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Much more than just kits
quite simply the best way
to make music ...

Powertran have been designing and manutacturing high-quality electronic kits for more than
a8 decade. Thousands have been purchased and assembled:by constructors throughout the
UK and world-wide. Many of our regular clients have built the entire ran\ge — several times!
A Powertran kit makes an excellent gift for the electronics enthusiast; and is a gift that,
when constructed, may be given again.

Our reputation rests on these unshakeable foundations — we use the most imaginative and
ingenious designers; we use high grade components subjected to rigid quality control; our
kits are complete, even screws and wire are included; we take care with packing and
despatch; our instructions are clear and always fully comprehensive ..., and if that weren’t
enough we back it up with our money-back guarantee. Powertran care and your skill gives
you that something special.

Among tha most popuiar of our kits are the fabulous ‘Transcendent’ range of synthasisers. Designed by the expert
‘In the field, Tim Orr, and faatured in Electronics Today Internatlonal — those kits represent the zanith in both
constructional Ingenuity and musical performance. Thanks to our fuily lilustrated, carefully diagrammed 30 pages
plus of constructional notes the ‘Transcendent’ range is comfortably within the capability of most enthusiasts. A
great many 'first time builders’ have completad them without difficulty and are justifiably pleased with the results.

TRANSCENDENT POLYSYNTH - briliant design work and tigh technology companents give the home constructor a maching of such
versalllity and range, equalled only by factory-mada unils costing thousands of pounds. Despite the advancad electronics the kit is
mechanically simple with,minimal wiring and ribbon cable connectors. Solid teak cabinet, fully finished metalwork — a 100% complete kit
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TRANSCENDENT DPX - a-versathe 5 octave keyboard. Thé two audio
outputs caft be used simultaneously to give harpsichord and piano/honky-
tonk or reed and strings/brass both fully polyphonic. To add morg. . &
excitement there is a chorus/ensemble unit with strong or mild: affect i

switching. The DPX is an advanced design yet gare, and our superb

cons{ruction manual, make 1t a kit forevary enthusiast.
# SPECIAL CHRISTMAS PRICE — COMPLETE KIT £295 ( + VAT) = 1§

‘Sin%e _;_r;')nce + CHRISTMAS PRICE — complete kit £275
+ VA

Four voice % CHRISTMAS PRICE ~ compléte kit £395
{+ VAT)

Team #he polysyhth with the new matching four voice
expander — complete kit £249 (+ VAT}

Bdy both kits together for an even better bargaln!

/ - - ffe -l e~
T - \ “ TRANSCENDENT 2000 — a 3 octave keybaard vet with all the design
o B % ingenuty and thorough engineering that makes a superb
and versatile machine. Quality teak cabinet and quality components
J throughout — complete down to the 13 amp plug. Buy it — build
it — then plugrin and play it A truly professional sound.
r # SPECIAL CHRISTMAS PRICE — COMPLETE KIT £159¢ + VAT)

J 1024 COMPOSER - one of our latest designs. The Composer controls
the synth. with a sequance of up to 1024 neotes or equal selectiof! of sharter
sequences. Mains powered and with trickle-charged battety to preserve

programme after switch-off, ) )|
*SPECIAL CHRISTMAS PRICE — COMPLETE KIT£85{ + VAT) ‘

. . . write or phone for NEW 40 page ‘81/82 catalogue — FREE!
dibmee. ‘

PRICE STABILITY: Order wilh conlidence rrespective of any price changes we
will honour all prices n 1his adverusement untd the end of the month following the
month ot publicaiion of this issue |Errors and VAT rate changes excluded.
EXPORT ORDERS: No VAT. Postage charged ai actuat cost plus €1 handling and
documentation

U.K. ORDERS: Subject 10 15% surcharge tor VAT. No charge is made for carriage,
or at cursent rate if changed. Cheques, Access, Barclaycard accepled.

SECURICOR DELIVERY: For this optional service (U K. mainland only) add £2.50
IVAT incluswet per kit. FREE ON ORDERS OVER E100.
SALES COUNTER: If you prefer ta callect kit from the factory. call at Sales

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3NM. (0264) 64455.

, —be i Counte:. Open 93.m_-12 noan, 1-4 30p m. Monday- Thursday.
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~ WATFORD ELECTRONICS

33/35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND

RANSISTORS

10 BF222A MPSASE VNBBAF 2N3441/2 25C1678
MPSUQ2 z'rxwm 2N3663
MPSUOS ZTX 12§ 2N3702/3
MPSU0E

asflspsUs?
<MAIL ORDER. CALLERS WELCOME ] AT [V
: : 14 fl6F2s9 35l MaSUsE
e Watford {0823] 40588. Telex: 8956095 pobedsry £ B 1 4goE2c) MOS0
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS JES-§ Acy19/20 C308 16§BF236/7 Joc2s
PATCHED BY RETURN OF PQST. ‘TEAMS OF BUSINESS: CASH/CHEQUE/ 15 BF451 Jocas/as
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL INSTI- Al BC337/8 15 g:a%;/’ao 304
TUTIONS’ OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INGUIRY WELCOME. D142 BFRA1/79
P&P ADD EO%TO ALL ORDERS UNDER £10 NETT. OVERSEAS ORDERS POSTAGE AT soJEFRAgD/EY
COST. AIRVSURFACE. ACCESS ORDERS WELCOME. a2 14 g:’ﬁég
ses no VAT. Applicable to U.K. Customers only. Unless stated otharwise, all 14 12
nclusive uf&\:‘r Plaasa sdd 156% 10 the | costIncluding p&p. E
W stock thousands mors ite ¥ to visit us. We are situatad bahind Watford Football Ground. 13:
Nearest Underground/BR Station: &.ntford High Street. Opan Mondsy 1o Saturday. Ampls Free Cas A =
Plrklnq 3pace av-ilabh 80
ECTROLYTIC CAPREITORS: (Values are in uT) B00V: 10 52p; 47 78p: 63V 0.47, 1o.1 5.2.2,3.38p; 60
4.7 9p: 6.8, 10 10p; 15, 22, 12p; 33 15p; 47 12p; 100, 19p; 1000 70p. 50V: 47 12p; 68 20p; 220 2dp; 470 100.
32p: 2200 90p. 40V: 4.7, 15, 25’39 3300, 90p; 47400, 1zup '25V: 15, 6.8_10. 228p; 33 9p; 47 Bp; 0
150 12p; 220, 15p; 330 22p; 470 25p; 650, 1000, 3dp; 2200, 50p; 3360, 76p; 4750 92p; 16V: a: 47,100 90
3p; 125, 12p; 220 13p; 470, 20p; 680 34p; 1000 27p; 1500, 31p: 2200 36p; 3300 74p; 4700 79p. 13
TAG-END TYPE: 450V: 100F 65p; 70V: 4700, 245p; 84V: 3300 198p; 2200 139p; 50V, 3300 154p; 2200 50
110p; 40V: 4700 150p; 26V: 10.000 320p: 15.000 345p. gg z:g
48
OLYESTER CAPACITORS: Axial Lead Type
O ToE e on 33, 307, nB199: 100 15n. 18n.22n 12p: T3n, 47, 68n SIEMENS Pct 150 120
185:. 100n. 150n 20p; 220n 20p: 330n 42p: 470n 52p: 680n 60p; TuF 68p; 202 Tyrec':::l':t:;rc 1S £
polY. L
|sov 10nF, 12n, 330, 100n 1Ip‘ 150n, 220n 17p; 3300, 470n 30p; 680N, 38p; 4 }],g
1uF 420; Tu5 45p; 2u2 4Bp; 4:7 BSp. 250V 4 95
1000V: inf 17p: 100F 30p;° 150 40p: 22n 36p; 33n &2p: 47n, 100n 42p. InF, 1nS, 2n2, ;2 .
TER AADIAL LEAD CAPACITORS: 260V FEEDTHROUGH | 3n3. anl, 6n8, ]
7&“‘? 22n, Z7n 8p; $3n, 47n, 68n, 1000 7p; 1500, 2200 10p;§ CAPACITORS 100, 12n, 150 7p 28
330n, 470n 13p; 680n 13p; 1u 23p; 1u5 40p: 2u2 46p. 1000pF/ 450V Bp ';g:' 3;: 270, 313: 45§ 2N6135/6
TANTALUM BEAO CAPACITORS POTENTIOMETERS: fiotary, Carbon, | 39n, 56n, 68n 1np g 245138
ISV:-0.14F, 0:22, 0-33 16p; 047, 060, | Track 0.25W Lo & Lin. 82n,100n  10p 16l
1-0, 1.5 18p; 2.2, 3:3 18p; 4.7, 6.8 22p: 500!‘ K & 2K( ILinear only) Single 100v:
10 28p; 18V: 2.2, 3.3 16p: 4.7. 6.8_10 | Gan . 100n.120n  10p £340 2
18p; 15, ssp, 22 30p: 33, 47 40p; 100 5Kll—2MnSmgle Gang Log& Lin, 29p 150, 1800 1% MJE370 501
; 10V: 15, 22, 26p; 33, 47 35p; 100 5XN-2M( Singie Gang O/P Switeh 78p 220n 2700 “p WIE271 &3
3 5K11-2MIt Ocuble Gang 89p 3%33‘ T mg M50 b
. - MJES20 5582
VLAR FILM CAPACIT I a5 470n. 5800 26p
O E 3 @ ek 15 6p; 150F, 220, g‘,?&",:::fd"ﬂmﬂﬁm o 8800 21 2
30n, 40n, 47n 7p, S6n, 100n. 200n 3p; 5K{1-500K(} single gang 70p | WF MIET03S %5”
EQY 10K{1-500K(1 dual gang 1Mgp | 202 MPF102 10§
Self Stick Graduated Bozel  ° op NPF103 28
0-50F to \OnF 4 |5nF 22nF; BF179 MPF102
7 GIRF B, 1004F730v. Tp.| PRESET POTENTIOMETERS [ e MEF105 3
200nF/6V 8p 0.tw 5?(‘ HSMQ Mur;mure » :  accepred (£10 & k:sEL%GS
-, n i
SILVER MICA (Vakes ln 0F12 3327 | 073 10011 5. 3M horic. Iarger 10p "‘";LJ,‘:',E:’,""“ al ) MPSAQS
6.8, 8.2.10, 12. 15, 18 2.27,33,38, ) | g.25w 20012 4-TMflven. 1 hrough, wa do ; 16hMPSATZ
63, 75, B2, 85, 100, 120, 150, | ermat, Precision. muititurn, .75 the res 30l MPSASS | 25C1449
1Bp sach din 10011-100KQ R
RESISTORS Carbon Film High tg:; &
Stabllity Low Noise. Minialure &8
e e Toterance 5% :g
PGLYSTYRENE CAPACITORS: RAN! VAL 193 100
10pF 1o InFBp; 1.5nFto120F10P | vaw 2a2in ﬁ,‘fﬂ, L5 233 1o »
. | &
TR NP E TR VMMVERS oW 22010 'aM? EtZ 2p 1p 85
W 22n OMWEIZ sp ap B 195
io“ggﬂ’ JonF 2201 2:250F. S560F 300 | oo pgarai Fim 101LAMIT B dp %
1% Metal Fitm 0.5W510-1M Bp  6p %
R e 20.350pF 280;| 190 price spolies to Resistors of aach 2]
100.580pF 39p; 400-1250pF 48p _| value nat mixed. 250
.o 45
COMPUTER 57
SPECIAL OFFER 75 SERIES ICs de
I ML ;51 b B 3;:
i 50 140
741 8pin 14p  x12p e 140 1 aoace ‘e
NESS5 16p 14p 75188 5 121012 75
2114L-450n/300n 89p  90p ] jcagg g [2nz2 175
2114L.200n - 130p  116pj 75322 186 | 21144500 270
2532 or 2732 %p :ggp 7450 85 |2 113L3000" 20
7545 70
2708 or 2716 p py 75451 ¥z §§3
:1415
3 . 50
7805-6V 45p  3Bp 732 S0 it
DIODES __|BRIDGE &G |mazme k'
aans 1S IRECTIFIERS | ¢V €O, |uetzmon p
o Iplastic case) p | & ‘tv a5 Cr 795 8 IMB402 37
8Y100 24 § YATEGY 43343 CMOS 21143 i neao?, 30
8v126 2iamgev - 22| PRICES MC1489 75
Y127 12 | 327400y %% =) 2 &
CRO33 250 | ahenny 34 5 e %
0A3 40 | 9a7e0y 35 | Computer & }6116-3 16K =
DALY 200V 40 | LineariCs, [8502CPu 89
A 2474307 46 65
2A/600V 65 Texas o
R sA/looy B 250
OAsQ GA/400YV 95 - TTL74 378
SA%1 oyt ol B L TE
QA% 104/200v 215 | Motorola
OAZ00 10A/600v 350 | CMOS
badoz BA200V 240
LAY 3% | ALL PRIME
vmisoiL  s¢ | PRODUCT
Ao |Ihytistors
ISV 40DmWY

SAZ0V 40
Bpeach [ gagooy 48 16809
Range: Wiio | gaigoy 50
Fvilpw BABOOV 90 16820
pench f 154100y 78
— 122400V 95
TRIACS 12A800v 388 | 6843
3a200v 8 150
3300V
BA100V

180 |
C1060 3p po8se

84400V

BABLOV

ZB0Adart

LINEAR ICs
555CMOS

702

550§ 70914 pin

450 [l 705C 8 pin

560 @ 741 8 pin

oc [f 747C 14 pin
125,§ 748C € pin

245
25
35
32
VARICAPS
BAIG? 50
"BBIOSE 40
83106 40
MVAM2 185
MVAMI 15
1

r
2Nadas 130 )

15§ 7538 pin
15 fa10

6} 5200C)
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25 AY-1-1313A
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SWITCHES DIL SWITCHES YESOEOARDIRCL Y PLUGS & SOCKETS PANEL L‘EEEIEA:n%wsu!amd Singlo Pole
TOGGLE: 2A.250v. | {SPST)d way 70p; 6 way BSp: 1o 210, €120 Blzin | V0 Board 150p in- | METERS SW Normally Open. 200ma, S0V
g;g} o} Bway90p; 10way 146p. §,; x3la” 73p 52 | DiPBoard 330p | Jack Plug Secket line | psp be v ; :
SUB-MIN TOGGLE ) AR L i x 3% ﬂ: | HLCE ip ] smm ‘:Ixim] lsspp :g: So;aaﬁasmm RLts 7%155\"'01% Vo0
) P . 1 Q P
SPSToniof  5d4p | FOTARY SWITCHES: g;’,::?., Sl Tp | PROTO DEC | 3Smmiplastic) 10 i 0-100uA RLI&  1K7I112Viot8v | 120p
SEOTciover 600 | 3 o 12 way 2p/2 10 Sway: Yex 17" azep ¢ | $Dec 50p | vainpiieal 160 100 18p | 0.co0ua RUIS 3K 18V to 30V 135p
SeDTcentic o 850 | 3 0iie/2t0 4 way. dpizto3way 45p | Pkt.ot100 pins . 50p | Eurobroadbosrd  520p P 18 w5 1mp | SImA Pt | 2o
Spotface cunter  118p § Himboard ! P ]
ok 6 tags 1935 | ROTARY: Mains DP 250V 4Amp Pininseriontool 1626 | SuperstrioS52  998p | beresiereo 0P 4P 3P sty RLY7  1KSVie12v 29%5p
0POT cemure oft 885 | °'" YERO WIRING DALO ETCH i & W e | olooma Rte * Posi0 v ey 200
OPDT blased ?féh ROTARY: (M ak- 3-switch] ;EN ¢Sem,; 3;:, RESIST PEN gii.’:vm ®/p  W0p 3% &mmA P
ways . P Make a mulliway switch. Shafing as- para Spao P 5 t 1A Miniature, enclosed. PCB mount.
E:ﬁ;?ﬂ‘:‘“s'"""s p | sembly has adjusiabie sion. Atom. | Comos api| =iSeristeE_F Ny §E,’:: ,§; ‘:; :;: g-g‘s\v Our RLE serios.
mariates up o & walers ULTR. - P.CO.
Ipole2way 205p [ (OORES U I DP saitch). B bag Annyorous | TAANSDUCER Ha 1 B e | esvac RLE-91 170(1 coil, 7¥5 te 12V DC;
SLIDE 280V: Machanism only 00 | 1950 2 thp PEF 40KHz  398p pr ® | 0.300v AC Bagwsnx AC:1300VA/S0V  210p
OPDT1A 14p - BANANA .
DPDT maarf 15p WAFERS: [maké® before break) to fit COPPER CLAD BOARDS tmm 9% % - 3% oeth ﬁ&ﬁ\'i ‘wévw OC: 250v AC‘ 5‘\
DPDT A 13p the above swilch mechanism. Fib Singl Double- 2mm 13p 13p HLG 911 17012 coil, BV.14V: 250\/ AC
1 pole/12 way; 2 pole/8 way: 3 pole/d 1bre "‘gd" Toud SREP. . 3mm iwander) 11p 1ip - CRYSTALS op
PUSHBUTTONBA | woy:dpote/Sway; p/2way  Sep | glass 58 Top g5y 0% | 4mm Lo S RLG 118 7400 coil. 17V5-29v 35001
with 10mm Burton Mains DP dA Switch 1o fit 45p ' X6 o R 95p 100KH, 290 coil 2501
SPOTlatching 99p | Spacers 4p. Screen 6p 6700\ 2150 2 CO-ANIAL [TV] b 4
RAALIERE T DIL SOCKETS TDGE Plastic 0o 1ep  ep | TiakHe 281 cONTININTAL Cradio Type Reloys.
SEOTmoment 390 | pockeR: SA/250V SPST 28p | (TEXASILow Wire CONNECTORS: Metal 190  20p 40D ] oM 395 Minigture Plug-in relays, 110V DC:
OPDT moment 1455 | ROCKER: 10A/250V SPOT 38p Prot. Wrap | (Double type) 128MH; 382 | 12V AC. 2A/DC: 2.5A AC
Mini Non Locking ROCKER: 10A/250V OPOT c/alt  95p Spin  Bp 25p A L186 UHF Connectars {501)-CB) 1.6MMe SOW/100VA,
Push to Maké  15p ROCKER: 10A/250\ DPST with huon wpln 10 38p 2e0way - 120p plup P1259 40p; Raeducer Ilp, 1.8MHz 323 2 pole c/over 185(): 6V-18V. RL201
Pushio Broak  25p 8p | 1gpin  10p  &2p Z:15wey  — 135p | Socket$0223 Round Chassis 18432MHz 300 180p
18pin  16p  S52p 2x13 way 140p°145p | Socker 502395quaroPanel.._.ssp Hz 208 ;nglzu elover 13V o 35V 7?%1;
i 2122 vy 160p'165p 2.4576MHz 300 P
JUMPER LEADS (Ribbon Cablo Assembly) Mpin  22p  60p : : g -
Hies Single enied P Jumpars 24 inches 14 pin | 220 2p 109 | Z25eay 1061750 | gy GiN oCTAL 260v-6A/pln 2768M © 240 | 3 pole c/over SV fo 18Y; 1888
Loin e4p 145p: *B pin 165p; 24 Din 240p; 49 pln 385p. gug![: o 8 P36 ey 2358 Plug P551 199p; Socker 88p | 37900M 1o | Hish Powsr “Heavy Duyy P8
fiSeinjicp Doulle endeo HP wumpers 36pin 09p 7380 won Z69p 3.000MMs | 299 ] Mounting Cradie typo.
2dpin 88p | tength  14pin  16,.n  2dpin 40pin | a0pin  30p  $9p l 2582 way 2800 IEC 3 pin 250VEA 4032 250 | SP.CO. Power Gain 1:8000 340V
40pin 280p in 185p  205p  300p  485p Pluq‘ chassis mounting 40p | g 15430Mm 200 ACHBA: 35K VA o 19V: 1501)
———d  V2in 195p 215  3%5p  490p. | D CONNECTORS [Cannon typsl | Seoldercon st, free hanging 70 | 4433619 120 2%p
-1 24in 215p  23%p 350p  S4bp Pins  Plugs Sockets Covers Ping Socket. with 2 metre lead 1500 | 5 0MH2 240
Rl el el 230p 250p 37Sp  5%5p Gway 125p  145p | 100 pins 5.185M a0 | PEZO TRANSOUCERS
15way 135 1980  150p EATIO 524288M 390
;gx:‘; 20 | amenenoL IEESTS0 | Zway  170p  230p  130p | 580pins | ot SOCKETS 2.“,:,3"“ s50p | 6.0MH: 240 § PB-2720 i
PLUGS Centronics le} 657p 37way  290p 398p 185p I2Sp 28 way 820p; 40 way 875p 8:1“M':-(lx 2233 BUZZERS, rminlature, solid-sl;solls
5. BV: IV A 2V P
TRANSFORMERS: prm. 2600 VOLTAGE REGULATORS 2Bway 0" CONNECTOR Timmn: 2% | ToooeERER
6-0-6V: 5-0-9v; 12.0-12V 100m s8p CA3085 959 | iumpar Lead Cable Avaembly 7.550M 200 | LOUDSPEAKERS
pcb mnunung Miniatura. Sphl Bobbin ey LM304H 700 | 18" long. Single End, Male 8.0MHz 200 Mumamxe 0.aw: B 2in. 2%in,
SVA; z:ev L35A; 2x9V-0.15A; 2x12V.0.12A: 1A 703 metalcase ve LM309KP 990 | 18" iong, Single End. Female  625p | g pg313 g2 | andin
Z15v-, 2000 | sy 7805 145 905 z20p | LM30OH 1700 | 36" iong. Double Ended, M/M 10208 | Saeoaamd  sop L. 2Veind0%l 6401 or 8011 80p
VAL ZHev-05A; 29V-0.3A; 2x12V-025A0 | 12v 7812 45p 7912 220p | LM30SH 149p {136 long; Double Ended. FIF 1010p | 93750 323 [ WANDER MIXE
2x15V-0, - 210 | 1sv 7818 1455 LM30%K 135P" 11367 long, Doudla Ended, M/F 1000 .| To.0MH: 260 | n Radlo microphone th
e Sonbin P 18V 7818 145 Sl o of 10TMHE 270 | eansiarms your FM cadia nto
gVA: 2n6V-D.5A; 2x9V-06A; 2x12V-0.3A; 1A TO220 Plastic Gasing LM323K 550p ANTEX SOLDERING IRON Mz o o | cordiess PA Sysiem Just wnedn
x 15V-0,254 220p 5y 7805 7 s55p LMI25N 240p - 15W 4200: CX17W 430p. y W . your tadio on to J0MHe, turn on the
13VA: 2xaSV-13A; Zx6VAAL ZxIV-06A: | 30 9500 oof 7912 55p | LM3ZEN 240p [ CCN-15W dd0p: CX25wW 4dsp, | 16.0MHz 275 | wandar Mike and you hava instant
2012V-0.54; Zx15V-0.44; 2x20¥-0 34 avla1silso 7315 ssp | tMa2? 210p { Sparslips, assorted sizes 50p | 18MHz 240 righgualiylibalndiirenioilcnion;
275p (35p p&p) 1By 788 509 7918 s5p | LM723 35p | SpareElements 2109 18.432M 240 | pA System. Has a ranga of 100 *eel
28VA:  2xBV-1.5A: 2x9V-1.2A. 2x12v-1A; 2av 7B24 50p TAASS0 S0p {ron stand with sponga 180p 19.968MHz 300 fio Alsa supplied is & me"e'cahle
5’52,5"'0“-‘ z,.(zoz\,/‘,e,s‘ﬂ5 220p 2(509 pfs;:}. P TSABISB 75p %28 M:ﬁ % with jack plug. mou:’d you wn:h te
A 2xGV-4A; 2x9V-2.5A; 2x12V-2A; 2x . = : . TDA1412 150p . us# 1t Bs a standard microphone.
1.5A: 2x20V-1.2A; Zx25V-1A: 2x 30V.D.8A e R Casing_ 05 cop | 7BHOS & 5V/5A POLDEpia R .69MHz 290 | igeal for singers. musicians, confer.
E0p p&p). 8V 78L62 30, 4 550p § o s Bispen 5 27.145MHz 240 ances. lectures, disgos. clubs ett.
100VA: 2x12V-3A; 2x1SV-3A; 2x20V-2.5A; Y A 2 | 78HG +5v 10 +28v | QUE S DiEpenser b 3 Tmeasm - 323 ONLY £39.50
2x26V-24; 2x30V-1.54; 2x50V-tA 920p (75p » 9012 sop | BA P | 386E5TM 290
php charge to be 84ded over and above our :gx Et:g op 79115 80: T9HG-225V 10 PC115 Oispenger 100p ?ggaﬂor;dm g;g Ezﬂﬂtﬁf}gfﬁ.m avauable for
normal posial charge). b 24VBA Size 10 Reol 116 0MHz 300 T Eoek Orily £37.50
So'g‘oosu s 1 miles Es OPTO ELEC- ‘COMPUTER CORNER WATFORD’S BOOKSHOP CORNER
won  1alaors 20 |as 15 | TRONICS' ~ Texas TTL Data Book {Revised Edition} 880p
a0z 14| 4076 60 | 45338 M LED; w:th GCios - @ VIC 20 MICRD COMPUTER cennacts dlrsmlyéo any colour Tvtsg‘. TTL Cook-Book 750p
a5 66 | 4077 26 | 451 180 | T2 Sound reproduced through TV Speaker. PET Graphics etc. .. £188 . § g 00 eM0S DataBook (Comprahensive) 760
4007 18 | 4078 26 | 4543 135 m_m c,m @ Cassette Dec for VIC plus 6 prog. free cassette . . ........... £34 s P P
4008 62 | <081 26 | 4544 150 | TIi212 ¥el. ® VIDED GENIE A completa system including Cassette recorder. CMOS Cook-Boo 750p
35 21 | 4589 335 | 712302 Red Idea) for School/Colleges & Home. 16K users RAM. 12K Micro- Personal Computer Book 695p
4010 40 c85 85 | 4553 299 | 57 Grean, Yellow # Rasic in ROM. 64 x 16 line displa £279 lllustrating BASIC 390p
a1 15| acBs 70 | 45564 190 | or amber 18 soft Basicin : [EEaliai do o0 o cagonpBgRAqnG BASIC with Style 540p
4012 18 | 4088 140 | 4555 50 | '0.2 @i colour ® SEIKOSHA GP80A Unihammer ?nmer..gwns normal & double A fitof BASIC
4013 34 | 4093 43 | 4556 55 | | Reg/Groen 8sp width Characters as well as dot resolution graphits 8" traglor o E40p
4014 75 | 4094 168 | 4557 320 | Crgen/Yeiow  65p feed. Parafiel interfaca standard. . ... . . o0 daDean ive.e....£196 | Advanced BASIC
4015 65 { 4085 90 | 4558 120 { 62 Tricqiaur ® EPSON MX80T 10" Tractor Feed, 9 x 9 matrix, 80 column, Speed SASIC Computer Games 550p
4016 32 | 4036 90 | 4558 395 | Red/Green: YelowBSp 80 CPS, Bi-directional, Centronics interface, Baud rate 110-96m More BASIC Computer Games 550p
4017 48| d0sr 320 | 4560 180 | Square LEDs, Red, (RS232| .. Some Common BASIC Programs 1160p
o1 68, 4098 88 | 4361 104 | Green, Veliow { BOET s Erievion food B Tractor fued sivs ol Practical BASICAL Programs 1250p
4019 42| 4099 95 | 4562 495 | ooinfraRed 46 ® EPSON MXBOFT Has Friction feed & Tractor feed pius all the 4
4020 61| 4160 95 | 4565 175 | cryonsnetsctor 91 Y b4 g T £396 6502 Software Design 900p
4021 703 a6l 89 | 4568 280 | 37040 Agd ® EPSON MXB0FT2 Has high resolution Graphics option plus all the 6502 Application Boak 960p
4022 66 | 4162 8 | 4563 75 | 135 Datector 60 MXBOET'S faCItIES . - veeoe o eiieiinainennnannaanns £435 Programming the 6502 {C202) 11660
:gﬁ gg ::ﬁ g :gg 48y | BARGRAPH.Red 10 ® EPSON MX100 132 Column Printer plus has all the facilities of Programming & Interfecing the 6502 1100p
4025 150 4175 g5 | 4581 zse ( Peaments = MXBOFT2. Value for MONBY . ... ..o ooieisiiieesenes £570 6502 Assembly Language Programming 1350p
402 130 | 4134 105 | 4582 89 | LSO e ® SOFTY-2 As reviewed in PE Sept. ‘81 by Dr A. A. Berk. The 6802 Assembly Language Programming  1250p
4027 38| 2408 790 | 4583 99 | opis B8 complete microprocesser development system for Enginears and 6809 Assembly Lan% age Programming  1530p
020 otndiiN 790 lE KoBa MR A MY R pe beginners afike. New powerful instructions. Accepts any 24 pin Practical Intro to PA 550p
GRE W SRR reelh ] SRl P (39 la rail EPROM. Supplied fully buil ted. Enclosed in 3 Using CP/M: Aselfteachmg guide B15p
Il 1 eas gl | 5978130 Jipdlel el i ot/ TR 1 $0BOA/B08S Assembly Lang. P L
4034 170 | 4412 g | 4598 290 black ABS case. Plug-in power supply included ............£163 ssembly Lang. Programming ]
0% 125 | a415 480 | 4599 595 ISOLATORS ® VIDEQ MONITOR 97, ully cased & guaranteed. B & W. Excellent 280 Instruction Handbook 430p
4033 185 | 4419 280 | 30037 28 74 VAIUE TOT MTUOMBY « » + - s e st v e e ane e oo eas £69 280/8080 Assembly Lang. Programming 7159
4034 195 | 4422 770 | 40100 215 | Ty 91172/ ® TEX EPROM ERASER Erases i up 16032 ICs in 16.30 minutes. .. £33 Z80 Microcomputer Handbook 825p
R A 7708y poto1ge130 7 Segmant Displays 80B0/280 Assembly Lang. Techniques 925
4036 275 | 4435 g5o | 4002 180 .5 5,5 @ SPARE'UV Lampbulb ... ....iier i eiaaenns £9 o T ZYBO cq"e q 2309
Gy s w29 | aoto3 1y | T ® 5V/5A Power Supply Ready-buitt & tested .. 268 | W BTO0AMMI NS SO C280) g e
4038 110 | 4450 350 | 40104 95 | i3T5 Ce ® ABS CASE Attractive, Be.gelarown for Superboard, UK101 80 Assembly Language Programming  1485p
4039 290 | 4451 350 | 40105 115 | 1Ty E AX NASCOM, OF HOME BISW .+ ov v sreneeneensnns i ¥ £26 Intro to TRS-BO Graphics 760p
4040 59 | 4450 350 | 40106 75 | 352 s CC ® Extra 4K RAM (8% 2114L-300n1 . . .. .. . TRS80 BASIC — A self teaching guids 790p
oo B < oc RRE 1= R 107 R eoh o yoataic & C12 CASSETTES inlib ZX80 Pockst Book 520p
| e 2egfjiotocigsss oLy eases 30 Programs for the Sinclair 2ZX80 700,
4043 70| 4502 g0 | 40108 100 | a4y ‘s ga ® STAK-PAK 10 x C12 Cassettes In stackable drawe . | Maki o h § ZX80 790P
4044 651 4503 50 | 40110 300 | 5inyanoeCA © WEMON Watford's own 4K Ultimats Monitor IC specially designed ing the most of your P
LSRN 70| [R50 108 JREICLIS I 240 I My Ny s 7 Red to produce the bast from your Superboard, UK10} & Enhanced 32 BASIC Programs for the PET Computer 1435p
4045 75 | 4506 65 FND500 Suparboard. As reviewed by Dr A. A. Berk in Practical Electronics PET & the IEEE 488 Bus (GP18) 1200p
4047 75 :%; 40 .3 Green CA 1981 # o PET Graphics 1200p
o | 120 £ ol e g b T Some Common Basic Programs/PET 1100p
4050 30| 4511 8 {pEP o most of the above itams is axtra PET/CBM Personal Computer Guide 1200p
4051 78 zgqg 75 PET Revealégr - 1100p
4052 78 199 . - ibr. tP toutines 000
st 7| asii es Call in at our shop for demonstration on any of the "a'pp?;‘;f{jse,s. Subotine: .1,200":
o el ' dbove items. Be satisfied before you buy. Practical Intro. to PASCAL 550p
4056 120 | 4517 415 PASCAL with Style . 600p
4057 1915 | 4518 42 Programming in PASCAL (revised) 800p
ggg lgg :g;g ;g NEON with rasistor. CRT Controlier Handbook 800p
tit. v CP/M Handbook 995p
61 wzzs | 4521 200 OPL ko ERAY ET”WATFOBD'S M ICRO EXPANS|0N Microprocessor Interfacing Technique 1120p
4062 995 | 4522 128 mains. Round. g
4063 99 | 4526 35 Red or Amber SYSTEM S-100 Bus Handbook : 1100p
4066 36 | 4527 115 Rectangular, rut Writing Interactive Compiler & Interpreters 1340p
4067 399 | 4528 g0 pxing  Red, A”‘W This versatie gconomical E: Ton System, lishad in ET). provides a
4068 22 | 4528 150 =0 chaap but reliable expansion possibility for most of tha popular Micro-com- Please add 55p P&P charge on books
448?(9) ;g :‘232 12‘0; gellaclive Omlcal g utors. ‘
296 d SAE! I
a1 20| 4532 110 Slotted gm.c.‘: ond SeECor deteley No VAT on books
a2 20| 454 500 Switch 188,
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Game, Set And
Match

| Ex'tending the series of features

on their C80 watch. Casio have
decided to include alarm with tone
control, day and date indication
with time display, and a combat
tyle electronic game. The two
new models incorporating these
features are called the CA90 and
CA901. The first has a black resin
case and bracelet; the second, a
stainless steel coated case and
solid stainless steel bracelet.
Recommended retail prices are
£22.95 (CA90) and £34.95 (CA901).
They should be available rrom
your friendly neighbourhood
Casio stockist or in case of ditficul-
"ty contact Casio themselves at 28
Scrutton Street, London EC2A 4TY

helpline system. The equipmentin-
cludes Citizens' Band radio, stereo
and normal radio, and offers a
wider range of choice than most
high street shops. Each unit is ac-
companied hy detailed fitting in-
structions, but should you get into
difficulties just ring the number
shown on the leaflet and an expert
will talk you through to find out
where you went wrong. You can
iind Greens at any of your local
Debenhams stores.

In-Car Care

he high price of installing in-car
sound systems is often due to
the large proportion of cash ear-
marked for so-called expert in-

stallation. But Greens at
Debenhams have come up with a
less expensive alternative. They
have introduced Track One — a
range of in-car entertatnment
systems with full installation in-
structions, backed by a 24-hour

Telecom Turnround

t seems that there has been some confusion about the use of the w
‘illegal in the article entitled Telecom Turnround published last n
‘lllegal supplier’ and‘illegal equipment’ were not clearly defined. in fact,
‘there is nothing illegal about supplying or selling telephone equipment,
and likewise the units themselves are not illegal. The faw is only broken
when an independent supplier publicly states that the equipment he sel'
can be connected to the UK network when it hasn’t been approved by
British Telecom. And again, the equipment is only illegal once it has been
connected and in this case it is the buyer of the equipment who breaks the
law, not the supplier.
We apologise to any readers (especiaily suppliers!) wha may have

been inconvenienced by this misinterpretation.

FM Main Man!

