocks and very competitive prices

High March, Daventry NN11 4HQ
Telephone 03272 5523 Telex 311245
0ff Ad5 opposite John Q' Gaunt

YORKSHIRE

ACE MAILTRONIX LTD.
3A COMMERCIAL STREET
Batley. Tel: (0924) 441129
Open: Mon-Fri 9am-5.30pm. (Sat 1pm)
Retail and Wholesale

INTERNATIONAL:

Please include my business details in the next available issue of ELECTRONICS TODAY

BUSINESS NAME
ADDRESS

TELNO

OPENING HOURS
RETAIL []

CONTACT: (FOR OFFICE USE ONLY)

WHOLESALE []

MAIL ORDER []

(Please tick)




ADVERTISEMENT
RATES Semi-Display (min 2 cms)

1-3 insertions £10.00 per cm

4-11 insertions £9.00 per cm

12 + insertions £8.00 per cm

Lineage 35p per word (min 15 words)
Box Nos. £2.50 o
Closing date 1st Friday in the month
preceding publication date.

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)

Send your requirements and cheque /P.O. to:

'E.T... CLASSIFIED ADVERTISING,
145 CHARING CROSS RD, LONDON
WC2H OEE

DIGITAL WATCH REPLACEMENT parts BLEEPER Electronic Seat Belt Reminder,
batteries, displays, backlights etc. Also Flashers, full kit of parts, easy fitting, £6.95,
reports pubications, charts. S.a.e. for full list c.w.0. Micro-Tech Industries, Brighouse,
Profords Conersdrive, Holmergre«en, Bucks, HD6 1PD.
HP15 6SGD
BUMPER B FB
11228 3 UMPER BOX OF BITS
INTRUDER ALARMS LTD poasibl st thom s " 5o buy & b I 1 yourh B esitons,
WHOLESALE SUPPLIES oo i oy g o o
MAIL ORDER DEPT least 1000 -m:s,:&n&:m«éo%onm' £8.50 inc.
1e Dews Road, Salisbury, Wilts SP2 7SN
CONTROL PANELS
Batterv T/E/E.....£20.00
F.S.N. 20/40 .......£36.00 .
SIRENS CONTACTS BURGLAR Alarm Equipment. Please
inimite £450  Aumini £ visit our 2,000 sq.ft showrooms or write performance CCTV camera
ey I~y - or phone for your free catalogue. for only £130.00 plus VAT
PRESSURE MATS C.W.AS. Ltd, 100 ROObY Avenue, Brad- plus p/P Total £152.95.
Stair........ ... £0.86 ford BD6 1DB. Telephone 0274 308920. . o x5 et .
Standard................. £1.50 Size 3'x3'x 97 240v operation.
ATTENTION ELECTRONIC BRGERERSSOR SIS
TT '
DiRogeiit an ety —~ Psee. 5 W% ORGAN KIT BUILDERS CROFTON ELECTRONICS LIMITED
FOR ORDERS LESS THAN £30 P&P £2.00 Shop soiled 60 note plastic keys £17.25 35 GROSVENOR ROAD, TWICKENHAM,
OVER £30 PE&P FREE 30 note all timber pedal boards £86.25 MIDDLESEX TW14AD
A1ALARMS LTD Few °n|y| Mini consoles oak or mahogany Telephone 01-891 1923/01-891 1513
86 Derby Lane, Old Swan, Liverpool 13 £195 ex works including V.A.T. Telex 295093 CROFTN G
George Sixsmith organ builders,
Hillside Organ Works, Carrhill Rd., CIRCUIT DESIGN, Prototype construction,
AERIAL AMPLIFIERS Improve weak Mossley, Nr. Ashton-u-Lyne, Lancs. analogue or Digital, Siangle Circuits or
television reception. Price £6.70, S.A.E. Tel: Mossley 3009 Complete Instruments/Systems. Write A. J.
for leaflets. Electronic Mailorder, ﬁzm?tg?bgf"g;um;ﬁaEéoz‘z‘s'::’c?}&
Ramsbottom, Lancashire BLO SAGH. CLOSING DOWN SALE 1ET, or Phone Bradford-on-Tone (082-346)
V. BANSAL 536.
4 Davigdor Road, Hove. E. Sussex. Tel: (0273) 732418
DESIGN - ARTWORKS - PRODUCTION An e ooy, N ALy Order £20.00.
PROBLEMS? For electronic design / hard- ‘tmu g i .
ware / software. P.C.B. artworks/assembly 022 a0p 4023 " 30p 402 o
test. We offer a complete service at very o2 2: 3059 fg: ig:g ;’: CENTU n’ ION
competitive rates. For details contact: Colin " T 0 4867 e 2220 AL AR MS
Holloway, c/o Atom Computer Services Ltd, 567 A
11 Sleighburn Avenue, Silverdale Not- 13D 741610, .. Wp W ¢
. e manufacture, you save £££'s
tingham. Tel 0602 817471. Send s.a.e. or phone for our Free list of

