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PROJ ECTS Portable Radio —
to while away your Switch On and Tune In!

evenings. Including: Video Vandal —
Special Effects On-Screen

in Your Own Home

Electron Speech Board —
Turn Your Acorn into
A Chatterbox

Capacitance Meter —
Simple, Direct-Readin
Deslgn
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for low-cost training in

real-life robotics

The advanced design of the Neptune 2 makes it the lowest cost real-life
industrial robot.

Itis electro-hydraulically powered, using a revolutionary water based
system [no messy hydraulic oill)

It performs 7 servo-controlled axis movements (6 on Neptune 1) — more
than any other robot under £10,000.

Its program length is limited only by the memory of your computer.
Think what that can do for your BASIC programming skills!

And it’s British designed, British made.

Other features include:
Leakproof, frictionless rolling diaphragm seals.

Buffered and latched versatile interface for BBC VIC 20 and Spectrum computers,
12 bit control system (8 on Neptune 1).

Special circuitry for initial compensation,

Rack and pinion cylinder couplings for wide angular movements.

Automatic triple speed control on Neptune 2 for accurate ‘homing in’.

Easy access for servicing and viewing of working parts.

Powerful — lifts 2.5 kg. with ease.

Hand held simulator for processing {requires ADC option).

Neptune robots are sold in kit form as follows:

Neptune 1 robot kit {inc, power supply) £1250.00 ADC optioq joeomBonenis & Sam rores o
Neptune 1 control electronics (ready built} £295.00 HyGraulic oosvey ook isaty aessmities
Neptune 1 simulator £45 00 GrioosT sensar

Neptune 2 robot kit {inc. power supply| €£1725.00
Neptune 2 control electronics (ready built) £475.0C
Neptune 2 simu!ator £52.00

All prices exclusive of VAT and valid untii the end of 1524

desk-top robot

This compact, electricaily oowwerss w2 =2
robot has 6 axes of movement YIS
servo-controlled. It gives smootn coerzton
and its rugged construction makes iz 1gez for
use in educational establishments. Otrer

features include long-life bronze anc ryio~
bearings, integral control electronics anc
power supply, special circuitry for inertial
compensation, optional on-board ADC, anc
hand-held simulator as the teaching pendant
Like Neptune, Mentor’s program length is
limited only by your computer’s memory.
Programming is in BASIC.

£19.50
£12.50

£14.50
£15.00
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WATFORD ELECTRONICS

33/34 CARDIFF ROAD, WATFORD, HERTS, ENGLAND
MAIL ORDER, CALLERS WELCOME AGrars 5 | Boasve 13| Bresa” 3o | Mpsuss o5 | ZTace® 13 | SNaases 5o | 2o %
Tel. Watford (0923) 40588, Telex. 8956095 ACI76 35 | BC441,61 34 | BF451 40 [ MPSUS5 60 | ZTx212 28 | 2N3as6 90 | 25C2612 200

aC187 35 | BC477 40 BF494/5 40 MPSUS6 60 ZTX300 13 | 2N3903/4 18 | 250234 74
AC188 35 | BC516/7 40 BF594/5 30 | OC26 170 | ZTX302 16 | 2N3905/8 15 | 25K45 80
“aCvy1e.21 75 | BC547/8 12 BFR39/40 30 | OCz28 220 2TX303 25 | 2N3906 17 | 2SK288 225
ACY22.41 75 | BC548C 15 BFR41/798 25 | OC35 50 | ZTX304 17 | 2N4037 60 | 25083 225
AD142 120 BC556/7 15 BFRB0/81 25 OC36/41 75 2TX326 30 | 2N4058 15 | 2SJ85 225

AD149 79 BC558/9 15 BFRs8 105 | OC42/75 75 ZTX451 23 N /2 15| 3N128 115
ALL DEVICES FULLY GUARANTEED. SEND CHEQUE' P'O'S' CASH' BANK DRAFT WITH AD181 42 BCY39/40 85 BFX289 35 | OC71/72 50 ZTX500 14 gNjggz‘l 30 3N140 115
ORDERS. TELEPHONE ORDERS BY ACCESS/MASTER CHARGE ACCEPTED. BCY41,42 30 | BFXa1 45 | OC75/76 55 | 2TX501/2 15 | 2N4286 25 | 40315 90
GOVERNMENT & EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS WELCOME EE ey e || S K | Zbemy, (01| N0 ) | AR O
P&P ADD 75p TO ALL CASH ORDERS. OVERSEAS ORDERS POSTAGE AT COST. PRICES

BOYS8/59 36 | BFX85/6 35 | OCB3/84 70| ZTX504 25 | 2N4314 78| 40324 100
SUBJECT TO CHANGE WITHOUT NOTICE.

BCY70/71 18 | BFY50/51 30 [ OC170/71 75 | ZTX531 125 | 2N4400 25 | 40326/7 70
1BCY72 25 | BFY52 30 | OC70 40 [ ZTX550 25 | 2N4427 80| 40347 [0
BCY78 30 | BFY53 35 | 0C200 75 | 2N637 23 | 2N4871 55| 40348 120
BD114 190 | BFY55/56 56 | TIP29A 32 | 2N6S8 40 | 2N5135/6 30 | 40360 60
BD121 95 | BFY64 40 | TIP29C 38 | 2N6939 48 | 2N5138 25| 40361/2 70
BD124 115 | BFY8&! 120 [ TIP30A 35 | 2N706A 25 | 2N5172 25| 40407/8 75

V Export orders no VAT. Applicable to U.K. Customers only. Unless stated othewisa,
A all prices are exclusive of VAT. Please add 15% to the total cost including P&P.

B0131/32 65 | BFYS0 80 | TIPBOC 87 | 2N708 25 | 2N5179 45 | 40411 285
Woe stock thousands more items. It pays to visit us, We are situated behind Watford Football Ground 3C108 12 | BD133 70 | BRY39 50 | TIP31A 38 | 2N918 40 | 2ns180 45 | 40412 90
Nearest Underground/BR Station: Watford High Street. BC108B 14 | BD135 45| BSX20 30 | TIP318 3@ | 2N1131/2 40 | 2N5190/1 75 | 40467A 130
Y ] _ , SC108C 14 | BD136/37 40 | BSX26/29 45 | TIP31C 45 | 2N1302 45 | 2N5194 B8O | 40468 85
Open Monday to Saturday: 9.00am to 6.00pm. Ample Free Car parking space available. BC109 12 | BD138/39 40 | BSY26 36 | TIP32A 43 | 2N1307 70 | 2N5305/8 30 | 40594 105
ELECTROLYTIC CAPACITORS: (Values in UF) 500V, 10u152, 47 78p; 63V 04710 5,22 33 27 6p10 107 o L (LS a et FEDEE o6)5 || MG AIE IR0 | | eNsbr@ ED || <08 il
h ! ) : | e e B S o A H i e o BC109C 14 | BD144/45188 | BU10S 180 | TIPa3A 70 | 2N2160 325 | 2N5455 30 | 40673 75
1 22 SRt o R IR WUV ELER AV Y 1 P PipONA el DB pE P' |BC114/5 30| BD156 68 [ BU205 180 | TIP33C 75| 2N2219A 28 | 2NSa85 36 | 40871/2 90
40V; 22 9p; 33 12p; 330,470 32p; 1000 48p; 2200 90p; 25V: 15.47,10,22 47 Bp. 100 11p 130 12p 220 15p; BC117/8 25 | BD205/6 110 | BU208 200 | TIP34A 85 | 2N2220A 28 | sNerrs 4
33022p; 470 25p; 680, 100034 p; 150042p; 2200 50p; 3300 76p:470092p: 18V: 47 58,100 9p 12512 330 BC137/9 40 | BD245 65 | BU208 200 | TIP3AC 105 | 2N2221A 25 | 2N5879 180
16p; 470 20p; 680 34p; 1000 27p; 1500 31 p; 2200 26p; 4700 72p BC140 38| BD378 70 | BUYBIC 225 | TIP35A 120 | 2N2222A 25 | 2NE027 32
BC142/3 38| BD434 70 | MDBOO1 250 | TIPGSC 130 | 2N2368 25 | 25A571 250 RE
TAG-END CAPACITORS: 64V: 2200 139p; 3300 198p; 4700 245p; 50V: 220C 110p; 3300 184p; 40V: 4700 BOl47 12| BDS17 75| MU2055 90 | TIP3SA 130 | 2N2369A 18 | 254715 75| mporere
180p; 25V: 2200 90p; 3300 98p; 4000, 4700 98p; 10,000 320p; 15000 345p; 16V: 22.000 350p. BC147B 15| BD645 B0 | MJE170 150 | TIP36C 14D | 2N2483/4 27 | 25Ca95 B5 He
BC148 12 | BD695A 150 | MJE180 150 | TIP41A 50 | 2N2646 46 | 25C296 85| Miniature
POLYESTER CAPACITORS: Axial Lead Type BC1488 15 | BDE9SA 150 | MJE340 54 | TIP41B 52 | 2N2904/5 28 | 25C1061 250 | PCB type
400V: 1nF, 1n5, 2n2, 3n3, 4n7. 608 11p; 10N, 157 187 227 12p; 330 471 SIEMENS pcb BC149 12 | BF115 45| MJE370 100 | TIP42A 55 | 2N2906/7 28 | 25C1096 B85
68N 18p; 150m 20p: 220m 30p; 330N 42; 4700 52p: 86 Type Miniature BC149C 15 | BF154/8 30 | MJE371 100 | TIP42B 5B | 2N2907A 28 | 25C1162 45
AL R SEh SRy poly Capacitors BC182L 10 | BF167 35 | MJES20 85 | TiP120 70 | 2N2926G 10 | 25C1172 125 | 1UH 2u2. 4u?
1000V: 1nF 17p; 10nf 3QP; £81 40P; 2221 FORL A% BC183L 10| BFi73 35| MJES21 96 | TIP121/2 73| 2N3053 25 | 25C1308 100 [ 10U 221 33u,
POLYESTER mADALLERD CRPACITORS 250y FEsomwRouow | 250V, [BSIse 10| BT 85| W 8B | orkiBede | Blohs 30 SSCSHRig | sk
. P L2200 ITORS =0 470u 30p
10n,15n,22n,27n6p: 33n. 47 68n. 1000 8p: 1 50N 220 CAPACITORS 3n3. 4n7, 618, BC1B6/7 28| BF179 40 | MPFi02 40 | TIP2955 70| 2N3252 46 | 2501678 140
10p; 330n, 470n 15p; 680n 19p; 1uS 40p: 2uZ 48p. 000nFI430V 10p | 1on. 15n 7p BG188 6/7 25 | BF184/5 38 | MPF103 Q0 | TIP3055 70 | 2N3441/2140 | 2SC1679 180 |
— — 18n. 22n, 27n, BC12 10| BF194/5 12 | MPF104 30 | TiS43 50 | 2N3614/5180 | 25C1923 65| 1mH 1ms,
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Carben Track. 33n39n 470 8p BC212L 12| BFise/s 18 | MPFI05 30 | TISaa/s s | 2N3eos 20 | 5SCraaszss| 2m2 4T
35V: 01uF, 022 033 15p 047 088 Actarv 025W Log & LN Vaiues. 39n, 660 12p BC213 10| BF200 B0 | MPF106 40 | TISBBA 50 | 2N3702/3 10 | 25C1963 @a| '9M SSE
10,1516p; 22 33 18p; 47 68 22p 470R 1K & 2K (Linear only) 82n,100n  11p BC213L 12  BF224A 40 | MPSADS 30 | TISSO/31 30| 2N3704/5 10 | 28C1957 80| .
- 18Y: . a 0 Single G 35 BC214 10| BF224B 40 | MPSAOS 30 | UC 2N3706/7 10 | 25C1969 160 h S,
}g 2.81"5' ;gv: 522‘4353.135395; 506 .5.08 e o Gang Log & Lin 353 100V BC214L 12| BF245 50 | MPSAT2 32 | vkio1o 99 | 2N3708/9 10 | 2scz025 es| 43m  60p
Pi P Pi o - < o h esh | 1000 120n 10p BC237/8 15| BF2S6A 45 | MPSASS 30 | YN1OKM 70| 2N3713 140 | 25C2029 200 l
95p; 10V: 15, 22, 26p; 33. 47 50p: 100 SK—2M  Single Gang DP Switc Pl 150m 1800 12p BC2568 35| BF2S6B 50 | MPSAS6 30 | VN46AF 95| 2N3771 171 | 25C2078170| '00m  75m
BOp; 6V: 100 55p. 5K —2M Double Gang 99p | 220n, 2700 15p 307B 15| BFes7/8 32 | MPSA70 40 | VNBBAF 110 | 2N3772 195 | 2SC2081 85
330n, 3300 20p BC308 16| BF259 40 | MPSUO2 58 | VNBBAF 120 | 2N3773 210 | 25C2314 86
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS 470n, 5600 26p BC318 80| BF275 55| MPSUO5 60 | vNBSAF 120 | 2NaB19 35 | 25C2166 105
100V: 1nF, 2 4, 4nF, 10 6p; 15nF 22n 025W log and linear values 60mm 680N 30p
30n, 40n. 47n7p; 56n 100n, 200n 9p; 5K — 500K single gang 80p | 1uF 34p 202 50p
CA3123E 165 | ME14 74366
50V: 470nF 12p, Graduated Bezels for above a5p CA3130 00 | ‘Me1as o 74387
CERAMIC CAPACITORS 50V: PRESET POTENTIOMETERS ACCESS gﬁglgg =2 ot g . 74508
Range: 0.5pF lo 10NF d4p. 15nF, 22nF 0 1W Miniature Vertical or J Io:gﬂlleﬂ e CAstel | iso |/t Fuger
33nF; 47nF 5p. 100nF/300V 7p. Horizontal, 100R to 4M7 gp|| | =it phone.yal CA3162 450 | MC148E 1 74383
orders through 7
200nF/6V Bp. 0.25W Larger 100R to 3M3 Harz 12p W o the Fegl CA3188 275 | MCide6L 744286
0.25W Larger 200Rt04M7 Vertical  12p | Tot pozi 50234 HA1336W 175 | MC1506 L3 74490
POLYSTYRENE CAPACITORS: - HA1388 235 | MC1E4R » i
10pF o 1nF Bp; 15nF to 12nF 10p. 2205 295 | TMSET16-3V 725 |icL7106 690 | MCiToAG o 4
COMPUTER [evep 495 | TMB4047 10D |IcL7107 975 | MCIIng L 746
SILVER MICA (Values in pF) ICs B214 495 | TMS4164 385 |ICL7611 99 | MC3d0Y 74C24% 198
2,33,47,68,82 10,12, 15,18, g2t 200 | TM54416-2 Z;-‘: ICL7660 248 | MCiacd y 74C24k 188
b 2, 180 | az2a 350 | TRAGASOD ICLBO38CC 3680 M & 74C373 240
EESEY ) i O SR 200 | ao26 350 | ™MSes00 €14 |icLs211A 750 5 74C372 245
k2 TGLR, TEA0) JGT0), (0 e T2 A SRR TMS4532:3 350 | IOM7205A 1150 74C322 750
200, 220, 250, 270, 300, 330, 360, DRAM ME5100 . 800 | IGMra0s  avs . e L Cost Eas
390, 470, 80O, 800, 820 21p each £50 500 |ICM7215 1050 a7 74C925 775
100, 1200, 1800, 2200 30p each BE5 |ICM7216A0€22
3300, 4700pF 8op €14 |iICM7216C £22 : 745
£20° |ICM7217A 750 ¥
MINIATURE TRIMMERS Capacitors ThASE023 €20 ICM7224 3
2-6pF 2-10pF 22p; 2-25pF; 5-85pF 27a24 ThsHUSE €200 |ICM7240
30p; 10-88pF 36p, 2784-250 TMSBOES  £12  [ICM7555
2 - 27Chd ICM7556
RESISTORS Carbon Film, miniature, Hi-Stab, 5% 1 LERRD
RANGE val 199 100 + 5%
0.25W 202 — 10M E24  3p 1p Z30ACPUAMETE
05W 202 — 4M7 E12  3p 1p Z80 CTG. 285
W 202 —10M E12  6p 4p
2% Melal Film 510 — 1M E24  6p ap
1% Metal Film S1a — 1M E24  Bp 6p
100+ price applies Io Resislors of each type not

mixed

RESISTORS NETWORK S.1.L
7 Commoned: {8 pins) 100a, 6800 K Zx2 4KT7
10K 47K 100K 25p

8 Commoned: (3 pins! 1500 1304 2

2KE, 4K7, EKE; 101 KETRE
DIODES BRIDGE
RECTIFIERS
AATTY
AA129 20
AAY30 15 £55
BA100 15 352
BAX 20 >
BY100 24 154
BY126 12 - 234
8Y127 14 rio
CRD33 250 13
OAg 40 1%
0Ad7 12 =z o=
OA70 12 oc et
OA79 15 £20 £33
0A81 20 iz =
OA8S 15 0 s 18
0OAZ0 8 | Bviaa 58 858 31
OAg1 8 VMiE BIL 50 &30 Z3E
0A95 8 20 =
0A200 8 H
OA202 8 5
1Ng14 4
1N916 5
1N4O01/2 5
1N4003 6
1N4004/5 6
m;‘?f’,gﬂ z Range. 3V3 (o
1N5401 15 | 33V 13w 5A400V 40
1N5404 16 15p each | s5a600v 48
1N5406 17 BAIO0V 80
1N5408 18 ?é‘i{';ggv s;g
1544 9
18921 g TRIACS 124400V 96
BA/100V 40 245
BA/400V 50 3A200V 54 F
6A/BOOYV 60 3A400V 56 1
8A100V 60 ns
8A400V 69 185
8AB0OV 115 75
124700V 78 220
124400V 82 395
12AB00V 136 13
16A100V 103 75
{ERAGO >
140 BPOZEE CR303E L8197
120] RO CAG0S9E 200 LS221 1085
£25) o CA3030AQ 375 Ir,:cmas 250 LS240 100
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SWITCHES DIP SWITCHES VEROBOARO Ol | vaBoard 195 IDC CONNECTORS n::_lr_tEEHLs RELAYS
TOGGLE: 2A 250V (SPST) 4 way 65p; 6 way 80p; 68 way 85p; | 2% x 3% 95p | DIPBoard  395p ; i
SPST35p DPDP48p 10 way 125p (SPDT) 4 way 190p 2% x5 110p | Vero Strip 95p :ﬁE f’a";g: Ez’:g(‘:r Fé’;‘ﬂe ggz s o Miniature, enclosed, PCB mount

&80 Rk e Pins Pins Plug  Edge
5 PROTO DECs 9 o 0-50mA SINGLE POLE Changaover

SUBMINJTOCEEE e 1250 | Veroblock 480, Sl Anela Camel o-100mA AL-91 205R Coil, 12V DG, (10V5 1o
SPST on/oft  58p ROTARY SWITCHES 3% x17 420p | Verol P L 2
SPDT crover  64p (Adjustable Slop lype) 4% x17  580p | SDec T d95:: oLy 90p 99p B8Sp 120p &f?ﬂoAmA 95V),10A2130VDCor250VAC 195p
SPDT centre off 85p 1 pole/2 to 12 way: 2 pole/2 o6 way:3 pole/2 fo | Pktof100pins 55p Bt =1 D Rt A R o Oalloy e T N
SPOT biased bolh 4 way: 4 pole/2 to 3 way 48p | Spotfacecutier150p | -4 20 way  145p 16Bp 125p 195p Corat BOUELS oM 3
ways 105p Piningertion lool Bimboarg P 26 way 175p 200p 150p 240p “

slrip 552 0-50mA RL-100 53R Coll 6V DC(5V4 to9Va) 190p
DEDTe lage. . 20p T || Sl 34 way  205p 236p 160p 320p 0-100mA RALE-111 205R Coil 12V DC (10V7 t
QPOT gantre off B8p RGTARY: Malrs OF 2500 4 Amp aniall 88p 1350p 20 way 220p 250p 180p 340p &5002;\ nLed of 19%p

s VERO WIRING PEN
E«ZEJ glased m:l.;hsp fs,,?m " Ga 3 DALO ETCH 2 2 235p 270p gggg :gg: 024 ALB-114 740R Coll, 24V DC (22V to
DPDT 3 posilions ROTARY: (Mak a swilch) Spare spoot 75p RESIST PEN 02a 37V 200p
an/on/on 185p Make a mulliway switch Shafting assembly Combs 8p Plussparelip 100p 04-\; o
d-pali 2 way  220p hap adjustabln Stop  Accomrmsdales up 1o gggov ;C
6 walers (max 6 pole/12 way + DP swilch)

SLIDE 250V: Mechanism only 90p | FERRIC CHLORIDE ULTRASONIC EURO CONNECTORS 5 ASTEC UHF MODULATOHS
DPDT 1A 14p 1 1o bag Anhydrous TRANSDUCER Gold Flashed Female Sockel Male  Plug VU  490p each Standard 6MHz a75p
Dgtq ?’/}\c/oll :gp e e e 195p + 50p P8 p 40KHz 475 pr | Conlacls S Angle S angle Wideband 8MHz 550p
o 2 SATEh TR I B BT CORRERICLEDIEOSRDS, aD\INv:;fW 170p — — 175p az??ngfL?oo
PUSHBUTTON BA 12y 3 polo/4 way 4 pole/a way; 6/ Way asp ) ) DINAT612 T00KHs 548
with 10mm Bullon Mains DP 4A Swilch to fit Fibre Single-  Double SRBP. 5 _ ZERS

el e i | e 2x32A+B 275p 220p 285p 200KHz 370 | L
SE% Ilallc:mg ;gg: Spacers 4p. Screen 6p. glass  sided  side /Spee DiNATE12 455KH N \izture solid-state6V;9V8 12V 70p
alching .
SPDT moment 150p 628 100p 1250 95" x85" D Ay S iap 295P ¢ 20093000 | MMz - 275 | piEz0 TRANSDUGERS PB2720  70p
DPOT moment 200p ROCKER SWITCHES G x12° 175p  225p 110p A+B4O 360p 365p 280p 395p 128MHz 450
AOCKER: 5A/250V SPST 28p e
Mini Non Loeking ROCKER: 104/250V SPDT 38p s £
Push o Make 15p ROCKER: 10A/250V DPOT o/olf as5p o EDGE O oY = 5o LOUDSPEAKERS
Push lo Break 25p ROCKER: 10A/250V DPST with neon  B85p DILL SCESV'V(EW% CONNECTORS DIL PL%G‘éHealgEn 20MHz 225 Mirialure, 0.3%- 5
older 2in 3iain 20 30 80
DIGITAST Switch Prol Wrap | o6way — 111p | 14pin 40p sop | RIBBON CABLE g:gKAGHNzI ggg ARSI sop
Assorted Colours THUMBWHEEL Mini frant mounting swt(che' 8 pin Bp 25p 2x12 way — 180p | 16 pin 4Bp 105p price per oot 3278M 150
75p each Decade Swilch Madule 5p 14 pin  10p 35p 215 way — 165p | 24 pin 88p 178p Grey Calor 35794M 28
BCD Switch Module 298p 16pin  10p 42p | o.swey 210p175p | 28 pin 290p 295p | 10 wey 15p 28p | S20 00 o8
Mounting Cheeks [per pairn 75p 16 pin  16p 52p 2x22 way 215p 250p | 40 pin 250p 255p | 16 way 25p 40p e 150
20 pin  20p 80P | 2,03 way 175p — 20 way 30p 80P | L odomH: 290
I JUMPER LEADS (Ribbon Cable Assembly) | 22 PN 22D 65P | 205 way 285p 275p 24 way dop 65p | 20320z 290
24 pin  25p 70p 2x28 way 190p — 2ZIF DIL 28 way 55p 80p
Length i4pn 16pn 24pn 40pn| 5ghn 28p BOp 3 o & 34 way 60p B5p | 4433619M 100
Single ended DIP (Header Plug) Jumper 20pn  30p 90p | oreue Seor CKELS 20 way 70p 90p | 4608MHZ 200
24 inches 145p 185p 240p 380p i _ ! 50 way 100p 135p | 4B0MHz 200 MONITORS
ARSAGNE Doutle ended DIP {Header Plug Jumper 240 vay 380R - RID g;gz B4 way 120p 180p | 50MHz 160
6 inches S5p 205p 300p 48Sp 5185MHz 300 m
DE;";ECTORS 12 inches 198;} 215p  315p 480p | SIL SOCKET 01 Pitch 20 way 65p | 40pin 84sp 524288M ag0 | ® ZENITH — 12" Green Hr
24 inches 210p 235p 345p 540p ANTEX SOLDERING IRONS 6 0MHz 140 Resolution Popular £75
o 144 MH 151
TGS812 or 3¢ inches  200p 370p 480p S25p y ‘D' CONNECTORS S iostwiz 229 | ® MICROVITEC 1431 147
IDC Female Header Socket Jumper Leads 36 | C15W 525p; CS17W 545p N 2
TGS813 ;| xsesw 570 7 OMHz 150 Colour RGB input Connecting
20 pin 26 pn 34pin 40 pin| C18W 550p; 13 way way & o r
Single ended 160p 200p 260p  300p Spare Bils 85p;| Elements  230p Male 7168MHz 250 cable inc|, €174
£6 each Double ended 290p 370p 480p 525p | Iron Stand 175p;| Heal Shunt  30p Solder lugs  80p 105p 160p 250p ;ZgiABHMHz ggg N N ——
s , -
Anglepins  150p 210p 250p 355 | gomux 150 S 3
TRANSFORMERS VOLTAGE REGULATORS SOLDERCON PINS | PCBpins  120p 130p 195p 295P | §0893daM 395 tceflsmf;ei??;'r'%kgéffspclga\'ﬁg
3-0-3V. B-0-6Y 9-0-9V. 12-0-12V. 15:0 15V 1A TO220 Plashic Casing Ideal for making SIL | Female 8B6723M 220 b b b
100mA a8p + ve —ve or DIL Sockels Solder lugs  105p 160p 200p 2‘3‘59 900MHz 200 etc £195 (car £7)
5 Angle ains 165p 215p 290p 440p

b ting Miniature. Splil Bobbin sV 7805  50p 7905 50p USIE- LS - 100MHz 175 n
Sva e s v 158 i 12v 7812 50p 7908 60p 500pin:  350p [ PCBo0s  150p 180p 240p 420p | jozdmn: 200 | @ KAGA 12° As above but
2X15V-0 1A 15V 7815  45p 7812 50p S NS 105MHz2 250 HiResolution  £259 (car £7)
6VA: 2x6V-05A; 2x9V-08A 2x12\/025A 18y 7818 45p 7915 50p E P 2 P P 107MHz 150 | @ Connecting Lead for KAGA
2X15V-0 24 280p 24V 7824  50p 7818 50p ALUM BOXES E e Tae 120MHz 175 a5
Standard Splil Bobbin type: 7924 50p 3x2x1 5p s (4 gt P 12528M 300
BVA: 2x6V-05A  2:@Y-04A  2x12V oaA, Vog\r/nl\ T092 Plaulé%zack_a/gios b 3 (e léglﬁlf”‘ 12:3 Garriage €7 Securicor
2x15V-025A
12VA 2x45V-1 3A 2x5V-1 A 2x9V-06A mzv» 6V 7BL06 30p  — 25 way ‘D’ CONNECTOR (RS232) 160MHz 220

A; 2x15V-0 4A 2x20V-03A 345p (35p p&p) 8V 78L08 30p  — - um ad Cable Assembly 1BOMHz 180
XBV-1.5A; 2x9V-1 24 2x12V-1 A 2x15V- 12V 7BL12  30p 79L12 50p ena Maie ‘ ;;lgp 15432m lgo

A, 2X20V-0 6A 385p (B0p pdp) 15V 78L15 SOp 79L15 60p e ena Female P | 19368MHz 150
SOVA: 2x6V-4A 2X9V-2 5A 2x12V-2A 2x15V-1 54, | ICL7660 248p  TAAS50 50p 287 g ey Y 995p [ 200MHz 200 BROTHER HR15
25201 2A 2x25V-1A; 2x30V-0 BA520ME0pPapl | ACA194 a75p  TDA1412  150p S o e e I Pl | 0 PRINTER
Specially wound for Multirail compuler PSUs RC4195 160p 7BHOS5 +5V/5V550p S Leudle Ended 295p 24 930MHz 325
SOVA' Oulputs +5W/5A +12V, +25V —SV. | LM30SK 135p  78H12+12V/5A 2663M 150 _ !

—12Vat1A 820p (60p p&D) 840p 27648M 170 Ahigh quality Daisy Wheel printer
100VA:  2xk12V-4A, 2x15V.8A; 2:x20V-25A | LM317K 250p 7BHG +5V 0+ 25‘/ AMPHENOL CONNECTORSS 27 145M 180 | at the price of a Dol Matrix
2x25V-2A, 2x30V-1 5A, 2x50V-1A  965p (750) | LM317KP  450p 585p e ”D:p 4‘;'::' 2 SEAS}ZM g:g printer.
LM&23K 450p 79HG~225V 6 i3 z

P&P charge to be added over and above our nor LM337 175p —24V 5A 685p S 525p  475p 1000MHz 295 .
mal postal charge LM723 var  30p » Female 490p  450p 1160MHz 300 Price £339
CMOs | s 2t orra COMPUTER CORNER SPECTRUM 32K UPGRADE
4000 20| 4975 52 | ELECTRONICS Upgrade your 16K Spectrum to full 48K with our
jgg; gg 4075 ® EPSON RXB0 PRINTER: 100 CPS, 9 x3 malrx, dot addressable RAM Upgrade Kit. Very simple to fit Fitting
4006 75 | 4078 2 & counle width printing, Normal, Italics & Elile Char, instructions supplied.
4007 25 | 4081 soral Logic seeking £229 €22

4082
:8%8 gg 40B5 ® FXS0 F/T Epson Printer. A= above but has beth Tractorand Friction
Q011 % s iy SPECTRUM CENTRONICS/RS232
4011 25 ¥
4012 25/|| 4083 | ® EPSON FX80 PRINTER 107 Tractor & Friclion Feed, 160 CPS, bi /
4013 60 :8;2 2= Legic seeking, § x 11 matrix, hrres bitimage, Normal italic & PRINTER |NTERFACE
agid 60 : =.1e Char Super & Subscript Proporional spacin €319 )
4015 g0 | 4088 D = pacid * It was the first! It is still the best!
4016 40 | ~E7 ® KAGA TAXAN PRINTER:Gompatible control codes as FX/RX Prinlers * Centronics and BI-DIRECTIONAL RS§-232 with full
o o0 | aoas 2nc Near Lelter Print with 3K Buffer. £249 hand-shaking
bty 28 | 4160 * Obeys SPECTRUM LLIST and LPRINT.
2020 20 | 4161 ® SEIKOSHA GP100A. 10" Tracior Feed, 80 Colmn 30GPS, Normal and * Split-Speed Operation for RS-232
4042 43 :l?g Douole width Char. Dot Res Graphics £138 (Use it to communicate with lhe BBC MICRO or

B
ol og | 217a ® SEIKOSHA GP250X, 50 CPS, Normal & Double widlh & Oinlelz BERIPRIERALSY),
§ 3 * Interface 1, Interface * & Microdrive compatible
4023 30 31;‘5‘ neight characters; R$232 & Centranics interlace standard E179 « Configuration program creates oustomised M/C driver
4024 50 ) ° !
4025 22 | 4408 ® Printer Cable for our printers and BBC MICRO £7 to suit your printer.
4026 9o | 4409 * HI-RES screen dumps in 2 sizes on EPSON
4027 43 | 4410 ® TEX EPROM ERASER with a safety switch €30 SEIKOSHA, STAR, SHINWA MANNESMAN TALLY. NEC
oz & P O R Eph o8 RITEMAN, KAGA, etc, This is a STANDARD FEATURE! Not
an exira
4030 35 | 4415 "
4031 130 431252? ® C12 COMPUTER GRADE CASSETTES in {ibrary cases 38p f* ComTaixb\e with TASWORD TWO and most pro-
4032 70 | 4 essional programs.
4033 130 At ® 8% &9%" Fan Fold paper {1000 sheets) EZAlo0picary Complete Unit incl Software tape + manual ~ £29.95
Special Interface Cable £8

4035 70 | 4450

4451
282? f;’g 4430 Callinatourshop for B isfied before you buy orwrite
4038 75 | 4500 n for our dascriptive Micro Peripherals Leafiet.
4039 280 | 4501 oo ISOLATORS
4040 60 | 2902 322 ILD74 145 BBC & MICROCOMPUTER &
4041 57 ILQ74 275
aosz 50 | 4504 190 | i1 11274 70 DISC DRIVES ACCESSORIES
4043 42 iLCT6 Darhington 135
4044 50 | 4506 240 | JL5 Do

olo CUMANA)

4045 110 | 4507 194 | Dartinglon 136 (UM
4046 60 32?8 ;-’; : DRIVES CASED with PSU & CABLES BBC Model B Only £325
4047 60
o = (B, oo | I Segment Displaye | @ 35100 — Single Cased with PSU, 40 track 5% §/5 100K, ... £129 {With every BBC Micro purchased, we will give you
4820 as | 4513 80 | TIL3133 CC 120 | ® CD200 — Twin Cased with PSU, 40 Track, 5% $/S 200K £265 absolutely FREE a DATA Recorder plus 5 games
4081 ) [ 75| Tzt s ca 140 | @ £S200 — Single Cased with PSU, 80 Track 5% §/S 200K . €175 software worth £80.) We stock the full range of BBC
oo gg Akl =S | 1ag | ® ©€D400 — Twin Cased with PSU, 80 track 5% S/S 400K £349 Micro peripherals, Hardware & Software like, Disc o
4054 85 | 4517 75 | DL7oa 3 cc 125 | @ g'TEUBS'sdHt"sg‘" 3‘-"‘3 ‘-'Nf ";SCKDS'VEKS e Ttk ok Drives (Top quality Cumana & Mitsubishi), Diskettes,

4518 ' CA 125 cuble Sided, Double Density, Tracl ens| , Track to Iracl A A
aooe o S eloione o 128 ccess Me 3macst % Y Printers, printer, Paper, Interface Cable, Dust
4057 1000 jgg? ;gs ;Narsr(e)gn oh 1gg ® MITSUBISHI Single Slimline, 5% Cased with PSU DSDD 1 Covers, Cassette Recorder & Cassettes, Monitors,
gggg 43: Vi o N e e e Megabyte (400 K with BBC) £199 Connectors (Ready made Cables, Plugs & Sock_ets),
4061 500 | 4526 586 | 527 HeaCA 150 | ® MITSUBISHI Twin Slimline, 5% Cased with PSU DSODD 2 Plotter (Graphic Tablety EPROM Programmer, Light-
4062 986 ;‘??\g 3 Eégé?rgenlm lgg Megabyte. (800 K wilh BEC) €425 pen Kit, Joysticks, Sideways ROM Board, EPROM
4063 85 | 452 %2 Digits A E (-
4066 45 | 4529 150 | OCP71 120 | LCD4 Digls 530 | 5v” DISKETTES (Lifetime Warranty) Eraser, Machinecode ROM. The highly sophis
W g 25D 30| Shees e | RoleundS ion 575 | ® 10 3M Diskettes Single side Double density 217 ticated Watford's 16K BEEB DFS WORDWISE,
4068 25 | 4531 130 | ORPE1 86 | Rellecive Swiich 170 ST ; . i
4089 25 | 4532 65 | BPX25 250 | HL0TT ® 10 3M Diskettes Double side DoUBIE ABASIEY ................ .28 BEEB-CALC, Software (Edu;atlonal ApPll'(_?a‘tvon &
4070 25 | 4534 400 | BPW21 320 Swllch similar (o RS Games), BOOKs, etc, etc, Flease sand SAE for our
4071 25 TiL1gs 225 | Comps 195 N B Carriage on Drives £7 securicor description leaflet.




- MAIL ORDERS: T
ap’ Unit 1, Hill Farm Industrial Estate, —

Boxted, Colchester, Essex CO4 5RD. ACCESS AND

' Tel. Orders: Colchester (0206) 36412. BARCLAYCARD
ectronics . WeLcow

MIN. D CONNECTORS SOLDERING | s CABLES HARDWARE
9 way 15 way 25 wey 3 ! way 20 metre pack singls core connect- | PP3 battery clips 8 | Polyenter, radlel laads. 260v. C280
P
lugn saldar jugs B&p  B8p ] Antex CS 17W Soldering iron 430 ing cable ten different colours. 75p | Red or black crocodile clips 6 { type: 0.01,0.016, 0.022,0.033 -
Right analu 80p 1385 200p ‘3599 2,3 end 4,7mm bits tosult . B85 Spsskarcable . . . 10p/m | Black pointer control knob . 15 § 6p;0.047,0.088,0.1 - 7p; 0,16,
SocketssolderiumB0p 1000 135p 2600 Antex XS 26W soldering iron 530 W Swundard screened . . 16p/m [ Pr Ultrasonic wensducers 390 §0.22-9p;0.33,0.47 - 13p; 0.68 -
Righit sngie 120p 180 200p 420p 3.3 and 4,7mm bits to suit -1 Twin scresned . . . 24p/m P8V Electronic buzzer 86 | 20p; 1u - 23p.
Covers 100 80p 100n 100 Solder pump desoldering tool 480 2.5A3 core mains . . 23p/m J »12V Electronic buzzer 70 { Electrolytic, radial or axial leads:
Spare nozzle for above 70 10 way rainbow ribbon  26p/ft | PPB2720 Piexo transcucar 75 10.47/83V, 1/63V, 2.2/83V, 4.7/63V,
NN »C108D 35 10 metres 22 swg solder 100 20 way rainbow ribbon 47p/ft PB4mm 84 ohm speaker 70 §10/26V - 7p; 22/25V, 47/26V - 6p;
ECTANS yc1o80 0,5kg 22 swg solder 750 W 10 way gery ribbon . . 14P/it | PB4mm 8 chmspeaker . 70 §100/25V - 9p; 220/26V - 14p;
DIN Plug Skt Jack  Plug Sk SCRs e 9 20 way grey ribbon . . 28p/ft | 20mm penel fusehoider 25 | 470/25V - 22p; 1000/26V - 30p;
H AL R 3 400V 12A 95 e Red or black probe ciip 35 § 2200/25V - 50p.
§°’" 13" 1g° §5 - 13“ 18” 4mm terminals 33 || Tag end power supply electrolytice:
5 s;: 13: 11: s‘anmd";rmspp 20% VERO REGULATORS 12 way ‘chocolate’ biock 21 | 2200/40V - 110p; 4700/4QV - 160p
Phono 10p 12p Stereo 24p 25p s Verobloc . 395 ultramin. § or 12vrel SPOT 130 §2200/63V - 140p; 4700/63V - 230p
1mm 12p 13p 4mm 18p 17p TRANSFORMER Veroboard Size 0,1 in matrix 78L06 30 79L06 45 i 95 § Polyester, miniature Siemens PCB:
UHF [CB Connectors: A S Mt 2Bxt T s 76812 30 79L12 46 - 1n,2n2,3n3,4n7,6n8, 10n, 160, 7p;
PL259 Plug 40p. Reducer 14p, 2x6V@0 25A'2x9\?@0 16A 255x3.75 s 95 78L15 30 768L15 45 EURDO CONNETTORS 22n.33n,4.7n,68n,89: |OOn,9p;.
50239 square chassis skt 38p. SX12V@0 12A2x15V@0.1A180p | 3.75x 6 L& 120 7808 40 7905 45 | Goid flsshed R = 150n, 11p; 220, 13p;330n, 20p;
$02398 round chassis skt 40p. - i 376x 17 . . as0 7812 40 7912 46 Y ontacts: DIE;"Q‘E :)c—i:-’a‘ 470n ED;GSOH, 29p;1u33p;2u2,
1EC 3 pin 250V/6A. 6VA PCB Mounting 24.75x% 17 i 458 7815 45 7L?A1752 :5 Bhway AtB o8 o
Plug chassis mounting 38p | 2x6V@0.5A;2x9VE0.4A VQboard . R 190 LM317K 270 3 B Bty A e R
Socket fras hanging o 60p | 2x12V®0.3A:2x15V@0,25A270p Veropins per 100: LM317T 90 7BHOB 560 96 wey A+B4C 320 335 £.23.0.33, 0.47, 1.0 B 3BV -
Sockst with 2m lesd 1200 | oo ducd, Chanin Maunting oI ofeTded . B LM323K 420 ) 129.2.2, ; 7. wzgng?gpss
B6VA: 2x6V@0.5A; 2x9V@0.4A Double sided . 66 : - N &5 "_‘6\. 0p: 22/16V 33/

E 2x12V@0,3A;2x15V@0.26A 240p | Spot face cutter . 145 TRIACS Sprety ?GA = 45 47/6W - 2Tp; 47118Y -
SWITCHES Pin insertion toal . 185 DIODES P e = SE2/8V - 40p; 100/10V - 90p.
Submin topgle: 12VA: 2x6V@1A; 2x3V@0,6A Wiring pen 1 . 375 »1N4001 3 d Car e 226-0,01u 5OV, 3p sach.

SPoT 85p SPOT 60p. DPOT 65p, | 2X15V@0.4A2x20V@0.3A 3500 | Sparaspocl 750 Combs . 6 [ BY127 12 1N4002 5 - S ged miniaturs caramic plite:
Minizture toggle: = 1008 g PER LEADS 1 8oF o 1008F Bp exch.
SPDT B0Op. SPDT centra off 90p g ; ' o yrene, 5% tol: 10p-1000p, &g
St oo oot somee it 1000, | ITERN] 2nizezsonzs seo 200 eszz 330 Rooast 7 INMGT 13 Langth ldpin 16pin 24pin 400 200, 89,6800 0.012u, 10p.
e T B116P3 520 6802 280 6532 520 0A200 8 Sgle anded DIP(header plug) jumpe ars. Muliard BOG sacisy: 2410
SPST 35p ORDT48 §264P15 2880 £808 600 6651 540 0A202 8  1N5408 17 2% ins 145 165 240 380 s MRS aucion: 200
Miniate DPOT siide 14p 2718 EALATET: 70 6810 140 8o08s5A 320 Wl iNG14 4 400mWzen 6 N DiigandedDIPiheacar pleg) umosr fo o < aent . SORIE ;
Push to make 15, : 2532 380 41418 480 6821 140 8156 380 »IN414B 3 1.3Wzeners 13 lgins. 185 205 300 465
PUsh 0 break 23 Zazeeaue 4ig8e45i20e) 60 300 o2 060 12in. 195 215 315 490 a0
22p- programmable - zH0A CPL 290 BBS - 24ins. 210 235 345 540
Ratary type adjustable stop, OPTO g
1P12W, 2P6W, IPAW all 55p each. f| 5oan 360 zeparlo g20 4852 20 o 320 36ins, 230 250 375 595 80
DIL switches: * ZB0A CTC 220 3mm red 8 B5mm red g | 25 wav D Connector jumpers s
A4SPST BOp 6 SPST B0p. 85PST 100§ 2764-250 595  780A S10 B80 6880 100 wmc1ass 70 [ AMTISC LD gmmareen 11 ] 18ins longsingle ended male 4350 § *A E 20 VM18 DIL 0.8A
Vhn DPDT slide 14p. Push-make 15 § 2764 BBC 595 780A DMA B8O 6502 370 mci4go 70 MM OTeen o w11 |18ins.long single endsd fimale 525p | A 40CY 35 200V 50
e e e e Clies 1o suit - 3p each
; : Rectangular: TIL32 40 COMPUTER CONNECTORS 1DC CONNECTORS
SOCKETS L"‘:‘lh :3:;; COMPONENT KITS red :3 1“:;181 ig ZXB1 2 x 23 way edge cunnel:tor
= ror £ " . green wire wrep for ZX81
Bpm ;:ILII: aﬂ An man_l opportunity far the beglnns_ o Enu :ixprrnm.eﬂ £onsr L:l;C!CI. = e 17 ORP12 85 | SPECTRUM 2 x 28 way edge s
Op 10 obtain & wide range of componanty at grestly reduced prices, WW B a74 185 | ¢
Restsrar kit Contains 10 af each vaiua from 4.7 ohms 1o 1M {tol 1LD74 95 L7 connector wire wrap, 200 onn,
T eB0 veistos | ! s30 @ T'L38 35 TIL100 75 | AMPHENOL PLUGS
: 155 caps) | 45  Tri-color Led 35 | 24 way |EEE IDC, 450 o
Caramic Cap. kit. 5 of each valiss - "‘Zn 12 0.01u {(135caps) . . 370 2NS777 . ©
Polyester Cap, kit. 6 of each valur from 0.01 to 1uF (65 caps) 575 Seven segment displays: 4 36 way Centronix IDC 490
Preset kit, Contains 5 of each yalus from 100 ohms to 1M (total 8?_’;‘0‘;53‘5# oo g‘i’_’;‘o";‘g 3" 05 RIBBON CABLE :Zg
SEF;?:‘BoIt kit {total 300 items): 180p © 425 N FNDS00057100 FNDB070 5100 | Grev Risbon eable Frice per “°°5’8 go
; 25 6BA %" bolts 50 6BA washers 50 6BA nuts 10bar DIL LED displey, red 180§ 10 wirv 18 34 way 210
Professionsl £IF sockits 16 wa 75 40 way 68
43:;,\ 28 pin 480p 25 6BA %" balts 25 4BA %" bolts 50 6BA washers Smm superbright LED 260med 0 wlt‘f 38 &Q way a0 240
50 6BA nuts 25 6BA %" bolts red 30 28 gy 3% Bowey . 100 .
s e T T e e
107611 B0 LMigts  dos NESSS 130 TDA104 116 _ CRYSTALS DU
(CLTRZ1 37 10 [Mi3edc 110 NES70 370 TLOBI RESISTORS AR daai: a0 m = N
BEECMOS lCL7822 # MC1310. 150 NEST) 370 TLO62 65 Carbon film 1o 25 R L CORUZZ S:00aME=N £ gaminiim o
EBGCMOS |CL2o38 5 ME 1488 70 NES&SBI2 180 TLO64 105 %W 5% 4,7obm - 10M  2p 1p 1 8432M 200 8 1asnrz e o P A xThx 1% 95
700 35  fcLER2TIA Mc3agz 75 MESS34 105 TLo7d 38 M %WE%4.7ohm-4M7 3p 20 | jomnz 225 oMz | lyoon et i b e
ICh 7224 MC3340 130 RC4136 66 TL072 60 M Metal film 24576M 200 gomnz caz JASES o @xdNt 120
555 : 90  MFIDCN 330 RCA5ES 40 TLO74 110 W %W 1% 10ohm-1M 4p 3p | 3276M 150  100MHz x46x22 W
ICM7555 =
A 2 3 MLa22 390 SL485 195 TLOB1 3o 25+ price applies to 25+ per 3.579M 95 12 OMHz o=
¥31270
AYIERI0 F 8 MLaZ4 260  SL480 220 TLOB2 50 [ value not mixed 40MHz 140 16 0Mrz

AY38012 5 MLE25 280 SN78018 150 TLOB4 108
CAI0AE & F 3k MLE2E 210 SN7B477 380 TL170 50
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CAZ080E : ! mLa27 210 spEsze 280 UA2240 140 7413 36 7442 74 7480 50
CA30as ; i 3 MLE28 710 SpOZ56ALZAZE  ULN2003 BO 7414 60 7444 105 7483 65
CAIDA0AT 161 MLE29 210 Speechdata 50 ULN2004 B0 M 7400 25 7416 43 7445 130 7485 110
CA3130E 1) : MEB2S 225 Tmapoy 0 XR2208 365 W j401 25 7417 43 7447 98 7486 38
CA3140E 3 NEE3) 138 Teagi0  @o ZN414 B0 B 7402 25 7420 25 7448 98 7489 170
Cad160 LM 58 NEBA4 170 feagzoM G5 2ZN423 135 W o403 25 7421 30 7450 26 7490 S5
CA3I3E B NEBEE 20 TeA@AD g0 ZN424P 130 W og404 35 7422 30 7454 25 7491 80
ca318a 362 ! NEBSE 45 Tgasao 165 ZN42GE 350 B 9405 25 7427 30 7453 25 7492 58
cm:mn: I MESES 118 TpAt00e ag0 ZNA26E 300 Boga0s 45 7428 30 7454 25 7493 55
8 WESEE 140 TpA1022 480 %mg;: ﬁgg 7407 45 7430 25 7460 25 7494 0
< & 7495 70
oNTors 30 2Na0e 10 | znass 295 N 7ao 35 ja3 33 sirs 40 74 80
_____ 2N2218A 45  2N4037 45 § ZN1034E 200 Wl 7410 25 7437 43 7474 36 7497 170
TR0 Shdoee. 12 7411 25 7438 45 7475 55 74100 125

2N2221A 25 2N4060 10

TIP35C 125
2N2222A 20 2N4081 10 TIP3BA 115
2N2368B 25 2N4062 10 TIP36C 130 4018 Facd
2N2369 18 40360 40  TIPA1A 45 CMOS agl7 43
2N2484 27 40361 50 TIP42A 45 4018 BS
202646 60 40362 S0 TIP120 60 4000 18 4018 a5
2N2904 28 40408 50 TIP121 60 [ 4001 18 4020 48
IN2904A 28 2NS457 30 Tip122 60 M 400z 18 4021 55
2N2905 2B 2N545B 30  T|p141 110 4006 B8 4022 &0
2N2905A 28 2NB459 30  T|P142 120 4007 18 4073 18
2N2906 28 2n5485 35 T(P147 120 4008 51 4024 38
2N2906A 28 2N5777 45 Tip2gss 70 § 4nbs 40 4035 18
2N2907 24 2N6g7 20  TIP3055 60 4010 40 a4ozs 120
2N2907A 24 2N698 40  TIS43 40 4011 18 4027 8
2N2926 10 2N706A 20  TIS43 40 4012 18 4078 40
2N3053 28 2N708 25 TIS44 45 4013 % 4029 45
2N3054 55 2N918 35 TIS45 45 4014 50 4030 18
2N3055 50 TIP29 35 TIS90 30 4n1s 42 ap3l 128
2N3442 120 TIP29A 35  TI591 30

4“1}: 100, ‘4528 70 4724 140
40175 75 4627 60
40193 90 4828 as

" LS161 60 LS221
BC109 10 BC213 10 2N3703 10 TIP29C 36 VN4GAF 94 LS21 22 LS162 60 LS240
BC109C 12 VNGBAF 22 LS163 60 LS241
BC114 22 VNBBAF L 2 7 3 3 L5164 70 L5242
BC115 22 ZTX107 5 7 LS16s 85 L5343
BC117 22 ZTX108 L5168 88 LE244
BC119 35 ZTX109 2 1 L5170 170 L5245
BC137 40 ZTX300 z 45 2 L5173 8o Ls247
BC139 38 2TX301 1 i g Ls178 60 L&28]
BC140 29 LEgS L5175 Bo L5357
BC141 30 L5190 75 L5268
BC142 28 L5191 b5 LE2%0
BC143 30 L5192 5 LS26B
BC147 10 L5193 78 L5272

LS195 B0 L5273
2 i ; LE186 75
2N118L 55 T B 516 L5187

ORDERING INFO, All components brand new and to full spec. All prices exclude VAT,
a ’ uaran ee Please add to total order. Please add 50p carriage to all orders under £20 in value ‘Minimum
ardar £5", Send cheque/P.0, ar Arcess/\iss number with order. Our new 50 page catalogus

*_ Same day dESpatCh * Com e"r,ve pr'ces is given free with all orders over £20, Available at 70p each. Callers welcome. Telephone
* Top quahty- componen‘s * ’n_deprh srocks Export orders no VAT but please add for carriage. We are open Monday to Friday,

orders welcome with Access ar Visa, Official orders accepted from colleges, schools etc.
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EDITORIAL

Inthisissue, we have two projects that are the direct resultof examinations in electronics.
On page 50, Giles Read's'Video Vandal' was made as the practical component foran’A'-
level electronics course; and on page 77, Damon Hart-Davies' ' Perpetual Pendulum’ was
the result of the requirements of an‘AQ’ syllabus.