Here is a letter e received from the Electricity Council referring to our
articie on FM Mains Remote Control. Please note:

{dear Sir
FM Mains Remote Controf

Th‘e feature iq the October 1987 edition of
a control de\_uce.whfch utilises the electric
:rgg communication between Separate
3 ar

i szsmthly_ol utilising the power distribution syst

S e ystem between
pl/ould you please point out to
thc;c;ucn éfghung {clauses} Act 1899 there is provision
AR r gr!olceuplgr of premises uses the energy supplied s

unduly or improperiy’ with the efficient e

::,eér; [g:) gcrz}g,igmfm ?e’ing used by those other con
2 vofthose involved in generating }

o; Vv;f:fégﬁr dU:F g have spilled over” from the inslf;.’f’gﬁosfz’i e
cliderately injected into the network direct/

Yours faithfully, g

DV rord
Head of Distribution Engineering

whether they

)

Elgc!ronic; Today describing
al installation as the medium
room: of a house alsa mentioned

your readers that under sectjon 27 of the
which states that fi

New Connections

Followin up on our article last month about the new Telecommuni-
cations%ill, we have found British Telecom are now pulling their pro-
verbial receivers out. For example. a ‘scheme designed to enable
telephone sockets 1o become as commonplace as power outlets has

recently been announced by BT. The scheme will be launched nation--

wide this autumn and follows a successful trial programme in Taunton
and Carlisle which has been running since May this year. Instead of hav-

ing telephones fixed permanently, customers now will be able to unplug .

them and move them from room to room wherever sockets have been in-
stalled. This idea will radically change the installation of the telephone
service in and around the home, also simplifying the sale of some
Telecom equipment, when phones will be available from some 4 shops
by next April, mostlywithin department stores. These wiil be available for
sale to customers to Lake home and plug in. As supplies of the new plugs
and sockets become available, customers asking for extension phones
witl have sockets fitted, and will be supplied with a telephone of their
choice, with a plug already connected to it. Engineers will also adapt ex-
isting phones on the same line to plug and socket connections. This will
replace existing extension arrangements. Customers requiring an exten-
sion telephone will pav a connection charge of £25 with additional exten
sions provided at the same @i tor only E10 The rental LeE265fora
residential extension, complete with standard telephone and additional
sockets on their own will be charged at 15p a quarter. All new installation
work on residential and single business lines will incorporate the new
system. Extra note: This meansthat all telephones approved afterthe new
liberalisation comes into eilect will be candidates tor this kind of plug
and socket connection. ~

Further update: Ferranti have just won a contract to supply British
Telecom with the new ZN470AE Microphone Amplifier integrated Cir-
cuit. This will be incorporated in the new linear electret microphone
manuiactured by AP Besson Ltd, which will replace the familiar carbon
type, thus of fering improved speech quality and long-term reliability.
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EXPERIMENTOR BREADBOARDS
No so'dering medular breadboards, simply plug
componenis in and out of letter aumber identified
nickel-silver contact holes. Start small and simply
snap-lock boards together 10 build a breadboard of
any size

All EXP Breadhoards have two hus-bars as an integral
part of the board, 1f you need more than 2 buses
simply snap on 4 more bus-bars wiih the aid oi an EXP
4B

EXP 326 £1.80 The ideal breadboard

tor 1 chip circuits, Accepts 8, 14, 16 and
up te 22 pin ICs Has 130 contact points
ncluding two 10 point bus-bars

EXP 350 £3.15 Specially designad 4 - -
for working with up 1o 40 pin ICs
perfeci for 3 & 14 pin ICs.

Has 270 contact poinis including ¢
two 20 point bus-bars.

EXP 300 £5.75 The .
most widely bought
breaa-t:oard in the UK
With 550 contact ©
points, two 40 poing
bus-bats, the EXF 300 will accept any size iC snd up
to 6 14 pin DIPS . Use this breadboard with
Advenlures in Microelectionics.

EXP 600 £6.30 Most
MICROPROCESSOR  *
projects In magazines
and educauonal books
are buiit on the EXP 600, *

e

EXP 660 £3.60 Has 6" centre
spacing 5o 1s perfact for
MICROPROCESSOR applications

EXP 48 £2.30 Four
more bus-bars in
“snap-on’ unit

S g —u
B o S e |

The above prices are exclusive oi P&P and 15% VAT

THE GSC 24 HOUR SERVICE
TELEPHONE (0799) 21682

With your Access, American Express,
Barclaycard number and your
order will be in the post immediately

GLOBAL SPECIALTIES CORPORATION

G.5.C.{UK) Ltd, Dept. 9TT

Unit 1, Shire Hill Industrial Estate,
Saffron Walden. Essex CB11 2AQ.
Tel: Saftron Walden (0799) 21682
Telex: 817477
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Available from selected stockists

ELECTRONICS BY NUMBERS

No, 10 SOIL MOISTURE TESTER

No more wilting houseplants with this soil
maisture test. Just placa the probes into the
soil and it will light up to tell you whether
the soil is “too wet” or "toadry”, You

don’t even need green fingers.

No. 11 DIGITAL ROULETTE

The suspense and excitement of the casino
in your own home. Just press the button,
the circle of lights go round and thers is the
sound of the roulette wheel as welt, both
gradua!ly slowing down to reveal the

winping number,

No. 12 EGG TIMER
How do you like your eggs done, hard or
soft, just set the timer and it will sound
when the egg Is dene 1o your liking. Long
battery life because it switches jtself off
automatically. So get cracking now!

Wan1 to get started on building exciting
projects, but don’t know how? Now using
EXPERIMENTOR BREADBOARDS and
fallowing the instructions in our FREE
‘Electronics By Numbers® leaflets,
ANYBODY can build electronic projects.
For example, take one of our earlier

projects, a L.E.D. Bar Graph;

h——,
rpl¥ i
w! O

en
s

0 offln o
waniglioc

R ~ Py
Woc

0
Il
I

You will need; One EXP 300 or EXP 350
breadboard 15 silicon diodes
6 resistors 6 Light Emitting Diodes

Just look at the diagram, Select R1, plug it

into the lettered and numbered holes on the
EXPERIMENTOR BREADBOARD, do the

same with all the other components,
connect 1o the battery, and your project’s
finished. All you have to do is follow the
large, clear layouts on the ‘Electronics by

Numbers® leaflets, and ANYBODY can build

a perfect working project,

r--

] Just clip the coupon

Give us your name and full postal address (in block
capitals}. Enclose cheque, postal order or credit card
number and expiry dste, indicating in the appropriate

boxles! tha breadbosrdis) you require.

For full detailed instructions and layouts of
Projects 10, 11 and 12, simply take the coupon
10 your nearast GSC stockist, or send direct

10 us, and you will receive the latest
'ELECTRONICS BY NUMBERS' leaflet.

If you have missed projects, 1,2 and 3,0r 4,5
and B, or 7, 8 and 9, please tick the appropriate
box in the coupon.

PROTO-BOARDS

The ultimate in breadboards for the minimum of cost.
Two easily assembled kits

ST QoATMdRT IPCMING CARFORSTION

PB6 Kit, 630 contacts, four 5-way binding posts
accepts up to six 14.pin Dips.
PROTO-BOARD 6 KIT £9.20

Q L4 ]

‘Prato- LBoai1no100
R ¢

CONmental Lecgralnes

PH 100 Kit complete with 760 contacts accepts up to
ten 14-pin Dips, with two binding posts and sturdy
base. Large capacily with Kit economy.

PROTO-BOARD 100 KIT £11.8¢

mn ww s oam |T'S EASY WITH G.S.C.omeon wa o oy =
TO RECEIVE YOUR FREE COPY OF PROJECTS 10, 11 and 12

For immediate action I
The GSC 24 hour, 5 day a week servica.

Telephone {0799) 21682 snd give us your Access, l
Amerlcan Exprass or Barclaycard number and your

order will be In the post immediately.

I
l EXPERIMENTOR

IC CAPACITY |UNIT PRICE INC.} Qty
8READBOAADS| CONTACT | 4PN DIP  |PaPe 15% VAT| reg | MAME. s I
[ expP3x 130 | i T E2m ABDRESS .. .ooiiiiiinain e l
EXP 350 270 3 £ 4.48
| —exp 50 | 5 ET7® | | e l
| EXP 800 | E18.30 i mad e R
' ¥ [ 8563 with | I
770 [oTpuch £ B.00 | enciosa cheque/P.0 forf. . .......
o Dip's St Debit my Barclaycard. Agcess,
l H Bus-Ba II I
Four 40 Poini - Amarican Express cardNo. . ... ......
EXP 48 £ 3.50
' L —Bus-Bors | i L1 Expirydete ....... l
|PHOYO—BOARD§ 1t ” . 5
you missed project No's
I { pBs | 5% I 6 T EN?: | | 1109tickbox. o
[__pBioo i 60 | 10 1 E14.72 | | Fror Fres catalogus tick box [}

GSC (UK} Ltd., 9TT Unit 1, Shire Hil! Estate, Saffron Walden, Essex CB11 3AQ
Tel: SatHron Walden [0799] 21682. Telex: 817477,
s R Nl AN Eh BN Ey ER Ey S EE e am
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Books, Books, Books...

Once again it's time to get to grips with the ever-increasing pile of
review books that threaten to take over ETI's corner of the ASP of-
fices.

The first one comes from Hodder and Stoughton, and is the latest
Teach Yourself book in their Computer Science Studies range. Entitled
‘Microelectronics and Microcomputers’, the book is intended to provide
a general background and introduction to microcomputers for people
who want to come to terms with the increasing impact of computers both
at home and at work. All aspects of the subject are covered, although
briefly; the book starts with such basic topics as types of electronic com-
ponents, the use of various number systems (decimal, binary, hex and so
on), and simple logic of a microcomputer, peripheral devices and how to
use them, programming, system development, data transmission and in-
strumentation technigques. The final five chapters describe numerous ap-
plications in Ihe fields of industry, transport, consumer goods, education
and business. No prior knowledge is assumed, although some experience
of electronic theory would make the first half of the book easier to grasp.
The authors have packed a great deal into the book's 225 pages, and it can
be recommended as arrintroductory text for bewildered businessmen and
for people interested in the forceful effects that computers are having on
our society. 'Microelectionics and Microcomputers’ is written by 1.R.
Carter and E. Huzan, and costs £1.95.

The rest of the books come from Bernard Babani. ‘Audio Projects’
(£1.95), by F.G. Rayer, gets down to the nitty-gritty very quickly — a brief
intraduction and then it's straight into the projects, over 30 of them, rang-
ing from preamps; mixers and power amps {o tone control networks, test
gear and a simple tuner. Although constructional details are rudimentary
and in some cases non-existent, none of the circuits should be at all dif-
ficult to build. '50 Simple LED Circuits Book 2, by R.N. Soar (£1.35),
speaks for itself — the circuits are simple, they use LEDs, and there are 50
of them. A good buy for the absolute beginner; no constructional details
are given but anyone should be able to build these circuits on Veroboard
without any trouble. If you think BASIC is beyond you, ‘An Introduction
to BASIC Programming Techniques’, by $. Daly, provides a simple guide
to this popular high level computer language. The author covers all the
statements you're ever likely to meet, keeping the examples simple and
pointing out possible machine-dependent variation. In fact the book
recommends that you try programming an actual computer as soon as
possible — and so do we. This way you quickly find all the quirksof a par-
ticular BASIC, and the hands-on approach is definitely the fastest way to
learn. ‘An Introduction to BASIC Programming Techniques’ will cost you
£1.95. That’s it for the time being; more reviews will follow, word blind-
ness permitting’

Pack Up Your
Troubles

mhof-Bedco, the electronics
packaging specialists, have just
launched a range of ‘camera craft’

security cases. Of course, they
‘needn’t just be used for carrying

cameras, as they are just as useful
for carrying any sort of delicate
eguipment — test gear perhaps?
They feature an aluminium frame
and facing on rigid wooden panels,
combining strength and smart ap-
pearance with light weight. Lock-
able toggle catches, robust hinges

and riveted corner reinforcements
add to the protection they can of-
fer. The cases can be supplied in
three difierent sizes complete with
carrying straps and shock-
absorbent foam inserts. The foam
is easily cut to shape with the knife
provided, so it can accommodate
various shapes and sizes. There is
also a briefcase version fitted with
PVC lining and document walletin
the lid, just in case you have any
briefs in need of protection! The
cases are available ex-stock and
prices start at E22. Further details
are available from Mike Young.
Imhof-Bedco Standard Products
Ltd, Ashley Road, Uxbridge, Mid-
dlesex UB8 25Q (telephone Ux-
bridge (0895) 37123).

which includes VAT and free
delivery (RRP is £34.95). The se-
cond offer is an electronics service
wallet designed for work with com-

Mail Order

Toolmail'are offering two new
helpful aids to the hobby en-

thusiast. The first of these is a hob;
by service case, available for the
first time in this country. It has a
robust metal frame containing 16
clear styrene drawers {each 5% x
2% x 1%4") for storage of com-
ponents and small parts, and one
strong base drawer(11x5%2 x3%")
for the storage of tools and other
large or heavy items. The front of
the tough vinyl outer case folds
down to provide a useful working
sutface. The case is 12” high with a
comfortable carrying handle. It is
available for a limited period at
the introductory price of £29.95

puters, video and audio units. It in-
cludes a selected range of 25 preci-

sion miniature tools and is contain- |.
ed in'a fitted zipper wallet. Thel
tools include miniature soldering |
iron, desolder braid, solder, solder-|

ing tools, range of ‘screwdrivers| =

pliers and cutters, wire strippers,
IC extractor, tweezers, scissors and
contact cleaners. The kit costs
£39.95 including VAT and free
postage anywhere in the UK. Both
of these items are available mail
order from Toolmail Ltd,
Parkwood Industrial Estate, Sutton
Road, Maidstone, Kent ME159L7.

Heavy Levy :

The Government is likely to face strong opposition from Britain’s 25
million biank tape users if it goes ahead with its plan to put a levy on
the sa!c of blank tapes. The levy is meant to compensate periormers for
their loss of sales and royalty payments due to home taping. The sixmain
UK blank tape manufacturers will also be adding their weight to the argu-
ment through the auspices of the Tape Manufacturers’ Group. The Group
has been formed to fight the proposai reported to be contained ina Green
Paper reviewing the whole area of copyright law, which is expected to be
published shortly. The TMG includes representatives from BASF,. 3M
Maxell, Memorex, Sony and TDK, and Mr Bill Fulton, the Group’s Chair-
man, maintains that the levy planis unworkable and impractical and that
the problem of home taping has been overstated. He also believes that
any levy would penalise all tape users, whether or not they were breaking
the copyright law, and that the levy would be like imposing a tax on blank
tapes therefore eifectively subsidising the record companies. The basis
on which the levy has been proposed is that the British Phonographic in-
dustry claims that it is losing £1 million a day through breaches of
copyright. But the TMC say they haven’t produced any hard evidence to
back up this fact.

V3
Loudspeakers

t looks as if our readers are not as
handy with the woodsaw as they
are with the soldering iron. Volt
Loudspeakers, designers of the V3
(October 81 £T1), tell us they’e had
almost as many enquiries for a

woodwork kit as they have for the
electronics. Consequently they
have arranged for a complete set
of precut chipboard panels to be
made available by Wilmslow
Audio, 35/39 Church Street,
Wilmslow, Cheshire (telephone
0625-529599) — contact them for
details. Al you have to dois screw
the panels together as described in
the original article — now there’s
no excuse for not building a pair!
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Scientific aid technical
professionals favour
the HP 85, they are
being joined by
increasing numbers of
business professionals.
Find out why the HP 85 7
is the professional
~ microcomputer at your
nearest Laskys store or
write to our Mail Order department for more details.

1
LAFIYS s the largest specialist Hi-Fi chain in Europe, in July 1980 they acquired M\G

P

Microdigital — an independent, specialist microcomputer store based in Liverpool. M\c
Since then specialist microcomputer departments have been set up within selected M‘
Laskys stores under the Micredigital name, these have now been renamed
Microcomputers at LAFKYS N
(4 L] ‘ ®
The Professional Microcomputer Retailer
ith 1 outl ionwi il Order
with [.! Outlets Nationwide & Mail Order
BIRMINGHAM MANCHESTER
19/21 Corporation Streel, Birminghom, B2 4LP. Tel: 021-632 6303. 12/14 5t. Mary's Gate, Market Streel, Manchester, M1 1PX Tel 061-832 6087.
Manager: Peter Stallord 300 yords from Bullring Centre. Monoger: Lesly Jacobs. Corner af Deonsgate.
BRI STOL NOTTINGHAM{Opening early 1982}
16/20 Penn Street, Bristol, 831 3AN. Tel: 0272 20421, 1/4 Smithy Row, Nottingham, NG1 2DU. Tel: 0602 415150.
Opening 16th Octcber. Monager: Alister Hawkes,
Between Holiday Inn ond C & A Within Morket Square, Exchange Buildings, Nottingham.
CHESTER SHEFFIELD
The Forum, Northgate Street, Chester, CH1 2BZ Tel. 0244 317667 58 Leopold Street, Sheffield, S1 2GZ Tel: 0742 750971.
Manager. Jeremy Ashcroft. Next to the Town Halt. Manager: Justin Rowles. Top of the Moor, opposite Town Hall
EDINBURGH LIVERPOOL
4 51, James Centre, Edinburgh, EH1 3SR Tel: 031-556 2914 33 Dale Street, Liverpool, L2 2HF. Tel. 051-236 2828
Manager. Colin Draper. Eost end of Princes Street, St. James Centre. Manager. Mark Butler. Between the Town Hall and Magistrotes Courts,
KlNGSTON {Opening early 1982) I_ON DON
Foga0IEcen Sifeat, Kingaton, KT 1 EP. TelQ1-5451127) 42 Tottenhom Court Rood, London W1 9RO Tel: 01-636 0845.
Opposite Main Post Ohice.

M Ic R—\o—\,c/gM Pr\u_TERs: MMltgjllgB.;.gnief:d, FREEPOST [No stamp required), Liverpool L2 Hy
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B-B-Books from B-B-Babani

ernard Babani Publishing Ltd will be happy to send copies of theirnew |-
1982 catalogue of Radio, Electronic and Computer books to anyone
who cares to send them their name and address. So if you want one, write
to them at: The Grampians, Shepherds Bush Road, London W6 7NF.

Hot Stuff!

Sinclair Electronics has just an- , e
nounced the launch of the &

Thandar TH301 hand-held digital thermocouples’

thermometer. It features a large  as oplional " P
readout LCD display, a wide accessories, i
temperature range of —50°C lo coveringawide y
750°C and 1°C resolution. It also  rangeof applications, = F i
incorporates the latest technology  including mineral

and over 1,000 hours of battery life
is obtainable. The unit is housed in
a strong Thandar case and is sup-
plied complete with battery and
fast response bead thermocouple.
The price is £39.50 including VAT
and Sinclair offer a range of

filled, hypodermic, right angle and
surface. These all come complete
with plug and flexible interconnec-
ting cable. For further details con-
tact Sinclair Electronics Ltd, Lon-
don Road, St lves, Huntingdon,
Cambridgeshire PE17 4H).

ELCB

& R Relays have broadened their range of combined 13 A Earth
Leakage Circuit Breaker (ELCB) socket outlets with the introduction

of a new wall mounting version. Based on the successful HO4 portable
ELCB with integral 13 A socket, the new mode! is designed for mounting
directly on a convenient single of double cutlet box. The new ELCBis sim-
ple toinstall -- anyone capable of wiring up a standard socket cando it,
be it at home, in the office, workshop or factory. The unit is available in
sensitivities ranging from 10 mA to 30 mA, and a test button allows opera-
tion to be checked at any time as well as every time the device is switched
off. Special socket styles can be supplied to ensure that particular equip-
ment is always plugged into the ELCB and not a non-protected socket
outlet. Further information can be obtained from B & R Relays Ltd, Edin-
burgh Place, Harlow, Essex CM20 2D].

Bright Flatpacks

erdix Components Ltd have just

announced the release of two
new incandescent digital displays
for their Aurora line. The new
FFD-71 (0.472" character) and
FFD-81(0.614" character) displays
operate from 3.3 V DC with a low.

New Improved DMMs

Fluke are now manufacturing a new series of digital multimeters. They
are intended to replace the existing 8020A series by providing more
features at even more competitive prices. The new features include four
models instead of the previous three, three of which include a high-speed
continuity bleeper as standard, improved calibration specification with
two-year calibration guarantee, two-year parts and labour warranty,
heavy duty 600 V fuse system to provide greater protection against high

current drain of 7 mA while main-
taining extremely high brightness
levels. The units also feature TTL
compatibility, are multiplexible,
can operate from AC or DC power
and can be filtered to almost any
colour. For further information
contact Perdix Components Ltd,
gg Crofton Park Road, London
4.

energy inputs and improved mechanical design with non-slip feet, tilt bail
and easier-to-use layout. This new ‘B’ series will be available direct from
Fluke at Watford or through their nationwide network of distributors.
Further information from Fluke (GB) Ltd, Colonial Way, Watford, Herts
WwWD24TT.

Drilling Holes

K Machine & Tool (UK) Ltd m
have launched a lightweightji

electric drill for drilling, grinding|
and polishing which is particularly
useful on printed circuit boards.
The PCB-258 drill is powered by a &
high-speed 220-240 V motor and |
measures 175 mm long x 44 mm
diameter. Four different collet
sizes are supplied to handle 0.4-3.2
drills. Optional extras include
tungsten carbide cutter sets, grin-
ding points, cutters, sanding discs
and various drills. A drill stand is
also available with a spring-
mounted arm which provides good
stability and can be used with cir-
cuit boards up to 280 mm. Further
information and prices can be ob-
tained from OK Machine & Tool
(UK) Ltd, Dutton Lane, Eastleigh,
Hants SOS 4AA.
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ELECTRONIC GAMES

T.V. GAME

iz s

FULLY PROGRAMMABLE

RAMMABLE T.V. GAME
CARTRIDGE T V. GAME
14 Cartridges available

+ 4 Cartridges + Mains
£39.sb Normal Price £87.86 £59

Adaptor
NOW REDUCED TO: nc val NOW REDUCED TO: e VAT

CHESS COMPUTERS

We carry a range of over 15
different Chess computers:
Etecironic Chess £29.95
Chess Traveller £39.95
Chess Challenger 7 £78.00
Sensory B £119.00,
Sensory Voice £259%.00
SPECIAL OFFERS:

VOICE CHESS CHALLENGER

Normat Price £245 NOW £135.00
SARGON 25/BORIS 25

Normal Price £273 70 NOW £1939.95
Al prices mciude VAT

Hand-held Invaders Gamus uvailable £19.95
- invagers Carninidges available to fit
ATARI RADOFIN ACETROMIC PHILIPS G000
< - Cariridges also avaslable loi
MATTEL TELENG ‘ROWTRON.
DATABASE (INTERTON

aoaptor £199

THE RADOFIN TELETEXT ADD ON
ADAPTOR

The mostpopuiar T,

the market with @ r'mge of over

40 cartridges including SPACE
INVADERS wilh over 112

games on one cartrdge. ne VAT

TELETEXT

Plug the adapior 1o Whe aerid sackel af your
colour TV. and taceive the CLEFAX and
ORACLE television nformarnion services.

THIS NEW MODEL INCORPORATES:

* Dauble Neg liaracter Jagihty

* Tiug PAL Cotour

* Meets latest BBC & 1BA broanast specficalions

° Pysh butien channal Changs

* Unnecessary 10 remave the ol o walch tormal
IV programmes

* Gold-platad circust buard tor relapiity

* New SUPFRIMPOSF Nuws Flush facility

MATTEL T.V. GAME

ST AT 73
Tt N

ARE COVERED BY
THE EXCLUSIVE

OLYMPIA HHP 1010

Normal Price £57.21
NOw REOQUCED TO:

£34

Uses ordinary paper!
No neeu to buy expansive 70 inc var
spall properly with thermaI pager! B Plays 24 differant tunes
1his umque learning ast add hsting with separale spesd

. The most attvonced TV guine il 21
aid Fully autermatic CALCULATOR. 2 lines pur conirol and volume Ko e LR *E‘- I 15 o

Normal Price £49.95
NOW REDUCED TO:

£39:::

Teach yuur child to

ELECTRONIC DOOR
"~ BELL

Normal Price £19.70
NOW REDUCED TO:

features and scoring. tﬁ’:::d‘n‘g-‘:\lglzl c:::ﬁ'r?g control. Sefect the most on KEYBOARD carnung e
Additional word machine rolls Bawery of appropniate wne lor your soon lo convert the .95var

mains operated visitor, with  approp:iate MAFTEL (v g Bome compingt valh 16K AN fully

Sure 94 xd'T K2 4y wnes for differant nimas of 2xpandable gnd programmable i1 Micioyolt Basi
sl oo Ty the yeai[ O1her accessdnes wilt be gvatahie later in (he vear

THE OLYMPIA — POST OFFICE APPROVED
TELEPHONE ANSWERING MACHINE

WITH REMOTE CALL-IN BLEEPER

Ttus telephone answering machine is manufactured by Olympia Business Machines, one of lhe
largest Office Equipment manufaciurers /o the U K it s Tully POST OFFICE APPROVED and wil
answer and record messages for 24 hours a day. Wilh your remote call-in bleeper you can 1eceive
these messages by lelephone wherever you are inthe worid. The remote call.inbleeper actvates the
Answer/Record Unit, which wall at your command repeal messages, keep or erase them. and is
acivated from anvvehere in the warld, or on your return Lo vour home or office. The machine canalso
be used lor message referfal i you have an urgent appointment, but are expecung an important call.
simply record the ‘phone number’ and location where you can be reached. With optional extra
bleepers 1£13 each} this facihty ¢can be
extended to colleagues and members of
the tamily. Using a C90 s1andardcassetie
vou can record 8§ many as 46 messages
The announcemenl can be up tc 16

modules available to
extend the range of
words.

HAND HELD GAMES

EARTH INVADERS

Thesc invaders are a breed of crealure titherlo
unkaown 10 man They canmit be killed by
tradimional metheds — they musi be bunud The
aattle is conducled in a maze where squads of
aliens chase home 1oops Theonly way ot

elrmnaling them 1s by
Mmgging Notes “and £ 5
burying thum

HAND HELD GAMES

Prestel

The ACE TELCOM VOX1000 Prestel View-
dala adaptor Svmply piggs inlo the aenal
socket of your television and enables you to
seconds long and the incorming mess3ge receive thg Prestel: Viewsata service in
up to 30 seconds lona colour or black & white

The machine 15 easy 10 1nstall and comes Features

GALAXY
1000

wath full instruenons It s vasdy wired to
your Junction box with the spade connec

tors prowided Oc alternatively 8 jack plug
can be pravided 1o plug into a jack Sechel

Mast smportant. of coutse, 15 the fact that
i1 fully POST OFFICE APFROVED

The price of £135 inc VAT) includes ihe
machime. an extra hght remote cail-in

Surephiied conteals lor auich easy npersin-
Speceal graphics fearure for tugh reselotnn
State-af-the are rncioprocassur conaralisg
Standard 1einote tetephone keypad aith Presiel
heys * @

Autn  chglyr incorporatud lor sasy Prestel
ATGUISILIY

True PAL colowr ancuder using rehiable IC
chroma filter ana dels hne Acotporated {of
PUMMUM piciure intertarAnce MaximMom

Blazper. the migrophone message iape e
t T ni s yelily

:, E ﬁm;:ltf a:(l!’;::'?.l'll a ;‘:ank'leelzi for Isgludes canvemeny TV Presicl swirehnge

12Jn:on:us' The lelepho:\e aneTpisced asly fonnccicy 1o standuey home o ulfice

telephune hnes
directly on 1he unil — no additional desk Fully Posi Qthee auproved
space I1s required

rrice £228.85 U

The 2nd generation Gulaxy invader The invaders
have rc grouped and have a seemingle enluss
supply @i spacecial whist thy player's grsgnal &
limsted ra just 250 missias 10 be lauacheg from 3
THSSHE S1TIONE You Nave ko pravani the invarers

ianding or fiom
desttaying your hoitie £ 1 9 95 "e
defences var

|=a BraChuns dvig J eyiees. DI QUF fafize of rkeCil g games lease te sphens U1
eloyery sarvicedidlatle Tonrder By telmphone vivase guote

anA ACCESS 3 RIRCLAYCARD R and Edve e fedl o us Post

Moogay Saturday (Eary Clncing sy Tpm &Lt Quwrong Friddaye Apmn

N

Al
Laprocy S8he delnenry secvce avadanie |{||| lI n '
CALLERS WELCOMF _ Uemurtliations 0ty af oot ey shap vgen fap Sam dpm . ‘||II i ) I l
20 by W pyie ) 1 I
-mmu"i aill s sl II

2 YEOH GUARLNIEE Al ganns avetad by a 1utl year s gadraniee Jm8 many gre fyrthie i
cawgred by aur eaclybive Sifica Snop 2 vese Gonrdnis "I
Monrv ﬂf-l,( UNDFATAKING r.nuay”n;.‘mhen weitr your puscha e aede A vt
1 duys we vl uyg you 3 el relung.

i A.Hu! SALFS SERVICL  Avmlpbbe 0 al) mgetines oul of gu.o wnlee

© COMVENTAT PRICES Wi ara vzt knowsngiy unde; solit

T MELPEUL ADVICE  Avarlable of the utehility of v acti b

N CR!O:;FACIL"IES Fult gl €5 dYANIDE thort 17 28 iv i Arorili gt Sompel o

sates 5t n |
- PARL ANGE SCHEME  avaitablic 57 sacund st i hues fi " ||
II
"1

NOTE The top of Hathertey Agd
# one way only Piease entet from

e 5 WELCOME  Atcess Bargtgcant (nwas Club dmees an Erprvss
Sideup thah Strasr

SILICA SHOPLIMITED sizis . L

s‘uc\IJoPN 1-4 The Mews, Hatherley Road, Sidcup, Kent DA14 4DX
s1at Teluphone' 01-307 1111 or 01-309 1111

')t

mlmllI
W

'I||||||l|| "II il




THE EXHIBITION FOR THE ELECTRONICS ENTHUSIAST

COMPUTERS @ AUDIO® RADIO® MUSIC® LOGIC® TEST GEAR® CB® GAMES® KITS

Wednesday 11th November 10 a.m.-6 p.m, Thursday 12th November 10 a.m.-8 p.m.
Friday 13th November 10 a.m.-6 p.m. Saturday 14th November 10 a.m.-6 p.m.
Sunday 15th November 10 a.m.-4 p.m.

o ¢ 8 s 0 08 06 0 0

17,000
PEOPLE
CAN'T BE

L ii\ i .,"‘ o

N %\\\1\ "
LA %\\\ \i.l\,) 2 )

COMPONENTS® DEMONSTRATIONS @ SPECIAL OFFERS @ MAGAZINES @ BOOKS

Cost of entry will be £2.00 for adults and

Any one of the 17,000 people who thronged :

the RHS for the Breadboard exhibition last £1.OgéoGr ;;;ISt;ntnifeialt?sygngg?A?ig'i‘P.s.
year will need no introduction to this year’s PUBLICATIONS LTD.. 145

premier show for the electronics enthusiast. CHARING CROSS ROAD, LOND'ON WC2H OEE.
They already know all about the y
demonstrations, bargain sales, bookstalls, ROYAL HORTICULTURAL SOCIETY'S
games, kits, computers and music machines NEW HALL, GREYCOAT STREET.

to be found at BREADBOARD 81. They could WESTMINSTER, LONDON S.W.1.

name you all the leading companies who =~ o= R T R e e e

To avoid queueing, advance tickets will be avallable from
Advance Tickets BB ‘81,
ASP Ltd, 145 Charing Cross Road.
London WC2H OEE.

were there to see — and tc buy from, at
fantastic prices.

Even those Tucky 17,000 would be surprised
to hear that this year we've improved
BREADBOARD still further! More stands,
more demonsirations and wider gangways to
make it all easier to enjoy!

SREADBOARD 8l is the place to be from
November 11th to 13th at the RHS Hall. Why
not come and find out fcr y»ourself how much
you missed last year? We can promise plenty
to see and do at BREADBOARD 81. | I enclose PO/ chequeforf.......... (make payable to ASP Lid.)

Clos,e to Vl(_:t,o_na Station and NCP car | Advance tickets MUST be ordered BEFORE 20th October 1981.
parking facilities.

""Special Advance Booking Price**
Adults £1.75 Children under 14 yrs and O.A.P.s 80p

Please send ...... tickets @ £1.75 ...... tickets @ 80p

............................................................

...........................................................

———————————

............................................................

o o o e . e i — —— v —— - I —— e el
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Defence Digest

This new regular feature is devoted to defence electronics, its
equipment techniques and application. Defence remains;
one of the largest growth areas in UK industry, with much of the
real innovation and investment taking place there.

Defence Digest will thus act as a news (and views) section,
containing up-to-date information and explanation of some of'
the happenings in the different sectors of the defence industry.

Companies with information and articles for these columns
are invited to submit them direct to Defence Digest at our
editorial address. Indeed, anyone with anything to say on the
subject, be it information or opinion, is a potential contribufor

Direct Hit

he first guided launch of the Hughes Aircrait Company’s Advanced

Medium-Range Air-to-Air Missile (AMRAAM) was a success with a
direct hit on a drone aircraft target. It was tested in Holloman Air Force
Base, New Mexico, and fired from a US Air Force F16 aircraft against an
F-102 drone target. It closed in on its target using its radar guidance
system, thus proving the missile’s capability with this particular aircraft.
The next generation AMRAAM missile will pack higher performance into
an airframe which is only about half the weight of the missile it will
replace — the AIM-7 Sparrow. The missile provides launch-and leave’
capabilities enabling the pilot to break away immediately after launch to
engage other targets. Hughes is one of two contractors selected for a
33-month prototype validation programme; selection of a winner is ex-
pected in October and the winning contractor will then start full-scale
development. The AMRAAM programisajoint US Air Force and Navy ef-
fort to develop an advanced all-environment missile for operational use

and should not refrain from putting pen to paper.

Acceleration

he picture shows Mr C.H.

Davies (lert), Director of Air-
craft Production, Ministry of
Defence (Procurement Executive),
receiving from Mr Lester George,
Managing Director of Ferranti In-
strumentation Ltd, a presentation
model of the Ferranti FA2 ac-
celerometer to commemorate the
production of the 9,000th instru-
ment. Ferranti inertial grade ac-

celerometers have been in full

series production since 1968 and
currently exist in five variants.
Since that time they have been fit-
ted in the inertial guidance plat-
forms of all British military aircraft
including the Nimrod, Jaguar, Buc-
caneer, Phantom and rnado.
Other applications have included
use in airborne and shipborne
radar antennas and sonar arrays.
Satellite and rocket applications
include Exosat. Skylark. Black
Knight and Ariane.

ii
i

between 1985 and 2005.

Tracking
Helmets

erranti is to supply its advanced

Helmet Pointing System (HPS)
as part of the British Aerospace
Dynamics Group Tracked Rapier
Missile System for the British Ar-
my. The HPS, which was first seen
at last year's Farnborough Air
Show, is a revolutionary target
sighting system which can direct
weapon aiming sensors towards
any target at which the wearer is
looking. The HPS was originally
conceived as a pilot's aid butit has
received its first major contract as
a land-based system. The Ferranti
Helmet Pointing System is a very
lightweight, simple system which
improves normal weapon aiming.
Basically, the entire system con-
sists of the helmet-mounted sight
and sensor, aradiator (mounted on
a convenient nearby fixed object),
a signal processing box, a control
unit and an appropriate source of
electrical power. The observer’s
sight is light and compatible with
the latest protective masks. In the
Tracked Rapier situation, the com-
mander {observer) with his head

ETI DECEMBER 1981

out of the cupola, searches for
possible targets. The sight on his
helmet has an illuminated aiming
mark, focused at infinity represen-
ting line-of-sight. A tiny sensor,
also on the helmet, continuously
monitors the angle and position of
the Commander’s head (and hence
his precise sight-line) relative to
the radiator fixed to the vehicle,
with high accuracy. Once the
observer has spotted a target, he
overlaysit with the aiming mark, as
a means of designating his target.
Atthe pressof abutton, the line-of-

sight, as measured by the HPS, is
transferred to the optical tracker,
directing it to the target, which
then appears in the tracker
operator’s sight. The operator then
follows normal procedure through
weapon release to target impact.
In general use the Ferranti HPS can
be used where an observer’s
sightline needs to be transferred to
equipment that must be directed
to the same ‘target’ — whether it
be in low-flying aircraft, a ground
target or in a commercial applica-
tion.

Hughes Hues

Here a Hughes Aircraft Com-
pany engineer uses a full-
colour display to test a stand-off
airborne system for detecting and
tracking massed armour and other
forces. The system is called Pave
Mover and displays targets and
their movementsin full colourona
cartographic base, showing roads,
railway lines, airfields and rivers.
As many as 4.096 colour hues can
be displayed. The Pave Mover uses
airborne radar to relay tareetinfor-
mation via data link to a mobile
ground-based Data Processing
Control Station. Computers in the
DPCS process the information and
display the target data. Pave
Mover’s radar can also guide
missiles or tactical aircraft to
designated targets. Guidance
commands and targeting informa-
tion are supplied by the DPCS. The
Pave Mover system is part of a
broader Assault Breaker pro-
gramme for neutralising enemy ar-
mour before it reaches the fornvard
edge of the battle area. The system
is being developed by Hughes
under contract from the US Air
Force and the Defense Advanced
Research Projects Agency. It is be-
ing evaluated at White Sands
Missile Range, New Mexico.
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and an |.C. IF. System.

size 10%""'x 2"

This easy to build 3 band stereo AM/FM tuner kit is designed in
con’unctlon with Practical Electronics (July issue). For ease of
construction and alignment it incorporates three Mullard modules

FEATURES: VHF, MW, LW Bands, interstation
muting and AFC on VHF. Tuning meter. Two back
printed PCB's. Ready made chassis and scale. Aerial:
AM - ferrite rod, FM - 76 or 300 ohms. Stabilised power
supply with ‘C’core mains transformer. All components
supplied are to P.E, strict specification. Front scale
ApPProx. Complete with diagrams and instructions.

« Matching 1.C. 10410 Stereo Power
amplifier kit lusually £3.95 + £1.15p&p)
+ Muliard LP1183 bqut preamp, suitable
for ceramic and suxiliary

inputs {usually £1.95 + 70p p&p)

« Matching power supply-kit with trans-
tormer {usually £3.00 + £1.95 p&p)

SPECIAL OFFER! <:+.

+ Matching set of 4 slider controfscomplete
with knobs for bass, treble and volumes
{usually £1.70 + 80p p&p}

£21.95:.....

ONLY

£17.95....