. fessi | D.L.Y. Burglar Al E
PRINTED CIRCUITS. Make your own sim- ant And s g ar LA EQuip-

ment and accessories,
ly, cheaply and quickly! Golden Fotolac Discount up to 20% off list prices,
B'G BARGA'N BOX .p-v - Py > Z (g e.g. Control Equipment from £15.98,
Oiié . . light-sensitive lacquer — now greatly im 2
Big Bargain Box contains over a thousand components — - Decoy Bell Boxes from £5.95 inc.
resistors, capacitors, pots, diodes, trarsistors, panels, proved and very much faster. Aerosol TRADE ENQUIRIES WELCOME
T . g oo ey cans with full instructions, £2.25. De- '0484-21000
4ibs. veloper 35p. Ferric Chloride 55p. Cle
OULY£8.00 10c; poss == You're ourdto; come: bacK for acetate sheet for master 14p,. Copper-cla 4 ?:rEg%?}I%?\ISEZA%?\;&a%S)
ESP fibreglass board, approx. 1Tmm thick 65 Wakefield Road,—Huddm...Ed )
147A FOUNDRY LANE, SOUTHAMPTON S01 318 £1.75 sq. ft. Post/packing 75p. White HD5 9BE, W. Yorkshire|
Lots of surplus bargains on our latest kst — send an SAE for your H . A B Access & Visa
copy now. ouse Electronics, Castle Drive, Praa Onders Weicomed
Sands, Penzance, Cornwall.




CABII‘ET FITTINGS

Unit B, Camon Court, Grainger Road,
Southend-on-Sea

SHEETMETAL FOLDERS 18” x 18G.
Steet, 16G. Aluminium, bench or vice held.
Hobby or light industrial use. £38. 01-890
7838 day/evenings.

CONVERT ANY TV into Large Screen
Oscilloscope (by external unit). Costs
approx. £12 to build. Circuit and plans £3 or
SAE details. J. Bobker, 29 Chadderton
Drive, Unsworth, Bury, Lancs.

COPPER CLAD Double Sided Fibreglass,
12" x 8"”. 10 sheets £6. 5 sheets £4. Davron,
Box No. E.T.1.202, Asp Ltd., 145 Charing
Cross Road, London WC2.

GOVERNMENT SURPLUS components
and equipment, send s.a.e. for list: AFR Elec-
tronics, School Lane, Moulton,
Northampton.

WANTED: ELECTRONIC COMPONENTS
and Test Equipment. Factories cleared. Good
prices given. Q Services, 29 Lawford

Crescent, Yateley, Camberley, Surrey. 0252
871048.

SPECTRUM GAMES SALE. Venture (7
games in 1), was £6. 3 compulsive games,
was £5. The lot on one cassette for just £6.
Bobker, 29 Chadderton Drive, Unsworth,
Bury, Lancs.

[ Save money on drawer sets with

for your
bits and
pieces

Drawer size
140 x S0

Boxes
81 Somerset Road London E17
Prop. RE. Davidson

PERSONAL CALLERS & TRADE ENQUIRIES WELCOME

BOUND SETS E.T.1. Complete years 1974,
1980, also some 1973-1981. Offers.
Wilmslow, 0625 533380.

U.V. LIGHT EXPOSER UNIT for use in
prep. of photo-resist P.C.B.’s. Attractive
wooden construction with exposer area of
250 x 150mm. Case 350 x 250 x 95mm.
240V operation. Only £37.00 inc. p&p. Send
cheque to V.E.P. Ltd., 116 Byron Way,
Northolt, Middlesex or ring 01-845 5018.