These two projects are quite different, in complexity and in purpose. Yet there is one
factorin common: both authors have used a lot of skilland resourcefulness to getthe elec-
tronicstodowhattheywant. Bothauthors spentalongtime developingtheirown circuitry
finding that at first it didn’t work as intended, then modifying and trying again until the
darned project did what it was meant to do.

Thisisthefundamental process of electronics: designacircuittodothejob, build it, tryit
out, and when it doesn’'t work (how many circuits do, first time?) find out why and modify.
Without learning how to diagnose faults and design around them we don't see how any-
one can fully understand electronics.

Because of this, we are deeply worried by a growing tide of technical enquiries from
people who are building ETI projects as part of their’O’,“AO’ or’A’-level or'Tech’ course.
We fail to see what anyone can gain from following someone else’s footsteps so closely,
even iftheydo understand the circuit they are building. However, the person who comes
to us for advice frequently does not understand the circuit sufficiently to do the de-
bugging and to pick up the odd error that has slipped past the ETI editorial team. Even
more worrying, it's quite often painfully apparent that the person teaching them doesn't
understand the circuit either.

The introduction of electronics into schools and colleges is something that should have
happened many years ago; better late than never, but better even later than not properly.
We are most concerned at the toleration — even encouragement — of some examining
boards of non-original course work. The whole objective of electronics is the designing
and building of circuits and we cannot see how anyone should be allowed to pass an
examination in electronics if they haven't partaken, even in the smallest way, in this cen-
tral activity.

Finally, a word to our older readers: don’t worry, the‘editorial’ spot will not be a perma-
nent feature of the magazine. We'll only be using it when we have something we think
worth saying :
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QUALITY COMPONENTS FROM CRICKLEWOOD! This list contains only a
fraction of our stock, which Is constantly being updated. Prices quoted are for
“one-offs” — quantity discounts by negotiation. Official orders from Schools,
colleges, Goods Dept etc welcomed. WE SPECIALISE IN CREDIT CARD PHONE
ORDERS. A quick call will check stock position and current prices. Prices subject
to change. Add 60p p&p + 15% VAT to all orders. Catalogue 40p + A4 SAE
envelope. All in-stock items despatched same day unless notified.

PRICES SUBJECT e

40 CRICKLEWOOD BROADWAY
LONDON NW2 3ET
01-452 0161/01-450 0995 Tix:914977

%|

TO CHANGE . -
ELECTROLYTICS | 7470 55p| 7415124 135p|4va7 75p | 80aDART 839p | ane2ss 1630 | BDI38 MPSLOT REU 42p| TDA2611A 2.50p
Mainly 7472 49p| 7415125 59p | 4048 54p | ZBOAPIO 3 45p | 2N6254 177p| BD139 42p | MPSL51 G5U 47p| TDA7000
CARBON FILM Matsushila 7473 55p | 7415126 59p | 4049 45p | zN4a2sEB 349p | 2501308 99p | BD140 a2p | MPS405 Y5U 47p] TLoBY
5% HI STAB (Panasonic) & | 7474 55p| 74LS132 69p | 1050 49p | ZN426EB 310p | 3N201 199p | BD239A 65p | MPSUOB TLO62 PRICES PER
LOW NOISE Siemens 7475 69p| 7418133 59p | 4051 75p | ZN427E8  599p | 40367 75p | BD239C 89p | MPSUO7 Rectangular TLOB4 METRE
N To AXIALS (Wires | 7476 49p| 7415136 59p | 4052 75p | ZN426EB 4 55p | 40362 75p | BD240A 68p | MPSUST 1 Srackatig LRy | TLO7Y Sosd conastting
10 My each end) 7480 89p | 745138 75p | 4053 75p 40363 393p | BD240C 790 | MPSUBE 7 THYRISTORS | RSR 190 | TLO72 82p wirs
14WE24 2p|oFd v sy 139 7415138 75p | 4084 85p 40406 175p | BD241A 72p | MPSUS7 48812 Amps | G5A 20| 1074 1.50p | MAINSSPEAKER
1 A 3l a7 53 gp| 7482 99p| 7418145 150p | 4056 99p V REGS  [EWh 1 75p | BD241C 79p | TIP29A Texas 10220 | Y5R 22| TLOBT 47p§Twin 1 Amp 147
1WE12 6pl 47 100 9p| 7483 119p) 7415147  1.95p 4059 4.49p 40410 199p | BD242A 75p | TIP25C Suffix A = 100V TLOB2 55p [Twin 2172 Amp
2WE2 20| 47 3s0  30p) 7284 132p| 74LS148  165p | 4060 88p| —Positive— | 40411 3.39p | BD242C 79p | TIP30A & Sty TLoBa 120p 1674
METALFILM 4 63 8p| 7485 144017415151 109p | 4063 8gp 100mA 40673 1.a9p | BD243A 85p | TIP30C ¢ < 300V UAA170 249 |3 Core 2! p Amp
WILRES STAELE 1| 100 gp| 7488 72p| 74LS153  109p | 4066 44p | 78L05A 23p | 40822 1 99p | BD243C 83p | TIP3 1A O = 400V NIC UAATB0  249p 18p)|
OAWEXTRA | 500 dop | 7489 225p| 7415154 349p 4067 279 [ 78L12A 29p | aC125 99p | BD244A 8ep | TIP31C M = 600V S ULN2003  75p 3 Core 13 Amp
LOW NOISE 526) 25 ap | 7490 139p] 7415157 59p | 4068 31p | 78L15A 29p | Ac126 35p | BDzaaC  115p | TIP32A an UPC575C2  2.00p &6p)|
WHTOME o2 63 gp| 7491 49p | 7415158 49p | 4063 31p | 78L24A 29p | aci27 asp | BD245A  119p | TIP32C TIC106A 4gp [ 4715050 99pJUPC1156 275p|  SCREENED
1% E24 6pl22 100 11p) 7492 697415160 69p|4070 31p AC128 390 | BD245C  149p | TIP33A TiC106n  s1p| AY28910 3990 |UPCIISEH 2 75p fSingle 140}
LOWOHMIC |57 330 300 7492 63p | 7415161 69p | 4071 3p| 1AmpTO202 | ACiaIK 39p | BD246A  139p | TIP33C TIC106C 53p|AY38912  435p |UPC1182  3.75p |Stereo 27p
GLAZE12W |33 35 1gp 7494 119} 7415162 69p 14072 31p | 78057 45p | AC142K 390 [ BD246C 1 67p | TIP34A TIC1060  55p|CA348  215pfUPCI185  195p fMini Single 124
0220820 |33 ag  11p | 7495 89p | 7418163 85p 40673 31p | 78121 15p | ACT51 770 | BD223A  230p | TIP3AC TIC106M 72| CA3059 3299 |UPC2002 2 95p fMini Sterea 15
E24 Vpl3a 63 12p| 749 109p}74LS164  1.07p| 4075 31p | 78157 asp | acisz % 2 57p | TIP35A 8A CA3080AQ 370p | XR2206  3.95p |4 Core d screens
WIREMWOUNDE ) 165 Bp| 7497 229p| 7415165  129p|4076 85p | 78247 45p | AC153 248p | TIP35C TIC118A s9p| CAI130E €70 | ZNa0g 225p pre
ONCERAMIC 47 25  gp|74100 169p | 7415168 1.25p | 4077 31p ACI53K 275p | TIP36A TIC1168 72p| CA3130T  235p |ZNav4 1.00p |4 Core single
E12SERIES |47  ag  11p|74104  plsAsk| 7415169  139p]4078 3tp| —Negaiive- |aciiz 1 75p | TIP3SC e 55| CAZ140E  54p|7N1034  193p fscreen sap)
210 3W 0 2201 47 63 12p| 74105 pls Ask| 7418170  2.09p | 4081 p 100mATQ92 | AC 786K 185p | TIP41A s 780 CA3140T  140p B Core 51|
1033000 28plg47 100 14p | 74107 49p| 7415173 1 10p| 4085 59p | 73105 49p | acia7 89p | TIP41C TIC116M gap | HA1386W  240p 12 Care 60
410 7W D 471 10 25 @p|74109 75p | 74L5174 99p | 4086 69p | 79112 490 | ACT8E 89p | TiPaza 124 HA1388  254p Heavy Duly
10 6Kk3 3%l a0 12| 74210 159017418175 72p|4089 1 25p | 79115 » s7o | TIPA2C Tici26a  7ap|'CLTI08  750p TRANS- Mike Guilar
H T 13 10 63 14p| 74116 163p) 74L5181  1.09p}4093 65p 37p | TIP4g TIC1288 P DRACT ARG FORMERS [0 25
to 33K 37|10 100 18p | 74118 99p| 7415183  245p|4094 99p 5 Amp TS a TIC126C 752 IcL7611 97p BERIAL
10 350 55p|74119 159p | 74LS790  108p] 4095 89p | 79057 TIC126D 79p|ICLBO38 2390 t 50MPRGEEA U5
POTS & 22 25 11p| 74120 89p | 7408191 75p] 4096 89p [ 79127 TICT26M ggp|ICM7585  1.10p ncliiig 750 UHF 29p4
PRESETS IO a0 1ap | 74121 55p | 74LS 192 99p | 4098 ICM7556  148p prices 7S0VHE 28
22 63 18p | 74122 69p | 748193 1.09p 4088 B b LCr20  320p cheaper 3000 Flar  14p
ROTARY POTS |22 100 21p|74123 99p | 745194 99p | 40103 Texsedooy | LC7130  340p ol AAINBOW
Low NoIsE |47 25 1ap|74125 59p|74LS195  79p|as02 10220 Case  |LE7137 350 | Al 240V Primary RIBBON
14" SPINDLES |47 a0 17p|74126 59p|74LS196 1 10p | 4503 Ticz06niaA) Gop | LF347 150p | " Spii Bobbin Prices per fool
E3 SERIES a7 63 o6p | 74128 153p|74L5197 1 10p 4505 3 TRANS- Tc2250(6A) 79p | LF35! 59p 100mA 10 way 25|
4KTto2MUN |47 100 28p | 74132 1.32p | 7415221 995 4507 ISTORS TIC228D(BA) 920 | 353 1050 | 6:0.6 1 500] 18 Way 38p
aap|100 16 Tap|7433 49p|74LS2¢0 1 33p|4s08 TIC236D(12A) LF355 83p | g.0.9 1700 | 20 way 48p|
4K7102MLOG  |100 25 1ep | 24141 105p 7415241 1 2n2z79 EER 125p ) L3256 9112012 185p)24 way 620
a4gf100 a0 22p|74142 234p| 745242 1 2N2219A p TIC246D116A) |7k 130p {15015 1.950|30 way 750
Asabovewith  |100 63 25p | 74143 279p] 7415243 1 2N2220 330 el s 4820 | 1A as above 34 way 820
DP Mains Switch | 100 100 30p | 74184 279p| 7415244 199p]4514 2N2221A 330 TIC253D(20A} LM3352  1.60p 3,750 | 40 way 88|
san|220 10 Tep|74128 109p| 7415245  199p|asis NG 290 ¢ g | LM34BN 62p | 20 0 20v 64way 149
Asabovesierea 220 16 17p|74147 169p 7418247 115p 4516 2N22224 33p BF19% —ir283D125A LM349N  109p|01254  375p
1aop|220 25 22| 74148 139p|74L5248 1 15p|4s18 2223 s88p 175 | BF200 2250 | LM350K 4890 | 15015y RECHARGE
PRE-SETSFIHER | 220 40  25p | 74150 189p|74LS248 1 15pf 4519 IN2223A  626p 19p | BF244A LM379S  550p | spva IEEY o ATTERIES
(DUSTPROOF) |220 63 3op | 74151 79p | 7415251 79p14520 2N2368 33p 25p | BF244B Siacs LM38ON14 12012V =
E3 10002 to 10MQ2 [220 100  40p | 74153 79p| 74LS253 79pf4521 1 2N2369 34p | BC148 16p | BF245A it pisask [100vA  1199mf oo o
Minivert  1p|a70 15 22p]|7415¢ 349p( 7418257 79p|ds522 INZ369A  38p | BC148B 19p | BF2458 = LVMIBONE plsask o8+ 99 [ [oRR T
MiniHorz  16p]470 25 28p | 74155 79p | 7415258 79p | 4526 2N2904A  35p | BC14aC 26p | BF246 770 | VNTakn 226p| 1250 5650] (hess batterios
Standard Ver 470 a0 33p | 74156 49p| 7418259  159p}4527 2N2905 asp | BC157 39p | BF246A 79p | vNeBAF 140p y
19p|470 63 a3p | 74157 99p| 7418261  139p | 4528 780 | 2N2905A asp | BC157A a1p | 8F2468 79p | VNESAF 122p Charyeu l)
Siandard Horiz  |470 100  60p | 74159 1 95p | 74L5266 41p 4529 89p | on2908 35p | BC157B 4ap | BF2474 79p4 ZTX107 VERO wogmzsl
Jon|1000 16 30p | 74160 135p|74LS273  1.80p)4532 890 | 5n2907 35p | BC15BA 37p | BF2a78 79p | ZTx108 T A
CERMET20 |1000 25 38p | 74161 69p|74LS275  1.79p)4534 395 | yn2go7a  38p | BC158B 39p | BF254 86p | ZTX109 many s . 2239
TURN 1000 40 asp | 74162 109p (7415279 69p 4536 229 | IN2926 13p|BC159 aap | BF255 s8p | ZTX300 120] specials s22 ow ORESCORRER P
74163 109p|74LS280  195p 4538 89, - TRACKS HP2(4AH)  4.75p)
PRECISION 1000 63 65p P P | 2N3083 35p BC159A 45p | BF256A 59p | ZTX301 16p Ca’ 25%375 95p [HP7(3AR) 99y
PRESETS 2000 16  40p [ 74164 99p | 7418283 95p§4543 99p | HN3054 66p | BC1598 agp | BF256B sap | ZTX302 17p| 400 to 50G 4 B2 & ‘OBF’ HP11T1 2AH]
34" E3SERIES |2200 25 63p | 74165 109p| 7415290 82p7§4553 219 | 5N3055 65p | BC159C 48p | BF256C 63p | 2TX303 25p E24 Seriss ot ‘09" T
Som 10 500K | 9o | 2200 40 70p | 74168 1 68p | 7415293 850 | 4555 580 | 5n3055H 1 89p | BCT60 55p | BF257 39p | ZTX304 18pf 2047V 7 &y e At
2200 63 134p | 74170 pls Ask| 7418295 1 25p | 4556 58p | 2N3439 115p | BC161 59p | BF258 41p | ZTX310 39p| | A = Pl a5,
4700 16 78p | 74172 430p| 7415298 125p {4560 1790 | 2N3440 a9p |BC167 19p | BF269 45p | ZTX311 38p 13 Bk 3779 " o
4700 25 sep| 74173 135p| 7418299 2 20p {4566 199p | 5N3441 1 49p | BCIEY 19p | BF487 48p | 2Tx312 39p E24 Series & ;;3“ o H?'ge's
CERAMIC 100V EATD 99p 7418323 260p{ 4569 199 [ 5N34a2  159p|BCT69B 22p | BFas8 s9p | ZTX313 4lp|a3r0B2v  14p|LMrarca P H S S
DISC (PLATE} RADIALS (PCB | 74176 105p| 7415324 150p | 4584 49p | 3n3g38 82p | BC169C 23p | BF459 65p | ZTx314 27p LM741C e ;S‘gp an'::t Ue 2
E12 MICROMINI | Wiresoneend) | 74177 1.05p|74LS325  150p {4585 64p | 2n3702 16p |BC177 29p | BFR33  pls ask | ZTX320 a7p LMrazen  Bap | =7 SRS i A
TYPICALLY Malsushita only §74178 125p|74LS326  270p 2N3703 16p |BC177A 33p | BFR40  pls ask | 2ZTX330 190 BRIDGE VGRS L <C. L R ] o]
<50, uFd Vv ieg 125p)74L8327  270p 2N3704 16p | BC177B 36p | BFRa1  pls ask | 2TX341 3p LM748CN  42p o W=
1oF 1 |10 16 spf74781 319p] 7415347 1290 2N3705 16p |BC178 29p | BFR79  pls ask | 2TX450 41p Lm171 3 25p | P10 InsEriOr (ST
|"FotveRmE S | 2 10 ep 74182 1.15p) 7415348 143n TPUs 2N3706 16p | BC178A 33p | BFABO  pls ask | ZTX500 15p | PV shownin [LM1B72 439p GAL i
22 16 7pj74184 159p | 7418352 125p 8C1788 36p | BFA81 Is ask | ZTX501 15 brackets) LM1877  585p | 00PIns 8o 4aH 25.95p)
SIEMENS 7 5mm [ 1802 6 49p | 2N3707 16p P @ P P lverobloc 4 66p|TYPEP
MINIBLOCE12 |47 10 7pj74185 15907415353 125a] ooy 3 99p | 2N3708 16p | BC179 31p | BFR9O 2 25p | 2TX502 50| 1lampwype |LMises  744p | V02O B 5500
250V 47 16 8p | 74190 175p|74L8362  689p| co0v 5 a9p | 2N3709 31p | BC173B 39p | BFSE1 99p | 2TXx503 18p | wo1(100) 28n|LM1B8s  377p |, ;’g 0";"9 TR I G
inFoene 7p|100 10 spf7a19n 148p) 745365 e9p| 2o 275p| 2N3710 34p | BC173C a1p | BFS9R 95p | ZTX504 19p [ WO2(200)  34p|LM2907N 2 75p P2% 300 | HP7UD ta 4 a1 2
8n21047nF  Bp| 100 16 1opf 74192 135p | 74L5366 690 | ca02 2 99p| 2N3711 a7p | BC182 15p | BFX23 aap | ZTx510 28p | WO4(200) 38 |LM2907NE 260p | o 75" fime) 5850,
Cnf? 15 A E 220 10 11pf74193 138p | 7415367 690 | 2o 5350 283773 2 08p | BC1B2A 175 | BEX30 asp | 2Tx531 29p [ woetsoo)  s0p|LM2917N  240p C" - P 6" X
125|220 16 12p) 74194 99p | 74LS368 74| goas pis ask | 2N3818 ssp | BC1828 19p | 8FY53 53p | ZTX650 27p LM2917N8 2 40p | “OMPS P
100V 470 10 17pf 74198 125p|74L8373  2206| goag pls ask | 2N3902 6 88p | BC182L 15p | Bsx1s 29p |ZTx651 48p 2 amg bypi LM3300 62p SOLDER
100nF (0 150nF 470 16 18p| 74196 157p| 7418374 220p| gonna 18 00p | 2N3903 19p | BC182LA 17p | Bsx20 33p | 2TX652 49p | Sauatewilt hale | LM3311 1 45p
13p| 1000 10 20p ) 74197 107p) 7418378 1.20R| gooc pls ask | ZN3904 19p|BC182LB  19p | BSX21 450 | ZTX653 50p | $010100)  46p|iM3g14 325 ANTEX SOLD-
180nF 10 270nF 1000 16 24p | 74198 237p ] 74L5386 506 2804 CPU 3 58p | 2N3905 19p | BCI183 14p | BUT04 232p | ZTX750 47p | $02{200) 50p|LM3915  328p ERING JRONS
16p[2200 10 3dp | 74221 T07R)74L8390 1100 7008 cpy g 45p | 2N3906 13p | BC183A 16p | BU10s 1 83p |2TX751 48p | 504(400)  55p|LM13600 1 15p FERRIC C250(15W) 520p
330nF 10 3900F | 2200 16 44p 7415393 99 MEMORIES | 2N4030 88p | BC1838 19p | BU108 249p | 2TX752 49p | 508(800) 66p | MF10 375p CHLORIDE XS240(25W)
e 3300 10 sop 745395 135a) . pls ask | 2Naoa1 82p | BC183C 25p | BU0S 2 43p | ZTx753 s0p NES31N 1 36p | Quick dissolving 5.40p
470nF 10 560nF | 3300 16 E5p 7415386 2990 )5q5 300 g 55p | 2N4032 87p | BC183L 15p | BU126 1550 samptype |NE543N  250p | Encughto make |iconStand 1 75p)
320 741500 74LS398 1838} 5555400 359p | 2N4036 72p|BC183LA  16p | BU204 2 43p Square with hole | NES4AN  195p |over 1 liire 1 63p emen
. 741501 24p 74‘L5399 15081 5560 pls ask | 2N4037 66p | BC183LB 18p | BU205 199p PWO1(100})  95p | NES5S 22p| ETCHRESIST |({Sialeron} 2,05p
G| 40 741502 29p | 7418445 125p) o500 3 95p | 2Na400 19p|BCiBALC  23p DIODES Bl i s 65p| TRANSFERS €250 Bits
POLYESTER 741503 24p | 74L5490 14501 555605, 3 a5p | 2Nad0d 330 | BC18a 16p i PW041400] 1 30p|NESSE  189p |1 Thin lines No102 (Smi) 85p|
250V RADIAL 741504 79p | 74LS540  170a] 504, 450p | 2Naa02 37p | BC184B 19p PWO06!600} 7.39p | NESE0 3.25p |2 Thick Iines No103 (Sml} 85p
(c280) 7400 48p | 741505 29p [ 7418841 14dp) oo, 839 2N4902  225p | BCiBaC 24p IN34A 52p NES65 1.18p |3 Thin bends No106 (Sml) 85p
10nF, 15nF 7400 42p | 741508 a4p | 74LS640  225p] 5 pls ask | 2N4903  238p | BC186 29p INB2Y - 70p| 25ampiype | NE566 1 a9p |4 Thick bends X5240:X25 Bits
22nF, 33nF 7402 59p | 7a1509 35y [ 74L8641 2250 4445 465p|2Ndsoa  246p | BCIB? 29p 1NB23 92p | Metal clad with | NES67 137p |5 DIL pads No50 (Small} 85p|
47nF, 68nF 7403 39 | 741810 49p 4164 493p|2Nasos  299p|BC212 16p INS14 ap hole NES70 4.07p |8 Transisior pads | No51(Med) 85p
100nF 7p | 2404 78p 1741811 29p CMOS 6116 pls ask | 2N4206 3 09p | BC212A 18p IN916 6p | KO10100) 2 625 | NEST1 389p |7 Dols & holes No52 (Lgel  BSp
150nF. 200nF 10p | 7405 52p | 741812 35p 6810 195p | 2N4907 347p|BC2128 21n IN40O1 4p | K02(200) 2 750 |[NESS34A 1950 |BO 1 edge SOLDER 125gms
330nF, 470nF 13p | 7406 140p | 741513 38p [ 4000 2Bp | MISC LOGICICs | 2N4s08 358p |BC213 17p IN4002 4" 5o | K04(400) 3 25p|ACA194 395p | connectors 18swg 295n
680nF 18p | 7407 140p | 741814 75p | 4001 28p | ADCOBOA pis ask | 2N4908 3 15p [BC213A 18p IN4003 5p | KO6(600) 4 10p | RC4195 2 36p |9 Minture 22swg 310p
1uF 22p | 7408 S9p | 741820 42p | a002 28p | ADCOB16 pls ask | 2N5089 a3p | BC213B 19p IN4004 51 20 | BYWSE4 RC4558 44p | Any sheet of
15uF 39p | 7409 59p | 741821 33p | 4006 69p | ADCOB17 pls ask | 2N5190 75p | 8C213C 24p (N4005 6p | 35A400v 4505 |5N76477  7.95p | above PLUGS &
2.2uF agp | 7410 59p | 741522 33p | 4007 25p | INS1771  pisask | 2N6191 79p | BC213L 15p (N4DO6 6 2p SN76003 345p| GRADE ONE C s
FEEDTHROLGH | 7411 59p | 7aLs27 38p [ 4008 89p | RO2573LC 7 50p | 2NS193 ggp |BC213LA  16p INd0D? 7 SN76013  345p| GlLassECH SOCKETS
1nF 500V 35p | 7412 30p | 741528 29p | 4009 55p | RO2513UC 7 50p | 2N5194 83p | BC213LR 19p IN4003 20p SN76023  345p | SINGLE SILED =
HIGH VOLTAGE | 7413 35p | 741530 29p | 4010 29p | SAAS000 4 08p | 2N5245 46p|BC213LC 23 INA148 ap OPTO SN76033  345p | 178 x 240mm D
Capacilors 7414 59p | 741532 86p 4011 28p | SAAS010 7 81p | 2N524A s9p | BC214 18p IN4150 18p TA7204 199p 150p| 2 W —9"“5'
please enquire | 7416 1.29p | 741533 28p | 4012 29p | SAAS5012 7 81p | 2N5247 63p | BC214B 22p INd448 - 22p many in¢ TA7205 120p 420 ~ 195mm ;_ieﬂ ;509
many types in | 7417 129p | 741537 29p (4013 49p | SAA5020 5 95p | 2N5248 65p | BC214C 27p IN5400 12p | specials see our | TA7222 175p 1)35pfbeResie 2050
slack 7420 49p | 74,538 69p | 4015 65p | SAA5030 6 99p | 2N5249 67p | BC214L 19p IN5401 13p CAT TAT227 6 82p | 420 » 245mm ISl G AN )
7421 39p | 741540 45p | 4018 45p | SAA5040 15 95p | 2N5288 325p | BC214LB 21p IN5402 14p LEDLAMPS | TBAGDO 297p 2950 2"“ 160p
TANT BEADS | 7422 390 | 741842 81p 4017 69p | SAAB041 15 95p | 2N5401 57p | BC214LC 26p 1N5404 16p R Red TBAS00Q 317p DALQETCH Ferale 208p
135v 1ap | 7423 3% | 741847 99p | 4018 69p | sSAAS0S0 6 asp | 2N5415 1 36p | BC30O 59p IN5406 18p |G Green TBAS10  295p| RESIST PEN 100p
22 35V 14p | 7825 390 | 741551 25p | 4013 55p | SAAS070 18 95p | ZN5416 173p | 8C307 53p IN5407 19p | Y = Yellow TBA510Q 3 05p [-sparend 29 G(‘}"“gs
33 35v 14p | 7426 59p | 741554 25p | 4020 89p | eT26 119p | 2N5447 29p | BC302 59p IN5408 20p | Large diffused 1+ | THAS20  257p PHQTO A iy
a7 35V 1ap | 7427 3% | 7aLs55 25p | 4021 29p | 8128 1 19p | 2Ns448 31p | BCa0a 59p BA102 29p | RsD 10p| TBAS200  275p| SENSITWE Pca |7 2T Yl 15p
68 35V 1ap | 7428 43p | 741573 52p | 4022 79p | aTos 99p, | 2N5449 27p | BCAZ7 16p BA115 29p | gsp 16p| TBAS30  255p| tstCiass Eosey 5355k‘5 U,
1035V 14p | 7430 59 | 741574 68p | 4022 asp | aT97 agp | 2N5450 63p | BC327A 18p BAT33 51p | vsp 15p|7BA530Q  276p | Giassforgemer |EVESSK <1 160
2235V 1ap | 7932 59p | 741575 55p | 4024 99p | 811895 227p | 2N5451 66p | BC3278 23p BA138 36p TBABA0  272p| resunszhar  |Duel Sk 30p
33357 18p | 7433 35p | 741576 33p | 4026 89p|B1ises  227p | 25457 39p | BC327C 25p BA142 25p| Smalldiffused | TBA5400 2 740 | soraving expose |Qu2d Skl 40p
4716V 18p | 7437 49p | 741578 41p | 4027 45p | 81LS97 227p | 2N5458 asp | Bcaso 35p BA155 18p | R3D 8p|TBAS50  328p
4735V 20p | 7438 82p | 741583 89p | 4028 53p | B1Ls98 2 27p | 2N5459 31p | BC441 37p | MPEALE BA156 41p | GID 13p| TRASSOQ 3 270
68 25V 20p | 7490 45p | 741585 115p | 4029 89p | e522 3 69p | 2N5460 83p | BC460 38p | MPSAID BA157 28p | Y3D 13p| TBAS6OC 2 B7p
5835V 21p | 7441 72p | 741586 59p | a030 39p | 6522 5 65p | 2N5551 a1p | BC4ET 4zp | mpsas BA158 34p Micro 0.1 TBAS70 2370
1016 18p | 7442 89p | 741590 84p | 4031 160p | 6532 645p | ZN6121 91p | BCSAT 19p 8A159 38p | m 27p| TBAS70Q 2485 28 pin 500p
10 35V 27p | 7443 149p | 741592 65p | 4032 a9p | 6821 199p | 2N6122 93p | BCE50C 29p BA182 49| gim 29p| TDA1002  338p 1233~ 220 5200140 50 5350
15 10V 22p | 7144 149p | 741593 65p | 4034 199p | 6840 3 75p | 2N6123 99p | BC560C 29p BA201 23p | yim 29p| TDA1003 4 35p | Dousle sided
15 16V 30p | 7445 159§ 741 595 69p | 4035 79p | eBas 6 ag9p | 2N6124 101p | BCY70 3p a0y | BAZ02 29p TDAI0M4 PCA [300 - 160 220p
1525v 32p | 7446 153p | 741 596 155p | 4036 269p| 6847 6 agp | 2N6125 103p | BCY?1 33p i | BA3 18 27p Large clear ATV EOSRETEY S SWITCHES
2263V 26p | 7447 99p | 7415107 55p | 4038 119p| 8154 pls ask | 2ZN6126 109p | BCY?72 25p BA317 28p | RSC 12p| TDA1905  435p 203 « 114 220p
22 16V 29p | 7448 119p | 7415109 42p | 4040 72p| atss pls ask | 2N6129 99p | BD124 299p 13 { BA31B 31p | G5C 17p| TDA1010A 2250233« 220 590p| TOGGLE (MIN)
3310V aop | 7450 29p | 7415112 80p | 4041 72p| 6212 pls ask | 2N68130 105p | BD131 83p B2p | BAX13 21p| Y5C 17p| TDA1022 4 95¢ | Daveloper lor SPST 59p
47 3V 1ap | 7451 28p | 7418113 85p | 4042 72p| 8216 pls ask | 2N6131 123p| BD132 63p fiEp | BB105 65p| Superbright | TDA2z002 3 25¢ | above ido nol SPDT 65p
47 63V 3ap | 7453 23p | 7415114 45p | 4044 72p) 8224 pls ask | 2N6132 109p | BD135 38p 44y | BB109G 69p| highefticiency | TDA2003 3 25p | use Sodium DPDT 74p
a7 16V agp | 7464 29p | 7415122 75p | 4045 119p] 8226 pls ask | 2N6133 115p | BD136 38p BY126 12p| Large {100 mes | TDA2020 3 15p | Hydraxide) DPDT C OFF 90p
100 3V 32p] 7480 48p | 7415123 119p) 4046 89p| 280ACTC  349p ] 2N6134  133p ) BD137 39 BY177 145 TDA2030  2.85p] 500mi 2 950)4PDT 3250
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Zap Your
Silicon!

he above electron mic-

' rograph is of a portion of an

8085 1C's surface after it has been

zapped with a simulated static

discharge. It shows just what
damage static can do to ICs.

The picture was supplied by
Hartley Measurements Ltd, who
are marketing a new computer-
controlled unit which will test for
devices’ sensitivites to controlled
static discharges. The unit can
administer varying pulses, up to a
maximum of 4kV with a rise-time
of 15ns, and then, using a built-in
curve plotter, display an analysis
of the characteristics of every pin
before, during and after the test.

The unitin questionis called the
Autozap 200RD, and Hartley say
that it makes the measurement of
static sensitivity faster and more
accurate than ever before, Har-
tley Measurements Ltd, Unit 4,
Bear Court, Daneshill East,
Basingstoke, Hampshire RG24
0QT, tel 0256 56695.

FPLAs Come
To Town

exas Instruments have

announced two field-pro-
grammable logic arrays (FPLAs)
providing the highest perfor-
mance available — propagation
delays of 20 nanoseconds max-
imum/10 ns typical — and sup-
plied in compact, 24-pin, 300-mil
packages. By comparison, other
20- and 28-pin FPLAs offer pro-
pagation delays of 30ns maxi
mum/20ns typical and 50ns
maximum/35ns typical, respec
tively, and only the 20-pin device
is supplied in a space-saving pac-
kage. The TIFPLA839 (three-gate
outputs) and TIFPLA840 (open-
collector outputs) have 14 inputs,
32 product terms and six outputs.
Output polarity is program-
mable.

These sorts of devices are used
as high-speed, datapath logic
replacements. In most applica
tions, designers use field-pro-
grammable logic to fill the gap
between SSI/MSI catalogue (eg
TTD logic devices and large-scale
integration (LSI) and gate arrays.
Like programmable array logic
devices, FPLAs are used primarily
as random logic replacements to
“glue” together system building
blocks. They are used in applica-
tions including . minicomputers
and superminicomputers, peri
pherals, professional computers
and automated office equip-
ment.

The basic FPLA logic structure
is a programmable-AND array
which feeds a programmable-OR
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array. This configuration provides
greater programming flexibility
than widely used PAL devices. The
FPLAs use a titaniun-tungsten
(TiW) fuse technology developed
atTlin1970 to improve program-
ming reliability. Proven TiWw con-
struction essentially eliminates
the tendency of a blown fuse to
grow back by insulating it with a
layer of titanium oxide.

The TIFPLA830 and TIFPLA840
are fabricatedin an oxide-isolated
Advanced Schottky technology to
provide 20ns maximum perfor-
mance, Each device consumes
180 milliamps maximum.

The TIFPLA839 and TIFPLA840
operate from a single 5V (+/-5%)
supply. The devices will be avail
able from Tl and authorised dis-
tributors towards the end of this
year. Military-temperature range
versions, designated with an*/ M’
suffix, will be available later. Texas
Instruments Limited, Manton
Lane, Bedford, MK41 7PA, tel
0234 63211.

L] L

Digital
Cassette Deck

r resident gnome still
Gnanaged yet another boo-
hoo, this time leaving off the sup-
plier for the deck of the digital
cassette deck. The supplier is, in
fact, Cirkit (formally Ambit), the
order code is 72-03600, and the
priceis£38.00 plus VAT plus P&P.
Unfortunately, Cirkit inform us
that they are out of stock but they
will have plenty in a month or so!
Cirkit Holdings PLC, Park Lane,

Broxbourne, Hertfordshire, tel
0992 444111.

® Hah! The cheek of it! Mar-
shall's of 85 West Regent Street,
Glasgow G2 2AW (tel 041 332
4133) have used an illustration
from Elektor on the front cover of
their new catalogue. And they
dare to charge 75 p for it! Well, we
shan’t give them a mention, shall
we?

What's This
Ear?

C irkit have branched out into

computing with the colla-
borative launch of a low-cost and
potentially world-beating acous-
tic modem; their partners in the
enterprise are Protek Computing
Limited, the home computer pro-
duct marketing and develop-
ment specialists.

When they claim low cost,
these chaps really mean it — the
final price in the shops will be
£59.95 for the modem, which will
need a standard RS232 interface
to drive it. However, do not des-
pair if your micro doesn’t have
RS232; Cirkit and Protek will be
marketing a range of adaptors,
and Spectrum, BBC B and Com-
modore 64 versions will be avail-
able with appropriate software
from the launch date. Prices are
£24.95 for the Spectrum version
and £14.95 for the other two.

The modems will be made by
Cirkit and marketed by Protek.
Although the unit was designed
by Cirkit in what must be record
time — six months from initial
design to fullscale production
and marketing — the idea was
hatched by both companies
together, apparently due to them
by chance occupying adjacent
stands at a trade fiar.

The modem is seen as one in a
series of collaborative projects
between the two companies,
although they were keeping tight-
lipped about what any of the
future projects might have been.
However, they do seem to have
perceived a need in the home
computer market for products
that make it possible for home
computers to be used for more
serious applications than games
playing.

The modem will enable com-
puter users to use the telephone

‘network to access data bases

such as Micronet, Prestel and 8T
Gold, to exchange software and
messages with other users, to
send telexes and to use electronic
mail services. It can be used to
transmit signals to the 1200/75
baud international standard. It
can also operate on 1200/1200,
software selected.

Cirkit say that their positionasa
major supplier of specialist items
to trade and amateur markets put
them in a very strong position for
the development of this device.
They were able to obtain and
incorporate the very latest in I1Cs,
well ahead of their rivals, This
combined with the speed of the
designing and marketing mean
that if the Cirkit/Protek partner-
ship can continue to deliver, they
should become a formidable
combination. Uncle Clive look
out!
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OMPUTER WAREHOUSE &t

E¥ THE ‘ALADDIN'S' CAVE OF COMPUTER AND ELECTRONIC EQUIPME
i HARD DISK DRIVES HOT LINE DATA BASE COMPUTER ‘CAB' g

Full& refurbished DIABLO/DRE series 30 2 5 Mb disk drives All in one quality computer
DEC RKOS, NOVA, TEXAS compatible. cabinet with integral switched
E;%walgaghggfyﬂ:?ﬁ:l'k;a,ce':“"‘;sg"l?‘ %z mode PSU, Mains liltering, and twin fan cooling
me3028 PSU uni for 2 drves £125.00 THE ORIGINAL FREE OF CHARGE dial up data base g’;;?'e';g'éyogfg’;"h°c;t}2:n’g;“;“§°?‘ﬁg:g:ge‘l%'?gg‘gg
DIARLO/DRELS B\l s ocklom Evps.00 § 1000's of stock items and one oft bargains W hours per day the PSU is fully screened and will deliver a
1000 ON LINE NOW - 300 baud, full d;le: CCITT tones, B bit peTay

's of spares for S30, 4000, 3200, HAWK ex stock >
i ) i i massive +5v OC at 17 amps, +15v DC at Y amp and -15v

aE mggxf:‘vg&?irl,srguég.:&ng:emce word:na parity, DC at 5 amps. The complete unit is fully enclosed with
removable top lid, filtering, trip switch, ‘Power and ‘Run’

-' SI‘DGK Ill'!ﬂnl'ln mcllm LEDs mounted on Ali front panel, rear cable entries, etc

tc. Unit: i d but used dition - supplied for

OVER 100,000 TEMS INCLUDINC: STILL IN STOCK |l rsconcilisesiondion supsicc o
Intel BBO85AH-2 £€25.00 D8271 £65.00 FP1500 Heavy Duty 25 cps daisy wheel

28255 cGl;ogyso:rcoyan thngt pn:j'o:lelogll "'1‘{)'2 1?,( ohnly
08202 D257~ D3002 R i Hi diractt : 4 arr Dim. 19" wide 16" deep 10.5" hig
2732 EPROM SPECIAL Ul quaranteed | Beeor i onets St getionss pimiters

Hsm%agl\?aﬁ;ﬁ; WS Dggtlwvist;\dFANS etc. Internal dim
450ns £3.75, 350ns £4.00, 300ns £4. ‘ VE CALL FOR MORE DETAILS 19w, 16"d. 10.5"h. £19.95 Carriagk & insurance £9.50.
RANGE
s s J=£250 SUPER PRINTER SCOOPY yinpo' MONTTORS
NIl om 22 102220 \ > SRAND o\ rRONICS 7392 |siiccicn voac e

Minlature 240 v equipmen! fan complete with E N ) _
" The “Dio Everything Printer” at a price that will f§ COMEetition! All are for 240v working with
L ]

finger gurd £9.95. .
JE-3AR Dim 3" x 3"'x 2.5" compact standard compasite video input. Units are
wvery quiet running 240 v operation, NEWES. S :::g?"?fs?x:&ﬁdﬁam&gwsa? pre tested and set for up to 80 col use on
ORIC, DRAGON etc Superd print ma“? with lull | BBC micro. Even where MINOR screen

BUHLER 89.11.22. 8-16 v DC micro

- A

miniature reversible fan Uses a brushiess addressable hics and 4 ts plus J| burns MAY exist — normal data displays are
servo motor for axtreamely high air flow, LY — =l HIGH DEE;?H'HDN .m.mﬁ, FOHTIONN‘DA‘I‘. S"m?'m unaffected. B

aimost silent running end guaranteed 10,000 "N ) 3 -~ MODE for WORD PROCESSOR applications. 80132 1000's SOLD TO DATE

hr life Measures only 62 x 62 x 22 mm. / B columns, single sheet, sprocket or roll handiin 9” HITACH! very compact fully cased, dim

Currant cos! £32 00 OUR PRICE ONLY
£12.85 com with datn.
MUFFIN-CENTAUR standard 4" x 4" x 1.25" L‘

fan supplied tested EX EQUIPMENT 240 v at
£6.25 or 110 v at £495 or BRAND NEW 240v o¥ Optians Interface cable (specify) for BBC. ORIC,

) 99 bt Bl DRAGON or CENTRONICS 36 way pig £12 50 Spare ribbon
ﬁ}g Sé)eéﬁgop%ﬂ g'g:g?:; gr"‘ 3:?2"“5 £1.60 \ - £3.50 each BEC graphics screen dump wlility program £8:60,

PDUAL 5" DISK DRIVESY'SPECIAL 300 BAUD MODEM OFFER

major computer company, comprisin Another GIGANTIC purchase of these EX BRITISH TELECOM, BRAND
2 x40 track MPI or Shugart FULLY BBC J NEW or little used 2B data modems allows US to make the FINAL

much more. Available ONLY lrom DISPLAY ELECTRONICS 1 Hx21cm W x 22cm D. Black an
al the ridiculous price of SWLT £199.09 + VAT Complete with | 2hois otrean’
full manual eic. Limited guantity ~Humy while stocks last

12” KGM 320-321, high bandwidth input,
will display up to 132 columns x 25 lines.
Housed in attractive fully enclosed -
brushed alloy case. B/W only £32, 9§
GREEN screen£39.95

24 KGM large screen black & white
monitor fully enclosed in light alloy case

gﬁallys%ry)g.laoshops, clubs etc

com MtTI?tLE 's_ingllle ?I : eeé:l driveig‘lsa REDUCTION, and for YOU to join the exciting world of data 1~7:"1 2:‘2?{ P:AEW Nove:;‘COfLOtUR type "
compact, attractively styled, grey iaati -CL. Many exacting features suc
struclured case with intérnal switched ;:'?mr?.'!Ug\lC?t;gg?Bﬂ;Fﬁlggfsggo%EBRlCE OtF ONI;Y ngQ.gS, dMa?e to as RGB TTL and composite video input,
mode PSU. The PSU was intended to drive € highes spec ata cost of hundrecds o GREEN TEXT key, internal speaker and
both drives and an inteligent Z80 controiler | Pounds each, the 2B has all the standard requirements for data base, audio amp. Even finished in BBC micro
with over 70 ic's. The controller has been  § business or hobby communications. All this and more!! malchlﬁsolours. Fully guaranteed.
removed leaving ample space and current N @ 300 paud full duplex ONLY 9.00

® CALL ANSWER and AUTO modes
[ Stanlaam gsgzzdserim intertace Carriage and ins on ALL videos £10.00

onthe + -5 +12 and-12 supply forall

: % ® Full remote control
your future expansion requirements. i
Supplied tasted with 80 day quarantee in :CClTT. Igne_sn:ndardg © Huill in test switching
BRAND NEW condition mkhé: = for BBC || ® Supplied with full data

micro, Ex Stock al only£2. ® Modular construction : fdyg‘;”ﬁll:j;uoaﬁ:::gn sg‘mcomumon
GRAB BAGS’

+ £10.00 carr Limited Quantity Only @ Direct isolated connection ® Jusl 2 wires to comma. line

Order now - while stocks last. Carriage and Ins. £10.00 _

‘E TERMI’R’”TER Mixed Semis amazing value conle(!:nls

e include transistors, digital, inear, L.C.'s tnacs,
A massive purchase of these desk top 9 R K R E diodes, bridge recs, etc. etc. All devices
printer ‘terminals enables us o offer you 8 X ' MB w’”c”E‘TE Dls - D I v uaranteed brand new full spec. with manu-
these UUB(I:J 30 cps printers al a BUPER Made in the UK by a subsidiary of the World's largest disk drive manufacturer acturer's markings, fully guaranteed,
Low FRiCs L?E:IESHS:;?U e st ol BThis BRAND NEW “end of line” unit-offers an outstanding opportunity to add a o ;1935 100+ £8.15. nm
electronic keyboard and printer mech with  lMIMASSIVE 19 mb of storage to your computer system. Superbly constructed LAl m‘;";’ Adg'gam'c "'“7'04 Té‘rsf :efi‘gs
print face similar to correspondence quality Mlon a heavy die cast chassis the DRE 3100 utilises 3 x 8” plattens in a dust B o p T el AT (e (o

2,&?;{;2‘73..":{';&"3 L‘gf;f}?g’-"{;ﬁ'go,umn free cavity. All drive functions are controlled by microprocessor electronics “mostly TTL" grab bags at a price which two

paper, uppder— lower calse, smndar% RS232 Rusing an INTEL 8035 cpu and TTL support logic Data to the outside world is or tft\r‘eebchi;::s “\ the bag|w°g|d|ﬂn8'"nia'|||y
sertal interface, internal vertical an via two comprehensive 8 bit TTL level bi directional data busses with full sfatus i oS! to buy Fully guaranieed a stu
:gir\llls?gﬁétg:u?:gregss,':J?gd:;gr:%nmus reporting for ease of interfacing. Many features such as A_v seek time 35 ms, SCSClCONGEEPOIo 00 N0 U0) RIS 30
many other lealures. Supplied complete 512 bytes per sector, +24, -24 and +5 v DC supply, plug in card system, and
with manual Guaranteed working £130.00 or Bl -ompact size of approx. 19cm H x 21¢m W and 42¢m D etc, etc, make this item 5X 5TOCK

untested E&3.00, optional floor stand £12 50

DEC CORNER
Units are BRAND NEW and BOXED and sold at a FRACTION of original cost

DATA MODEMS - hence unguaranteed. Complele with 150 page manual, circuits and BA11-MB 35" Box, PSU. LTC £385.00
applications guide. DH11-AD 16 x RS232 DMA

Join the communicalions revolution with our interface | £2100.00
range of EX TELECOM data modems. Made 1o o N LY £2 2 5 00 Carriage £10.00 DLV11-J 4 x EIA inlerface £310.00
most stringent spec and designed to operate . 2 ° lage L 10. DUP11 Sych Serial data i/o £650.00
for 24 hrs per day Lnits are made to the Suitable power supply unit - sold ONLY with drive £39.95. DZ11-B 8 line RS232 mux board £650.00
CCITT tane spec With RS232 /0 levels via LA36 Decwriter EIA or 20 ma loop £270.00
a 25 way D skt Unils are sold 1n a tesled PROFESSIONAL KEYBOARD OFFER LAXX-NW LA180 RS232 serial interface

and working condition with data Permission An advantageous purchase of brand new surplus allows s great QWERTY, Jull travel, and buffer oplion £130.00
may be required for connection to PO lines. chassis keyboard offer at fractions of their onginal costs LAX34-AL LA34 tractor feed £85.00
MODEM 20-1 Compact unit for use with ALPHAMERIC J 204/80 lull ASCII 80 key, upper, lower + control key, paraliel TTL MS11-JP Unibus 32 kb Ram £80.00
MICRONET, PRESTEL or TELECOM GOLD output plus strobe. Dim 12" x 6" +5 812 DC £39.50, MS511-LB Unibus 128 kb Ram  £450.00

DEC LA34 Uncoded keyboard with 67 quality, GOLD, normially open switches on
standard X. Y matrix, Complate with 3 LED indicalors & i/o cable - ideal micro
conversions eic. pcb DIM 15" x 4 5" EM#  Carriage on keyboards £3.00

etc 2 wire direct connect 75 baud transmit
1':‘0:] baud recewe Dalakl/o via R§232 D’

sockel Guaranteed working with data £49.95 256 kb £499.00
MODEM 20-2 same 45 20-1 but 75 baud PDP11/05 Cpu, Ram, /o, elc £450.00

recewe 1200 baud transmil £130.00 ELECTRONIC G
TRANSDATA 307 A 300 baud acoustic 66 % D ’ s c 0 " ” T COMPONENTS RT14 L;‘:ostépé';éfrfn;nhwﬁgn ko £70.00
coupler RS232 i/0 £95.00 brand new.C.E4.50 EQUIPMENT RKO5-J 2.5 Mb disk drives £650.00

NEW DSL2123 Multi Standard modem Due to our massive bulk purchasing programme which enables us Lo bring you the best possible § KLBJA PDP 8 async i/o £175.00
selectable V21 30}300?. V23 75-1200, P! g prog wi ena to biing ye b : b
V23 1200-75 tull duptex. Or 1200-1200 half bargains. we have thousands of 1.C.’s, Transislors, Relays, Cap's, P C.B ‘s, Sub-assembiies, ‘IIH_'I_BE 585 gr\?iorgé\i]éggr%p“on £75.00

MS11-LD Unibus 256 kb Ram  £850.00
MSC4804 Obus (Eguiv MSV11-L)

% modas. F Hod Switches, etc. etc, surplus to our requirements Because we don | have §|ifﬁc_|_e_nl slogc‘lfs of any
CPU. Lg'D mtmul"n:::ﬂ;:’a[{“m m%"' one iiem io include in our ads we are packing ail these tems (nto the SARGAIN FARTEL OF A current loop £175.00
mades Switchable CCITT or BELL 103 8 LIFETIME ' Thousands of componenis at giveaway prices! Guaranteed to be worh

case size only 25" x 85" § 3! 'east 3 pmes what you pay. Unbearable vajue!! Sald by weight

] 2.5kls £4.25 +pp £1.25 Skis £5.90 + £1.80
damner date o1 details on other EX STOCK | 10is £10.25 + pp £2.25 20 kis £17.50 + £4.75

Carriage on all modems £10.00 + VAT, ‘ :J : .j_-' s m vu

A 5
|
Y
]

) o : 2 Anprionssdauforu. Mainland, paid cash with order in Pounds Stirling PLUS VAT Minimum order value£2. 00, Mi ]
. 5 A ; | Minimum Credit
! ’ l_. 3 ¥ LRI Cardorder£ 10,00, Minimum BONA FIDE account orders from Govarnment depls., Schools, Uinivarsities and estabiished companies
%0

1000's of EX STOCK spares for DEC

PDPE, PDPEA, PDP11 systems &

5 peripherals. Call for details All types of
Computer equipment and spares wanied

for PROMPT CASH PAYMENT.