STEREO AMPLIFIER KIT

= Featuring latest SGS/ATES TDA 2006 10 watt output IC's
with in-built thermal and short circuit protection.

+ Mullard Stereo Preamplifier Module.

= Attractive black viny| finish cabinet, 9"'x 8%’ x 3% *{approx}
+ 10+10 Stareo converts to a 20 watt Disco amplifier,

To complete you just supply connecting wire and solder.
Features include din input sockets for ceramic cartridge, mic-
rophone, tape or tuner, Outputs - tape, speakers and head-
phones. By the press of a hutton it transforms into a 20 watl
mono disco amplifier with twin deck mixing, The kit incorp-
orates a Multard LP1183 pre-amp module, plus power amp
assembly kit and mains power supply. Also features 4 siider
levet controls, rotary bass and treble controls and 6 push
button switches, Silver finish fascia with matching knobs and
contrasting cabinet. Instructions

available, price 50p. Supplied £ 1 495

FREE with the kit. Pius £2.90 p&p.

SPECIFICATIONS: Suitable for 4 to 8 chm speakers.

Frequency response  40Hz - 20KHz2.
fnput sensitivity P.U. 150mV. Aux. 200mV.
Mic, 1.5mV.

Bass +12db @ 60Hz
Treble L12db @ 10KHz
Distortion 0.1% wypicaily @ 8 watts
Mains supply 220 - 250 volts 50H2.

STEREQOMAGNETIC PRE-AMP CONVERSION KIT
Includes FREE Magnetic cartridge with diamond styli.
All components including p.c.b. to convert your ceramic in-
put on the 10+10 t0 magnetic.

Only available with 10+10amp. £2.00 includes p&p.

Tone controls

8" SPEAKER KIT Two 8" twin cone domestic speakers.

£4.75 per stereo pair plus £1.70 p&p. when purchased with
amplifier. Available separately £6.75 plus £1.70 p&p.

PRACTICAL ELECTRONICS
CAR RADIO KIT

2 WAVE
BAND

MW - LW

= Easy to build
= 5 push button
tuning * Modern design
» 6 woatt output « Ready atched
and punched PCB » Incorporates suppression i cuns
All the elect ~tiic components to build the radio, you supply
only the wire and the solder, featured in Practical Electronics
March issue. Features: pre-set tuning with 5 push button
options, black illuminated tuning scale, The P.E. Traveller has
a & watt output neg. ground and incorporates an integrated
::ircuil output stage, a Mullard {F Module LP1181 ceramic
ilter type pre-aligned and

assembled, and a Bird pre- £1 0.50
aligned push button tuning unit, Plus £2.00 p&p.

Suitable stainless steel fully retractable aerial {locking) and
speeker {6”x 4 "app.).
£1.95 jpack. Pius £1.15 p&p.

SERIES Il

HIGH POWER
AMPLIFIER

MODULES

READY BUILT OR IN KIT FORM

KIT BULLT
125 WATT MODEL  £10.50 £14.25

Plus £1.15p&p Plus £1.15p&p.
200WATT MODEL  £14,95 £18.95

Plus £1.15p&p Plus £1.15p&p.
SPECIFICATIONS: 125W Model  200'W Madel

Max. output power {RMS} 125 watts 200 watts
Operating voltage {DC) 50 - B0 max. 70 - 95 max.
Loads 4-16 ohms 4 - 16 chms
Frequency responsée

measured @ 100 watts 25H2 - 20KHz  25H2 - 20KH2
Sansitivity for 100 watts  400mV @ 47K 400mV @ 47K

Typical T.H.D. @

50 watts, 4 ohms 1% 0.1
Dimensions {both modelsk 205 x 90 and 190 x 36mm
The power amp kit is a madule for high power applicat-
ions — disco units, guitar amplifiers, public address systems
and even high power domestic systems. The unit is protécted
against short circuiting of the load and is safe in an open
circuit condition. A iarge safety margin exists by use of

generously rated components, result, a high powered rugged
unit. The PC Board is back printed, etched and ready 10
«rill for ease of construction and the aluminium chassis is
preformed and raacty 10 use. Supplied with all parts, circuit
diagrams ana instructions.

ACCESSORIES:

Suitable LS coupling electrolytic
for 125W model

Suitable LS coupling #lecirolytic
for 200W model

Suitabla mains power supply
unit for 126W model

Suitable Twin transformer power
supply for 200W model

£1.00 plus 25p pap.
£1.25 plus 25p n&p.
£7.50 pius £3.15 pap.
£13.95 pius £4.00 p&p.

30+30 WATT STEREOQ AMPLIFIER

Viscount LV unit in teak simulate cabinet, silver tinished
rotary controls and pushbuttons with matching fascia,
mains indicator and ster¢o jack socket. Functions switch
for mic magnetic and crystal pickups, tape and auxillary.
Rear panel features fuse holder. DIN speaker and input
soc ket 30430 watts AMS, 60-60 watts peak. For use with

4 10 B ohm speakers. £32.90

Size 14%x 10" approx.

BUILT AND TESTED. Pius £3.80 p&p.
PHILIPSBELTDRIVE RECORDPLAYER
DECK GCO37 (size: 15%"'x 12% 'approx.)

HiFi record player deck, 2 speed, damped cueing, auto
shut-off, belt drive with
floating sub chassis to
minimise acoustic feed-
back. Complete with
GP401 stereo magnetic
cartridge

LIMITED STOCK.

UNBEATABLE
OFFER AT

£27.50

COMPLETE
Plus £3.16 p&p.

MONO MIXER AMPLIFIERS

50 WATT six individually mixed inputs for twe pick ups
{Cer. or Mag }, two moving coil microphonas and 1wo aux-
illary for tape, tuner, organs, ete. Eight slider controls - six
tor tevel and two for master bass and trcble, four extra reble
controls for mic an aux inputs. Size: 134 'x6% “x 3% “app.
Power butput 50 watts R.M.S. {continuous) for use with 4 to
8 ohim speakers. Attractive

black vinl case with matching £39. 95

fascia and knobs. Ready to use. Plus £3.70 p&p.

100 WATT

Brushed
Atuminium
fascia and rot-
ary controls,
Size: approx. 14 x4 'x10%".
Five vertical sliver controls, master volume, tape level, mic
level, deck level, PLUS INTERDECK FADER for perfect
graduated change from record deck No. 1 to No. 2, or vice
versa. Pre fade level controls (PFL) lets Y OU hear the nexy
dise before fading it 1n.
VU meter monitors output. £76 00
100w RMS output (200w peak). Plus £4.60 p&p.

avaitable as a kit complete,
CALLERS ONLY MAIL ORDER ONLY
323 Edgware Rd, London W2. Tel: 01-723 8432. 21E HIGH STREET, ACTON, W3 BNG.
Open 9.30am - 5.30pm. Closed all day Thursday. Note: Goods despatched to UK postal addresses only.
1 Persons under 16 not served without parents For further information send for instructions 20p
|authorisation. plus stamped addressed envelope.
'ALL PRICES INCLUDE VAT AT 15%.
All items subject to availability. Prices correct at 1/10/80 and subject to change without notice. RTVC Limited reserve the right to update their products without notice.
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Meter Beater

If the bane of your life is the notsodovely Rita the Meter
Maid then you need our allsinging, all-dancing project. The
unit is the same size as a Barclaycard (though you can’t get
credit with it) and fits neatly onto your keyring. 1t has an LED
g’ _display which indicates whether you're setting it for 20, 40, 60

: or 80 minutes with the touch switch operation, and when you
..~ are nearing the time to beat Rita back to the limo, it beeps.

" We've set it so that for a 20 minute wait, it will go off three
minutes before at 40, it goes off six minutes before, and so
on. We reckoned that the longer you were leaving the car the
further away you might be, cunning eh?

Robotics Today

This month we have an in-depth study on the hobbyist ap-
proach to robotics written by one of our readers. It covers
just about everything from thoughts on mechanical construc-
tion, through data processing and programming to ex-
perimental ideas for sensors. For a really down-to-earth ap-
proach to the exciting subject of Robotics read on......

Dummy Load

We're making audio testing easy! Apart from your

g\ultimeltercajnd your oscillol?cope what you really need is a
ummy load. Our version allows paralle! and series connec- g =

tion as well as testing of both channels of a stereo amplifier DC Control Of AUdIO y

at the same time. The advantages of using the unit are Taking still further our favourite theme of remote controlling

manifold — not only because the source is presented with an everything in sight, Keith Brindley follows up his article on

ideal resistive load of the correct value, but also because you  Vcltage-Controlled Audio with this little offering. Using

can’t damage expensive speakers during experimentation. another of Mullard’s chips to demonstrate, he delves into the
Not only that — you don’t annoy the neighbours when murky depths of voltage-controlled volume and tone for use
you're testing at full power and your eardrums are saved so in preamps and to help put the theory into practice there are
you can still enjoy the music once you're finished. loads of good circuits to play with. &

Our simple, low cost, easy to use (and all that jazz) Guitar
Tuner is just the thing you need if you’re a budding musician.
Tuning up can be really irritating, but we've made it simple.
You just plug the guitar into the unit and the oscillator with
six reference frequencies does all the hard work for you. just
play the note and adjust the tuning until the built-in meter
zeros, repeat the procedure for all the strings — et viola —
it's tuned. The tuner can also be shifted one or two octaves
down to make it suitable for bass or rhythm guitars. Play it
again Sam!

Infant Guard

How do you like your children — fried or boiled? Or perhaps
poisoned? Well, we prefer to see healthy specimens of the
next generation, so we've designed a special guard for you to
fit onto your medicine cabinet. When smal} inquisitive hands
open the cabinet an alarm goes off, which not only puts the
child off investigating further, but also warns you about
what's happening. When the cabinet is shut, the unit switches
itself off. For the adult who doesn’t want to be shattered by
the sound of the alarm as hefshe is reaching for the hangover
remedy, there's also a disable button on the outside of the
cabinet which prevents the alarm going off when the cabinet
is opened by someone who is meant to use it. It’s a really

LOOK OUT FOR
useful gadget to have whatever age your children may be, TH E ]A N U ARY ISSU E

and it's cheap and simple to build.

Articles described here are in an advanced state of preparation. O N SA I-E DEC E M B E R 4th

However, ciccumstances may dictate changes to the final contents.
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BULK
BUY
SPECIALS it

TELETYPE ASR33
1/0 TERMINALS

;=)

> °

. Y
d' ;
e
From£135 ; S4%

Fully fledged indusuy standard ASA33 data ter-
minal. Many features including: ASCI keyboard
and printer for data /0. auto data detect circuitry,
RS232 seriat interface, 110 baud, 8 blt paper tape
punch and reader tor off line data preparation and
ndiculousty cheap and reliabte data storage- Sup-
plied in good- condition and in working order,
Options; Floo: stand £12.50 + VAT
Sound proof enclosure £25.00 + VAT

DIABLO S30 DISK DRIVES

Another shipment allows us 1o ofier you
even gcaater savings on this superb 2.5 MB
{formatted] hard disk drive, Two types are
available both fully refurbished and
electronicslly identical, the only d|fference
is the convenience of changing the disk
packs.
S30 front loader, pack changa via front -
door 50 + vat
S30 fixed, pack change via removal of top
cover + vat
+ & — 15v PSU for 2 drives £125 +vat
SPECIAL OFFER new, 12 sector packs
20 + vat carriage & insurance on drives
£15.00 + vat fully DEC RKOS, NOVA,
TEXAS compstable further info on
controllers stc on reguest.

NATIONAL MA1012 LED
CLOCK MODULE
* ALARM

* 50/60 H2 m

The same module as used in Most ALARM/CLOCK
radios today, the only difference is our pricel All
electronics are mounted on a2 PCB measuring only
3* x 13" and by addition of a few switches and 516
volts AC you have a multi function alarm clock at a
fraction of cost. Cther features include snooze
timer, am pm, 3larm set, power fail indicator, flash-
ing secands cursor, modulaied alarm output etc.
Supplied brand new with full data only

Suitable transformer £1.75. £5.28

MAINSFILTERS

Professionsl type mains fiters as used by “Main Frame
Manufacturers ideal for curing those unnenang hang ups
and data ghtches, fit one now and cure your problemsi
Suppression Devices SDS A10 5 amp £6.95

Corcom inc F1900 30 amp £13.95 + pp £1.00

MUFFIN FANS

Koop your sqmpment ond Moliabls with our tacind az-vympment
“Mafia Fras” almant sient remmsny and sneily mewnted Aviishls in
e roisger. 110 V.AC.£5.05 +pp 30p OR 240v A C.
£6.50+pp S0p. DIMENSIONS 4%™ x 4%™ £ 1ve~

(1]
DISCOUNT

Due to our massive bulk purchasing programme
which anables us to bring you the best possible
bargains. we have thousands of 1.C.'s, Transistors,
Reiays, Cap's., P.C.B.'s, Sub-assembiies, Switches.
atc, elc, surplusm our requirements. Because we
don’t have sufficiant stocks of anv one item 1o
include in our ads_, we are packing all these items
fnto tha “BARGAIN PARCEL OF A LIFETIME”
Thousands of components at giveaway prices!
Guarantsed 10 be worth at least 3 times what you
pay plus we always include somathing from our ads.
for unbaatanle value!! Sold by weight

t L CTRONKC
COMPONENTS
N ECOQUPMENT

25ids £ 4.75+pp £1.25 Sids £ 6.75+pp £1.80
1003 £11.75+0p £226  20kds £19.99+4pp £4.75
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RAM SCUUP

4116 200 NS 8 for £12.95
4164 200 AS £8.50 anch

2102-850 N$ 8 Yor £5.50

NOW OPEN
MONDAY-SATURDAY
9.30-5.30

WIRE WRAP SKTS.
24 Pin VYero 268p

18 Pin Geld 22p

16 Pin Gold 24p

100 PCS Min Qrd.

5042 BNC PLG 50p
758 BNC PLG 50p
71259 PLG 40p
50239 SKT 35p
100 PCS MIN DRD.

cio
DATA CASSETTES

10 for £5.75
Ine. VAT

CONNECTORS
50+

1.10 1.10
1.0 1.20
ALL + VAT

ICLTERMIPRINTER
300 BAUD TERMINALS

REDUCED
TO CLEAR

NOW

HIGH SPEED
DATA MODEMS

mMPU
EXPERIMENTORS
+5v.12v-12v.24v
POWER SUPPLY

(Once again wy are very peased to offer this suped Power
Supply Unit. and hope 10 sabsfy most of ow previous
custiers who wee dsaopointed when we sold out dus to
demand ias! tme they wene sdvertised!!| These unrts may just
have well been made for your lab, they consist of 3 sem-

A suparh piece of sngnesnng muce bry SE Labs Lnd o &
“np cost spamad” spec foe the GFO. the Modem 12 & 2
synchvonss Modem for yse gn DATEL 2412 saraces,
othr dats Grks. Many ‘saturss nchuie swithaok V26
moduason. 7400 beod All duphex 6001200 stardby,

ONLY
£80

+CAR
+VAT

Made under hicence fiom the world famous GE Co.
The ICL Termiprinter is a small atiractive unit with
s0 many features it is impossible te list them in the
space available! Briet spec. as follows; RS232
serial interface, switchabie baud rales 110, 150,
300, 130 cpsl. upper and lower case correspond-
ance type face, standard paper, almost sitent run-
ning, form feea, electronic tab setiings, suited for
word processor appljcalions plus many mare
featores. Suppliad camplete, 1 as seen

condition, no

guarantee.

englosad chassis measurng 160mm x 120mm x 350mm
contaning all slicon electoncs to give the folowang hdly
mmams&mmmmu&

+ 5 @ 2amps OC + 12v © 800 ma DC
-12v & 800 ma OC + 24v @ 350 ma OC
and i that s notenoixgh a fully floating S cutput @ 50 maDC
which may ba seriesed 1o give a hast of other vonages. A1
outputs are brought oint to the front paned \ia miniature jack
sockets and s atso duplicated st the rear on shon fying
leads. Units acvept sandard 240y  mains input They are
x GPO and may have minof scratches on the front panels,
they art tod umestsd but in good imtemal rondimon
£16 50nd|+£2 50 p-+p compiete with cireut

d HURRY
WHILE STOCKS LAST!!

PERTEC

PERTEC TAPE DRIVES
7 track 6840 — 75-25 £175.00 +
/

AT
9 track 6840 — 9-25 £295.00
AT

Phona for more details

SOFTY 1

EPROM BLOWER
Software cdevelopment system invaluable tool for designers,
hobbyists. etc. Enables open heant surgery on 2716, 2708 e1c.
Blows. copies. reads EPROMS or emulates EPROM/ROM/RAM
in situ whilst displaying contents on domastic TV receiver, Many
cther fesures. E115 + carr. + VAT. Optlonst 2716. 2716
Function Card £40 + VAT. PSU £20 + £1 50 carr, + VAT.
Sotty 2 for 2716/2722 E169+var
Wnite of phone for more detals.

THE PRINTER SCOOP OF THE YEAR
THE LOGABAX Z80 MICROPROCESSOR CONTROLLED
LX180L MATRIX PRINTER

5 Amassive bulk purchase ensbles us to ofter you this
superb professional psinter at a fraction of f1s recent
cost of over £2000. Utlising the verylatestin
micropracessor technalogy, it features a host of
facititie s with all alactramics on ane plug in P.C.B. Just
study the specification and you will instantly realise it
meets all tha requirements of the most exacting
¢ professional or hobbyist user.
STANDARD FUNCTIONS w Full ASCII charectar set % Standard
inkribbon % RS232/V24 serial interface - 7 xtal controfled baud rates up
109600 # 194 characters par fina % Parallal interface % Handshakes on serial and paralie!
ports ¥ 4 Type fonts, nalic scnpt, double width, itafic large, standard W Internal buffer
* Internal seH test w 170CPS w Variable paper tractor up to 17.5" wide  Solid steel
construction W All software in 2708 eproms easily reconfigured for custgm fonts etc.

Al this and more, not refurbished but BRAND NEW At Daly £525 VAT

Also avilsble identical ta ahavs LESS Electronics Card £250 + VAT

+_carriage and ins. £13.00 + VAT
OPTIONAL EXTRAS & Lower case £25.00 4 16K buffer £30.00 & Second tractar for
simultaneous duat forms £85.00 # Logabax maintenance. POA

Ex-equipment 9 Motarols Video Monitors 7502 camposite
input, testad but unguaranted. £39.99 +£7.50 carsiage
+ VAT. Complete with circuit.

SEMICONDUCTOR
‘"GRAB BAGS'

xaé Semis amazing value contenis include transistars. digstel, linear,
triacs. dindes, bridyh recs., etc. wic, All devieas guaranterd br
with manufeciurerl mnkmgn tully guaranteed. SO~ bag £2.95 100~ £§ 15
s
ic pusenme of an “across the board” range ol 74 TTL saries 1.C.'s
snsbies us (o affer 100+ muxed “mostly TTL™ gnn bags a1 @ prict which twa o
thiee Chips in the bag would normally Soft ta bu
Fully guarantaed at 1.C.°s 1l spec. 100~ £6.90 209‘ £12.30 30¢- £19.50

Yat agsin we've mensged tozecure a

-r of ; FULLY CASED

it REGA i 500
KEYBOARDS

mvings direct 1o youll The DR 7100 &

7200 8" floppy disk drives have many
IDEAL -
TANGERINE,

inbuiit festures to provide literally any
CHIB ETC,

BUS configuration with full deisy chain

via internal jumpers 77 tracks on the

single tided 7100 give upto 0.8 MB of

deta and 154 Tacks on the 7200 double sided drive give o mamive 1.6
MB of dets. Many other festures such 84 soft or hard sectaring, |BM
or ANS| ttanderds, only 240v AC, 424 & +5 v dc power requirements,
and our unbelievable prices make these drives & snip.

Straight from the U.S.A mada by the world tamous R.C.A. Co., the
VPGO) Serias of cased freestanding kayboards meet all require-
ments of the most exacting user. rght down to the price!
\tilising the latest in switch technology Guaranteed in excess of
5 million aperations. The keyboard has a host of other features
including full ASCIl 128 charactsr set user definable kays.
upper/iower case, mollover protection. single 5V rail. keyboard
impgrvious 10 I:quids and dust, TIL or CMUS owtputs, aven an
an-board tane generator for keypress feadback and a 1 year full

N CASSETTEDRIVE . . .
PDP1105 MINII/0 MEMORY, CPUETC. £450+ VAT
LSI1132KBYTE MDS MEMORY CARDS£295+VAY
RKO5 MEMOREX DISK PACKS

(12 sector}£20.00+ VAT
LS11102 PROCESSCR CARD £275.00+ VAT

* * Al types of DEC equipment purchased for cash * *

LMC C5V
BV 10 AMP
PSU, 240V

NEW £45 + VAT
+£2.50 P&P

I.. ass e

ELEGTFIC)I\IICIS

Dept. E.T.1., 84-66 Molfort Rd., Thornton Meath, MAIL ORDER

Croydon, Surrey. Tel: 01-689 7702 or01-6886800 INFORMATION
Uniess otherwise strted oil prices inclusive of VAT, Cash with order. Minimum

order value £2.00 Prices and Posiags quatad for UK only. Where post and

pecking not indcated please add 50p per order, Bona Fida sccount ordars

minimum £20.00. Expont and trade enquines welcome. Ordars despatched
same day where possible 3% Surcharge on Access and Barclaycard orders.

A.CA backed guarantae.

VPS01 7 bit fully coded output with delaved
strobe, et

VP$11 Same as VPB1 with numeric pad.

YPRO6 Serial, RSZ32, 20MA and TTL output. with
6 selgctable Baud Rates.

¥P816 Same as VPS0B. wath numeric pad.

Piug and cable tor VP8, VPE11 £2.25

Plug for VP506. V616 f2.10

Post, Packing and Insurance.

ORDER NOW OR SEND FOR DETAILS.

5v D.C. POWER SUPPLIES

ollowing the recent "SELL OUT™ demand for our Sv
3 amp P.5.U. we have managed to secure a large quan-
tity of ex-computer systems P.S.U.'s with the following
spec.; 240 or 110v A.C. input. Outputs of Sv @ 3-4
amps, 7.2v @ 3 amps and 6.5v @ 1 amp. The Sv and
7.2v outputs are fully regulated and adjustable with
variable current limiting on the Sv supply. Unit is self
contained on a P.C.B. measuring only 12 x5 x3°
The 7.2v output is ideal for feeding “on hoard™ regu-
lators or a further 3 amp LM323K regulator to give an
effective Sv @ 7 amp supply.
Supphed complete with cirguit at only £10.95 +£1.75pp.
Believed working but untested. unguarantsed.

£43.95
54.95
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FEATURE

introduction to his contlnental friends Mr. Mouse and-Mr. Beaver.
'Robetics Today looks at how the achievements of the Swiss roll on.

world’s timekeeping. A combination of geography,

climate and national spirit have by some inexplicable
coincidence led to a thriving cottage industry dedicated to high
precision mechanics. Up until only 10 years ago it was a virtual
certainty that most watches sold throughout the world, par-
ticularly those in the middle to upper price bracket, would be
Swissmade.

However, there can be little doubt that the Far Eastern
countries, particularly Japan, Hong Kong and Taiwan, now
dominate the electronic watch industry, a logical development
of their undoubted expertise in miniature electronics. The Swiss,
like any country with a international reputation for a particular
product, had two choices: they could either resign gracefully,
like the British motorcycle industry, or they could re-invest and
at least try to regain that which was once theirs. The Swiss have
for obvious reasons, chosen the latter path, but along that path
have made some very shrewd and hopefully correct predictions
about the future of personal timekeeping.

F or centuries the Swiss have had a virtual monopoly on the

ETI DECEMBER 1981

Time Zones

The most obvious decision was not to take on the Far East
with purely digital watches. The LCD watch is now made almost
exclusively in Hong Kong. No other country could even attempt
to compete in the lower price bracket multifunction watch
market. The Swiss have an enviable history of being able to
work with micromechanics so the logical step was for them to
marry the two technologies — mechanics and electronics — to
produce watches with analogue displays, hands and faces but
with the timekeeping controlled by integrated circuits and
quartz crystals.

Fortunately for the Swiss the cottage industry that has
developed around watch manufacture lends itself to a kind of
co-operative operation where, for instance, a small area might
have several factories producing different parts for different
watches. Such an arrangement has existed, in fact, since 1939
when a number of companies got together to form ASUAG,
which by the time it is translated into English stands for the
GCeneral Corporation Of Swiss Horological Industries Ltd.

17



ok i - P gL - i R |
‘Mr Mouse’ assembling electronic watch chassis. The picture on the previous page is of the 'Mr Beaver' robot.

Within ASUAG are familiar names like Longines and Eterna,
plus a dozen or so other companies which most of us will never
have heard of but are nonetheless well known within the watch
industry. ASUAG was primarily designed to rationalise the pro-
duction of watch movements, thus making it easier for the in-
dustry as awhole to respond to changes in demand and fashion.
As the age of the electronic watch dawned it became necessary
for ASUAG to respond by producing electronic watches, so
within the group certain companies changed their production
from purely mechanical parts towholly electronic parts. Within
these companies diversification into the development of
automated watch assembly has led to some exciting
developments in robotics.

Swiss Success

The micromechanic expertise of one company, SSIH, has
been channelled into the development of high precision robots.
The term ‘high precision’ refers to the robots’ ability to place
miniature parts into assemblies with an accuracy that is
measured in microns. So far SSIH have 20 working develop-
ment machines with a further 200 planned for next year. The
two types of robots (known as Mr Beaver and Mr Mouse!) use a
combination of electronic and pneumatic power to articulate
the arms. The mechanics are controlled by builtin micro-
processor systems running on Swiss-developed software.

Although these robots were designed primarily for watch
assembly, SSIH see a promising future of Mouse and Beaver in
any situation that calls for high-precision, repetitive work. Such
work might include the assembly of cameras, another area that
would benefit from SSIH development.

At the moment SSIH have the field virtually to themselves.
Robotics has, so far, concentrated more upon heavy industrial
usage, car assembly and the like, where ultra-high-precision is
not required. Doubtless the ability of the Swiss to produce
mechanical systems to such high precision will keep other robot
manufacturers out of the market for some time. Itis temptingto
speculate that SSIH have an eye on the Japanese and Hong
Kong markets where much of the assembly for digital watches
and similar items is still highly labour intensive. It would indeed
be ironic to see the Swiss succeed in this area; Swiss robots
assembling Far Eastern watches.
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Time In Hand

If you're sweating over a hot keyboard, trying to finish your
program for our Armdroid competition before the October 31st
deadline, then panic not. There has been a hold-up in the supply
of the driver boards to customers, so on the fairly reasonable
basis that you can’t test the software without the hardware, the
closing date for entries has been extended to December 31st.
This will allow those of you who want to see what's involved to
visit our stand at the Breadboard Exhibition (see page 12) and
watch our demonstration. We hope to have two Armdroids run-
ning, one under program control and the other with a manual
control box 5o you can play with the system and get the feel of
things. There may even be a competition to find the most dex-
trous manipulator amongst our readers.

Meet The Mouse

On the other hand, if you can’t make it to Breadboard (in
which case we’ll never speak to you again!), cast your
eyes across the page and you'll see details of the ACC’s con-
ference on robotics. One of the attractions will be this years
winner of the Microtnouse competition (together with his
designers, of course). We'll be providing some of the speakers at

“this meeting together with demonstrations of projects old and
new, See you there!

This new series will provide a stage upon which our readers may
| display their robotics achievements. It is intended to cover the
practical application of robots in Britain teday, be it at hobbyist
level or in industry.

Readers in either category are invited to write to the editor of
ETI, detailing their experiments, projects, application or usage of
robotics. Any articles published will be paid for at commercial
rates. It is aiso hoped to run an ‘'Ideas Forum’ wherein readers
can exchange views and ideas but that depends upon the
response of our readers — you!

Write to: THE EDITOR, ETI MAGAZINE, 145 CHARING CROSS
ROAD, LONDON WC2H 0EE and mark your envelope “Robotics
Today”.
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FEATURE : Robotics Today
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.cations and enquires t0: '
Verﬁgr?‘giaf‘ford, ACC Liason Officer

SE
1 Road, London
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Mr Mouse having a rest.
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6810 1.30| 74178 43§ 0813 12| 138 25 LM323K  4.18 | 811595 1.18 | 3D442 25 | 5N3819 30
6821 1.70| 74179 a3 | 1q 42 | 138 36 _ALSLNVIIed 39181Ls%6  1.22 | 8DE79 451 N9 1070
6845 9.75 | 74184 50 | 15.22 12 | 145 70 188811597 1.18 | 30680 2| A i
e 160 | 4 & || 121 % ik LM326 1.25 | 811598 1.25' | 80245 Bagh( Bt o
80B0A 220 | 74198 5 | 27 12| 151 §y || W 143 | 87264 1.45 | BD249 80 | Nag27 50
BOB5A 6.5¢ | 74159 56 | 28 16 | 153 30 | LM329 2,101 g728A 1.48 | BD250 B0 SNasga 100
8224 2.20 | 74273 80 | 30 2] 154 90 | LM33a2  1.00 gTgsN 1.48 | BD346 38 | oN4g7 .25
8228 400 | 74278 8| 3 121 155 45 | LM3362 - 1.25/ gT9IN 1.48 | BD378 22 | INag01 &
8255 3.90 | 74284 144 | 33 16 | 156 R I T SliaTss 1.48 | BF679 401 oNagi0 40
280CPU  3.75 | 74351 87 | 37 15| 167 32 LM33IP - 1.00 | prystabs BFO26 28 | 5N5050 1.65
280 ACPU  4.85 | ¢.MOS 4600 38 15| 158 32 LM33BK  4.75) 35 768kHz .98 | BF979 13| B e
Z80PI0 3.8 | 4000 1| ap "1z 1180 40 LM339 401 1000MHz  3.00 | BFWS2 28| Sns193 40
ZBOAPIO  4.00 | 4009 1| a2 ‘35 | 161 .40 LM342P  18.50( z000MHz ~ 2.82 | 35W45 09 | Snooas 30
ZBOCTC  3.60 | 4019 12 | 47 .40 | 162 .40 LM34IP 15.501 3'562MHz 325 | BSYST 091 5NB296 40
ZBOACTC  4.78 | 4013 32 | 48 65 | 163 40 LM348 SO0 375%6MH;  1.00 { BUI0A 1.0 Spca7s 12
ZBOASIO  12.00 | 215 % | 49 ‘80| 159 48 | LM350 3.80 | 36570MHz  1.00 | BUINT Sl =5
VOLTAGE REGU: | 4020 64 | 51 12166 32 | LM3G2AN 275 | 3g;mi; 100 [ BUIBZA 175 [ 5020 28
78066V + .48 | 4024 36 | 54 13173 20 g Wco28 40 1 a.000MHz 158 | BU204 N oN5E31 5.40
| 781212v+ 48 | 4047 % | & 12| 174 .48 tm372 B0 1 4'194MHz  1.85 | BU205 90| Sneoas 100
781515V + .48 | 400 8 | 712 21175 58 Lm543 2.60 | g'a33mHz 85 [ BU207 80| Suhae 8.50
782020V + 50 | 4083 2 | 7 26181 1.45 LV -0 1 5,000MHz  1.85 | BU20S 80| 5nE956 85
7905 5V 58 | 4099 120 | 78 75| 190 .57 LMSE5 -0 | 5120MHz  1.08 | BUBHI 01 5y 8080 3.40
7912 12V .58 | asop 292 | 7% 30 181 57 | LMs&7 85 | g'000MHz  1.95 | BUX28 2.40| Speoas 330
791515v— .58 | 4514 150 | 78 20| 192 L3 | = ' T
;92':i§aglﬁl .58 2213 70 | 83 .45 :gﬁ -:(7) WE GUARANTEE:- Factory Prime Parts - Competitive Prices - In Depth Stacks
tandar 'S 1 70 | 85 10 . = i LA
Sta w0 200 es el ‘2 | FREE PRICE LIST - Please send SAE (20p in U.K) i
2401 12| aza1 160 | 90 ‘30| 196 65 Minimum Order £10.00. Please add PBP 50p and V.A.T. | —m
2404 13 | a5z 120 | & 78| 197 .65 Government and Colieges atc orders welcome j J=Ciis)
e TR
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1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
neart of a computer system. You can
add 16-times more memory with the
ZXRAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.

Lower price: higher capability

With the ZX81, it's still very simple to
teach yourself computing, but the
ZX81packs even greater working
capability than the ZX80.

It uses the same micro-processor,
butincorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handlesiogs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer

Sinclair ZX81 Personal Comp
the heart of a system
that grows with you.

- decimal places.

o hBI\SIC manual

| New

Every ZX81 comes with a comprehensive, speciaily- written
manual ~ a complete course in BASIC pregramming, from
firs! principles to complex programs.

20
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£49.%

Higher specification, lower price —
how's it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81reduces the 21 1o 4!

The secret liesin atotally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80'

New, improved specification

® Z80A micro-processor — new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

® Unique ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
{RUN, LIST, PRINT, etc.) have their
own single-key entry.

@ Unique syntax-check and report
codes identify programming errors
immediately.

@ Full range of mathematical and
scientific functions accurate to eight

Kit or built —-it’s up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) - a few hours’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor - 600 mA at9 vV DC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.

® Graph-drawing and animated-
display facilities.

@ Multi-dimensional string and
numerical arrays.

® Upto 26 FOR/NEXT lcops.

® Randomise function — useful for
games as well as serious applications.
® Cassette LOAD and SAVE with
named programs.

® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@ Able to drive the new Sinciair
printer.

® Advanced 4-chip design: micro-
processor, ROM, RAM, pius master
chip — unique, custom-built chip
replacing 18 ZX80 chips.
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16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the.computer to multiply your
data/program storage by 16!

Useit forlongand complex .
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household management systems
for example.

— | g [ — ||
Z X8I

6 Kings Parade, Cambridge, Cambs,, CB2 1SN.
Tel: (0276) 66104 & 21282,

ETI DECEMBER 1881

the IX Printer
foronly £49.%*

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

At last you can have a hard copy
of your praogram listings —particularly

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can cali

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

useful when writing or editing
programs.

And of course you can print out
your results for permanent records
orsending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZXPrinter connectstotherear
of your computer - using a stackable
connector so you can plug in a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there’s a
14-day money-back option. We want
you to be satisfied beyond doubt -
andwehave no doubt that you will be.

To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB2 1YY,

Oty | Item

Order.—l

Code Itemprice‘ Totai
EThm|L g

| Sinctair ZX81 Personel Computer kit(s). Price includes

=T

ZX81 BASIC manual, excludes malns adaptor. 12 | 49.98
i Ready-assembled Sinclair ZX81 Personal Computer(s).
| Price includes ZX81 BASIC manual and mains adaptor. 11 89.95
| Mains Adaptor(s) (600 mA at 8 V DC nominal unregulated). 10 895 |
| 18K-BYTE RAM pack. 18 4995 |
Sinciair ZX Printer. 27 49.95
| 8K BASIC ROM to fit ZX80. 17 19.85

| PostandPacking.

R19.9°5 Mg WmiE S
] | 295

O Please tick if you reguire a VAT receipt

*Please deletel/complele as appliczble L

Name: Mr/Mrs/Miss Lt | |

*l enclose a cheque/postal order payable to Sinclair Research Ltd, for £
*Please charge to my Access/Barclaycard/Trustcard account no.

TOTALE

jlodl L O |

Please print.

(I S o O T

Address: | | | | |

o Jou] (b ol SIS IE S,

1 | 1 } 1

FREEPOST - no stamp needed. Offer applies to UK only.

AL el BN

€TI12

|
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Treat your home computer to extra. memory and more peripherals
with this versatile and simple expansion project. With the modules
to be published you'll be able to custom-design your system to meet
your requirements — and change it all around at a later date should
you so desire. Design by Steve Wilding.

ome computers, like hii,
H generally have a habit of start-

ing out modestly (assuming
your finances are anything like ours),
and then growing steadily as you
discover a burning need for more
memory, more /O, a printer, and final-
ly the sound generator that turns the
system into an allsinging, all-dancing
electronic marvel. (Actually, computers
almost never dance). To help out those
of you in the upgrade market, we pre-
sent this low-cost, flexible expansion
system designed for a number of
popular microcomputers on sale in the
UK — ones based on the 6502 and Z80
MIiCroprocessors.

The system is made up of a
motherboard and a range of expansion
cards that plug into the motherboard
as and when your needs dictate. For ex-
ample, if your need is purely for RAM
memory expansion then a motherboard
and four RAM cards will give you an
extra 32K of RAM. The constructional
and application details are given for
the motherboard and the 8K RAM card
in this article — in subsequent articles
details of the remaining expansion
cards in the range will be provided.

These will include an EPROM program=-

mer and an EPROM card for use with
2516 and 2532 single rail EPROMs; a
sound board utilising up to three of the
popular AY-3-8910 programmable
sound generator chips; a parallel /O
card providing two 6520s for uses such
as a parallel printer driver (Centronics)
and a low cost disc interface.

Two 40-pin input sockets are pro-
vided (SK6 and SK7) — these are wired
in parallel so that two or more mother-
boards may be linked together. This
allows you to use a larger number of
those modular which use less than 8K
of memory.