SLIDE TAPE SYNCHRONISER

Synchronise slides with music and/or commentary with our PLL
slide tape synchroniser kit. Any cassette/tape recorder or deck can
be used together with any projector with remote control or
synchroniser socket.
Units can be ganged together for multi-projector use and could be
in any project that requires tone goneration/detection
(remote control devices, tape based programmable controller/
sequencer etc. etc. } — full details supplied.
Basic kit £12.96 (i PCB, relay, i and
detailed instructions.
kit £19.95 (as basic kit plus case and all switches, leads,
plugs and connectors required). All prices include p&p.
UNITECH (Midiands)
Dept ET3 FREEPOST, Sutton Coldfield, West Midlands B74 2BR
(no stamp required)

A LASER FOR £120. Complete in cabinet
with power supply. Send 50p for details, plus
information  regarding other  Lasers,
Holograms, available new and ex-exhibit.
DHS Developments, Wellington Court, 11
Alma Square, Scarborough.

DON'T MISS THE
APRIL EDITION OF

ETI

ON SALE FRIDAY
THE 4th OF MARCH

FOR ALL YOUR CLASSIFIED
REQUIREMENTS RING

01437 1002
FOR IMMEDIATE PLACEMENT OF
ORDER PLEASE QUOTE
ACCESS OR BARCLAYCARD

USE ELECTRONICS TODAY INTERNATIONAL'S CLASSIFIED
(35p per word, minimum 15 words. Box Nos. £2.50 extra or £10.00 per single column

centimetre — all prepaid).
Just write the details on the form below and sen% ?tpwngi your cheque, made payable to

A.S.P. Ltd, to Electronics Today International Classified,
145 Charing Cross Road, London WC2 OEE

1. 2. 3. 4, 5.
6. 7. 8. 9. 10.
1. 12. 13. 14. 15.

Please place my ad in the next available issue of E.T..:
Name............cciiiiiiiiiiinnnnnns
Address............coiiiiiiinnnnnenas
TOLNO: cisisnsiiissens AP P

| enclose my cheque/P.O. for the valueof £..........




Get moving with these new developments in UK Robotics

- advanced electrohydraulic designs for
education, industry and now available to
the home constructor.

Hebot Il 1s a turtle-type robot which takes programming  Robotic expenience is becoming as essential a subject as co  puting
out of the two dimensional world of the VDU into the real MICROGRASP provides the lowest cost means of acquinng that
three dimensional world Given a DC supply of 9-15V itcan  experience but despite its ultra low price the robot has considerable
perform a bewilderning number of moves under computer  versatility There are 5 axes each using a servo motor and there is
control — forwards, backwards, left and nght — with each  leedback from each of the arm movements. Control is by any
wheel independently controlled It has blinking eyes. bleeps  computer with anexpansion bus - the ZX81 being particularly sutable
#ith a choice of two tones and has a solenoid operatedpento  Servoing 1s achieved with hardware on the interface board to keep
chart s progress Touch sensors coupled to its shell return  programming simple and the robot 1S operated under BASIC
data, about s environment, to the computerforitto calculate  commands with no computer specific software required. The interface
evasive or exploratory action. Hebot |l connects directly to  board 1s memory mapped using only 64 bytes at any of 1024 switch
an 1/O port or alternatively with the universal interlace board ~ selectable locations

1o the expansion bus of a ZXB1 or other computer, MICROGRASP robot kit with power supply £125.00
Universal computer interface board kit £48.50
E] 23 way edge connector £2.50

2X81 peripheral/RAM Pack splitter board £3.00 MICROGRASP. INTERFACE BOARD AND ZX81

printing, call to machine code routines, hexadecimal support and user-
friendly textual error trapping messages.
If computers interest you then the Cortex will expand your under-
standing infinitely more than off the shelf machines. Use it in
business, education, research or just play with the incredible
graphics capability. At Powertran we are using these machinesin
conventional roles, in product control and R & D. We shall co-
ordinate the Cortex user group and distribute software for the
. ~ TMS 9995 CPU. Complete 16 bit 64K computer kit £295.00 +
; % VAT Complete 16 bit 64K computer ready built £395.00 + VAT.

HEBOTT Il

Up to the nano-second hard, firm and softwar
developments embodied in a complete system.
. ega Hertz 16 bit CPU; 64K upwardly compatibl
DRAM; separate 16K video DRAM and 24K Tl Powe
Sasic with overwrite. Supports up to four Disc drives o
mixed type with 16 serial I/0 ports. Programmable Baud
rate and comprehensive E Bus interface designed to
support real world applications.