! in ABS
x 8. £286.00 + VAT

08 Where post and packing not indicated please ADD £1.00. + VAT Warshouse n MorrFri 930 - 530. Sat. 10.15- 530
We ressive the right to change prices and specifications without notice. Trade, Bulk and xpOrt snquiries welcol

IZIT TN TIC _ 32 Biggin Way, Upper Norwood, Londop SE19 3XF ﬁ
A

—

I
LLLINLINEC J7 Telephone 01-679 4414 Telex 27924
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Stressless
IC Clip

K Industries’ new ‘Chip-
Clip’ ICtest clip attaches by
means of a snap action locking
ringwhich simply slides downand
snaps gently into the closed posi-
tion for reliable positive contact.

OK say that the result is no
stress to the 1C because the clip
spring is loaded in an outward,
rather than inward, direction.
Spacing in the open position is
just enough to allow it to slide
over the IC.

Clip contacts are gold plated
and bodies are high dielectric
nylon. The units are available in 8,
14, 16, 24-28, 36-40 and 64 pin
sizes orin a kit form with the most
commonly used sizes in a handy
carrying case. OK Industries UK
Ltd, Dutton Lane, Eastleigh,
Hants SO5 4AA tel: 0703
619841.

Amateur
Licence
Changes

When they come to re-new
their licences, the 55,000-
odd radio amateurs (many of
whom read ETI, and one of whom
edits ETI) will notice some
changes.

In fact the main change is cos
metic: the schedule, or table of
frequencies available for use, is
being tidied up to makeit easier to
see what frequencies are avail
able for what sortof transmission,
and whether amateurs have
primary or secondary status on
the band concerned.

However, there are a couple of
non-cosmetic changes tucked
away in the small print. The first is
the transfer of functions of the
Radio Interference Service from
British Telecom to the Depart-
ment of Trade and Industry; thisis
simply a reflection of an adminis-

trative change that has already
taken place, presumablyaspart of
the preparations for the sale of
British Telecom.

The second change removes
the restriction on the codes that
can be used for radio teleprinter
(RTTY! — up until now, amateurs
have only been allowed to use
International Telegraph Code No
2 with transmission speeds of

45.5 or 50 baud.
T he second issue of the Anglia
consumer wallchart is now
available iree of charge and fea-
tures manvy new items. These
include a new range of teletext
ICs. an extended audio IC range
and also a competitively priced
universal tripler. Anglia consumer
saythatthevensurethatall orders
receivedbefore 4.00 p.m. are des-
patched the same day with
Access/ Yisa credit cards readily
accepted. Foryourfree copy, con-
tact Anglia Consumer, Burdett
Road, Wisbech, Cambs., PE13
2PS, tel: 0945 63281.

Gauge Your
CRT

MCO Electronics, Britain's

largest supplier of data CRTs
has recently introduced a simple
defects control gauge to allow
engineers to measure faults on
cathode ray tubes.

EMCO Electronics will be
pleased to send one of these, free
of charge, to engineers on
request.

EMCO say that they distribute
Britain’s widest range of CRTs,
from Fivre and VTM, as well as
data display kits and monitors
from Indesit. EMCO Electronics,
Unit 1, 129/131 Coldharbour
Lane, Camberwell, London SE5
9NY, Tel: 01-737 3333.

Ceramics Get
Smaller

B reaking the size barrier are
two new series of multilayer
ceramic capacitors from G.
English Electronics. Constructed
using newly-developed techni
ques, these highly compact mulk
tilayer types are claimed to be
ideally suited to applications in
which film capacitors are conven-
tionally used.

The X5T and Y5V series of mul
tilayer  ceramic  capacitors,
manufactured by NEC, are pro-
duced using a new, low-temp-
erature fired technology and high
dielectric-constant material. The
ceramic formulation and process-
ing techniques employed have
enabled the introduction of these
compact multilayer ceramic
capacitors to meet application
requirements normally satisfied
by the more bulky film capacitor
type.

Series X5T is available in pre-
ferred values from0.001 to1.5uF,
+10% or+20%, at voltage ratings
0f25,50 and 100V DC. The series
has good frequency characteris-
tics, offers high reliability and
high volumetric efficiency. The
Y5V series may be supplied in
preferred values from 1000pF to
4.7 uF, at voltage ratings of 25V
DCor5V DC. The Y5V features an
extremely high capacitance-to-
volume ratio and low impedance
at high frequencies, and is inten-
ded principally for bypass
applications.

Both series of capacitor may be
supplied taped, for automatic
assembly, or individually, and
both can withstand flow solder-
ing. G. English Electronics Ltd, 34
Bowater Road, Woolwich, Lon-
don SE18 5 ST, tel: 01-855 0991,

® Brunel Computer Clubwillbe
at the Home Tech '84 Exhibition,
October 26-29, Bristol Exhibition
Centre, and theywillbe displaying
several Cortex computers (ETI,
Nov1982 etseq), and willbe hold-
ing a Cortex surgery — all advice
and help free of charge.

A Case For

L

e
G

8‘882;)&} i
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A slim, modern design charac-
terises the new ‘Manta’
keyboard case available from
West Hyde.

It is moulded in beige ABS and
incorporates a shallow ledge at
the front to provide ahand rest for
the keyboard operator. The case
has moulded bosses to support a
PCB and cable clamps for both
circular and ribbon cables. The
base plate is zintec steel which
aids rigidity and provides extra
weight to prevent unintentional
movement.

The Manta keyboard case is
available in three widths from
West Hyde and is supplied com-
plete with a cable grommet, feet
and screws. West Hyde Develop-
ments Ltd, Unit 9, Park Street

Industrial  Estate, Aylesbury,
Bucks HP20 1ET, tel 0296
20441.
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Discomixer Phonic 6050

Discomixer Phonic MX7700

Discomixer Phonic SM 501

* stereo/mono sw
* master fader
* mains operated

button
# mains operated T + L ali‘g :

Lirrhag

* 2 magdecki/p i
* 2 line i/p 55124.93 * 2 mag deck i/p sy * Full headphone 544,98
* 1 mici/p >, oapzso * 2 switchable mic/ ELD:J:.:B monitor A
% 7 band graphic line inputs 2 ; * 2 xlinei/p
* twin vu meter * 5 band graphic * 2 x magdecki/p
* headphone % led vu meters * 1 xmici/p

monitor * cross-fade * twin vu meters
* mic over ride * separaterecord * mains operated
* mains operated output

* mains operated
Howland & West MX950 Howland & West MX850 Phonic EQ1005
Microphone Mixer Stereo Graphic Equaliser_, ;. Stereo Graphic Equaliser
-
£65.98 5.::5;9::5

* sixmici/p's FaRA % 7 bands/channel »"’f_f,_n,f\;\a * 545 equaliser
* stereo line i/p % 12db boost or cut — bands ?::13?
* headphone “ tape monitor * led vu meters

monitor * tape monitor

* meter level
controls

+ connections by
phono plugs

DEl Analog Echo Machine

MC350 E Tape Echo

Echo Microphone

sponse % open &
Short circuit proof
* cannon i/p & o/p
+* level control for
each channel x twin
vumetres « 19" rack
mount

to 30KHz + 1db fre-
guency response

* latest mosfet
technology % twin
o/p meters & fully
short circuit proof

x 19" rack mount

FOR MAIL ORDER

48 Dalston Lane,

London, E8 TAKE ADVANTAGE
L THE MUSIC MAKERS #5805
9.30am to 5.30pm Sat PRICE PCLICY

ETI NOVEMBER 1984
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ALL OFFERS ARE SUBJECT TO AVAILABILITY

Y, | * echovolume
* BBD echo ?9 98 * using endless loop - control “4;34 98
system mm tape cassette * echo on/off é B

* mici/p FUAPA * high & low i/p * battery operated e

* linei/p * high & low o/p *« 10ft cable

* foot switch skt * echo balance * vinyl carrying

% output attenuator control case

* peak led + 300ms delay

# mains operated * foot switch skt

: s
Digital Sound Effects Unit Cassette Recorder Electronic Reverb
for VIC20/64 wIaAALs

* over 30 effects ! Ee———————  Nered

including % gun- £99. > capam « BBD delay £29.98
shot * bomb drop * pre set levels T system PA#E00
*organk - * save led , | * mici/p

piano * machine # simple operation - 2 * linei/p

gun * plus many * plugs direct into - * battery operated

others * mains VIC20/64 = - * slide control

operated * tape counter * 95ms delay

250W Power Amp 400W MOS-FET 700W Power Amp
Power Amp

* 125w per chan-

nelintodohms % 20- £149.98 2 x350W/channel £324.98
20khz frequency re- plp 50 * 2 x 200W % 5Hz 533::3 into 4 ohms % 20Hz sk

to 20KHz frequency
response x cooling
fan « cannon i/p +
o/ p connectors

J twin vu meters,

TRADE ENQUIRIES WELCOME
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Superkit 11 —
Not The Movie

S uperkit 11 is the second in the
practical digital electronics
Superkit series from Cambridge
Learning. It consists of a dual
instruction manual, written for
use with both the Eurobread
board and the GSC EXP300
breadboard, and a set of compo-
nents in a plastic wallet. The com-
ponents and breadboard from the
first Superkit are also required to
complete all the circuits.

The components in the kit
include resistors, capacitors, a
seven-segment LED display, in-
tegrated circuits, and wire.

Superkit Il explains how to design
and use: adders; subtractors;
couters (ripple, up/down, syn-
chronous, decade, and Gray
code); registers; pattern recog-
nisers; and seven-segment dis-
plays.

Cambridge Learning say that
the practical kit is backed up by
their theory course, Digital Com-
puter Design.

Superkit 11 costs £16.00
Superkit costs £22.00 or

both kits together are £35.00, (all
prices inc. VAT and p&p) and can
be ordered direct from: Cam-
bridge Learning Ltd, FREEPOST,
Unit NR, Rivermill Site, St Ives,
Huntingdon, Cambridgeshire
PE17 4BR. Telephone orders from
credit card holders can be accep-
ted on 0480 67446.

VDU Look-
Alike LCD
Controller

N orbain Displays Limited, the
UK’s leading specialist dis-
tributor of visible components,
has launched a single chip
graphics LCD controller designed
to make graphic LCDs comptible
with standard VDU applications
in terms of the facilities available.
“What a good idea”’, you might
say, as we did here at ETI/

Manufactured by Epson in
jJapan and designated the E1330,
the device is capable of receiving
and interpreting all control com-
mands and data from the 8080
and 68000 family microp-
rocessors. The E1330 controller
chip has been designed specit
ically to enable graphics LCD pan-
els to directly replace VDUs in
most typical applications.

The E1330 uses scrolling and
layered functions to reproduce
datastoredinthe display memory

ETI NOVEMBER 1984

as diverse graphics on an LCD. As
a complete LCD control circuit, it
frees the main processing unit
from all display tasks while pro-
viding features like standard text,
using a built-in character gen-
erator, graphic text, inverse,
underline, graphics, simple
animation and flexible scrolling.

The device features a character
display mode with 80 characters
per line and 16 lines per screen,
flexible scrolling by page or par-
tial page, a two-screen layered
function with reverse characters
and underline and an internal and
external character generation
capability as well as a graphic dis-
play mode of 640 x 256 dots with
a layered function of up to three
screens.

Other features include a 64K
display memory, an 8 bit parallel
interface, high speed CMOS LSI
and a clock rate of 6MHz all
operating on a single 5V power
supply. Norbain Displays Ltd,
Norbain House, Boulton Road,
Reading, Berkshire RG2 OLT, tel
0734 864411.

Life-Saving
Timepiece

he watch on this man’s wrist
is much more than a time-
piece. It could save his life.

In an emergency, a tiny circuit
inside the wrist-watch can trigger
a miniature radio device which
either transmits a warning signal
to a matching receiver in a
neighbour's house, or automat-
ically dials up the number of a 24-

hr monitoring service. The unit
canalsobe housedinadecorative
pendant to be worn round the
neck.

This valuable security device for
elderly or housebound people is
manufactured by Emerald Elec-
tronics Ltd of Alnwick. The prin-
ted circuit board, no more thanan
inch square, is made by BT-
approved contractors GSPK (Cir-
cuits) Ltd, Manse Lane, Knares-
borough, N. Yorks HG5 8LF, tel;
0423 865641.

/

&

New Style ZIF
Sockets

N o force is required to insert
or remove ICs from Dage’s
new ZIF series IC socket range.
The sockets have a hinged base
with fingers that protrude by
approximately 1.5 mm at either
end. Afterthe ICisinserted, alittle
pressure on these fingers cause
the hinge to click over, locking the
1C’s legs in place.

Four versions are available, for

ICs with 24-, 28-, 40- or 48-pins.
All are low-profile styleé with a
height of 5 mm. The contacts are
made of copper-beryllium with
either tin-lead or selective gold
plating according to order.

The sockets are stackable, side-
to-side, for high density PCB
layouts. A lead-in entry point
ensures easy ICinsertion, with the
point of contact located 0.8 mm
from the top of the socket. Dage
Eurosem, Rabans Lane, Ayles-
bury, Bucks HP19 3 RG, tel 0295
33200. Telex: 83518.
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OVP POWER AMPLIFIER  MODULES I o A S i
OMP POWER AMPLIFIER MODULES rovenn: YBURGLAR ALARM T

world-wide reputation for quaiity reliability and performance at a realistic price Four madels Beller to be ‘Alarmed' then lerrilied shops, Factories,

available to suit the needs of the professional and hobby market 1e ., Industry, Leisure, Thandar's famous ‘Minder Burglar Alarm System. Offices, Home,
Supernior microwave principle Supplied as lhree unils,

Instrumental and Hi-Fi etc When comparing prices, NOTE all models include Toroidal 1 etc. Su lied
power supply. Integral heat sink Glass fibre P C B, and Drive circuits to power compatible E:OLTADAPIA[?JTEVEII; interconnection  cable  FULLY ready bulﬁp
Vu meter. Open and short circuit proof Cantiol Rl = Haleas miraware tatmy i
oy OMP100 Mk Il Bi-Polar Qutput power 110 g i 5
watts RM.S. into 4 ohms, Frequency Res- L armed 30“second exil and entry delay. I
ponse 15Hz - 30KHz —3dB, TH.D 001%, Inaoor alarm — Electronic s epl tre re
S.N.R. —118dB, Sens. for Max. output 1044B oulpul. ‘ BB ITEig] SSITEm
500mV a 10K, Size 360 X 115 X 72mm. Outdoor Alarm — Electronic swepl Ireq siren 98d8B
PRICE £32.99 + £2 50 P&P S;éc;u[ Housed in a tamper-proot heavy duly metal
Both the control unil and ouldoo: alarm contain re
OMP/MF1OO_ Mos-Fet OUIDUI power 110 chargeable baltenies which provide full prolection
watts RM.S into 4 ohms, Frequency Res- dunngmanslailure Power requiremen! 200/260 Yoit
ponse 1Hz - TOOKHz —3dB, Damping Factor AC £0,80Hz Expandabie with door sensors panic
80, Slew Rate 45V/uS, T.H.D. Typical tutions elc Complete wilh instructions
0.002%, Input Sensitivity 500mV, S.N.R, SAVE £148.00 Usual Price £228 85
—125dB. Size 300 X 123 X 60mm. PRICE BKE's PRICE £79.99 + £4.00 P&P
£3999 + £2 50 P&P ? Why buy a collection of self assembly boards!

OMP/MF200 Mos-Fet Output power 200

watts RMS into 4 ohms, Frequency Res-

ponse 1Hz - TOOKHz —3dB, Damping Factor O MP LINNET LOU DSPEAKE RS
250, Slew Rate 50_\//98' T.H.D. Typical Tne very best in quality and value. Made specially 1o suit todays
0.001%, Input Sensitivity 500mV, S.N.R. need for compactness with high sound output levels Finished in
—130dRB, Size 300 X 150 < 100mm PRICE n37d wearing black vynide with protective corners, grille and carry
£62 99 + £3 50 P&P nancle All models 8 ohms Full Range 45Hz - 20KHz

OMP 12 100 watts 20" =X 15" X 12" £125 .00 per pair

OMP 10 200 watts 18" x 15" ~ 11" £145.00 per pair

OMP 12 300 watts 20" < 15" X 11" £169.00 per pair

OMP/MF300 Mos-Fet Output power 300
watts RM S into 4 ohms, Frequency Res-
ponse 1Hz - 100KHz —3dB, Damping Factor
350, Slew Rate 60V/uS, T.HD Typicat
0.0008%, Input Sensitivity 500mV, S NR
—130dB, Size 330 X 147 X 102mm_ PRICE
£79 99 + £4 50 PRP

Delvzry Securicor £8 00 per pair

1 K-WATT
SLIDE DIMMER

+ Control loads up
to 1Kw

* Compact Size
49, X 1" A 21,

* Fasy snap in fix-
ing through panel/
cabinet cut out

* {nsulated plastic
case

~ Full wave con-
trol using 8 amp
triac

* Conforms tao

STEREO CASSETTE DECK

§ STEREO CASSETTE DECK
Ideal for installing into Disco
and Hi-F1 cabinet/Consotes
Surface mounting (Horizon-
tal) Supplied as one unit with
all etectronics including
mains power supply

* Metal top panel Black finish
* Piano type keys including
pause

* Normal Chrome tape
switch

* Twin Vu Meters

* 3 Digit counter

* Slider Record Level control
Size 171 = 317 mm Depth
1110 mm

PRICE £35.99 -~ £3 00 P&P

Vu METER Compatible with our four amplifiers deta:
very accurate visual display employing 11 LE D dicges
red) plus an additional on/off indicator Sophisuicatec io
circuits for very fast rise and decay times Tougn mouicea
case. with tinted acrylic front Size B4 « 27 « 45mm PRICE £8 5C
50p P&P

@
v

NOTE Mos Fets are supplied as standard {100KHz bandwidth & Input Seasitiviey S00mV) f required
P A version (50KHz bandwidth & Input Sensiivity 775mV) Order — S:anoard or P A

19" RACK CASED MOS-FET STEREO
AMPLIFIERS with twin power supplies and
LED Vumetersplus X.L R connectors Prices
on application

BS800

* Suitable for both resist-
ance and inductive loads In-
numerable applications in
industry, the home, and
disco's, theatres elc
PRICE £12 99 - 75p P&P

SRy quantity)

BSR P256 TURNTABLE P o ]

P256 turntable chassis ® S shaped fone arm

LOUDSPEAKERS

5 to 15 INCH Up to 300 WATTS
R.M.S. Ali speakers 8 ohm

Impedence. ® Belt driven ® Aluminium plalter @ Precision

calibrated co. f balance @ Anliskate (hias}

POWER RANGE \ : v device) ® Da i cueing lever ® 240 volt AC
850 WATT R.M.S Fi Fi/Disco, s operation {Hz) ® Cut-oul lemplate supplied @
20 oz magnet. 1.7 ally voice cail Ground ally bang escuicheon Aes Frog 40H: Freq. Resp. 1o Completely manual arm This deck has a com-
BKMz Sery, 8208 FRICE £9 .90 Avniluble with biack goille £108D P&E £1 50 ea pletely manual arm and 1s designed primarily

for disco and studio use where @ll the advan-
tages ol @ manual arm are required
Price £32.35 each. £2 50 P&P

12" 100 WATT A M.S. Hi-Fi. Disco

50 oz magnel 2" ally voice coil Ground ally fixing escutcheon Die-cast chassis White cone Res
Freq

25Hz Freq Resp to 4KHz Sens 95dB PRICE £26 00 - £3 00 P&P ea

15" 100 WATT R.M.S. Hi-Fi/Disco

50 0z magnet 2" aliy voice coil Ground aily fixing escutcheon Die-casl chassis White cone Res
Freq 20Hz Freq Resp to 2 5KHz. Sens 97dB PRICE £34 00 - £3 00 P&P ea

McoKENZIE

12" 85 WATT R M.S. C1285GP Lead guitar/keyboard/Disco. ar Ver Is not required tnese units can be added to existing speaker systems of up Lo 100 walts
2" ally voice cod Ally cenire dome Res Freq 45Hz Freq Resp 106 5KHz Sens 98dB PRICE £24 99 (murp if 2 put in seriesi FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH TWEETER.
+ £3.00 P&P ea ip

12785 WATT A.M.S C1285TC P.A /Disce 2 ally voice coil, Twin cone TYPE'A'(KSN2036A) 3 roundwitnprotective wire
Res Freq 45Hz Freq Resp fo 14KHz PRICE £24.99 - £3 00 P&P ea - mesh Adeal.[or bockshelf and medium sized Hi-fi
15" 150 WATT R M S C15 Bass Guitar/Disco speakers Price £4 90 each - 40p P&P
3"allyvoicecoil Die-castchassis Res Freq 40Hz-Freq Resp to4KHz PRICE £49 99 « £4 OOP&P ea TYPE "B’ (KSN1005A| 37" super horn_ For general
Durpose speakers disco and P A systems etc Price
£5.49 each - 40p P&P

TYPE 'C’ (KSNBO16A) 2" - 5 wide dispersion
nara For quality Hi-fi systems and quality discos etc.
Price £6.49 each * 40p P&P

TYPE ‘D’ (KSN1025A) 2” ~ 6" wide dispersion
norn Upper frequency response retained extending
down to mid range (2KHz) Suitable for high quality
Hi-fi systems and quality discos Price £8.99 each

- 40p P&P

TYPE °‘E’ (KSN1038A) 3%" horn tweeter wih
atlractive silver finish trim Suitable for Hi-fi monitor

PIEZO ELECTRIC TWEETERS MOTOROLA

Jon the Piezo revolutton The low dynamic mass {na voice caoil|
improved (ransient response with a lower disiortion level thun o

5 an
AR &

¥ Oy

WEM

5" 70 WATT R M § Multiple Array Disco etc

1" voice coll Res Freq 52Hz Freq Resp to 5KHz Sens 89dB PRICE £20 00 ~ £1 50 P&P ea
8" 150 WATT R M S Multiple Array Disco etc

1" voice coll Res Freq 48Hz Freq Resp to 5KHz Sens 92dB PRICE £27 00 + £1 50 PRP ea
10" 300 WATT R M § Disco/Sound re-enforcement etc

14" voice coll Res Freq 35Hz Freq Resp lo 4KHz Sens 92dB PRICE £30 00 ~ £2 00 P&P ea
12” 300 WATT R M S Disco/Sound re-enforcement etc

114" voice coil Res Freq 35Hz Freq Resp to 4KHz Sens 84dB PRICE £38 00 - £3 00 P&P ea

SOUNDLAB (Fuli Range Twin Cone)
5" B0 WATT R M.S. Hi-Fi/Multiple Array Disco etc.

1" wolce coil Hus Freq 63Hz Freq Resp o 20KHz Sens 86dB PRICE £8 99 + £1 00 P&P ea R ; systems etc Price £65.49 each | 40p P&P

615" 60 WATT RM S. Hi-Fi/Multiple Array Disgo etc. = =~ LE R

17 vaicd ¢ull Res Freq 56Hz Freq Resp 1o 20KHz Sens 89dB PRICE £9 99 + £1 50 P&P ea L mgvjétec?ngc%h&”I’;‘gg‘ce:b?r?efh;ecuelssaec‘i’;‘g&g‘[
" B0 WATT R.M.S. Hi-Fi/Multiple Array Disco etc. 85 % 85 mm_ Price £3 99 + 40 P&F’P |

115" voice coil Res Freq 38Hz Fruy Resp to 20KHz Sens B9dB PRICE £11 99 < £1 50 P&P ea [ iic! 2 2

STEREO DISCO MIXER

STEREQ DISCO MIXER with 7 band graphic
equaliser and 10 segment L.E.D. Vu Meters. Many
outstanding features.

_ e i HOBBY KITS. Proven designs including glass
A S ; o v © R
@%wv@@ fibre printed circuit board and hi?h quality |

components complete with instructions. i
EM MICAOTRANSMITTER (BUG) 90 ' 105MHz with very serisite

microphane. Ha 100300 merres 57 -~ 46« 14mm (9 valt) 5 Inputs with individual fader controls:—

Price, £7.99° - 75p PAF = 2 Mag. turmiab Aux. plus Mic. with talk-over
IWATT FM TRANSMITTER 3 WATT 85 118MHz varicap cantrolied, switch. Headp monitor. Master output control
professional parlotmance Range up te 3 miey 36 « 84 = 12mm with Hi-Law autputs Compatible with our OMP

(12 volt] Price; £12.48p + 75p PAP

SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER -
RECEIVER 27MHZ Range up 1o 500 metres, Doubla coded modulation
Receiver cutpul operate aywith 2amp 240 volt contacts deal for
Hons Rogewar 90 70 =~ 22mm 8 12 vah|. Price:
Transmtier 80 80 « 1Bmm (8 12 volt) Price: £10.29
P&P + 75p each S AE for complete hst

Power Amplifiars
Size 360 x 200 x 120 mm. Supply 240V/50Hz AC

PRICE £119.99 + £3.00 P&P

58 ” B. K. ELECTRONICS

ﬁ PGSTAL CHARGES PER ORDER £1.00 minimum. OFFICIAL tccess )
ORDERS WELCOME, SCHOOLS,COLLEGES. GOVERNMENT |
1 BODIES, ETC. PRICES INCLUSIVE OF V.A.T. SALES COUNTER UNIT 5' COMET WAY' SOUTHEND ON-SEA“

— VISA/ACCESS/C O D, ACCEPTED.

ESSEX., 852 6TR TEL: 0702-527572
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urrynow tore-new your sub-

scription to the British
Amateur Electronics Club, as their
subscription rates rise as of 1st
January 1985 from£5.50 to £7.00
(UK and Eire; otherwise from
£7.00 to £8.50 surface mail or
£8.50 to £12.50 airmail). BAEC
may be contacted at  Dickens”,
26 Forrest Road, Penarth, South
Glamorgan.

O ne of the problems of DIY
loudspeaker building is that
you can’t tell what the results will
be like. However, Wilmslow
audio have solved this problem by
opening a hi-fi studio at Church
Street, Wilmslow, where you can
hear ready-made and kit loud-
speakers and amplifiers. Wilm-
slow Audio Ltd, 35/39 Church
Street, Cheshire SK9 1AS.

P hilips Test and Measuring is
offering a useful, full-colour
A2-size poster giving essential
facts about their very latest
instrumentation. The poster, free
on application, would grace any
laboratory or test room wall and
can be obtained from Philips Test
and Measuring, Pye Unicam Ltd,
York Street, Cambridge CB1 2PX,
tel 0223-358866, telex 817331.

Buff Up Your
Computer

D eveloped specifically for the
home computer enthusiast
and the semi-professional user by
Memorex’s Media Retail Division,
the Computer Care Kit will be
available from major retailers and
independent stores. However,
this is one clean-up kit that won't
stop you playing those smutty
computer games, reported in cer-
tain Sunday papers.

The comprehensive range of
products consists of: VDU and TV
Screen cleaning kit, comprising
twenty foil sealed sachets of
cleaning tissues and two anti
static cloths and priced at £4.95;
case and keyboard cleaning kit
also priced at £4.95 and cempris-
ing aerosol spray foam, cleaning
cloth and cotton buds; disc drive
and head cleaning kit with ten dis-
posable head cleaners and
aerosol spray cleaner for wet and
dry action, costing £9.95; and a
storage case for5.25” floppy dis-
cs, costing £2.25. Each kit comes
complete with a set of instruc-
tions.

ETI NOVEMBER 1984

Approved
Irons

he British Electrotechnical

Approvals Board for House-
hold Equipment have given their
seal of approval to Cooper Tools
forthe company s Weller S115, S|
25, and S140 solderingirons, plus
the WH1 and WH2 hobby kits.
These are the only soldering-
related products currently on the
market which are entitled to dis-
play the BEAB mark.

The BEAB mark indicates that
an electric appliance meets the
requirement of the British Stan-
dard BS 3456 and enables con-
sumerstoidentifyproducts which
are of sound manufacture and are
deemed safe to use, This is a par-
ticularly important form of
assurance since the use of inferior

electrical goods can result in
serious or sometimes fatal
accidents.

Cooper Tools’ emphasis on
product quality and safety was
further highlighted by the presen-
tation of a National Safety Award
from the British Safety Council.
Only a small percentage of Bri-
tain’s workplace qualify for this
award each year which is won by
achieving a lower accident inci
dent rate than the national
average. Cooper Tools Limited,
Sedling Road, Wear, Washing-
ton, Tyne & Wear, NE38 9BZ, tel:
091 416 6062.

World’'s Fas-
test ROMs,
Episode 192

Anew line of high density
256K CMOS ROMs with
access times as fast as 75 nanose-
conds is now availabie from Solid
State Scientific, Inc, Willow
Grove, PA, USA. These new
devices, announced recently, are
claimed to be the fastest 256K
CMOS ROMs in the world. No
doubt, it will not take long for
someone to come along and dis-
pute that claim.

The ROMs have been under
development for approximately
one year and are now being pro-
duced on a 2 micron HCMOS II
process. Price in production
volumes is below $20 each. On
request, prototypes can be made
available in as little as three
weeks; and production volumes
in seven weeks.

The new ROMs feature worst-
cast access times of 100 and
120 ns over the commercial tem-
perature range (0 to+70 Q.
Industrial (-40 to + 85 O and
military (-55 to + 125 O) tem
perature range devices are avail
able with 150 ns worst case
access times. Under typical
operating conditions, all versions
operate with access times as fast
as 75 ns. They also feature, under
worst case conditions, operating
current of 25 mA maximum,
standby current of 100 uA max-
imum, and LSTTL-bompatible
inputs and outputs, In addition,
they are asynchronous and fully
static; no clocks or strobes are
required.

They are pin compatible with
NMOS EPROMS, so the EPROMs
can be used for prototyping, pro-
viding due allowance is made for
the EPROMs slower speed. More
complete details on these
23C256 256K CMOS ROMs are
available upon request from Solid
State Scientific, Inc., 3900 Welsh
Road, Willow Grove, PA 19090,
USA, tel (USA) 215 657-8400.




MARCO TRADING

ZEMER DIODES TBAS70 1 VALVES TRANSISTORS + DIODES
SN PlasiiE 3y 7 By 5 TBAB41BX1
TBA673
TBA700
TBA750
TBAB0D
TBAB10P
TBAB10S
‘ 40| 18AB20
SN76533N 1.60 | TRAGS0
SN7E650N 1.05 | 1RA920/Q
SN76660N 0.75 |18ag40/24
SN76666N 080 |1Bas70
STKO15 850 |tar090
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For roadies who have better things to do with their vocal chords
than shout ‘testing’ all the time, Phil Walker has designed a self-
contained loudspeaker tester.

up loudspeaker systems for dis-

cos, groups or public address
etc, sooner or later you will need to
check various parts of the equip-
ment. This tiny piece of test gear
should make ?i/fe a lot easier.

One way to test continuity is to
use a mulimeter on the ohms range
but this has at least two disadvan-
tages in that you have to look at the
scale (often in poor light) to see
what is happening and it does not
prove that a loudspeaker is working
even if the resistance reads correc-
tly. This project has the advantage
that it gives an audible indication of
continuity from its built in sounders
and will also drive a loudspeaker
connected to its terminals.

The Circuit

The heart of the project is the
LM3909 IC. This was originally
designed as a low power LED
flasher but will function quite
well as an audio oscillator under
the right conditions. A notable fea-
ture of the device is that it will
operate from a single 1.5 volt dry
cell. This enables us to build a very
simple and compact unit.

Most of the circuit is completely
standard except that we have
used two low impedance earpieces
instead of a loudspeaker. This was
done so that the complete project
would fit into a small plastic box. If
you can find a small loudspeaker
with a coil impedance of 16 ohms
or more this would do instead or
alternately an eight ohm speaker in
series with a coil (50 turns of 22 swg
enammelled wire wound on a 2BA
steel bolt) may be worth a try.

In operation the battery supply

ETI NOVEMBER 1984

I f you ever find yourself setting

NOTE:
1C1 = LM3809 E1

E2

8 2
icy

e m———
4
PROBES
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1
g1l mi O e G2
ws T 10 = 100n

Fig. 1 Circuit diagram of the Speaker
Squeaker.

HOW IT WORKS

All the active components in this project
are contained in the LM3909 IC. This can
be considered as a Schmitt trigger
switch and a few resistors. In this case
there is no polarity change between
input and output. C1 provides feedback
between input and output while the rest
ofthe components help to determine the
frequency of oscillation.

Fig. 2 Internal circuitry of the IC used.
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is completed via the test probes and
the external circuit. If the resistance
of the external circuit is low
enough the LM3909 will oscillate
and produce a tone from the two
earpieces. The frequency and loud-
ness of this tone will depend on the
resistance and reactance of the
external circuit and the characteris-
tics of E1 and E2. Our prototype was
just audible at 100 ohms resistance
etween the probes.

Construction

This project is a little
unusual in that we have not
designed a PCB to go with it.
Instead we used a small piece of
0.1 matrix Veroboard 13 by 9
holes. This accommodates the four
components quite easily , and the
only point to watch is that four of
the tracks need to be broken as
shown in the diagram. Make sure
the tracks run parallel to the long
edge of the board.

IC1 and 1C2 must be inserted
the right way round and the battery
connection must also be correct.
The wires to the battery were
soldered in place but a holder
could be used if you wish and have
room.

The earpieces E1 and E2 usually
come with a Ien?h of wire and a
miniature jack plug already fitted.
These should be cut off leaving
about 2 inches of wire on the ear-
piece. One wire from each ear-
piece should then be soldered
together and insulated with tape or
sleeving. The remaining wires can
be connected to the cicuit board.

In our model the probe wires
were knotted inside the case and
went out through a small grommet.
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PROJECT : Speaker Squeaker

This prevents the wires from being ® = CUT IN TRACKS -
pulled out. The earpieces were
pushed through holes in the side of
the case and secured with a little
glue. The battery was held in a self El
adhesive cable clip and the circuit
board was fastened down with a

3 q p——p PROBE .
Jouble sided sticky pad. y
7 ” LA
- e
: E2
BATTERY
o 1V5 =
L.
PROBE
Fig. 3 Veroboard layout for the project.
L PARTS LIST ETI
RESISTOR MISCELLANEOUS
R1 1k0 VAW carbon film E1,2 miniature 8 ohm
earpieces
—_— BUYLlNES g?PACITORS 100n ceramic B1 1.5 voltdry cell (pre-
. disc ferably alkaline)
No problems here at all. There’s no PCB c2 10116V
to worry about and the case, earpieces elélctrolytic Verobox type 202-21025 2.9 x2.0 x 1.0
and IC are all available from a number inch; test probes; piece of Veroboard, 9
of suppliers including Maplin, TK Elec- SEMICONDUCTOR by 13 holes; grommet or strain clips
tronics and Crickliewood. IC1 1LM3909 relief bush; battery holder or clip.

With so much choice
verts choose ?

TRW - PHOTOLOGIC (TM)
ASSEMBLIES

Available in a wide variety of
package styles, these photologic
(TM) assemblies from TRW
feature on-board amplification
and Schmitt Trigger.

U Rs

S r W NORBAIN ELECTRO-
Ui M OPTICS LIMITED
spele }S Norbain House,
optoelectronic dis- Boulton Road, Reading,
tributor, we advise on and Berkshire RG2 OLT
supply all types of solid state Telephone: (0734) 864411 Telex: 847203
near infra-red light emitting - V',
devices and photosensors for appli- Circle this number
cations such as non contact switching, on Reply Card for
further information

i SU |l © isolation, encoding and communications. A '
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" Cirkit. Makmg it

bigger and better.

Cirkit stock all the
components, accessories and
tools and the kits you're looking
for. Designed and selected to offer
the best possible standards at the
best possible price.

L
Cirkit Kits

CIRKIT ELECTRONICS TOOL KIT
Contains: 15W Soldering Iron 2 spare bits, heat
shunt, solder, pliers, cutter,

Centronics Interface

screwdriver 40-00007 1556

AUDIO FUNCTION GENERATOR

Versatile wavelorm generator with sine,

triangular and square wave outputs.

On board mains F5U 41-01302 2700

STEREO 40W AMPLIFIER

Single board 40W per channel stereo

amplifier 41-01301 38.00

STEREO VU METER

5LED per channel stereo VU meter for

use with stereo amplifiers 41-01401 11.50

5W AUDIO AMP

A very compact audio output stage for use

in a wide range of equipment 41-01406 460
. UNIVERSAL AMP

A universal audio pre-amp with a

gain of 10 41-01604 645

MONO REVERBERATION UNIT

Single channel, spring line reverb unit

to add echo effects to tape

recording etc. 41-01602 10.00

TONE GENERATOR AND DETECTOR

Very low distortion tone generator

and signal detector for circuit fault

finding 41-0i1603 1045

10MHz DFM

8 Digit LED digital frequency meter

and period measurement 41-01500  54.10

50MHz PRESCALER

Extend the range of the 10MHz DFM to

50MHz 41-01501 855

1-5MHz PRE AMP

Low frequency pre-amp and wavelorm

shaper for the 10MHz DFM 41-01502 513

70cm PRE AMP

Low noise, miniature pre-amp for the

70cm amateur band 41-01506  4.78

70cm CONVERTER

70cm to 144MHz low noise converter featuring
pre-aligned helical filter, schottky diode mixer
and low noise transistors 41-01405 21.50

[

4

1-30V ImA-2A PSU

Adjustable 1-30V Power supply with pre-setable
current limit from ImA-2A 41-01600 3746
5-12VIAPSU

Adjustable PSU from 5-12V with current

protection, | amp max output  41-01504 645
1-30V 1 5A PSU

1-30 volt adjustable PSU with protected

output up to 1.5 Amps 41-01402 1045

3 DIGIT LED DVM
DVM to read up to 39 9 volts or configured as an

ammetertoread up to89%amps  41-01403  17.00
I\"F%.—‘ REDLINK
channel IR Link with relay

output 4101300 9.60
TEMPERATURE SENSOR

| Thermistor based temperature sensor
with relay output 4101303 620
LOCOMOTIVE SOUND GENERATOR
Reallstic steam sound and whistle for
maodel rallways 41-01304 920
LAMP DIMMER
Control lamps and drill speed 41-01305 570
WATER LEVEL ALARM
Alarm to indicate high water level or
flooding 4101601 270
3 NOTE CHIME
Daoorbell chime with adjustable
tones 4101503  7.00
2M PRE AMP
Miniature low-noise MOSFET pre-amp
for the 2m amateur band 41-01307 391
2M CONVERTER
Low noise 144MHz-28MHz amateur
band converter 41-01306 1735

2M POWER AMP

20W - 10dB gain - power amplifier for the 2m
band. Automatic TX switch over, RX

pre-amp, robust construction  41-01404 32.87

T10MHz DFM
CRYSTAL CALIBRATOR

Crystal reference calibrator for alignment
of receivers, outputs at 4, 2, IMHZ,

|

|
I

O

Selected Lines
BBC te Centronics

Connect Cable 03-10013  7.25
Dragon to Centronics

Connect Cable 03-10017 725
C12 Computer Cassette 21-00012 055
Interface 84 multiplexed

Ram Card 40-840000 59,55
Z804A industrial controller 40-82000 5495
EPROM Eraser 84T 40-82001 59.95
6502 Micro Controller 40-65020 54495
6802 Micro Controller 40-68020 5495
PB2720 H0dB Piezo Buzzer  43-27201 (055
10M154 10.7 Center Freq, 20-10152  2.10
10M0O8AA 10,695 Center Freq. 20-11152 349
FC137 LCD (Freq.) 35-17700 2000
CM161 LCD Clock 40-80161 825
gx03" IC socket 28-00800 0.2
14x03" ICsocket 28-14000 0.3
16x03" ICsockel 28-16000 013
BV KLIT-A Relay 46-R0000 048
ay KUIT-A Relay 46-80001 048
12V KUTT-A Relay 46-80002 048
CX120P COAX Relay 46-90120 11.96
CX520D COAX Relay 46-90520 26.98
CX540D COAXRelay (BNC) 46-90540 2698

HT-320
Multimeter (20k()-V) 56-83201 14.00

Please add 15% VAT to all advertised prices and
60p post and packing. Minimum order value &5
please. We reserve the right to vary prices in
accordance with market [luctuation.

Just send for our catalogue or visit one of our
three outlets at:

200 North Service Road, Brentwood, Essex CM14 4SG;
53 Burrfields Road, Portsmouth, Hampshire. PO3 5EB;
Park Lane, Broxbourne, Hertfordshire. EN10 7NQ.

To: Cirkit Holdings PLC, Park Lane,
Broxbourne, Hertfordshire. EN1Q 7NQ.

I enclose 85p. Please send me your latest
catalogue and 3 x £1 discount vouchers!

If you have any enquiries please telephone us
on Hoddesdon (0992) 444111.

100, 50 AND 10KHz 41-00801 432 l Name

CB NOISE SQUELCH Add
Improves to mute performance of the | IESS
majority of CB rigs 41-01605 540

CENTRONICS INTERFACE Telephone

Connect your personal computer to
the outside world via the Centronics
printer output 41-01406

70cm PA
10W Power amp to boost the output of
handheld and portable 70cm
transceivers

2250

41-01505 33,82

Area of Special Interest
ETII

Cirkit

Bigger Stock. Better Service.

£




Free'How To Solder’ bookiet
and pack of solder

BKEL
Soldering Kit

Modei C

- 15 Watts Avalable for
250, 220, 115,100, 50 or
24 yolts

Model XS

- 25 Watts Available for
240, 220, 115, 100, 50, 24
or 12 valts

Model X5-BP

— 25 Watts 240 volts, fitted
with British Plug

ST4 Stand

—~Tosuit all irons

il

el Tomorrows Soldering Technology Today.

Contains
mode! €S 240y Iron an S74
Stand and solde:

SK6 Soldering Kit. Contairs
maodei XS240v lron, an ST4
Stand and soider

SK5-BP and SK6-BP
Seidering Kits as abave with
British Plug

Modet CS

— 17 Watts Avallable for
240,220, 115,100, 50, 24
or 12 volts

Mode! CS-BP

— 17 Watts 240 volts, fitted
with British Plug

TCSU1

— Very robust temperature
controlled Soldering Unit,
with a choice of 30 Watt
{CSTC) or 40 Watt (XSTC)
minature rons

Range 65°C 10 420°C
Accuracy 2%

ANTEX has a worldwide reputation for quality & service & for many years
has been one of the bast known & most popular names in soidering. Always
at the forefront of technology, ANTEX is continually researching new and
better ways of achieving more accurate, reliable, and cost effective
soldering. On ANTEX Soldering Irons, the advanced design of the interface
between the element & the bit allows more efficient heat transfer to the
bit and improved stability of the temperature at the point of contact with
the work. indeed, experiments have shown that an XS25 watt iron can be
used for tasks where a 40 watt iron would normally have been required.

ANTEX Soldering Irons exhibit exceptionally low leakage currents & hence
are suitable for use on Static Sensitive Devices. Sophisticated temperatuire
controlled soldering units have recently been added to the ANTEX range.

TCSU-D
Elegant Temperature

Controlied Soldering Unit

w:th 50 W Iron £XSD) and

butlt around FERRANTI
custom-made ULA Range S
Ambient 10 450°C. Acc-

uracy = 5°C Zero /
Crossing switching Y
Detachable 7

sponge

tray. yl P




RADIO

It's quite a long time since ETI last featured a

PROJECT

- -

radio project, as a

glance at last month’s index will show. L Boullart makes good the

omission.

s everyone knows, it is not
A really possible to compete

with the majority of com-
mercial portable radios. However
there still exists something of a gap
between the very cheap, flimsy,
gadgets and the expensive, sophis-
ticated sound machines,

Apart from the fun of DIY, it is
worth the effort to build a reliable
receiver with good sensitivity and
acceptable sound quality at a
reasonable price.

The present design is not spec-
tacularly innovative as it uses well-
tried techniques, but it is
absolutely reliable, Practically all
alignment problems have been
eliminated so anyone who can
hold a soldering iron should be
able to achieve optimum results.

The block-diagram of figure 1
shows the different sections of the
receiver. These consist of an AM-
FM turnhead, separate IF
amplifiers for AM and FM, an
audio IC and the power supply.

Tunerhead FF317

Although this is not the latest
word on tunerheads, it contains a
well-made FM amplifier with
MOSFET VHF amplifier and a
separate transistor for the
oscillator circuit Apart from the
three-section FM tuning capacitor
it also contains a two-section AM-
gang, used as CV2. A 3:1 reduction
drive is also provided, which will
allow a simple dial assembly. The
positive supply voltage must be
connected via a 150 ohms resistor.

AM Section

The heart of the AM amplifier
and detector (Fig.2) consists of an
HA1197 IC by Hitachi. It contains
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an HF-1F section and a detector.
To improve signal-to-noise ratio,
the low impedance input is pre-
ceded by an FET source-follower,
Q2. The gate of the FET has a very
high input impedance, so the
usual practice of using taps on the
MW and LW coils on the ferrite
rod can be dispensed with. The

total signal strength from the
antenna coils (which is not great
anyway!) can therefore be put
across the gate input with no
significant loss. At MW mid-band
(1 MH2) we get

Z=2 nflO
=106 x6.28 x234 x100
= 146 k

|

AFC

h i

= i
MW | 2
e 2 2
- él = G
=
5
VSS VSS x}
cvz [ VOLTAGE
5 = V.
. ‘ | (BaND.SWITCHING, N | s§ 5l —0
A . SWik MAINS
AUDIO OUT NICAD o
BATTERY |
i s
Vs
TUNER SIGNAL _
HEAD —AGC AUDIO OUT

P, - kit 1 . |
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To avoid losses and unwanted
atmospherics on the connecting
wires, band switching is effected
directly on the printed circuit
board by means of transistors Q1
and Q3. The arrangement is some-
what unusual: the antenna-coils
are connected in'series for long
wave reception and on medium
wave the LW coil is short-circuited,
by applying the positive supply
voltage to the base of Q1. For the
oscillator section, additional
capacitors (Cé and CV3) are
switched into the circuit by means
of Q3. Note that the LW coil is
damped by a120 — 150k resistor,
R3, to avoid instability and
improve frequency response: a
long wave coil with a Q factor of
100 will result in a bandwidth of
200 kHz/100 =2kHz, which
means a very poor audio response!

The tap on the oscillator coil,
L4, is shunted with a 68 R resistor,
R7, and the connection to the tun-
ing capactor has a 3uH choke, L3,
in series. This can be made up of a
1TMO0 0.33 W resistor with 50 turns
of 0.15 to 0.25 mm wire wound at
random. As a result, the oscillator
voltages across the tap will be
reasonably constant over the
entire tuning range (approximately
150 mV).

AM selectivity is mainly deter-
mined by the CFU bandfilter, L5,
in the IF section. The secondary
should be damped by a5ké resis-
tor, R8.

At the detector ouput is an 8—
10 kHz whistle filter comprisng L7
and C22. The coupling capacitor
C23 has been chosen for a time-
constant of 100 uS to compensate

RESPONSE (dB}
"

o

|

|4 SRR

===
of ;

10 06 w &
FREQUENCY (Hz)

Fig. 3 Audio-response curve for AM (A)
and FM (B)

for a moderate amount of bass-lift
in the audio amplifier (of which
more later on). Too much bass lift
on AM would result in “boomy”
sound! The AF frequency response
is shown in Fig 3, curve A

FM Section

The IF amplifier of Fig 4 is
built around the time-honoured
CA 3089 IC. It should be noted
however that the phase-detector
coil arrangement has been
replaced by a ceramic filter type
CDA10.7 MA. Two more ceramic
filters precede the CA3089,
together with Q4, which compen-
sates for the losses of the filters
and offers some gain into the
bargain. With the use of ceramic
filters throughout the IF amplifier,
no alignment procedure is
required and yet the results are
quite satisfactory: harmonic distor-
tion is below 0.35% with a fre-
guency deviation of £ 50kHz

In conjunction with the FF317
tunerhead, the useful sensitivity at
the antenna input should lie in the
neighbourhood of 1 uV, which is
rather exceptional for a portable

receiver. With this kind of sen-
sitivity, the AGC connection on
the FF317 becomes a very useful
feature, because without it
overload on strong stations could
hardly be avoided.

The AFC output of the CA 3089
is of the wrong polarity for the
FF317, so a polarity-reversing stage
has been added with Q5. For sim-
plicity's sake, the AFC is not
switchable. This could easily be
arranged, making use of pin 10 of
the IC with a 4k7 resistor in series,
but in the authors opinion itis
quite unnecessary. Although the
amount of AFC in the present
design is adequate to compensate
for the oscillator drift, under nor
mal circumstances even the
weakest signals should not be
pulled away by strong neighbours.
R37 (3k3) may need some adjust-
ment in order to keep the poten-
tial at the collector of Q5 below 7
volts with a supply voltage of 12
volts. If so, just solder the approp-
riate parallel resistor on the cop-
per side of the PC board.