22

Vive La Difference

Obviously there are differences
between computers and the expansion
system must be capable of adapting to
meet varying demands. The important
difference for this application is the
first free memory location available for
expansion in your computer's memory.
For RAM expansion to be effective it
must run consecutively with the ex-
isting RAM. Table 1 gives the first free
location for some popular computers.

For the more technically minded
an explanation of how compatibility is
achieved is given in the How It Works
section. Suffice to say here that the
system is capable of being moved
around in memory to fit the particular
computer’s requirements. This is
achieved by means of selective solder:
ing of wire links as described later in
the article.

Construction

Construction is best achieved using
a 15 W soldering iron with a fine bit
and 22 swg solder. First solder in the
four wire links to select the correct
location in the memory map for your
computer (see Table 2). Solder the DIL
sockets into the board taking care not
to make any shorts between pins. Next
fit the five edge connectors and lastly
the ceramic capacitors — these can be
held in place whilst soldering by slight-
ly spreading their legs under the board.
The PCB has platedthrough holes and
50 it isn't necessary to solder a connec-
tion on both sides of the board; but
allow encugh time when soldering for
solder to run through the hole as this
ensures a good connection. Construc-
tion of the motherboard is now com-
plete.

Follow the same instructions when
constructing the RAM card — solder
the IC sockets in first, then the eight
ceramic capacitors and construction of
the RAM card will be complete.

Finally insert all ICs according to
the overlay, taking care not to bend
any IC legs.

—— SPECIFICATION _,

Motherboard: This is the main board of
the system. It allows up to five
expansion cards to be used at once —
socket 5 being a duplicate of socket 4,
allowing smaller expansion cards to be
used without tying up a whole 8K block
each. Both the control bus and address
bus are buffered by the motherboard
butthe dataisn't, as this is already done
by many micros. Power requirements
are 5V at 100 mA.

RAM Card: A static RAM expansion
card using 16 21141 300 ns RAM chips.
Power requirements are 5 V at 650 mA,
EPROM Card: Available for either 2516
(2K x 8) 5 V single rail EPROMSs or 2532
{4K x 8) 5 V single rail EPROMs.
EPROM Programmer: For
programming 2516 or 2532 single rail
EPROMs for use with the above card.
Sound Card: Allocation for up to three
AY-3-8910 threechannel sound chips,
allowing the generation of complex
waveforms.

PIO Card: This board contains two PIO
chips for 32 individual inputs or
outputs. 12 of these are used for a
Centronicscompatible parallel printer
driver, for use with Superboard/UK101
and Watford’'s WEMON chip. Three
connections are for use with a light pen
and a further six are for power output
applications.
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PROJECT

The 8K RAM module plugged
into SK1 on the mother-
board. Any of the boards in
£ " . the system may be plugged
S Erap into any socket to suit your
requirements.

/1050
W11

e

o e

! -1'03' :

M2 HSR-3L

3 o8c :
H211aN-3L l
L 14K-0L

T pose

e

TABLE 1

GROUP FIRST FREE MEMORY COMPUTERS
LOCATION

1 2000 UK101
Ohio Superboard
8K PET
Microtan 65

2 4000 16K PET

3 6000 16K TRS-80
16K Video Genie

4 8000 32K PET

NEXT MONTH: Connection details for
more machines, details of the

modifications for use with Z80 micros,
and the second of the plug-in modules.

TABLE 2

GROUP1 GROUP2 GROUP3 GROUP4
Link Wto: A B C D
Link X to: B C D E
Link'Y to: C D E F
Link Z to: D E F G

T %S ey WS KN S

CHRSISIVING

| YR TNkl <R

d m m En MR WR oM PR
- 3

7

The photograph above shows a tlose-up of the wire links around 1C4.
This board was in use with the 8K PET, a group 1 computer. (Check
the links against Table 2 and Fig. 1).

ETI DECEMBER 1381
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Fig. 1 Table 2 shows which of the lettered holes around 1C4 to link
in order to locate the expansion system at the correct point in your
computer’s memory. The ‘thin’ holes are not through-plated; the
rest are.

23

)



ETI DECEMBER 1981

“uIsueEdxa 431140} Mo||E 03 9YS 03 |ayjeled ul
P2)230U03 A[dwis s1 31 — UMOLS JCU 51 L3S "S3U0 JUUTY} 9 JO 3412 jo
pea)sul saul] 3oR|q 3o1L{) 5B UMOLS JJB SasN( alf) ‘saul] duisnpuod jo
SJoquinu d3ur| ploAe 0] “pJeoqsayiow ay) Jo ureddwp 3nang g Wiy
? 0 = S o —Ez L3
O O -0 Cr
)
O W o vy RFO
o o ‘ ann
O O—3 VOSTPL SI 931 .
gopg TSRS O 1w
BELSTHL UV OL—L0D)
5618 AUV £ LD)- O ot
310N & Oaa
LU
. i oot o 9 €
9 vl I 'e) t g ASH
1" 5 a1 AGH £l m O awvr
oL ¥ € e Ozo
[4 8 oL 05tV
- L S————————Cav
' 1 Hp———————0uv
S v —{) v
£ tgsa Q) =
se 0£520)
e 62590 [
w 82520 I
St 1] 1
GE £2520) [ 91 AGt
@& %P0 Tl pp—————C ttv
L
ot .mm” h_wu € fY—————0unv
e pesof ] a I yp———=0y
24 O— O
o 1 L fp———————0 1tV
o O- O p -0
pe o o a oy
92 C- ~O— L sp———0¢v
4 O~ C> y7:
o4 O -Or :e“uuw
0z O a® I H
@ [ i 5 8 .J
ps o e X a1 AS+
= o 6 af————Osv
1z O O L of— ————Oww
1 g p————————0 v
61 O~ -0
o o O € z {7
> & 4 £ Y e @ 11
£l Cr Or s y 0¥
1 ’
6 (7
L s1lviia
ON NId NI HO
7378v1 138 as
90
{p3S OL 131 IVHVY -
NI QILIINNOI SI 5HS)
SL3%205 NDISNVAXT va
£Q
20
[Xe)
———}0a
(83 LAJKOD O}
9NE

uoisuedxy RINdWo) . [HI0UJ

24



WRLIR L

's31Aq nq
-y313 apiaoad ©) sned W pajqeud e Aay)
‘APim SHQ AN0Y AJUO JIE SWYH Y} SV "preoq
-1ayjow ay} Aq pajeiauald apodap ML Ay
-3adsas sp1 Aq PaIdfds sIswy A JO Jied yoey
SWY Y 210)s pXNL 19LLE 91 JO 250 Fuiyew
‘premiojydivs A1aA st piRD WYY 3yl
s10L
NN pue spieogiadng 01y YUM aSN WISAS
10} pajesduald s1 [eudis (uondanp eyep)
aAd 2yl 'S10)22Uu0D )3YD0s uoisuedxd )
0} 1Y8noaq uay) aie sIPOIAP )| asay) pue
sjeuds snq ayl ‘(0L-2 $D1} SBELSTHL 40w
1N0J AQ $%20)q Y| 0Jul PaPOIIP 13y 1IN} Uy,
ale $}30)q 3G N0 Y} ‘PI)I3|3s DdUQ
‘g 0) § $Yd0|q  dnoiB s0) pue ‘pasn ase £ 0)
$ $320|q £ dnoid 10} AjirejiuIg ‘pIII|3s Aq
}SNW g 0} £ $HI0j§ puUe G0 S§ UDIJEIO| 334]
3531y S)t uay) g dnosd uyp 51 1Indwod anoi
] 'pasn 2q }snw g 0} 7 $¥0]q uay) ‘(| dno:d)

s b =)
Mo CoeT

;
}
m
xy
.

"P4ED VY MR 3yl Jo wesderp pnon) ¢ 81y

0007 1¢ JJB)S 0) P3aNdHUOD 3Q O) $1 WIPSAS O
ay) j1 os {xoH) 1444-0003° ' 114£-000Z i
‘4441-0000 1€ P3jed0| are sHI0[q G YL - O 550
‘32uU0 O bso
}2 pasn 2q 0} spied uoisuedxd 310 mo|je ! 4 1
3Im Inoj jaxa0s Suipedndnp Aq 05 )3 I05 2 0) 3 g 8 L] 8
PIIEDOjI e Y 3Y) 4O UOIVLY [|RWS ¢ ISA pIed — —— — = si___Gv =
ndynojnduy jajjeied pue pred> punos ay) — — a— _— — - Osv
‘3| Wexd 104 20|q Y U0 Ul SPIed uoisued === 1 — — R ] — —Ouv
-X3 OM}) JO ISR aY] 3|GEUD O) S° 05 AN0J }3)I0S ] Ry — — e — —Oav
$O JEd1dnp © S1 12I0S Yy Y| 3INI0s =T — == - — |—] —— =t
10}23uUu0> psed uoisuedxa yoed 1oy auo H —1 — — - — T:H O
— P3)23|as 3q 0} 2IF INOJ ‘3SIY)} }O SO0 [ == 1 — —Otv
b 1] _..2-..._ Mm;um“—«; Saul| mmu._ﬂuq*%@:_.“ ....h..“ N s o ud 1 gx — an [— Uy P~ o — &} Ozv
ay) apodap 0) pasn si (D)) s2pod3p Jydia = [ | — = Oty
-0)-331Y} GELSTHL V "SI NQ X3y |ELGHIIIP =0 =] m [ ] Oov
4q 25e ydrym (g1 SIN SS618 223U} =] —] ] — — -
Fuisn pasagyng aze 13)ndwod 150y 3y} woI} = = e
sng |0Nuod 3y} jo jied pue ssdippe Iyj L [ ] ==l — —
LL)ZEEL | L LLfzLjet] vi L[eLfEL| vl LZL|EL] Pl LL|ZYEL] v Ljzyerf vl LAY F4N i Y 1 131 (4% pA8
WV—N— O\S -F— go: 1l va [e) 0a »d ql Ql oo L W00 gl 8] 1¢] £
o a £ ajea va (2 0a q ajva L(RZ L CY] L ams0ira eaizah afoa +a
ag
STNN 41 1 L3 143 o0 L3 tezejei]vt (948 1 sulzdelly fjzefeifse Lz el v iefzufen] v s
‘LY A 3pnpyxe P = 1= - —Owa
s231d [y 'uchedjdde uc a|qe|ieAe e 510) | ==l " | == e
-23UU0D J3YI0 10 SAINIG *(YiBua) b7 € 10y) LW [ S— ] [ == H Ly
OF'S3 SIS0d SLOLYN/pireoqadng ypm as5n == == == ) = E= I
10§ pea) sadwnl Aem-p 3y ) "1Ing-Apeas 073 — — — | — = L —COoa
10} J|qe|ieAae si(y £ 1P A §) Wid)sAs uossuedxa == HiE. =3 b - = = —-—
34} J0p A|ddns samod ajqepns y (13)1280] | —— — — ] ] —
pasepio e yioq g dgy dyd) $6'673 81 o 1 s b s — m — o M o B
SI PIEY WY N N8 3Y) Pue 66°6ET SISOD preog S— — == - — b i
-1ayjow Y| SHIH ‘PIOjIEAL ‘PROY JjIpIe) L1 | B | 2] -] ;
SEIEE 'SIU04II3[] PIOJJep, WOy A|qE|tene — — =4 — —] — — : Omn
s| 123load sy} 10y spied yo Py 3)3jdwod y flms==l [ == B == . .Hw — B
= =1 = ﬂ [ =] S m O Ase
mmz—:—>:m 8 2 Y O 8 ] g ) W11Z 30w 91-LDI
ILON
u [ “Ueor] W [ . " O no
B T R T TR . Bin
Y Y ™ ) ) s O
—0 agr ~Ots

ETIDECEMBER 1981



SK1

j/ .
SK2
S _——— e -
oo, SR
it m———e—— +5 1/
™ e —
NS
SK4
- R TTITT AL
' o SKS s o et
t @
Fig. 4 (Above} Overlay for the motherboard. #
e [
Fig. 5 (Below) Overlay for the 8K RAM card,
: st PARTS LIST
MOTHERBOARD
¥ Capacitors
C1-10 100n disc ceramic
Semiconductors
1C1-3 87195
1C4,7-10 7415138
IC5 741520
IC6 741504
Miscellaneous
$K1,2 40 pin DIL socket
SK3-7 2 x 30 0.1” edge connec-

tors
Double-sided PCB; DIL sockets for ICs;
board support system etc.

RAM CARD
Capacitors
C1-8 100n disc ceramic

#1C16

1C14

Semiconductors
IC1-16 2114L

Miscellaneous
Double-sided PCB; DIL sockets for ICs.




EXPANSION SOCKET
PINOUTS

+VE 1 2 +VE
+VE 3 4 +VE
+VE 5 6 +VE
BDO 7 8 +VE
BD1 9 10 +VE
BD2 1 12 +VE
BD3 13 14 +VE
BD4 15 16 +VE

BD5 17 18
BD6 19 20 BA3

BD7 21 22 BA4
BAO 23 24 BAS
BAI 25 26 BA6

BA2 27 28 BA7
29 30 BA8

RW 3 32 BA9

CsO 33 34

S 35 36

CSé 45 46 Earth
CS7 47 48 Earth
72 49 50 Earth
NMI 51 57 Earth
IRQ 53 54 Earth
Earth 55 56 Earth
Earth 57 58 Earth
Earth 59 60 Earth

BDO~Z  Buffered data lines
BAO9  Buffered address lines
NM! Non-maskable interrupt
CSO-7 Chip select lines

RW Buffered Read/Write
@ Buffered clock

IRQ Interrupt request

Each chip select line enables a 1K block
in the memory. C50is the lowest and CS7
the highest within the 8K area assigned to
that particular socket.

Table 3 (opposite) gives the connection
details for SK6 (the motherboard input
socket) for people who wish to use this
project with other systems.

Fig. 6 Block diagram of the complete system.

Top: You probably can’t see it in the photo,
but the screen of this 8K PET reads '15359
BYTES FREE’ — courtesy of the expansion
system. This is plugged into the PET using
sockets 14 and ]9, on the right of the PET

at the back (above).

PROJECT : Com

8K RAM

GND  +5Vv

[ AW Qo]
92

NV -

R

=]

DATA BUS

O—— =5 ]
—

ADDRESS BUS

TD
COMPUTER

AQ~-ATS

CARD

4K ROM

CARD

MOTHERBOARD

EPROM
[PROGRAMMER

Left: The expansion system connected to the
expansion socket of a Superboard via a 40-
way cable. You'll also have to insert two
8728 buffers into the empty sockets next

to the CPU before the system will work.
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SOUND

BOARD

P10
BOARD

PIN FUNCTION PIN FUNCTION
1 TRQ 40
2 NMI 39
3 DD 38
4 Do 37
5 D1 36 D4
6 D2 35 D5
7 D3 34 D6
8 33 D7
9 32 RW
10 N 02
1 30
12 A2 29
13 Al 28
14 AO 27 Al5
15 A3 26 Al4
16 A4 25 A13
17 A5 24 Al2
18 Ab 23 All
19 A7 22 A10
20 A8 21 A9

TABLE 3

puter Expansion
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CROTECH OSCILLOSCOPES

Range of Portable Scopes mains and battery operated.
Plus special features (UK ¢/p £3.

3030 Single trace 15 MHZ, 5mV_0.5micro secs Plus buill in

component tester, 95mm tube £166.75
3131 Dual trace 15 MHZ, tng 10 35 MHZ. 5mV, 0.5 micro sec,
130min tube, plus component tester, .50
3034 Batiery-mains dual trace 15 MHZ._ Irig to 20 MHZ.
builtin Nicads. 5mv, 0.5 micro secs. £356.50
(Eliminator charger aptional £28.75)

Also Available 3033, single trace 3034 £29325 N
3035. 130mm 3030 £189.75
3337. dual 30 MHZ. 130mm £408.25

RF AND AUDIO SIGNAL GENERATORS Mains operated

{UKc/p£1.0

Audlo 20H2- 200 KHZ 4 pand. Sine/Square o/p.

TE220 Distortion max 1% £63.00
LAG26 Distortion 0.5-1% leader £73.70
AG202A Distortion 0.5-1% Trio £78.20
AGZ03 10 H2-1MHZ S band max distortfon 0.1% Trio £126.50
RF All feature int/Ext. MOD. Variable output

TE200 100 KHZ-100 MHZ 6 band (300 MHZ harmonics) £52.00
LSG16 100 KHZ-100 MHZ 6 band (300 MHZ harmonics) Leader £63.25
86402 100 KHZ-30 MHZ 6 bang professional trio £68.00

THANDAR - SINCLAIR

Reliablé low cost portable instruments. bench models all
25.5% 15 X 5¢cm. Generators mains operated rest battery
{supplied). UK ¢/p Hand models 65p. bench £1.15)

DIGITAL MULTIMETERS (3% digitLCD)
TM354 Hand held, OC 2A. 2m oam. tmV - 1000V DC. 500v ?:C.

4594
TM352 Hand held. DC 10A. Hie test. Continuity tesi £57.44
TM353 Bench. 24 AC/DC. 1000V AC/DC. 20M ohm.
Typical 0.25% New Low Price £86.25
TM351 Bench, 104 AC/DC. 1000V AC/OC. 20M ohm £11385

Typical 0.1%
A Haod heid LED. 200 MHZ IMV(HMHZwrmTPHl]I

anlgucv COUNTERS 18 Dlal

TF040 Bench LCD. 40 MHZ, 40mV (400 MHZ with TP600) El 26 50
TF200 Bench LCD. 200 MHZ. 10-30mV (600 MHZ with (Tpﬁoagi

TPB0O 600 MHZ + 10 Prescaler 10 mV .13
GENERATORS (AN bench models) mains operated
TG100 Function. 1 HZ-100 KHZ. Sine/80/ Triangle/TTL  £90.85
TG102 Function. 0.2 HZ-2 MHZ Sine/30/Triangle/TTL £166.75
TG105 Pulse. 5 MHZ-5HZ (200nS- 200mS) varlous outputs £97.75
DSCILLOSCOPE (Bench model low power porlable)

10 MHZ 2" Irace. 10mV. 0.1 micra sec. All facilities.

Maodel SC110 £159.85
(Rechargable battery pack £8.63. AC adapior/charger £5.69
OPTIONAL ITEMS

Carry case |bench onlyl £6.84 AC Adaptors {state mod=1) £5.69

ALSO STOCKED
Further range of [ow cost
equipment Plus tools.
accessories elc. Also special
offers which vary fromtime to
time f0r callers.

SABTRONICS EQUIPMENT

New reliable range of DMM's and
frequency computers with those
extra facilities and competitlve

rices. All banery erated
&upphed) Except 20A mains.
Dpiional mains eliminators available,

LCD DIGITAL MULTIMETERS
S%‘ECIAL PURCHASE — LIMITED PERIOD ONLY

§220 Reliable 22range hand held 3'% digit LCD with ol1/ohms auto range. vnit
andrangs signs, 10 amp AC/DC. battery warning. lawer power chms range:
Madel 6110 Also has range hold. continuity buzzerand improved accuracy. Al
models high quality rofary operation. Reselution 0.1 milli volt: 10-Micro amp:
0.1 ohm.

?;JIG\;T CUU!:IE_?S ?'1135&? HZ Res. 6220 1000v DC: 0.210A AC/OC: 600v AC: 2meg ohm. Was £55.95
imV sensitivily (o

UK ¢/p £1.00) , NOW £42.95
81104 20 HZ-100 MHZ in 2 ranges = 6110 As above plus 20mA AC/OC and improved accuracy. Was £85.95
8610A 20 HZ-600 MHZ in 3 ranges KOME 1510250 MHZ Dip NOW £59.95

13.85 meter  Granges £38.50 THIS SPECIAL GFFER IS QUALITY WITH VALUE
9 0I6IT COUNTERS 30mV sensitivty 1o SWAO 3-150 MHZ SWR « F/S
1GHZ Resolytion 0.1 HZ-10 HZ £9.50 Also in stock
86108 10 HZ-500 MHZ in3raggezsss ?va?’smwm méter SWR fs;%wgeg 188m 16 range with Hfe checker 10 omp DC ﬁ%
! X 18%m 30 range with Hie checker 10 amp ACIDC i

BOOOB 10 HZ-1GHZ in 3 ranges]mo 3IDSmgIe meter SWR - Power DD501 27 range push betton 24 AL/DC £39.95
FUNCTION GENERATOR (UK ¢/p £1.00) nu SWRIPower /FS- m”fuluiwgs MULTIMETERS (UK c/p 650 or £1.00 for two) L AT
with mains adaptor q
50204 1 HZ.200 RHZ Sine/Square ! 171 As 110 Twin meter £14.50 ::gfusf z g?:‘n": scmff,ir,s::“ ca50 PROBE
Triangle/TTC Freq. sweep. Low 175 SWR/FS/AE Match e p £5.50
distoriion £98.90 (40 MHZ) )2 50 MENTIO0UZT 20 Epacitih ot #20
OIGITAL MULTIMETERS Two LCO 176 As 175+ 0/5/50 Watl N oL, a7 2
hand held - one with temperature power 16. A?Iﬁ ﬁ anqe poct:: B:I“voe"ZK el CB'SU
range. Also LCD and LED Bench 7845 175+ 0/30N00W MDD - pocket 20K Vol £11.50 (Ukcrp  B5p)
70358 /56t LCO hane 24 AG/0C WD SWA e Plus 20K oy, | TNIOOTR Trange plus Hie Testaok/von — £1350 e | 0740KV: 20K VoIt £1840
20Meq olun ETC £95.45 forange Woltimeter 52895 | STIUSTR2! range plus Wle Fest 20/vott - £18.33 ——
20374 As 2035A with -50°C to {Note: SWR-Power ETC to K T EIEC DISCOUNTS

+ 150°C Temp. range 0.1°

tesolution £109.25

AT1020 19 range Deluxe plus Hie Test 20K /Voit £16.95
ETC5000 As KATS001 plus colowr scales 50K/ voit £17.95
708118 range - range double 104 DC 50K/volt  £20.85

144/150 MHZ)
Just a sefection of a huge range

Available for UK and Export for
small and large quantities For

20104 314 Digit LED. Auto decimal & | Options Touch & hold n stock - send for latest lists t products. Please enquire.
mins. f‘i‘)A gctoc:zm.'legoh?g%tc.s Probe for DMM‘%M 0 including professional ranges. ;S'Kﬁug"a tange. Plus 124 DC Piys Cont. Buuefizz 7 (ISRHATNAE HEFEBICTIIS
4 . ¥ _ Y
20154 LCO version of above £109.25 | Battery eliminators ::?\:EA:;EI?’E’E:LLATED E;ggggg :g:gg g:LL:‘:cLOI’: P[?ASSE.’:D?{"ACIDC £25.75 5 - | OSCILLOSCOPE
(6152055154 25 Al aihrs £1.0D| salemoce) 569 | POWERSUPPLIES | L0 VAL 50 PROBE KITS ux ép 5o
POWER SUPPLIES 138 volt. Qutpul regulated ,,P,, eter (UK dp £1.50) 168m 36 range Large scok 10A AC/OC 50KVt £28.50 per 1 to 3) Availabie BNC piug
= mains opsratea{c/pE1.00) | 2470/12.0/20v 1amp  £35.00 | AT21023 range Deluxe 124 AG/DC 100K/Volt  £31.00 o Banara X1 £7.96. X10
2, 3105 amp £1395 | 1545-15voit3amp  £4400 | 2B0TA23range Large scale 10A AC/DC Hie Test 50M 845 x1-x10£10.50. Also
5108 amp £1795 | 4230/120/2av3amp  £5400 | ohm. 1KV AC/DC 100K /Voit _£34 9 X100 (BNC ony) £16,95
SAFGAN PORTABLE 0SCILLOSCOPES =, LOGIC PROBES/MONITORS/PULSERS circuit

Range of low cos! Dual Trace Scopes malns operated. Made in UK to

exacling standards. Available as 10 MHZ: 15 MHZ or 20 MHZ, All
SmV sensitivity: 0.5 microsec: 6.4 x Bom disptay. {UK ¢c/p £2.50)

07410 Dual 10 MHZ
0T418 Dual* 16 MHZ
0T4Z0 Dual 20 MKZ

AUDIOE

powered (UK c¢/p60p)

feature LP1 DTL/TTLIGMOS. 10 MHZ: Pulse: Memory £35.50

LP2 DTL/TTL/CMES. 1.5 MHZ. Pulse: £18.95
£194.35 LP3 DTL/TTL/CMOS. 50 MHZ: Pulse: Memory £55.95
£201.25 LM} Logic monitor for 80 16 pin IC's £33JJB

£216.20

LECTRONIC

DPI Digital pulser. Single or 100pps.

Cubegate
Limited

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564
ALSO AT HENRYS RADIO, 404/406 EDGWARE ROAD, LONDON w2

OPEN SIX DAYS A WEEK @ CALL IN AND SEE FOR YOURSELF
Order by Post with CHEQUES/ACCESS/ VISA or Telephone your order

£58.50
LOPO76 50 MHZ, 10Meqg ohm: Logic Probe. with case £56.90

Send Jarge sAE
{20p yk)
Schoois, Companies
atc. free on request.
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CROSSOVER
NETWORKS

Put down that inductor you're winding

on an old cotton reel and read this

article on crossovers and loudspeaker
design from KEF Electronics. It'll tell you
why you've been wasting your time.

clude on the one hand a smooth and uncoloured response

maintained over an angle of radiation wide enough to
cover the listening area, and on the other, freedom from audible
non-linear distortion, together with a combination of efficiency
and power handling capacity adequate for the conditions of
use. For each drive unit in a multi-way system, there is only one
frequency band over which all these requirements are
simultaneously satisfied; outside this band there will be regions
in which some of them cannot be met. A low-frequency drive
unit, for example, if allowed to operate in the high-frequency
range, would introduce colouration through diaphragm
resonance. Again a high-frequency unit, if allowed to operate at
low frequencies at which the necessary diaphragm excursion
exceeds the linear limit, would introduce distortion products.
To avoid degradation of the overall sound quality by such un-
wanted contributions, it is therefore essential that the output
from each drive unit outside its working frequency range should
be reduced to a sufficiently low level by adequate attenuation
in the crossover filter.

Filtering Through

Filters in practice cannot have an infinitely sharp cut-off, so
that there is an overlap region around the nominal crossover fre-
quency in which the total sound output is made up of contribu-
tions from two different drive units. Ideally, the combined
characteristic of each unit working in conjunction with its
associated filter network should be such that the sum of the two
contributions gives a flat response over the entire transition
region; in addition, if the frequency characteristic of a unit
within its working band is not quite flat, the network should be
designed to rectify this . Each filter has therefore to be tailored
to suit the response of its associated drive unit both in the work-
ing band and in the nominal cut-off region; moreover, it must be
designed to operate into the input impedance of the unit, which
will in general be complex and will contain additional com-
ponents associated with the fundamental resonance of the

The basic requirements for a high-guality loudspeaker in-

diaphragm. Finally, the impedance presented by the filters to -

the power amplifier must be kept within prescribed limits which
apply not only to the magnitude or modulus, but also to the
relationship between the resistive and reactive compoenents.
To measure the phase shift in a loudspeaker has been until
recent times a very difficult operation, largely because of the
additional — and much greater — phase shift associated with
the time taken for the sound to reach the measuring micro-
phone; this phase shift depends on the distance of the micro-
phone from the acoustic centre of the drive unit, ie that point
within the unit at which the sound appears to originate. The ex-
act location of the acoustic centre is initially unknown but can
be readily determined by the pulse test method developed by

30

KEF; a short electrical impulse is applied to the unit, and the
complete frequency response, in both amplitude and phase, is
derived by computer analysis of the resulting transient sound
output. This technique allows the phase shift introduced by the
drive unit to be separated from the multiple phase rotations
associated with the distance of the microphone from the
acoustic centre, so that the position of the latter can be ac-
curately calculated.

On Target

In designing crossover filters to suit individual drive units,
the method adopted by KEF is to consider the overall electro-
acoustic response of the network and unit together, and to
make this conform as closely as possible to some known filter
function that gives adequate attenuation in the cut-off region
together with a smooth transition at crossover; the responseffre-
guency relation to be aimed at is referred to as the Target Func-
tion and is represented by the symbol T(f). The responseffre-
quency function of the drive unit alone, already measured
under working conditions, is represented by S(f). The next step
in design is to compute the frequency characteristic H{f) of a
filter that will convert the existing response S(f) into the wanted
reponse T(f); the functions T(f), S(f) and H(f) are in linear units,
not dB, so that the conversion is a multiplication process, ie

T(f) = H(f).5f) and H(f) = %
In specifying the function T(f) we can use any of the known

forms of filter response, ignoring however the circuit configura-
tions conventionally associated with these. The form common-

“ly adopted is that of the classical Buttterworth filter. Figure 1 :
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Fig. 1 Butterworth high-pass filter characteristics. (a) 1st order,
maximum slope cut-off 6dBJoctave; (b) 2nd order, 12 dBjoctave; (c) 3rd
order, 18 dBjoctave.
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Fig. 3 (a) Measured amplitude and phase response of the Fig. 2 circuit;

{(b) Theoretical amplitude and phase response of the filter alone, ter-
minated with the correct resistive load.

shows three high-pass filters of this type; the corresponding low-
pass characteristics are the same but reversed left to right. All
these curves are of the type described in filter theory as ‘max-
imally flat’; this means that the attenuation within the pass band
is kept as small as possible down to the nominal cut-off frequen-
cy f, — atwhichthe loss is 3dB — without introducing peaks or
rippies in the characteristic. The curves in Fig. 1 represent But-
terworth characteristics of the first, second and third order; the
higher the order, the greater the cut-off slope — which in the
three cases illustrated rises to a maximum of 6 dB and 18 dB per
octave respectively — but also the greater number of circuit
components required.

Cross Over Choice?

Although a first-order crossover network exhibits such
desirable characteristics as unity amplitude and zero phase
shift at all frequencies, the relatively slow cut-off rate of 6
dBfoctave gives rise to a number of practical difficulties and
such designs are not used. Crossover networks of the second
order were at one time favoured but now have little application
in high-quality systems. The overall frequency reponse obtain-
ed is not flat in the crossover region, but exhibits either a
crevasse or a hump, depending on whether the drive units are
connected in the same or opposite polarity; moreover, the cut-
off slope of 12 dBfoctave is still insutficient for many purposes.

Third-order crossovers, on the other hand, satisfy many of
the requirements and are widely used. Figure 2 shows a com-
mercial high-frequency drive unit fed through.a conventional

S —
INPUT Rq
o

Fig. 2 High-frequency drive unit with conventional 3rd order Butter-
worth high-pass filter.

third-order Butterworth high-pass filter having anominal cut-off
frequency of 3 kHz, and Fig. 3a the measured amplitude and
phase response of the filter unit together; Fig. 3b represents the
theoretical response of the filter alone when loaded with a
resistor numerically equal invalue to the nominal impedance of
the unit. Comparing curves (a) and (b) it will be seen that the
response of the filter/unit combination deviates substantially
from that which the filter was intended to produce. At high fre-
quencies the characteristic is modified by the voice coil induc-
tance, which resonates at 5 kHz with the second capacitor of
the filter. From 3 kHz downwards, the cut-off slope, which for a
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third-order filter should be 18 dBfoctave, starts off at 12 dBfoc-
tave and below 1.2 kHz — the fundamental resonance frequen-
cy of the diaphragm — increases suddenly to nearly 30 dBjoc-
tave. This large change in slope is reflected in the phase shift in
the cut-off region, which far exceeds the proper value; the
disparity extends up as far as the crossover frequency and
would have a significant effect on the overall loudspeaker
response in the transition region.
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Fig. 4 (a) Computed Acoustic Butterworth filter designed to
compensate for the non-flat response and complex input impedance of
the high-frequency drive unit; (b) Practical realisation of Acoustic
Butterworth filter.

Figure 4a shows the same high-frequency unit with a new
network computed by taking the theoretical filter response of
Fig. 3b as the target function; Fig. 4b illustrates a different but
equivalent circuit configuration adopted for greater conve-
nience in manufacture. The new network compensates for the
electro-acoustic characteristics of the drive unit, including the
effects of the voice coil inductance and the fundamental
resonance. The voltage at the terminals of the unit varies with
frequency in such a way as to produce the acoustic response
shown in Fig. 5a; over most of the range from 500 Hz to 20 kHz
this response conforms closely to the theoretical Butterworth
characteristics, reproduced in Fig. 5b, the residual deviations
being within £1 dB in amplitude and within a few degrees in’
phase.
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Fig. 5 (a) Measured amplitude and phase response of the high-
frequency drive unit with the filter shown in Fig. 4; (b) Theoretical 3rd
order Butterworth filter characteristic {as in Fig. 3b).

Avoiding Interference

For maximum horizontal distribution of sound without in-
terference, the drive units in a multiwvay loudspeaker should be
mounted one above the other, Because of the unavoidable
separation between the units, some interference effects must-
then occur when the listener is located above or below the
design axis and thus no jonger equidistant from the different
sound sources; the amount of this interference sets a limitto the
angle above and below the axis within which the response can
be maintained substantially constant. -

This situation is further complicated by the phase shift
necessarily associated with the high- and low-pass
characteristics of the individual filterfunit combinations. The
high-frequency drive unit, which at crossover normally has a
phase lead over the low-frequency unit, is commonly mounted
above the latter; what happens then is illustrated by the polar
diagram in Fig. 6, which shows how the loudspeaker response at
crossover varies with angle in the vertical plane. It will be seen
that the main lobe of the polar so:_ g
characteristic, instead of coin-
ciding with the axis of zero
inter-unit time delay, is tilted
downwards and has a max-
imum amplitude 3 dB above
the on-axis response; a great
deal of sound energy is thus
directed away from the listen-
ing area and towards the floor,
producing unwanted
frequency-dependent reflec-

tions which modify the rela- ; ‘ A

tionship between the direct
and reflected sound in the
room. Worse still, there is a
region, just above the axis,
where the outputs from the
two units are beginning to get
out of phase and at one angle
almost cancel each other; asa
result, a small vertical
displacement produces a
large change in the response
of the system around
crossover, and hence in the
spectrum of the reproduced
sound.

30 8" Vertical plane polar
diagram of two-way speaker
system. X-Y indicates axis of zero
inter-unit time delay.
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One way of dealing with this situation is to mount the low-
frequency drive unit (or mid-range unit in case of a three-way
system) above the high-frequency unit, this turning the polar
diagram upside down; the main lobe is then directed away from
the floor and the cancellation region placed where it can do lit-
tle harm. This arrangement is adopted in the KEF Calinda and
Cantata loudspeakers. A more radical solution, applied in the
KEF Model 105 loudspeaker, 15 to choose for the target func-
tions a form of filter characteristic that keeps the acoustic out-
puts from the high- and low-frequency drive units in phase over
the whole frequency range, so that the main lobe of the polar
curve remains symmetrical about the axis of zero inter-unittime
delay. The crossover networks used to achieve this end are of a
special type of fourth-order filter which is equivalent to two
second-order Butterworth filters in cascade and thus gives a cut-
off slope of 24 dBfoctave.

Time Travel

Before leaving the subject of interference, it may be noted
that the acoustic centre of a high-frequency drive unit usually
lies approximately in the plane of the panel on which the unit is
mounted, while that of a low-frequency or mid+ange unit is
located further back, a short distance in front of the voice coil.
The resulting difference in time delay can be allowed for in the
physical positioning of the units in the loudspeaker assembly. It
is however possible in some cases to achieve the equivalent
result electrically by modifying the amplitude response, and
hence the phase shift, in the crossover filters in such a way as to
introduce a compensating time delay, while still satisfying the
basic requirements of flat overall response and adequate cut-
off slope. The target functions adopted then differ from the
classical forms illustrated above — for example, the high-and
low-pass characteristics at crossover may not be of the same
order; given the necessary computational facilities, a number of
useful variants of this kind can be evolved to meet particular
design requirements.
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. 7
FEATURE : Crossover Networks

The KEF Calinda (left)
and Cantata (far left)
loudspeakers avoid in-
terference effects by put-
ting the mid-range drive
unit above the high-
frequency unit. The KEF
105 11 (lead picture)
employs a more radical
solution.

= L

Network Synthesis

The design of the KEF Model 105.2 loudspeaker provides a
good example of modern methods of network synthesis. The
mid-range filter only is considered here: a similar procedure is
adopted for the high- and low-frequency networks.

The first step 1s to examine the frequency response curves
of a large number of midrange drive units, measured under
standard production test conditions, and to select one
specimen, the characteristic of which coincides with the mean
of the production spread. This unit is then mounted in the
‘enclosure designed for the complete loudspeaker system, and
its response under these conditions measured without a filter, ie
with constant voltage applied to the input terminals.

Since the filter has to be designed to operate into the com-
pleximpedance presented by the input of the drive unit, this im-
pedance must now be measured. For the purpose of network
synthesis however it is convenient to represent the result by an
equivalent electrical circuit with specified component values
rather than by a series of resistance and reactance figures at a
number of frequencies; this approach makes it easier to
calculate the effect of certain parameters of the unit.