Very high resolution graphics gives 3D simulation in 16
colours on 36 prioritised planes of user definable characters.
Software FORTH coming includes this trendy language along
~ h NOS C/PM.

—ardware components available separately with details in Nov,
Dec, and Jan issues of ETI. Software features include; Real time
clock, full renumber command, buffered 1/0 to free machine whilst

“op of the range is the Genesis P102 which has dual speed Example prices and With prices starting below £1,000 the Genesu.? range of general purpose robots
control, continuous servo operation and double acting specifications ;Earowde a first rate introduction to robotics for both education and induslry
: . ach has a self-contamned hydraulic power source. which enables loads of
c. nders for increased torque on the wrist and arm rotation oot A several pounds to be smoothly handled The system operaled from a single
ons. The microprocessor based control system has addi-  [ing capacity 1500gm phase 240 or 120V AC supply or a 12V DC supply. The machine can be supplied
nal memory, position interrogation via the RS232C inter-  Aewit o0 . L il e e e R e
. . . s . eight { Siti [ 1 y 2
ace increasing the versalility of computer control andinputs a;g.s mode? inkiform  £390  System based around a dedicated microprocessor. Movemenl sequences can
ae provided for machine tool interfacing. 5 axis model in kit form  £445  be enlered, stored and replayed by use of a hand held controller. alternatively the
= & § system READY BUILT £1950.00 5 axis model Ready Built  £790  syslems can also be interfaced o an external compuler wia a standard RS 232C
2o veriran CORTEX 16 bit 64K computer Kit £295.00; READY BUILT £395.00 oo oo ning link
(Electronics Tocay International December issue on CORTEX) Base: 195" x 11" x 75"
Lifting capacity: 2000gm
. ""I“‘-—J } Arm?éngm b‘el_'lweeggaxles 140"
Weight 34Kg

4 axis model in kit form £495
6 axis mode! in kit form £595
6 axis model Ready Bult  £950
Complete Systems as shown in
Photograph above

Genesis S101

4 axis system in «t form £635.50
5 axis system in kit form £695.00
5 axis syslem Ready Built £1355
Genesis P101

4 axis system in kit form £742.00
6 axis system in kit form £852.00
6 axis system Ready Built £1525

All prices exclusive of VAT

GENESIS P102PROCESSORBOX,HAND HELD
CONTROLLER AND CORTEX COMPUTER

GENESIS S101 AND GENESIS P101 WITHPROCESSOR BOXES
1 AND HAND-HELD CONTROLLERS

»‘I ? /P
‘ j | . LEADERS
?’ { § IN

& ELECTRONIC
KIT DESIGN

S | e PSP ey S AND SUPPLY
“ (CYBERNETIC DIVISION)

. PORTWAY INDUSTRIAL ESTATE
. ANDOVER HANTS SP10 3NM

Phone Enquiries (0264) 64455

i



unlimited vocabulary.

xCan be used with unexpanded VIC20 or ZX81- does

notrequire large areas of memory.

xIn VIC20 version, speech outputisdirect to TV speaker
with noadditional amplification needed.
* Allows s;lJ( eech to beeasulylncluded in programs.

i

Completekitonly £ 24.95.
Order As LKOOA (VIC20 Talk-Back)

LKO1B (ZX81 Talk-Back)

Full constructiondetailsin Maplin Projects Book 6
Price 70p.Order AsXA06G (Maplin Mag Vol. 2 No.6)

KEYBOARD WITH ELECTRONICS
FORZX81

ol el
L g;

« Full size, full travel keyboard that's simple to add to your
ZX81 (no soldering in ZX81)

« Complete with electronics to make “Shift Lock”,
“Function” and “Graphics 2" single key selections.

« Powered (with adaptor supplied) from ZX81's own
standard power supply

Full details in Project Book 3 (XAO3D) Price 60p.

Complete kit (excl. case) £19.95. Order As LW72P

Case £4.95. Order As XG17T

Ready built-in case £29.95 Order As XG22Y.

OTHER KITS FORZX81

3-Channel Sounds Generator (Details in Book 5)
Order As LW96E. Price £10 95.

ZX81 Sound On Your TV Set (Details in Book 6).
Order As LKO2C Price £19.95

ZX81 1/0 Port gives two bi-directional 8-bit ports
(Details in Book 4).

Order As LW76H. Price £9.25.