Audio Amplifier

Once again an IC, TBA820M
has been chosen for simplicity and
reliability (see Fig. 5). It requires a
minimum of external components
and delivers a clean 1.2 Watts
audio power into an 8 ohm load
with a12 V supply. Distortion is
0.25%, quite acceptable for a port-
able radio. Besides, it offers the
possiblity of adding an external
bass-boost circuit The compo-
nents have been carefully chosen
to achieve optimum results with
the specified loudspeaker and

NOTE:

IC1=HA1197

Q1,3 =BC237

Q2 = BF258

L1 =MWC2

L2 = LWC1

L3 = 3uH (SEE TEXT)
L4 = YMRS 16726

+ O *VE
AU R16
160R 10k

L6 = CFU 060D

L6 = YMCS 2A740

L7 = CLNS 30569

*=NOT MOUNTED ON PCB

cwl .-.-L-'—"C?i

22?!'% 10u

c13_|. _—l'!'l:‘[it

22n T0u

2

w

SWib*

MW R2
Bké

aFM

C11 =

10n 22n
8 7] 4 3 11

A9
=C12 150R

R L1
5k6 ch% | :;
|

G e
47n

|

L2* < R3* =03' =
LWe < 150K 880 7T oy e
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22n T
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3 3 i
— 10 Rz A13
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C15 e €161 cial¥
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Fig. 2 AM IF-amplifier circuit
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R20

R17* 0

160R

TUNER

O +VE ®

L8 NOTE:
47uH  1C2=CA3089
Q4 = BF241
Q5 = BC237
|”—'| F1.2 = SFE 10,7MA
c29 F3'=CDA 10,7MA
3an *= NOT MOUNTED ON PCB
|11 9 Ra9 36
F2 1 15 Fa 82p

3k
Ri1B< C24 R21
2k2§ 33n 330R
i ;|'
7

Qs

._@)

HEAD

AFC

D 1
330R

R33 R36
330R ak7

3 icz
AGC ?.
- R3s [ l+ca
2z | ==i6
l St w3 E e " E P
c26 L a8
R19 c25 R22 i = =
K0 33n 880R - _L—-* =
ﬂ‘gg ngsTIgi‘!gf %TT T;—"‘. A27< A28 100k 837
o 1 T 4Tk 33k
1 o ]' [caa c32 €33 o
: dn7 33n 1ul
Fig. 4 FM |F-ampiifier circuit
enclosure. Since the response of 1 T o
the loudspeaker-enclosure assem- L S cao| e fLste
bly begins to fall off in the region L I ] |
ot 200 Hz, bass-boost reaches a Auplo - Lw :
maximum of 5.5 dB at90 Hz and | G

then drops steeply to 0 dB at 30
Hz, controlled by the time-
constants of R39,C38 and C43, pin
1 at the TBA 820M output. The
overall frequency response on FM
can be seen in Fig. 3, curve B.
Several combinations of small
woofers and tweeters were tried
out, but in the end the Phillips AD
5061 M8 full-range loudspeaker
was considered the best choice for
this particular application.
Although modesty priced, it
gives a very good account of itself
in a small enclosure: good attack,
smooth and clear treble without
shrillness. Of course one can’t
expect a full-fledged reproduction
of the bass-drum {or the hammer
in Mahler's 6th Symphony!) from
an enclosure of barely 5 litres. ..

Power Supply

It stands to reason that a port-
able radio has to be battery-
powered; yet we must bear in
mind that the apparatus will often
be used in a place where a mains
outlet is available. For this reason,
a mains supply should be
included. On the other hand, the
price of the usual carbon-zinc bat-
teries has gone up steadily. With a
current drain of 24 mA on AM and
38 mA on FM and with another 10
mA added at quite a modest
sound volume, the prospect
becomes very gloomy. ..

The modern solution lies in the
use of NiCad batteries. They must
be about the only item’on the
market that has become cheaper!
Another advantage is that their
potential voltage remains fairly
constant over the entire discharge

ETI NOVEMBER 1984

e ¢

|
"Y1 R3s
— 47k 280k
FROM FM
AUDIO
OUTPUT
A3g
47R
cag 1%
1001 -I-

NOTE:
IC3 = TBA 820M
* =NOT MOUNTED ON PCB

Fig. 5 Audio amplifier circuit

period and they can be recharged
by the built-in power supply (Fig.
6). This arrangement also makes it
possible to play the set normally
while the batteries are being
charged. The capacity of the
NiCad cells is from 10 hours on
FM to 14 hours on AM, when the
receiver is playing at a moderate
volume, This is not a very cheap
solution, of course, but we should
consider that, when compared
with only six replacements of the
carbon-zinc batteries, the NiCads

are already less expensive.

The power supply circuit is
quite straightforward, but the
7812 regulator should be moun-
ted on a small heatsink.

On position 4 of the switch
SW2, the NiCad batteries are
charged through a constant
current source Q6. Full charge
takes 16 hours at a current of 45
mA. Adjust RV1 for a voltage drop
of 0.45 V over R3, which brings the
charging current to 45 mA: 0,045 x
10=10.45 V.

TOSWih

e
TO AUDIO
BOARD +VE
1 SWia*
Lw
T1 (221216
n , TO AM
MA(NS D04 L L Ww  BOARD
N o0 - +VE
= 2 — M
ca9 TO FM
E:zzo.. BOARD +VE
cag . c50
1000 =1~ 2200
NOTE:
IC4=7812
Q6 - BD140
* = NOT MOUNTED
ON BOARD &
= 51

Fig. 6 Power supply circuit
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Figs. 7,8, 9 and 10 Overlay dlagrams
for the AM IF Board, The FM IF Board,
the audio board and the power supply.

TO SW1b <ttt e » " oe

®
.
°
°

= 4\

— METER

e
AUDID
ouT

p———= OV

PARTS LIST — AM BOARD

RESISTORS (all %aW 5%) aG 68p Q1,3 BC237
R1,2,8 5ké c4 270p Q2 BF256
R3 150k C6 220p MISCELLANEOUS
R4 56R C811,17,20,22 10n L1,2 MWQC2 and LWC1
R5 2k2 09,15 1n0 coils mounted on
R6,9,11 150R C14,21 10u 16V radial ferrite rod aerial
R7 68R electrolytic L3 3uH (see text)
R10 270R C16,18 4u7 16 Vradial L4 YMRS 16726
R12,13 10k electrolytic L5 CFU 050D
R14,16 1k Q3 33n L6 YMCS 2A740
R15 10R Cv1,3 80p trimmer L7 CLNS 30569
cv2 365p (contained SW1b 3 (or4) pole, 3 way
CAPACITORS (all ceramic or silver within tuner head) rotary switch (see
mica unless otherwise stated) audio and PSU
C1,5,7,12,13,19  22n SEMICONDUCTORS boards)
2,10, 47n 1C1 HA1197 (Hitachi) PCB; mounting bracket for ferrite rod.
PARTS LIST —
FM BOARD
G VE
A28
RESISTORS (all %W, 5%) E 9—‘ @ "“"‘“Igcwm
R17 150R
| R18,26,35 2k2 TOTUNER e —% '"’ 35
| R19 1ko ¥ ’
| R20 3k9
R21,23,33 330R H o g o
R22 680R L
R24,25,30 10k SIGNAL F
R27 47k (EROM w——= E] " .m B
R28,32 33k | > 1
R29 15R s
R31,36 aky @ @.@ D) - @ |
R34 100k
R37 3k3
CAPACITORS (all ceramic or silver a5 4u7 16V radial Q5 BC237
mica unless otherwise stated) electrolytic MISCELLANEOUS
Q24-29,32,34 33n (&1 82p F1,2 SFE 10, 7MA
aGo 100n 37 10u 16V radial F3 CDA 10, 7MA
C31 4n7 electrolytic L8, 9 4.7 uH RF choke
a3 1u0 16V radial SEMICONDUCTORS PCB; tuner head, type FF317; rod
electrolytic 1C2 CA3089 antenna and/or socket for external
Q4 BF241 antenna.
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____AUDIO BOARD

PARTS LIST —

RESISTORS (all %4 W 5%)

PROJECT: AM/EM Radio

e (i 1;@ -3

R38 820k i
R39 47R weur ki . - @
R40 3k9 ERO - -
R41 1RO
RV1 47k log. ‘
potentiometer El ?ﬂ,
CAPACITORS i
38,40 100u 16V radial
electrolytic -
39,42 100n
(@) 47u16V radial
electrolytic SEMICONDUCTOR SWic 3 (or4) pole, 3 way
43 220p 11 TBA 820M rotary switch (see
C44 220n MISCELLANEOUS PSU and AM
45 470u 16V radial LS1 8R Phillips AD boards)
electrolytic 5061M8 or similar PCB.
PARTS LIST —
PSU
1@ @
RESISTORS -
R42 680R [
R43 560R
R44 10R . .
RV2 10k horizontal » N St TO SW2h
skeleton preset ™
:
T1
CAPACITORS 3 —
C46,47 22n Ceramic . . " iaSW2a
C48 1000u 25V radial roal —
electrolytic e o
C49,50 220n Ceramic
1 1000u 16V axial O el OV
electrolytic
otk 2 ol 2
SEMICONDUCTORS l l l
1C4 7812 W =
Q6 BD140 MAINS IN
D1 —4 IN 4007
LED1 Red LED, panel =
mounting SWia 3 (or4) pole, 3 way T 15V 6VA PCB
rotary switch (see mounting
audio and AM transformer
MISCELLANEOUS boards) (eg. Drake
B1 12V NiCad pack P0615)
eg. 8 off AA NiCad PCB; small heatsink; nut and bolt to
cells SW2 3 pole, 4 way rotary mount [C4; mains input socket or
in series switch mains cable and strain relief bush.
. radios, the best results are control sub-panel. Obviously, a
Construction

Four PC boards are needed:;

Figs. 7 to 10 show the lay-out.

They can easily be hand-made at
home by means of transfers and a
bottle of ferric chloride (I did!). Of
course, you can buy them from the

ETI PCB service.

You could buy a proprietary
brand of case to house the radio
(plastic, of course, not metal), but
our experience suggests that with
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obtained by making your own,
provided you are reasonably
handy with a saw and glue. What
follows is a description of how to
make the prototype’s case.

The sides of the case were
made from four pieces of 8 mm
plywood and the top of the case
was made up with5 mm
hardboard, but 8 mm ply might be
more suitable. Counter-sunk
screws were used to mount the
speaker, PCBs and to bolt on the

cutout for the loudspeaker cone
is also needed as well.

There are a total of three con-
trol panels! First, there's the sub-
panel onto which the control pots
and switches are mounted, along
with the aerial and the tuning scale
and pulley for the tuning drive
cord; next is the plywood panel
and finally, the neat control panel
itself. With plywood back and
front, it should be possible to dis-
pense with the plywood panel, as
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Fig. 11 Wiring diagram for the complete set
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Fig. 12 Construction of the receiver front panel

the case should be strong enough
without it

With a 3:1 reduction drive on
the variable capacitor, a cable

26

drum of 35 to 40mm will give a
scale length of 168 to 192 mm,
which is ample for most purposes.
If no scale drum is available, a

knob of suitable dimensions will
do the trick

Fig. 11 shows details of the
inter-wiring in the case, and Fig. 12
shows details of the control panel.
However, these are as a sugges-
tion only, you'll have to work out
your own exact details depending
on what you have available, the
size of the cable drum, etc.

Alignment

FM: Theoretically, no adjust-
ments have to be carried out. If
you do want the last decibel or so,
connect a sensitive voltmeter to
pin 13 of the CA3089 (across R23)
and try carefully to increase the
signal level on a weak station by
adjusting the trimmers on the 2HF
sections of the variable capacitor.
AM: A little more work has to be
done on the medium and long
wave bands.

1. Switch to MW. The band has to
cover from 525 to 1580 kHz
2. Connect a high impedance
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meter with a 0.5V scale to pin 15
of the HA 1197 (a connection is
provided on the PC board).

3. If you have an RF generator,
turn it to 525 kHz and tune the
rejection coil L7 for maximum

signal level.

4. Adjust the oscillator coil, L4, at

the lower end of the scale. Move

the MW, L1, coil on the fourth
ferrite rod for maximum signal

level.

5. Now turn the RF generator

o

to1580 kHz and adjust the
oscillator trimmer on the variable
capacitor at the other end of the

scale. Adjust the HF trimmer for

maximum signal level.

6. Repeat operations 4 and 5.

7. Next, go to 650 kHz and move
the MW coil to reach a maximum.
8. Finally, adjust the HF trimmer
on the variable capacitor at a fre-

quency of 1300 kHz

Points 7 and 8 are carried out
for a regretably simple reason: the
difference between the incoming
and the oscillator frequenc
should always be 470 kHz Zthe IP.
Unfortunately, this cannot be the
case over the complete band,
because neither the coils nor the

PROJECT: AM/EM Radio

capacitance variations are identr-
cal. In practice the tracking error
will show an S-curve (see Fig. 13).
Itis then merely a question of
choosing the most appropriate

spot for F1 and F2.

alignment procedure is followed.
The LW trimmer is mounted on
the bracket for the ferrite anten-
na.Final adjustment is carried out
at 166 and 250 kHz

10. The rejection coil L7 is once
more adjusted for maximum signal

strength.

FREQUENCY
Fig. 13 General curve of
error on MW.

If no RF generator is
the above procedure m

ried out using the signal of the
broadcasting stations at or close to
the indicated frequencies. If you all
want to make a nice job of it, you
can plot the points on a piece of
graph paperand draw a curve,
which will show what small correc

tions to apply.
9. The long wave band

from 150 to 266 kHz The same

Conclusion

Your portable AM-FM receiver
may not be the cheapest on the
market (far from it!), but the sen-
sitivity and the pleasing sound
quality will come as an agreeable
surprise. Lastly, if the instructions

and the lay-out diagrams are

the tracking

followed carefully, it is virtually

impossible to go wrong.

available,

BUYLINES

ay be car-
The

covers

tuner-head,
assembly and the coils and filters are
available from Cirkit
Ambitl who advertise in our pages.
None of the other parts should cause
any problems and the PCBs are avail
able from us. Note that only the elec-
tronic components are given in the
parts lists.

the ferrite rod
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A COMPLETE
SECURITY
SYSTEM

FOR ONLY
£39.95 ;var.

have bear cut,

direct supply. A
provided, ¥Whan
secure- home SHould yol w:

Order code: CS 1370

US 5063 +
switches. This system represants ou
level of sacurliy provided  Cirder Cod

SEGURITY

effective set:urlty sys1em to prolecl your family and prupenv at \he

may ba extandoed at any tme with additional magr
pads or ultrassonic sensors Dor't wait untilit's too late - order today

contains:

Control Unit CA 1250

Enclosure & mechanical fixings HW 1250

Key Swnch &2keys KS 3301
LED1

5‘/2 Horn Speaker HS 688

4 high quality surface mounting Magnetic Switches MS 1025

Witk anly & Tew hours: of yoar fima il & poksible (o assarible snd

EXTENDED SYSTEM CS 1480  Price £62.50 + V.AT.

This systam cartaing, n &:Id iigm ta the ©5 V370, an uitrasonic detector type
gpesker=nd a further 2 magnefic
clirig walus {or money for the high
5 1480

Assemble and install your
own system and save pounds

neart of any alarm system is the control

The CA 7250 offers every possible feature

k&ly 10 be required when constructing a

| sys\em whether a highly sophisticated

% n or simply controlling a single

switch on the front door.

electronic siren drives 2 loud speakers

des exit and entrance delays together
10 fixed atarm tme

*33ttery back-up with trickle charge facility

eQOperates with magnetic switches, pressure
pads ultrasonic or LR units

®Anti-tamper and panic facility

#Stabilised output voltage

#2 operating modes full alarm/anti tamper and
oanic 1acility

#Screw connections for ease of installation

sSeparate relay contacts for external loads

eTest loop faciiity

Price £19.95 + V.A.T.

SIREN & POWER
SUPPLY

A complete siren and power supply module
which is capable of providing scund levels of
110dbs at 2 meires when used with @ horn
speaker (n additan, the unit provides a
stabilised 12V pulput up to 100mA A switching
relay is also included so that the unit may be
used in conjunction with the US 5063 to form a
complete alarm.

ofGURITY

POWER SUPPLY & RELAY UNIT
PS 4012 Price £4.95+ VAT

Provides stabilised 12V output at BSmA and
contains a relay with 3 amp contacts The unitis
designed to operate with up to 2 ultrasonic
units or 1 infra-red unit JA 1470,

SIREN MODULE SL 157

Produces aloud penetrating shiding tone which,
when coupled 1o a suitable hom speaker.
produces SP.L.'s of 110dbs at 2 metres.
Operating from §-15V. Price £2.95 + VAT,

HARDWARE KIT
HW 1250

SELF-CONTAINED ULTRASONIC
ALARM UNIT CK 5063

®Built-in timed alarm

oFully self-contained

3901, 3" Speaker 3515

e Aiscomp modules Supohad
ything fecessany o prayede an
With iz built-in, LED jeictl

200 x 180 x 70mm  Order as CK 5063

®Key operated switch -
®Provision for an extension speaker

only £37.00 + V.AT.

Requires no installation Easily assembled using
our professionally builtiand tested modules
®Adjustable range up to 25 ft.

®Built-in entrance and exit delay

Off, Test and Operate

elUses US 5063, PSL 1865 Key Switch

£h 3Hs=rr|t||g a really @ ectivie i nedeT alarmm gt thisdow piice using
kit

ulrimG e installatn |t iy sim JI,' l|<| plased on a cupba

ithim )15 rangs will then causs the bulltin sren 0 produce &
g H0dbs bf sound, or-even 110dbe-with an additional speaker. Al
el ar sutipliad with Tl nstructions for sase of assembly

only
£9.50
+ VAT, [

control unit

1 |, logether with | Tha
appropriate LED

toks and key 5w

and punched front panal
professional appe
screened label.

Add 15% VAT to all prices

Add 70p post snd packing to all orders
Units op demonstration

Shop hours 3.00 1o 5.30 pm,

Closed Wadnesday

Saturday 9,00 to 1.00 pm

SAE with all anquirios

.Order by telaphane or nusl

yolr :mdl{ ntcl
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5;_/2" HORN SPEAKER HS 588

eather-proof horn speaker provides

ly high sound pressure levels (110dos

hen used with the (.A 1250 PS
VA

3-POS. KEY SWITCH 3301

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

MAGNETIC SWITCH MS 1025

Surface mounting superior guality -
£1.17+ VAT,

US 4012 ULTRASONIC MODULE

Basic low cost ultrasonic detector suitable for
wide  range of ImevEmE detection
applizations featuring 2 LED} Indicators and
having adjustable range &-26 ft

Prica £10.95+ VAT,

RiSCOMP LIMITED

Dept ETI/22

21 Duke Street,

Princes Rishorough,

Bucks. HP17.0AT

Princes Hisborough (084 44) 6326

DIGITAL ULTRASONIC
DETECTOR
US 5063

only£13.95+ VAT,

@3 [evels of discnmination against false alarms
aCrystal control for greater stability
eAd|ustable range up to 25ft

eBuilt-in delays

12V operation

This advanced module uses digital signal
processing to provide the highest level of
sensitivity whilst  discniminating
potential false alarm conditions

ULTRASONIC MODULE
ENCLOSURE

only Lo
£2.95 | ;
+VAT. o

Suitable metal enclosure for housing an
individual ultrasonic module tvpe US 5063 or
US 4012 Supplied with the necessary
mounting pillars and screws etc_ For US 56063
order SC 5063, for US 4012 order SC 4012

against

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

Consisting of separate transmitter and receiver
both of which are housed in attractive mouided
cases, the system provides an invisible
modulated beam over distances of up to 50ft.
operating a relay when the beam is broken.
Intended for use in security systems, but also
\dea‘l for photographéc andb m%aguremem
applications. ize BO by 50 by 35mm.
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The Cortex Il offers serious users speed (12 MHz CPU) and power
(16-bit) at an easily affordable price,

Cortex Il offers over 34K byte memory for basic programmes. High
speed 24k byte basic interpreter. Auto-line numbering facilities
and full renumbering command. Full textural error messages
Arrays and strings limited only by memory. Extended Basic (IF-
THEN-ELSE). Assembler/Disassembier. Machine code monitor.
Real time clock

Cortex Il has excellent colour graphic capability. High resolution
graphics (256 x 192). 16 colours.

Separate 16k video ram for graphics, does not use Basic RAM.
Sprite graphics. Fast line and point plotting.

All these features as standard, with various upgrades available.

Supplied either as a self-assembly kit or fully built and tested, the
Cortex Il is designed to grow with the needs of the operator.

Cortex Il is the successor to the popular Cortex, which first
appeared in November 1982. The new model incorporates a num-
ber of modifications to the original and is supplied with a 216 page
users manual.

Cortex |l standard kit £299.00
(Includes RS232C, TV & Cassette Interfaces)
RGB interface kit £28.50
Floppy disc interface kit {electronics) £86.50
Floppy disc interface kit
(hardware & connectors) £24.50
Disc Drive 54” SSSD £150.00
Disc Drive 5%2” DSDD £295.00
Housing for Twin disc drives £29.95
Centronics printer interface kit (requires E-Bus) £35.00
E-Bus Kit (basic components) £17.50

Cortex Il Built and Tested
— Standard Model £399.00
Contact Sales Office for other options.

All prices are VAT exclusive and are correct at time of going to press.

Cortex I is availabie by mail order from:

Powertran Cybernetics Limited
Portway Industrial Estate
Andover

Hants
SP10 3ET

Access/Visa card holders can order
by phone an (0264) 64455

&/ K (&Y A

THE GROWN-UP MICROCOMPUTER

LEGTROVALU

Your SPECIALIST SUPPLIERS for

© SOLDER TOOLS

Z Frorn asimple 15 watt model to a precision
temperature controlled iron, we stock solder
irons to suit all manual requirements to-
gether with supporting stocks of bits, de-
solder tools, materials etc.

ANTEX ORYX

C.240. 15W/240V: Tigrn '-'r-:-;;-inlul_tih:;untlrmlled solder iron TC 82
CS- 17W/240V O 50 20 st e

XS - 25W/240V Sndardvper. T controlied

Replacementbits from3/32” o Jr’gé‘{#f;‘nﬁi?”
tova Ery%. 3-17 u;f.a;'.-sl 12 volts.

wide range of replacement tips available for
De-solderheads, stands, ele- allmodels, alsotips from 0.8 to6.4mm dia. and

ments and handles. flat tips.

Oryx safety stand
ERSA Oryx thz-solder ool
A s . MINIATURE SOLDER STATION
Sprint’ high speed iron: 80/  SOLDER and DE-SOLDER SRAID
150W, 240V. Heats in 10 Solder in various grades.

seconds! Please mention this journal when sending for
latest free A-Z list.

BRITAINS LEADING QUALITY COMPONENT

SUPPLIERS -SEND FOR FREE 4o PAGE A-Z LIST
ATTRACTIVE DISCOUNTS-FREE PﬂSTuEE-liuuu SERVICE & DELIVERY

ELECTROVALUE LT D[S RaCht

(0784) 33603; Telex 264475,
North - 680 Burnage Lane, Manchester. 061-432 4945,
EV Computing Shop —

700 Burnage Lane, Manchester. 061-431 4866.

Interak 1 —

A METAL
Z80OA COMPUTER

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

« = | Interak 1's greatest |-
« [BE asset — space for |
expansion L

G
&
L]
']

) )
> (Up to 8 more cards | | =
4% x 8" each) = -
t——————

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

The Interaktion User Group has 14K BASIC,
Assembler, Fig Forth, Disassembler, Debug,
Chess and a Book Library, Newsletters etc.
No fears about this one going obsolete —
now in its fifth successful year! Send us your
name andaddresswitha21pstampandwe’ll
send you 40 pages of details (forget the
stamp if you can’t afford it!) You've already
got a plastic computer for playing games,

now build a metal one to do some real work:
Interak, Interak, Interak!

Greenbank

Greenbank Electronics (Dept T11E), 92 Chester Road,
New Ferry, Wirral, Merseyside L62 5AG
Telephone: 051-645 3391
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SPECTRUM
CONTROL PORT

In the second and concluding part of this project, Mike Wynne

Jones finishes the description of the construction and goes on to
describe the software needed.

boards by inserting all the

through links (soldered top
and bottom), resistors and the
diode into the board, followed by
the capacitors and |C sockets.
Then insert a low profile wire wrap
socket in SK1 and solder it flush
with the PCB. If you cannot get
low profile wire-wrap sockets, an
alternative approach is shown in
Fig. 8.

Take another low-profile wire-

wrap socket and break all the pins

B egin constructing the I/O

off at the shoulder before they
enter the plastic socket body. If
yours has no shoulder then try
bending the leads outwards to
about 90°; if this is not successful
you should try the alternative
method. Otherwise solder the
remaining strips to the copper side
of a small piece of 6 x4 hole
veroboard (Fig 9). If you tin the
board first it helps considerably.
Next solder the legs you broke off
the socket into the holes at the
edge of the veroboard so that you

@® = LINK THROUGH

Fig. 7 1/0 board PCB overlay.
ETI NOVEMBER 1984

PROJECT

end up with an 8 pin socket with
legs on a 0.5 “spacing instead of
the usual 0.3". This contraption
should now fit comfortably over
the SK1 you have already fitted
and leave no unwanted connec-
tions. Make sure that it sits down
level and in line with the existing
socket and salder it into position,
Clip off the leads of this part short
and those of the original socket to
about 2.3mm but leave the leads
of the original socket for the time
being.

PARTS LIST —
1/O BOARDS
RESISTORS
R1-5 1k0 W 5%
CAPACITORS
1 100u 16V
electrelytic
2,3 100 n ceramic
c4 47n ceramic or
100n miniature
ceramic

SEMICONDUCTORS

I1C1 7415266
1C2 741802
1C3 741800
1C4 7418283
1G5 7418373
1Cé 7418374
D1 IN4148

MISCELLANEOUS

SK1 2 off 8 pin DIL low
profile wire-wrap
DIL sockets and 1
off 8 pin standard
DIL socket (or half
of a16 way DIL
header — see text)

SK2-4 8 pin standard or
low profile DIL
wire wrap socket
and 8 pin standard
DIL socket (or half
of a16 way DIL
header — see text)

SK5,6 15 way right-angle

PCB; 2 x 14 pin, 2 x 16 pin and 2 x 20
pin DIL sockets.

‘D’ plug (see texf) J
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NOTE:

DISTANCE 'X' SHOULD BE THE
SAME FOR ALL CONNECTORS
{APPROX 12-15mm)

1 NOTE THESE CONTACTS WILL
BE SOLDERED TO THE UNDERSIDE
OF THE I/0 BOARD ABOVE

CUT TRACKS

LOW PROFILE WW DIL SOCKET (B PIN)
WITH LEGS BROKEN OFF

(THEY SHOULD NOT PROTRUDE
THROUGH THE VEROBOARD HOLES)

S0LDER

VEROBOARD WITH
TRACK SIDE UP

LOW PROFILE
DIL SOCKET

110 BOARD PCB

WW LEGS FROM TOP SOCKET
SOLDER TO PCB AND CROP OFF CLOSE

=3 ———Cc

B PIN WW DIL
SOCKET

PCB
=

B PIN HEADER
QR WHATEVER
¥OU USE FOR

APLUG

SOLDER TO PCB AND CROP TO 2-3mm
IF USING DIL HEADER PINS OR 5-6mm
1F USING SOCKETS AS PLUGS

Fig. 8 Construction of SK1.

Insert but do not solder the
other three 8 pin DIL sockets. Sup-
port the PCB such that it is level
and parallel to a smooth flat sur-
face and allow all the sockets to
rest so that they are the same
height above the PCB (with the DIL
header parts plugged in). After
making sure that they are also per
pendicular to the PCB, solder
them into position.

Now clip off the leads on the
solder side to 2-3 mm (5-6 mm if
you use DIL sockets instead of
headers as the B plug parts). Insert
the 8 pin (half of a 16 pin) DIL
header plugs into the control
board sockets and carefully posi-
tion the I/O boards over them so
that they are in the correct place.
Now carefully solder them into
position (this is the tricky bit!) —
one or two pins only at this stage
and then carefully remove the I/O
board (now complete with plugs)
from the control board and com-
plete the soldering operation.

If you make more than one I/O
card you can adjust the sockets to
make sure that they all plug into
each other. There should be
enough lead length to allow this
on all except SKT so use this as a
reference.

30

The reason for the elaborate
construction is that the signals on
SK1, the B signals, need to be pro-
cessed on the I/O board before
being passed onto the board
above through a socket precisely
above the socket through which
they arrive. This construction
technique is the reason for the
double-height.

If you cannot get right-angled
D connectors, take two ordinary
D-type 15 way sockets and solder
thicker than standard bare, single
strand wires onto them, Bend these
at 90° so that they fit into the
holes on the board and let the
sockets protrude a little over the
edge of the board.

As many boards as are required
may be made and stacked up on
top of one another by means of
the connectors described above,
resulting in a sturdy tower. It is
also a good idea to make a base
for the system. Cut a piece of
perspex, paxolin, SRBP or other
plastic to the shape of the control
board. Cut a smaller piece on the
component side — dropping
something conductive onto these
strips could be fatal to the com-
puter. The size of this piece is
shown on the overlay diagram. Put
the pieces of perspex in place and
clamp them (not too tightly). Use a
scriber to mark on the perspex the
centre of the holes to be drilled by
looking at the bolt holes in the
PCB. Having done this, drill
through the sandwich using a drill
the size of the hole in the PCB —
2.5 mm or 0.1 inch if M2 or 8BA
bolts are to be used. Four bolts of
each of two lengths will be
needed — one set have the PCB
and one layer of perspex to go
through, the others have the PCB
and two layers of perspex. It is
advisable to make small spacers to
go between the perspex and the
board out of narrow bore plastic
tube, to allow for the gap needed
for the solderered connections. If
no spacers are used, tightening the
screws will cause unnecessary
stresses in both the board and the
pespex, leading to unsightly warp-
ing and possible damage to the
board. Finally, glue four rubber
feet onto the bottom of the lower
perspex plate.

Testing

The first thing to do is to check
your work until you are certain
that it is perfect. Connect the con-
trol board up to the computer
without the external power supply
on and it should power up in the

VEROBOARD

TRACK II'I CUT TRACKS
s

L4 1 (1

TRIM FOIL BACK
FROM EDGE
OF BOARD

/ |

ALTERNATIVE TO LOW PROFILE
WIRE WRAP SOCKETS

- _ ORDINARY LOW

PROFILE SOCKET
v =TI
L_IT TT T SPLAY OUT
LEADS AND
SOLDER TO TOP
| _» OF SURFACE
| as S =— 225wg WIRE PINS

Fig. 9 Alternative for SK1 when low-
profile wire-wrap sockets are not
available,

usual way. If it does not, switch off
IMMEDIATELY, and check the
board until a fault is found. If this
works, check that there is +5V
across pins7 and 14 or 8 and 16 as
appropriate of all IC sockets, and
across the +V and 0V connections
of SK1.

Switch off the computer and
disconnect the board from it. Con-
nect up the external power supply
and +5V should appear on pin 3
of IC1, but there should be no
voltage detectable in any IC soc-
ket, nor on the connector back to
the computer. If there is a voltage
where there should not be,

STOP NOW and check — it was at
this point that the author blew
every chip in his computer due to
a faulty IC101.

If all is well, apply a voltage of
6V from batteries across 0V and
+V on the edge connector and
check that: —

a) If only the battery supply is
connected, the relay remains in its
original position and 6V appears
across the |C sockets.

b) If only the external power sup-
ply is connected, the relay stays in
its original position and no voltage
appears across any |C sockets.

o) If both supplies are in place,
the relay clicks over, and 5V
appears across the socket.

Even if all these tests work, look
for shorts all over the board with a
magnifying glass, concentrating
particularly on the power supply
section.

If everything has gone smooth-
ly, remove all power, plug in the
computer and switch on. Now
plug in the external supply, but be
ready to remove it immediately at
the smallest sign of anything going
wrong As itis plugged in, the relay
should click. 5V should now be
present across all IC sockets
whether the external supply is
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connected or not, but as it is
plugged in or removed, the voltage
across the sockets may momen-
tarily fall.

From now on testing should be
completed with only the com-
puter's supply. This will make
things simpler since we know now
that the power supply section
works perfectly. Switch off and
insert IC102,103 and 104 in that
order, making sure that power-up
proceeds in the usual way bet-
ween each one, and if anything
fails, switch off the and check until
a fault is found. Power should
always be removed for the inser-
tion or removal of any integrated
circuit

Now switch off and plug in an
I/ O board without |Cs, then go
through plugging in ICs 1,3.2,4.5
and 6 in that order, testing power
up each time as before. When all
is complete, itis time for the acid
test: will it actually work? Wire two
D-type plugs to connect the 8
inputs of the board to the
corresponding output bits. Type in
this program and run it, with
SW101 on the control beard set to
@

10 FORA=0TO 255
20 OUT31,A

30 PRINTA, IN 31
40 NEXTA

On any line of the screen, both
numbers should be the same. If
the numbers are all incorrect
switch off and look for a fault If
only some are incorrect, the faulty
bit can be determined by compar-
ing the binary equivalents of the
printed numbers.

Now change the 31sin lines 20
and 30 to 16415, move SW101 to
“HI”, and check that the program
runs as before. Also check that on
SK1 the following signals are cor-
rect BO=1, B1=0, B2=0.

ETI NOVEMBER 1984

BUYLINES

There should not be too many problems
with parts for this project. All the ICs are
available from Technomatic and Rapid.
The right-angle D-type plugs used were
purchased from Electrovalue; other
types are available, but we would sug-
gest checking that they will fit the PCB
(D-types comein curious lead spacings).
The PCBs will be available through our

PCB service.

Check each subsequent board
by replacing the first one with it
and carry out the same tests. Finak
ly, plug them all in and check that
each responds to the address (0 or
16384)+31+32 X(the number of
boards plugged in below the one
in question%.

Software And Use

If we wish to read from or
write to the nth board in the stack
in BASIC, then the address is:

31+(n—1)X32.

In machine code the instruc
tion to use is IN A nn or OUT nn, A
provided SW101 is at“LO"” and
the board is the eighth in the stack
or lower. If these conditions are
not fulfilled, then we must resort
to the instructions IN reg, (C) and
OUT (O), reg. Of course, these
instructions will not fail to work in
the first page, but those previously
described will in most circum-
stances be more convenient
When the second type of instruc-
tion is used, register pair BC
should contain this pattern:

PROJECT: I/O Port

Bit Number Contents

0-4 all one

5-8 number of the board
in the stack, zero for
the lowest.

9-13 all zero

14 state of SW101

15 Zero

As an example, if we wish to con-
tinuously read numbers from the
fourth board in the stack display-
ing the results on the screen, and
output the one’s complement of
the number (all bits inverted) to
the third board, this can be done
as shown below (assuming SW101
is set to” LO").

From BASIC:

10 LETA=1IN127

20 PRINT A

30 POKE 23692, 100: REM
ENDLESS SCROLL

40 LET A= 255 —A

50 OUT95, A

60 GOTO 10

or from machine code:
STARTIN A 127

CALL PRINT

CPL

OuT95, A

JR START

or by using the more general ’
addressing method:
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PROJECT: I/O Port

OTHER COMPUTER 1/0 COMPUTER

ADDRESS —— voltage is not quite the same as
i that of the Spectrum or I/O

boards, damage could occur.

5. Remember to treat all hardware
outside the computer with care. A
second's carelessness in computer

D(INPUT SOCKET)

> INT

- =i ol/oUTPUT interfacing could cause havoc
- SOCKET 4
" = even though every effort has been
made to make the system virtually
DATA BUS OUTPUT LINES bOmb_proof'
oV - = 0V

Data Exchange With
Another Computer

Fig. 10 Arrangements for exchanging data with another computer. . .
& BRIETEO0 SXENanging P Figure 10 shows the basic

START LDBC,127d have not become bent between requirements of hardware used to
IN A (O uses. Bad connections will have pass data between the I/O com-
CALL PRINT unpredictable results, but are puter (the one plugged into the
CDL unlikely to cause permanent control board) and another com-
LD BC, 95d damage. puter. With this hardware, it is the
OuUT (O), A 2. Never overload the Spectrum other computer which dictates
JR START power supply — always use the when data transfer takes place. It

reads when it wishes and sends
the I/O computer an interrupt
when it has placed some data to
be read. The software side of
utilizing Spectrum interrupts has
been detailed several times
recently in a variety of publica-
tions and is not of direct relevance
to the I/O control system, so it is
not considered here. ETI

external source when this is

possible.

3. Be careful not to take so much

current frc  the output IC that it
Looking now at the user side of heats up- _tisone of the more

the hardware, there are several costly integrated circuits.

points to guard against: 4. It is unwise to connect both the

1. Make sure that successive + and the — connections on the

boards are plugged firmly into input and output sockets to power

each other, and check that pins rails of external hardware. If its

Note that the machine code ver-
sions are both endless loops —
they serve merely as examples.

ATTENTION TANGERINE OWNERS
** % 0QOQ * * *

MICRORANGE ELECTRONICS

UNIT 258, STRATFORD WORKSHOPS, BURFORD ROAD (near Stratford Centre)
LONDON E15 2SP. -TEL: 01-536 1415

Recently opened component shopinthe heart of Stratford, we have lots of

§x4" Double sided 2.00

100W Spot Bulbs various colours

special offers. (You will find us on the 2nd Floor.) CPU BOARD
We specialize in the manufac- SOME SPECIAL OFFERS Runs With 80/82 or CO'OUI’ Video Board
ture of: (Many others in stock)
Printed Circuit Boards. NES534 1 0ff1.45 10 off 1.05
No quantity is too small ’.:155532 1 off 1.45 10 off 1.15 CONFIGURED FLEX
We also supply: 'LDE‘ 1 -:ﬂ.f 45p _ I;I off42p
Phote Board and associated =072 | cif55p 10 off 50p EPROM TO RAM CARD
chamicalsatverykeenprices. =074 1offB5p 10 ofl 78p
See balow: 78P05 5V 10A Reg 5.50 gach
s TE12 12V 14 Reg 30p each SAE or Phone
6x4” Single sided 1.80  YNETAF Power Fet 65p each
gxi indlesidad  2.10 0w Spot Bulbs various calours 70p each RALPH ALLEN ENGINEERING CO.

1.25 each

BxSDoublesided 2,40 pmotra x| matre SPK Cloth 2.95 Dept ETI
Other sizes avaiiable 10x12" Fibreglass PC Board 2.25 sach Forncett End
150W Power amp module 12.50 A
ALL PRICES INCLUDE VAT 3 way 700W Sound to Lite unit 17.50 Norwich

Please add 50p tor P&P Telephone recording unit 15.00

Tel: 095389 420

Plagse coma and see our range

A BRITISH MADE OSCILLOSCOPE AT AN AFFORDABLE PRICE

S

e

The new Bridage single and dual trace oscilloscopes.
Single beam £195 Dual trace £225

% Send for details today %

Agents and distributors required worldwide.

Bridage Scientific Instruments
63-65 High Street, Skipton, North Yorkshire BD23 1EF.
Tel: (0756) 69511 (10 lines)

Manufactured in association with Scopex Electronics Limited
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TRACK TAPES

Precision slit black

crepe tapes

(1 roll/pack).

HB209 TAPE .020" £1.05
HB210 TAPE .025" £1.05
HB211 TAPE .031” £1.05
HB212 TAPE .040" £1.05
HB213 TAPE .050" £1.05
HB214 TAPE 062" £1.05
HB215 TAPE .080” £1.20
HB216 TAPE .100” £1.20
PADS

Pre-pririted dense black.o.,| ‘ﬂ
on .0012 acetate film

(500/roll) oD D

HB222 PAD .062/.025 £3.05
HB223 PAD .075/.025 £3.05
HB224 PAD .100/.031 £3.05
HB225 PAD .125/.031 £305
HB226 PAD .150/.031 £3.05
HB227 PAD .180/.040 £3.05
HB228 PAD .200/.040 £3.05
HB229 PAD .220/.040 £3.05
HB230 PAD .250/.040 £3.05

IC PACK (Dual-in-line)
Symbols

Pre-printed dense black on .0012
acetate film (125 symbols/pack)
0000000 HB280/B 16 PinDIL 1:1£3.20
eooo0e0 HB281/B 16 PinDIL2:1£3.45
oooioioie HB284/C 16 Pin DIL 1:1£3.45
swooiooio HB285/C 16 Pin DIL 2:1 £4.00
ecocooo HB286/D 16PinDIL1:1£3.20
eoocooo HB287/D 16PinDIL2:1£3.45

CONNECTORS

Polyester Film-Strips 420mm Long

eoooo0o HB/324 Conn/D 1:1(20)£7.10

eocooo HB/325 Conn/D2:1(10)£7.10
HB/326 Conn/L1:1(10)£7.10
HB/327 Conn/M 2:1 (10) £7.10

ARTWORK FILM &
ACCESSORIES
Doubie Matt High Stability Polyester

HB202 Artwork Film A4 (5) £1.78
HB/CKGA3 Precision Grid A3 (1) £7.00
HB/352 Artwork Knife (1) £1.44
HB/353  Blade™___= (5) £0.40
HB/354  Blade < —= (5) £0.50

A special selection of popular electronic
projects from Argus Publications is now
available. A wide choice of interest is
covered including yComputingkMusic
weHi-fide SecurityskNovelty.

Allkitsinclude PCB, components, case & panels and
instructions, and are offered at prices to suit all
pockets. SEND TODAY FOR OUR “ELECTRONIC
KITS" BROCHURE.

PROJECT DEVELOPMENT MATERIALS

PRINTED CIRCUIT
MATERIALS

A small selection from our
catalogue —

PLAIN COPPERCLAD PCB
Top Quality FR4 Fibreglass

HBO19 S/Sided 3"x4" (3) £1.26
HB020 S/Sided 6"x4” (2) £1.68
HB021 S/Sided 6"x9” (1) £1.89
HB026 D/Sided 6"x4” (2) £1.92
HBO27 D/Sided 6"x9” (1) £2.16
VEROBOARD

Pre-Pierced T

HB137 V. Board 63x 95mm (1) £1.10
HB138 \/ Board 63x127mm (1) £1.27
HB140 V' Board 95x431mm (1) £5.00

PHOTO-RESIST PCB
MATERIALS
Top Quality, Positive Photo-Resist PCB

HBO31 Pos S'Sided 3"x4” (3)  £2.29
HBO032 Pos S'Sided 6'x4” (2) £2.73
HBO50 Pos S/Sided 6"x9” (1)  £2.79
HBO039 Pos D/Sided 3"x4" (3)  £2.86
HBO040 Pos D/Sided 6"x4" (2)  £3.43
HB058 Pos D/Sided 9'x6” (1)  £3.49
HBO062 Positive Developer (11it) £2.06
HBO012 Ferric Etchant (11t £1.78
HBO14 Process Tray (1) £2 54

HBO17 Copper Cleaning Block (1)

£1.49
FULL PHOTO RESIST KIT
HB/2 Complete Photo Resist Kit £29.00

PHOTO-TOOL MATERIALS
PCB photo masters made to highly
professional standards. UV Exposure.
High intensity Image Positives or
negatives for simplicity of multi-
imaging.

HB3  Fototool Kit Complete £27.00
HB101 Foto pos film 15x20cm (6) £6.07
HB102 Foto pos film 20x30cm (6) £8.77
HB105 Foto neg film 15x20cm (6) £4.10
HB106 Foto neg film 20x30cm (6) £6.49
HB109 Fototool Developer (11it) £2.90
HB111 Fototool Fixer (1 lit) £1.89

LABEL & PANEL MATERIALS
Convert Fototool masters into highly professional
labels and panels. Simple process — durable finish.
Packs include lamination film and Double sided
adhesive.

HB114/YELL. Yellow Fotolam 20x30 {3) £2.76
HB114/BLUE. Blue Fotolam 20x30  (3)  £276

COMPUTER LEADS & CABLES
A comprehensive range of Ribbon connectors,
cables and connectors is available for most popular
computing applications. SEND TODAY FOR OUR
“COMPUTER LEADS & CABLES” BROCHURE.

PRINTED CIRCUIT EQUIPMENT
LOW COST D.L.Y. EXPOSURE UNIT
Photo-resist and FOTOTOOL
materials require exposure to UV light —
the type of light used determines the
quality of reproduction

— this simple-to-make
D.LY. kit comes
complete with UV
lamp, holder, shade
etc. and full working
instructions to build
your own glass contact frame —

KIT HB/UV1 D.1.Y. EXP. UNIT £27.00

PRINTED CIRCUIT
DRILLING MACHINE
COMPACT 2- SPEED
PCB DRILLING M/C
MAINS POWERED.
PRECISION MACHINE

FOR PRECISION

DRILLING.

HB 187 PCB DRILL £152.00 .
PCB DRILLS (CARBIDE)
LONG LIFE SOLID CARBIDE FOR
PRECISION

HB189 CARBIDE DRILL 0Smm (1)  £202
HB190 CARBIDE DRILL 10mm (1)  £202
HB191 CARBIDE DRILL 1.imm (1)  £202
HB192 CARBIDE DRILL 13mm (1)  £202
HB193 CARBIDE DRILL 16mm (1)  £305
HB194 CARBIDE DRILL 20mm (1)  £4.09
HB195 CARBIDE DRILL 30mm (1)  £522

A comprehensive range of add-on Kits
(or ready-built units) is offered for
WROBOTICS¥ %MUSICH
WSPEECH¥ # Scientific
Developmentyr SEND TODAY FOR
OUR “COMPLETE ADD-ONS”
BROCHURE, which describes all kits.
Available for most popular computers.

FULL HOBBYBOARD CATALOGUE AVAILABLE

r HE IR R B B8 D EE =S
ORDER FORM

ET|/11/4-|

l QTY REF DESCRIPTION PRICE TOTAL l

Please sé-r;a me full Hobbyboard I
I Catalogue Computer Add-ons
I Electronics Kits Computer Cable
Name I
B Address |
I Cheque [ PO énciuseg for B I
IACCE551 ) ) ) L O T () 1 1 7
KELAN ENGINEERING LTD.,
I Circuit Products & Companants Division.
27-29 Leadhall Lane '
North Yorkshire HG2 SN,
AFARNELL ELECTROMCS COWEANY Tel; (0423) 670938, ,

--—_---‘




BBC Micro Computer System
OFFICIAL DEALER

ACORN COMPUTER SYSTEMS . £7.50 (d)

BBC FIRMWARE
1.2 Operating System . .

BBC Model B Special offer.... . £320 (a) Basic Il ROM. i E22.50 (d)

BBC Model B+Econet. £389 (a) View Word Processar HDM £48.00ic)

BBC Model B+DFS s £400 (a) Wordwise Word Processor FIO!\'? o

BBC Model B+DFS +Econet . £450 (a) . st e el a6 e B . £34.00 (d
BCPL ROM/DISC, ... \veeryens £86.00 (b

FRcRADEIKTS Disc Doctor Gremlin Debug ROM €28 (0

Ao Baarage kit 1219 EXMON/TOOL KIT ROM ... £28 ead)
OIS [ : (© Printmaster (FX80)/Graphics ROM
Econet Kit ; £45 (c) £98 ea (i
Staeen M i B ULTRACALC spreadshest ROME89 ealc
ACORN ADD-ON PRODUCTS COMMUNICATION ROM

Z80 2nd Processor .. £352 (a) Termi Emulatar €28 (o
6502 2nd Processor £175 (b) Communicator €59 (4
Teltext Adaptor ey i amE 90X () Commstar £29 |d
IEEE Interface £282 282 (b)

Prestel Adaptor coic. .. £99 (b)

RH Light pen £39.50 (¢)

TORCH UNICON products including the IBM Computitle GRADUATE in stock

01-208 1177 Tecuvomanic Lo 01-208 1177

DISC DRIVES

These drives, fitted with high quality slim line Japanese mechanisms are supplied in
attractive cases with BBC matching colour and come complete with data and power
leads, manual and formatting disc. The 40/80T switching is supplied as standard on
TEAC 80T drives. Single drives are aupplied with or without power supply. All dual drives
are supplied with integral switch mode power supply. TEAC & MITSUBISHI drives are
compatible for both single and double density operation These drives can also be used
with any other micro with a Shuggart A400 interface

1 x 100K TS55A (40T) TEAC, , . £100 (a} CS55A TEC with PSU .. £135 (a)
1 x200KTS55E(40/80T) TEAC . £155(a) CS55E TEC with PSU........ .. £165 (g
1 x400KTS55F(40/80T) TEAC. . £185(a) CS55F MIT. with PSU.. £195 (a)
2 x 100K TD55A (40T) TEAC with PSU 40/80T Switch Module .- £30(0)
...... £300 (a) 3" Hitachi 100K Drive, .£115 (b)
2 x 200K TD55E (40/80T) TEAC \ggl’;g’SU TD55M (80TG) Mitsubishi.... . £400 (a)
(0)
2 x400K TD55F (40/80T) TEAC with PSU

£420 (a)

SCOTCH 3M DISCS

& giscsal a bumper bargain price
) celved before 1 5th October. These
“Custr / standard discs have been manufactured with advanced technigues are of such
fugh qUalw'y ihattherrerrorfreefree performanceisguaranteedforlife Ifevertheirisadisc
failure the disc s replaced without question.

Discs in packs of 10:

For detailed specification on any of the BBC Firmware/Peripherals listed here or 40 TrackSSDD.. ....... .. £12.50(c) 40 Track DSDD .. €17 (0
information on our complete range please write to us. BONIECKISSBD IS win” vima i 211a 80 Track DSDD At saasle 22 ((C)

PRINTERS

requirement g competitive
ustrystandardsforraliability, flex-
ibility and versatility, The des the NLG printing fonts and
other new exciting fea = spondence gquality printing we
have the BROTHER and JUKI| printers To support our range of printers we also carry a
wide range of printer interfaces. accessories and consumables

EPSON: RX80FTE£225(a); FX80£318(a); FX100£460 (a):
KAGA TAXAN: KP 810 £249 (A); KP910 £369 (a):
BROTHER: HR15 £350 (a); EP44 £199 (a):

JUKI: 6100 £3589 (a).

ACCESSORIES

EPSON Serial Interface: 8143 £35 (b); 8148 with 2K buffer
£50 (b).

EPSON PaperRollHolder£17 (b); FX80 Tractor Attach£37
(b); RX/FX80 Dust Cover £4.50 (d).

EPSON Ribbons: MX/RX/FX80 £6.50; MX/RX/FX100
£12.50 (d).

JUKI: Serial Interface £60 (a); Tractor Attach. £99 (a); Sheet
Feeder £199 (a); Ribbon £2.50 (a).

BROTHER HR15: Sheet Feed £199 (a); Ribbons - Carbon
or Nylon £3; Multistrike £5.50 (d); 200 Sheets Fanfold with

QOurviide range of printer
prices We have thefull EF

FLOPPICLENE Disc Head Cleaning Kit with 20 disposable cleanlng discs ensures conr

tinued optimum performacne of the drives .£14.50 (c}
Single Disc Cable v, £6(d) Dual Disc Cable, £8.50 (d)
10 Disc Library Case £195(¢) 30 Disc Storage BoxX...cvc...i54. £6 (Cl
30/40 Disc Lockable Box £14 (0 70/80 Disc Lockable Box £19 (b

extra fine perf. 3.5” - £13.50; 115” £17.50 (b).
BBC Parallel Lead £8; Serial Lead £7 (d).

MODEMS
Our range of modems include: TELEMOD-2, a BT
approved Y23 1200/75 and 1200/1200 modem,
ideal for PRESTEL use, £65 (b). BBC cable £3.50.
BUZZBOX, avery compact BT approved V21 300/
300 Baud, battery operated modem ideal for inter-
computercommunication, bulletin boards etc £65
(c). BBC lead £3.50. External PSU £8. MINOR
MIRACLES WS-2000- the ultimate multi-standard
modem, covering all common bELL and CCITT
standards up to 1200 baud The optional 'auto-
answer and ‘auto-dial boards gives this modem
the greatest potential of all £129. Please phone
for details of accessories and our comprehensive
range of communication software

SOFTY I

This low cost intelligent eprom pro-
grammer can program 2716,2516,
2532, 2732, and with an adaptor.