The next step is to decide what circuit configuration will
produce the best fit to the desired network response curve while
using the minimum number of components — taking into ac-
count the complex load imposed by the drive unit and the need
to present an acceptable impedance to the power amplifier.
The order of network required can usually be deduced by com-
paring the slope of the frequency characteristic for the drive
unit alone with that of the target function representing the
desired overall response curve. In principle, a number of alter-
native circuit configurations could be considered at this stage,
but in the light of the designer's experience the choice will
usually be narrowed down to one or two.

Details of each network to be investigated, the response
characteristic required and the equivalent circuit for the drive
unit input impedance are now fed into a computer; this is pro-
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grammed to carry out an optimisation routine, which deter-
mines the network component values giving the best fit to the
desired response curve and also the degree of accuracy achiev-
ed. The optimisation process is initiated by assigning approx-
imate values to the various circuitelements; the computer then
calculates the effect of making small changes in each element,
and retains any of the new values that bring the response nearer
to the ideal. This operation is repeated — possibly a thousand or
more times — until the residual error in the curve fitting cannot
be reduced any further. With the component values thus arriv-
ed at, the input impedance of the network is then checked to en-
sure that it remains within acceptable limits throughout the
working frequency range.

The above procedure is repeated, if necessary, for alter-
native types of network so that a final .choice of the optimum
circuit configuration can be made.

Choose Your Components

At this stage the designer has to consider ways of utilising
readily available circuit components, avoiding the need for
non-standard values and close tolerance limits, both of which
add considerably to the cost. The computer program is accor-
dingly restun with the calculated values of capacitors and
resistors replaced by the nearest preferred values. Provided that
asufficiently accurate fit to the target response was achieved in
the original calculation, the effect of these changes can be off-
set without appreciable detriment to the performance of the
filter by altering the inductance values in the circuit — a simple
matter since the coils are in any case wound to suit the in-
dividual design.

The process is now extended to allow for the production
spread in component values. By arranging that the deviations of
different circuit elements from their nominal values have op-
posing effects on the overall performance of the filter, it is possi-
ble to utilise stock components, having normal commercial
tolerances, with very little wastage. The known manufacturing
variation in component values, expressed in statistical form is
fed into the computer, which calculates the maximurm percen-
tage of stock items that can be utilised in this way while keeping
the filter characteristics within tolerance. Finally, permissible
combinations of com ponent values are worked out and incor-
porated in the instructions for assembling the networks on the
production line.

Experts Rule OK?

It will now be clear why the standard of reproduction
potentially attainable with a modern high-quality system can-
not be realised by the home constructor with an assemblage of
ready-made networks and drive units selected simply on the
basis of their nominal frequency range, impedance and sen-
sitivity ratings. Attempts have been made to ameliorate this
situation by publishing descriptions of complete loudspeakers
incorporating commerically available drive units, and giving
circuit details of the filters to be used. The success of such
designs however depends on the extent to which the author has
taken into account all the factors referred to and has been able
to measure the electro-acoustic characteristics of each type
of unit specified allowing for manufacturing tolerances —
before attempting to determine the appropriate network para-
meters.

On the other hand, those manufacturers who have good
facilities for acoustic measurement are usually well aware of
the various pitfalls in filter design, and by means of computeris-
ed data-handling methods are able to produce the components
of a multiway loudspeaker in matched sets. These techniques
ensure that the end product — whether in the form of a kit for
assembly in an enclosure of prescribed construction such as the
V3 speakers in the October ET!, or a complete system —
represents the best combination of performance and cost-
effectiveness that modern technology can provide.
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MASTER
ELECTRONIGS
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The PRACTICAL way'!

This new style course will enable
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of electronics by a modern, practical
and visual method. No previous
k nowledge is required, nc maths, and
an absolute minimum of theory.

You learn the practical way in easy
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components
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electronic circuits used in modern
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@®8uild and use digital electronic circuits
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equipment.
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Why worry when ETI gets to the shop? Sit back and
wait for it to come to you. Take out an ETI _
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To claim your years' supply of ETI, send your PO or
cheque direct to :

ETI Subscriptions Department,
513 London Road,

Thornton Heath,

Surrey CR4 6AR.

Tel: 01-684 3157.
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We can’t do much to
improve the quality of
the programmes on TV
but at least we can do
something about making
the sound a bit higher-fi.
Design by Bill Nemes.

Development by Rory Holmes.

electronics, one of the questions

designers apparently ponder over is
'Will anyone notice if we save money
by chopping this out?’ In the field of
domestic TV sets, one of the first
casualties always seems to be the
sound quality; small speakers are used
for cheapness and to reduce the size of
the set, tone controls are rare, and as
for separate bass and treble drivers —
overdrafts at the ready if you want
them.

This is a pity really, as the TV com-
panies do their best to transmit the
highest quality sound possible, using a
FM modulated sound carrier. Perhaps
the TV manufacturers think that
viewers are going to be so engrossd by
what's on the screen that they won’t
notice the inferior sound reproduction.
Obviously they haven't watched televi-
sion lately...

Get In Tune

Naturally the more discerning
members of the public (ETI readers for
example) will be dissatisfied with this
state of affairs, and the easiest remedy
is to build this TV Sound Tuner. The
unit is designed round a ready-built and
aligned UHF tuner module which is
soldered directly onto the PCB contain-
ing the IF detector circuitry. The IF
board filters out the sound carrier from
the video, which is ignored (unless you
want to try building a colour television,
with Teletext, Prestel, remote control...
oh alright, forget it), and the
demodulated audio signal can be fed
directly into your hifi, free from the
abuse it normally receives at the hands
of your telly.
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I n the cutthroat world of consumer

Since TV sound is broadcast in
mono (at present, anyway), an optional
‘stereo simulator based on a Mullard
preamp module has been included in
the design. With an eye on the future,
four tuning pots are provided so that
the fourth TV channel can be catered
for when it arrives. The required tuning
voltage is fed to the varicaps by a four-
way selector switch.

The signal from the aerial has to
be split so as to feed both the TV and
the Sound Tuner, and first we toyed
with the idea of fitting the tuner with
‘aerial in” and ‘aerial out’ sockets, like a
video recorder. But splitting a UHF
signal involves, among other bits and .
pieces, the use of a balun coil and win-

ding one of these just isnt worth the ef-

fort. Do what we did and buy an aerial

‘splitter from your local accessory shop

— it's cheaper, neater, easier and
quicker. Ours cost £1.53,

A Classic Case

The kit supplied by RTVC (see
Buylines) includes the PCB (which you
will have to drill yourself), all the com-
ponents for this board including the
pre-aligned UHF tuner, a rotary switch
for channel selection and the mains
transformer. If required, the stereo
simulator preamplifier module (which
is supplied ready-built) can be obtained
for an additional charge. Items which
are not supplied include aerial and
audio sockets, wire, the potentiometer
for the stereo blend, mains switch,
power-on neon and case, The case we
used was from West Hyde
Developments’ Classic 1 range —
everything fits in quite neatly.




Assembly of the main board is
straightfonward. Take the usual
precautions with the orientation of the
ICs, diodes and electolytic capacitors.
To make life easier the PCB is over-
printed with the component positions.
The tuner module and the coils will on-
ly fit the board one way round, with
the exception of L6. This coil should be
soldered so that the printing on the can
faces away from the tuner module.

L2 is to be wound by the construc-
tor using the 18 swg wire supplied in
the kit; it consists of 3% turns around a
10 mm former (which is removed
before soldering the cail to the PCB).

The values of C% and C16 are not
critical and the components supplied
with the kit will depend on availability.

We mounted our PCB on stand-off
spacers so that the varicap multiturn
control pots are positioned level with
holes drilled in the side of the case —
these pots should only need to be set
up once, using a small screwdriver. The
position of the transformer, preamp
board and the other hardware can be
seen from the photographs, and the
wiring diagram shows how to connect
up all the various bits.

Alignment

As only the sound is to be ex-
tracted, the only equipment required is
a non-metallic tuning tool. While
monitoring the audio output tune L6 to
receive maximum noise (or station if

you were [ucky enough to receive it the

first time). Tuné the selected multiturn
pot to receive a station and adjust
15,1413 and L1 for maximum output.
Note that tuning of L1,L3 and L4 will
appear ‘flat’, particularly in high signal
strength areas. (R1 may be reduced
should overloading occur).

This is the aerial splitter that we bought — much
easier than making one. The aerial plugs into the
socket on the right, while those on the left connect
to the TV set and the tuner.
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Fig. 2 Circuit diagram of the ETI TV Sound Tuner. The optional ‘stereo simulator’ board is supplied ready- built.
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PROJECT : TV Sound Tuner

CoAXIAL 5PINDIN
SOCKET

HOW IT WORKS ____ ' s

The ECL 1043 is a ready builtand aligned varicap- 1
tuned UHF tuner. Its 38 MHz IF output contains 3 EARTH
AM modulated video and FM modulated sound i

LHlNE

carrier frequencies. Pin 1 is the AGC input which
[Emé

is notused; R1and R2 form a potential divider to
ANSFORMER

preset the gain. The 38 MHz output is connected -
to IC1 via input-trapping circuitry. IC1isan IF
amplifierjvideo detector chip tuned by asingle
coil L5. As the sound carrier is spaced 6 MHz
from the vision carrier frequency, the outputon
pin 12 contains the demodulated video (positive)
*| | and the 6 MHz FM modulated sound carrier fre-
quency. The video is removed by usinga 6 MHz 3
ceramic filter. The filter also sets the operational kl\t
frequency of 1C2, which is an FM IF amplifier/

quadrature detector chip. Detection alignment is
obtained by adjustment of a single coil L6, which

provides the quadrature signal to the coin- e &
cidence gate detector. Audio output is recovered . =

3 . 1] . []
at pin 14. 1 ” 530 ;
In preference to a multi-secondary

transformer a readily available 7V5 single secon
dary transformer is used, at the expense of a few LP1183
extra components. The supply voltage to the ICs eReD
and tuner is derived from a full wave voltage .
doubler. The tuning voltage is further quadrup}
ed, filtered and regulated by 1C3.

The stereo simulator is simply a stereo

ef bl ‘C P J }
Sarion L 1

SELECTOR
SWITCH

240V AC

//

RN
)

preamplifier with a bass controlin one channel
and a treble control in the other. A dual pot is
used to control the cut and lift of these tone con-
trols, so as the pot is rotated the high and low
audio frequencies are directed to opposite
speakers and a 'stereo’ effect is obtained.

BUYLINES __

A kit of parts containing those items listed in the

text will
St:ee‘;,n Axivamf&oﬂzggal;ﬂrﬁg 0‘1‘%’; Fig. 3 Wiring diagram for the tuner project. Make sure you use shielded cable for the audio connections

| The TV tuner costs £11.45 plus £1.50 p&p; the and UHF coax for the aerial connection, as shown, and don't forget o make the earth connection to the
transformer is £1.50 plus £1.50 p&p (p&p free on case of the tuner module.

transformer if ordered with kit); and the LP1183
preamp costs £1.95 plus 75p p&p. The case is
available from West Hyde Developments —
order as CL2 AEL.

4
PR1 PR2
3 100k 100k
— PR3 PR4
sw1 2 100k 100k

AAAN

AAAN—s '
R1)
2Kk2
+
== ic3
c26 C27
Aul 470n

Rvi
STERE
BLEND
POT

' d

NOTE:
IC1 IS TDA440
1IC2 IS TAAGE 1B
R8 IC3 IS TAA 5508
470R 01-8 ARE 1N400

C16
13 |80

[]1 ~ o2

. AUDIO

11 = — L% I'||___o ouTPUT
c10 / 3.4, c18 1
100 9,10, 100

A7 i

5

* +
[Cz20

- o1
€13 L Z200u
and
" c19
N i 56n
e n Ov
e i 10n .
-
Tt TTE2 - =
10n (220 o5 T2
1on 2200u
} - ! : <) &

A 4

QL

2430V AC

|
1

b d

L




PROJECT : TV Sound Tuner

3w
SWH1)  SWit2) swii3h SW1a) GOM

- TIOET -

}n
TUNER '}n -
e o QUTPUT | Aupio ouT
i ] {TO STEREQ
I J SIMULATGR)
il

PR4

— 3 ov
-
.
=
+] +| +-
. T
o b E
acaiaL PARTS LIST
INPUT Ve
Resistors (all ¥2W, 5%
Fig. 4 Component overlay of the tuner hoard. 1C2 comes in a quad-in-line ;ﬂﬁ[iﬁff,’q R:; ors luk L )
package, so you'll have to solder it directly rather than use a socket. Do this R2 5k6
quickly and carefully! Also make sure that L6 goes in the right way round — with R3 150R
the printing away from the tuner module. CF1 can be fitted either way round. R4 100R
RS 47k
R6,7 680R
RB 470R
R10.11 2k2
Potentiometers
PR14 100k varicap multitum con-
troks
* Ed- . ' RV1 220k dual linear pot
ltprla * Capacitors
Assistant for AT M3 0 ;
Hobby 1011,1415  10n polystyrene f
. 3,23 47u 16 V PCB electrolytic
Electronics 58,18 10u 25 V PCB electrolytic
9 33-39p polystyrene (see text)
C12 220u 16 V PCB electrolytic
@\, 1o join the HE editorial team. Basically, gL AT TS
* the job involves turning bright 83 ;2;‘2is;l§:eramlc (see text)
ideas into intelligible print. No special ¥« C20.21 2200u 16 V PCB electrolytic
qualifications are required but a sound 22,2425 47u 25 V axial electrolytic
understanding of electronics and the ability * C26 4u0 40 V PCB electrolytic
10 write ciearly and simply will be c27 470n polyester
necessary.
Essentially, we are looking for someone . lsg;“'m"d”m'?mAm
with an interest in turning their knowledge
S = : Ic2 TAA661B
of electronics into a career in.magazine * Ic3 TAA5508
publishing. You supply the enthusiasm and D16 1N4001
we'll turn you inte a journalist!
. ] Coils
The ideal person will probably be young * uo D1 (Toko)
{though we're prepared for anything), only 2 see text
slightly crazy, with a warped sense of * 3 D3 (Toko)
humour and able to cope with situations 14 D89 (Toka)
that would send a professional journalist * L5 D10 (Toko)
into fits of hysteria. ‘ L6 34721 (Toko)
Apply in writing enclosing CV, to: * gdvi’s?ellaneous N ity
Mapaging Editor, SW2 miniature DPDT mains switch
Argus Spaecialist Publications Ltd, * CF1 6 MHz ceramic filter
145 Charing Cross Rd, London WC2H OEE UHFnt;aner ECL 1043 (Mullard); trarsfo;m'e-;)‘({l\ég
secondary @ 100 mA minimum
* 4 * * k * * preamp (if required); mains neon; UHF aerial
*“ 4 * socket; 5 pin DIN socket: PCB; case.
ETI
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Get a great NEW deal from

Marshdlls

MINGSGATS HOUSE
KINGSGATE *LACE
LONDON NWE 4TA.

A MARSHALL ILONCONI LTD:

ALS0 RETANL SHOPS AT
375 EOGWARE ROAD, LONDON ¥2 01-721 4747
SSWEST AEGENT STARET, GLASGOW. 041,337 10

RECHARGEABLE NICKEL CADMIUM BATTERIES & CHARGERS

TYPE VOLTS
S101HPT) 1.25

Sub C{HP11) 1.25
Sub D (HP2) 1.25
Penlight 4 Charger for 1-4 HP7.__... .

Combibox FW61 Charger for HP7, HP11, HP2.

AV, CAP.
0.5AH £1.13
1.2AH £2.26
1.2AH

PRICE

MAIL OROER 01 424 A547 24MA SERVICE
INDUSTRIAL SALES 01 328 1009

WE TAKE ACGESS — AMERICAN ENPRESS - BARCLAYCARD CARD - BINERE

PI._EASE ADD POSTAGE/PACKING 60p UNLESS STATED
ALSO 15% VAT ON TOTAL

CAPACITORS

T o L SRS S LECTRDLY I AXIAL
,n'vf.v; LAYER DIIN0 e z 13 %
Ut 00, oL 01 0Z1¥N

027250 940 008

1750y oo

FUALENY CAYEH RENT Hurm

s
0 15100
4 1

5 2
02 OLe 100 oM OOt =3 116Ch B 9788 B0 1elut sl

MANY OTHER RANGES CAPACITORS INCLUDE MULLARD €280
MULLARD/SIEMENS CERAMIC. SIEMENS B4107C RADIAL.

HIGH VOLTAGE DISC CERAMIC, ETC.

ey el
CH: R |

in addition to items specmedl

VISIT OUR

New “Chip Shop’* Electronics Con-

in this advertisement, we carry
a large range of Thandar (Sin-
clair) and Leader Test Equip-
ment including Oscilloscopes,
Multimeters, Frequency Coun-
ters, Signal Generators ‘etc.
Send large SAE for details
quoting Ref. ET[ 11.

We also stock a comprehensive
range of I.L.P. Toroids and Hi
Fi Modules, Veroboards, Mini-

{ature  Mains Transformers,
Bahco Tools, Antex Soldering
/lrons, Solder, Dil Sockets,
Qmax cutters, etc.

struction Kits, make ideal presents for
the younger enthusiast beginner

STAND
AT
BREAD-—-
BOARD
81

11th-15th
NOVEMBER
1981

also
More Advanced ’‘Electronics Con-
struction’’ Kits

See them at our Stand at
‘“Breadboard’’ 81

or our shop at
325 Edgware Road,
London NW2

All  your electronic needs
catered for. Send 75p for our
latest catalogue post paid.

THYRISTORS TRIACS
TIC108A 2A/ 100V T1G2060 aA/300v
11C1060 44/200V 1102250 6A/400V
TICT0BH dASEI0V T1C2260 84 400V
TIUBA BANGQY T1C2360 1247400V
T11EB BA/200V 1102460 18AL200V
T116€ BA/300V T1C2530 20A/400V
T116D BA/DOY T1C2630 22A/400V
;1g1§g.;|§wgggv 6 FULL RANGE O
1C1 1247, d L N

T1C126C 1247300 66 DIODES. ZENOR DIODES
T1C126D 1244200
11C126M 1247600
BST0146 4.7A/100V
ss 102064 7A1200v .30

ST 0243 474/700V 130

SPECIAL THIS MONTH 7
SIEMENS ELECTROLYTIC CAPACITORS

B41070 RADIAL

e ™ AN EE

Y

200/ 40v

2200/63y ARRANGED PWE2 BA/200V
4700/ 25v FOR :B%osnzssﬁio{)%v
R 100/80%, QUANTITY KO? Z5A/600V

PURCHASES

BRIDGE RECTIFIERS
W05 1A/50V

B41010 AXIAL
20/

mm
© zz3emeC

£100/63v
10,000/ 25v Ry
10.000/40v

gRURRRI!
HFBS8RHBY

CMOS INTEGRATED CIRCUITS

SIEMENS LED

5.8mm red, yellow, green LD5 Series .16
3.2mm red. yeltow. green LD3 Series .14
Flashing diortes LD599 {3Hz) .70
LD80A Rect & red 14
LD86/BTA Rect & yellow/yreen .20

TIL 209
TiL 228
TIL 78
8PW34
LD271
4N25

CLOCK MODULES

MA 1002H Alarm 24 hr. {require transtormer)
MA 1012 Alarm 12/24 hr. (5.2V & 16V Secs.)
MA 1003 12V Car Clack

MA 1026 Alarmn/Thermometer

Case for MA 1003

LED DISPLAYS

NSN 3914, 3915, 3916, Bar Graph
NSN 581/582 Two Digit/Segment
NSN 5881/5882 Four Digit/Segment

Please note that all “’Mail Orders”
should ba addressed to:

Kingsgate House,
Kingsgate Place.
London NW6 4TA
quoting Ref: ET12

1L513
J4LSH4
T4L520
T4L837
741833

53 M4L8373 B
7415193 59 mLSiN 97
TaLS295 145 74LS47 180
7815251 -60

748273 120 JUST A
; ;ﬁs‘g] s 3 SELECTION
] ALL PRlCES EXCLUSIVE OF VAT
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74L5%6
7415109
74L5138
MLS1:
14L5157
7415160

74LSTd
74L575
T4L585
74L586
14L5%
741591

74LSIS5
1415169
7418170
TSI
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Don’t they ever sleep at Casio? No sooner do we review the FX 602P
than its big brother the FX 702P drop through our letterbox. Peter
Freebrey has been probing at the push-buttons to make this report.

now we have the FX 702P. If my memory (unfortunately

somewhat intermittently volatile!) serves me correctly
the FX 502P was hailed as‘better than sliced bread’; sounds a bit
crusty now but it helped persuade me to buy one of those little
beauties back in 1980! The FX 602P was also rated highly and
‘recommended to anyone seeking a powerful portable
machine, which has comprehensive control over memory and
data space’.

The FX 702P (RRP E134.95) follows in this fine Casio
tradition, offering a lot more than its predecessors in that it has
moved away from being an uprated programmable calculator
{such as the FX 602P) to what is Casio’s answer to the Sharp
PC1211 — afully fledged pocket computer. The FX 702P offers
full alphanumeric capabilities and according to the instruction
manual ‘uses BASIC program lanugage’. Although this may
appear to be true at first sight, Casio’s BASIC does vary more
heavily from the norm on this score. It is generally perfectly
understandable to anyone with a knowledge of another dialect

F irst the Casio FX 502P, more recently the FX 602P and

of BASIC and would be mastered just a quickly as any other

form of BASIC by the newcomer. A number of instruction words
are used in a shortened form, for example: PRINT becomes PRT,
INPUT is INP, GOSUB is GSB, RETURN becomes RET, and so
on. This minor variation was presumably brought about by a
desire on Casio’s part to save on display space (not to mention
keeping the small keyboard clutter down to a minimum), and to
follow the successful pattern of their previous programmable
calculators. Reasonably logical on such a machine (machine?!)
butisit still BASIC? | suppose one must concede that it is but do
we look to a future generation of pocket computers sporting
such commands as PT, GB, RT, IN? There are also one or two
small anomalies; on the FX 702P RND (is an instruction to round

42

off a number whereas in some other BASICs RND{ is a call fora
random number. Also, GET on the FX 702P is a tape handling
command only ... not an instruction to’get’ a character from the
keyboard, a function which is performed on the FX 702P by
Casio’s KEY command (not uplike other dialects’ INKEY).

All in all slightly different from other BASICs, but perfectly
workable once you have handled it for a relatively short time.
Having struggled for a long time to familiarise myself with the
standard (ugh!) QWERTY keyboard layout, | now have to
relearn the positions of the letters of the alphabet!

From the above the FX 702P clearly shows its program-
mable calculator anticedents; it also has someYairly heavy guns
on the statistical analysis front. The obvious question must be
how it will compare with the Sharp PC1211. It offers more
facilities than the Sharp and is in some ways more versatile. The
comprehensive program library supplied with the FX 702P con-
tains mainly scientific applications, many of them rewritten for
use on the FX 702P from the previous FX 502 and FX 602 libraries.
It will undoubtedly find many supporters from existing Casio
programmable owners and [ think its popularity will grow as its
full capabilities are realised. The review model performed
perfectly without a hitch and appears to do all that is claimed of
it.

The instruction manual supplied, like many other manuals,
is not all that one might expect. In this instance it suffers on two
counts; the slightly stilted and occasionally unnecessarily in-
volved English is probably due to inadequate translation
facilities, and although all functions are explained somewhere
there is no comprehensive index of list of them — so, if | have
got it right, treasure the table of functionsfcommands that I've
provided.!

The FX 702P, like the FX 602P, offers the user the option of
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defining the available memocries at the expense of program
steps. You can choose from 26 memories and 1680 program
steps to 226 memories and 80 program steps. As an indication of
steps required for a program:

10 PRT,10 GSBand1000 PRT ... ....... .. use four steps
VO (AR G I s IR,  cccccocaaoonoa uses six steps
10 PRT“HOWMANYSTEPS” .............. uses 22 steps

So itwouid seem to be something like two steps for line number,
two steps for BASIC command words and one step for each
character.

The LCD display is very clear and a control for the contrast
of the display is provided. 62 characters may be written on one
line, 20 of them being displayed at any orie time. The display
scrolls to the left to enable long strings of text to be read. The
characters are made up of a 7 x 5 dot matrix and no confusion
arises between any two characters.

Also following previous practise, the FX 702P has a MODE
key which defines the current status or mode that the machine
is executing, thus

MODE 0 ... RUN, manual and program calculation mode

MO%E 1 .. WRT, program writing, checking and editing
mode

MODE 2... TRACE, program RUN fine by line in debugging
mode

MODE 3 ... TRACE off

MODE 4 ... DEG, unit of angular measure will be degrees

MODE 5 ... RAD, unit of angutar measure will be radians

MODE 6 ... GRA, unit of angular measure will be grads

MODE 7 ... PRT, print output mode if printer connected

MODE 8 PRT off

in MODE 0 the FX702P canbe used either in the direct mode as
a calculator or will RUN any currently stored programs from
any one of the 10 ‘program areas’ designated PO-P9. |n direct
mode and using the minimum number of memories each
memory is assigned a label A-Z. You may therefore assign these
memories by keying A = 2, B = 5, C = 1.234 etc. Should you
use these characters as variables in a program they will either
have the value already entered (A = 2, B = 5 etc), or if reassign-
ed within the program the original value stored will be lost.
Quite straightforward but you must make a note of what
~ variable names and memory locations you have used. Which is
normal practise, is it not ..

All the normal operators (+ —/*T= = = #< >)and
punctuation (., ;:? I} that you would expect to find on a BASIC
language computer are available, together with alarge number
of predefined functions/command ‘words. These are selected
either by keying one of the two function select keys F1 and F2
followed by one other key, or by keying in the appropriate
keyword using the alpha keys. So the PRINT command may be
obtained either by pressing F1 and ; or by pressing PRT. Both
result in PRT displayed.

Not only but also — there are some commands available

only by keying in the appropriate keyword, for example CLR,
CLR ALL, CNT, MX, MY and so on — wow!

Find The Function

With all computers there are usually a few functions/com-- | §* i

mands that are either missing or behave in a manner that is not

what the user wants or expects. With computers abovea certain ¢

complexity it is normally possible to persuade them to do what
you want even though the specifications would have you
believe that a particular facility is not available. The FX702P has
a few such grey areas so perhaps the following hints will help.

To utilise MID( the string to be operated upon can only be
assigned one nameflabel — $. This may be up to 30 characters
long but must be called$. String variabies A$, B$ C$ etc mayon-
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ly be up to seven characters long so you cannot directly extract
a string of over seven characters from the possible input of 30.
Should you wish to do so try this: check for the length of the
string using LEN(, if it is over seven characters long use MID{ to
extract a portion of this string and assign this to A$. Take the
next portion of this string and assign to B$, the next C$ and soon.
When you need to display or use the overlength string for fur-
ther string handling call up A$+B$+C$ either as- PRT
A$+B$+C% or$ = A$+ B3+ CS. This is called string con-
catenation.

Missing from your BASIC vocabulary is VAL, the BASIC
command that returns the numeric representation of a string; if
the string is not numeric a zero is returned. This means that if
you use the command KEY to enter a character from the,
keyboard that character can only be string variable and”
although it may be a numeral 09 you may not perform
arithmetic on it directly. One way to overcome this is to use a
series of IF commands so:

10 A$ = KEY:IF A$ = ™" THEN 10
20 IFA$ = "1"X =1
30 IFAS = "2, X = 2

and so on. You now have X assigned to the numerical vajue ob-
tained by using the KEY command

Other common functions missing from Casio’s BASIC are
REM, READ, DATA and ON..GOTO. At first sight the missing
REM is a nuisance and it means you cannot include any non-
operative program information within the program. Fear not,
where there is a will there is a way (sometimes!). How about a
program line like this:

20 GOTO30:THISISA HIDDEN REM

On executing the GOTO the computer ignores the text after the
colon — so who needs a REM command! I'll let you think of
ways around any other missing statements!

Tape Measures

A cassette tape recorder in conjunction.with an FA2 adap-
tor may be used to store programs or data on tape. The
paragraph concerning this in the manual is a wonderful exam-
ple of a(presumably) Japanese/English translation inferring that
a magnetic tape recorder may be used to store important pro-
grams and data but that another type of recorder can also be
used for recording (alto, bass, tenor?)

One could go on for some time praising and explaining the
functions and capabilities of the FX 702P, which like all com-
puters has characteristics unique to itself. The proof of the pud-
ding is in the eating; | certainly enjoyed my feast with this latest
offering from Casio. Look at the table of Functions/Commands
and judge for yourself...

o = e =
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COMMAND KEYING RESULT
SEQUENCE
EXE EXE EXEcute, instructs computer to action current
instruction, enters program line.
MODE MODE Selects operating MODE — RUN, WRT, debug
TRACE, unit of angular measure and printer operation
F1 F1 1st Function key (coded red)
F2 F2 2nd Function key (coded blue)
C C Deletes character to left of cursor
CLR Deletes current program area
CLR ALL Deletes all program areas
AC AC Clears display, terminates RUNing of program, will.
switch computer back on after auto shutdown
STOP STOP STOPs execution of program
CONT CONT CONTinues execution of STOPped program
ANS ANS Displays result of previous calculation
STAT STAT Input mode for performing statistical calculations
ASTAT F1 ANS Displays results of statistical calculations
SAC F1, Clears statistical summation memory
INS F1 Clclear) Inserts space at cursor position
DEL F1STAT Deletes incorrect statistical data
HOME Flet— Positions cursor to left of display area
Y - Cursor movement left
— — Cursor movement right
COMMAND KEYING EXAMPLE RESULT
SEQUENCE
FOR F2* FORK =nTOm Increments from K = n TO K = m during which time
program lines up to NEXT K are repeated
TO F2 # See FOR
STEP F2 % FORK = nTQO mSTEPp Optional increment in FOR...NEXT loop
NEXT F2. NEXT K Used in conjunction with FOR...
PRT F2; PRT A Displays value of A
PRT A% Displays string A%
PRT “TEXT” Displays string enclosed within **
IF F2 A IFX =Y THEN ... Decisionfcomparative instruction
THEN F2 B IF .... THEN 200 In conjunction with IF, in example if comparison true
jump to line 200
GOTO F2C COTO # Jump to execute program area P5
COTO 200 Jump to line 200
GsB F2D GSB 500 Jump to subroutine at line 500
RET F2E RET End of subroutine RETURNS to program line following
associated GSB
INP F2F INP X Assigns value of keyboard INPUT to
INPXS variable, numeric or string
WAIT F2G WAIT 100 Determines display time when using PRT command,
WAIT 100 = approx. 5 seconds
SET F2K SET E,n Defines number (n) of digits displayed
SETE,n Defines.number (n) decimal places displayed
SETN Cancels SET command
VAC F2 L VAC Clears data use memory
STOP F2M STOP Suspends execution of program
END F2N END Terminates execution of program
SAVE F20 SAVE [ #n“filenamet’] Comrmand to SAVE program area n on tape under
| specified filename
LOAD F2P LOAD [ #n“filename”] Command to LOAD from tape sepcified program to
program area n
PUT F2Q PUT [“filename” 1A,Z Command to save data variables to tape
GET F2R GET [“filename”}AZ Command to read data variables from tape
VER F25 GET [“filename”] Verifies program or data written to tape
44 ETI DECEMBER 1381
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FEATURE : Casio FX-702P

DEFM F2T DEFM n
PASS F2U PASS “password”
RUN F2v RUN [F1nl
LIST F2W LISTn
KEY FIN A% = KEY
FUNCTION KEYING EXAMPLE
SEQUENCE
RPC F2 H A = RPC xy
PRC F21 A = PRC xy
DMS F2} A= DMSA
RAN # F1. A = RAN #
SIN F19% A = SINx
COS Fl: A = COS x
TAN F1; A = TANx
LOG F1 A A = LOGx
LN F18 A= LNx
EXP F1C A= EXPx
SQR F1D, A = SQR x
SGN F1 E A = SGN x
INT F1F A = INT x
FRAC F1C A = FRAC x
ABS F1H A = ABS x
RND ( F11 A = RND(x,y)
DEG( F1} A = DEC(n,m,0)
LEN( F1K A = LEN(B$)
CSR- F1L PRT CSR n; X
MID ( F1 M A% = MID{n,m)

Functions used in performing statistical analysis

FUNCTION KEYING

SEQUENCE
SDX F10
SDY F1P
SDXN F1Q
SDYN F1R
LRA F15§
LRB F1T
COR F1U
EOX F1V
EOY F1w

Increase number of memories available by

10 times n

Designation of password to protect program
Executes program in specified program area

In WRT MODE displays specified program line and
subsequent lines on keying EXE

Reads one character from keyboard and assigns it to
A% -

RESULT

Converts rectangular to polar coordinates

Converts polar to rectangular coordinates

Converts decimal to sexagesimal

Generates random number where 1 >A>0

A = Sine of angle x

A = Cosine of angle x

A = Tangent of angle x

A = Common logarithm of x

A = Natural logarithm of x

Exponential function, A = e raised to the power of x
A = Square root of x

A = Signof x(1, —1 or0)

A = Integer part of x

A = Fractional part of x

A = Absolute value of x

Rounding to significent number of digits (x displayed to
yth significant place)

Sexagesimal to decimal conversion

A = Number of characters in string B$

Designates location of display, PRINTs X, n spaces
from left of display

Extracts n characters from string $ starting with mth
character

RESULT

Standard deviation of x (xg,, —1)
Standard deviation of y.(ya,, —1)
Standard deviation of x (xa )
Standard deviation of y (yg )
Constant term (A)

Regression coefficient (B)
Correlation coefficient (r)
Estimated value of x (%)
Estimated value of y (§)

Statistical functions not having shortened keying sequence {ie have to be entered in full).

FUNCTION
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RESULT

Number of data (n)

Sum of x (Zx)

Sum of y(Zy)

Sum of squares of x (Z x?)

Sum of squares of y {Zy2)
Sum of products of data (X xy)
Mean of x (%)

Mean of y [§)
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CAMBRIDGE LEARNING

It’s faster and more thorough than classroom learning: vou pace yourself and answer questions on each new aspect as
yougo. This gives rare satisfaction - you know that you are really learning and without mindless drudgery. With a good
self-instruction course you become your own best teacher.

Understand D|9|tal Electronics

In the years ahead digital electronics will play an nncreasnng part in
your life. Calculators and digital watches mushroomed in the 1970's
-soon we will have digital car instrumentation. cash cards, TV
messages from friends and electronic mail.

After completing these books you will have broadened your career
prospects and increased your knowledge of the fast-changing world
around you.

DIGITAL COMPUTER LOGIC AND
ELECTRONICS £8.50

This course is designed as an
introduction to digital electronics and
is written at a pace that suits the raw
beginner. No mathematical
knowledge is assumed other than the
use of simple arithmetic and decimals
and no electronic knowledge is
expected at all. The course moves
painstakingly through all the basic
concepts of digital electronics in a
simpie and concise fashion: questions
and answers on every page make sure
that the points are understood.
Everyone can learn from it students, engineers,
housewives. scientists. Its four Ad volumes consist of:
Book 1 Binary. oclal and decimal number Sys1ams. CONversion belwesn numbet Sysiems.
conversion of fractions; octal-decimal convers:on Tables.

Book 2 AND. OR gates: «nverters; NOA ang NAND gates. tuth 1ables: inrroduchon 1
Boolean algebra

Book 3 Posive ECL: De Morgans Laws: desigring logic circuts using NOR gates; dual input
gales.

Book 4 Introduction to pulse drven circunts; R-S ana J K fup flops: binary counters, shilt
reqisters; half-adders,

DESIGN OF DIGITAL SYSTEMS £14

This course takes the reader to real
proficiency. Written in a similar
question and answer style to Digital
Computer Logic and Electronics, this
course moves at a much faster pace
and goes into the subject in greater
depth. Ideally suited for scientists or
engineers wantirg to know motre
about digital electronics, its six A4
velumes tead step by step through
number systems and Boolean algebra
to memories, counters and arithmetic
circuits  and  finally to an
understanding of calculator and
computer design.

Book 1 Octal. hexadecimal and binary number systams: conversion between number

systems; rapresentation of negative numbers: complementary systems, binary muinplication
and division.

Book 2 OR ang AND tunctions; logic gates: NOT, exclusive-OR, NAND, NOR arird exclusive
NOR functions; multiple input gates: truth tatles: De Morgans Laws: canonicat forms; logic
conventions; karnaugh mapmng: three state and wired logic.

Book 3 Halt adders and lull adders; subtractors: seriat and parallel adders: processors and
arithmetg logic units {ALUS), multiplication and division systems

Book 4 Fiip Hops; shift registers, asynchrongus and synchronous counters: nny, Jchnson
and exciusiva— OR feegback rounters: random access memornes |RAMs) and read oy
memgries {AOMs).

Book 5 Structure of calcylators; keyboard encoding: deceding display dats; register
systems: contral uril; program ROM: address decoding; insiruction sets. instruchion
decoding; control proqramme Strutture

Book & Central processing unit (CPUY. memory Organusahon; €haracter represenitabion:
D'Dg’am storage: address modes; input/oulpul sy$lems. program mlerfums interrupl
priorites; nvng'ammnng: assemblers: COmputers: anacubive programs; uperaling systems ang
ume shaang.