ZX81 Extendiboard will accept 16K RAM and 3 other

PluggpModUIes.  order As GBOBJ. Price £2.32
Edge Connectors (4 needed):
Order As RK35Q. Price £2.39.

HOME SECURITY SYSTEM

Six independent channels - 2
or 4 wire operation. External - <
horn. High degree of protec- »

tion and long term reliability \

Full details in Projects Book 2
(XAO2C) Price 60p

——— - —

i NIRPLINA

Post this coupon now!

Please send me a copy of your 1983 catalogue. | enclose £1.50 (inc p&p).
If | am not completely satisfied | may return the catalogue to you and have
my money refunded. If you live outside the U K. send £1.90 or 10 International

Reply Coupons
Name

Address

Now your computer can talk!
xAllophone (extended phoneme) system gives

I
I
I
I
I
P

SPEECH SYNTHESISER
FOR Z2X81 and VIC20

HE MAPLIN TALK-BACK

Wy D0 YoU
KEEP LOOKING AT

MATINEE ORGAN

Easy-to-build, superb
specification. Compar-
able with organs selling
for up to £1000. Full
construction details in our
book (XH55K). Price £2.50
Complete kits available. -
Electronics (XY91Y) £299.95*
Cabinet (XY93B) £99.50".
Democassette(XX43W)£1.99

*Carriage extra

25W STEREO MOSFETAMPLIFIER

*Over 26W/channelinto8nat 1kHz bothchannelsdriven

* Frequency response 20Hz to 40kHz = 1dB

* Low distortion, low noise and high reliability power
MOSFET output stage.

« Extremely easy to build Almost everything fits on main
pcb, cutting nterwiring to just 7 wires (plus toroidal
transformer and mains lead terminations).

«Complete kit contains everything you need including

pre-drilled and printed chassis and wooden cabinet. Full

details in Projects Book 3. Price 60p (XAO3D). Complete kit
only £49.95 incl. VAT and carriage (LW71N).

BUY IT WITH MAPCARD
et fony — et m
I

buy it with MAPCARD
MAPCARD gives you
real spending power —
up to 24 times your
monthly payments,
instantly.

l Shops at
I 159 King St
284 London Rd
J Lynton Square

Hammersmith. London W6 Telephone
Westchft on Sea, Essex Telephone (0702) 554000
Perry Barr, Birmungham Telephone

MAPLIN'S FANTASTIC PROJECTS

Full details in our project books. Issues 1to 5: 60p each
Issue 6: 70p.

In Book 1.(XA01B) 120W rms MOSFET Combo-

Amplifier ® Universal Timer with 18 program times and

4 outputs ® Temperature Gauge ® Six Vero Projects.

In Book 2 (XA02C) Home Security System @ Train

Controller for 14 trains on one circuit ® Stopwatch with

multiple modes ® Miles-per-Gallon Meter.

In Book 3 (XAO3D) ZX81 Keyboard with electronics ®

Stereo 25W MOSFET Amplifier ® DopplerRadar Intruder

Detector ® Remote Control for Train Controller.

In Book 4 (XAO4E) Telephone Exchange for 16 exten-

sions ® Frequency Counter 10Hz to 600MHz ® Ultrasonic

Intruder Detector ® 1/0 Port for ZX81 @ Car Burglar

Alarm ® Remote Control for 25W Stereo Amp.

In Book 5 (XAO5F) Modem to European standard @

100W 240V AC Inverter ® Sounds Generator for ZX81
® Central Heating Controller ® Panic Button for Home

Security System ® Model Train Projects ® Timer for
External Sounder

In Book 6 (XAO6G)* Speech Synthesiser for ZX81 &
ViC20 ® Module to Bridge two of our MOSFET Amps to
make a 350W Amp ® ZX81 Sound on your TV @ ZX81
Interface for Modem @ Scratch Filter ® Doorbell for Deaf
® Simple FM Tuner* ® Damp Meter*.

*Projects for Book 6 were in anadvanced state at the time
of writing, but contents may change prior to publication
(due 11th February 1983)

MAPLIN'S NEW 1983 CATALOGUE

Over 390 pages packed
with data and pictures
and all completely
revised and ncluding
over 1000 new items.
On sale in all branches
of WHSMITH 4

MAPLIN ELECTRONIC SUPPLIES LTD
PO Box 3, Rayleigh, Essex SS6 8LR
Telephone Sales (0702) 552911 General (0702) 554155

Note Shops closed Mondays

01 748 0926

(021) 356 7292