MONITORS

A choice of high quality RGB Monochrome monitors is available The British made MICROVITIC
Std/Med/HiRes AGE monitons |n- hollers consistentrellabinperformance arealsoavallable in
RGB/PAL/AUDID v GiBrange provides a similar performance in 12" screen
format. Japarese m & .r-r-l‘& A MiResgreenscreen monitorsprovide anidaalsalution
for high clarity 80 column lext digplay All monitors are supplied wilh a fead sultable for BEC com-
puter at no extra charge

MICROVITEC 14” RGB

1431 Std Res £195 (a); 1431AP std Res PAL/Audio
£215 (a);

1451 Med Res £295 (a); 1441 Hi Res £399 (a);

2031 20" Std Res £360 (a); Plinth for 14” Monitors £8.50.
Microvitec Monitors with TTL/Linear Inputs also available.

KAGA VISION IIt

Hi Res 12” RGB £358 (a);
Green Screens: KAGA 12G £106 (a); SANYO DM8112CX
£99 (a);

Swivel Stand for Kaga GReen £22.50 (b);

BBC Leads: KAGA RGB £5 Microvitec £3.50; Mono-
chrome £3.50 (d).

ATTENTION SPECIAL OFFER
i BN 0764-25........ £4.
AIE .||.-_| tthoul ne . 27128'25 ....... Fo0

EPROM Il PROGRAMMER

QOur current version of the highly popuiar Eprom pro-
grammel 1S now available enhanced to provide more
and better facilities for easy programming by the user,
The sottware will maintain its superiority over ali curren-
tly available similar pripgrammers The range of eproms
handled has been widnriad, to include the eproms with
lower programming voltage and eproms which can be
programmed using fast aigoritim. Control of all opera-
fions has been moved to 1he keyboard The screen dis-
play has been improved to give more information The
screen ediling facilities have also been modified to sim-
plify the data entry

* The new Eprom Programer will now program 2516,
2532,2564,2716,2732,2764,27128and27128 +5v
eproms. aniall but tha 27258 in a single pass.

* The programmer will b o

supply. and nterfaces wi rm &
is fully buffered and cemplies with Acorn protocols.

There 1s no power dram frem the computer,
Please telephone for further details

2564 and%zezl ?]ESF"ZVSS'STEI t;V‘g ALL PRICES EXCLUDE VAT 27128-30.........
page on = ri n -
parallell/Oroutines. Canbe usedas plea‘t'_e a.dd carriaae 50p u‘n!ess 6264-15..........
an emulator, cassette interface indicated as follows: 6262LP-15
Softy I . £169.00 (b} (a) €8 (b) £2.50(c) £1.50 (dY£1.00° - |ttt
Adaptorfor 2764/2564. £25.00 () 6264-12..........
CONNECTOR SYSTEMS
.D.CONNECTORS | EDGE CONNECTORS AMPHENOL
(Spoedblock Type\ e o RIBBON
t‘f; 0sf gﬁjger t?;:?g- 'Cor?r? 2 6-way (commodore) = 300p C N N ECTO RS CAB LE
13’ 90p 1ggp ggp S <1gway( ) 150p JSHp 36-way plug Centronics Parallel -~ (grey/metrs
X 12-way (viC - W
R R e | 2xiawey - 14op gg'de’gs'zi RS Ce . e
34 200p 160p  320p 2 x 23-way (ZX81) 175p 220p ALY SRl [GEmiemies [FErEld 20-way
40 220p 180p 3401 2% 25-wa 225p 220p | Solder£5.50 IDC£5.50 26-way
50 235 200 380p 2 x 28-way (Spectrum) 200p - 24-way plug IEEE Solder£5 IDC£4.75 34-way
P ]
giiga:y gggg — | 24-way socket |EEE Solder£5 IDCE4.75 ggzagy
DCO N N ECTORS | 2x o) 130p = PCB Mig Skt )
o o ways 2 x 43-way 395p = Any Pin 24 way Solder 600p
a7 1x77-way 400p 500p 36 way ZOG 650p
MALE 2 x 50- way(SWOUconn) 600p —_
e A e 10
rolad 1505 aite 2S0p 36k DIL HEAD
FEMAL RS 232 JUMPERS ERS
Solder 105p 160p 200p 335p EURO CONNECTORS (25 way D) Sol4doer =
Angled  165p 215p 290p 440p DIN 41612 24" Sin 14 pin p
gle end Male £5.00 0
I'-E)%]gg»way :R‘Fg 3:55; 3023%[14%%%_ 2 x 32 way St Pin  230p 275p 24" Single end Female e525 | 16 pin 50p
) 2 x 32 way Ang Pin 275p 320p 24" ;errallﬁ Female ;:ég_gg %g pin ;ggp
3 x 32 way StPin  260p 300 24’ Male Maje pin B
TEXTOOL ZIF 3 X 32 way Ang Pin375p a00p | 2¢"Maie Female €50 | 40pin 200p
SOCKETS 24-pin £5.75 IDC Skt A+ B 275p
28-pin £8.00 40-pin £9.75 IDC Skt A+ C 350P TEST CLlPS
DIL SWITCHES For2 x 32 way&ﬂease specity 14-pin 375p 16-pin 400p
4-way 90p 6-way 105p | SPacing (A+B 40-pin £10.30
S-way 120p 10-way 150p

34
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74378 180p 7418367 52p ADTEST
7400 30p 74380 110p 74LS368A S0p

m LINEAR ICs
TadteA Top 7418366 52p _
p’ il Bop. | T

CHARACTER

£1
ADTOA0E 11808
AMTEIODC E3l@

e TMSEI03 €26 MC14412750p
;:g; ggp faEn 1ap | 7418573 100p 8 ThSEATT ETB | 2516+5v 350p | ML922  400p
3 BE  140p | 7418374 110p H T 4 '
7403 30p | 74ans  toEp | 74LS375 7Sp ; 7 tRagan’ 200p| 1802CE 850p | TMSE3l4a E1é | 2616:35 550p | ULN2001 90p
% 7408377 140p } RAD 2650A €12 | ZEOPIO  2680m | 2532  450p | ULN2003A
s 7408378 110p £¥3.8910 &00 .1 480 500p | 6502 350p | 7BOAPID 325p | 2532-30 550p 90p
7406 7415379 140p s S -‘ oL 65024  550p | ZBOCTC 33Sp | 2564  B650p | ULN2004A
7407 40p | 74LS00 28p 748381 450p 3 £15 | ZBUACTC 325p | 2708 300p 90
7408 30p 74LS01  2Bp 7408390 80p A CMIET1 300 JCADD A7 800p | ZBOCAAT B50p | 2716 +5v 350p | ULN2068 290p
7409 a0p 74L802 2Bp 7415393 110p . ¥ 2 ZBE0ADART 2716-35 550p ULN2802 180p
7410 30p | 74LS03 28p | 74LS395A110p 2732 450p | ULN2803 180p
7411 30p 74L5804 28p 7418399 140p 2732A-2 700p ULN2804 190p
7412 30p | 74LS05 28p | 74LS445 180p 6809E 2732A-35 600p | 75107 90p
7413 50p 74L508 28p 74L5465 140p 68809 2764-25 650p | 75108 90p | AY53600 750p
7414 T0p 74L209 g:p 7415467 180p Ad130E i B 5 : 68BOYE ‘_ag[,uw\ aoun 27(64-25 £14 | 75109 120p 740922 650p
7416 S P |TGECS 10 D] WALEERD U = [M3314 3508 20p | 68000-LB €38 | ZAgapma €10 | 27128-25 E18 | 75110  90p
7417 40p | 74LSt1  28p | 74LS540 140p 8035 500 s | 2710830 £18 | 7
r 5 D P 2 75112 180p
7420 30p | 74LS12  28p | 74LSE41 140p 26 1 ; 2059 500, TMS2716 500p | 72113 120
7421 60p | 741513 34p | 74LSe08 700p £ LRt 286 400, a 0" B L -
7422 38p | 741814 S2p | 74LS8101800p 312 i 2 DA 8080A  420p CAT 7oig IS
7423 36p | 740515 28p | - 74LS6121800p ; £l da0n : 80854 1 T controLien ASNSEERL
7425 40p 741820 28p 7405624 1350p Ay 15 150p e B | 8086 2‘01 40°p L 75121 140p
7426 a0p | 7alse1  28p | 7aLSe26 225p rane . eab | m o0 8os8 5102 280p | ool €18 | 7512z 140p
7427 40p | 74L822 28@p 7415628 225p B A Toon | 8748 CRT6545 €9 | 75150P 120p
7428 43p | 7ars2a  S0p | 74LS629 140p B0 235p | ME1da5 g TMS1601 E12 EF9364  £8 | 75154 120p |;
7430 30p | 741526 28p | 74LS640 300p L] it e TMS9980 £12 EF9365 €30 | 75139  220p
7432 38p | 74LS27 28p | 74186401 i 2 £ 4 . TMS2995 €12 EF9366 €30 | 75160 500p
7433 30p | 74LS28 28p 300p A En 708 | WDs5 E14.50 EF9367 €36 | 75167  350p MCIWHTOF‘S
7437 30p | 74Lsec  28p 7418641 200p 4 z80 260p MCB845 650p | 75162  400p UHFATSp
7438 :gp 74LS32  28p | 741.8642-¢ ) 3n| zs0a  arsp MCE845SP 75172 300p aMHzUHFdso:a
7439 p | 74iS33  28p 300p 2 2808 80O 750p | 75182 80
7440 40p | 7als37  28p | 74Lseas 250p | & L Meaacas Toos ’ r MCE847 850D | 75188  60p
7441 S0p | 741838 28p 7418643 MLAZ0C 800p SFF96364 €8 | 75189 60p
7a42a  70p | 7alsa0  28p 300p 400 SUPPORT TMS9918 €30 | 7535 150
7444 110p | 741542 55p | 74LS644 350p o D

7445 100p 741543 150 7415645 20Qp
7446A 100p 741547 90p 74156451

TMSS827 €14 75451 T0p
TMSS928 €20 | 75452 70p 102 KHz 400p

74476 100p | 74tsas  sop oo 41020 ;gs TMS9923 €16 | 75453  70p | 1.00MHz 270p
7448 120p | 74LS51 30| 7alS568 90w 4816AP-3 200p 755 1;39 f;qs‘j‘ M2
;jg? :gp ;:tggg ggp ;:t:eg 1$P 5101/5501 75491 55: 200 2252
P P 7o P
7453 38p | 74LS73A 30p | 74LSsBZ 320p 370" ADSEATL TTBp | 75492 65p | 245760iL; 200p
7454 asp | 7aLs7an 38p | 74LSeB 850p ER1CET ADSB1J €20 | 8726 120p | 2457€0:51250p
7460 ssp | 74Ls75  4Bp 7415657 550p 250p | Ap7581  E15 | @Tos 120p |25 250p
7470 50p 74LS.76A 43p 5516 850p ADC08081190p 8795 120p 2662 250p
7472 s5p | 7aLs83A 70p 8116P-3 500p | apM253510350p | aTo6 120p | 3276  150p
7473 55p | 74lS85  8Op 5“5LF’355°9 AM25LS2521 8T97 120p | 35795 020p
7474~  50p | 74Ls86  asp 6286415 £28 350p | 8Toa 120p | 400 150p
7475 60p | 74LS90  S5dp 651445 250P | am251S2538 | 811595 140p | 4194  200p
7476 45p 74L29‘ 0p 8810 1680p 0 B1LS96 220p 443 100p
7480 65p 741892 BOp 745189 225 AM2BLS31 811897 140p 4608 250p
O D ke 2 745201 350p 120p | 811598 220p | 49152 250p
P P 748289 225
7482A 125p | 7alSes  sop ST sooz AM261.832 8815120 500p | 5000  150p
7485  110p | 74LS107 43p U

9602  300p | 5068  250p

7486 a2p | 7aLsice 43p ig:ﬁgz 950p | p7o02  £12 | se3sA  160p | 600 140p
74ss  at0p | TaLStiz 45 ggaz DAGRO CETY sa7aP 160p s144  140p
74904 p| 7405113 asp P P
7491 70p | 7415114 45p DMB131 B00p | ZN425ES a50p | 7 168 175p
7492A 70p 7415122 70p DPB304 350p | ZN426E8 350p | 800 150p

7493A 55p | 74L5123 90p
7484 110p | 74L5124¢

74954  80p 829/140p
7496 80p | 7415125 50p
7497 210p 7418126 50p
74100  190p | 7415132 85p
74107 50p | 74LS133 50p
74109 75p | 74LS136 4Sp
74110  75p | 74LS138 60p

DS3691 500p | ZNa27E 60Op | 8867  175p
DS&830 140p | zN428E8450p | 1000 1758
DSee31 150p | zNa2gE 210p | 1050  250p
Ds8832 150p | ZNaa7E 900p | 1070  150p
DSE833 225p | ZN459CP300p | 1100  300p
DSBE35 280p 1200 150p
DS8836 150p ’ 1200  175p
Dsasas 225p (EREEUALELESM 12318 160p

MsC

LF13201 450p fhx [8 14756  250p
4 74111 55p 74L5139 60p —
% 6HaT
: g el Chpc VOLTAGE -z MCi4go sop | sar2 a6 | 1500 200
4 0
74113 170p | 74LS148 140p REGULATORS MC3446 280p | FDi771 €20 | 17734 200p

74120 100p 74L8151 70p
74121 55p 74L5152 200p
74122 70p 7418153 70p
74123 BOp 7418154 200p
74125 65p 7408155 70p
74128 55p 74L8156 70p
74128 55p 74L8157 @&0p
74132 75p 74.8158 70p
74136 70p 74LS180A 75p
74141 90p | 74LS161A 75p

MC3453 450p | FDI79t E22 [ 1800  170p
MC3470 475p | FD1793 €20 | 18432 150p
MC3480 B50p | FD1795 €28 | 19969 150p
MC3486 250p | FD*737 €22 | 20000 175p
MC3467 250p | WD2793 €38 | 24000 15Cp
}ACA024 325p | WD2797 32 {4800  175p
MC4044 325p | wD189Y £15 | 116

MC14411900p | WD2143  £8 | PX01000 £12

HBAUD RATE
GENERATORS

Com
47028 750D

N
o
o

F 2z pin 8 pin 30p  22pn 75p
7iiia 2700 | 7aiSieen 795 Low paorie: | 24 gin japn 425 aepn 73p
74144 270p | 74LS164 75p SOCKETS 8Y 28 pin 16 pin 45p  28pin 100p
74145  110p | 74LS165A110p T 40 pin 18 piny 50p 400 130p
74147 170p | 74LS166A150p 20 pin
74148 149p | 7415168 130p TP30A  35p TS S
74150 1,75 | 74LSi69 130p

TP30C  40p | 2N2222 3op | 25C1957
TIP31A  40p | 2N2369A 30p | 25C1%69
s40p |AD1E1/2 45p | pexag 4s5p| TIP3IC 452 2N2484 30p | 25C2028
Saop |BC107/8 1Be | Bexeass a3op| TIPazA  45p | 2N28as  S0p | 25C2029

BC109C  20p | pgexas/7  a0p | TIPR2C  40p | 2N2904/5 30p | 25C2078 g e
250p |BC169GC  18p | g3rxas  30p| TIP33GA  70p | 2W2SO6A 30p | 25C2335 phicinbed i ol
0,220 1598 |BC172 18P | Brxge  180p| TIPSAC  BOp | 2N2907A 30p | 25C2612 TOLIRGOCk e
BC177/8 30P | BFV50 - 30p| TIP34A  90p | 2N2926  12p | 3N128
T0A+vAR  4oop |BC178 - 30P | geveio 30p| TIPR4C 120p | 2N3053  36p | 3N140
10A+VAR £15 | 8C182/3 15p | grysg  a3p| TiP3sA  120p | 2N3054  80p | 3N141
SA+VAR 2% |BC184 18P | Bryeo  gop | TIP3sC 140p | 2N3055  58p | GN201
228p |BC187 ~ 30P| BAvss  asp| TiPasA 140p | 2Naas2 140p | 3N204
e7sp |BC2123 1P | gsyig00 30p [ 7iPasc 1sop | 2Nass3 2dop | 20200  2s0p
2500 [[ECe T 2p| Butoa 228p| TiPatA  s0p | 2Nasez 250p | @0381/2 7Sp

Bezon Sp | Butos 100p | TIP41C  55p | 2N3643/4 48p | 40595  120p

74151A  T0p [ 74LS170 160p
74153  80p | 74LS173A110p
74154 140p | 7405174 75p
74155  80p | 74LS175 75p
74156 100p | 7415181 200p
74157 80p | 74LS183 190p
74159 175p | 7aLS190 90p
74160  110p | 7415191 80p
74161 aop | 74LS192 90p
74182  110p | 7405193 90p
74163 110p | 74LS104A T5p
74164  120p | 74051954 75p
74165 110p | 74LA196 90p
74166  140p | 74LS197 90p
74167  400p | 74L8227 100p

ma-—o 4208

74170 200p [ 74Lsza0 90p 450p B’:‘W 12" BUIOB  250p | TiPa2A  80p | 2N3702/3 16p | 40673  90p
74173 uo: ;4::522; :0: :33" 16: Duos Siz28 B TIRdocrer aspl[if2hs70% 5 SepElaop7liz . 00p)
i G bl oo ] BU126  150p TIP54 180p | 2N3706/7 16p E

BC461 40p
74175 105p 74L8244 90p BU1B0OA 120p TIPS5 180p 2N3708 16p

5 005 BCA77/8 38p z 2
74176 100p | 74LS245 160p 20 TO0p BCs16/7 Sop | £U206 200p | TP120 - 75p | 2N3773 200p | RESC 0o 3A400V
74178 150p | 7als247 110p LAl = op| Buz08 2000 | TiP1z1  75p | 2n3sis aop | BYR3 6400V 70P
7470506 | Brat 27808 ooty WANEE4d Tob| Busos 1asp| TiPi2z  sop| onas2s  dop | OMT 6AS00V  BBp
74180 100p | 7als245 110p ) P i 1o Buxeo BoOp [ TP12s  75p | 2Nssss  sop BA4OOV  TSp
74181  340p | 74LsS251 75p 40085  120p ManR10 2008 | aoeern 16§ E;Ygec aggp TIP126  BOp 2“3382 7(1)gp BAS00V  95p
74182 140p | 7415253 15p 40097  36p JG85EEYT  570p p| TiPta2 120p| 2nNa: p 12A400V  BSp
74184 180p | 7405256 40008 40p gs0p | BOSSC 24P | musts  250p | TiPia7  120p | 2Nosos  18p 12A500V 105p
74185A 180p | 74LS257A 70p 40100 150p 100 s P| miBo2 400p | TIP29ss sop | 2NA036  65p 16A400V 220p
74190 130p | 74LS258A 70p 40101 125p 100p | BOYT! 36p | w2501 225p | TIP3055 70p | 2N4037  65p 16A500V 130p
74191 130p | 74LS253 125p 40102 130p Mangain 280p | BD131 - 75p Y 450955  gop | TISea 30p | 2N4a123/4 27p T2800D 130p
74192 110p | 74LS260 75p 20103 200p i oape 00 MANESAE 2809 BD1S2 - BOP | 13001 225p | VNTOKM SOp | 2N4125/6 27p | 1N4001/2 TIC206D  60p
74193 115p [ 7408261 120p 40104 120 MANZI OLI07 40p ] 1N4003/4  6p
s IS 2 p MJ4502 400p | VYNGBAF  90p | 2N4401/3 25p TIC226D  75p
7a10s  sop | TarSaes 1365 Pt OFTO-ISOLATORS % | MiEsso sop | VNesar 1 | 2Nasor  gop | 1N40OS e ||

P 40106  48p 3 as. [3
74196 130p | 7405279 7TOp 20107 s5p ‘309 JE Tl MJE2955 150p | zTx108 16p | 2N4871  50p

80P | \E3ghs 120p | zTxa00 18p | 2Ns087  27p | 1NS401/2 12p
80P | mpFigz  40p | zTxasz 45p | 2Ns0B9  27p | 1NS403/4 14p
75p | meFigase 40p | zTxs00  20p | 2Ns172  27p | 1N5404/5 14p
2?," MPF105 40p | zTxs02 20p | 2N5181  gop | 1N5404/7 19p
oo | MPsace 30p | zTxsos  22p | 2NS245  40p
eop MPSA12 80p | 2zTxs52 55p | 2N5401  60p

P MPsata  50p ZTX652 60p | 2N5459  30p

74197 110p | 7415280 190p
74198  220p | 7415283 B5p
74199 220p | 7415290 B5p
74221 110p | 7415292 900p
74251 100p | 7415293 90p
74259 150p | 7415295 140p
74285 80p | 7415297 900p

40108  320p
40103 BOp
40110 225p
40114 225p
40147  280p
40163 100p
40173/4067

BRIDGE
AECTIFIERS

74273 200p | 7405298 100p 120p %0p | wMpsaco 50p | ZzTx7s2  7op | 2N5460  60p

74276 140p | 7415299 250p 40174 100p 40p | Mpspd2  50p | 2NBO7 35p | 2Ns4B5  36p 1A 50V 19p
74278 170p | 7418321 370p 40175 100p 40P | Mesaa3  BOp | 2oNe9s  45p | 2NS875 250p | 1A 100V 20p
74279 90p 7418323 330p

40192 100p
40243~ 150p
40245  150p
40257  180p
40373 180p
40374  180p
80Ca5  75p
80Ce7 75p
80Cas  75p

BF256B 50D | \psase  aop | oN7osA  36p | ZN5883 375p 1A400V 25p
BF257/8 40P | \psa7o S0p | on7os  36p | 2NGO27 3op | 14600V 30p
BE:” ggp MPSA93 40p | 2N918  45p | 2N6052 300p 2A 50V 30p
Smig\ 32P| wpsuos e3sp | 2ngac  3op | 2Neoss 32sp | 2A100V 35p
/1 320 | wmpswor eop | 2Ni131/2 S0p | 2Neto7  esp [ 2a400v 4sp |
gﬁggg“ 32: MPSU4S 80p | 2N1613 36p | 2N6247 190p 3A200V 60p
Brrss | 180p | MPSUSS 78p | 21711 3ep | 2Nozss 13op | 3AGO0V 72p

BFX29 45 TIP29A asp 2N2102 70p | 2N6280 65p 4A 100V
P| TIP29C  40p | 2N2160 350p | 25C1306 100p 4A400v1oop

74283 105p | 74183247624

74285  320p 350p
74290  90p | 7415348 200p
74293  90p | 7415352 120p
74298  180p | 7415353 120p
74351 200p | 7418356 210p
74365A  80p | 7418363 180p
74366A  80p | 7408364 180p
74367A 80p | 74LS365 52p

INiDan

ECHNOM [' 5 l D PLEASE ADD/50p p&p & 15% VAT

;.(A 1 ( L IA\T (J T (Export: no VAT, p&p at Cost)

AIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1IED Orders from Government Depts. & Colleges etc. welcome.
SHOPS AT 17 BU R“\LE\ RO-\D IOVDON NW10 o

Detailed Price List on request. n |
305 l‘ 3G “ ARE RO AD LO\ DOV “' 5 L Stock items are normally by return of post.
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ACTIVE-8

LOUDSPEAKER

Having discussed the design process at some length in the first two
articles in this series, Barry Porter now turns his attention to the

construction.

he time has now arrived to do
Tyour Chippendale impres-

sion, having first checked that
your home insurance policy covers
such unlikely events as dril?ing
holes in the dining table and
spreading the latest high technol
ogy glue over the G-Plan,

Figure 1 shows the cabinet con-
struction in sufficient detail to ena-
ble the average DIY duffer to build
a pair without too many tears, The
exact method of assembly is not
too important, providing the final
result is rigid and all joints are
airtight.

Do not attempt to cut the
veneered panels with a hand-
saw — find a supplier who is will
ing to cut them for you using a
high speed circular saw. This will
ensure that the edges are square,
which is essential if you want the
final result to have a professional
appearance. The bare edges

should be covered with matching
strip veneer. Avoid the type that is
ironed on — plain veneer is much
better, and when attached with
contact adhesive is less likely to
drop off.

The most difficult part of the
cabinet construction is preparing
the front baffle, The drive units
should be recessed using the tem-
plates provided to mark out the
panel before commencing If you
do not have the correct tool to
route out the rebated areas, it can
be done by cutting through the
veneer witp a sharp knife, and
forming the rebate with a chisel.

Recess an area around the tun-
ing vent to a depth of 3.5mm using
the T33 template. This is for the
interchangeable escutcheon
which is replaced with a similar
sized blanking plate for closed box
operation. These plates should be
made from 10SWG alloy with a

C/L
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75mm diameter hole in the
escutcheon. They should have four
fixing holes in the same positions
as the T33.

The escutcheon and both drive
units should be attached by
M4.5 x 20 machine screws with
Tee nuts fixed to the inside of the
baffle. Do not be tempted to fix
the units with woodscress, even
though you will find some en-
closed with the T33; use these for
hanging your holiday snaps on a
wall instead. ‘

Before fitting the drive units,
half fill the cabinet with BAF wad-
ding or medium density poly-
urethene foam blocks, taking care
not to pack the.area behind the
vent too tightly and leaving a six
inch clearance around the base
unit.

A suitably sized hole for the
lead-out wires should be drilled
through the cabinet bottom and
made airtight by a liberal applica-
tion of glue from the inside. The
cable should be firmly attached to
the inside of the enclosure with ‘P’
clips so that, if it is accidently
pulled, the connecting tags on the
drive units will not be damaged.

If you know that the amplifier
you will be using has a common
output earth terminal a 3 core con-
necting lead is sufficient, but if the
speakers are ever likely to be used
with unknown amplifiers, separate
connections to each drive unit
should be made available. Four
core mains cable is quite suitable
for this purpose, as only short
lengths are used.

The prototype cabinets were
fitted with 50mm dual wheel Ken-
rick castors, which certainly eased
the job of moving them around
during construction. If you are a
believer in the theory that loud-
speakers should be mounted on
reinforced concrete pillars that
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descend half a mile into the bed-
rock (when surely seismic distur-
bances will influence the sound
quality?) the castors can be re-
placed with carpet piercing spikes.
In practice, no advantage has been
found by doing this, which pro-

PARTS LIST —
MOTHER BOARD & PSU

RESISTORS (all"aW 1% metal film
unless otherwise stated)

MISCELLANEOUS
F$1

R1,2 1k8

R3,4 8k2

R5,6 10k

R7 47k (see text)

R8,9 22R

R71 4k7

R72 2k2

R73 56R12W

R74,75 1k5

CAPACITORS

1,2 1n0 polystyrene

a 22p polystyrene

- G4 100n polycarbonate

(5,62 22416V non-
polarised
electrolytic

C6,7,64,65 100425V radial
electrolytic

(8,9,66-69 100n polyester

C61 101 25V radial
electrolytic

C63 1000y 25V radial
electrolytic

70,71 4,700 40V elec-

trolytic (see text)

SEMICONDUCTORS

1C1 NE5534

1C9 7815

1C10 7915

Q6 BC143 or any PNP
1A T05 transistor

BR1 50V 2A bridge
rectifier

BR2 209V 5A bridge
rectifier

D2-5 1N4148

LED1 any panelmounting

LED

200mA anti-surge
fuse  and PC-
mounting holder

FS2 1A anti-surge fuse
and panel
mounting holder

RL1 DPCO relay, 12V
coil

RL2 DPCO relay, 12V
coil, mains
contacts

SW1 SPCO PC mounting

Sw2 SPDT slide, toggle,
etc.

T 6-0-6V 3VA PC
mounting
transformer

L) 12-0-12V, 500mA
transformer

PCB; 5 off 10 way PCB plugs; relay
holders as desired; mains outlet; audio
connectors; cable, cable clips, etc.

ETI NOVEMBER 1984
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bably says something about the
author's hearing or the guality of
his living room carpet.

Should the final appearance
require the drive units to be hid-
den from small sticky fingers or an
inquisitive budgerigar, suitable
grilles can be made from 12.5mm
plywood covered with open
weave material. Cut away the cen-
tre of the plywood to the point
where the remaining frame is well
clear of the units, while retaining
sufficient strength to stay flat —
about 50mm should cause no pro-
blems. Give the frame a coat of
matt black paint before glueing or
stapling the covering material into
place. Attachment to the speaker

PARTS LIST — LF

Construction

To make the filter unit as flex-
ible as possible (not in the bendy
sense), the mother board method
of construction is employed. Al-
though this is more costly in terms
of the number of individual circuit
boards, it does mean that
changes can be introduced quite
easily, and fault correction usually
means replacing a plug-in board
with a spare one.

The suggested mother board
layout is shown in Fig. 2, and its
overall size allows considerable
freedom of choice when selecting
a suitable enclosure.

Some circuitry has been placed
on the mother board, namely the

PARTS LIST —
__PROTECTION UNIT _

EQUALISATION
—— CIRCUIT__

RESISTORS (all 4 W metal film)

R48,49 4k7

R50,53 110k

R51,52 15k4

R54,55 200k

R56 47k

R57,58 22R

CAPACITORS

C46 1u0 polycarbonate

C47,50 47n polycarbonate

48 68n polycarbonate

49 6n8 polystyrene

G 100n
polycarbonate

G52 22116V non-
polarised
electrolytic

(53,54 10025V radial
electrolytic

(55,56 100n polyester

SEMICONDUCTOR

1C8 NE5532

MISCELLANEOUS

PCB; 10-way PCB socket.

RESISTORS (all 4 W metal film unless
otherwise stated)

R59,60 39k

R61 220k

R62 100R

R63 100k

R64,69 10k

R65,66 56k

R67 22k

R68 330R

R70 27R2.5W

CAPACITORS

57 100 25v non-
polarised
electrolytic

58 1001 25v radial
electrolytic

59,60 100n polyester

SEMICONDUCTORS

Q1,3,4 BC184

Q2 BC214

Q5 BC143 or any 1A
PNP TO5 transistor

D1 IN4148

m 6V2 300mW Zener

MISCELLANEOQUS
PCB; 10way PCB socket.

Components not mounted on
the circuit boards include the con-
nectors, power supply transformer,
rectifier bridge and smoothing
capaciters. |deally a toroidal mains
transformer should be used, but as
the circuitry is fairly tolerant of
radiated hum fields a suitably
specified frame type should not
cause problems. The main
smoothing capacitors should be at
4700uf 40V, but if space is not at a
premium 10,000uf components
can be used to advantage. These
should be firmly clamped to the
cabinet, and the rectifier bridge
mounted directly to the supply rail
terminals.

The type of signal connector
used will probably be decided by
the constructors financial status,
but the input signals should be
connected via multi way sockets
with at least four pins. Good
quality DIN connectors are accep-
table, but professional XLR con-
nectors are preferable. The
accepted standard is that signal
inputs use chassis mounted soc-
kets, the type required for the
‘Active-8’ inputs being terms XLR-
4-31. These should be wired to the
following convention:

unbalanced, using an insulated
phone socket. If you want to stick
with professional connectors, the
outputs should employ XLR-3-32
chassis mounting plus with signal
on Pin 2 and Pins 1 and 3 joined to
earth.

Whether used balanced or
unbalanced, the input amplifier is
DC coupled to the signal source,
working on the assumption that
pre-amplifier output stages are
normally AC coupled. If you use
one that isn't, it is quite permiss-
ible to place 10 or 22 uf non
polarized capacitors between the
input socket and circuit board (not
forgetting to place a 0.1uf polycar-
bonate in parallel).

The internal wiring is shown in
Fig. 4, and should present no
Froblems. (On reflection, if you
nave progressed this far without
being removed by men in white
coats, you will probably build the
filter unit blindfolded!)

Next month we will conclude the
construction details with the delay
section overlay, and give Buylines
(so don’t phone usl). We'll also
give some suggestions for exten-
sions.
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Fig. 4 Internal wiring diagram (note — BR2 not shown).
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cant be by the usual plastic socket mput amplifier, power supply Pin 1 Signal earth
m lixings or, less attractively, strips of stabilisers and remote mains Pin2 — Signal +
- adhesive backed Velcro. If you switching unit, but the filter and Pin3 — Signal —
=z intend packing your amplifier and equalisation stages are mounted Pin 4 Remote switching
e filter unit in the open area at the on the plug-in cards shown in
m bottom of the cabinet, the grille Fig. 3 (except for the delay unit,
E should be made long enough to which will be given next month If you use an unbalanced feed
m hide the inevitable jumble of con- due to lack of space). Note that from your pre-amplifier, this
¥ necting cables from sight. two locations are shown for R7; it should be taken to Pin 2, with Pins
© Once the cabinets are built and should normally be placed at the 1 and 3 joined together in the XLR
& drive units installed, they may be output of the buffer, but if, for any cable plug
set aside while work proceeds reason, the buffer is not to be The filter unit output is at low
with the active crossover filters. used, it should be placed at the impedance, and the connection to
input of the crossover lilters instead.  the power amplifier should be
Fig. 3 Overlay of the protection, LF equalisation, crossover fillers and equaliser seclions.
g 5 .% » . PROTECTION I
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PARTS LIST —
—CROSSOVER FILTERS _

RESISTORS (all 4 W 1% metal film)

R7 47k (see text)

R10,12,14,15,16,1711k

R11,13 22R

R18,19 22R

CAPACITORS

C10-19 3n3 polystyrene
2.5%

20,21 100n polyester

2,23 100 25V radial
electrolytic

SEMICONDUCTORS
1C2,3 NE5532

MISCELLANEOUS
PCB; 10-way PCB socket.

PARTS LIST —
EQUALISER

RESISTORS (all 4 W 1% metal film)

R20,27,28 10k

R21,26 T00R

R22 6k8

R23 3k9

R24,29 47k

R25 20k

R30,31 22R

CAPACITORS

(24,28 22p polystyrene
2.5%

25 10n polystyrene
2.5%

26,30 100n polycarbonate

27,31 224,16V non-
polarised
electrolytic

Q9 33n polystyrene
2.5%

32,33 100u 25V radial
electrolytic

C34,35 100n polyester

SEMICONDUCTORS

1C4,5 NE5534

MISCELLANEOUS

PCB; 10way PCB socket.
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T.V. SOUND TUNER

Complete with case. £26.50 + £2.00 p&p.

SERIES n BUILT AND TESTED

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

is ""Will anyone notice if
we save money by chopp-
ing this out?"’ In the
domestic TV set, one of the
first casualties seems to be
the sound guality Small speakers
and no tone controls are common
and all this is really guite sad, as the

Also available with buiit-in headphone
amp. ONLY £32.50 + £2.00 p&p.

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

reproduction. The unit is mains-operated,;

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: 10% 'x7%"'x2%""
E.T.l. kit version of above without chassis, case and hardware £16.20 plus £1 50 p&p

HI-FI SPEAKER
BARGAINS

TOKUDERN — 8", 8 ohm full range 7 %W twin
cone speaker £3.50 +£1 10 p&p

GOODMANS
12", BBEW, impedance 4 ohms. Freq. res.: 35 —
5,600 Hz. Magnet: %’ 'x 4% dia. Foam surraund
vinyl laminated cone. For use in Hi-Fi systems
up to 65 watts. Bass'Mid. £15.95 ~£2 20 p&p
7" 60W Bass/Mid. speaker 8 ohm impedance
Freq. res: 40 — 6,000Hz. 472" x i3’ magnet
£14.95 -£1 75 p&p
4% 25W Bass Mid. speaker. 4 ohm impedance
anh roiled surrounrd £4,95 -£1 50 p&p
' Tweeters: 8 onm soft dome radiator type
1/ (3% sq ) For use in systems up to 40 watts
£395ea. ~f£1 p&p or £6.95 pr. +£1 50 p&p
EAGLE
Ful! range 8" 20W, 8 ohm. Twin cone with
rolled surround £6.95 +£2.20 p&p
Full range 6% 15W, 8 ohm. Twin cone with
rolted surround £5.95 +£2.20 p&p,
Full range 4°* 8W, 8 ohm. With rolled
surround, £4.95 +£1.50 p&p

125W HIGH POWER

AMP MODULES

The power amp kit 1s a module for high
power applications - disco units, guitar amplif-
iers, public address systems and even hugh
power domestic systems. The unit 1s protected
against shart circuiting of the load and 1s 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, elched and
ready to dril for ease of construction and the
aluminium chassis i1s preformed and ready to
use, Supplied with all parts, circuit diagrams
and instructions,

Accessories: Stereo mains power supply kit with

trans. £10.50 + £2p&p Mono: £7 50 + £2p&p

SPECIFICATIONS
Max_ output power (RMS} 125 W. Operating
voltage (DC) 50 - 80 max Loads 4-16 ohm
Frequency respanse measured @ 100 watts:
25Hz - 20KHz Sensitwity for 100w: 400mV
@ 47K Typical TH D @ 50 wartts, 4 ohms:

0.1% Dimensions 205x90 and 190x36mm
«it £12.00 guiLT £17.50
+£1 15 p&p +E1.15 p&p

NICAD CHARGERS/BATTERIES

SAFT/MAZDA BATTERIES:
RX6 (HP7/AAsize) £110ea. or 4 for £3.50,
RX14 (HP11/Csize) £2.45 ea. or £4.10 a pair.
RX22 (PP3size) 9 volt, £4.95ea., £9.00 apair.
50p p&p per order on batteries,
SAFT/MAZDA RX22 Charger (takes 2 PP3's)
£2.75 + 80p p&p.

UNIVERSAL CHARGER, takes 4xAA’s, or
4C’sorD's+ 1 PP3 £5.50 +£1.40 p&p.

PAIR 10W SPEAKERS
Incorporates 4%'" 10 watt
speaker, Finished in teak veneer
simulate, Built, ready to use
Ideal extension spkrs. 12% x
7%2x 4% ins, £14.95 +£1.75p&p

STEREO TUNER KIT

SPECIAL
OFFER!

£13.95
+£2.50 p&p.

Thiseasy to build 3 band sterec AM/FM tuner
kit is designed in conjunction with PE (July 81)
For ease of construction and alignment it
incorporates three Mullard modules and an

I.C. IF System, Front scale size 10%''x 2"
approx. With diagram and instructions,

BSR RECORD DECKS

Auto-Changer model - takes up to 6 records
with manual override Supplied with steceo

ceramic cartridge. £92 95 pius £1.75 p&p

3 speed, auto, set-down; with
autoreturn. Fitted with viscous
damped cue, tubular aluminium
counter-weighted arm, fitted with
ADC magnetic head |deally suited
for home or disco use £25.95
Manual single play record deck ) h

with auto return and cueing -
lever, Fitted with stereo cera-
mic cartridge 2 speeds with 45
rpm spindle adaptor ideally
suited for home or disco
13’'x11" approx

e

£14.95 pl £1.75 p&p

MONO MIXER AMP

Ideal for i
halls and
clubs,

£45.00
+£2 p&p, .
50 Watt, six individually mixed inputs for 2
pickups (Cer. or mag), 2 moving coil micro-
phones and 2 auxiliary for tape tuner, organs
etc. Eight slider controls — 6 for level and 2
for master bass and treble, 4 extra treble
controls for mic. and aux. inputs, Size:
13%"x6%"'x 3%" app. Power output 50 W
RMS (cont.) for use with 4 to 8 ohm
speakers, Attractive black vinyl case with
matching fascia and knobs. Ready to use

All mail to: 21€ HIGH ST, ACTON W3 6NG.
Callers: Mon - Sat 9.30 - 5.30, Half day Wed.
Access phone orders on 01-992 8430,

Note: Goods despatched 1o U K postal addresses only
All items subject to availability Prices correct at
31/9/84 and subject to change without notice

Please allow 14 working days trom receipt of order
for despatch. RTVC Limited reserve the right to up-
date their products without notice. All enqguiries send
S A E. Telephone or mail orders by ACCESS welcome
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CALLERS T(: 323 EDGWARE ROAD,
LONDON W2 Telephone: 01-723 8432,

(5 minutes walk from Edgware Road Tube Station}
Now open 6 days a week 9 — 530, Prices include VAT
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THROUGH THE DIGITAL

FIND YOUR WAY
ELECTRONICS MAZE

First there was

SUPERKIT

and now ...

et

SUPERKIT 1

This practical self-instruction kit has been developed to extend the
original beginners’ SUPERKIT. SUPERKIT Il includes an instruction
manual and many more components, enabling you to design and use

adders, subtractors, counters (ripple, up/down, synchronous, decade
and Gray code), registers, pattern recognisers and 7-segment displays.
You need the board and components from SUPERKIT to enable you to
build the circuits in SUPERKIT Il. Together the two kits provide an
excellent introduction to digital electronics — what really goes on
inside a computer.

SUPERKIT. (SUP) £22.00 SUPERKIT I (SUP il) £18.00
Special price £35.00 for both (SUP + I1) (inc. VAT and p & p)
The SUPERKIT series is backed by our theory courses, DIGITAL
COMPUTER LOGIC (beginners’ course), which covers the design of
logical circuits, and DIGITAL COMPUTER DESIGN (more advanced),
which covers the design of digital computers. MICROPROCESSORS
AND MICROELECTRONICS teaches you what a microprocessor is
and what it can do.

DIGITAL COMPUTER LOGIC (DCL) £7.00

DIGITAL COMPUTER DESIGN (DCD) £9.50
MICROPROCESSORS AND MICROELECTRONICS (MIC) EG.S.O

® @ @ 0 9 00 00 00 06 C O 0O 2SO O N OO O OO SN OOODS
Please send for full information on these and our other courses.
GUARANTEE If you are not completely satisfied, return the item to us within 28 days fora full

refund All prices include worldwide surface postage (ask for prepayment invoice for airmail)
Allow 28 days for dehivery in UK, Overseas payment by international credit card or by bank draft
drawn on a London bank

CAMBRIDGE LEARNING LTD, Unit 14, Rivermill Site,
FREEPOST, St Ilves, Cambs PE17 4BR, England.

Tel: 0480-67446

VAT No 313026022 Transcash No 2783159 Reg No 1328762 5oM o
*Please send me (initial letters used): ~ © © *° " :

vee.....SUP @ £22.00 veee....DCL @ £7.00
..., SUPIH @ £16.00 ver.....DCD @ £9.50
JSUP + 1l @ £35.00 veee....MIC @ £6.50

| enclose a cheque/ PO payable to Cambridge Learning Ltd for£

Please charge my . credit card,

No

Telephone orders from credit card holders accepted on
0480 67446 (24 hrs)

Name

AAAress i it mrora B e s e A M e e R S T L

CAMBRIDGE ;
LEARNING 3 -

Unit 14, Rivermill S8ie, FREEPDST,
$1 Ives, Cambs PE17 48, England. &l—-‘
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DIRECT-READING
CAPACITANCE

ETER

Returning almost immediately to our pages after his recent Audio
Design series, John Linsley Hood presents a simple, low-cost
capacitance meter design.

ost electronics enthusiasts
M will have some means of

measuring voltages and
resistance values at their disposal.
Indeed, the humble bench multi-
meter will do an adequate job in
this respect, at a modest cost.
However, knowing if the capacitor
one has fished out of the junk
box, or even out of the parcel of
new components freshly delivered
from Bloggs Electronics, is indeed
what it's markings say it is will be a
different mater.

A small gadget to measure
capacitance values therefore makes
a useful addition to the test bench,
and can be invaluable if one is
building an audio filter stage, a
sine-wave oscillator, or anything
else which requires accurate, or at
least well matched values of
capacitance,

One of the simplest ways of
measuring capacitance is to con-
nect the component under test to a
suitable (low voltage) source of AC,
and then measure the current
which flows through it. For small
values of capacitance, this is
obviously not going to be very big,
so some T(ind of electronic
amplifier will be needed.

A suitable arrangement is shown
in outline form in Fig. 1. The only
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Fig. 1 A simple method of measuring
capacitance.
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specific requirement is that Rx must
by very small in value in com-
parison with the impedance of the
capacitor under test.

The Circuit

The actual circuit used in the
instrument is shown in Fig. 2, and is
simP[y a high input impedance
milli-voltmeter having a FSD input
sensitivity of about 27mV and built
around a TLO71 op-amp.

The range switch is chosen to
give full scale capacitance value
indications of 10pF to 100uF. The
capacitance ranges increment in
steps of 1:10:100, etc., using the
given values for R1-R9, but there is
no reason why the constructor
should not adopt a 1:3:10:30 series
by making the resistor bank have

values in the 3M3, TM0, 330K, 100K

... sequence.
For testing electrolytics, it is
desirable that there is a small

polarising voltage on the capacitor
under test. This is done by switch-
ing the lower end of the resistor
bank of SW1 to the —5V line. This
effectively puts the DC supply
smoothing capacitor of this line in
series with the capacitor under
test, so it is advisable to make these
large with respect to the 100uF
maximum instrument range.

Construction

Virtually all of the low-voltage
circuitry is mounted on the PCB,
including the meter and the range-
setting switch with its associated
resistors. However, neither the
transformer nor the mains fuse are
mounted on the board because of
the risk of AC pick-up from them.

Assembling the PCB should pre-
sent no problemsc?rovided the
overlay is followed carefully. Begin
by soldering SW1 into place an
then move on to the resistors and
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Fig. 2 Circuit diagram of the direct-reading capacitance meter.
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Fig.3
Component
overlay of the

SW2 ‘NON-POLARISED"

CAPACITOR
UNDER TEST

SW2 ‘POLARISED’

PROJECT : Capacitance Meter

PCB.
i I
CT(T1 ‘é?l‘ [;;r\\-';' Sﬁgégl'}.gsRT M- M+ SW2 {POLE)
PARTS LIST 3

RESISTORS C3,4 4700u 6V T 3-0-3V 3VA chassis
R1 560k electrolytic mounting
R2 M0 transformer
R3 33k F1 50mA 20mm fuse
R4 3k3 SEMICONDUCTORS and chassis mount-
R5 330R IC1 TLo71 ing holder
R6 33R D1-4 IN4148 F2 loudspeaker-type
R7 3R3 BR1 Wo05 twin spring
R8 R33 terminals
R9 M3
R10 100R MISCELLANEOUS
RV1 470R M1 100uA moving coil PCB; diecast box; mains cable and strain

STy :netelr 2 relief bush; knob for SW1; spacers, nuts

pole 8 way rotary and bolts for mounting PCB and T1;
CAPACITORS switch z terial a
a 100n Sw2 SPDT toggle switch SEFSINE materig.
2 “"”" 16V SW3 DPDT mains toggle
electrolytic switch

capacitors, taking care with C2, 3
and 4 which are electrolytic and
must be inserted the right way
around. Finally install tﬁe diodes
and the op-amp, again taking note
of polarity. The op-amp is a bi-FET
device and requires no special han-
dling precautions; some construc-
tors may prefer to use a socket for it
but this is not essential.

Because of the susceptibility of
the high impedance input to AC
pick-up, it is recommended that
the instrument be housed in a die-
cast box. No particular type is
specified, but you should choose
one which is large enough to
accommodate tEe PCB plus the off-
board controls and which has suffi-
cient depth to allow the
transformer to be placed well away
from sensitive parts of the circuit.

The test terminals should be
positioned close to the appropriate
pads on the PCB and then connec-
ted up using very short lengths of
wire. These two leads should not, of
course, be twisted together since
this would introduce a certain
amount of capacitance and thus
affect the accuracy of the unit. SW2
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Eresents no such problems and can
e wired up in the normal way.

The transformer and the mains
switch and fuse should all be
positioned well away from the op-
amp and the test terminals, par-
ticularly the terminal which
connects to the wiper of SW1 since
this point is at high impedance and
therefore very sensitive to AC pick-
up. The leads from the secondary of
the transformer to the PCB should
be tightly twisted together since
this will reduce the magnetic field
around them and hence the risk of
pick-up. It may also be necessary to
screen the op-amp and the hi%h
impedance terminal completely if
the meter is to operate correctly on
its two most sensitive ranges.

Setting up the instrument, on
completion, requires the availability
of a few good quality capacitors of
which the capacitance is known to
an adequate degree of accuracy.
The value of RV1 can then be adjus-
ted to give the best fit over several
ranges. <

It is possible to attach a pair of
leads to the test terminals and use
them to test capacitors in situ, but

AC pick-up on the high impedance
lead will introduce errors and this
method can therefore only be used
with large values of capacitance. In
all other circumstances it is advis-
able to place the capacitor under
test directly across the test ter-
minals. If the size or construction of
a capacitor prevents its being con-
nected in this way, attach a flying
lead to the low impedance test ter-
minal (the one from the secondary
of the transformer) and use this to
connect to one side of the
capacitor while the other side is
inserted directly into the high
impedance terminal.

BUYLINES

All of the specified components are
readily available and suitable diecast
boxes are sold by a number of sup-
pliers. The PCB is available from us.

ETI

ETI NOVEMBER 1984

l



LB ELECTRONICS

SPEACH SYNTHESISER kit as in March/April Electronics & Comput-
ing. Kit£24.95 p/p£1.50. Ready Built £34.95 p/p £1.50. Details S.AE.
LOGITEC FT50001 doct matrics printer 100cps, friction/tractor
£289 + VAT. Carriage £10. S.A E, leaflet plus print-out
PRESTEL monitors 6” green phosphor screen 12 digit keyboard
printer port, cassette port, keyboard port (for full qwerty keyboard)
Brand new and boxed £175 + VAT. Leaflet SAE
DISC DRIVE BONANZA
TEAC FD-55F Y2 Height DSD 80 track/40 track, selectable atour
new low price £199 + VAT, £8 carriage. Shinon 2 height 5'4” drive,
40 track, brand new, single sided, double density £140 + VAT.
Carriage £8. COMPETITION. We thank all our customers for pur-
chasingourTeacdriveandasabonus we are now offering every 50th
disc drive to be sold will be sent totally FREE. The 1st winneris: Mr
AP. White, Hertford, Huntingdon, Cambs. This offer is excluded from
trade or bulk buyers).
EDGE CONNECTORS '1” 56x56 wire wrap keyway at 30 £1.80 p/p
25p, 30x30°156 Gold BOp p/p 25p 1" 80x80 1£2.85 p/p 25p
Twin 5” Cabinets with power supply £4000 = VAT (providing a
disc drive is purchased from us, if drives purchased elsewhere
£50.00 + VAT)
LS IC’s in Stock. Phone for prices.
Monitors 12 inch Green Phosphor(Motoroliachasis) fully cased
240 volts ac seperate vertical horizontal sync circuits supplied
for composite video (5 transistors) £35.00 (used) ideal for BBC,
Micro etc. Sorry callers only.
KEY BOARD BONANZA. Brand new ASCIl coded single 5 volt rail.
Some with numeric key pad, some without £29.95p p/p £1.50p.
Leaflets S.A.E.
Qurbusinessis now expanded and we have computer showronms at
MICRO HOUSE, 416 DERBY ROAD. GREENFORD, MIDDLESEX
Tel: 01-575 2860. Many computer perioheral bargains on show.
We now stock the new Sanyo MBC550 £749 + VAT (single drive)
MBC555£999 + VAT.(Twindrive) * 283K standard expandable to
256K, with555 model£1200 worth of software with this system
(Le. WordStar, SpellStar, Mailmerge. ReportStar, etc..). Full
demonstrations available phone for S AE New monitors, prin-
ters, disc drives, diskettes. paper riobons. etc, etc... Supplied at
realistic prices. Please note our retziicomponent shopis still in
operation at Hercies Road

LB ELECTRONICS
| [oereaes} 11 HERCIES ROAD HILLINGDON, E—_—

THEATRE & BAND
LIGHTING!