Flow Charts and Algorithms

are the essential Ioglcal procedures used in all computer pregramming
and mastering them is the key 1o success here as well as being a
priceless tool in all administrative areas -presenting safety regulations,
government legislation, office procedures etc.

THE ALGORITHM WRITER'S GUIDE £4.00

explains how to define questions, put them in the best order and draw
the flow chart, with numerous examples.

hobbyists,

GUARANTEE No risk to you.

If you are not compietely satisfied, your money will be refunded upon
return of the bocks in good cendition.

CAMBRIDGE LEARNING LIMITED, UNIT 19

RIVERMILL SITE, FREEPOST, ST. IVES. HUNTINGDON.

CAMBS., PE17 4BR. ENGLAND.

TELEPHONE: ST. IVES (0480) 67446

All prices include worldwide postage (airmatl is extra - please ask for
prepayment invoice|
Please allow 28 days for delivery in U.K,
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|Telephone o

1 Overseas customers {incl. Eire) should send a bank draft in sterling drawn

SELF-INSTRUCTION COURSES

Microcomputers are coming - ride

the wave! Learn to program.

Millions of jobs are threatened but
milligns more will be created. Learn
BASIC - the language of the small
computer and the most easy-to-learn
computer language in widespread
use. Teach yourself with a course
which takes you from complete
ignorance step-by-step to real
proficiency with a unique style of
graded hints. In 80 straightforward
lessons you will learn the five
essentials of programming: problem
definition, flowcharting, coding the
program, debugging, clear
documentation. Harder problems are
provided with a series of hints so you
never sit glassy-eyed with your mind a blank. You soon learn to tackle
really tough tasks such as programs for graphs, cost estimates,
compound interest and computer games.

COMPUTER PROGRAMMING IN BASIC
£10.50

Bookt Compuiers and what they do wetl. READ. DATA. PRINT pawers. orackets, variable
names; LET: errors: cogdmy simple oragrams

Book 2 High and 10w leve languages, flowcharting, functions, REM and docymantation
INPUT, IF . THEN. GO TQ: imuations of compyters, problem dehnmition

Book 3 Cumpiers and intgrpreters; loops, FOR. NEXT. RESTORE. debuggng. arrays:
bubble soring; TAB

Book 4 Advanced BASIC: subioulnes: stning vanaples. fles. romplex orogrammuny:
exarnples, glossary

THE BASIC HANDBOOK {2ND EDITION)
£14.50

This best-selling American title usefully supplements our BASIC
course with an alphabetical guide to the many variations that occur in
BASIC terminology. The dozens of BASIC ‘dialects’ in use today
mean programmers often need to translate instructions so that they
can be RUN on their system. The BASIC Handbook is clear, easy to
use and should save hours of your time and computer time. A must
for all users of BASIC throughout the world.

A.N.S. COBOL £5.90

The indispensable guide 10 the world's No. 1 business language. After
25 houts with this course. one beginner took a consulting job,
documenting oil company programs and did invaluable work from the
first day. Need we say more?

L— 1
St

ORDER FORM

Please send me the following books:

...Digital Computer Logic & Electronics @ £8.50

Design of Digital Systems G0 £14.00

...Algorithm Writer's Guide @ £4.00

....Cemputer Pragramming in BASIC @ £10.50
.BASIC Handbook ¢ £14.50

LANS COBOL (@ £5.90

....Booklist {Free)

Ifeng!ose E] cheque/P Q. pavable to Cambndge Learning Ltd.

or

Please charge my

b+ Access/American Express/Barclaycard/Diners’ Club/Visa/

Mastercharge/Truszcard
Exp date ..
Slgnature
fone}.

on a London bank, or quote credit card number.

Cambrldga Learmng leuted Umt 19 Rlvermlll Slte

I FREEPOST, St. Ives, Huntingdon, Cambs., PE17 48R, England

{Registered in England, No. 1328762}

{* delete where applicable}

LLCreditCard No.
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KIT One of the best sounding amplifiers available at any price!
Kit designed for easy construction!

Complete kit = comes with all hardware and wooden sleeve!

Thinking about an amplifier? Then ETI has the
answer! Practically every hi-fi enthusiast will
have heard of the legendary Linsley Hood 75
design, for many years THE best sounding kit
around.

Take a look at the spec below and then take a
second look at the price — it's not a mistake!
Only ETI could bring you an offer like this;

25% off the list price of this top grade kit, which
comes complete down to the last nut, bolt and
knob!

The power rating is conservative -- some builders
have reported an RMS output in excess of 90 W
— and the toroidal transformer ensures that good
peak delivery is available,

e SPECIFICATION . . . . .
X a W2 You will not get a chance like this again -- a high
Input impedance: R P'Ek”pzﬁgk quality 75 W RMS stereo amplifier kit with excell-
i i ent construction notes and a design which makes it
S e 470 k child’s play to build at under £1 per watt! Don’t
miss out -- order now!
Input sensitivities: adjustable Fagss g er T S e R e S T aa S i e |
| ETI AMPLIFIER OFFER |
Treble control: +15—15at 15 kHz I ARGUS SPECIALIST PUBLICATIONS LTD |
Bass control: +16 — 17 at 50 Hz | :_?)SNCI:)%%R‘JV%GZI-(I: ggES S ROAD {
Fower outp)ut Clipping level 1 channel ! ;
1 kHz 8 R): 78 W RMS
Clipping level 2 channels ; | wish to order. .. ... amplifier kits and enclose |
74 W RMS cheque/PO for . .. .. (Add £2.50 per order for |
| Securicor delivery anywhere in the UK). |
Harmonic distortion at all  0.01% maximum | |
levels below clipping: | 1 wish to pay by Access/Barclaycard, please |
% debit my account. I
Stability: unconditional and 4’9’2’9 ' ' |
unaffected by load F I - - l Bl — ]__‘11___ J— 'L_L' {
Bi . I
Power amp input impedance: 220 k } Ls 22 '4T = L - ] . I
Output impedance: 0.22 R i Signedi s S mrame THiE . . e, Rl et ey :
) 7 INAITIE o o | = ommte) i o e <1 g ) D S
Bandwidth (3 dB): 3 Hz - 40 kHz } Address. . . .. SRENDNENGET 15, b »deitn }
Rise time: 10 microseconds I R R i
1| o - Teyeit e W 1 LN S
Voltage gain: 33 (31 dB) o o=t o e Bl i
e e T ma J
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for top quality components, i

| {NOT & microprocessor

controfied buzzl a1 2 rnuch\ P

| of 8 button. \

Based on 8 naw megrated \N_J

“THE COMPLETE MICROPROCESSOR DEVELOPMENT SYSTEM™

Plug SOFTY 2into 1he EPROM socket of your
favourite micro (Z80, 6800, 8035, etc.}
prototype systamn, which will slso contain
input/output linas, RAM, keyboard, displays,
otc. SOFTY 2 will operate as the ROM in your
system but enable you to write deta into any
iocation, observe the memory contents on any
black & white TV and store the programme on
2 cassatte recorder if required. Various editing
facilities are also available to permit bytes or
blocks of code to be changed, inserted,

H Electronicys

nnovative kits, FAST SERVICE AND LOW, LOW PRICES

DISCO LIGHTING KITS

! Each umt has 4 channels (rated at I KW mt 240V per
channel) wheh swiich lamps 1o pravice sequencing
eitects, controlled manually or by an oprional opto
sclated audic input

OL 1000K

This kit festures a u-directional
OuEnce, Spaad of saquence and
feequancy of direction change
teing vérieble by maeans ol
Pﬂll".liﬂfﬂ!lll’l. Incarporates
master dumming control. £14.80

deleted, shifted, gtc. anabling the programme to be developed and run on the host computer.
When the progremme has been “‘debugged”, SOFTY 2 may be used to bum it into an
EPAOM (2716 or 2732. Piug the Eprom into its Socket and you have a dedicated
MICroproCessor system.

You can also use it as an EPRCM programmer and to copy EPROMs from a master or to/from

DLZ1000K

A lower coel varsion of the above,
featuning yndivectioral channgl
sequence with speed variable by
mears of 3 preset pot. Outputs
switched only 81 maing rero cros-
G DO 10 reduce rado Intee
ferance to minimym.

toys, PA systemas, ete. The unit produces
2 160mMmW cutput and draws leas than

1uA from a PP3 battety, when the 1one
ceases. Supplied complate with circuin and
ammembly instructions,

IDEAL PROJECT FOR BEGINNERS

tape.
| The SOFTY 2 is housed in a black ABS case and comes complete with mains supply, cable
mtﬁ;gén d.i.l. plug for connacting to your prototype system, and tetevision tead. Fully built

£169+ VAT. Send SAE for further detatls
Also svsilable is the new 280 ASSEMBLER/MICRO CONTROLLER — MENTA £115

liST ANOTHER CLOCK DVM/THERMOMETER KIT

but a PROGRAMMABLE TIMER KIT which can
run your central heating, burglar alarm, lighting,
tape-recorder/radio and lots more. Designed to
contro} four mains outputs independently,
switching these on an off on selected days and
times in seven-day cycle,

Optional Opto Inpet
OLAT

% liguid crystal display, this kit will form the Lesis of a digital multimeter tonly » fev.
addirional resistors and switches are requires = dotuils supoled!, or a sensitive
digigl thermomater (-50°C ta « 150°C} resgting to 0.1°C. The basic ki has 3
sensitivity of 200mV lor o full 3¢ale teading, sulomatic polarity indication and an
ultra low powveer requirament — Qiving a 2 year typical battery atc lrom  standarg v
PPIwhanuszed B hours 3 day. 7 davs & week.

£15.50 - VAT

Features include:
¥ 0.5in. LED 12-hour display
% Day of week, a.m./p.m. and g | :
B d tors emote control systems in mag:
output status indicato .to be quite complex, requiring many

* Zero Voltage Switching Qutputs - ﬁ\_\r‘%diﬂicull 1o get componegnts and a well

+ 50/60Hz mains aperation . .equipped lab to set them up. If this has
put you off making your own system we

+* Battery back-up saves stored programmes and continues time
keeping during power failures {battery not supplied)

¥ Display blanking during power failure to conserve battery power

+* 18 programme time sets

¥ Powerful “Everyday’’ function enabling output to switch every day
but use only one time set

¥ Useful “’sleap’”” function — turns on output for one hour

% Direct switch control enabling output to be turned on immediately
or after a specified time interval

¥ 20-function keypad for programme entry

# Programme verification at the touch of a button

To control your central heating, for example {including different
switching times at weekends}, just connect it to your system, pro-
gramme it, set it and forget it, The clock will do the rest. There has
never been a clock capabla of so much at this price.

CT5000K Timer Kit {includes all components, assembly and program-
ming instructions, and an attractive black case} -

YOU

than getting up 19 switch lights on when it .
gets dark. Qur Lemp Dimmer Kit with A
INFRA-RED REMOTE CONTROL will enabie

YOu 10 switch tha lights on or off, and set the /,

UST HAVE BETTER THINGS T0 DO

This unit has, ol course. CconsiBErabie
practical uses, espacally for the old, infirm
Vand digabled. It works like @ conventional
W - démmaer, enabling you to switch the lights on
bnghtnass, st @ push of 3-button without of off, or to dim 1o whatever brighiness you
leaving your armchalr, water.bod, slc. Not require, by touch or remotely using the
only will you sdve tme but It has also been hand-hala  infra-red vansminter.  When
estmated that the savings in shoe leather \-———~ sszembled, It fits into a plaster deplh box to
and carpet woar alone wouid pay for this
unit in approximately 1 3697 years or morel) D
replaca your convennanal switch o dimmer

with nd rewiring and will control up 1 300w
of lighting. TOR300K Dimmer Kit £14.30,
and MK6 Tranamitter Kit £4.20

We alsa still sell our highly-popular TDIOOK

Touch Dimmer Kit at £7.00 and the LD3ICOK
totafy-controllod Dimmer Kit at only £3.60
'(pius V.AT. o above prices).

Ail kits contain si necasssry ¢omponents
and full assembly instructions. You only
reed & soldering ion, cufters and a faw

e

UXBAIOGE AOAD ——— Enling. Norm Circular Ao ememaman

]
Harwsll LT Qarape
BUSES 207, K3 and E1

S

QvON NDL3OS

Shop now open

24HR. CLOCK/APP. TIMER KIT

CT1000K Basic Kit
CT1000KB with white box [56/131 x 71mm) Diae

RAeady Built

have just the kits for you.
Using infra-red, these KITS range from simple on/off controliers to coded transmitter/
recefvers with 16 on/off outputs or three analogue outputs for controlling TV or hi-fi
systems, the kits are easy to build and simple to set up — and they are extremely
vorsatile £0 you can use them for cuntrollin? anything trom garage doors to room lighting
just by adding the reauired outout cirguits, |.e. refays, triacs, etc. &-
If vou can design your own system, we stock 2 wide range of remote control
components at very competitive prices,
To help you decide, wa hava campiled a bookiet on remote control, contalning circuits,
hits, data sheets and details of our ramota control kits and components.
So DON'T control yourself — send us 30p and an S.A.E. for your copy TODAY,

/—\ THEKEY T0 YOUR SECURITY
|

)
86667,/ ISINOURLOCK ©IL T
@ @ @ @ 1t you have problems with peaple tampering with your car,

electrical and electranic aqulpment, or it you dre justl na
_habit of torgetting your door keys. we have just the kit for
you.

9

Our ELECTRONIC LOCK KIT includes a 10-way keybaard and a special [C which provides 2 750maA
output to drive 3 solanoid or ralay {not supplied) when four keys sre depressed fn the correct
sequence. This gives over 5,000 possible combinations| The sequence is pre-wired and may be
aasily changed by means of 2 smati plug and socket. A "SAVE™ function is also avallabllel enabling
the open code to be stored {especially useful in 3 carwhan it is lef In g gerage for servicing as the
open coda nead not ba disclosed). Size: 7 x 6 X 3 cms. Power consumption is 40uA at 5V. 1o 15V.
d.c

At only £10.50 + V.AT.. it will make 2 smaller hole in yout pocket than a bunch of keys{

LOCK.C.a
LS7220 with SAVE memory ...
LS7225 wilh lat¢hed Bnd mavhe:
Electric lock mechanism .......

TRIACS

Switchas any apphence up to 1KW
on end off o1 preset times once
par dey. Kit contsing: AY51230 IC.
05" LED dupley. mams supply.
daapley drivers, Switchas, LEDS, trisc.
PCBs & full mstructions.

400V Plastic Case (Texas)
3A TIC206D

BA TIC226D

12A TIC2360

16A TIC246D

25A TIC263D

6A with trigger Q4006LT

£14.90 BA sclated tab TXAL226B

Optolsolated Trisc

£17.40 MOC3020 0.6A/400V.

£22 50

Prices do not include VAT. Add 50p P&P + 15% VAT to total.
Overseas customers add £1.50 (Europe} £4 (elsewhers) for P&P.
ACCESS and BARCLAYCARD welcome.
Send s.a.e. for price list and with all enquiries.
Shop Open: 9 a.m. to 6§ p.m. {Mon-Fri) 10 a.m. to 4 p.m. {Sat.}
(ET1)11 BOSTON ROAD, LONDON, W7 35J
TEL: 01-579 9794/2842
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Source time again. Audiophile this month goes back to disc playing
machinery, giving Ron Harris a chance to assess the complete

Mayware pickup system and a new cartridge range from
Audio Technica.

ayware are best known for the pickup arm, the Mark
Il (née Formula 4, but remamed under an inter-
national agreement). However, they also market a
small range of cartridges and a step-up transformer, the T-24.

I took a look at Mayware’s low-cost h|gh-output moving
coil some months ago (ET! May ‘81), and found it a worthy pro-
duct. Shortly afterwards | was tempted by an offer from
Mayware to see what | could glean from a complete pickup of
theirs — the Mark Il arm, MC-2V cartridge and T-24 |l
transformer. (Overcoming temptation has never been a strong
point of mine — I'm a pushover, in fact. One little exercise of
the feminine wiles and logic flees the empty plains of my mind,

M

taking any remaining vestige of willpower with it.)

Thus the Mayware pickup is duly considered herein. As an
appropriate complement we have two units from a new range
of cartridges from Audio Technica, the AT-3100XE and the more
upmarket AT-31E. The now superseded AT-30 set a high stan-
dard for its price and | was interested to see what the AT-31E

could do in its wake.

~rw Yo

Mayware Wares

The MC-2V is a low output (around 0.25 mV) moving coil
cartridge with a conical stylus tip — unusual even for these days
of the ever<changing shape. Record wear is lower, for a given
tracking force, with a conical stylus than with an elliptical tip, so

the recommended 2 g downforce of the MC-2V should cause no

tremors of uncertainty even in the fainthearted.

The T-24 is matched to the MC-2V, or vice versa if you
prefer it, such that the two constitute one working unit. The T-24
has briefly raised its head before in Audiophile, competing man-
fully with the incomparable Ortofon T-30 transformer, and gave
a good account of itself. Matched up to the MC2V' it did
nothing but add to an already favourable impression.

In various forms the Mark [l has been around hifi em-
poriums for a while now, but it continues to offer excellent
engineering at a good price and deserves more publicity than it
receives, Maybe now that Thorens and Mayware share a
distributor itwill rise into the sight of more enthusiasts, receiving
due defence in the process.

Left: The Mayware 7-24 Il transformer; at £69 it is good value for

money.
Below: The response curve for the MC-2V pickup.
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Above: The Mayware Mk 1l pickup arm. Note the graduations down the arm, used in conjunction with the rider weight to apply tracking

force. Why not dispense with the lot and graduate the counterweight side of the pivot, thereby reducing the effective mass? The arm gave a
good account of itseli with most cartridges, and whilst not as universai as, say, the SME /11, in my opinion it's excellent value for money and
well-engineered. '

Arms And The Man

The Mark Iil is a unipivot design, with provision of a damp-
ing well around the bearing. Silicone fluid is employed to give a
variable facility, primarily to control subsonic resonances.

An earlier headshell, which had been rightly criticised for
its lack of rigidity, has been replaced here with a strong casting
of greater substance. Downforce is applied, curiously, by sliding
a riderveight along the arm tube toward the pickup. Bias com-
pensation is provided by a falling weight and thread arrange-
ment, retained from earlier models.

The counterweight is eccentrically mounted on the arm
tube, to provide some lateral balance — a necessity for
unipivots, as they lack the stability of designs with ‘twin’ bear-
ings in this plane. If incorrectly set-up they are liable to a strange
rocking mode of oscillation.

The Mark 111 is well presented to the new purchaser and
adequate setting-up instructions are provided by the sheet ac-
companying the arm. Alignment and mounting protractors are
also thoughtfully present and installation is very straightfor-
ward. Instructions are clear and concise, if not up to SME stan-
dards. As the arm has no sliding base, adjustments for tracking
error are made by the positioning of the cartridge in the head-
shell itself.

Sound Sense

Before fitting the MC-2V, | put the Mark III through its
paces individually, to assess its strengths and weaknesses. Arm
tube resonance is relatively minor, set at about 650 Hz, and
there is a counterweight resonance at around 60 Hz. Pivot fric-
tion is commendably low, at <20 mg in both planes.

Using a reference cartridge of known quality, the Mayware
111 arm was shown to give a good basic performance with good,
wellcontrolled bass and a clean, well-imaged, sound stage. It
had a tendency towards aforward or bright presentation but not
unduly so. For the price, an excellent result.

| would comment, though, that even with the low effective
mass of 7.5 g, that rider weight is a strange way of adding
downforce. Much better to keep it as far back towards the pivot
as it will go, thus minimising its addition to effective mass, and
applying tracking force by moving the counterweight forward.

Also, with low compliance moving coils, some addition to
headshell mass would be beneficial, as it was to prove with the
MC-2V (compliance = 8 cu). High compliance units give very
good performances, and | tried both the Shure V15 IV and Em-
pire 600 LAC cartridges in the Mark 111 with textbook results.

50

Transforming Levels

The T-24 11 is a well-made little unit with no frills at all, save
the gold-plated phono sockets provided for I/C purposes.
Finished in matt black, it is small enough to sit unobtrusively in
all but the most miniscule hifi set-up.

On the test bench it gave an exemplary performance, provs
ing to be flat across 20-20 kHz = 2 dB and with few phase pro-

blems. It will match cartridges of between 340 R impedance,

although it appeared to operate best with those of low im-
pedance characteristics, such as the MC-2V. Hum pick-up is par-
ticularly low and will give no trouble in use, | feel.

All Together Now. . .

And so, at last, to consideration of the pickup system as a
whole. Setting up was simpie and the MC-2V reached its best
tracking levels at around 2.1 g It is by no means an excellent
tracker, but is more than a match for most MC units in this price
class. Listening tests were conducted with the system setupon a
Thorens TD 1605, feeding KEF 105 !l loudspeakers via a Lec-
son/Monogram amplifier combination.

The overall impression was one of a well-balanced sound,
but one which was not controlled tightly enough, and was a lit-
tle bright overall, with a slight midtange hardness. Adding a
back-plate between the MC-2V and headshell to increase the
mass damping effect greatly ‘tightened-up’ the presentation
and gave improved detail all around. The brightness persisted,
however, as the only blot on an otherwise impressive perfor-
mance. )

Going through the components, one by one, and fitting
them into other systems (as with the arm) showed that, when
mounted in an SME series 111 the MC-2V is a fine cartridge with
excellent bass and mid+ange, good treble register — but a
slightly forward presentation.

Put simply then, both the arm and cartridge are excellent
value for money and will perform better than their respective
price tags would promise.

Match Of The Day

As a general recommendation, the MC-2V will match any
of the higher mass rigid arms perfectly, and is usable in themore
versatile low-mass designs, epitomised by the SME 11, with the
addition of headshell weight. Take care with loudspeaker mat-
ching to obtain the best from this high-quality unit, however.

The Mark Il arm is ideal for all high-compliance cartridges
as it stands, and has the flexibility to support the lower com-
pliance moving-oil designs perfectly adequately. 1t does have
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y Audw Technica’s new duo of mobile coils. On the left the up-market

AT 31E and on the right the budget AT-3100XE. Both proved to be interesting designs.

Fight Channel  Left Channel  Stylus [ Wire

Taparag C.

Above: The alignment of the motor system of the new AT cartridges.
The whole system is replaced with the stylus.

Changing the stylus on the AT-31E means pulling half the body off!

Below: A ‘potted-down’ version of the test resuits for this month’s three
cartridges. As you can see, there is little to choose, on paper, between
the MC-2V and the AT-31E. Personally | preferred the AT-31E for its
better midrange. An opinion only, and you should listen to both for
yourself, if in that field you search for perfection’s touch.

this slight tendency towards brightness, though this is not
serious and should not deter an intending purchaser, merely
engender the requisite care over matching.

The T-24 |l transformer can be unreservedly endorsed as
providing value for money and a good all+ound performance,
distinguished by faultless bass response and outstanding tran-
sient performance. At £69 including RRP it can be said to be
value for money, too.

Technical Audio

Audio Technica have produced a new line in moving coils
recently, and the AT-3100XE is a fine example of a budget unit
(at under £30) with user replaceable stylus. (Surely one day all
cartridges will be made this way?)

The AT-31E:is an up-market elliptical unit, designed for the
more demanding — and pecunious — enthusiast. Both are low
output types, and will need step-up devices. Since the Mayware
T-24 Il was to hand, | used this to assess the Audio Technica
units. Seemed sensible; besides which, AT hadn't sent me one of
their AT 650 transformers, so serve ‘em right if | don’t use it!

AT make great play of their ingenious operating system,
employed in this new range, in which the channel coils are
wound onto separate formers and mounted in a V configura-
tion, similar to that found in record cutting equipment.

TEST RESULTS

Mayware MC-2V Audio Technica AT-31E Audio Technica AT-3100XE
Frequency response (see graphs): 2020 kHz + 2 dB 20-20kHz + 2dB 20-20 kHz + 3.5dB
Output voltage{at 5 cms ~7); 02mV 04 mV 04 mVv
Channel separation (at 1 kiHz): 23 dB 32dB 29 dB
Channel balance: within 1 dB within 1 dB within 1.5 dB
Tracking force (optimum): 21 g l6g 18¢g
Vertical tracking angle; 20° 20° 20°
Weight: 69¢g 58 43¢
Typical price: £56 (or less) £29 (or less) *
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Claimed benefits are impraoved separation, better imaging
and improved tracking due to reduced weight. Compliance is
fairly high for moving coils and this allows a wider choice of
arms than is usual. High energy (per weight} samarium-cobalt
magnets are used and a spring-terminal set-up aflows for user-
replaceable styli.

This in itself is achieved in a novel and advantageous man-
ner, where the generator elements are left undistributed — they
are simply exchanged wholesale. Normally the stylus is
changed, leaving one half of the motor, either coils or magnets,
intact. Not so here, and the difference should make for more
repeatable results and higher quality control standards.

Book Covers And Judges

If appearances dictated height of fidelity, these units
would be well up on the scale. The AT-31E is a striking blue and
silver and the 3100 a very prominent black/whitessilver. Both ar-
rive neatly packaged on a perspex headshell, with good instruc-
tion manuals and the usual hardware (nuts, bolts, cleaning
brush and so on).

The AT-30, predecessor to the AT-31E, had some problems
with response in the early days which were ironed out in later
samples. The AT-31E has no such troubles! As the graph shows
the trace is rulerstraight except for a very slight bass rise.

Removing the cartridge from the superb packaging proved
entertaining, to put it mildly. To get the unit off that nice shining
headshell,you've gotto pull the stylus assembly off first, else the
mounting screw won'’t come out. Damn sneaky if you ask me,
and should be explained clearly ON THE BOX somewhere. Bet-
teryet, be sensiblg, AT, and set itup so youdon't need tobe able
to solve Rubik’s Cube in six seconds flat to play records. Silly
people. .

Once enthroned in a real headshell, however, the AT-31E
made me inclined to forgive AT for the packaging. The imaging
is excellent and the channel separation the best |'ve heard from
amoving coil. Foronce, the publicity blurbis true! Tracking was
above average, but not yet in the V15 IV class.

The sound quality was such that it reminded me of the Cor-
al MC81 — only more refined! | set up a Coral for comparison
and the analogy proved a good one. The AT-31E has all the Cor-
al’s strengths, in terms of midrange detail and clarity, but none
of the vices, ie slight roughness and bass extension worries.

As | was extremely fond of the MC81 {and still am, come to
that} | couldn’t be less than enamoured with the AT-31E. It is a
fine unit and will be serious competition for the myriad other
cartridges in the price bracket. Give it a listen.

e

Above: Safely mated with an SME headshell, the AT-31E prepares to
make light of tracking and imaging problems. It matched the arm well
and did itself proud in both test and living room.

AT-3100XE

This too is a low-output design, although a higher output
version — the AT-3200XE — is available. A step-up is thus re-
quired which will, to some extent, negate the advantage of low
cost. Wemanaged to try out the 3100 in a few decks costing bet-
ween £70 and £150 and in the inevitable SME Series l11 later on.
Time had gotten very short by now, but sufficient listening
hours were clocked to facilitate sensible comment.

This unit too is characterised by attention to detail,
especially in the midrange. It handles complex material well,
although with some roughness, be it said, in the lower registers.
There is a slight rise in the hf end which is not serious, but could
accentuate surface noise if the cartridge is not set up PRECISE-
LY.

One should judge against price and competitors, and on
that score the AT-3100XE comes out very well. For £30 you
would be hard pressed to buy a better sound anywhere.

Man Of Letters

Dear Mr. Harris,

Thank you for producing such a great magazine which | read
regularly and with pleasure. Your recent review of the
Monogram Amplifier prompts me to tilt at windmills and ask
some questions. [ refer to the current obsession of
manufacturers for more and more watts of output! 400 watts is

Briiel & Kjcer
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Above: Response traces for the AT-31E and the AT-3100XE. The h.f. rise on the later is almost certainly due te an impedance matching problem
with my test rig. It was one of those days when the gremlins ruled OK and there was nought to be done! Still, it was a repeatable result so. ..
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powerful stuff, usefuf perhaps for discos and Hyde Park
corner, but hardly conducive to neighbourliness in domestic
hifi

It is recognised that Class A amps are superior in range
and tonal qualities to the AB, but all that heat and metalwork,
as well as PSUs needing gun-carriages to move the lot around.
Is it worth it all when we consider the notorious inefficiency of
the standard design loudspeaker. You rarely get out of a
speaker what you put into it.

My own set-up Is very modest; a pair of mongrel speakers
which satisfy me if no-one else. They have a power rating of 15
watts apfece. The amplifier is also a hybrid — Capricorn
preamp construted from your friendly rival, HE (sorry about
that), and two ILP power amps, rated output 15 watts each. |
did not build the HE power arps as ! did not have £125 and
could not think of a reason for needing 300 watts. | doubt |
am using more than 20% of my output power in domestic
use. The signal source is either radio or stereo tape deck.
Which brings me to my questions.

Is the advantage of these larger output amps to be found
in their class A quality rather than lots and lots of watts?

With my present speakers would it even be feasible to use
power amps with such large outputs?

Thank you for reading this and please could you
enlighten me. If the improvement in tonal quality were to be
considerable, then | will go for Class A, hot though it may be,
but at a more modest price.

Fr. K. Callaghan, Clapham, London.

Oh ye of little faith! Watts the point of me extolling the virtues of good
PSUs, high powers and increased dynamic range if you’re gonna ignore
me totally? | give up. | despair. | resign from the human race (assuming
| was ever in it).

High power amps are not a fuxury, they area necessity if you are
to employ anything like the same range in your music as you would
experience in the concert hall. Most domestic users probably run their
systems under 1 W most of the time, but once a crescendo trots down
the wires, or someone hits a bass drum, something like 100 W is needed
to maintain the same fidelity levels on the signal.

If your amp is underpowered, the attempt to reach such heights
simply boots the output into clipping — which sounds rough and harsh
compared to that which has gone before. Even with your modest
speakers, higher power would make itself audibly apparent, with a
sense of ease and clarity. Start saving the pennies!

Dear Sir,

Having read your column on and off for some time now |
have come to the conclusion, reluctantly, that you are biased
against Linn products for some reason of your own. Answer
me straight, is this true? If not, why don't you review one of
their new arms, for example?

D. G. Chesterton, Tovil, Kent.

No it is not true. | consider the LP12 greatly overpriced for the
performance it offers and refuse to concede that a Linn source is the
only viable one. The Linn has its own sound, which is pleasant enough,
but hardly totally uncoloured. Straight enought

{P.S. I'd be only too happy to review the Basik {or any other product of
theirs...) should Linn feel able to loan me one!)

Stop Press

If you like the idea of owning a pair of Volt V3 speakers(see
October ‘81 ETI), but don’t like the idea of chopping up the
chipboard, then take heart. Wilmslow Audio are now offering a
complete precut woodwork kit for this project. This news
arrived so late we don't know the price yet, so for more
information get in touch with Wilmslow, Cheshire (telephone
0625 529599). ETI
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World’s most versatile alarm
chronograph watch CASIO AX-210

ANALOGUE display af ime plus~ altem e displary

@ Digital fime display, 12 or 24 hour system SROVer 50 usefu
® Digital date, month and year. plus day nc% functions.

@ Full month calendar displcly, curtent mont

® Full month catendar display. next monih.

Auto colendar pre-programmed to the yeor 2029,

Dual Hime modies

& ANALOGUE display of local time, plus digrtal second time
zone, 12 of 24 hout system.

Alam mode

® ANALOGUE fime with "Alaorm Set'“digital time, 24 hour
systern. AM/PM ond “alarm on’ indicators. Buzzer for 20
seconds, of select"Dixieland”. "Green Sleeves” or "My Darling

Clementine”  OQNLY Variety of models also
(RRP £34.95)
£27.90 available from only £6.95

DISCO

IN-CAR
CB
BSR P 182 TURNTABLE CHASSIS

'8 Arm, single play — ideal for either
disco orHi-Fiuse ° 3 Speed ° Fully
automatic * Guaranteed by Hy-Tek lor
ohe year - Comes complete witha
h h quality stereo ceramic cartridge.
-TEK knock down price £22.90 p&p £2.00

A suitable power supply is available for just £16.90.

Using Toloroid Transformers p&p each £1.00. Together £1.50

* UD 130 MICROPHONE 600/50K Dual PA-Disco mic.

Hi-Tek price £7.75 (p&p 60p!}

* PIEZO HORNS (100 watts, no crossover required}. Used through-
out the Disco and Hi-Fiindustries. ONLY £4.40 {inc p&p!

* GOODMANS 12HPA 12" 90 watts {8 ohms loudspeaker chassis:
all purpose quality speaker. £23.90 (p&p £2.50)

DIGITAL ECHO CHAMBER

‘aatyres JUST E67.90 PP {F 25 Alsh avadabie

24G vults A
HY TEK CAN OFFER THIS ITEM FOR JUST £55 50. P&# £2 00.

A rnglti purpose mixer-omp, delers 150 watls Inta dohms. lully open and short
circuit proot There are 4 l/pcho nnels with mic/line selection cn each. Tne pre omp

has tacllities fot connecting on echo unh, olso lectured are BASS ord TREBLE ——
contols 0 siove socket and a master volume.

HY-TEK SPECIAL OFFER PRICE ONLY £79.90 p&p£2.50 e
Slove version available £59.90 p&p £200 VANTAGE OF
TAKE ' ch‘(.
HY-TER PR

DISCO MIXER

ride controls. And many other features.

One ¢! the mast advoncog on the marnet Analogue ecno chamber with 8BD
delay grstam 10F manienancs frie use Fully sctromc B My Othet i

ENMOLESS TAPE ECHO CHAMBER Wudity unit wih 2nciess play taoe

rartidge  S1avonary play heads ansure ood Ieproducion and echg vanance
L reh-hea Dy chanyng tioe speed Input mp- 50K B0G chens Power souree:

HY-TEK PA 150

5 channel stereo disco mixer with 7 band graphic equaliser built
in, Le.d. display, headphone monitor, cross fade and mic, over-

Hy-Tek knockdown price £98.67 p&p £2.00

THE BANDRIDGE F.E5 STEREQ EQUALISER
Thes oz ng F.E.5 sierco eaualiser s unbestable value for morey. 5- 8
band lrequericy CanIrols, twar W L. maters, monitar and by-oass contrals
and fitted intg 8 slendet black tose with handies finshed in chrome.

Hy- Tek is vmuallv giving away this fantastic pisce of equlpmont

A just £44,9011F

Wa Hare you 1o look around and find out fet vourse!f you

cANNQT buy an equabssr of this quaiiry a1 thar price!  p&a £2 00 H

SHARP RT 10 STEREQ CASSETTE DECK
LE.D. VU. melers, Dolby system, metal and
chrome facilities. and o soft eject system plus
sound quality you would expect from the Sharp

company. B T AT e |
HY-TEK SPECIAL ||| - el ||
OFFER €47.90 i O O
ety T

&

48 Duiston lone. London
Tel 01-249 4814
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930 530 ot
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Don’t go out and buy a second-hand car
without building this handy little gadget. It'll
point out any problems under the paintwork.
Design by Rory Holmes. Development by

AT

Tony Alston.

help the selective second-hand car

buyer detect the amount of body-
filler used under well-disguised repair
jobs. The unit gives a two-state
indication of metal or plastic, (OK" or
‘BADY respectively).

Our metal detector uses a
capacitive sensing principle, which will
detect the presence of any conductive
object. Because of this the circuitry is
much simpler and more reliable than
metal detectors working on an
inductive principle. It is also more
suitable in this type of application
where large areas of metal must be
checked.

In use the device is switched on
and lightly run over the car panels; if it
runs over an area of body-filler the
‘BADY light will come on, otherwise it
should read ‘OK".

Construction

The case is the most important
part of this project as it is also part of

The purpose of this project is to

the electronic sensing circuit. Take a
careful look at the photographs of the
finished project and you can clearly
see the sensor area at the bottom rear
of the case. First cut a rectangular hole
(30 x 35 mm) about 8 mm from the
bottom edge of the case and 14 mm
from either side — make sure to clean
off any burrs from the hole. A piece of
single sided copper clad board (24 x 30
mm) is used for the sensor plate — this
is centrally giued (copper side out) to a
piece of plain paxolin or similar
material (35 x 45 mm). This assembly is
then glued to the case from the inside,
¢ that the copper clad board will then
be flush with case surface.

A small hole is drilled through to
the copper side of the sensor plate and
a short length of insulated wire, long
enough to reach the main PCB, is
soldered to the copper surface of the
sensor plate. ‘

The components can now be
assembled and soldered to the main
PCB as shown on the overlay diagram,

CONNECTING WIRE ~ SOLDERED
TO FACE SIDE OF PCB.

RECTANGULAR HOLE IN
CASE 30 x 35mm

v
-5
o

SOLDER

SINGLE SIDED PCB
{COPPER SIDE OUT}
GLUED TOPLAIN
PCB/PAXOLIN

j“———DIECAST CASE SECTION

PAXOLIN OR BARE PCB
GLUED TO CASE

R -7 A LSILARLTI. R AV
AMTTLTRLLR TR [ s
By

Fig. 1 This cutaway diagram shows the
constructional details for the sensor plate.