MJL are one of the UK’s leading suppliers of stage lighting

equipment, with a range of products to suit theatre, band,

disco and club instaliation. And our prices are the most

competitive you willfind. So whether its just 3000 Watts or a

300,000 Watt rig you need, our advice comes free by con-
tacting the following:

MJL SYSTEMS LTD
45 Wortley Road
W. Croydon
Surrey CR0 3WEB
{ Tel: 01-689 4138 Mon-Fri 9-5

' The Sales Manager
|
|
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IF YOU WANT TO
SEE THE LATEST
IN LEISURE
ELECTRONICS........

AT LEISURETRONICS

Horticultural Hall,
Victoria.
November 8-11

ON STANDS _ |
G1 & H1 |

YOUNEED 710 SEE

A SPECALIST!

See the latest equipment for your
kind of electronics. Logic probes,
breadboards, including our new low
cost prototyping board. Special offers
for the period of the Show -
and much morel

it’s worth a trip to LEISURETRONICS
Just to meet the specialists!

GLOBAL
SPECIALTIES

An Interplex Electronics Company

Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.
Telephone: (0799) 21682 Telex: 817477 GSC LTD.
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CUSTOMISED ICs

Customised ICs are catching on as fast as customised number
plates. S.M. Smith explains how PLAs and ULAs have brought down

the price.

n the past ten years or so the complexity and density
Iof circuits integrated onto one chip has increased
dramatically. This trend is continuing for the follow-
ing reasons:
Size: usually, one chip is smaller than twenty. Smaller cir-
cuits fit into smaller boxes, which are cheaper to
manufacture and transport than large heavy ones. If
several PCBs can become one, inter-PCB connections
are saved.
Power consumption: in general a single device con-
sumes less power than several. The consequent drop in
heat dissipation may allow natural instead of fan-
assisted cooling, or reduction of heatsink sizes, or both.
Also a less bul%y power supply is needed. The whole
equipment may then reduce in size and weight by far
more than the initial amount caused directly by
integration.

Speed: devicesonlarge scale ICstend tobe smallerthan

thosein medium orsmall-scale ICs. The

Reliability: one chip is more reliable than several. Reduc-
ing the chip countin equipment reduces the number of
interconnections and hence the probability of a faulty
connection. More reliable equipment means cheaper
equipment, as less money has to be allocated for fixing
faults arising during and after production.

Security: a board full of TTL ICs is easily copied by
unscrupulous competitors. An anonymous black plastic
block can only be copied with a lot of effort.

There are several ways of putting a logic system on a
chip, ranging from the full custom IC down to the familiar
PROM. Afully customintegrated circuitisacomplicated
device that takes manths to design and develop, and
requires massive investmentin plant to manufacture, To
recoup the cost of this requires sales of either a huge
number of devices atreasonable prices, orafew sales at
ridiculous prices, the latter being luxury indulged in only
bytheaerospaceand defenceindustries. Tounderstand
whyan |C costssomuch todevelop, itis

switching speed of small devices is 3

usually taster than that of large
devices, so the single chip is
faster than several.

necessaryfirstofall to have an
idea of the manufacturing
process.

Photos on this page and opposite

are courtesy Racal Microelectric Systems Ltd.

Fig. 1 A typical wafer,
with over 200 individual I1Cs.
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Fig. 2 Metal tracks faid out on a ULA, as seen on a VDU during design.
The filled-in white area are metal tracks. the thin white lines outline tran-
sistors and diffused cross-unders, while the faint grey lines mark
allowed track placements.

Integrated circuits are fabricated on thin sheets of
silicon, 2" to 5" in diameter, called wafers. The silicon
used for IC fabrication has to be extremely pure —
99.99999% pure. [t mustalso be mono-crystalline, with
theatoms laid outinaregularthree-dimensional pattern
and no defects. Since the waferis polycrystalline silicon,
a near-perfect layer of single-crystal silicon must be
grown on the wafer surface, using a process called
epitaxy.

Making Transistors

Transistors and resistors are made by doping the
silicon with minute quantities of otherelements, such as
boron, gold, phosphor and indium. Obviously, a single
transistor 3" in diameter is of little use, so the doping is
introduced only to selected areas of the silicon surface.
Areas to be doped are defined by holes in a layer of
silicon dioxide on the wafer; the oxide prevents dopant
reaching the silicon.

The shape and location of the holes in the oxide layer
are ultimately determined by a pattern held in a com-
puter. This pattern is converted into a 400 X full size
master printwhichis photographically reduced in twoor
three stages onto a chrome-coated glass plate, the
‘mask. Several hundred patterns are repeated across
the maskinapreciseregulararray, soone waferwill yield
several hundred chips%see Fig 1).

The wafer is coated with a photo-resistive polymer,
which reactstoultra-violetlight(asimilar processisused
in PCB production). The mask is then placed over the
wafer, in precise alignment with previous processing
steps, and then the wafer is exposed to UV. The mask is
removed and the unexposed resist is rinsed off with a
solvent — the exposed resist, hardened underthe ultra-
violet, does notrinse away. Now the un-covered section
oftheoxide canbe etched awaywithacid, leavingsilicon
exposed for dopin

The final mask cﬁefines the metallisation layer, which
is a thin network of aluminium tracks interconnecting
devices on the chip. There may be several metal layers,
separated by insulating oxide layers.

There are around seven processing stages for each
mask, and an IC design may require 5 to 12 masks. This
makes the process long, expensive and error-prone,

The Expertise Gap
There are few engineers capable of designing an
ETI NOVEMBER 1984
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integrated circuitat this level of complexity, with control
overdoping levels, transistor sizes and so on. Fortunate-
I‘ﬁ many applications do not require minute control over
the electrical characteristics of the devices on the chip.
Semi-custom logic design allows an ordinary logic
desi[f,_lner to design an integrated circuit.

The most complex semi-custom approach is the
standard cell. Here the designer has access to a com-
puter database containing mask layouts for often-used
devices and functions up to the complexity of, perhaps,
afulladder. The designerextracts from the database the
devicesand functions needed; he orshe may have some
control over electrical performance if layouts are held
for different versions of the same device.

Thisisstillan expensive method; although design data
has been previously calculated for each function
required, new masks have to be made foreach IC. To be
cost effective, large returns on sales must be certain. The
advantage over full custom is the lower expertise
required ofthe designerand fasterdesign time, withonly
a small loss in performance.

Uncommitted Logic

The next level down in terms of cost/time is the gate
array, or uncommitted logic array (ULA), to which the
bulkofthisarticleis devoted. Inthe ULAthe devicesand
some inbuilt interconnection are ready-fabricated. The
devices are laid out in a regular array with channels bet-
ween groups of devices forinterconnection routing ( Fig,
2). Thedesigner'sjobistocompletetheinterconnection
by specifying a metallisation mask layout

Although the designer has no control over electrical
performance of the devices, and some waste of silicon
area is inevitable due to the fixed form of the array, the
ULA is attractive because of its fast design time (5 to 12
weeks) and lower production costs(onlyone or possibly
three new masks have to be produced). It is therefore
suitable for projects expecting relatively low sales
volume,

Fuse Programming

Next comes the fuse-programmable logic array
(FPLA; someversionsare called PALorPLA). These come
inanumber of different versions, but basically consist of
asetof AND gates feedingasetof OR gates, Fusible links
control which of the chip inputs go to which AND input,
and which AND output to which OR input. Some FPLA's
incorporate D-types, registers and optional feedback
loops to allow sequential circuits to be burnt in.

FPLAs have the advantage of very fast design time (a
few minutes from specification of the logic function to
production of the program for blowing the array). They
tend to lack versatility compared with a ULA and make
inefficient use of silicon. They have the advantage of in-
house programming (no need to send them away to the
manufacturer, with the attendant delays) and can be
very cost-effective in some applications.

And PROMs Too!

The final option is to use the PROM (Programmable
Read Only Memory), This has the advantage again of on-
the-spot programming and may implement more com-
plex logic functions than the FPLA. The required
truth-table is programmed into the PROM; the address
lines are used as the logical inputs, and the data lines are
the required outputs. However, the PROM is a com-
paratively slow device, and its use may often be a waste
of silicon; as an extreme example, an octal inverter (16

transistorsin CMOS) implemented ona PROM requires '

256 words by 8 bits— a 2K memory!
45
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Because of the reasons above, the ULA is the most
important of the routes to a semi-custom logic IC at pre-
sent. Itis likely to become more so in the future as the
pace oftechnology quickens, demanding newdesignsin
shorter timescales, and as the software tools for ULA
design improve, allowing more fully automated design
and design of larger chips.

CMOS s the fastest-growing gate array technology at
the moment, due to it's combination of speed, power
consumption, packing density and ease of design.

Designing A ULA

It would be almost impossible to design a ULA
without the help of a computer. People are slow, they
find checking boring and they make mistakes. For
tunately, computers are not yet intelligent enough to
get bored.

The design starts, usually, with a‘breadboard” model
of the circuit, in TTL or CMOS or whatever is most suit-
able. Thisstageisusedto checkiftheideasare correct; it
may be considered unnecessary if a welkknown design
isbeingimplemented. The designis then translated into
aform suitable for putting on a ULA. There will be some
differences between the breadboard and ULA versions
of the circuit because in CMOS arrays some logic struc-
ture are more easily implemented than in bipolar
technology or40600-series CMOS.
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Fig. 3 The transmission gate.

One basic unit, fundamental to CMOS gate array
design, isthe transmission gate, a pairof Pand N channel
transistors with their sources and drains tied together,
with complementary gate signals, Fig. 3. When CON-
TROL is high the N-channel transistor is turned on, and
since CONTROL is low, the P-channel transistor is
turned on too. Thus a signal can pass from A to B.

2l

CK

R~

Fig. 4 D-type flip-flop (positive edge triggered) using16 transis-
tors (two per transmission gate, two per inverter — circuit not
shown for inverter, but assumed very simple).

a

Using this construct, a D-type flip-flop, for instance,
canbe made withjust 16 transistors, Fig. 4. Aneven more
economical D-type can be implemented using only
eighttransistors, Fig 5. This relies on the charge stored at

g

Fig. 5 Faster, more economical D-type using the gate
capacitance at point X as a storage element.

CK
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X during CK lows. When CK goes high the signal pro-
Po ates to Q. Of course, the gate capacitance at X will
eai soaminimumclock frequencyofafewkHzmustbe
guaranteed.

Because transistors in the ULA are individually
accessible, composite gates can be built up using less
silicon area than if a gate array really were an array of
gates, rather than transistors, Fig 6.
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Fig. 6 Composite gate, where the gate function has been

implemented directly rather than been broken down into
individual elements. :

Onceinitial design is completed, some verification of
the design will be required. Ataround £10,000 per fab-
rication run, the ‘suck-it-and-see’ approach is not pop-
uIaré:i This is where CAD (Computer Aided Design) is
used.

Verification Procedure

Initially electrical characteristics, usually just pro-
pogation delay in logic design, are checked. Most com-
mon elements, inverters, AND gates, adders and so on
will already have been simulated by the manufacturer,
but a few special functions may require investigation,

To simulate a circuit at this level (device level)
requires a program with device models incorporated,
and a knowledge of the model parameters to use, things
like channel length, oxide thickness and doping levels
for very thorough simulations, or turn-on voltage and
channel dimensions for more approximate simulations.
The program takes its information from a file containing
the circuit description, and a set of instructions on what
to do to the circuit

For propogation delay analysis, the circuit is
stimulated with a know input waveform, and the pro-
gram instructed to give the iInputand output voltages at,
say, 1 ns intervals. The output can be plotted by another
part of the program and delays read off, Fig 7.

Tosimulateawhole circuitat device level is possible,
but rather pointless; the detail is unnecessary and the
program execution time too large. Other, circuit level,
simulators areemployed, forwhichthe parameters used
aresimply gate delays. The output from this simulation is
used to detect hazards and glitches which may not have
been present in the breadboard model due to its dif-
ferent layout, logic family or size.

A hazard exists when different delay pathsina circuit
cause the output to change state when itis not expected

ETI NOVEMBER 1984




TIME (ns)

Fig. 7 Output from propagation delay analysis program.

to. The output of Fig. 8 should be low only when
ABC=011. A transition of ABC from 001 to 111 should
therefore have no effect on X — it will remain high.
However it can be seen from the timing diagram that if
the AND and NAND gates have different propogation
delays (as they often do in practice) there is an output
change.
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Fig. 8 An example of a timing hazard.

The presence of problems like this may mean the dif-
ference between success and failure of a design.
Hazards can be eliminated by careful design, or made
irrelevent by using fully synchronous (clocked) logic,
essentially allowing the circuit plenty of time to settle
between input changes.

Anotherimportant factora designer must consider is
testability. An 1C may contain the equivalent of 2000
gates and yet have only40 pins. Itis not possible to put
test probesinsidean IC, asitis toosmall Everytest node
mustsomehowbebroughtouttoa pin, oratleastabond-

ing pad.
Getting Stuck

The two most usual faultconditionsinan ICareagate
input stuck at'1’, and a gate input stuck at’0". Consider
the circuitof Fig 9. If this circuit operated correctly, then
input ABC=0 would produce the output X=0. However,
if B is stuck at 1 the output will be 1. The pattern
ABC=100 is a test for the fault B S-A-1 (B stuck at 1).

ETI NOVEMBER 1984
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The probleminanintegrated circuitis that the circuit
of Fig. 9 maybe’buried deepinthelC, anditisdifficultto

o

B

3
STUCK
AT

O ———

Fig. 9 Fault testing: suppose the input B is stuck at 1.

get the required test patterns to it — perhaps other cir-
cuits have to go through several states before the values
on ABC reach 100. One rather elegant solution to this
problem is called scan design.

Most logic circuits have flip-flops and registers on
them. By designing a few more and adding some extra
steering gates, the on-chip registers can be connectedas
a long shift register, and the latches used to hold test
patterns.

Three extra pins are needed: ‘TEST, ‘“TEST DATA IN’
and’'TEST DATAOUT. When TEST s high, the circuitisin
test mode, and test data is serially fed in to the flip-flop
chain. After a number of clock pulses the required test
pattern is in the circuit under test. TEST is taken low and
the circuit operated normally. Test outputs are sent to
the registers. Then TEST goes high again and the output
values are clocked out along the shift register to TEST
DATA OUT.

There are algorithms for finding test patterns for the
possible faults in a circuit Given the logic diagram, cor-
rectsoftwareand sometime, the computercan generate
test patterns formost faults, It canalso detail those faults
which are undetectable with the circuitasit stands; such
faults often indicate some redundancy in the circuit

The gate level simulator can be used to simulate a
faulty circuit This may seem unnecessary, butitis useful
to test the efficiency of test patterns.

The Layout

The next stage is the circuit layout The designer will
probably start with a paper sketch showing roughly
where each functional block will go, and proceed from
there. He or she will try to interconnect the blocks along
certain allowed lines (there will be a set of design rules,
governed by the accuracy of the manufacturing process,
which determine track minimum widths and spacings,
etc). There are automatic connection routing programs,
but theyare usually fortwo or more metallisation %ayers,
while most ULA's have only one. People produce more
compact layouts than computers, especially when con-
stricted tofixed channelsallowingonlyacertainamount
of interconnection tracks.

Finally, automatically, 1 semiautomatically, or
manually, a layout is produced. The likelihood of an
error, especially with a manual layout, is high.

A piece of software called a design rule checker will
look for tracks too close together, incomplete tracks and
so on, reporting back to the designer, who can edit mis-
takes ataninteractive graphicsterminal. Thereisalsothe
guestion of whether the circuit drawn actually performs
the intended function, even if it complies with the rules
for physical layout A circuit extractor program can work
out the function of the layout, simulate it, and compare
the results against those expected from the circuit This
is adifficultand time-consuming task, even fora power
ful computer. The need for this stage can be reduced by
careful design, or eliminated completely by the use of
automatic layout and interconnection.

Finally the data describing the complete, checked
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layout are fed to another program which generates
instructions foramachine which produces the metallisa-
tion masks. Masks traditionally are made by photo-
graphic reduction of a 400 X full size master, cut by a
computer-controlled knife. Nowadays electron-beam
lithography is common; an electron beam scans the
actual size mask, exposing electron-sensitive resist. This
latter method is more accurate than the first, allowing
higher circuit densities, and, because each chlp pattern
is individually written, it costs little extra to change the
program halfway and write two, three or four different
metallisation layouts onto one mask. This allows smaller
than usual quantities to be economically committed.

The Future

What of future developments? Most predictions are
based on companyforecasts, and theyobviously predict
a rosier future for whatever semi-custom method or
technology theyare marketing thattheir competitors do
not have. However itis possible to say some things with
reasonable certainty.

Silicon-gate CMOS arrays are likely to dominate the
marketin mostapplications, due to theircombination of
speed, density and low power. Low power density is
important with high levels of integration — chips which
dissipate more than a watt or so require special packag-
ing to keep them cool and the package may cost more
than the chip it houses,

Software s still chasing hardware in sophistication —
20 000 gate arrays are announced but no CAD system
can adequately handle them yet 30 000 gate arrays
have been predicted for 1985. Array manufacturers are
becomingaware of these difficulties, and are employing
software writers to produce product-specific CAD tools
at the same time as hardware designers work on the
physical design of the array.

Most ULA sales are in the 300-1000 gate range, the
very large arrays tending to be purchased by the com-
puter industry, A recent FPLA chip (the AmPAL22V10
from Advanced Micro Devices) claims to offer the ver-
satility of a500 to 1000 gate array be celver design and
the provision of over 5800 fuses. Perhaps we shall see
FPLAs making headway into markets previously the
domain of the gate array.

By the end of this decade CAD software may have
advanced to the level where the standard cell will
exceed the gate array in popularity. This is because most
systems are not composed only of logic circuits — they
contain RAM, ROM, EPROM and linear devices like op-
amps, analogue to digital converters and voltage
references. There are arrays which have linear functions
and memaory areas on them (an ordinary array wired as a
RAM is very wasteful of silicon) but the problem is
always how much space to allocate to each function. If
too many choices are offered none will sell in large num-
bers and the advantages of mass production are lost
With astandard cell IC thereare no such problems — as
much ROM, etc, as is needed is fabricated.

Increasing levels of integration bring problems of
pinouttoo — 64 pinsisthe usual maximuminaDIL pack
age. However a semi-custom IC may be replacing a
whole PCB with over 80 connections. We are likely to
see more and more exotic packages such as flatpacks
and pin-grid arrays (which look like a bed of nails from
the pin side).

In conclusion, then, it seems likely that more and
more products will employ semi-custom |1Cs of one sort
oranother. These ICswillbe designed byordinary circuit
designers, using powerful software tools running on
mini-computers or speciakpurpose micro-computers,
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IHENRY'S

AUDIO ELECTRONICS

UK'S NO.1 FOR ELECTRONICS | ALL PRICES INCLUDE VAT |

STEREO HAI]II.'I TUHEH

Ready buiit
Mw-Lw Starea FM
By well known

HEKAI]EGIMM.
KEYPAD ;

16 button encaded

[requires IC's) £7_50

Hi-Fi manulacturer
Approx. 6%, x 3% x 11’y

With Data £4.95 posl 65p

CASSETTE

25| ON KEYPAD

GHERRY ADD-

16 button pad non-ancoded
£5.95 (UK post 50p per 1102 &

MECHANISMS | JiEnat b

Fitted counter_ Molor_ Stereo eS8

|| ITT 2020

CABINET

with keyboard cutout. 18" x
185" x 4.5 ltront slopes).
Ideal for single board
computers like the Nascom or Gemini Multiboard (3
cards, etc). Very heavy gauge (.25°) plastic with
metal base. Altractive silver grey (inish

£22.95 (UK pos| £2.05)

record and erase heads
Solenoid. etc. Brand new
available 6V DC or 12V DC
(state whichl £9.95 (U ¢/p 65p)
==
<.\ THERMAL
\  PRINTER
=i == ® . COMPLETE WITH
FULL HANDBOOK
rp— 3 ROLLS PAPER
=== £49.95 uk c/peios)
SUITABLE FOR TANDY BBC ORIC NASCOM GEMINI
ACORN DRAGON ETC. ETC. (interface unil with Jeads
£15 - state model] (your enquiries inviled)
NICADS/DEACS %
Rechargeatle packs
EVERREADY B 4 Vot HEAVY DUTY
NICAD approx 3. Diamx3J

ASC11
KEYBOARD

638 D5 Compac. 64 key |
+ 5 function keys, Hall effect keyboard with
reprogrammable (2716) ASCII oulput d ecoder
EPROM. Steel key frame [or good rigidily. Negative
going) strobe. Requires +5 voit +12 volt supplies.
£24.95

COMPACT 58 KEY ASCII
KEYBOARD

Contaciless capacltive high reliabilily keys. Full 128
ASCI! codes Stael kay frame for positive rigidity

1m8 slroba, gingls +5 vali supply. Repeat key, control
and caps lock. £32.50 (UK C/P £1.00 either model)

ith magnetic .-—;}'
Y ewieh £5.95 post 550 \.___—_Ejf’l
Two lor £1 l 00 Four for £20 00
post 65 post 85p
DEACS {UK post Sﬂp]
24 Vot 225 mAH £3.95
.6 Volt 90 mAH £1.25
3.6 Volt 225 mAH £1.50

COMPUTER POWER SUPPLIES

Large range in stock — many al very low prices

RECHARGEABLE B“TTEHIES

TVAMPS/
DISTRIBUTION %
UHF SETBACK =
Ku700 7d8 £6.95
KuHG £10.95
KuB50 7dBfor2x TV's £8.50

£18.95
DISTRIBUTION - VHF/UHF 40 to 860MHZ

UHF MAST TMB 30d8 (MKT)

4way £28.95 0 way £37.95 8 way £42.95

& CHARGER
Charger takes any 4 ‘AR
‘G or 0 calls plus PP3lype. 7%
With Ires maing plug £5.50 S
|UK C/F & Ins BSp)

POCKET RADIATION DETECTORS
Dosimeter for Gamma and X-Rays, 0-5r (UK Post 55p)

£695 = 1 89

4 1 AR [WPT size] rechargeable cells £2. 85
UK C/P 30p) Other sizes in slnck

COMPUTER FANS
(UK C/P 60p each. £1.00 per palr| }

!:? 50 zach

220/230V AC Brand new
33/4 11%°/115V AC Brand new £8.75 each
4, 220/240V AC Ex-units £5.50 each
43, 110/115V AC Ex-units £5.00 each

STEREO TUNER/AMPLIFIER
1000's sold ;

4 wave-hand slereo tuner amplifier
by GEC MW/LW/

SW stereo FM radio :
10 + 10 wal stereo
ampllfier. Inputs tor PU
Lape In/out, Supplied as iwo
assambied units, - easy to connecl

as Illuslraled£2| 95

(UK C/P£1.50)

MARRIOTT TAPE HEADS

|UK post 50p per | to 4
TRACK

XRPS36 Lowimp. £3.50

XRPS18 Mad imp. £2.50
XESI) Erase lorabove  £1.25
% TRACK
BX HPB3 R/P £2.25
Erase for above £125
CASSETTE HEADS
Stereo: £2.95 Mono £1.95

TOROIDAL TRANSFORMER
= 100 watts |solation 230/240 V AC
=3 Dlus B-0-BY 4A 15-0-15V 0.645A
30V 0.16A elze approx. 4%" dia. x 13"
£7

Ny IUKC/PT5pI 7.95

MODEM CARDS/GOUPLER
Brand new. Tested, answer and originale 300 BAUD
uncased acoustic modem card by famous
manulacturer. AS232 Input /output, power supply
+/-12V al 180mA. Requires 2 magnelic earpieces, 2
swilches. 2 LEDs and connectors to complete. Data

supplied
Card only £29.95
Card and remainder of smadl componants  £33.45
Telephone Direct Line coupler lype LTU 11 MKIL.
Suitable for direc! coupling PRESTEL adaptors and
the above acoustic modems. integral Line select and
autodial refays requiring TTL Inputs data supply.
£14.95
1200 BAUD recaive 75 BAUD send direct coupled
mudam for PRESTEL. Requires +5V supply with TTL
Inputs far data. Ling select and autodial. LTU 11
direcl coupler required. See above, Data supnllen
PRESTEL modem card £14.95

UHF MODULATORS (ukc/paom

Video Input RF outputs cased for computers ic.

Astec UM 1233 £3.50
ITT version £350

ORDER BY POST

ALL
PRICES

INCLUDE
VAT

CB/HAM RADIO

Larpe range In stock -
ask for leaflels

OR TELEPHONE

CALLIN AND SEE FOR YOURSELF

OPEN 6 DAYS A WEEK
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VISIT OR PHONE

OPEN 6 DAYS
A WEEK
ALL STOCKS
ON DISPLAY

HENRY'S

RUDIO €LECTRONICS

[UK C/P £6.00
or £18.00 Securicor)

HITACHI
2 year warranly
ALL MODELS

WITH 2 PRDBES
'R!Z Dual 20 MHZ 6" CAT with delay £343 85

\'22‘2 Az 212 plug OC offsel, elc £43| .25

V203F Dual 20MHZ Sweep delay 5% CRT
Ali other modeis avallable

HAMEG

2 ywars

warranty Dptional
probes sse below
HM 103 Single Irack
1OMNZ B x Tom
display companent  {.
lesler £192.05

HM 203 /5 Dual 20MHZ B x 10cm
dispiay component tester. etc. elc.
HM204-2 Dual 20MHZ, sweep
delay, ImV, componenl tester, elc

Alzo HMB0S Oual BOMHZ

.wa.n.‘~;|

£303.60
£419.75

£592.25

CROTECH

Dptional probes
84 below
3030 Single trace
15MHZ componant
ga!anr Qs'/zum display £

5 Sinple trace 15MHZ 13cm
{5") display component tester £217.35
3132 Dual 20MHZ lrig to 40MHZ 2mV /div 130mm (S
display. algebraical add/sub Reg OC 0/P's - 5Y AD =

12V. Built- in componeni comparator £325.45
LOWGOST S &

10MHZ 5mV single trace
75mm CRT general

ourpes: £169.00
THANDAR

2 year warranty

SC110A 10MHKZ battery

portable 32 x 26mm dispiay

with balteries £' 89 75
(UK post. elc. £1.50)

OPTIONS Carrycace: EG.B4

AC adaplor/charger £7.99 Nicad pack £12.65

) _£43|_25 |

Contreis

t=5lide. A=Folary

PB=Push button

All festure AC/DC volts

0C amips |many with AC

amps] others etc il

{UKC/PBSpl *WITH CARRY CASE"
#* KD25C 12 range 0.2A OC 2 Meg ohm(s)
# KD305 |4 range 10A DC 2 Meg ohmjS|

£23.43
£27.95
# KD30C 26 range |A AC/DC 20 Meg ohm (R £33.50

% METEX 3500 30 range 10A AC/DC 20 Meg
ohm (R] £39.68
# METEX 3510, 30 range 10A AC/DC. 20 meg ohm
phrs Hie tester plus cont. tester (R) £43.70
| 6010 28 range 10A AC/DC 20 Meg ohm [PB) £34.95
# KD55C 26 range 10A AC/OC 20 Meg ohm
i (A) £39.95
| = KD515 18 range 10A OC 2 Meg ohm plus Hle
| =R £39.95
7030 As 6010 but 0.1% basic IPB| £44.50
| WC 5010 31 range 10A AC/0C ConL buzzer 20M
| om R) .95
# DM3350 Autorange plus cont. tester 18 range 10A
AC 0C 2 Meg ohm (R] £49.95
DW2350 Mini autorange plus conl. fester 19 range
| ICAAC/DC{20A Max)?2 Meg ahm (PB) £62.95
# 3100 Pen type auto ranging AC/DC V 20 Meg ohm
- Juzzer £44.85
SOAR ME540 Manual/Autaranging plus coni buzzer.
19 range 10A AC/DC 20 Meg ohm (R) £44.85

LCD COUNTERS  uxc/r ainsesp)
THANDAR battery portable 8 digit LCD counters,

Size 255x 150 x 50mm. Complete with batteries
Optional: Carry case £6.84 AC adaplor £7.99
TFO40 |0HZ to 40MHZ | HZ Res. 49mV sensitivity,. £138.00
TF200 I0HZ to 200MHZ. Ippm res. 10mV sensilivity.

many features. A&B inputs, eic £189.75
TP60O0 500MHZ prescaler |Powered by computer) £51.75
TP1000 1000MHZ (IGHZ) Prescaler with power supply £74.75
PFM200A Pocket 20HZ 1o 200MHZ LED counter 0.1HZ res.
10mV. sensitivity R
NEW TF500 LED 600 MHZ counter P.0.A

Zailn™

GENERATORS
Function and Pulse (UK G/P 65pj
THANDAR bench mains portable. Size 255 x 150 x 50mm
Options: Carry case 6.84
T&101 0.02HZ 10 200KHZ function. sine. square. trlanule
Variable DC ofiset, TTL 0/P Ext, sweep mode. Variable 600
ohm 10V pp £120.75
TG 102 0.2HZ to 2MHZ lunction. Sine. square, triangle
Variable DC otiset. TTL 0/P. Ext. sweep mode variable 600
ohm0/P. IOV PP £178.25
T6105 5HZ ta SMHZ puise. TTL and Sync 0/P. Variable

50 ohm O/P. Free run. galed or (rig. modes £120.75

194.35

ANALOGUE MULTIMETERS

|*mirrar scale] (UK C./P BSp|

HCB015 15 range pockat 10K/ Voll
Mg ohm £8.50

M200 30 range 20K/ Voll 20KHZ

SPECIAL PURCHASE £7.95
HM 10287 22 range 20K/ Vol 10A OC
plus conl buzzer 10 Meg ohm £13.50
TMKS00" 23 range 20K/ Volt 12A OC plus conl.

tuzzer 20 Meg ohm £23.95
NHS6R " 22 range 10K/Voli 6 Megchm  £11.95
830A° 26 range 30K/ Vol 10AC/DC 10 Meg
nm £23.95
3BOTR" 23 range bench. 100K/ Voll larpe scale
10 AC/DC plus Hie tester 10Megohm  £39.95
AT2100" 31 range de luxe 100K/ Vol 10A AC/DC
100 Meg ohm £33.50
l‘l’lm 18 range de luxe 20K/ Volt plus Hie
wsier 5 Megohm £21.
} YN 360TR" 19 range 20K/ Vol plus Hie tester
3 Meg shm £13.

K RTS001° Rarge doubler 35 range lotal 50K/
¥et! [0A DC 20 Meg ohm £1
ST3G3TR" 22 range 20K/ Volt plus Hre tester 12A
3C | Meg ahm £17.95

E—

(UK C/P B5p)

THANDAR BENGH PORTABLES Size 255 x 150 x
50mm Option: Carry case £6.84

TM355 3" digit LED. 29 ranges. 0.25% basic.
100mV res. 104 AC/0C. 20M ohm

[AC adaptor optlon £6.95]

TM356 3', digit LCD 29 ranges as TM355. 3000 hour battery

lile isupplied] £109.25
TM351 3, digit LCD. 29 ranges. 0.1% basic. Ranges as above

Faﬂ

£97.75

2000 hour battery life, £132.25
LED GOUNTERS 2l
UK C/P 65p}

METEOR mains or battery portable 8 digit LED counters.
Size 219 x 240 x 98mm. 5mV sensitivity D.1HZ resolution

100 5HZ 10 100MHZ £109.25

600 5HZ 10 G00MHZ A&B inputs £139.15

1000 5HZ ta [00OMHZ (1GHZ) A&B inputs  £189.75

Options:

6NICADS £12.19 AF plckup Aerial  £8.91 (AC adaptor included)
lIJKUC/PF!(:TIIIN GENERATOR ‘ L2

JUPITER 500 Function generator 0,1HZ to 500KHZ or heller
Sine. square. triangle 0/P to + 30 voits. TTL 0/P. 0C ofisei +
15V variable, Ext AM and sweep (acilities 220/240V AC

operated £126.50

HIGH VOLTAGE
METER —
Direct meler reading

LHMB0A 0/40KV £32.20
(UK C/P £1.00)

AC GLAMPMETER
0/300A 0/600V AC 01K ohm
Tolal 9ranges with carry case and

isad
ST300 £29.95 (UK C/P 65p)

COMPONENTS m TOOLS
AGCESSORIES

LARGE RANGE IN STOCK
Tel: 01-723 1008 for small or large quantities

TRANSISTOR
TESTER

Direc PNP/NPN snd diodes
Hie. leakage. etc. General purpose TC1
|UK C/P Bapj 6.95

ELECTRONIC DIGITAL GENERATORS
INSULATION CAPACITANCE R/ ANAe |
TESTER METER (kc/pospl aupio’
500V, 0100 Meg ohm with 0.1 pt to 2000 mid LCO B ranges LEADERLAG275band [ '* = 22 6 1ax
carry 2t s e DME013 £59.85 sine/square 0/P 0/5V
- ‘5:57%1 "I"'Edzszul‘llstlimen Ilﬂﬂf 0 ]M"[Zl P 5V AMS gs’”'ﬁ
H] range sine/square 0/ o
PROBE KlTs 2::5%&22%41 d 20HZ to 200K MZ. mﬂ%s
In waliets with adaplors, etc. BNC fittings for ani to
LOGIC PROBES xcones/cnunlsrs/n%nuralnrs elc 0/P 05%dist CA 0SC £102.35
TTLOTL ete X1 £7.95 Xi0 £9.50
LP2 1 5MHZ £24.15 X100 £18.40 X1/X10 Switchable £211.50 | RF
DP7030MHZ  £28.75 Demodulalor £18.50 | TRIO $6402 6 range 100KNHZ o 30MHZ nro |v
DP71 50MHZ £59 80 (UK C/P Irse with other items or 65p per 110 3 kils) RMS Int/ex mod 2.80
[UK C/P 55p eachi 555(?35? LSG176band ]FUE:]K\':%IOS‘SIUM"Z l':lﬁdlo
1V RMS. Int/
DIGITA I- TH ERMOM ETEH o= AF1 KHZn:n:‘ln:n;:R;c;]h"l‘o tional 23.53 e£)(I 3“?_25
VARIABLE POWER Pocket size LCOthermometers complete with /o TE20D 6 ‘ | t i 1 ab ) [
range low cost version of above up to
baltery. Accapl any type K probe i
sUPPLIEs (UK C/P G5 110MHZ (300MHZ Harmanics) £6
(UK C/P £1.00) TH301 LCD -50° to +750°C 1°C ;
220 /240V AC input rasoiullon with thermacouple £68.43 % ‘\\
PP241 single meter A/ TR DIP METER o S
0/30V 1 amp £35.00 4 LEAFLETS availabls lor most items send SAE 1.5 to 200MHZ 6 band 4
PP243 3 amp version £58.95 |Large 22p for latest catalogue) (UK C/P BSp] £459.95

SUPPLIERS OF ELECTRONICS FOR EVERY PURPOSE |

301 Edgware Road. London, W2
Test Equipment. Audio. Communications
404 Edgware Road. London. W2

ORDER BY POST OR PHONE

Up ta £1000 instant credit
Available through Lombard Tricity Finance

CALL IN AND SEE FOR YOURSELF
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ALL PRICES
INCLUDE VAT

Official orders weicome.
{Subject to confirmation}

1-724 3564

Computers 01-402 6822 « Equipment 01-724 0323 « Components 01-723 1008 {5588

All mail to Cubegate Ltd. 1st Floor. 406 Edgware Road, London W2 1ED
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VIDEO VANDAL

Does Wogan leave you feeling green, or the news make you
blue? Get your own back with ETI's video effects unit.

video effects generator which

can change a normal video
image in many different ways. The
effects available include:

T he Video Vandal is a colour

(1) Posterisation, where the pic-
ture is resolved into a var-
iable number of brightness
levels in a way similar to,
but more controllable than,
photographic solarisation, as
used in many pop videos;

(2) pseudo-Mosaic, where the
picture is cut into vertical
‘ribbong, an effect similar
to that used in certain cigar
ette adverts in magazines;

(3) use with a computerasa
frame grabber or for image
analysis, and

(4) ‘false colour, in conjunction
with a suitable monitor or
PAL encoder, where colours
are used to represent differ-
ent brightnesses in a
manner similar to that of
the well-known electronic
Infra Red imaging systems.

This last effect is extremely

eerie — it is very like the effect

used in the title sequence of the

BBC's Day Of The Triffids.

The circuit is shown in block
diagram form in Fig. 1. The video
signal is switched either‘straight
through’ or processed. If process-
ing is selected, the signal is
amplified, has the sync pulses
stripped from it and has its max-
imum level limited, while a portion
of the colour information is filtered
off by a capacitor acting as a high
pass filter. The syncless signal is
presented to the analogue to digi-
tal converter chip whose clock is
locked to the sync pulses. The
digitised signal is next put through
six‘bit switches’ before being fed
into a buffer and the digital to
analogue converter and thence to
the output section. Here, the
sync and luminance are re-com-
bined into a composite video
signal which finally feeds, with the
colour signal added, the output
socket and, if selected, a UHF
modulator.
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AUDID [VIDED

B DATA BITS

x2

BIT
SWITCHES
SW3-swa

UHF
MODULATOR

DATA

SYNC
I~ DETECTOR

SOCKET

COLOUR

COLOUR
i AMP

Fig. 1 Block diagram of the Video Vandal

CONSTRUCTION

There is nothing particularly
critical about the construction of
the Vandal, provided the high fre-
quencies are taken into account.

The boards should be
assembled in the usual sequence
of links, IC sockets, passive com-
ponents, semiconductors. Do not
insert the I1Cs (except the reg-
ulators) until you start set up. Be
very careful when you handle the
ADC chip, as it is static sensitive,
and on a chip of that price all pre-
cautions such as an earthed metal .
working surface should be used —
a stainless steel draining board is
ideal (but don't drop anything
down the plughole!). Once in situ,
however, the ADC chip is fairly
robust, as its input is protected by
R19.

There are a lot of large-ish
screened cables to connect, so
care is recommended while work-
ing. The wiring diagram is intended
to guide you as far as what goes
where, and the use of cable ties
when wiring is complete is a must.
Audio quality screened cable may
be used where screened cable is
specified, providing the core is at
least7/0.2.

FILTER |//

DAC
QUTPUT
| AMP
: g
L L
/
AR

The bit switches should be con-
nected to the DIL header plug via
a length of ribbon cable, which is
also used to connect the DATA
socket If there is interference on
the video signal, then wrapping
the ribbon cable with aluminium
foil (and earthing it) is beneficial.

The connections to SW9
should preferably be made with

1 2 3 4 8

WIRING TO
DATA SOCKET

SKS IDC 16 PIN
DIL CONNECTOR

swa  sw7 SWE SWs SWd 5W3

Fig. 2 Connecting up SK5, SK6 and the bit
switches.
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VIDED

PROJECT

Fig. 4 Component overlay for the ADC board.

PARTS LIST— ADC BOARD

- i i RV2 10k horizontal pre-
i set or lin. pot —
@ see wiring diagram.
¥ RV3 220R horizontal :
o reset '
5% P |
- CAPACITORS
i _ C1,5 10u 16V radial
£4 . electrolytic ]
. —{EE}- Q 18p '
> T
X _ 7 X [
IN;&}".—(‘”"&» ﬁ . g}g 4n7 :
i n0
N @ @ |
T 5> SEMICONDUCTORS
- i a NE531
: D> Q1 BC178 !
: Q2-4 BC108 -.
; ) D1 0A91 !
Fig. 3 Component overlay for the input board. ZD1 BZYB8C 4V l
L, PUT :
PARTS LIST — INPUT BOARD N
RESISTORS (all W 5%) R11 1k5 SK1 BNC socket I
R1 68R R15 560R SWia DPDT  miniature !
R2,3,6,9 10k R16 220k toggle (see also !
R4,5,13,14 1k0 R17 100k PSU board) .
R7 100R R18 1k2 SW2 SPDT  miniature j
RB,12 270R RV1 10k horizontal toggle ]
R10 120k preset PCB. |
:
!
R36 100R 2% or better ;
Qum R37 1k2 2% or better !
R39 10k 2% or better :
R41,42 5k6 !
'
CAPACITORS
C13,14,15 100n
9 P C16 82p
- - c17 3p3
d55F ci8 120p
q b
) SEMICONDUCTORS
" 1C2 RS 3300 ADC
\ g | 13 7417
: 1C4 7404
b || @ BC108
5 D2,3 0OA91
LED1 panelmounting red
LED
D2 BZY88C3V9

MISCELLANEOUS

RESISTORS (allaW5% unless otherwise
stated)

R19 1MOD
R20 220R
R21-28,43,44 1k0

R29,34,35,38,40  1k0 2% or better

R30 3k9 2% or better
R31 6k8 2% or better
R32 15k 2% or better
R33 22k 2% or better

SK5 16 pin DIL socket
and 16 pin header to
suit

SW3-9 SPDT miniature
toggles

PCB; 16-way ribbon cable.

low-capacitance wire, or simply
use self-supporting solid wire. In
the prototype, two torn off lines of
ribbon cable were used. Remem-
ber to sleeve all the mains connec-
tions for safety.

SETTING UP

These instructions assume that
a dual-trace oscilloscope with TV

ETI NOVEMBER 1984

line triggering, a multimeter, a
colour video source and a TV or
colour monitor are available.

Assemble the Vandal, leaving
all the ICs except the voltage
regulators out. Set all presets to
mid-travel. Switch on the mains
and check that the supply voltages
coming from the PSU are correct.
If so, switch off and install ICI,

BUYLINES

Most of the components are available
from any number of our advertisers, the
UHF modulators are available for Cirkit
and the PCBs from us, The ADC s an RS
part (order code 302-069) and can be
ordered through Crewe-Allan & Co, 51

Scrutton Street, London EC2. II’
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A 3,24 1000u 25V axial
v # electrolytic
" x : C25-27 4u7 16V radial
| S : electrolytic
i A SEMICONDUCTORS
‘e > 1G5 NE531
‘1la 2 B—o-ic 1C6 7805
s | . Q 1C7 7912
il = W . 1C8 7812
. : Q6 BFY51
Bl o . (e D4-7 1N4001
| e e - +—12v || LED2 panel-mounting
. i L . green LED
! —li12y
Lo | .5y || MISCELLANEOUS
| O SW1b DPDT  miniature
R ‘ toggle (see also
) — @ input board)
Lty E - SW10 SPDT miniature
| . e — toggle
Eentiai — - ; i ks ic8 S;N1 1 SPDT mfains toggle
d o ki F$1 100 mA fuse and PC-
e - = mounting holder
. i - T 12-0-12V 12VA
i ) PCB-mounting
Fig. 5 Component overlay for the PSU board. MOD1 UM1286 (sound) or
UM1233 (no
PARTS LIST— PSU & CASE sound) e, U
: modulator
RESISTORS RV6 10k horizontal SK2 BNC socket
R45,46 100k preset SK3,4 phono sockets
R47,52 1k0 SKé 9 pin ‘D’ socket
R48 100R CAPACITORS SK7 mains input socket
R49 220k C19,21 100n
R50,51 150R 20 18p
RV4,5 47k horizontal 2 47u  16v  radial PCB; case; heatsinks for 106 & 1C8; knob;
preset electrolytic screened cable, mounting bolts, etc.

connect a colour video source
(such as a video recorden to the
input, switch the Through/Process
switch to Process and power up
again, Connect channel 1 of the
scope to the input, and adjust it
until a steady display of one line
(NOT a field) like Fig 7a is ob-
tained, with the timebase at about
100us. All further instructions con-
cerning the scope will refer to
channel 2. Next, connect the
scope to the point marked A on
the circuit diagram (the video out-
put from the Input Board to the
ADC/DAQ) and adjust RV1 until
the observed signal looks like that
of Fig. 7b. Next, check that points
B and C (the sync outputs) on the
input board both have sync pulses
which look like Fig 7 ¢ present.
Now connect the scope to point D
(the colour detector output) with
SW2 open. Check that there is a
colour burst and some noise pre-
sent, as shown in Fig. 7d. This com-
pletes the basic adjustment of the
input board.

There are no adjustments to
make to the ADC-DAC board.

Turn off the power again, wait
at least a minute for the capacitors
to discharge and insert the remain-
ing ICs carefully. Turn on again.
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Check that the clock is oscillating
by testing pin 7 of the ADC. This
should show several megahertz (as
shown in Fig. 7e) with SW9 open,
less with it closed, but in both
cases keying off with every sync
ulse. Switch all the bit switches
SW3-8) on, connect the scope to
point F (DAC output) and check
that the signal looks roughly like
that of Fig. 7b. Connecta 68 R (or
75R) dummy load resistor and the
scope to the output socket, and
adjust RV4 and RV5 until the
signal is as shown in Fig 7 a, ie with
the ratio of luminance to sync at
about 70:30. Adjust RV6 until the
output is about 1-1.5V peak-to-
peak. Connect the monitor and
with a colour video source adjust
RV3 until the colours are at about
the correct saturation level. The
colour will go unstable and then

disappear when RV3 is set too
low: this is caused by the colour
burst going below the detection
level of the monitor. Note that the
simple colour filter arrangement
distorts the colour slightly and that
the colour burst on the output is
not to the CCIR specification, but
in most cases it will be sufficient.

IN USE

The Video Vandal is designed
to be strung into line between two
video recorders during editing, or
between a camera and monitor or
recorder. It is possible to switch it
in or out of circuit (except the
modulator) so that it doesn't affect
the signal if not required.

To set up the Vandal for use,
switch the Through/Process switch
to Process to putit in line and
apply a video signal. Adjust the

s i
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Fig. 6 Wiring diagram. Note that the connections to SK5, SK6 and the bit switches have been omitted for clarity.

Gain control until the Distortion
LED just doesn’t light Should you
be working in monochrome, the
colour switch SW2 should be

xS oL GUR switched to Off. If monitoring of
—0.3V— BURST  LUMINANGE (BRIGHTNESS) INFORMATION BURST the effects is required, then a TV
o "" ﬁs (or whatever) should be connec-

ted to the UHF output. Now, tak-
16} ing the effects listed in the intro-
- o duction in order.

1. Posterisation is achieved by
switching the Bit Switches on and
U off. For example, eight levels of

12V

brightness (the setting most used
by the Author) are achieved by

ov switching on only bits 1, 2 and 3,
the most significant bits. Another
variation on this theme is to make
any people on the screen look as

2v—| though they have some kind of
il plague, by switching all bits except

i 1 on, and adjusting the gain con-
taol until their faces appear to have
btack patches on them.

2. The Ribbon (pseudo-Mosaic)

o o effect is created by slowing the
VT s T o j clock down with SW9. (Incidental
ly, if a470K pot is connected in
series with SW9 and C18 is in-

) creased to 220p, the stripe width
Fig. 7 Waveforms to be expected at various points in the circuit. becomes variable.)
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HOW IT WORKS

A c3
NOTE: 100n
IC1 = NE531 r;
Q1=BC178
Q2.4 = BC108
D1=0A91 c1
ZD1=4V7 ZENER 10u
* > QA
i [ > 0oV
I 100n
c12
1n0
| =
[ 1 “sw2
| RV3
1 220R
c1o
4n7

ke C11

’y; 100n

Fig. 8 Circuit diagram of the input amplifier, sync detector and colour filter.

The incoming composite video signal is
first terminated by R1 to make it an
approximate match for the standard
(nominal 75R) video line impedance.
The coupling capacitor C1 next isolates
the input so that a DC bias (for DC res-
toration) provided by RV1 can be added
before the signal is amplified by IC1,
whose gain is adjusted by RV2 between
about 1 and 10 to allow for variations in
input levels and special ‘white out’ type
effects. The ADC chip cannot tolerate
negative voltages on its input, so diode
D1 performs the dual function of limiting
the maximum negative voltage to some
—0.2V and removing the negative going

however, soitis amplified by Q4. Match-
ing the colour output level to the rest of
the video signal is fairly important to
avoid under- or over-saturation of hues
on the final display and to ensure reliable
colour burst detection. The colour level
is adjusted by RV3, AC coupled to the
output by C12 and may be switched on
and off by SW2. There is no reason why
the saturation level shouldn’t be made
variable from the front panel with a pot,
but note that the leads to such a pot
would have to be screened, as do the

—0 +12V

—0 12V

OB
O C

— OV

leads to the colour killer switch SW2.

The ADC chipis the heart of the Video
Vandal, so it is worth taking time over a
description. The chipis of the‘Flash Con-
verter’ type which can manage some 19
million conversions per second. A
slightly simplified description of how the
chip works follows. The reference
voltage on pin9 is divided into 63 identi
cal segments by a resistor ladder. Each
‘rung’ of the ladder is connected inter-
nally to one input of a window com-
parator (op-amp), with the other inputs
commoned and brought out via a
sample-and-hold (S&H) onpin11. When
avoltageisappliedtopin11 and the S&H
lets it through, one of the 63 com-
parators will find its two inputs at the
same potential and its output will change
state. The 63 outputs are fed into a 1-of-
63 to 6-bit converter — probably an
array of diodes — and then into an out-
put latch which is clocked at the same
rate as the S&H. An extra comparator is
included as an over-range indicator, with
its input brought out on pin 2. To allow
high accuracy, the resistors have to be
laser trimmed during manufacture, and
this is one reason why the chips are so
expensive.

The amplified video signal coming
from the input board is fed directly into
the inputof the ADC, butnote R19 which
protects the chip from damage by static
discharge during assembly and testing.
The highvalue is chosen so thatithas no
effect upon the input voltage. Pin9 is the
reference input, held at 3.9V by D3 and
decoupledby C13. Q5 drives the’Distor-
tion’ LED; although D2 protects the ADC
against overvoltage, if the quantitising
range is exceeded, distortion in the form
of bright whites ‘peaking out’ will occur.
This effect is sometimes useful, though,
so the ability to do it by setting the Gain

O 48V
R23.28

ALLTKO ypq Rad e

sync pulses — see Fig. 7bh. The y A y 1 o0 MSFH\\B

(luminance) signal is not affected much 15 r’VVV"{ L{ 10| A28 10 53
by this providing that the bias from RV1 % W 1ko
is adjusted so the black levelisrought0V M: S A AAAAAAANY PS8
or so as explained under the Setting Up il Wy M T~ 2 [R316Ka -
section. D2 isincluded so that any spikes =S ey M FAAAAAAANY BT

~

k2

above 5V cannot get into the ADC. R7 u |5 _~ 1 Ao m Rag
limits the current which can flow into the s M 5 0 J
diodes, protecting both them and the h L. S L0 > S13 o
op-amp. |7 10 | P e
Sync detection is performed by the E —2 K5 o

circuitry around Q1-Q2-Q3. Q1 is
biassed so thatitis normally turned hard
off. When a sync pulse comes along, it

9 1 IC3PIN 7
7 | Tl s |cI4P|N7

drags the base low via the differentiator v 4 - o 4 o

G5 so that the transistor conducts during ANAA > :82 ;m ]2

the pulse. This signal has not got very Icab 1C4c o

sharp edges, however, so R12/C7/Q2 5 s £ DB

and C8/R14/Q3 perform pulse shaping c16 NOJES

toimprove the square wave edges. Q3 is Ses | B2 R ica = ra17 0 "¢

the sync output device which drives the 8 c17 A0
iveud : D2 3p3 =

?A‘[])tg’ustcli;;f(_u“ and synchronises the — it . O

The chroma signal and some of the e
high frequency luminance is passed g —i swa™ o
through C10 acting as a high-pass filter. A

This chroma signal is highly attenuated Fig. 9 Circuit diagram of the clock, ADC and DAC board.
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Fig. 10 Circuit diagram of the output amplifier and PSU.

control too high has been left.

The ADC chip is clocked at some 4-
8 MHz by the oscillator built around two
gates of 1C4. It does not run at anything
like the highest speed that IC2 can work
at because of the need to adjust the fre-
quency of clocking to provide the ‘Rib-
bon'’ effect(whichis nothingmoreorless
than a digital S&H). If this effect is not
required then C16 could be reduced to
about 10pf, and C17 could be replaced
by a crystal to reduce in-band quantisa-
tionnoise (16 MHzwas usedin the MK.1
prototype) and C18/SW9J leftin situ: this
would make most sense as the ADC
would work at the highest possible fre-
quencyunless specifically required to go
slowly, The advantage of using a
capacitor rather than a crystalis that it is
much cheaper.

If the oscillator was allowed to run
free, the ‘Ribbon’ effect would be com-
pletely unstable, so during sync pulses
the clockisinterrupted by D4 grounding
an input. The otherwise unused gates in
1C4 are used to provide aTTL syncoutput
to the DATA socket

‘Bit Switches’ SW3-8 switch on and
off the output bits from 1C2 to the Digital
to Analogue Converter (DAC), R34-40.
The switches provide the variable resolu-
tion feature of the Vandal If all six
switches are closed the output is prac-
tically the same as the input; with just 1
(most significantbitor MSB) set, the out-
put is literally black and white with no
grey between the extremes. If compared
with photographic film, this is the elec-
tronic equivalent oflith’ film. Putting dif-
ferent switches on and off creates
different effects.

The DAC is of the simplest parallel
type known to man — the R-2R ladder.
This works by havingresistances propor-
tional to the significance of a bit
switched in and out, pulling a line up or

down proportionally. For example, the
MSB is connected via the lowest value of
resistor (1K), the next most significant
bit via twice that (remember we're work-
inginbinary) and the third four times etc
The overall effect is that the output
voltage at point F is proportional to the
binary number presented to the buffer
gate array's inputs. Note that much of
the linearity of the circuit is dependent
on the DAC; for best results 2% or pre-
ferably 0.5% tolerance metal film resis-
tors should be used.

The pulkdown resistors R23-28 are
included because a floating TTL input —
apart from being a bad thing — con-
siders itself to be ‘high’ (logic 1), and
hence is in the wrong state as far as the
DAC is concerned where a bit which is
‘off’ is considered to be grounded.

The output board’s function is to
recombine the y and sync signals into a
composite signal, current amplify them,
change from high impedance to 75
ohms, and finally pipe the colour back in
again. The y and sync signals are simply
added together in a passive mixer
(RV4,5) and fed into an op-amp. Q6,
which boosts the output current
capability, is included in the op-amp’s
negative feedback loop so that the cir-
cuit will theoretically remain linear
under all circumstances. R50 and R51
match the output to 75R impedance,
with C22 AC coupling the circuit. The
colour signal is the last thing which is
added to the output because its fre-
quency is higher than can be put through
the op-amps without risk of instability.
The NFB loop of R48 and RV6 sets the
output level.

The power supply which shares the
same board is quite straightforward: 12-
0-12 VAC from the secondary of T1 is
bridge rectified by D6-9 and regulated to
+5Vand =12V by ICs6, 7 and 8.
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3. This function requires the use
of a computer with suitable soft-
ware driving it— which is way
beyond the scope of this article —
but the connections between the
computer's port and the DATA
socket are of the 6 data bits and
the sync pulse.

4. False colour (which should not
be confused with the ordinary
coloun) is created by connecting
an RGB monitor (the sort used
with Oric, Electron and BBC com-
puters is suitable) to the DATA
socket, with the RGB inputs con-
nected to bits 2, 1 and 3 respec-
tively. This creates colours repre-
senting brightness, which may be
filmed or displayed ‘live’. Alter-
natively, the bits may be connec-
ted to a PAL encoder and then
recorded or displayed.

THE DATA SOCKET
AND BEYOND

The DATA socket is a very
important Eart of the Video Vandal
concept. Through this, it is poss-
ible to expand the system, as it
carries the important 6 data lines
along with the sync line, all at TTL
levels. Through this socket is is
possible to connect computers
(for frame grabbing) or with an
encoder or RGB monitor it is easy
to produce ‘false colour pictures,
where the RGB inputs of a monitor
(or RGB to PAL encoder) are con-
nected to the three most signifi-
cant bit outputs so that differing
colours represent the bright-
nesses. For example, green foot-
ballers playing on magenta grass
with a red ball is a typical output.

If there is sufficient interest, an
RGB to PAL encoder card will be
designed. Other than this, the Van-
dal could be used as a fast anal-
ogue to digital converter for other
purposes, which is one reason why
it is built on separate boards — if
just the ADC/DAC board is built
then a stand-alone high speed
analogue to digital converter is at
your fingertips.

The cheap'n’cheerful Video
Vandal should cost around £100-
&130 to build: the nearest pro-
fessional (studio quality) device
that the Author has yet found —
albeit also a Time Base Cor-
rector — doesn’t leave much
change out of £17,000!

The author wishes to thank G8BVI
for help with various prototype
colour pass filters, and Mr. M.
Boote of Beaminster School for
help and the loan of test gear.
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MICROPROCESSOR

Designed to con-
4  outputs
independently

off at preset times
play of time and day, easily programmed
via 20-way keyboard. Ideal tor central

control

back-up circuit Includes box
18 time settings,

CT6000K £39.00
XK 114, Relay Kit for CT6000
includes PCB, connectors and
one relay. Will accept up to 4
relays. 3A/240V c/o contacts £3.90

701 115 Additional Relays

BT STYLE PHONE
CONNECTORS

Flush or surface mounting. Screw con

. Master (flush)
Master (surface)
Master (mini surface)
Secondary (flush)
Secondary (surface)
Secondary (mini surf)
Dual outlet adaptor
4-way line cord — with plug to spade ter-

4-way line cord

TIMER KIT

on and

{including  different
times for weekends). Battery

Line Jack Units—
Master Unit (first
{ line unitl has bell

| capacitor and
surge  arrester

(960 110) £3.00
(960 112) £3.00
(960 113) £3.00
(960 114) £2.65
(960 116) £2.65
(960 117) £3.00
(960 118) £4.20

(960 120) £2.00
(960 130) £0.20 per m

=
Protect your homa ~
and property and F

save by building

your own burglar

alarm systam.

Stair Mat 23« 7in (950 120) £1.70
Floor Mat 29 = 16 in (950 125) £2.60
Tamper-proof connecting block

(950 110} £0.30
Door/Window Contacts. Flush

mounting, 4 wire, Magnet/switch

Per Pair. (950 140) £0.95
Window Tape 0.5* wide 50m

{950 145) £2.50
Window Tape Terminations

Per pair. {950 150) £0.36

Key-operated Switch. 1. 5A/250V

LOW COST! 10M ohm. 3% digit 0.4 in
display. Auto zero and polarity, low batt.
indication, overload protection. Includes
test leads, battery, spare fuse, manual,
carrying case

AC Volts: 0—200— 500,

DC Volts: 0-2-20-200-1000

DC Current: 0-20m-200mA

Resistance: 0-2k-20k-200k-2M

Size: 138 x B6 x 36mm

(405 202) £23.95
Professional — 10M, 0.5 in, 3% digit.
Overrange and low battery indication.
Overload protection. Includes leads,
spare fuse, battery, manual and case
Transistor Checker. Size: 175x 93 x
42mm

AC Volts: 0-200-750

DC Volts: 0-200m-2-20-200- 1000

DC  Current:  0-20u-2m-20m-200mA
0-10A.

Ohms: 0-200-2k-20k-200k-2M 0-20M
(405 204} £32.00

SECURITY PRODUCTS

LCD DIGITAL MULTIMETERS

PST Heavy chrome metal,

{350 120) £4.50
Passive Infra-Red Detector
Detects intruder's body heat Range

10 metres. 12V DC, n/o & n/c contact,
Size: 4x 2x 2 ins. (950 135} £45.00
Alarm Control Unit. 4 input-circuits, 2-
instant and 2-delsyed. Adjustable entry,
exit and alarm times. Built and tested. Full

instructions supplied. Size: 180 x 130 x
30mm Supply 12v DC.
1950 180) £26.00

Smoke Detector. Easily installed. No ad-
Justment. 1 year operation from PP3 alka-
line battery. Consumption 25uA. Size:
176mm dia. x 46mm. White plastic case.

{950 165} £8.50

8W Horn Speaker. 5.5 ins. 8 ohm, Ideal
for sirens, etc. 2 5m lead and 3. 5mm jack
plug. (403 148)

£6.15

Auto Ranging. 3%

=] digit 10mm display
CE— Cantinuity buzzer,
(5 15 low battary, overioad
j@ and range indication
= 104 internal shunt
A for  AC/DC  currem

-, measurement. Carry-

~ -
Ing case supplied

AC Volts G-2-20-200-600.
DC Voits 0-0 2-2-20-200-1000
AC Current: 0-200mA_ 0-10A
DC Current: 0-200mA 0-10A
Resistance 0-200-2k-20k-200k. 0-2M
Size 160 ~ 85 x 29mm
1405 206 £44.85
High Sensitivity Temperature Probe.
For use with a multimeter to measure
temperatures from —50°C to + 250°C.
Accuracy: 1 5°C@25°C. 2°C@100°C.

Respcnse 1me un waterl. 5 seconds
Inciudes case. calibrated scale and in-
struct.ons 1405 220: £7.95

ELECTRONICS

11-13 Boston Road

London W7 3SJ

ORDERS
01-567 8910

ENQUIRIES
01-579 9794

TOP QUALITY ... TOP SERVICE
BOTTOM PRICES!

OTHER KITS

CT1000K Clock/Timer £14.90
CT1000KB* Clock/Timer + Box £17.40
XK101 Electronic Lock £11.50
XK102* 3-Note Door Chime ~ £5.50
XK113 MW Radio £5.50
XK126 DVM/Thermometer E£15.50
DL1000K  4-Channel Light

Chaser with Dimmer £15.95
DLZ1000K 4-Channel Chaser £8.95
DL3000K  3-Channel Sound-

to-Light £12.95
TD30OK + 300W Touchdimmer £7.75
TS300K + 300W Touchswitch £7.75
LD300K + 300W Lightdimmer  £3.95
TDR300K + IR Remote Controlled

Lightdimmer £14.95
MK6* IR Transmitter for

TDR300K £4.50
TDE/K + Touchdimmer

extension £2.50
TSA300K + Time Delay Touch R

Switch (300W) £6.00
MK1 Thermostat £4.60
MK2 Solid State Relay £2.60
MK4 Proportional Tempera-

ture Controller £6.50
MK5 Mains Timer (1KW)  £4.50

* includes box. + includes front

panel

Al kits include PCBs, components and
assembly instructions. ,
For further details send S.A.E.

PACK 1 650 Resistors 47R-10M

COMPONENT PACKS

10 per value £4.00
PACK 2 40 x 16V Electrolytics

10-1000uF. 5 per

value £3.25
PACK 3 60 x Polyester Capa-

citors, 0.01-1uF/250V

.Bvalues £5.55
PACK 4 45 Presets 100R-1M '£2.90
PACK 5 30 x Low Profile IC

Sockets. 8, 14 & 16 pin £2.40
PACK 6 25 Red LEDs {5mm) £1.50

COMPLUTER SHOWROOM

+ FREE CATALOGUE serc @

o odp + 13 1 3
&g Europe, 16 OCelsewhere Giro No 529314002 G
Byect 1o avalabilny Shop open 9am  5pm tMan Fe

6 sa ontains Jull list of

&y

ALL PRICES EXCLUDE VAT

TOP HARDWARE, LATEST

stack

SOFTWARE, PERIPHERALS,

ACCESSORIES AND MUCH,
MUCH MORE!

Export Enguires welcame

01-579 2842 TECHNICAL AFTER 3pm

LotNe.
1

Anglia Industrial Auctions

NEXT SALE OF OVER 700 LOTS WILL BE HELD ON OCT. I7th 1984
THE LOTS BELOW WILL BE OFFERED FOR SALE UNLESS PREVIOUSLY SOLD

Description
HP. SHF Signal Generators Type
G?ﬂm?ﬂ?flml

Type FD1
EH Agsearch Laby Pusng:natamr Type 139MB
H.P, Ax Mater Type 2508
Adrmec Millivalbmater Type 301A
Asrmac Millvaltmetar Type 301
Data Dynamics Terminal
Marconi Timebase Dewy Genprator Type TF 1415
Marconi FM/AM Modutabon Meter Typa TF2300
Variabls Function
Pya VHF Signal Ganerator Type SG2V

12 Py HF Transceivar & channel Type S5R130

13 Pya Signal Ganarator Type SGSU

i1 Pye Baitery Chargers Type FGO Svol

15 Kodulaton Meler Type MM1

16 HP Wava Analyser Model 3024

A} 4 Tektronix Oscilloscope Type 5454 Lass Plug ins

18 KSM Elecironics Pulsa Generator Type TI8/D

19 EMI Electronics Oscilioscops Plug - ins Type
TG

20 E_;MEIE-;H:\N:S Orcillascope Plug — ins Type

1

2 Pye Motophone Portables Mid Band

22 Dynamco Oscilloscope Type D7100

=] Wayne Kerr Universal Bridge Type CT375

u Decwriter Terminal

25 Forro-Mag 3ph 240v 5 4kva Transtormer

26 Tekironiz ioscope Fiug-ing Type G

7 Marconi AF Power Meter TF1020A

28 Marcon 100 Watl 7db Atlenuaior Type TM 5280

28 Advanice Oscéloscope Type OS. A

0 Marconi VHF Signal Generalar Type TF 10848

n Fohde & Powar Signal BN
41001

n Ferranti Computor Termina Typa WM 2000

o IF Signal Generator

M reani Dscilloscops Type TF 13314

as Bruet & Kjoar Microphons Amplfier Type T 2604

% Tekironix Osciloscope Type 531 A C/W Type H
Plug-in

i+ 4 Tek?mnix Oscilloscape Type 547 C/W Type 1A2
Plug-in

33 Advance Signal Generator Type C2

» Marconi 25 Mnz Puise Ganerator Typs 2025

40 HP;uduGSchﬂﬂ.lPomJa!leurTypeBN
413118

a Marconi Fraquency Covertor Type
TF2400/TM7164

az Solartron Recorder Driee Unit Type A298

43 Marconi UHF FM Signal Ganarator Type TF 2012

L Wandei & Goltermann Filker Unit Typs LDEF-2

a5 Rhode & Schwartz Wavemaier Type BN 15221

48 Pye UHF Signai Ganeraor

ar HP, Signal ersind Model 5064

48 Avo Signal Genetatorn

49 Fhode & Schwinz Polyskop Type oA 20908

Oty LotNo. ion Oty Lot No. Description X Oty
51 Telequpment Oscilloscopo Type D43R 2 101 Co-ax Cable Type Uniradio M112 M
3 52 Radiomuter Garsaraior Type M27g 2 102 Tektronix Oscilloscope Type 551 C/W Plug-ins &
2 53 Coutant Power Unst 7v 153 12v 12 4v 33 24v7a 1 Trolley
) 54 Maerconi Sane Squaie Pulse & Bar Generalor 625 103 Rhode A Schwarlz Microwave Power Meter Type
'3 hive Type TF2905/6M 1 n BN2412 o :
55 HPDC Powsi Supply 0-43v 3amp. 1 M Bweep Dsnllator Typ
g S6 HP.VWMMMIMW ] 2 105 M.wmru&mjnﬂ Generator Type TFO354 1
1 57 Jarrald Freld Sirengtn Meter Mode! T7048 1 106 Schomand Modulaiod MAF Type BN B41962 1
1 58 Marconi Universal Brage Type TFBEEA 2 107 Schomand Decade Signal Ganeralor
1 59 Marconi Standard Sagnal Generalor Typa TFE6T 3 300Hz- 100MPz Type ND 100M 1
1 60 Awmec Sweep Signal Generaioe Type 352 1 108  Fishce & Schwartz Decade Signal Generatar
9 61 Sotartron Cigital Voltmetar Type LM 1420 2 1 Tyrie BN 41504 1
1 62 ABrCon F FM/AM Modulation 109 Tatequipmen! Oscilascope Type 5324 4
1 Meiar l‘\.-Ee TEza00A 1 110 Marconi AM Swgnat Genaralor Type TFB010/8S 1
96 63 Type: " oni VHF Signai Generator Type TF
3 TF2168 1 ME4B/EM 1
1 64 Wavatek Programmable VOGS Model 155 1 12 Marconi Ureversal Bridge Typa TP 8688 2
2 65 DGawe True BMS Vaive Meier Type 5124 3 113 Mascon Tx & Ru Outpul Tost Sei Type TF 1085 &
2 66 VHF Calibrators Type 850 10 14 H P SHF Signal Generaior Model 6158 1
67 iecever Type BBOX 1 1S Marcon Nose Generator Typs TF 11062 2
2 68 Banders Microwave Oscilistor Type CLE 2-4 1 16 Marcon Segnal Generatar Type TFO95A/5 2
69 General Rado Standarg Signal Gensrator Type M7 Marcom Signal Generaior Type TF8358/5 2
& 1026 1) ne ?ar?g:l :ﬂ-cf Akgnment Oscilioscope Type
70 Tekequepmen! Oscilloscope Typa Dad 1 F1104/ 1
‘11 n Marconi Frequency smucloﬂf:ﬁfype THTO4? 1 N9 Marcon Signal Generalor Type TF 10668/65 '
2 72 Marconi BF Powes Meter Type TK 7058 1 120 Tekwonx Oscilloscope Type M 17 1
1 7 Programmable Violimater Type TH 2607 1 121 Telammlcwlnzapewpesgm v
1 74 Eleciro international UHF Pre Amp. Type ApS01R 1 122 YWIOWIIW‘IWQD:Z 1
4 75 Honeywel Power Line Test Set Type PLT-) 1 123 Marcon: Audio Tester Type TFES4A |
1 76 Tekeinc tal Volimeter Type TE313 03 1 124 Telequipment Osciliascope 'I'!rpc 543 1
1 ™ BPL Super rmmeter Type Rm 170 1 125 Marcons FM Signal Generator Typa TFI00G
1 78 Chart Recorders Vanous 3 10-130 Mhz |
2 79 Marconi AF Power Meter Type TF2500 1 126 Philips Millovolimeter Type GHE012 |
0 Rhode & Schwartz Signal eralor Type BN 127 Pye W30 Westninster Low Band 24 ol | I+
1 41409 1 128 Racal Communications Recerver Type fUA |7 i
1 1 Trendata Test SetNo_ 5 1 129 Advance Cacilloscepe Type OF 154 1
4 82 General Aado VHF Oscillalor Type 1363 3 130 Marconi UIHF Sgnal Generator Type TF 10602 1
1 83 Tektrons Dscilloscope Type 5458 lass Plug-ins 1 131 Lan-Elec Lid. Stabined PLL Type LP40IT ]
1 u o 31 CAW 3 Plug-ins. 1 132 Laba Oscilioscope Type SM 111 [}
s Marcons Devishon Test Set Type 60768 4 13 Advance Oscifiorcops Type 05710 T
1 86 Scalamp Galvanormeiers 10 134 Rhode & Schwartz LIHF Test Receiver Type BN 523 |
[14 Electrolytic Capacitors 2200mid 25 volt 1500 135 Tektronix Osciloscope Type 447 less Plug-iny |
1 83 Electrohome 9in Video Morstors 4 136 Artec |9in Video Manicar Type VM 2047 4
" 89 Equipmeni& Muhi Cors Cables 8 137 Airmec Modulation Mater Type 408 1
1 %0 Tetoquipment Osciloscope Type S 518 2 138 Marconi RC Ociflator Type TF 1101 3
91 Sany Emty Videa Tape Rests Type AHTY. a 139 Marconi Semiitive Valve Volcmeter Type TF 1100 2
1 92 El Lid. Ct Type 140 Foster Ot Filed Variae 0.270vol 40amp I
25E 1 181 Hewleus Packard Sweeo Ciscillazor Type 6910 l
1 3 Batix Powsr Supply Und Type TE5 75 1 142 Tektrona Time Mark Gensrator Trpe RM 1681 |
1 9 Advarice Midbvolimeter Type 774 5 14 Tukironix Time Mark Generacor Type |804 |
1 95 Roband PS5 TypaTiDd 1 144 Teleguipmant Oscilloscope Type S54AR |
1 96 Marcani Qutput Power Matar Type TF293 3 145 Telequipment Oscilloscope Type S1IR |
1 97 ° HP Slorage Oscifliscope Type 181 Complete 148 Sony Video Tape Type V-30H 108
a with Manisls 1 147 Telequipment Oacilloscope Calibratar Type 1 !
1 9% Marconi AF Power Meter Type TFBI3A 3 148 Marconi 10 Mz Sweep Gererator Type T1 1099 2
1 % Marconi Valve Volt meber Type TF 1041 3 M9 Tramisor Type INIF40 750
] 100 Telequipment Oscilloscope Type 5544 3 150 Venner Digical Countar Type TSA 46142 2

5 STATION ROAD, LITTLEPORT, CAMBS. CBé | QE. Phone ELY (0353) 860185
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PROJECT

ELECTRON SPEAKER

Turn your Electron into a chatterbox with this project from John

Wike.

s the title suggests thisisa
project to a da speech unit

to the Acorn Electron. It

plugs into the rear edge connector,

is easy to use and does not inter-
fere with any other devices that
are connected.

The system is based on the ub’-

quitous General Instruments
speech processor, type SPO256-
AL2, This chip contains all the

components necessary to produce
64 speech sounds (or allophones).

Associated with it are six other
chips for interfacing and audio

output.

The board is driven by a short
Basic PROCEDURE and 73 bytes
of machine code; the latter is

started a non maskable interrupt
(NMJI) routine is used to get data
from the queue. This means that
the computer can carry on with
the rest of the program while the
circuit is speaking

easily assembled using the built-in

assembler on the Electron. The

The Hardware

speech codes are stored in a
qgueue and once the process has

HOW IT WORKS
— HARDWARE

The circuit consists of the

speech processor, oscillator,
address latch, decoding, and NMI
generator. The oscillator circuit is

Gates ICla, ICIb and 1C2a decode the
address and control lines so that a write
operation in the range &C000 to &DFFF
will cause the eight least significant bits
of the address bus to be latched in I1C3.
Also address line A12 wiil be latched in
1C6a and a clear pulse will be applied to
latch 1C6b.

When the circuit is reset the standby
(SBY) output of the speech processor
(1C5) goes high and latch 1C6a, pin 8
goeslow, disabling gatesIQbandIClc.
When the computerwritestolatch 1C3 at
address &C001, line A12 will be low so

1C64a,8 will go high and I1C2b,6 will apply
a low level to the address load (ALD)
input of 1G. Less than a microsecond
later SBY will go low again and I1C2b,6
will go high, clocking latch 1C6b.

As the outputs of both IC6aand IC6b
willnow be high, [C1¢,3 will go low caus-
ing a non maskable interrupt (NMI). In
response to this the computer will write
to 1C3 at address &COxx and latch 1C6b
will be cleared, cancelling the NMI via
IC1c. Some tens of milliseconds later,
SBY will go high again, causing 1C2b,6
and ALD to go low. 1G5 will load data

Y
A1
k0
A5 0> ; - .
Al 12| Ic2a
00D 13

i

ov O

+5V

i1

10

oD,

11

¢z
o A

from 1C3, SBY will golow, there willbe an
NMI and the computer will write to 1C3
at a new address &CO0yy. When there is
no more speech data the computer pre-
vents further interrupts by writing to
address &D000. This sets 1C6a,8 low and
disables IC1c.

Note that because new dataisloaded
into IC3 as soon as the old data hasbeen
loaded into 1C5, the speech inflection
bits are one step ahead of the actual
speech data.

The inflection circuitis based around
avoltage controlled oscillator chip, 1C4.
The control voltage for this is derived via
a crude analog to digital converter
formed by R3,R4,RV1,RV2 from the
latch outputs 1C3,9 and 1C3,12. The out-
put of IC5 is a pulse width modulated

NOTE: g
i Cx2 IC1 = 741503 square wave which is passed through
Ic4 2 NGl S20 filter R5,R6,C4,C5 and volume control
FREQ RANGEI o sy 1G3=74Ls273 ,R6,C4, 1
CONTROL IC4 = 74L 5624 RV3 to the audio amplifier 1C7.
IC5 = SPO256-AL2
IC6 = 74L574
IC7 = LM336
il
7 c3
n
i
c6
18 0sCl RS ne 100
2 se 24 3% 33

o lgs'r 0UT—'\'\/V‘I'M‘I-1
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in fact voltage controlled. The con-
trol voltage is produced by a rough
digital to analog converter from
the two most significant bits of the

speech data. This allows a certain

amount of inflection in the output !
voice. To allow the speech pro-

cessor to load fresh data as quickly

as possible it is necessary to latch

each allophone while the previous

one is being spoken. This means

that the inflection bits will affect

the preceding allophone.

BUYLINES __

There should be no problems here. The
SP0O256-AL2 and the box are available
from Rapid Electronics, and the PCB is
available from the author at 9, Lon-y-
Garwa, Caerphilly, Mid-Glamorgan for :
£6 inc. p&p.

__PARTS LIST__
RESISTORS (all 0.25 watt 5%)
R1 1k
R2 10k
R3 15k
R4,5,6 33k
R7 10 R
RV1,3 10k
RV2 22k
CAPACITORS
C1,6,7,8 10uF Tantalum
Q 33pF
C3,4,5 22nF
09,10,13-17 100nF
Ci11,12 100 uF electrolytic
SEMICONDUCTORS
1C1 741503
1C2 741520
1C3 7418237
1C4 7415624
165 SPO256-AL2
1C6 741874
17 LM386

MISCELLANEOUS

Double sided 25 way edge connector;
ribbon cable; 1C sockets; printed circuit
board; 8 ohm 0.1 watt loudspeaker; |
BICC/VERO plasticbox3"” x4.5” x1.5”. |
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PROJECT: Electron Speaker

LIST Fig. 5 The software needed to use the unit.

10 PROCINIT:ONERRORGOTO4LO

20 DIM QL% (100),Q2% (100)

30 CLS:PRINT:PRINT:PRINT

40 PROCSPEAK(796)

50 REPEAT:PROCSPEAK(799)

60 PRINT"PLEASE ENTER A NUMBER ";
70 INPUTLY

80 PROCSPEAK(I%+800)

90 UNTILFALSE

796 DATA4,155,135,173,15,117,132,4,216,70,131,26,154,80,67,18,143,79
797 DATA67,19,196,13,19,132,24,134,67,7,45,7,105,77,167,152,139,131,55,183

798 DATA137,147,136,116,67,0

799 DATA9,45,19,43,3,7,11,2,13,51,3,20,3,11,15,16,1,28,51,0

800 DATA43,60,53,0

801 DATA46,15,15,11,0

802 DATAL3,31,0

803 DATA29,14,19,0

804 DATA40,40,58,0

805 DATA40,40,6,35,0

806 DATA5S5,55,12,12,2,41,55,0
807 DATA55,55,7,7,35,12,11,0
808 DATA20,2,13,0

809 DATALL,24,6,11,0

810 DATAL3,7,7,11,0

811 DATAL2,45,7,7,35,12,11,0
812 DATAL3,48,7,7,45,35,0

813 DATA29,51,1,2,13,19,11,0
820 DATAL3,48,7,7,11,1,2,13,19,0

1000 DEFPROCSPRAK(XZ)

1010 RESTOREX%:A%=0

1020 IFQ%=Q2% Q%=01% ELSE Q%=Q2%
1030 REPEAT:READBZ:?(Q%+A%)=B%
1040 AZ=A%+1:UNTILBZ=0

1050 CAlLLstart,QZ%:ENDPROC

The address decoding was
designed with two factors in mind.
The first factor was that the circuit
should not interfere with any add-
ons that might use the official
extension addressing area
(&FCO0 to &FCFF). The second
factor was a desire to keep the
chip count down. It was decided
to make the circuit write-only and
to address it in parallel with the
operating system ROM. The
addresses chosen (&C000 to
&DFFF) mean that only 3 address
lines need decoding and as the
computer normally only reads
from this area there will be no
faulty triggering. The one snag with
this is that Acorn have not dis-
abled the ROM during write
operations, so any data output by
the speech routines would conflict
with data from the ROM. This pro-
blem was overcome by using
indexed addressing to output the
data on the address bus. A read
followed by a write will latch the
lower eight bits of the address bus
whilst ensuring that the data bus
does not conflict with the contents
of the ROM.

When the speech processor is
ready to receive more data, an
NMI is generated, to be cleared
when the new data is latched.

ETI NOVEMBER 1984

900 DATA57,15,15,11,1,2,33,39,12,12,1,21,F

HOW IT WORKS
_____— SOFTWARE __

| The machine code interface, assembled
| in PROCINIT (lines 2000 to 2470), uses

three zero-page memory locations. The
two labelled “point*form a 16 bitpointer
into the speech queue, and the one
labelled “lasto”” stores the last byte out-
put. If “lasto”” contains zero then the
speech processor is inactive.

There are three entrv points into the
machine code. Entry at*.init"’ tline2260)
initialises the svstem by clearing loca
tion "“lasto’” and the speech data latch.

Entry at ‘“.start” (line 2280) causes
the program to halt until the previous
speech queue is finished (lines 2280 to
2290). It then examines the parameter
block at&601 and loads“ point” with the
start of the next queue (lines 2300 to
2400). Thenanon-zero pausevalue, ie. 1,
is stored in “lasto’” and interrupts are
enabled by writing to &C001 (lines 2410
to 2460).

Entry at ““.inter’ occurs only in res
ponse to a non maskable intewupt. [f
‘““lasto” contains zero then further
interrupts are disabled by writing to
&D000 (lines2070 t02130). Otherwisea
byte from the queue is written to the
speechlatchand’lasto”, and the pointer
is up-dated (lines 2140 to 2250).

The BASIC section of the test pro-
gram contains the speech data strings
(lines 796 to 900). The main loop (lines
10 to 90) dimensions two queues, Q1%
and Q2%, and prompts for a number to
be entered. The procedure PROCSPEAK
(lines 1000 to 1050) restores a pointer to
the correct data string and loads the str-
ingintoalternate queues. Itthencallsthe
machine code with the start of the queue
as a parameter.

In order to produce your own speech
strings you must first choose each
allophone from the table. Then decide
on the inflection value (0, 64, 128, or
192) required for each allophone and
add this to the following allophone,
forming them into a DATA statement
ending in zero. To produce your sounds
use procedure PROCSPEAK (line num-
ber of your data).

2000 DEFPROCINIT

2010 point=&B8D:lasto=&8F:block=&601
2020 spon=&C000:spoff=&D000
2030 0%=&DCO

2040 FORI=0TO2STEP2

2050 P%=0%

2060 { OPT I

2065 :

2070 .inter PHA

2080 LDAlasto

2090 BNEinter?2

2100 LDAspoff

2110 STAspoff

2120 PLA

2130 RTL

2140 .inter2 TYA
2150 PHA

2160 LDY#0

2170 LDA(point),Y
2180 JSRstart2

2190 INCpoint
2200 BNEinteré4
2210 INCpoint+l

2220 .inter4 PLA
2230 TAY
2240 PLA
2250 RTI

2260 .init LDA#0
2270 BEQstatt2

2280 .start LDAlasto
2290 BNEstart

2300 LDAblock
2310 STApoint
2320 LDAblock+l
2330 STApoint+l

2340 LDY#0

2350 LDA(point),Y
2360 TAX

2370 INY

2382 LDA(point),Y
2390 STapoint+l
2400 STXpoint

2410 TYA

2420 .start2 STAlasto
2430 TAY

2440 LDAspon,Y

2450 STAspon,Y

2460 RTS

2470 ]:NEXT
2480 CALLinit:ENDPROC

Writing to addresses in the range
&CO000 to &CFFF enables inter-
rupts, and the range & D000 to
&DFFF disables them.

The audio output is amplified by
an |IC power amplifier and applied
to a small 100mW loudspeaker.
The board has been designed to fit
with the loudspeaker inside a
BICC/VERO 3" x4.5” x1.5” plas-
tic box using the box lid screws for
mounting,

The Software

The program listed here to test
the circuit contains Basic routines,
machine code, and sample data
strings. Two sound queues are pro-
vided so that one can be loaded
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while the other is being output.
These queues obviously have to
be long enough to accommodate
the longest data string used. When
the data has been loaded into a
queue a machine code routine is

called to set up a pointer into the
queue for use by the interrupt
routine and to start the speech

processor by writing to address

&COO1.

In Electron Basic, a call to a
machine code routine can be

followed by several parameters.

The locations where the values of

these parameters are stored are

PROJECT:

Electron Speaker

put into a block of memory start-
ing at &600, and the location of
the first parameter is in &601-
&602. This facility is used here: the
start address of the queue is held
in a variable which is given as a
parameter to the machine code
call. The contents of &601-2 are
then used to find the value of the
variable which is stored as a
pointer.

Each data string must end with
a zero, which is used as an end
marker. If this would affect the
inflection of the last spoken data a
pause with the correct inflection

Duration Example
Oms

Sound Type Symbol Code
Silences /PA1/ 00 0
/PA2/ 01 1 30ms
/PA3/ 02 2 50ms
/PA4/ 03 3 100ms
/PA5/ 04 4 200ms
Short vowels /IH/ 0oC 12 70ms
/EH/ 07 7  70ms
/AE/ 1A 26 120ms
/UH/ 1E 30 100ms
/AO/ 17 23  100ms
/AX/  OF 15  70ms
/AA/ 18 24 100ms
Long Vowels 1Y/ 13 19 250ms
JEY/ 14 20 280ms
JAY/ 06 6 250ms
/OY/ 05 5 420ms
/UW1/ 16 22 100ms
/UW2/ 1F 31 260ms
/OW/ 35 53 240ms
/AW/ 20 32 370ms
R-coloured vowels /ER1/ 33 51 160ms
/ER2/ 34 52 300ms
/OR/  3A 58 330ms
/AR/ 3B 59 290ms
/YR/ 3C 60 350ms
/XR/ 2F 47 360ms
Resonants /WW/ 2E 46 180ms
i /RR1/ 03 14 170ms
/RR2/ 27 39 130ms
/LY 2D 45 110ms
JEL/ 3E 62 190ms
/YY1/ 31 49 130ms
/YY2/ 19 25 180ms
Voiced Fricatives /VV/ 23 35 190ms
/DH1/ 12, 18 290ms
/DH2/ 36 54 240ms
127/ 2B 43 210ms
/1Z8H/ 26 38 190ms
Voiceless Fricatives /FF/ 28 40 150ms
/TH/ 10 29 180ms
/SS/ 37 55 90ms
/SH/ 25 37 160ms
/HH1/ 1B 27 130ms
/HH2/ 39 57 180ms
/WH/ 30 48 200ms
Voiced stops /BB1/ 1C 28 80ms
/BB2/ 3F 63 50ms
/DD1/ 15 21 70ms
/DD2/ 21 33 160ms
/GG1/ 24 36  80ms
/GG2/ 3D 61 40ms
/GG3/ 22 34 140ms
Voiceless Stops /PP/ 09 9 210ms
/T 11 17 100ms
/TT2/ 0D 13 140ms
/KK1/  2A 42 160ms
/KK2/ 29 41 190ms
/KK3/ 08 8 120ms
Affricatives /CH/ 32 50 190ms
/)H/ OA 10 140ms
Nasal /MM/ 10 16 180ms
/NN1/ 0B 11 140ms
/NN2/ 38 56 190ms
ING/ 2C 44 220ms

Notes

These vowel sounds
' can be doubled to
\ lengthen them

lettER
fERN
fORtune
alARm
hEAr
stARe

We
Read
cRane
Like
anglLE,
cUte,
Yes

Vest
THis
baTHe
Zoo
pleaSure,

(See also /WH)/)

squirrEl
compUter (Y-sound)

aZure

Food j
THin
veST
SHip
He

Hoe

WHig

These allophones mar be
used doubly for initia
orsingly for final positions.

(see also /WW/)

riB
Beast
enD
Down
Guest
Got
peG

Usually need 10-30ms
silence preceding these.

Pow

parTs

To Usually need 50-80 ms
Can't silence preceding these.
speak

Crane

CHurCH
JudCe

Milk
thiN
No
aNGer

Table 1 The allophones that the unit can generate.
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bits can be inserted. As each byte
is written to the speech board it is
also stored in a memory location,
When the interrupt routine
detects a zero in that location it
disables further interrupts by writ-
ing to address &D000.

As the NMI routine in the Elec-
tron must start at & D00 that is
where the machine code is
assembled. The assembly is
included in the initialisation PRO-
CEDURE because pressing BREAK
resets the byte at &DO0O to a return
from interrupt instruction.

Construction

Construction of this project
should present no difficulty. The
board is single sided and there are
only thirteen links to fit. The use of
IC sockets is recommended — do
not forget the link underneath 1C5.
Once all the components have
been soldered in, the edge con-
nector can be attached via approx-
imately three inches of 19-way
ribbon cable and the loudspeaker
can be connected with about four
inches of wire. If the board is going
to be mounted in a box, a slot
must now be made in the side of
the box at the point where the rib-
bon cable will come out

Setting Up

. Having checked very carefully
for shorted tracks etc, insert all the
ICs and connect the board to the
Electron. Type in 2&&C013=
& C013 and you should hear a
repetitive noise. It is actually an
‘ee’ sound but do not worry if it is
not immediately recognisable.
Adjust RV3 to give a suitable
voﬂume level out of the speaker,
Now type 2&C000=2&C000 and
the noise should stop.

If you have access to an
oscilloscope, program function key
1 to do?&C000=2¢&C000 and
function key 2 to do?&C0C0=
2&C0CO, using the *KEY com-
mands. Monitor the waveform on
pin 8 of IC4 and you should see
the frequency changing when you
press the two function keys, Adjust
RV1 and RV2 so that the fre-
guency produced by key 1 is as
close as possible to 2.5 MHz and
that from key 2 is as close as poss-
ible to 3.5 MHz

If you cannot get to an oscillos-
cope, program the keys to
2&C013=?&C013 and & COD3=
2&COD3 and adjust RV1 and RV2
to give the best sounding voice
and variation. Now try the test pro-
gram and make any final adjust-

ments. ETI
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Buy Sparkrite Brand Leading Auto Electronics
in self-assembly kit form — And save pounds!!

@ Electronic Ignition systems — contact triggered and contactless
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AN ARGUS SPECIALIST PUBLICATION

INTERNATIONAL C

TV FRAMESTORE

Would you like to be able to capture a TV picture, then
manipulate it with yourhome computer? We're going to
tell you how its done. This project for experimenteers
will use a flash-converter ADC with state-of-the-art cir-
cuitry to make it possible to use relatively slow DRAMs
for the actual storage.

DIGITAL DELAY LINE

Of course, the other sort of analogue signal you might be
interested in storing in a digital form is music. So that's
just what we're going to show you how to do in the des-
cription of this project Developed with value formoney
in mind, this is a high-quality unit with some novel cir-
cuitry. It offers percussion and freeze, and a maximum
delay time of 1.3 seconds (with 5kHz bandwidth). The
unit can be used to generate a large number of effects,
including chorus, flanging, vibrato, pseudo-reverb, slap- -
back (What? - Ed)), long echoes, single and multiple
echoes, etc, etc.

DISTORTION METER

A project here for audio designers and the ilk, here is a
relatively simple distortion meter from John Linsley
Hood. Using a simple Wein network with a soupcon of
feedback to increase the notching, this design works by
filtering out the original signal and leaving the distortion
behind. The unit also includes a wide-range audio
millivoltmeter.

VARIO UPDATE

Following on the success of the original article, Lindsay
Ruddock has had alook t some of the points we've been
asked about by readers, including improved tempera-
ture compensation and some suggestions for ‘total
energy’.

EXPERIMENTER’'S DRAM CARD

Phil Walker's been looking for some extra memory of
late, and here’s the result, a 64K DRAM card. We
originally designed the card because of difficulties with
reliability and supply of the DRAM controller IC in our
original design, but we found that we could do the same
job more cheaply than the original anyway!

PLUS — SPECIAL SUPPLE-
MENT: EIGHT PAGES OF
TECH TIPS!

Here's our answer to all those readers who have been
contacting us to find out what's happened to the Tech
Tip they sentin five years ago. Seriously, we will be pre-
senting eight pages of readers’ up-to-the-momentideas,
in an extra eight pages of the magazine. All the more
reason for buying the one and only ETI!

ALLTHIS AND MORE IN THE NEXT ISSUE,
ON SALE NOVEMBER 9th.
BE NICETO YOUR NEWSAGENT AND HF'LL
KEEP YOUR COPY FOR YOU.
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TEMPERATURE
CONTROLLER

The ever popular Phil Walker no longer has any problems keep-

ing his fans under control — not now that he’s built himself an

ETI Seecon.

simple but effective tempera

ture controller. It brings
together two readily available devices
to make a unit which can act either in
a iinear mode or as an on/off switch-
ing controller. A single small PCB
accommodates the complete circuit
including a temperature-setting
potentiometer, the temperature sen-
sor and and, for applications where
only small amounts of heat are
required, two large resistors which act
as heating elements. It is also possible
to mount the sensor away from the
PCB and to use the output to drive a
fan, an external heating element or
any other device which draws a
current of a few amps or less from a
10-30V supply.

The Circuit

The temperature sensing element
in this project is the LM334Z current
source IC. This is programmed by
means of a resistor to pass a current of
about 1 mA Due to the nature of the
device the current is not greatly affec-
ted by the voltage across it but is
affected by the temperature. In fact
the current increases linearly as the
temperature rises and this is used to
generate a voltage proportional to the
absolute temperature, In order to
make use of this effect we have
employed a welkknown voltage
regulator 1C, the 723. This gives us
several functions in one device which
would otherwise have to be provided
separately. First it contains a tempera-
ture stable voltage reference which is
used to supply the temperature sen-
sor and the reference adjusting poten-
tiometer. Second it contains an
operational amplifier with a mod-
erately high gain and lastly it has an
output transistor capable of passing
up to 150 mA

ETI NOVEMBER 1984

T his project is intended to be a

el

Q +12v

A8
ko

NOTE

R1
k2

IC1=1LM3342
I€2=723
Q1=TiP126
D1 = 1N4007

BV1
T

)ar

FOR LINEAR OPERATION
DELETE R3

FOR SWITCHING OPERATION
DELETE R6

FOR LOW POWER OPERATION
DELETE R8 AND Q1 AND
LINK IC2 PIN 10 AND R9 (LK1}

L

R7
% 5k6 o1

R9
SEE TEXT

HOW IT WORKS

O 0V

ICI is an LM334Z adjustable current
source. It has a voltage sensitivity of about
0.02%/volt and a temperature coefficient
of about 0.33%/ C. The effects of voltage
sensitivity are largely eliminated by using a
regulated reference to feed it and the tem-
perature  sefting potentiometer. This
reference voltage is obtained from the 723
voltage regulator IC

The LM3347Z is set 1o pass aboul TmA
through RS which thus develops a voltage
of about 3.9V with respect to 0V. This is
applied to the inverting input of the op-
amp inside the 723,12. Connected to the
reference supply from IC2 pin 6 there is a
potential divider network consisting of
R1,R2 and RV1. The values in this network
are chosen such that the bottom end of
RV1 is at about 3.0V while the top end is
at 45V. These are equivalent to a tempera-
ture range of about +50"C. With suitable
changes fo R1 and R2 this can be modified
at will The output from RV1 slider is
applied to the nor-inverting input of the
op-amp where it is compared with the out
put of the sensor circuit. If the temperatue
oi the sensor is too high the voltage at the
inverting input of the op-amp will be
higher than that set by RVi and the ouput
of the op-amp will go low tending to tum
off the output transistor, This in its tum will
tum off Q1 and reduce the power in the
load (R9).

To make the regulating effecl operate
over a defined range, R6 feeds back
some of the ouput vo%la e into the sensor
drcuit lo give an amplifier gain of about

80. The result is that the output at pin 10 of
IC2 should change at a rate of about 1V/
C. This will give a regulating range of 6"C
when using a 12V supply. (A 1Kk resistor
across the Link A may gg needed) For use
as an on/off switching controller R6 should
be used instead. A value of 470k should
give =1°C switching window.

The output from the op-amp in the 723
is connected directly to a power transistor
capable of handling up to 150mA For
some applications this may be enough and
R8 and link A can be shorted For higher
power applications Q1 is used to boost
the power handling of the circuit This
device could be as power transistor such
as TIP32 with R8 470R and R7 1k5 or, as
we have specified a TIP126 power
darlington. These can handle currents up
to 5A but it is not a geod idea to run them
too close to this limit because of the
effects of switch-on surges and the like. It
should also be boume in mind that no
heatsinking has been provided on the PCB
and this will further limit the maximum safe
current the device can handle.

R9 is the actual heating element if
mounted on the PCB (two positions for
this are provided — either or both can be
used) or the load can be remote. If the
load is not resistive, D1 should be fitted to
absorb switching transients. If the load is
remote it may be desirable to mount the
sensor near it and pads on the PCB are
provided for this If long leads are used R4
should be mounted dose to IC1 and not

on the PCB. J’
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REMOTE CONNECTIONS
{IF IC1 AND R4 ARE
MOUNTED OFF BOARD)

|

PROJECT : Temp Controller

-
—tip

INSERT EITHER R3

(FOR SWITCHING OPERATION)
OR R6 {(FOR LINEAR OPERATION)
DO NOT USE BOTH

QUTPUT
L (IF R9 NOT USED)

L LK1 —DO NOT INSERT LINK
IF R8 AND Qt ARE USED

The circuit is configured such that
increasing temperature tends to
reduce the power in the load. To use
this in a linear mode feedback can be
provided from the output to the
inverting input to the op-amp section.
The resistor value chosen for this gives
about T volt per degree Centigrade.
For switching mode operation the
necessary feed back is provided to
the non-inverting input of the op-amp
which gives a sharp or-off action. The
rate of switching will depend on
external factors such as thermal inertia
and sensor position, etc

For low power operation it may be
possible to omit the output transistor
from the circuit and use the 723 out-
put device only. This is made possible
by shorting IC2 pin 10 to R9 using
LK1 and replacing R8 with another
link.

For wide range operation you
may find it necessary to put a resis-
tor of 1k or so across link LK1. The
diode D1 is only necessary when
inductive loads such as relays or
fans are used instead of resistors.

Construction

This is quite simple so long as the
components are correctly placed.
RV1 should be a PCB mounting type
and can be secured with a ioop of 16
SWG wire soldered into the holes
provided. The remaining threaded
boss on the potentiometer spindle
can be used to secure the whole unit
to a panel with an extra nut

______ _BUYLINES _____

Nothing here to cause any problems — all
the devices here are quite widely available.
The PCB is, as ever, available through our
PCB service.

64

If the unit is to be used for low
power then R9 can be mounted on
the PCB. Note that R3 or R6 may be
fitted but not both. Also, link A may
be fitted if Q1 is not used and a Tk
resistor used for linear operation or an
open circuit for switch mode opera
tion R8 should be linked across if Q1
is omitted.

PARTS LIST .

RESISTORS (%W 5% unless otherwise

stated)

R1 1k2

R2 2Kk2

R3 470k (see text)

R4 68R

R5 3k9

R6 330k (see text)

R7 5ké6

RS 1k (see text)

R9 see text

RV1 1kO linear
potentiometer

CAPACITOR

cl 100p

SEMICONDUCTORS

IC1 M3347

12 723

Q1 TIP126 (see text)

D1 IN4007

MISCELLANEOUS

PCB; short length of 16 SWG solid wire;
14-pin DIL socket; nut and bolt to secure
Q1.

If IC1 is to be mounted remotely
then R4 should be mounted with it
and two wires only connected back
to the PCB. ETI
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( NEW from

This exciting new range of designs

covers all domestic HiFi applications.

There are 20, 30 and 40 litre designs

using the famous Peerless

Polypropylene bass units (newly

released to the DIY market), a 7 litre

mini speaker and two designs
specifically intended
for use with digital
systems. The
Wilmslow Audio Total
kits include all cabinet components,
accurately machined from MOF board,
drive units, crossover kits, wadding,
grille fabric, terminals, nuts, boits. etc
Full details are in the Peerless Manua
for Loudspeaker Constructors wricn is
available F.O.C. (send 12° x 97 SAE!

Total kit Prices per pairinc. VAT

Design 50/2R (7 litre, reflex) £92 50 olus zarins £
Design 65/2R (20 litre, reflex, Polypr ) £111.00 oo za~es
Design 825/2R {30 litre, reflex, Polypr.) £115.00 Sius sz
Design 10073 (40 litre, 18, Polypr }
Design CD825/2R (25 litre, reflex) for digital £12850 =
Design CD825/3R (30 litre, reflex) for dignal £185.00 tbes cam

Basic kits {drive units and crossovers only! per:
Design 50/2R
Design 65/2R
Design 825/2R
Design 100/3
Design CD8252R
Design CDE25/3R

Active varsions of the Tirse £33 Sesgrms 39 ot

Peerless

VERY COMPETITIVE PRICES
on speaker drive units:
AUDAX e CELESTION
DECCA®ELAC® FANE
GAUSS e GOODMANS

KEF ®» McKENZIE
PEERLESS ® SCANSPEAK
SEASe TANNOY e VOLT
WHARFEDALE etc.
COMPREHENSIVE
CATALOGUE!
Pages & pages of drive
units, kits, crossovers,
cabinetcomponents,
designs for PA cabinets
crossaver calculations etc.