54

AR, TR,
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With the protective felt peeled back to reveal
the sensor, you can see how the fixing screws
should be countersunk so they lie flush. In the internal

shot (right}), note how the trimming wire is taped to one side of the case.

b

i EL.

A R

making sure to correctly orientate
D1,02, IC1 and IC2 and the LEDs.
Make sure to fit the link adjacent to
IC1.

A short length of insulated wire is
connected from the PCB to a solder tag
fixed to the case — make sure this is a
good connection as it forms part of the
detecting circuit. The connecting lead
from the sensor plate is scldered to the
main PCB as indicated. A further
insuiated lead is taken from this same
point on the PCB and held against the
side of the case by a piece of insulating
tape to form a capacitive trimming
circuit (see photograph and refer to the
setting up procedure). The LEDs are

e

R |
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directly mounted on the PCB and
appropriate holes are drilled in the
front case panel to allow these to pass
through.

Finally, a piece of felt cut to size is

then glued to the rear of the case,
covering the sensor plate; this prevents
the case from scratching the car body-
work and upsetting your friendly
second-hand car dealer!

Setting Up

Setting up the circuit is
straightforward; PR1 controls the
detecting sensitivity and PR2 the
metalfplastic switching threshold.
When altering the presets bear in mind
that replacing the case lid will slightly
offset the adjustments, so replace the
lid after.each adjustment to check the
effect.

Start with maximum sensitivity, ie
set PR1 to its full resistance (anti-
clockwise). Then place the case, sensor

side down, onto a non<onductive
object. With the lid off, PR2 can now
be adjusted until the switching
threshold is found. When the ‘OK’ LED
is on, back off preset PR2 until it just
extinguishes and the 'BAD’ LED comes
on {indicating no metal). The unit can
now be placed against a metal surface
and the ‘OK’ LED should re-light.

The trimming-wire capacitively
couples a small degree of HF voltage
into the detector, effectively altering
the switching threshold. Its effect can
be varied by trimming the length. By
experimenting with this if necessary,
together with PR1 and PR2, a suitable
switching action can easily be found.

Note that the human body is a
fairly good conductor — you can prove
this by holding your hand against the
sensor, when the ‘OK’ LED should
come on. This resulted in one member
of staff wandering round the office,
checking out the female employees
and reassuring them that all was well!

BUYLINES _____

All ICs and other components for this project
are readily available, Most mail-order who
advertise within these pages, eg Bi-Pak, will be
able to supply all that is necessary. The PCB is
availabie from our PCB Service as advertised
on page 94.

—  HOWITWORKS

CMOS inverter gates 1C2a and 1C2b form-a
high irequency oscillator oi about 150 kHz.
This signal is connected directly to the case,
which in tuen is capacitively coupled via the
sensor to the high-impedance detector cir-
cuitry based around IC1, This unusual way of
screening the circuit prevents the user's hand
from affecting the capacitance between the
detector input and the 0 V ground rail.

D1, D2, €1, and PR rectify the signal
from the sensor and pass this voltage to the
positive input of the op-amp, which is con
figured as a simple comparator. PR1 is used to
set the input impedance and hence the sen-
sitivity of the sensor. PR2 sets the.switching
threshold voltage on the non-inverting input
to the comparator. When the coupling
capacitance is increased, due to a conductive
object lying across the case and sensor, the
high frequency signal strength arriving at the
detector will increase, raising the voltage on
pin 3 of the comparator above the threshold,
and switching the output from pin 6 fully
positive.

IC2¢,d are connected as a Schmitt trigger
with R4 supplying positive feedback. This
sharpens up the switching action coming from
the comparator and further provides suitable
drive signals for the two LEDs. These drive
signals are buffered and current-limited by
1C2e,f which power the LEDs. When metal is
detected LED2 is lit and LED1 is off; the con-
verse is true if metal is absent.

LED1,2 5 mm red LEDs

“omr =
o
_\ 7 R3 - 14 +
100K |\> —_
L[] b2 €1 3 iC2e =
SENSOR " l/ - 8
P P31
i
c1 =
b1 " /%‘ NOTE:
= PRI IC1 15 CA2140
M DUR 2 ARE 1N4148 = 2.
>
LED1 & 2 ARE 5mm RED LEDs o :e\nz
Fig. 2 Circuit diagram. PARTS LISI
Resistors (all 4W, 5%)
R1 22k
R2 8k2
TO SENSOR TO CASE R3 100k
R4 8MmM?2
a= ANODE .
- Potentiometers
4 R1 k = CATHODE PR1 4M7 miniature horizontal
—— R2 b preset 2
WIRE TAPED 1C2 PR2 47k miniature horizontal
TO CASE @ preset
{SEE TEXT) 2 .
PR2 Capacitors
: ” C1 4n7 disc ceramic
. c2 470p polystyrene
- T TO
i — f SW1 Semiconductors |
Z 1 IC1 CA3140
g 1C2 40698 |
D1,2 1N4148
al |k al |k

LED2

ov A4 +9V

LED1

Fig. 3 Component overlay of the ET. Bodywork Checker.
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Miscellaneous

SW1 miniature rocker switch
Battery and clip (PP3); diecast case,
approximate size 114 x 64 x 30 mm (RS 509-939
or similar — see Buylines).




DIGITAL VOLTMETER MODULE

Fully built & tested

@Positive anc negative voliages with an FSD
it of 999mV which is easily extended.
4 @ Requires only single supply. 7 - 12V,
@High overall accuracy £ 0.1% + 1 digit.
sLarge bright 0.43" (11mm]} LED displays.
Supplied with full data and applications
Information,

Using this fully built and calibrated moaule as a besis now means that you can
easily build 8 wide range of accurate equipment such as multimeters, IThermometers,
battery indicators, et¢. eic. at a fracticn of the cost of ready-made equipment. Full
details are supplied wilh tach moadule showing how to easily extend the vohage range
and measure cufrent, resistance and temperature, Futly guaranteed, the unit has been
supplied to electricity authorities. Government departments, universities, the P.O.
and many eompanies.

Temperature Measurement £2.15 war

An easily constructed kit using ar 1.C. probe proveding a linear output of 10mV/9C
over- the temperature range from -10°C to +100°C. The unit is ideal for use in
conjunction with the above DVM module providing an accurate digital thermometer
suitaple for a wide range of applicstions.

Power Supply £4.95 wvar

This tully built mains power supply provides two stabilised isolated outputs of 9V
providing current levels of up to 250mA. each, The unit is ideally suited for power-
ing the DVM and the Temperature Measurement module.

ULTRASONIC
ALARM
MODULE

Fully built il 5 5 o’
o ; N

ﬂ Range adjustable
. from 5’ - 25’

A really

effective fully built

module which contains
both ultrasonic transmitter
and receiver, together with the

necessary circuitry for providing the
appropriate delays and faise alarm supp-

ression. Using this module with a suitable

12V power sypply and relay unit sueh as that
shawn, a really etfective though inexpensive intruder

1 alarm may be constructéd, The module. which is supp-

lied with a comprehensive data sheat, is easily mounted in

a wide range of enclosures. A ready drilled case, together with
all the necessary hardware, is available below.

Power Supply & Relay Unit
£3.95 +VAT

Incorporating a stabilised 12V supply and 3
5.p.c.0. relay with ZA contacts, this unit
is designed to operate in conjunction with
the above ultrasonic wnit. Fully buitt and
lested, its compact size makes it wdeal for
tonstructing the smallest of units.

Hardware Kit £3.95.var

A suitable ready drilled case together with
the various mounting pillars, nuts and bolts,
and including a mains switch and 2mm
sockets designed to house the ultrasonic
alarm moedule, 1ogether with its associated
power supply, This hardware kit provides an
ideal solution for assembling the aconemical
alarm system, Size 153mm x 120mm x 45mm

In addition to the above a wide range of competitively priced electronic E ‘ Risconp LiMiTED

components is stocked. Please telephone your specific requirements.

@ Shop hours 9 - 5.30 (Weds. 9 - 1)
® ex-stock delivery on all items. @Units on demonstration, callers welcome.
o S.A_E. with all enquiries please.

e V. A T. must be added on all items.

e Post and packing charge 50p per order.

Dept. E.T.I. 3.
21 Duke Street,

Princes Risborough, Bucks.
Tel: Princes Risborough.(084 44) 6326

r

l: FERPY PoI :I-7C P

JIDUREOR WS Bow
[refac brd hei el uRin) v R ) ¢ Rocy -] o]
PAODIPPREOLBLDE
IIPVICUPCCOaRED
mioiolojoioalol - § 1§ - Fx] -]

‘FA 2 interface £19.95
FP 10 printer SOON

crystal display. 80 scientific
functions. Standard deviation.
Fractions. True algebraic logic.

FX 550 £18.95

20 digit scrolling dispiay. Up to ===;

1680 programme steps and 226 DmCce®

memories — ] =
FX702P £115.95 x-5600 10 digit (B+2) liquid FX 3600P 10 digit {10+ 2) 38 FX-602P 10 digi (10+2

programmable with alpha-numenc
liquid crystal display. Up 10 512
programme steps and 88 memory
reqgisters. 33 parentheses nestable
up 10 11 evels. Upto 9
subroutines, nestable up to 9

step programmable calculator
with liquid crystal display.
Regression analysis. 44 scientific
functions. 7 memories, 18 sets
of parentheses. True algebraic

. 3 FX-602P £71.95
logic. 8 functions.
TEXAS TI51-111 32 step y FX 601P £61.95
. FX 3600P £21.95 FA 1 interface £19.95
1 TEXAS T167 50 Step/ 150
keystrokes £26.95 EL 5101
= : TEXAS TI 58 480 steps or i R .
L ' €0 memaories £
- 5 TEXAS Ti B8C as 58 with i et DS @GO o e
o constant memory £68.95 ﬁ{;" : "mBEOoGn iy
T TEXAS Tl 69 960 steps or i BDH SO = i
i &8 5 100 memories £121.96 W b OB m =
) TEXAS PC100C printer for
58/58C/59 £148.95 SHARP PC 1211 computer £91.95
SHARP EL5101 16 digit £41.956 SHARP CE 121 interface £15,95
M SHARP EL5100 24 digit £61.95 SHARP CE122printer  £71.9

CASIO FX 502P last few at £49.96, CASIO FX 100 £15.95, CASIO FX 330 £15.95, CASIO FX 8100 £23.95, CASIO FX 68 £18.95

ORDER LRl
DETAILS

FREEPOST (no stamp
= ET! DECEMBER 1881

requirad} REDDITCH

WRITE OR PHONE FOR DETAILS

ALL PRICES INCLUDE VAT AND P&P. SEND CASH, POSTAL ORDERS, OR YOUR
CHEQUE PAYABLE TO C.5.S. — OR HAVE ANY GOODS UP TC £250 SENT C.0.D. for
oxtra £1.60. ACCESS CN ORDERS OVER £30 ONLY. SAE WITH ENQUIRIES PLEASE
All goods naw, boxed with full gusrantes.

WORCS. B98 0BR
telephone (0627) 43169 J
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- - - COMPUTER
(Y Uil TANGERINE it
) LONDON & HOME COUNTIES STOCKISTS
sobaansSALEs o 404 EDGWARE RD. LONDON, W2 1ED TEL: 01-402 6822

TANGERINE TANGERINE *TANGERINE -TANGERINE «TANGERINE

MIGROTAN 65

Micratan 65 is the niost advanced.
powerful, expandable micro-
compuier available - it

also happens o be e

most cos! efective!

0% | screened component identification | G sockels Jor marimum expansian
lli 64 Way DIN edge connector 1K RAM, cassette interlace, 16 paratie!

TA N Ex £43 00 Minimum

i Conhg KiL
CONTENTS +VAT 645 10131 £49 45
High quality plated thau hole ponted eircait Soard, soldar tasist and sifk

170 tnes. a TTL sanat1/0 poct, two 16 hif counter imers, dara hus

hufering memory mapping. logic and discrete
manmum expansion TANEX users manua!

comppnents for
A
TANEX [Mintmum conbigur ation) A s¢embled Y’%’F?.‘-\

£53.00 +v AT £795 1013l {5095

£395 [TANEXEXPANSION

me VAT, P&P Expanded. TANEX ofters. 7K RAM,

Rl and housed
Intemational held a
mammath survey abkits, SYSTEM HACK
The result Microlan 65 MICRON

WINS COMPUTER CLASSL

MCL focations lor 4K EPR 5
MICROTAN 65 CONTENTS i " 6502 based mictocompuler VDU alpha numeric display Powerul ;::::,,: ::, |'(§:,“E,|M¢z“m
High qualiry, plared they hole pr!nlea gircul board, $aider resist and silk mongr TANBUG. BK RAM 32 paratlel 1/0 Jines. 2 TTL serial 1/0 hnes. | yicAOSQFT BASIC, 32 paaliel 1/D
screened comoanent dent fication 5302 miciapracessor. 1K mamtor Four 16 Bt counter imers Cassetie antertace Data hus bullenng hines, twa TTL senial 170 ports. a
TANBUG Now veith V' Bug 1K RAM fof user orogramme, stack and Memory mapping tonto). 71 key ASCI Keyboard. includingnumenc | g seniol /O portwith

drspiay memory, VOU siphanumenic display of 16 saws by 32 characters

keypad inciudes power supply. AlSo mntludes the lirst “ 10K MICRO- RS232/20mA loop, lull modem
MICROTAN 65 sysiem fil= binder 136 page. bound. users haidware/ SOFT BASIC * availahle in the U K All the usual RASIC commands c:nzum and 16 mo:ri:\m";bl:biud
software manual with construetional details and sample programmes. rates, bour 16 bat counter fimers,
Logic and discrete components ko fully expand SICROTAN 65 TR e e
The MICROTAN 65 kit has won widespread acclasm tor 1S superh MICROTAN - TAREX— BASIC—X BUG butfering. and memary mapping
: o
prese paoshichay 3t eziopigldetal ALETE0EAH EXPANDED TANEX KIT (Excludes ROM, ¥BUG and BASIC)
wForm £68.00 + 110 35 vaT w1 £7835 TANRAM £89.70 +v.AT (1346, 10121 £103 16

MICROTAN 85 assembled and tested Available now tanram - 40K Bytes on
Specification as above. tut assembled and fully bench tested by owselves.|  pne hoard Single board of bulk memory
£79.00 +11185VAT, totel £3095. olfenng’ 7K Static BAM 121141, and 32K
TANBUG VL3 KIT (Separatay) £21.85 ol Dynamic RAM {4116}, Onbgard relresh is
totally transparent to CPU operation and is

M Ic ROTAN 65 UPT“]NS unzttected by nosm3l OMA's TANRAM fully

EXPANDED TANEX ASSEMBLED
£99.70 + v.a7. £12.96 1013l £11.56.
OPTIONS TO FULLY EXPANDED TANEX

10K Extended MICROSOFT BASIC in EPROM (wath manuzl

LOWER CASE PACK MINI MOTHER BOARD expands the avarlable address space of the £49.00 +V AT £1 35 1wnal £56.35
Two integraled circunts which connect  Used to connect Microtan ta Tanex | 6502 microprocessor MICROTAN, TANEX ang TANRAM togethet Extra RAM 1K4222114) (520 + VAT ?8p. toral £5 98
inta lozznong on MICROTAM Bt £1 D 00 - vat provide 16K RAM. 4BK RAM. and 1% 170 - that's alol of memary SERAL 10 KIT £47.25 INCL
i . ) - g
E)Imtlsgalis displayable characrers and a lot of 170 Built and tesied TANRAM ASSEMBLED 6522Via [B.OD+VAT £120 total £920
9.48 + r1.42. 1011 £1030. 40K AAM CARD with 16K DYNAMIC RAM £76 -vAT XRG04 AT, (260, total £19 35,
GRAPHICS PACK CONTENTS High gualrty plated theu hole printed circGil board. saidet RS YOU CAN SEE THE PRICES OF OUR EXPANSION
Frse integrated cacwts which coanect o lozations on MICROTAN resist and sik screened component identification Full complement of | £oppONENTS ARE VERY, VERY COMPETITIVE!
allgenng the dispizy of chunky graphics |64 x 62 pirels) Vihat are IC sockets for mazimum ezgansian 64 way D1N edge connecior,
chunxy graphics? We'l. maging a miece al graph paper with B4 squates 1K RAM |2118) Oa1s bus bullering TANRAM users manusl.
vertically add 64 squares henzontally. a taral of 4096 Each square can EXTRA RAM: TA“GEH' NE nlsc SYSTEM
be mzde black an whie TKSTATIC (21141 £2.95 cach. 16K DYNAMIC 41161 £1.50 exch | D20 CONTROUER CARDE150.00 + var
£6.52 +va7 98p 101 (750 DOUBLE $I0E0 DOUBLE DENSITY DRIVE
20 WAY KEYPAD MEMORIES expanc YoURSYSTEM WiTH QUR TANGERINE £215.00 +vat
Inexpansive means of getting up and running. Uses Schoelter key- Discounts 10% fo 4. 15% Jor 8, 20% tor 16 APPROVEQCHIPS. | CP/MOISK DPERATING SYSTEM
suatches, and connects to MICRDTAN through a 16 pin DF L plug on 2102 1K £ 1 Stanc RAM - 80p IM 6402 UART  £4.50 AVAILABLE JANUARY ﬂl] + VAT
titban cable. Black anodised escutcheon, with TANGERINE legends. 2708 f350 2114 1K « 4 Stanc RaM 12,95
fimishes aft vhat must ba the best vahue for money keypad available QN6 £6.50 7 | KEY Asc“ KEYBOAHD £56 34" VAT
Avartable assembled-and tested MK 4116 16K & 1 Dynamic RAM s i RAM £7 60 NO EXTRAS NEEDED
£10.00 +vaT £150 100 £1150 £150 A inchudng vaT 4118 1K % 8 Stafic Uses gold crasspomnt keys includes numeric keypad and rbbon cable.

as {ully assembled and tested

l?ga;; T\:?? %’;";es(:g:a‘:s;ﬁlglﬂnwau o MONITORS (PROFESSIONAL) £126.95 SUPER METAL CABINET IN TANGERINE / BLACK
: S 2 RECONDITIONED AND NEW - FROM £35.00 1o .
c £20.00 +v.AT. £2.00. 100l £23.00.

POWER SUPPLIES
MPS I-Ingut 120 o 240V AC Dutput§ Yolts at 3 Amps Regulared. CENTRONICS 1deal for Tangerine

MPS 1 will power both MICROTAN and TANEX fully expanded Built on
the same size printed circuit bhoard 3s MICROTAN etc. Avalabie asa PR'NTERS
lully butlt 3nd rested untt

PROFESSIONAL ASCII KEYBOA nns
ideal for

£23.00 = v AT 345 1001 12545 SHEKOSHA £199 « var Tangerine
‘.‘H’SZ'*W 6A. 12V, -5 and -12V swirch mode system PSU Moget 730 £350 +vat £29 95
£69.13 +var - VAT
Meel 137 £395 +vat 52ker 7bit ASCll caded - Superbly made
MINI-SYSTEM RACK _:: - Positive strobe +5V-12¢ -2 13:5.5x1 5ns.
e have praduted a mini-system rack which accepts MICROTAN 65 N Ew M ".:HOTANTEI. - ASCIt ﬂmlmul < Black keys wath whn: fedgens
TANEX and our mini-mother board 11has an integral power supply. just | POST UFH%E APPROVED | i :"’:": °::F’a“"t"'°":' ;:"’”' i ’E:::l":e‘:‘" (%)
piug it into the mans and aviay you qo' Finished m TANGERINE/BLACK, | PRESTEL IEWDATA 1 j ARl on s on L
1 Qves your System the prafessional frnish Frant panel zccess for 1/D — - Chip by General Insument - Control repeat ::;: keys
cables AVAFLABLE AS AN ASSEMBLED UNIT. {G 1) TTL uiput + Complete with
£66.35 s ® FULL COLOURGRAPHICS @ CAN STORE PRESTEL £170 [app-oN Acompact 12bulton keypad {157 ppice
® CAN BE USED AS AN EDITING TERMINAL +VAT 2200
FULL SYSTEM RACK o CAN G ITERFAGED WITH P PP v KEYPAD ieymmars toestens i uncions) o ice
Fae the man that has everthing! 19 inch wide Just cannect 10 the aerial sacke1 of amy cofour or black and white brand new with with data. A £7 95
system rack which accepts” MICROTAN 65, TANEX, TANRAM. SEVEN domestic TV recever and 1o your Post Office mstalled jack socker and 4xé non-encaded single madg ’ V.’ T i
FURTHER EXPANSION BOARDS. TANDOS and THE SYSTEM POWER you are «nto (ke exeting world of PRESTEL Via simple push bulion use keyboard. . 2
SUPPLY Availatle in many farmats. e g Individual from panefs, full you are able Io view 170,000 pages of up 1a the ninute informatign on . .
wicth hinged feont panel, back panel vath oz withgul connectors many serviges. order qoods fram companies - all this without lezang PLUS MANY NEW EXCITING PREOUCTS IN DEVELOPMENT

youw annchait! | AUTOMATICALLY FRDOM US WHEN RELEASED BY
£49.00 +vAT 1735 1012 156 38 TANGERINE LT,
SYSTEM MOTHERGOARD ( CONNECTORY  [AA25  PARALLEL LDBOARDMIN (I LNES (840 urnmm CARD R.I.l All products as2 avislable
NEW PRODUCTS 557y momimbouons cOWELTOR (235 PARALLEL 1 BOARD MAX (78 UNES - f¥a./9  CONTROLLES CARD [T]  FulLy GUARANTEED BUY WiTH CONFIDEMCE
TALL VAT INCL) oML ITOE R | ety K] %ﬂgg‘fﬂwﬁ Raclv|  BRITISH ESIGN & MANUFACTURE ANO OK DEMONSTRATION
SERIAL 10 BOARD MIN 2 PORTS M K FOMB0ARD (EXCL AOME T8 +9CH RESDLUTION GRAPHCS N OUR CUMPUTER DEPT
SERIAL 10 BOARD MAX B PORTS) £13670  NMXIM BUFFER G4 MM TVINTERFACE mx
TANGERINE *TANGERINE +«TANGERINE -TANGERINE ~TAEGBRIIB +TANGERINE -TANGERINE TANGERINE
Stockist Enquiries on headed notepaper lo: All ordars pre-paid and official advertised here to be forwarded

COMPUTER KIT ETD APrincipal Drslrlbulorg nn%;%ogs DIRECTLY to
1112 Paddington Green. London, W2.Tele: O1
O i B R L GO COMPUTER DEPT., 11/12 PADDINGTON GREEN,LONDON W
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The System A has aroused a lot of interest among our readers — and a
few questions too. In this article Stan Curtis explains ‘Why Class A?.

devices operate on the linear portions of their

transfer characteristics all the time, the mean current
drawn from the supply being constant irrespective of the signal.
Class B is a mode in which the output devices split the positive
and negative portions of the waveform between them, each
device operating from an initially cut.off condition (or a low
standing current in the case of Class AB). No matter how well
engineered, this transition from positive to negative (and vice
versa) will cause an irregularity or non-linearity in the transfer
characteristic which in the worst case, causes a crossover distor-
tion made up of high order harmonics at high peak amplitudes
— harmonics which are very offensive to the ear.

The use of a small standing (quiescent) current through the
ou tput stage together with the application of large amounts of
overall negative feedback minimises these effects but it must
be remembered that atthe actual transition point the amplifier
becomes effectively open loop (ie no overall negative feedback
because the output is zero) and has a very low overall gain
(which is dependent upon the current through the output
devices), hence the intermodulation distortion of a good Class A
amplifier is virtually nil at low powers and then rises gradually
with increased level (see Fig 1).

Improper Conduct

The second major problem of Class B amplifiers is their
operation at high signal frequencies. Figure 2 shows a typical
Class B transistor output stage. As the voltage across the base-
emitter junction of Q1 changes from a negative (forward)bias to
a positive (reverse) bias, the base current of Q2 will decrease.
Because of emitter-base junction capacitance the base current
of Q2 will lag the base-emitter voltage of Q1. Thus when the
base-emitter voltage of Q1 is zero, there will still be some
charge remaining on the base-emitter capacitance of Q2. This
charge only leaks away slowly since Q1 is cut off. Thus Q2 re-
mains conducting after Q1 has been cut off and so the conduc-
tion angle of each output transistor can be much greater than
180°. This results in the familiar notch’ distortion, higher current
drain from the power supply, lower efficiency and hence in-
creased dissipation by the output transistors.

Ciass A is a mode of operation in which all the output

.ur

0.0}

(301

PONER (WATTS

Fig. 1 Comparitive distortion versus power curves for two typical
amplifiers. The vertical scale shows THD in %.

These problems do not occur in the Class A amplifier
because the transistors are always on and so never have to be
switched. Thus a Class A amplifier can be designed to have an
extended bandwidth with a consequent reduction of high fre-
quency distortion and increased slew-ate.

With all the output transistors conducting in the linear col-
lector region, the distribution of the distortion harmonics is
more desirable than the equivalent Class B (or Class AB)
amplifier because the non-linearities in the transfer curve are
smoother and less abrupt. These low order harmonics(primarily
second and third) are far less audibly offensive than those of
higher orders. The push-pull output stage of the System A power
amp results in a cancellation of the even order harmonics leav-
ing a small amountof the third harmonic which can be reduced
to insignificance by the application of a moderate amount of
negative feedback.

Heat Treatment

Another advantage of the Class A design is that of thermal
equilibrium. The standing dissipation of the amplifier is bet-
ween two and four times the rated output power. The output
stage dissipation is lowest at full output; thus, in.the case of a
music signal, the amplifier will be operating near its normal run-
ning temperature (which is also its maximum temperature). This
thermal stability will tend to minimise the temperature depen-
dent variations of gain, Vi, and reverse leakage current, as well
as avoiding the danger of thermal shock when the signal level
changes suddenly. Conventional Class AB amplifiers have their
output stage biasing set by a transistor which is thermally coupl-
ed to the heatsinks; but there is a thermal lag between increase
in the temperature of the output transistor junction and a pro-
portional increase in the temperature of the heatsink. Thus
following a large amplitude signal (and the consequent heating
up of the junctions) the bias voltage will be tracking the wrong
temperature and so, for a short time, the crossover nondinearity
may be far worse than the designer intended.
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Driving It Home

Loudspeakers are not the simple resistive loads that
engineers desire them to be. This is not the time or the place to
go into much detail but suffice it to say, that some amplifiers are
completely incapable of driving a real loudspeaker with
anything like the fidelity they demonstrate on the test bench,
For one thing loudspeakers store energy particularly in their
resonant conditions, and this same energy can be dissipated in
the form of electrical current pushed back into the amplifier.
Thus the perfect amplifier needs the ability to sink a lot of cur-
rent as well as source it; and it should also have a very low out-
put impedance (the theoretical ideal would be zero).

Most amplifiers achieve a low output impedance (ie high
damping factor) by applying a large amount of negative feed-
back. For example the open loop output impedance could be
5R but apply 40 dB of negative feedback and it drops to a
respectable 0.05R. But the mathematics show that the impor-
tant thing is the open loop impedance so efforts must be made
to keep this very low. Typical figures that | have measured on
commercial amplifiers range mostly from 1R to 5R with a few
much ‘higher still and one or two lower at nearly 0.5R. The
System A design has the advantage of effectively having three
output stages in parallel and so the output impedance of one
stage is effectively divided by a factor of three. In fact (skipping
the mathematics again) the open loop outputimpedance of this
amplifier is less than 0.1R. As a result the measured ‘Interface In-
termodulation Distortion’ is very low indeed.

vy

O
e
Fig. 2 Typical Class B output stage.
4v=
DUTPUT
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e
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Fig. 3 Simplified diagram of the System A output stage; effectively it is
three stages in parallel. ETI
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$X1000 MAGIDICE

Electronic Ignition Electronic Dice
/08 © Inductive Discharge @ Not an auto item but great fun
@ Extended coil energy for the family
storage circuit ® Total random selection
@ Contact breaker driven @ Triggered by waving of hand
@ Three position changeover switch overdice
@ Qver 65 components to assemble ® Bieeps and flashes during a 4 second
® Patented clip-to-coil fitting tumble sequence

@ Throw displayed for 10 seconds
@ Auto display of last throw 1 second in 5
® Muting and Off switch on base

@ Hours of continuous use from PP7 battery
@ Over 100 components to assemble

® Supplied in superb presentation gift box

@ Fits all 12v neg. earth vehicles

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

Electronic Ignition

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

@ Reactive Discharge. Combined capacitive
and inductive. ® Extended coil energy storage
circuit. ® Magnetic contactless distributor trigger-
head. @ Distrigutor triggerhead adaptors included.,
® Can also be triggered by existing contact breakers.
@ Die cast waterproof case with clip-to-coil fitting ® Fits
majority of 4 and 6 cylinder 12v neg. earth vehicles.

@ Over 150 components tc assemble

VOYAGER cCar Drive Computer

@ A most sophisticated accessory. ® Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd. ® Affords 12 furictions centred
on Fuel, Soeed, Distance and Time. ® Visual and Audible alarms.
warning of Excess Speed, Frost/lce, Lights-left-on. ® Facility to
operate LOG and TRIP functions independently or synchronously,
® Large 10mm high 40Q0ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers givinia
programmed accuracy of + or —1%. @ Large LOG & TRIP
memories. 2,000 miles. 180 gallons. 100 hours. @ Fult Imperial
and Metric calibrations, ® Over 300 components t¢ assemble

A real challenge for the electronics enthusiast!

o —

Electronic Car Security System

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

@ Programmable personal code entry system

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

® Over 250 components te assemble

N N N N N B B B B B B B B B B B B B |
EDA SPARKRITE LIMITED 82 Bath Street, Walsail, West Midlands, WS 1 3DE England. Tel: (0922) 614791
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ENGINEER'S GU
TO BASIC

In the final part of this series, Stewart Fleming looks at
arrays, techniques of structured programming, and some simple
example programs.

duced together with the DIM statement which is a -pre-

liminary statement usually required by BASIC before an ar-
ray can be used. This is followed by a review of the naming con-
ventions employed by different BASICs for all four types of
variable. This'section is concluded by a description of some pro-
blems that can occur with BASICs offering strings and floating-
point numbers and how they can be easily and neatly over-
come (This will complement last month’s issue where we look-
ed at a limitation of BASICs which offer only strings and in-
tegers) Finally we introduce the concept of structured program-
ming.

Hip Hip Array

In last month’s issue, the variable was introduced as a box
containing a value — string, integer or real. An array simply ex-
tends this idea to several boxes, side by side, but all having the
same name.

I n this article a fourth type of variable item, the array, is intro-

A
26 | 7.8 { 4.0 | =31 0. 0. 0.

ato} A1) A(2) ete

Fig. 1 Real array containing seven elements.

Fig.1shows anarray, A, seven elements long, witheach ele-
ment containing a single real number. This is known as a real ar-
ray. !t is also possible to have integer arrays, with each element
containing an integer, and string arrays, where each element
contains a string; the types of array available to the BASIC user
will depend on his version of the language. Figures 2 and 3 show
two more arravs, B% and C.

Bg

FRED| JOE | BOB| null

Bg(0) B%(1} etc.

Fig. 2 String array containing four elements.

C

-3 2¢ 7 0 1

bt

Cc{o) C{1) et

Fig. 3 Integer array containing five elements.

VARIABLE NAMES, OPERATORS,

Eachelementin an array behaves like a single variable, and
is identified by its position relative to the leftmost box using an
integer value known as the subscript. The subscript appears in
brackets after the variable name. Thus in-the first example, the
value of A(2)is 4.0. Arrays are used to store data items which are
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similar in some way or when we wish to carry out a particular
operation on several items of data. An example is given in the
section on structured programming.

Sizing It Up

The size or length of an array is the number of elements it
contains. Before an array is used in BASIC it should be dimen-
sioned using the dimension statement DIM. Thus to create an
array A of seven elements we would put the statement DIM
Al6)(remember the numbering starts at zero) — preceded by a
line number — in the program. If the DIM statement is omitted,
an error is produced when an attempt is made to reference the
array. A possible exception may occur as most BASICs(of which
Research Machines’ extended BASIC, PET and APPLE BASICs
are examples)will create an 11 element array automatically on
encountering a reference to an undimensioned array name. A
dimension error is then only produced if the subscript is too big
or too small.

Long, thin arrays as above are know as one-dimensional ar-
rays or vectors. Most integer BASICs allow only one-
dimensional arrays but, as we shall see later, arrays may aiso be
two, three or multi-dimensional (a two-dimensional array is call-
ed a matrix). There is atheoretical maximum number of allowed
dimensions (eg 88 for Applesoft BASIC) but if you think your
program needs that many you can be sure your array is awry!

A fina! point on arrays also concerns Integer BASICs. As a
general rule, BASICs which offer floating-point numbers tend
also to offer string arrays — each element of the array being
capable of holding a complete string of up to 255 characters. By
contrast, integer BASICs (eg the ZX80 4K BASIC and Apple Il
BASIC)do not allow string arrays, and in addition some(such as
Apple It BASIC) require ordinary string variables to be previous-
ly DIMensioned for the number of characters the variable is

COMPLETE REWRITE BASED A
ON ALGORITHMIC STRUCTURE
REWRITING SECTIONS BECAUSE
OF DIFFERENCES IN AVAILABLE
COMMANDS, 1/0 DEVICES etc tNCRE ASING
COMPLEXITY
AND
DIFFFRENCF
BETWEEN THE

TwO
CHANGE OF STATEMENTS, VERSIONS

GRAPHIC SYMBOLS

f A
BASIC BASIC
VERSION VERSION
A 8

Fig. 4 The complexity of rewriting a structared program depends on the
differences between the BASICs.
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likely to contain. Acorn Atom BASIC is an interesting exception
since it not only allows individual strings to be stored one
character at a time in previously DIMensioned variables, but
also allows lots of strings to be stored — one per element — in
an array, each element of the array requiring to be separately
DIMensioned for the number of characters it is likely to con-
tain!

The Name Game

The naming conventions for all four types of variables, in-
tegers, reals, strings and arrays, varies considerably between
BASICs.

Numeric (floating-point) variable names in Research
Machines’ Extended BASIC{Version 5)and Nascom 118K BASIC
begin with a letter and may be optionally followed by an
alphanumeric (A to Z, 0 to 9). To improve readability, longer
variable names such as SUM and AVERAGE may be used, but
only the first two characters are significant — hence COMET
and COEFF are equivalent. String variables are subject to the
above restrictions but in addition the name has a dollar sign, %,
appénded. Real arrays have the same naming conventions as
real variables; string arrays have the same naming conventions
as string variables. Thus A%, X7 and XY are all valid but 7X is not.
Notethat A and A$ are separate variables and both may be used
within the same program.

Applesoft BASIC and Commodore PET BASIC (Version4.0)
are similar to the above except that in addition, integer variable
names have a percent, %, appended. Hence C% specifies anin-
teger variable (or array).

Naming conventions for TRS-80/Video Genie BASICs are
similar to those for the PET except, in addition, ordinary (single-
precision) floating-point variable names may be optionally
followed by an exclamation mark (eg D4!) and double-precision
variable names must be followed by a hash symbol, #(eg A .

With Apple |1 integer BASIC and Sinclair ZX80 4K integer
BASIC, integer variable names start with a letter and may be
followed by a number of alphanumerics (up to about 100 in Ap-
ple 1) all of which are significant. The same applies to string
variable names and array names in Apple Il BASIC (string
variables must also have a $ appended), with the ZX80,
however, string variable names are restricted to a single letter
followed by a $ and integer array names to a single letter. Thus
FRED, JOE$ and ATILLA(1) could all occur in Apple 1l program
but only FRED in a ZX80 4K BASIC program.

Acorn Atom BASIC allows 26 variables which may be used
to store integers or strings. These are the letters A to Z If a
variable is to represent astring, it will be preceded by a$. Thus A
is an integer variable; $B is a string variable. (There is also a
variable denoted by @ and called the ‘print field size). Unlike
most BASICs, the same letter cannot be used to simultaneously
represent both types. Thus A and $A cannot both be used at the
same time to represent a number and string respectively. Atom
BASIC has 27 integer arrays AA..ZZ and @ @. The floating-
point extension additionally allows the user 27 real variables,
%A, %B..%7Z and %@, and 27 real arrays %AA,
%BB..%ZZ and %@ @. ]

A final note concerning variable names: no variable name
must be the same as, or contain, a BASIC reserved word. Thus,
FOR and ON will be illegal variable names as also will PONY
(since it contains ON).

BASIC numeric values are initially set to zero, and string
variables to the null string. Note that BASIC numeric arrays may
not always be initially set to zero and so it is a good practice to
set them to zero prior to use.

A Real Dilemma

Last month, we considered the limitations that can arise in
a BASIC which only offers integers and strings. We shall com-
plete this section by considering two situations that can arise
when using a BASIC which offers real (floating-point) numbers.
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It is not to be supposed from this that a BASIC which only offers
floating-point numbers is necessarily inferior to a BASIC offer-
ing integers as well; some BASICs offering both still convert in-
tegers to reals before performing any calculations (though ones
which can also perform integer arithmetic offer advantages of
speed and accuracy in some instances), and the two situations
described here can arise with any floating-point BASIC.