£1.50 Post Free {Export £3.50 or $6}

Visit our new
HIFI STUDIO
for a great deal on
Ariston, A&R, B&W, Dual, Kef,
M-Short, Mission, Monitor,
Nad, Rotel, Trio, Walker etc.

Constructor Series Speakers
KEF '

IT's
S0

EASY
Have fun, save
money, building
a Kef design with
a Wilmsiow
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 vinyl
Easy foolproat assembly instructions supplied. Set of constructor
leaflets sent free on receipt of large S.AE.

Prices per pair

CS1 (As 101)

CS1A {simplified LS/5A)
CS3 (a5 103 2)

CS5 (as Carlton 1)

C57 (as Cantata |

£111 princ. VAT, plus carr/ins. €6.00
£108 pr_inc. VAT, pius carr/ins. £6.00
£131 pr inc. VAT, plus carr fins £10.00
£195 pr inc VAT, plus carr.fins £1500
£263 pr inc. VAT, plus carr/ins. £18.00

Kef Constructor Series basic kits (drive units and crossovers
only)

cs1 EB8.50 carr/ins €5 00
cs1A €84.00 carr/ins €500
cs3 £10050 carr/ins €500
css £139.95 carr/ins €550
cs? £193.05 carr fins €550

Wilmslaw Audio Catalogue
Celestion Cabinet Handbook
Fane loudspeaker enclosure design
Peerless Manualfar
Loudspeaker Constructors FOC
ALL the above 5 post free

post free £1,50
post free £1.00
post free £2.95

VISA (¥ Aewers, Arpwiaan Eapreas)

CRIMSON ELECTRIK amplifier kits, modules,
active crossovers. YAMAHA Professional
and Producer series products. 3rd Generation
mixers, amplifiers, McGregor PA amplifiers,
combos etc.

All at very competitive prices!

Lightning service on telephoned credit card orders
EFFICIENT EXPORT SERVICE

__ OSCRLCSCORE

FREE CAREER BOOKLET

Train for success, for a
better job, better pay

ETEFFING MOTORS

ELECTRONICS
ENGINEERING

Enjoy all the advantages of an ICS
Diploma Course, training you ready for a
new, higher paid, more exciting career.
Learn in your own home, in your own
time, at your own pace, through ICS home
study, used by over 8 million already!
Look at the wide range of opportunities
awaiting you. Whatever your interest or
skill, there’'s an ICS Diploma Course
there for you to use.
Send for your FREE CAREER BOOKLET
today—at no cost or obligation at all.
TICK THE FREE BOOKLET YOU WANT

. AND POST TODAY
TV & AUDIO
SERVICING

i
: ELECTRICAL

Js

RUNNING YOUR
OWN BUSINESS

THIS B ANERY

Name

il gl urita l Address

I ENGINEERING

Depl [ B584

!m_aji,-f_;;_.;! ST EWART OF R EADI NG S e | l“s ICS School af Elactrenics i
VisA_| 110 WYKEHAM ROAD, READING, BERKS RGS 1 PL i - 160 Stewares Road qa 01622 9911

" - - s London SW# 4UJ
i i Callers welcome Sam-5.20pm Manday to Saturday inclusive (i i : tall hours:

EQucat e
T . D G S G S G G S G D S G SN GEE ann

G L---i—
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MAINS FAILURE

ALARM

Help! Help! I'm powerless! There are some items around the
house or lab that you'd like to say that to you when necessary.

The ETI Vogonoff gives them a voice. Design and development by
Phil Walker.

|—L_ his very simple project will
5 1A T continuously monitor the
- N NOTE e mains supply to any pieces
P - D1 = 1Na0a7 of equipment and let you know if
- v someone pulls the plug or the
power goes off for any other
i reason.

The circuit is very simple and
consists mainly of a LM3909 con-
nected up as an oscillator and driv-
ing a small loudspeaker. In normal
operation it is prevented from
oscillating by a small current into
C2 from the rectified mains. If this
current fails due to the absence of
mains input the LM3909 wiil
oscillate and cause a sound to be
emitted from the loudspeaker. The
power to drive the speaker is
obtained from the 1% volt dry cell
which under the normally very low

I+
;,"UI
w

MAINS
IN

ﬂ..
-
SH==
=

___HOWIT WORKS _

The mains supply to be monitored is
rectified by D1 and regulated by R1
and ZD1 such that about 10V appears
on C1. This produces a current via D2
and R2 into C2 and the input to 1C1
such that the input of IC1 is held above
its upper switching threshold. Under
these circumstances, the output of IC1
is also high so no current flows
through LS1.

If the mains input fails, the charge on
C1 will leak away until the voltage at
the input to IC1 reaches its lower
threshold. 1C1’s output wiil then switch
and go low drawing current through
LS1. Due to the internal circuit opera
tion of IC1 and the characteristics of
LS1 and C2, the output of IC1 will |
switch back to the high state after a
short time and start continucus ocilla
tion which is heard as a tone from the
loudspeaker.

Since the non-operationa! state of
the project draws very little current
from the cell it should last a long time |
before needing replacement |

|
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MAINS J
IN

power drain when the circuit is not
oscillating will last a very long time.
Possible applications for this
device may include monitoring
mains supplies to darkroom or
other laboratory equipment tape
recorders and record plavers
where prolonged stationary con-
tact would cause fiats to develop
on pinch rollers, etc, and even as
an anti-theft device (although the
noise it makes is not very ioud).

——
}LS1
—

RESISTORS
R1 220k 1W
R2 15k 0.25W
R3 560R0.25W
CAPACITORS
(g] 10uF25V
electrolytic
Q 470nF 100V
polytester
SEMICONDUCTORS
L1l LM3909
| D1 1N4007
D2 0A91
D1 BZY88C10V
MISCELLANEOUS
LS1 2.5 in. 64R
loudspeaker
B1 1.5 V dry cell prefer
alkaline type
PCB: see buylines; box: plastic box 4%
x 3 x 1% inches approx; wire; grom-
| metts or glands; (nylon) nuts and bolts;
8 pin DIL socket if required.

Construction

The main thing to bear in mind
when making this product is that
alt the circuitry is at mains poten-
tial and this must not be accessible
from outside of the case. To this
end we recommend that you use

e PROJECT

— PARTS LIST__

nylon bolts to secure the circuit
board, loudspeaker and battery.
Wiring to the outside world should
be made with well insulated mains
cable through a grommett or cable
gland and the cable should be well
secured inside the case.

The construction of the PCB
should pose no problems so long
as the I1C and polarised diodes and
capacitor are correctly positioned.
The dry cell can be permanently
wired in place as it should last a
very long time, Use an adhesive
cable clip to hold it in place.

The loudspeaker could well be
glued to the inside of the box with
a few small holes to let the sound
out. We recommend that these
holes be covered by some
additional insulation if the
finished unit is accessible.

— BUYLINES ____

Nothing that we can see in this project
should cause any problems here. The
PCB is available from your usual frien-
dly source — our own PCB service.

CENTURION'
ALARMS

Manufacturers of | - :
Professional Alarm | 4 2 ,
Equipment, for DIY
& the TRADE. Send
now for our New 16-
page Brochure, Full
of Information & the |
Lowest prices.

precision pick-up arms
Please call or write:

SME Limited, Steyning, Sussex, BN4 3GY
Telephone: 0903 814321 Telex: 877808 G

e

VIDEO TERMINAL BOARD

% 80 characters X 24 lines% pr—
Ord. No. Description Price VISA
Requires ASCII encoded keyboard and monitors 210 Flush Contact 0.65 A
240 Pressure Mat Large 1.50

to make fully configurable intelligent terminal. Uses

Just Look !

6802 micro and 6845 controller. Program and 140  Single Zone Panel 39.50 .
character generator (7 X 9 matrix with descenders) ggg Eol?c" pg;j‘;ﬁq 772 gzgg Tel: (0484)
in two 2716 EPROMs. Full scrolling at 9600 baud 370 Twetonade 1oy 1300 21000
with 8 switch selectable rates. RS232 interface. 390  Quality Bell Box 695 35527 24 h
Bare boards with 2 EPROMS and program listing 545 Rech. Battery 12v. = 6.95 or r.
— £48 plus VAT. Assembled and tested — £118 725 Questions & Ans Bk 3.50 CENTURION Dept E

EI3 Wakefield Road
uddersfield
and lots more in our FREE list.  HD5 9AB

all prices plus 15% VAT, P&P €2  W. Yorks.

; Send for details or CWO to:

I A M Electronics
Wood Farm, Leiston, Suffolk IP16 4HT
- Tel: 0728 831131 J
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electronics today international

BOOK SERVICE

Howtoorder: indicate_the books required by ticking the boxes and send this page, togetherwithyour payment, to: ETI Book Service,
Argus Specialist Publications Ltd, 1, Golden Square, London W1R 3AB. Make chegues payable to ETI Book Service. Payment in
sterling only please. All prices include P & P. Prices may be subject to change without notice.

BEGINNERS GUII!E : Troubleshooting Microprocessors and Digital Logic Goodman
Beginner's Guide o Basic Programming Stephenson Getting Acquainted with your VIC 20 Hartnell
Beginner's Guide to Digital Electronics Getting Acquainted with your ZX81 Hartnell
Beginner's Guide to Electronics Let your BBC Micro Teach you to program Hartnell
Beginner's Guide to Integrated Circuits Programming your ZX Spectrum Hartnell I
Beginner's Guide to Computers ; The ZX Spectrum Explored Hartnell £6.95
Beginner's Guide to Microprocessors How to Design, Build and Pragram your own working Computer Sy:;e
30
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COOKBOOKS i
Tt Hints and Tips for the ZX81 Hewson £5.25
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Microprocessor Cookbook M. Hordeski i E 34 More Tested Ready to Run Game Programs in BASIC Horn £1.70
—
=

BASIC Principles and Practice of Microprocessors Heffer £7.15

IC Op Amp Cookbook Jung Microcomputer Builders' Bible Johnson
PLL Synthesiser Cookbook H. Kinley Digital Circuits and Microcomputers Johnson
Active Filter Cookbook Lancaster PASCAL for Students Kemp
TV Typewriter Cookbook Lancaster
CMOS Cookbook Lancaster
TTL Cookbook Lancaster
Micro Cookbook Vol. 1 Lancaster a2t ) &
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H Exploring the World of the Personal Computer Nilles
"} Microprocessor Circuits Vol. 1. Fundsmentals and Microcontrollers Noll
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Design of Active Filters with experiments Berlin [ Microcomputer Based Design Peatman
49 Easy to Build Electronic Projects Brown A || Digital Hardware Design Peatman
Electronic Devices & Circuit Theory Boylestad ': BBC Micro Reavealed Ruston

How to build Electronic Kits Capel I || Handbook of Advanced Robotics Safford

How to Design and build electronic instrumantation Carr ! 1001 Things to do with your own personal computer Sawusch
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VLS| System Design Muraga Modem Electronic Circuit Reference Manual Marcus
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International Digital IC Selector Towers

Master Handbook of IC Gircuits Powers 2 4
Electronic Drafting and Design Raskhodoff Intarnational Op Amp Linear IC Selector Towers
Mustrated Dictionary of Electronics Turner

VOM — VTVM Handbook Risse

Video and Digital Electronic Displays Sherr
Understanding Electronic Components Sinclair
Electronic Fault Diagnosis Sinclair

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

How to build Metal Treasure Locators Traister

99 Fun to Make Electronic Projects Tymony

33 Electronic Music Projects you can build Winston
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PROJECT

ETI KNITE-LITE

A figment of flippant foollery for functional fantasy fans, fully fab-
ricated by Phil Walker.

9
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or some reason there seems 2D
F to be a requirement for

computer-controlled cars and i c

alien robots to be endowed with i1 ic2 3

roving red eyes. Well, this offering

from the cybernetic cavern of the

ETI workshop will enable all and @

sundry to share in the excitement

NOW you too can upgradeyour @ ': : U i L) L3 il ::_

latest creation with the roving red- : ]LED':{LEDZ—I LEDSI&.ED‘!LEUﬁ[LED&iLED?{LEDﬂLEmiLEmn]

eye look from the ETI stable.

The Circuit PARTS LIST

In principle this is very simple. RESISTORS 3 SEMICONDUCTORS
The display consists of ten red 'Ig 40 ?gk :S Ik/(t):fgm
LEDs driven by an LM3914 linear RBTe 106k ~< Rectangular
bar-graph IC. This IC also contains R5.11 1k0 red LED
a voltage reference source and all R7 18k
the necessary comparators to con- R9 3M3
trol the display. CAPACITORS (ceramic or MISCELLANEOUS

In order to produce the smooth polvcarbonate! PCB (seebuylines); battery: PP3 size9V;
to-and-fro sweep two sections of a a 1n0 battery Flips; SPST switch if required;
quad operational amplifier have Q 1u0 box: optional 4% x 3 x 1% or larger if to
been configured as a triangle wave = il caniginiiokiaysasssicli

generator. The ouput from this is
applied to the lower end of the
voltage reference and comparator
chain while the other end of the
comparator chain is connected to
the upper end of the voltage
reference.

This means that the reference
voltage is sitting on top of the
triangle wave generator and is
being swept up and down past a
reference applied to what is nor-
mally the signal input pin. This pro-
duces the basic back and forth
sweep on the display.

As it stands so far the display
would be jerkey so some method

____BUYLINES

[

Nothing here to cause any problems;
the square LEDs used in the prototype
were obtained from Rapid Electronics,
but lots of other suppliers sell them.
The two 1Cs are quite widely available,
too, and the PCB is available from our
PCB service.
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of smoothing out the transition
between adjacent LEDs is
necessary. This is done by con-
necting up the remaining two sec-
tions of the quad op-amp to form
another triangle wave generator
operating at a much higher fre-
quency. The ouput from this is
mixed with the reference voltage

to smear the display over two or
three LEDs at a time. This makes
the display much smoother and
more realistic.

Construction
The construction of this pro-

ject is quite simple as all the com-

A
82h§

NOTE:

IC1=TL084

IC2 = LM3914

LED1-10 = LEDs TO CHOICE

R2
T'5k§
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[
71 ic2

— —§—! Lep0

HOW IT WORKS

PROJECT : Knite-Lite

ponents are mounted on the PCB.
Make sure, however, that you get
both the ICs the right way round
and do not confuse anode and
cathode connections on the LEDs.
If you want to mount them off the
board it should make no dif-
ference to the circuit operation.

The type of box used for the
project is entirely up to you, but
we suggest one large enough to
hold a PP6 or PP9 size battery to

ower the circuit for a day or so
continuous operation), Although
the circuit does not draw a large
current (about 20mA) it is a good
idea to fit a switch in the battery
lead.

The circuit should operate with
supply voltages from & volts to 20
volts but some adjustments will
have to be made to several resistor
values if you want to vary the sup-
ply voltage from the intended 9V.
This is caused by the fact that the
amplitude and frequency of the
two oscillator circuits is depen-
dent on the supply voltage. Fre-
quency effects can be countered
by changing the capacitor values
but amplitude changes especially
in the sweep oscillator are much
more difficult to remove. ETI

The principles of operation governing
this project are quite straightforward
but unfortunately the practice is a little
more obscure

The main work in the project is done
by the LM3914 1C. This is a bar-graph
display driver which contains a voltage
reference, graded comparator string
and current-limited output drivers,
There is also some internal logic which
enables the user to have either a dot or
bar mode display. In this application
we use only the dot mode so pin 9
which selects the mode is left open
circuit.

The on-chip voltage reference source
is not referenced to 0V and can be
floated within the supply rail boun-
daries (with some restrictions). We
must note however that the current
drawn from the reference supply also
determines the LED driver output
current. In this cicuit R11 sets the LED
current to about 12 or 13mA.

The circuit is configured such that
the 1.25V reference of the LM3914 sits
on top of the sweep ramp generated by
IC1c and IC1d. The resistor ratios and
capacitor value used in this circuit are
selected to provided a triangular wave
sweep of about 2 seconds with a peak-
to-peak value of about 1.2 volts. The
amplitude is set by R7/R8 while the fre-
quency is determined by R9 and C2.

The configuration of 1IC1c and I1C1d

. is that of the integrator and Schmitt
trigger. IClc and C2 form the
integrator. If the ouput of 1C1d is high
then current will flow through R9 into
Q2 (the input current to ICl1c can be
ignored). As this happens, the input
side of C2 is kept at the reference
voltage supplied by the R1,2,3 divider
chain by the action of IC1c. This causes
the output of IC1c to go linearly in a
negative direction.

At some stage the output voltage
from IC1c via R7 will pull the input of
IC1d slightly negative overcoming the
effect of the positive output of IC1d via
R8. This will cause the output of 1IC1d
to go to the negative rail very rapidly.
Now current will be drawn out of C2
via R9 and the output of IC1c will ramp
in the positive direction. This will con-
tinue until the output of IC1¢ can pull
the input of 1C1d positive and switch
its output positive also. The whole
cycle will repeat indefinitely.

As the output of 1C1¢c ramps up and
down the lower end of the voltage
comparator chain in the LM3914 to
which it is connected is also driven. In
addition the upper end of the chain
also goes up and down but 1.25 volts
more positive. This is set by the float-
ing voltage reference.

As the whole comparator chain is
ramped up and down, it passes the
fixed voltage from R1,2,3 divider chain.

This causes the dot display to sweep to
and fro along the LEDs. This is
equivalent to holding the bottom end
of the comparator chain fixed and
sweeping the input terminal instead,
but it overcomes the need for a low
impedance R1,2,3 divider chain. The
signal input needs less than 50nA bias
current while the comparator input
impedance is only about 10k and
would take 120uA; some other means
of setting the LED current would be
necessary.

The voltage actually present at pin 5
of the LM3914 is about 0.6 volts more
than the reference to the oscillators.
This means that the input seen by the
LM3914 is alway in the comparator
range and gives the correct display.

The display given by the circuitry
described so far is not as smooth as it
might be as the transition between one
LED and the next is quite abrupt. To
overcome this another oscillator
similar to the first is configured around
IC1a and b. This operates in exactly the
same way as the other but at a much
higher frequency. Its output “wob-
bles” the reference voltage seen by the
LM3914 via R10/C3 such that the dot
mode display is “smeared” across two
or three LEDs and the transitions are
much smoother. There is some interac-
tion between the two oscillators but
this is not visually obvious.
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Abbots Hill Chambers
1st Floor, Gower Street,
Derby DE1 1SD

|

I

Tel: Derby 0332/382433

Modules Power RMS Load Volt Max Size (mm) Price

RVM150S 70-150W 4.8 | +60 31x80x100 | 1+23.50

| 10+19.98

20+19.80

RVM300S 120-300W | 4-8 | +65 1 31x102x136 | 1+32.87

! ! 10+27.94

20+26.30

RVM400S 170-400W 4-8 | +65 47x89x136 40.92

RVM700S 300-700W 2-8 | +70 47x90x197 60.96

RVM700S Mounted on Heat Sink 70.40
KIT PRICE

RVM1508 1+19.50 10+15.98 20+15.80

RVM300S 1+28.87 10+-23.84 10+22.30

MAIL ORDER ONLY

RVM RANGE OF POWER MOSFET AMPLIFIERMODULES.
These Power Mosfet Modules are very reliable. driving dif-
ficultloads is noproblem. Application from hi power systems
to studio to domestic hi-fi

All of our modules are built and
guarantee.

We also supply a range of heat sinks.
ded for RVM modules.

tmae

tested anc carry a 2 year

All prices include post & pacxing
(Quantity discount available)

To order send cash with order, or cheque/posizl orger

Delivery onourModulesandHeat Sink or same day dispatch
whenorderisreceivedwithcash, allow7 dayswithchegueor
postal order.

[Vewrad

NEWRAD INSTRUMENT CASES LTD

Manufacturers for the Electronics Industry

UNIT 19 - WICK INDUSTRIAL ESTATE - GORE ROAD
NEW MILTON - HANTS - BH25 6SJ
Telephone: NEW MILTON 615774/621195

G
G
i

WE MANUFACTURER BEAUTIFUL ENCLOSURES
At prices you will find difficult to beat.

ox €3 from BOp to rack mounted units from €15 and a host of ranges
s1zes .0 between. Well made - well finished - and all British

Senc iarge SAE for catalogue which includes £5 in vouchers

TOROIDALS

The toroidal transformer is now accepted as the standard in industry,
overtaking the obsolete laminated type. Industry has been guick to
recognise the advantages toroidals 6ffer in size, weight, lower radiated
field and, thanks to |.L.P,, PRICE,

Qur large standard range is complemented by our SPECIAL DESIGN
section which can offer a prototype service within 14 DAYS together
with a,short lead time on quanlity orders which can be programmed to
your requirements with no price penalty.

STEEL DISHED

WASHER

OUTER

INSULATION ﬁé

SECONDARY

WINDING

INSULATION

PRIMARY
WINDING

NEOPRENE
WASHERS

15 VA 50 VA 120 VA 225 VA 500 VA
62 x 34mm 0.35Kg 80 x 35mm 0.9Kg 80 » 40mm 1.2Kg 110 x 45mm 2.2Kg 140 x 60mm 4Kg .
Regulation 19% Regulation 13% Fagulation 11% Regulation 7% Regulation 4% !th a Toroid?
SERIES SECONDARY RMS 2:610 66 416 1000 6x012 12412 938 8x016 25425 10 00 Smal!er' size 8,1 weng_ht to meet
No Voits Current 2104 1 7 666 gxg:g lg*:g 230 8x017 30430 833 modern ‘slimline’ requirements.
21012 500 » & 5 8x018 35435 714 - q H
0x010 646 125 22013 100 6x015 22422 511 8x026 40440 a0 _Low electrically induced
0x011 9+9 083 21014 333 6x016 25425 450 8x025 45445 555 noise demanded by compact
0x012 12412 063 2x015 272 6x017 30430 375 8x033  50+50 500 equipment.
0%013 15415 050 2x016 240 6x018 35435 321 Bx042  S5+55 454 * ' High effici bli
0x014 18+18 042 21017 200 62026 40+40 281 8x028 110 454 19 efficiency enabling
0x015 22422 034 2x028 171 6x025 45445 250 8x029 220 227 conservative rating whilst main-
0x016  25+25 030 24026 109 62033 50+50 225 84030 240 208 @ining size advanta
0x017  30+30 025 21030 054 6x028 110 204 FEVA sy 9 1tages.
; - 050 6x029 220 102 ower operating temperature,
(encased in ABS plastic) - 0 02070 540 09 140 ;757\"‘ 4%5Kg
mm K3 tion
70 x 30m:rsr(\) VA 0.45Kg éegu‘ﬂ“of‘ 2% 108, aroes RN 110 50300 VA 2.6K 9x017 Egu:10a Iao 1041 Glipy DILA7
. Regulati s x 50mm .6Kg x! + - . :
Regulation 18% R AL B Regulation 6% o e Bep Ex-stock delivery for small
' 889, 9x026  40+40 781 quantities
@10 606 250 3011 2‘? 666 7X013 15415 1000 %025 45445 694 * Gold ervi il
12011 9+9 1 86 3:012 12412 523 7x01a  18e18 DA% Hee B o old service available. 21 days
1012 12412 125 ax013 15415 4 P
QoojiEs leol e 3014 18418 S a0 §§+§§ ot 9x042  55+55 568 manufacture for urgent deliveries.
P > 9x028 110 568 .
1xo14 ;2*;2 ggg g:g:g 52153 gég 7x017 30430 500 N 220 284 * Byear no quibble guarantee.
™ N 7x018 35435 428 isti i
la01e 2272 e gxg;; 3?:80 g ) 22 9x030 240 260 Realistic delivery for volume
14017 30430 050 x ) 200 7x025  45+45 333 orders,
g’ggg gdg 145 7x033 50450 300 * No price penalty for call off
« 072 7x028 110 272 orders
086 7x029 220 136 .
74030 240 125
Prices including P&P and VAT Mail Order — Please make your crossed .
. cheques or postal orders payable to | LP Post to: ILP Electronics Ltd,, Dept. 2
VA Size £ VA Size € Y
15 ) 6.08 160 5 Electronics Ltd Graham Bell House, Roper Close,
gg ; 3(8); 5[2)8 ;3 Trad:df lNie will open \(O;Jr ;:redl( afgct:um Canterbury, Kent. CT2 7EP
imm 1atel upon recel ) our Tirs $ - -
2 5 1610 500 8 el y up ptoty Tel: (0227) 54778 Telex: 966780
120 4 1097 625 9

For 110V primary insert “O’" in place of ’X"" in type number,
“1" in place of X' in type number
For 240V primary (UK) insert 2" in place of ‘X'’ in type number
IMPORTANT: Regulation - All voltages quoted are FULL LOAD.

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

For 220V primary {Europe)} insert

o =
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SPECTRUM STAGE
LIGHTING INTERFACE

Would you like to computerize your scene changes, or light your
living room? Richard Neep could have the project for you.

he stage lighting unit,
T published in January, Feb-
ruary, April and May of 1983
is still giving cause for
interest, if readers’ letters
are anything to go by (perhaps it's
just that we forgot to tell you
the specs of some of the transfor-
mers at the time. ..). The design
presented here will interface a Sin-
clair Spectrum home-computer to
the unit

This project replaces the
keyboard and memaory of the
original project and is directly
compatible with the autofade
units. Using the computer has
several advantages over the
original control system. The data
can be stored on tape instead of
relying on battery backed-up
RAM, the lighting changes can be
more sophisticated; and the whole
system can be made more user
friendly. This last point is perhaps
the most important; data can be
entered in plain, ordinary decimal
and displayed on the TV monitor
rather than in octal on the LED dis-
play on the original.

First, we shall look at the
hardware, then we shall give some
notes on the necessary software;
finally, we shall look at other uses.

Ins And Outs

The Spectrum has a very large
capacity for control applications,
there being potentially 65,535
input or ouput locations. Some of
these are reserved by the machine
for the keyboard, tape interface,
Frinter, etc. There are further

imitations in that the Spectrum is
happier if only one of the lower
five address lines goes low at any
one time, which, as we've seen
before (Spectrum Control Port,
p44, ETI October) means that pro-
jects are best designed to use out-
put addresses which are one less
than multiples of 32.

If these numbers are written
out in binary, it can be seen that

72

the lower five address bits are all
high. The next four address bits,
A5 to A8, are used to decode the
16 outputs of the interface.
Extrapolating this method can
provide up to 2048 such outputs.

The actual circuit of the
decoder is quite straightforward.
When an OUT command is pro-
cessed by the Spectrum, the
IORQ and WR lines are taken low.
The circuit is designed so that
when the lowest five address lines
go low, the next four
address lines (A5 to A8) will be
used to point to one of the
autofade units. This autofade unit
will then latch in the buffered and
slightly rearranged data on the
Spectrum’s data bus.

The re-arrangement of the data
was found to be less hassle than
writing software to do the re-
arranging The autofade units use
bits DO to D2 to determine the
final light-level from the controlled
lamp, while bits D3 to D7 are used
to determine the fade speed (how
quickly the light changes from the
old level to the new one). The
authors of the original had
decided to reverse the significance
of the bits, ie D3 is the most
significant of the speed bits,
whereas D2 is the most significant
of the final level bits.

Software Options

The software to accompany
this project is largely a matter of
personal taste and is best tailored
to individual requirements. On the
Spectrum, the format of the QOUT
command is: OUT (address),
(value), where the value is a num-
ber between 0 and 255, ie a single
byte written in decimal.

In the stage lighting unit, the
eight bits of the byte are split into
two sections; as already men-
tioned, the top five bits (D7 to D3)
are used to control the fade speed,
but with D7 as the LSB and D3 the

MSB. However, the connections to
these bits are reversed on the
interface PCB, making D7 the MSB
and D3 the LSB so far as the
software is concerned. The lower
three bits, DO to D2, control the
final brightness, with D2 the MSB.

The light level and fade speeds
would obviously be most con-
veniently entered into the com-
puter as decimal numbers, and
stored in an array. Therefore a
routine is needed to combine the
two decimal numbers and pro-
duce a single number between 0
and 255.

The use of the five bits for the
fade speed means that there are a
total of 25 or 32 different fade
speeds, from 0 to 31 decimal.
Three bits for the final light level
means 22 different level settings,
from O to 7. If required, it would
be a simple enough matter to
write a routine which allows these
to be entered as percentages and
then scales the percentages to the
nearest equivalent whole number
intherange0 to31 or0 to7, as
appropriate.

The next step is to combine the
two numbers into one; this can be
achieved by multiplying the fade
speed by 8 and acﬁiing the light
level. A worked example would
perhaps make this clearer.

Suppose we wish to fade to a
light level of 45% at a speed of
85%. First, convert to the scaled 3-
bit (level) and 5-bit (speed)
components:

speed: 85% x31/100 =
26.35; truncated to 26; binary
11010

level: 45% x 7/100 = 3.15; trun-
cated to 3; binary 011

Next multiply speed by 8:
speed: 26 x8 = 208; binary
1101000
(Note: it is vital that the truncation
is carried out before the mul-
tiplication, otherwise the fractional
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part of the speed will throw up
non-zero digits in the lower three
bits after multiplication.

Next, add the two numbers:

208 binary: 11010000
+3  binary: 011

speed:
level:

combined: 211 binary: 11010011

This is the final result; looking
at the first five bits, 11010, this is
26 decimal or 84% of 31. (31 is the
maximum speed). The final three
bits are 011 which is 3 decimal or
43% of 7 (7 is the maximum
brightness).

The rest of the software
depends on the individuai prefer-
ences of the user and the speed of
operation required. Two programs
have been written by the author,
one of which is fast but gives
limited information suitable for
rock band or disco-applications;
the other program is slower for
traditional theatre use, and gives

ETI NOVEMBER 1984

pretty coloured bar-graphs of the
fight [evels for each scene.

Other Uses

Dare we say it, but this port
could fairly simply be converted to
an output-only control port All
that would be necessary would be
to have a number of pairs of four-
bit latches, like ICs31 and 32 in
Fig. 1, all wired in parallel to the
data lines, but with their individual
latch lines going to different latch
enable outputs from the interface.

Individual bits on the data bus
can be controlled quite easily. The
general rule is that if you wish to
control the nth bit on the data bus,
you multiply 0 or 1 (as approp-
riate) by 2%, The numbers
generated in this way can just be
added together to take the num-
ber to be OUTput. So, to put1 on
the bit0, 1 on bit2 and 1 on bit 3,
the sum is

|| directly to one gate input of 1C4, as

The data lines are buffered by IC1a-h,
then crossed to change the order. This '
is made necessary by the auto-fade
units in the orginal stage-lighting units
have the data for the fade speed (D3
to D7) back-to-front, ie D3 is the most |
significant bit and D7 the least. It is, of
course, generally easier ot cross a few
tracks than it is to write complicated
software. The buffered data is then fed
to all the autofade units in the main
stage lighting unit; DO te D2 control the
final briginess of the controlled light.
1C4 is a 4-10-16 line decoder; when
the two gate inputs G1 and G2 are low,
the output line pointed to by address
inputs A B,C,D will go low (all outputs
are normally high). This is used to
select which of the auto-fade units is
to latch in the data on the data lines.
Gating of the decoder is performed
by 1C2a and 1C3; the WR line is taken

this is the narrowest of the signals
from the Z80. IORQ is inverted then
NANDed with the address lines A0 tp |
A4; this is then used to provide the
input to the other gate input on 1C4.

The power for tEe circuit is derived
from the unregulated 9V supply avail-
able on the Spectrum edge connector;
a 7805 regulates the 9V to the
required 5V.

Fig. 1 Circuit diagram; note that 1C30
and 31 are on the fader boards of the
main unit.

1x204+1x210x23 +1 x23
=1x1+1x2+0x4+1x8
=1+2+4+0+8

=11

11 in binary is 1011, which is
what is required.

Up to sixteen latch pairs can
be driven this way, giving a grand
total of 128 on/off switches!

Construction

Construction of this project
should be quite straightforward.
We have designed the PCB so that
the Spectrum edge connector can
sit directly on the PCB.

We suggest commencing con-
struction of the PCB by inserting
and soldering all the |C sockets. It
will then be fairly easy to locate all
the wire links, of which there are
20, all in the supply lines. After
soldering the wire links, insert and
solder the capacitors and SKI1.
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PROJECT : Lighting Interface
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Fig. 2 Overlay diagram of the PCB.
We suggest the next stage as a
check against shorts on the PCB.
Plug in the board and check that
your Spectrum works correctly
with the board in position; if it
does not, switch off immediately
and look for the fault. If it does,
insert and solder 1C7, and repeat,
this time checking for 5V across all
the supply line decoupling capaci-

tors and the appropriate IC socket
pins.

Finally, insert the remaining ICs
and test again; try outputting data
in the relevant address range, to
check that this does not cause any
faults.

When linking up to the stage
lighting unit, you can use ribbon
cable and just parallel all the data

PARTS LIST
CAPACITORS
C1 2u2 16V tantalum
bead
C2,3 100n ceramic
SEMICONDUCTORS
1C1 7415244
1C2,5,6 741504
1C3 741830
1C4 74LS154
1C7
MISCELLANEOUS
PCB; Spectrum edge connector; rib-
bon cable, wire, solder, etc.

BUYLINES
Nothing here should cause any pro-
blems; the PCB will be available

through our PCB service.

and latch enable lines, if you used
the PCBs as printed with the
original articles, as all the latch
selection was done with links on
the PCB. Alternatively, you could
use ribbon cable for just the data
bus, and single wires to the rele-
vent latch enables,

Before using the light unit in
anger, we would suggest perform-
ing OUTs to the latches and
checking that the correct data
arrives at them (don't forget that
the data bus is twisted). ETI

1 FARNELL F237/D7/10SC0-7V, 10A
1 FARNELL N 300 £5V, 12V, 200W
1 FARNELL G12/108,8V-12.6V, 10A

1 GOULD DC 360 5V, 20A
9 GOULD PMA 51/24 0-30V, 5A

1 GOULD MG5-20B 5V, 20A
1 ADVANCE PMA 51 0-30V, 5A

WITH GUIDES N STRIP
ELECTRICAL MATRIX

AVAILABLE. NEW N BOXED

Price Inc. Post n VAT
4 FARNELL N100 5V, £12V, £24V, 100W

3 FANRELL 7/10RC (EX EQUIP) +5V, 10A
2 FARNELL 7/10RC (EX EQUIP) 2 X 12V, 10A
9 HEWLETT PACKARD G2605M 5V, 100A

1 GOULD PMA 47 (MARKED) 0-15V, 3A

1 ADVANCE MG5/40 5V, 40A (EX EQUIP BUT AS NEW)

4 ITT MP20BS 0-30V, 20A (WEIGHT 18KG)
10 ITT 484 LFE7560 27.5V, 10A (WEIGHT 15KG)

QTU 19” RACK KITS DIE PANELS 8% X 16”
QTY LYNX KEYBOARDS 58 KEYS IN8X BY 10Y

18 CENTRONICS PRINTER MOD 792 (SERIAL) SPECIAL
PURCHASE OF DISCONTINUED MODEL. SPARES STILL

75.00

ELECTRONIC SECURITY

50.00
95.00
130. 00
50.00
50.00
60.00
60.00
120.00
50.00
75.00
100.00

100.00
65.00 (3).
50.00

ALM22 ALARM CONTROL UNIT

* Independently adjustable entry and exit delays * Anti-false alarm circuitry * 24 hour
tamper protection *Tamper protected wiring *Walk test facility *0On board
courtesy buzzer * Bell shutdown timer * Auto reset option *Soak test facility * On
board 1 Amp fused power supply * Automatic standby battery charger * Extensive
interference filtering. The unit requires 15-0-15 V. transfarmer, keyswitch, and LEDS

This high performance module is used in
AUTROL professional alarm equipment. It will
enable you to assemble a sophisticated alarm
system at a very low price. It will support all
types of detection devices such as magnetic
contacts, pressure mats, ultrasonic or passive
infra red movement detectors. Screw terminals
are fitted for easy instaliation

Just {ook at the advanced features! * Immediate
alarm circuit * Separate delayed access circuit

READY BUILT AND TESTED £25.95 + VAT

20.50

20.50

195.00

SBM10 SELF ACTIVATING BELL MODULE

KS2. 2 position keyswitch for use with

QTY RODIME 5MEG HARD DISK DRIVES SERIES RO 200
ALOWCOSTWAYTO IMPROVE YOURSYSTEM TECH
SPEC AND INTERFACE DATA SUPPLIED 250.00

REMEMBER, ALL PRICES INCLUDE VAT AND CARRIAGE.
TRADE ENQUIRES WELCOME QUANTITY ITEMS.

DIONICS

UNIT 50, WHITEMOOR ROAD, KENILWORTH,
WARWICKS CV8 2BP
TEL: 0926 59658 TELEX: 312440 PBSSPA G
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Used in conjunction with the ALM22, this
module goes inside the external bell unit
and monitors its feed wiring. Any tam-
pering with the unit or its wiring will
cause the bells to sound.

READY BUILT AND TESTED £5.95 + VAT

ALM22, £3.38 + VAT
KS4. 4 position keyswitch for use with
ALM22. Allows upstairs to be switched
off at night. £5.70 + VAT
MT1. 15015 1 A, transformer for use
with ALM22, £3.45 + VAT
W8. External bell box, red or white
plastic coated. £8.00 + VAT

CH1. Control unit housing, 18 SWG
hinged front door, size: 12”x9"x3" un-

drilled. £8.00 + VAT
83 Rechargeable standby battery 12 V.
9 AH, £9.45 + VAT

COMPREHENSIVE LITERATURE IS AVAILABLE ON ALL ITEMS

We supply a plete range of

ies and

from

ready built systems. Send for full information.

quip g o P

Add 70p carriage to all orders, Add 15% VAT to order total. {inc. carriage). Please allow 14 days for

AUTROL LTD (Dept C)

Ten Acres, Foundry Lane, Loosley Row, Princes Risborough, Bucks. HP17 ONY

delivery.

Tel. Factory: 084 44 7805

Literature: 0494 33171 (Mailing Agency!
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MDEX disc O/S + BASIC £95
MDEX Professional Dev. Sys. £275
CORTEX POWER-BASIC disc extensions £45
MDEX Languages

ASM FORTH PASCAL SPL QBASIC META
Software to make the CORTEX go!

Disc Drives
80 track double-sided double-density £190
40 track single-sided double-density £120

E-BUS Floppy/Winchester Controller
E-BUS 64/128 K/bytes DRAM card
‘E-BUS 9995 Processor card

80*24 Character video card

CORTEX tape
Space Bugs, Pontoon, Smalt Breakout Micropede,
Pengo each £6

User Group!l! ‘Brainstem’ out NOW.

Please add VAT to all prices.

MICRO PROCESSOR ENG LTD
e 21 HANLEY ROAD SHIRLEY

_\\n

SOUTHAMPTON
SO1 5AP
TEL: 0703 780084 |

‘Rummoethon \\ Y |
rotasksonda. .,
ZXSI-FORIH RoM7’

Sure! More than 10 tasks The ZX81-FORTH ROM gives
simultaneously and, in some you a normal keyboard with a 64
cases, up ta 300 times faster! character buffer and repeat, it

‘That's what replacing the basic supports the 16k, 32k, 64k RAM
ROM with the new FORTH does packs, itis fig- FORTH compatlble

‘forthe ZX81—and more! and itsupports the ZX printer.
j The brains behind the The price, too, is almost
ibreakthrough belong to David unbelievable. As a "fit it yourself
iHusband, and he's building Eprom’’, complete with manual,

ISkywave Software on the strength it's just £25+ VAT,

;ofit. Alreadyorders areflooding  Add £2 p&p UK (£5 Europe, £10

'inand it's easy to see why outside Europe) and send your
The ZX81-FORTHROM gives ~ order to the address below.

you a totally new system. In =,

addition to multi-tasking and split =

screen window capability, you

: SI&vw*wo
can also edit a program while
three or four others are executing, SOFTWARE

schecule tasks to run from 50 Daviel Hivshane
umes erEC‘Ond toonce a year, ‘?‘nd 73 Curzon Road, Bournemouth,
A0 3 “urtner modification switch BH1 4PW, ENGLAND

-~
1o

(D

n FCRTH and BASIC Tel: (0202)302385.
wheneveryolu like ETI/22 International +44 202 302385.

Bring the enjoyment back into your hobby
with a kit from Heathkit. The beautifully
illustrated documentation and step-by-
step instructions make building a Heathkit
arelaxing, absorbing pleasure! Choose
from their huge range of fascinating kits
and self-instruction electronics and
computing courses.

The Heathkit range includes the ultimate
in amateur radio kits, computerised
weather stations, a highly soph-
isticated robot, a 16-bit comp-
uter kit and a range of
home (or classroom)
learning courses. These
state-of-the-art courses
have easy-to-under-
stand texts and -
illustrations,
divided into sect-
ions so that you can
progress at your
own pace, whilst
the hands-on exper-
iments ensure long-
term retention of the
material covered.

ETI NOVEMBER 1984

Heathkit - IT’'S A PLEASURE 10 BUILD

You'll find Heathkits available for Amateur Radio
Gear ® Car Test Equipment ® Kits For The Home
® Self-Instruction Courses ® Computer Kits ® Test
¢ Instrument Kits @ Kits For Weather Measurements.

All the most popular kits and educational products
are fully detailed in the 1984 Maplin catalogue (see
outside back cover of this magazine for details) or
for the full list of Heathkit products send 50p for
: the Heathkit International Catalogue
complete with a UK price list of all
items.

All Heathkit products available in
the UK from:

Maplin Electronic
Supplies Ltd.

P.O. Box 3, Rayleigh,
Essex, SS6 8LR.

Tel: (0702) 552911.

(For shop addresses see back cover.)
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The Prizes:

You could win £2,500 to be spent
on adream holiday of your choice
for you and your family!

Second prize —a complete Canon
portable video outfit worth £1,300.
Third prize —a BBC Model B micro
computer plus software worth £450.

Fourth prize — Minolta X700 camera /
with a 50mm lens and flashgun, /
worth £280.

5
Howto 9
S

enter:

Justidentify the twelve
objects pictured
opposite....

HINT —the Argus Specialist
Magazines listed below might give you a clue:
Eiectronics Today International Games Computing
Personai Computing Today Photoplay Movies and Video
Movie Maker ZX Computing

Your Modei Railway Military Modelling

Clocks Hi-Fi Now!

Home Computing Weekly Winemaker

Beatbox Citizens Band

Ham Radio Today Model Boats

Electronics Video Today

35mm Photography Popular Crafts

Model Cars Which Video?

Woodworker Your Commodore

and write your (one-word) answers in the spaces provided an
the coupon. Forinstance, if you think that number3isa
record, write ‘record’ in the space nextto 9 on the coupon and
soon. Thentellusinupto 20 words why MAGAZINES
MAKE IDEAL HOLIDAY READING. Complete the coupon
in BLOCK LETTERS, and send itto: DREAM HOLIDAY
COMPETITION, Argus Specialist Publications Ltd.,

No 1 Golden Square, London W1R 3AB, to reach us no later
than 31st December 1984,

Competition rules

1 The competition Is opento all UK and Eire readers except employees of Argus Specialist Publications LId .
their printers and distributors

2 Aslong as an original coupon from the magazine(s) ol your choice is used for each entry there is no fimit
to the number of entries per person Photocopied coupons will nol be accepted

3 All entries must be postmarked betore 31st December 1984

4 The prizes will be awarded to the first four entrants who identify the twelve objects correctly and whose
completed sentence is judged the most apt and original

5 No correspondence will be entered into about the competition resulis; the judges deciston s final
6 Winners will be notified by post and the results will be published in a future issue of this magazine

The 12 objects are

R o . LG | e 2ty ; o 2 Bt i wim opa Wb il e eallenad
[l 285 vt e A B A ey i ot e e = L 91 .........................
IO i el s 115 SIS Al e s wiatravarra =il : 12

Magazines make ideal holiday reading because (up to 20 words)

NAME(BLOCKLETTERS) R AGE (if under 18)

ADDRESS .
Send to DREAM HOLIDAY COMPETITION, Argus Specialist Publications, No 1 Golden Square, London W1R 3AB.




PERPETUAL

PENDULUM

PROJECT

More attractive than magnetic sculptures, more swinging than
a Newton’s cradle, Damon Hart-Davis describes the latest
thing in executive toys.

here is no such thing as per
TpetualmoUon Ho vever, this
project attempts to mimis

with the help of a Htt'e
and a magnet or twao. 1w
structed as the "proj ect e
an A/O examination in ele
and it was hoped that the swingi
motion might hypnotis
examiners into giving the
a high mark.

The basic principle behing the
project is quite simple: a
swings on the end of 2 pi
cord. At the centre oi th
a coil with some electronics. 7
magnet causes a smail valt
appear across the coil, ar*‘
detected by the elects
electronics then caus esat
current to flow through anat
coil on the same bobbin, wh
administers a‘kick’ to the pe
dulum and keeps it going.

To make the motion of the
pendulum more interesting cther
permanent magnets can be placed
around the PCB containing the
electronics and coil; this will
deflect the pendulum swing from
being regular, making it random,
and to some minds, more inter-
esting,

The Circuit

The circuit is quite straightfor-
ward; 1C1 forms the input detec-
tor, and Q1 switches on with a
sufficiently large output from ICT.
IC2 aand b form a monostable,
[C2c inverts the output from the
monostable and Q2 drives the
‘kick’ coil.

The main problem with this cir-
cuit will be its tendency to
oscillate. The two coils on the
same core constitute a transfor-
mer, and although the coupling
between the coils isn't very good
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HOW IT WORKS

When the pendulum moves away from
the coil, a voltage is induced in L1 such
that the R1 end goes negative with res-
pect to OV. The amplitude of the
induced voltage varies according to the
speed of swing of the pendulum and the
distance between it and the iron core of
the coil, but will be of the order of
10mV.

Because the output coil L2 is wound
on the same core as the sensor coil there
is a risk of the higher amplitude output
pulses being coupled backinto the input
and causing oscillation. To reduce this
| risk, the circuithasbeenarranged so that
such induced voltages will be positive
with respect to OV. Diode D1 will then
conduct and prevent the voltage rising
above its forward conductionvalue. R1is
included to limit the current which flows
under these conditions; without it, L1
and 12 would appear as a transformer
with a shorted output, and this would
cause the transistor driving L2 to get
very hot.

R2, R3, C1 and IC1 form an inverting
amplifier withra gain of 100. C1 limits the
bandwidth of the amplifier and therefore
helps to prevent instability and oscilla-
tion. The output of the stage is fed to the
circuitformedbyR4, R5 and Q1, aswitch

whose action is largely independent of
the supply voltage. This converts the
analogue output of the op-amp, which
varies in level according to the stimulus,
into a logic signal switching quickly and
cleanly between logic high and low
states.

The output of Q1 is then fed toamon-
ostable multivibrator formed by 1Q2a,
1IC2c, C2 and R6. The monostable is
triggered when Q1 collector goes low,
whereupon the output will go low for0.2
seconds and then return to the high
state. This delay further reduces the risk
of the circuit as a whole oscillating and
also ensures that the output pulse is of
long enough duration to drive the pen-
dulum well away from the coil. Without
it, the pendulum might wellmove around
the coil in a small circle rather than
swinging across it.

1C2b is used to invert the output of
the monostable before feeding it to the
coil driver transistor, Q2. R8 is included
to limit the current flowing through the
coil and the collector circuit of Q2
should the coil have a resistance of less
than about 4C0R. D2 protects the tran-
sistor againsthighback-EMFs generated
when the current through the coil is
removed.

Fig. 1 Circuit diagram of the perpetual pendulum.
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Fig. 2 Component overlay diagram for
the PCB.

_______PARTS LIST__
RESISTORS (all %4 W, 5%)
R1 47k (see text)
R2,4,5 10k
R3 ™
R6 10M
R7 1k
R8 as required to bring

coil resistance up to
approximately 400R

CAPACITORS

(o] 10n ceramic

Q 47n ceramic

a 10u, 16V  axial

electrolytic

SEMICONDUCTORS

11 CA3140

1C2 4011

Q1 BC109C or BC1821L
Q2 BFY51 or 2N3053
D1 1N4148

D2,3 1N4001

MISCELLANEOUS
L1,2 see text

PCB; sockets for ICs if desired; perma-
nent magnet; case, battery or PSU, etc.

— BUYLINES ___

The only item here which might present
any problems is the relay used for L1/12.
Ours was rescued from a fruit machine
and had a48V, 10k ohm coil, but we have
not been able to locate a supplier for
these. Most constructors should be able
to find something in the junk box which
would work reasonably well, but if you
really are stuck then try one of the 24V
open relays available from Maplin and
other suppliers.

78

(it isn't meant to be) it will pro-
bably be enough to cause pro-
blems. The gain of the detector is
100, which is tapered off at higher
frequencies by C1. The remainder
of the circuit is nominally digital,
but digital circuits have a nasty
habit of behaving like analogue
ones just when you don’t want
them to.

Construction

Assembling the PCB should
present no problems and the only
points to watch here are the usual
ones, such as getting the ICs and
the transistors the right way
around and not inserting these
components until after the resis-
tors and capacitors have been
soldered.

The coil used in the prototype
for L1 consisted of an‘open’ type
relay rated at 48V, 10k The relay
was stripped of its contacts and
swinging arm to leave just the coil,
plastic bobbin and iron core. Two
hundred turns of 36 SWG
enamelled copper wire were then
wound on top of the existing coil
to form L2. The rating of the relay
coil is not too critical and it is pro-
bable that most coils with a [arge
number of turns and a resistance
of a few k ohm or more would do.
Room has been left on the PCB for
resistors in series with both L1 and
L2, and it may be necessary to
experiment with different values
of resistance to get the circuit to
work correctly.

PROJECT : Pendulum

As explained in the How It
Works section, it is important for
correct operation that the two
coils are wired in the correct sense
relative to one another. The
voltage induced in L1 must be
positive with respect to OV when
L2 is pulsed and negative with res-
pect to OV when the pendulum is
moved away from it It should be
possible to find the correct
arrangement by experiment, and
no damage can be done by getting
it wrong at a first attempt. If you
have access to an oscilloscope ora
reasonably high impedance milli-
voltmeter, you can determine the
correct arrangement by connect-
ing up L2 anc?determining the
polarity of the voltage across L1
when Q1 collector is temporarily
shorted to ground.

Choice of case for the project is
left very much up t