Surprise Number 1 Consider the following program;

10 LETT /10
20 LETS
30 FOR|
40 LET S
50 NEXT |
60 PRINT S
70 END

—

TO 1000
S+ 7

L ]

Those with some knowledge of BASIC will recognise this as a
program to add up 0.1 a thousand times. What is surprising is
that the computer may print 99.9991 or similar, rather than 100,
at line 60. The reason is that the value of T, 0.1, can only be
represented approximately in floating-point form. However, the
small error is accumulated 1000 times as line 40 is repeated|y ex-
ecuted, hence the final error. If you suspect that something like
this is happening in a program, and you know that the answer
should be an integer, add 0.5 to the value and take the integral
part:

55 LET S = INT(S +0.5)

will do the job.

This formula can always be used to force rounding to the
nearest whole number. A general formula for rounding off a
value X to D decimal places is:

X = INT{X" 101D + 0.5)//INT{10ID +0.5)

where X =1 and X < 999999999,

Actually, the PRINT instruction carries out slight rounding
on your behalf, so the problem described here would not have
occurred if the 1000 of line 30 had been replaced by, say, 30.

Surprise Number 2 In the following program,

10 LETT
20 LETS
FOR 1
LET S
NEXT i
PRINT S

70 DIM A(3}
LET A(2} = 2
LET A3} = 3
100 PRINT A{S)
110 END

—*o—
=
O o©
L
=}

Wl

w
+

T

3888

88

the number 3 will be printed out at line 60, but 2 at line 100! The
reason that this occurs is that real numbers are always truncated
to the highest whole number in the evaluation of array
subscripts. The value of S was very slightly less than 3, so it was
truncated to 2 in line 100 and the value of A{2)was printed. This
problem can always be remedied by adding a small number
such as 0.1 to the array subscript; ie changing line 100 to
100 PRINT A{S+0.1}
prints 3 as required.

Structured Programs

As promised, we now briefly consider structured program-
ming. This is a language-independent approach to program-
writing in which all the tasks to be performed by the program
are broken down into three types of item. Once the complete
task has been specified as combinations cf these three types of
item in an algorithm, it may be readily programmedinasu itable’
language, in our case BASIC.
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The three types of item are: .
® Processing statements — these dra straightforward actions,
egadd1to X 3
® Decision structures — these are of two types. The first has the
following form:

if logical expression then processing statement A
The logical expression is a statement that may be evaluated as
either true or false. For example,.a decision structure might be

if X = 3 thenadd Y to X

The logical expression here is X = 3. if the current value of the
variable X is actually 3 the expression is true, otherwise it is false.
If a logical expression is true, we carry out processing state-
ment A and then go to the next part of the algorithm:; if it is false,
we go directly to the next part of the.ajgorithm.
The second type of decision structure is

if logical expression then pfocessing statement A
else processing statement B

In this case either processing statement A or processing state-
ment B is executed (but not both), depending on the truth or
otherwise of the logical expression, eg

if the river is > 6ft wide then,('wal,k to nearest bridgel
élse*[‘jump'across]

i
The deviousness of structured programmihg begins to become
apparent when we realise that the processing statements A and
B may themselves be Jists of pracessing statements or even
another decision or looping structurefNote the use of position-
ing and brackets to make the algorithm clearer.

@ Looping structures — these are also of two types. When we
want to perform a processing statement a predetermined
number of times, say 50, we use

loop fori = 1to 50 do processing statement C, eg
loopfori = 1to50do [add ithelementof array Ato T1

When the number of timeés the statem'eﬁt is to be performed
depends on some factor which- changes as processing state-
ment C is repeatedly obeyed, we can-use the second type;

loop while logical expression do processing statement
C eg

loop while there is still food oy the plate do continue
eating

Sorting It Out

An algorithm, then, is a list consisting of these three types of
item. Aseach item in the listisobeyed, control passesto the next
item in the list until it is exhausted.

Here is an algorithm to read 10 values into an array A, sort
them into ascending order and print out the sorted array. The
algorithm works by repeated|ly comparing adjacent elements in
the array and swapping them if they are out of sequence.

dimension the artay A to size 10
put the 10 values into array A
loop for i = 1to9 do [pass through the array].
print out array A
where {pass through the arrayl equals
loop forj = 1to9do Lif thelement >j + 1thelement
then [swap jth and j + 1th elements})

Note that the processing statement cotresponding to loop for 1
=1109...isitself a’loop for structure whose processing state-
ment is actually a decision structurel
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Attention To Detail

Another feature of structured programming is that, at the
lowest level, the instructions will be able to be carried out on the
computer in the language chosen (it is no good asking the com-
puter to choose its favourite colour, but quite reasonable to get
the computer to pick arandom number between 1 and 10). The
algorithm will hopefully be ‘language-independent’, however
— that is, understandable without reference to any particular
programming language or version of a language. The

100 HGR

110 HCOLOR = 3

120 E = 140:F = 60:N = 18:X = 0:Y = 10

129 REM **DRAWHEAD AND BODY ***fncrrretrsesssecconecccans
130 FOR| = 1 TON

140 X1 = 10°COS{(6.283°1}/N)

150 Y1 = 10°SIN{(6.283°1)/N)

1680 HPLOT X +E, Y+FTO X1+E, Y1 +F

170 X = X1:Y = Y1

180 NEXT |

190 X = 0:Y =10

200 HPLOTE, F+YTOE, F+Y +40

210G =F+Y+10:H = F+Y-40

219 REM **DRAW ARMS ANDLEGS®"*""° LSRRI AT tar et i
20Y =0

230 FORK = 1T02

240 W = 2°{K~ 1.5}

250 HPLOTE,GTOE+20°W, G

260 HPLOTE, HTO E+20°W, H + 20

270 HPLOTE+20°W, H+20TOE+20°W+7, H+-20-7"W
280 NEXT K

20 Y = 3-Y

300 HCOLOR = Y

310 FORK = 1TO 2

320 W = 2*/K-1.5)

330 HPLOTE.GTOE+20"W, G+ 20

340 HPLOTE,HTOE+10°W, H+25

350 HPLOTE+10°W, H+25TOE+10°W - 10, H+ 25
360 NEXT K

370 FORM = 1 TO 100:NEXT M

380 GOTO 230

390 END

Program 1. An Applesoft cartoon.

100 CLS

110 DIM A{59}, B(59)
120 FOR| = 1 TO59
130 READ All}

140 NEXT |

- 150 FOR| = 1TOG&8

160 READ B(1)

170 NEXT |

i80 FORI=1TO 19 .

190 SET (Ath, BIN

200 NEXT I

210 FOR| = 20 TO 39

220 SET (A(D, BN

230 RESET (A({l+ 20}, Bll +20i}
240 NEXT |

250 FQR M = 1 TO BO:NEXT M
260 FOR1 = 20TO 39

270 RESET {All), B}

280 SET (A{l+20), B{I+ 20}

290 NEXT |

300 FOR M = 1 TO BO:NEXT M

310 GOTO 180

320 DATA 64,68,70,72,70,68,64,60,57
330 DATA 56,57,60.64,64,64,64,64,64
340 DATA 84,66,69,75,81,62,59,63,47
350 DATA67,71,75,80,81,82,61,57,53
360 DATA 48,49,50,66.68.70.72,62,60
370 DATA 58,56,66,68,70,72,74,76,62
380 DATA 60,58,56,58,50

390 DATA 19,18,17,15,13,12,11,12,13
400 DATA 15,17,18,21,25,25,27,29,31
410 DATA 33,22,22,22,22,22,22,22,22
420 DATA 33,34,35,37,36,35,33,34,35
430 DATA37,38,39,24,26,28,30,24,26
440 DATA 28,30,34,36,38,40,40,40,34

P
3
o
>
=]
>
8
8
5
8
58

460 END
Program 2. A similar program to Program 1, but written for the TRS-

80/Video Genie.
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algorithmic structure of a program may be its ‘lowest common
denominator, and hence may be the only basis for the conver-
sion of BASIC programs from one version to another. If the pro-
gram has been well-structured, this task can be carried out one
module or section at a time, and the new module tested before
the new modules are reassembled to give a program which
should work first time.

A Graphic llustration

A particular case to consider is graphics programs or
graphics modules within a program. Graphics facilities vary
tremendously from one BASIC to another, as illustrated by Pro-
grams 1and 2 which produce cartoons of a man walking. One is
written for the Apple !l (using Applesoft BASIC) and the other
for the TRS-80/Video Genie. Were it not for the underlying
algorithm — draw man in position 1, pause, erase man in posi-
tion 1, draw man in position 2 and so on — one would be hard
put to know it was the same [anguage, let alone the same task
being carried out!

Float On

We conclude this month's article with an algorithm for one
of the subroutines used in last month's program to perform
floating-point addition. (The subroutines make 10 floatingpoint
variables avaitable to the user. In the main program last month
we read in two numbers and stored them in the fifth and eighth
of the 10 available locations (lines 110 to 140), added them up,
and stored the result in the fourth available location (line 150).
Then we printed out the contents of the fourth location (line
160). However, we could have performed any number of addi-
tions on any of the 10 locations, or we could have incorporated

Algorithm for converting strings to floating-point numbers (subroutine j in last
month's program).
[ Read in the string]
[ Work out the sign for the floating-point number]
[ Put ASCil code for sign in second location of floating-point
number ]
[ Work out exponent for floatingpoint number]
[ Put exponent in first location of floating-point number]
[ Put mantissa in locations 3-10 of floating-point number]
where:
[ Work out sign for floatingpoint number] equals
[if leftmost character of stringis "+ " or 7 —"
then [sign = ASCil equivalent of left-
most character of sting. Drop leftmost
character else [sign = 43 (positive)l 1
[ Work out exponent of floatingpoint number] equals
[ Lif string contains a”.”
then [exponent = (character position
of ".” within the string) — 1.
Remove ".” from string]
else [exponent = length of string1]
loopwhile leftmost character of string
=0
do [subtract 1 from exponent. Drop left-
most character of string]]
[Put mantissa in locations 310 of floatingpoint numberl
equals
[loop fori = 3to10 )
do [put (ASCII equivalent of leftmost character of string) — 48
in location i of floating-point number. Drop leftmost
character*] ]

* Note that dropping the leftmost character of an empty string

the subroutines for use in any other program)

isconsidered to still leave an empty strinﬁ_ ETI

< w** | B ELECTRONICS el [tivacasass

SUPERSALE '81

All full spec, brand new davices.
2114 £6450ns| £1.00, 4116 [200ns}
£1.15, 2708 £1.85. 2516 ising'e raill
£3.25. NEC 2732 £5.50. P/P 35p on
above devices:
Brand new and boxed, Lie
Datector, Made for the Open
University. size: 150mm {length}
% 100mm {width] x 90mm
‘{height). Completa with 100
mictoamp motor movernent 30mm
x 76mm. Supplied compiate with
leads and pads, lass batteries {2 x
4.5vE750 + E2p/p.

MK 1002P ldual 128 bit Shilt

reg)l 35p.

UA710DC 14 dil 22p, 6 for £1,
p&p 30p. (Al Full Spec)

2526 Character Generator (64 x
9x9) £2.95 + data & p&p 35p.
MMS5240 AA/J Character Gener-
ator £3 50 + data. p/p 35p.
LEAR SIEGLER dot matrix print-
head. 7 needle. £19.50 p/p 50p.
ZETTLER low profile PCB relay
r30mm x 36mm 4.8/69v d.c.
2/2.5 amps a.c. contacts. 85p p/g
35p.

D TYPE CONNECTORS

9 Way Socket isolder) 76p

15 Way wirewrap plug £1.00
37 Way Plug (solderl £1.80
37 Way Socket (solder} £1.80
25 Way Plyg {solder) £1.85
25 Way Socket (solder) £1.86
§0 Way Plug {solder] £2.00
P/P on above 35p

COVERS
31 Way (Piastic) £1.00, 50 Way
{Plastcl £1.20, 25 Way (Plasticl
Bp, 25 Way (Metall £1.25. 25 Way
{Metall ITT open £1.00. 15 Way
{P1asticl 60p. 15 Way {Metal} 35p
P/P on above 35p

DISPLAYS
P 5082/7414 4 digit DIL display
full spec £1.50 each, p&p 35p.
ar uantities POA.
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HP5082/7650 4 ¢cc. left and
right decimal point, high bright-
ness, onty 55p, 12 for £6.50. p&p

SUPERSAVER 1
Ribbon Cable Headers 16 DIL
Jarmyn, gold-plated, with cover
450, p&p 250,

Ansley Header plugs. 14 Way
7%p, 16 Way 95p. 24 Way
£1.80. {Insulation piercing typel
p'p 35p.
Ansley /0 Header plugs PCR
Mounting Yin 26 Way 65p. 40
Way £1 plp 36p. SUPERSAVE 2
£1p/p 35p. SUPERSAVER2
Tantatum Capacitors 2b volt. 4.7
uF. 14 for £1. p&p 35p.

SUPERSAVER 3
PRICE SMASH FNDS00 .Sin.
LED displays, full spec S0p
each, p&p 35p, large quantities
POA. SUPERSAVERS
Battery eliminator 6VDC
200MA 240V AC input ideal for
calculators, radio, etc., ghve
away price 95p each, Large
quantities P.O.A. p&p 35p.

SUPERSAVER 6
EAQ KEY SWITCH oblong fas-
cia, 25mm x 18mm (approx.
18mm holel, fixing supplied.
brand new with 2 keys. £2.95
p&p 35p.

SUPERSAVER 7
Thyristors Type 168 Ria 100 Vrrm
1000 Volts at 22 amps £1.65 each.
Limited stock, p/p 35p
Stud mounted rectifiers, type 40
HF 100 1250 volts, 450 amp, 4 for
£2.50 p/p 35p

SUPERSAVER 8
ITT dcx 250b brand new full
spec £7.50 each php 36p.
SUPERSAVER 9
S digit 7 segment DL LED .11’
displays 5 for £1.50 p/p 35p.
SUPERSAVER 10
Tangerine Microtan 65 Blank PCB.
Brand new plus circuit diagram
£a.50. p/p 50p (6502 based, 1K on
board).

HARRIS HI 1/0508A(2
CMOS B Channal MUX plus over-
woitage protection. Full spec. £4
each. p/p 35p. Trade enquiries
weicome.

SUPERSAVER 12
2.5 power plug and 2 metres of
cable. Onty £1.00 for 10 p/p 25p.
Trade enquiries welcome.

SUPERSAVER 14
BOX FANS 115V 50/60H:z.
120mmx 120mm. New. £4.50.
P/P £1.00.

SUPERSAVER 15
5K ¥ multiturn trimpots, PCB
mounting, per box of 14 £2.50.
As above 1K ana 50K, p&p 35p.

SUPERSAVER 16
OPTRON OPTO SLOYTED
SWITCH (Type OPB-B14) £1,
p&p 35p.

SUPERSAVER 17
VU METER 48mm x 50mm ap-
prox. owerall size. Face size
50mm x 28mm approx. Brand
new. £1.15 p&p 30p. (Sent at
purchaser’s risk).

SUPERSAVER 18
PCB AMP (LM380). Unused.
65mm x 95mm approx. 9-12v
DC. £1.35 p&p 35p.

SUPERSAVER 19
10 DIGIT JRed). LEQ display.
{.122in. digit size). With built-in
driver chip and builtin lens
magnitier. Data sheet supplied.
Brand new, £1.50 p&p 35p

SUPERSAVER 20
4'4in. " JUMPER LEAD, 16 DIL
header 1o 16 DiL header. 95p
pBp 30p.

SUPERSAVER 21
2%in. JUMPER LEAD. 14 DIL
header to 14 DIL header. 85p
p&p 30p.

SUPERSAVER 22
1lb reel of solder 18 SWG 64/36
alloy £6.50 p&p 90p.

| A SUMMER GIVEAWAY. 280

PIO. Only £3.75 p&p 35p.
MC1489 Brand new 48p sach.
Large quantlties P.O.A. plp
30p.

E e

Merry Christmaz te all our

customers and ETI stetf.

TMS 4030, 4096 x 1 dynamic
RAM 200 ns removed from
PCBs. 65p each. 16 for €8, p&p

35p.

GPO LINE MATCHING TRANS-
FORMER. With 12V reed relay
etc. removed from equipment.
£1 + 40p p&p.

CMOS SCOO0P

CD4012 10 for £4.50, CD4013 10
for €225, CD4018 60p each,
CDa019 10 for £3.85, CD4022 10
for £4.00, CD4023 10 for £1.30,
CD4927 10 for £3.00, CD4035 10
for £6.00, CD4049 10 for £2.25,
CD4050 10 for £2.50, P/P 36p per
fot.

GIVEAWAY 18 pin low profite
dit socket 13p EACH or 8 for £1

AUGAT IC SOCKETS
{The best available}

160t 20p 24Dit S0p
18O 2% 40D 55p
20i 30p plp 35p

WE STOCK a vast range of TTL,
CMOS, some 74LS. MINIATURE
TOGGLES, atc.
PSUs. We have a large stock of
power suppligs at very realistic
prices {callers).

NEW LINES .

GUEST (gold plated) IC test clip.
40 way. 28 way £4.50 per pair.
P/P 50p.

REG PCB {less components), 5V
1 amp. 12V 1 amp and heatsink
{60mm x 90mmt.
£1.00. Heatsink only, 55p. P/P

35p.

NEC FIP4B13 4 diglt glass
display tgreen with centre
colons and plus and minus
sian}, only £1.36. P/P 30p

Brand new, °

PL259 SOCKET CHASSIS
MOUNT. 50p p&p 30p.
TRANSFORMERS 012, 0724 1
amp £2.50, P&P 50p. 012.5 0.92
amp £2.50, P&P S0p.

TTL SALE 7410 9p, 7413 18p,
7416 18p. 7490 280, 74155 45p,
74174 60p, 74181 74285 £2.25.
PEP 35p.

WHY PAY POUNDS? - Just ar-
rived Amphenol 36-way pilug
and socket {used) to fit all your
printer. Only £2.75 per pair. PIP
a5p.

Terms cash with order (official
orders welcomed from cal-
leges, etc). All enquiries s.a.e.
please. All prices inclusive of
VAT, unless otharwise stated.
Postage 3s shown per item.

D ——

STOP PRESS
MK4027 lor equivaient} 250NS
£1 each, 8 for £6 plp 35p

En———

-

PLEASE DO NOT ORDER
GOO0DS FROM OLD ADVERTS.
PHONE BEFORE ORDERING.
SURPLUS STOCKS
- PURCHASED = wcsus™
FOR CASH

LB ELECTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB10 9LS. ENGLAND
All enquiries s.a.a. please
Telaphone answering machine
service out of businass haurs.
New retail premises, now open
Meon, Tues, Thurs, Fri, and Sat,
9.30-6.00 Lunch 1-2.15
weekdays, Closed all day Wed-
nesday, We are situated just off
the Ad0 opposite Master
Brewer.
ALL PRICES INCLUSIVE OF VAT

UXBRIDGE 55399

Allzom

| S—
[ 23
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CHORDGATE LTD

75 FARINGDON RD

SWINDON, WILTS. Tel. (0793) 33877
RETAIL SHOP AT ABOVE ADDRESS

MIGHTY NINETY PACKS

SUPER VALUE PACKS ALL AT 90p EACH
BUY SIX PACKS AND GET A SEVENTH

FREE!
PLEASE ADD 15p PER PACK POSTAGE

SPECIAL OFFERS
1000 Resistors Carbon, Metal Film etc.
£3.95 (At least 50 different values)

1000 Mixed Components Resistors,
Semiconductors, Capacitors, Hardware
etc. £3.95

15 Asstd PCBs with loads of
components [C’s transistors, diodes,
resistors, capacitors, etc. £2.95

Microwave Intruder Alarm (Doppler)
12V DC supply relay O/P Range approx
30ft. Supplied ex installation untested.
Circuit diagram supplied.

£12.50 Swivel bracket £2.00

COMPONENTS

SUB-MIN TOGGLE SWITCHES
SP. DT 69p aa. 10 for £5
DP. DT 20p ea. 10 for £6

SLIDER POTS 650mm TRACK 80mm FIXING CENTRES
5K. 10K, 25, 50K, 100K, 250K LIN OR LOG.
ALL 75p ea, Any 10 for £6.75

3.5mm JACK PLUGS STEREQ 30p ea. SOCKET TO SUIT 16p ea.
3.5mm JACK PLUGS MONO 15p 9a. SOCKET (SW) TO SUIT 12p
SPIN DIN 180° PLUG 18p ea. 10 for £1.85, SQCKET TO SUIT 14p, 10 for £1.25

BLACK PLASTIC PANEL WITH 2 x PHONQ SOCKET 1 x 5 PIN DIN SKT + EARTH
TERMINAL 30p ea. 2 for S0p. 5 for £1.00

CAR CIGAR LIGHTER ADAPTOR PLUG FUSES 3 AMP 60p ea.
BATTERY HOLDERS 2 HP7/4 HP7 - 25p eaf x HP7/4 x U11. 30p aa.
COILED MAINS LEAD 3 CORE 1 AMP 1.8m EXTENDED §5p

§ ROLLS PVC ADHESIVE TAPE DIFFERENT COLOURS 70p

gRE

A

PRESS TO BREAK MINI PUSH
SPEAKERS SWITCH 25p
1% 8 OHM ALL PRESS TO MAKE MIN PUSH
gz:’, 5003':"“4 80p SWITCH 20p
Syt aaDE EACH S.P. /0 MIN PUSH SWITCH 90p
BDX 678 POWER DARLINGTON TQ3
SiL. NPM 16 AMP, GALIN 1000, 150
WATTS £1.006 for £4.00
CMOSIC's 6 AMP 100V BRIOGE RECTIFIER
0011 20p 4041 60p VH148 86p
:g}g ;g" iﬁ ggp 25 AMP 50V BRIDGE RECIFIER £1.50
e OF 0162 a0p + ve 12VOLT 1 AMP REG T0220
017 70p :g{g ggp 50p ea 7
%g 233 priT wg — ve 12VOLT 1 AMP REG T0220
4029 65p 50p ea.

S

MN1T. 300 Y-watt Resistors pre-
formed for P&C Mtg

MN2. 200 % & %-watt Resistors
MN3. 100 1 & 2-watt Resistors
MN4. 50 Wirewound Resistors
MN5. 100 metal oxide Resistors.
1%, 2% and 5%.

MNSG. 12 asstd potentiometers
MN7. 25 asstd skeleton pre-set
Resistors )
MMNB. 50 asstd Electrolytic Capaci-
tors

MNS. 100 asstd Ceramic Capacitors
Plte. disc. tub and monolythic etc,
MN10. 100 mixed capacitors.
Polyester, Polystyrene, Metallised,
Radial and Axial types

MN11. 20 asstd Silver Mica Capaci-

tors

MN12. 8 Tantalurm Bead Capacitors
{useful values)

MN13. 20 asstd Transistors. BC, 2N
Series + Power gic

MM 14. 40 IN4148 Diodes

MN15. 5 Light Sensitive Davices
MN16. 20 min. wire-ended Neons
MN17. 2 12-volt Relays. Ex nearly
new equip

MN18. 3 Encapsulated Reed Relays
9-12v coil, d-pole and t-pole

MN19. 2 24-volt Relays. Ex nearly
new equip

MN20. 1 240-110 to 12-voit. 100ma
Transformer

MN21.1 240-110 to 24.volt 100ma
Transformer

MN22. 8 2" Led's with clips,
4 red, 2 yellow, 2 green

MN23. 300 asstd screws, nuts,
washers, self-tappers etc.

MN24. 100 asstd. small springs
MN25. 50 asstd pop rivets

MN26. B0 asstd insulated crimps
MN27. 200 ltems, grommets,
spacers, cable markers, plastic
screws, sleeving, tie wraps etc
MN28. 20 asstd fuses, 1% 20mm
etc

MN29. 75mts equipment,
asstd colours and sizes
MN30. 3 x 2m length, 3 core,
mains cable

MN31. 12 asstd. timmer capacitors,
compression film. Air-spaced etc
MN32. 15 30pF Beehive trimmers
MN33. 20 coil formers, ceramic,
plastic, reed relay etc.

wire,

MN34. 25 min, glass reed switch
MN35. 10 asstd switches, toggle,
slide, micro etc.

MN36. 10 sub-min SP, C/O slide
switch

MN37. 10 asstd audio connectors,
Din phono etc,

MN38. 1 PCB with triac control IC
data inc.

MN39. 1 oscillator PCB loads of
components. (no data)

MN40. 50 Polystyrene capacitors
MN41. 12 BC549C (plastic BC109C)
ransistors

MN42. 10 BC 107 Transistors
MN43. 10 BC108 Transistors
MN44. 10 Screwfix 5.P.C.O. min.
stida switches

MN45. 35 asstd diodes Zener, rect;
signal, switching

MN46. 15 asstd Zener diodes
MN47. 3 x B8 mfd 16v tantalum
bead capacitors.

MN48. 200 items 4BA asstd length
screws, nuts & washers

MN49, 200 items BBA asstd length
screws nuts & washers

MNS0. 3 pieces of veroboard
useful sizes, min total 35 sq inch
MNS1, 10 x 0.2" red LED
MN52.10 x 0.125" red LED
MN53. 20 x 0.1 mfd 25v ceramic
disc caps

MNS4, 20 x .01 mfd 25v ceramic
disc caps

MN55. 10 watt audio amp board
with circuit

MNGG, 10 14 pin low profile IC skt
MN57. 10 16 pin low profile IC skt
MN58, 2 x CA723 Voltage Regu-
lator

MNBS. 1 x LM380 2 watt audic
amp IC + 555 timer IC

MNGO0. 10 asstd TTLIC's

MNG1. 3 x TiIP 32 Transistor
MNG2. 3 x tip 31 Transistor
MN63. 30 mixed polyester caps
C280, Seimens etc.

MNE4. 5 Press to make min.
switches

MNES. 3 BF245 FETS.

MNEE. Bank of 11 push switches
4 interlocked, 4 latch

MNG7. 11 3 momentary chrome
plastic knobs to suit MNGE

MNGE8. 200 asstd veropins, turret
tags, PCB pins etc.

MNEBS. 4 min push to break switch
MN70. PCB with 3 x 250v AC
4 amp push SW with attractive
chrome plastic knobs 1 x BD241,
1 x BC300,2 x BC237, 1 x BC204,
4 x IN4ADOZ, 2 x CMOS 4025,
200mm fuse holder + 22 resistors,
capacitors, diodes etc.

PLEASE ADD 50p POSTAGE TO ORDERS UNDER £3.00 ON ITEMS
IN COMPONENT SECTION.

SPECIAL OFFERS POSTAGE INCLUDED IN PRICE.

MIGHTY NINETY PACKS 15p POSTAGE PER PACK ALL ORDERS.
OVERSEAS INCLUDING EIRE PAYMENT IN STERLING + EXTRA
POSTAGE. OFFICIAL ORDERS SCHOOLS, COLLEGES etc.
WELCOME.

CATALOGUE/SPECIAL OFFERS LIST SEND 60p
INCLUDES VERO CAT WORTH 40p
PLUS
A FREE GIFT WORTH 30p
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Elliott Efectronics Ltd, F.Blakley & Sons Ltd., FP Toolslid., Haorizon Electronics Lid.,
Leicester 0533-553293 Heywood 070665087 Motherwell 06965672 Glaslonbury 0458-33600
Ibis Electronics Ltd
NEW DISTRIBUTORS WANTED Wokingham 0734-791171
Batvale Marketing Ltd.
Ely 0353-778320
Wrap ID Eliminate Errors Ely 0353-778756
for instant locking-numbering (24 hours)
& idenlifying DIP Sockets

O
Yrep-iD
Favoraa

LR AT W LLATRTE TS 3 LEDLL LR LT
el -T-ﬂ i

:'7.'-..,. AR EE NN WENT LI

WUUSITHNNN? LES R E'S N B K F-2iF ]

Visy-iB a3

NeYETEL 2N R

[ AR REENN NN

MUV e A3 RAIDUDRTS

Vrep-I3 ronnsnranwaenunxnanae DIP SOCkets

e i s — TIN and Gold,low profile
wwnrsnuncasssteseare sOlClEr OF wirewrgp in sizes

8 to 40 way.

K A DIVISION OF OK MACHINE & TOOL 'UK LIMITED

Nellronic LTdA, 3 - ST e dn e P T IR DR E NAKEL REFRKER
Dublin 510845 : 1 ' Ihum

—— T WL N

Cobbies Ltd., N Tronsom,
London. (1.699-2282 T * ‘London. 01 405 5240
Microdigital Ltd., A. Marsholi (London} Lid.,

Liverpool. 051-227-2535 London. 01-624-0805
Electronico CG Ltd., DUTTON LANE EASTLEIGH SO5 4AA TEL(0703)610944/5 Interface Components Lid.,

Manchester, 061-788-0656 & AVAILABLE FROM ALL LEADING ELECTRONIC DISTRIBUTORS Arersham. 02403-22307

Speciron Electronics (Manchester) Lid.,  Jee-Distributiondlid., & Watford Electronics Ltd.,  Technomatic Lid., New Bear Computing Store Lid.,
Salford. 061 -834-4583 Middlesex. 01-897-3429 = Wottord. 0923-37774 London. 01-452-1500 Newbury.0635-30505

ONE s l OP SHOPPING ENGINEERS STETHOSCOPE Mar81... ...... 1919 1482 11.10
SOUND PRESSURE LEVEL METER Feb 81. . ... 46.75 - -
PNULSE GENERA;OHFFEb GRG0 o o ST 62.82 3533 16.18
No need to.waste your time and money searching for components. " INFRARED ALARM Fob81 .................. 54,55 10846.12 1535.38
No need for unfinishad =T \ MULTI-OPTION SIREN Jan8%................ 2691 21.63 15.25
e e ini projects because you are unable to obtain that last gIE%%LLTAM,J‘);EP ,'3;,530 S i) ;gg 1671 11.98
We stock complete sets of parts for FTI projects — leaving you to concentrat 5 g~ XL - T i I v =
on the electronics and construction. ; 9 reaRcerrantate ng’g?éé’?gg&itgggg%wm b & };:6;(1; 1081 9.38
*RIAA PRE-AMP (stereo) Nov80............... 683  — =
3 WAYS To BUY- 2WPOWER AMPNov80 ........ 6.09 — —
= METRONOMENovB) ........... ... 598 - —
LIGHTSWITCHNovSG . ............... ... B854 - —
TOUCH BUZZERNov80......... W s ... &M - -
FULL KITS — include printed circuit board, all components, hardwars, IC gg@;‘éﬁg%@&%g&%m """"" 24'_99 ﬂ;g 18_‘_72
Prt TaseEie ot Delitiesl i I ULTRASONIC BURGLAR ALARM Aug80 ... -26.82 2298 17.62
2 3 CAPACITANCE METER Aug80 .............. 2026 16.46 8.21
PCB + PCB MOUNTED COMPONENTS — PCB plus all the parts which CMOS LOGIC TESTER Aug 80 1097
are mounted on the board — plus leds, potentiometers + off board semi- SIGNAL TRACER Maraoug “““ . T 1198 2% =
AR TUNING FORK Feb 80 ..... ... ..\ 0 .. 1348  — L
FULL LESS PC8 ACCENTUATED BEAT METRONOME Jun79.. 1790  — =
KIT CASE PLUS CLICK ELIMINATOR April 79. ................ 81656 4657 —
MUSIC PROCESSORNovB1................. 49.98 3698 3184 GUITAR EFFECTS UNIT April79.. ... ....... .. 1478 1097 841
PHONE BELL SHIFTERNovS81 .. ............. 1935 1361 B.32 COMPLEX SOUND GENERATOROct78 ...... ) 21.97 L
VOICEOVERUNITNov81 .. ... ... ........ 2762 21.22 1532 TELEPHONE BELL EXTENDER Oct 78
CARALARMNOvET .. .... ... ... ..,..... 1998 1645 14.80 Less speaker . ... .. n 14.98 _ -
ENLARGER TIMEROcB1 ...... .. .. B 50000 2659 21.85 9,98 m LT | S e e T ’
SOUND BENDEROct81 ..................... 2076 1676 1177

THIS MONTHS PROJECTS WRITE (SAE OR PHONE FOR

RM =
MICROPOWER THERMAL ALARM Oct 81 . 9.88 PRICES

MICROPOWER PENDULUM Oct81 .......... - 5.50

LABPSUSept8t ... ... ... .. ... ...l - 37.98 2240 If you do not have the issue of E.T.l. which includes the project
WATCHDOG SECURITY ALARM AugB81...... 4333 3583 19.98 you will need to order the instruction reprint as an extra — 45p
REgHAgGEASILE NBlATI'EEY ................. 1998 - — edch.
HEARTBEAT MONITOR AugB1.............. 2626 2165 13.80 . :
H&NDCLA(:‘US;"“NTP:‘E‘?!SER ALug 811 .......... 2998 2358 18.44 Reprints available separtely 45p each + p&p 40p
FLASH SE CER Aug 81. Less flash sockets 35.65 29.25 2128
SMART BATTERY CHARGER July 81 . ... 398 2698 9.84 MAGENTA ELECTRONlcs LTD'
Cfalal i S TR ) st (il g 4 - 184 834 ET7, 135 HUNTER STREET, BURTON-ON-TRENT, STAFFS, DE14 25T
LED JEWELLERY June 81............... Cross — 247 - g ' p !

Spiral  — 7.20 = 0283-65435. 9-5 MON-FR1. MAIL ORDER ONLY

Star — 9.41 -
ALIEN ATTACK Jan81 . ... ................. 19.76 1647 1283 -
CITJENNA EXTEENDEgJune Bl......... 81 ... 21.68 16.42 — ALL PRICES INCLUDE VAET A
| DRILL SPEED CONTROLLER June81.... 2513 21.13 1260 ADD 40p P&P TO ALL ORDERS

DIGITAL CLOCK May B {round feds) . . ........ 397 - = S.AE WITH ALL ENQUIRIES PLEASE
CARAVAN LIGHTS CHE‘E:I-!:ER April 8"18 ....... 12.16 "'—25 6_44
GUITAR NOTE EXPAND ETIAprli81. ... .. 47 I n Irish Republic & B.E.P.O. E d i "
DRUM MACHINE April81 . ... ... . 59.98 4634 358 o O T et Gt PRt || i uattayce (il orters
MUSICALBOX April 8. ... .. .. ... ... 12.54 - —- mubt be in steding.
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HOW TO SUCCEED IN THE ELECTRONICS BUSINESS:

B ) e e

nawiageat ars £2.40 fit
newsagent or = ne Pro .
direct for
60 & N, .
im? pP&p Buy Ambit’s new concise component catalogue and get £1
; vouchers. Use them for a £1 discount per £10 spent. But even
¢ without this, you will still find WR&E offers the low prices,
fast service and technical support facility second to none.
Here are some examples from the current .issue:
L.C. SOCKETS DISCRETES BC556 12p
A A ranga of high quality, low cost, BC237 8p BC550 12p 2SK1€8 35p
5 low profile DIL sockets ideally suited BC238 8p BC560 12p J310 69p
for both the GEM and hobbyist. Alt 2TX238 9p BCG39 22p J176 65p
types featurs double sided phospher BC239 8p BC640 23p 40823 65p
bronze contacts, tin-p!ated for low BC307 Bp 2SC1775A 22p 3s5K4s 49p
contact resistance, BC308 8p 2SA872A  18p 3SK51 S4p
% 8x0,3° 12p 22 % 0.3" 20p BC303  &p 2SD666A  30p  3SK60 58p
14 x 0.3 13p 22 x 0.4" 20p BC413 10p 28B646A  30p  3SK88 9%p
16 x 0.3" 13p 24 x 0.6 22p BC414 11p 2sD668A 30p MEME80  75p
i8x0.3” 18p 28 x 0.8” 25p 8C415 1o0p 2SBB4BA 40p BF960 99p
20 x 0.3 19p 40 x 0.6"” 35p BC416 11p BF 256 38p BF961 70p
20 x 0.4 19p 42 x 0.6” 38p BC546 12p 2SK55 2ap  BF963 99p
XTALS
VOLTAGE REGULATORS 1MHz 3.00 ;
78XX1ATO220pos 058 3.2768MHz 2.00 S s TR e LT
79XX 1A TO-220 neg 0.60 4MHz 1.70 e S : 4
78G 1A TQ-220 adj pos 1,10 4.194MHz  1.70 BARCLAYCARD may be used with
78G 1A TO-3 adj pos 395 4.43MH2 1'25 written or telephone orders - official
78HSA TO-3 5v 425 : i MA detsils on application, and 8
pos . 5MHz 200 -
78HEA TO-2 12v pos 5.45 6.5536MHz 2,00 speclal prize for thosa who read our
i A ads carefully - & free 4 or 8MHz
7BHGS5A TO-3 adj pos 7.45 IMHz 2.00 i h U ic
79HGSA TO-3 adj neg 7.45 8MHz 2.00 crynu! filtar with every CP! you
LM317.5A adj pos 1.30 9MHz 200 buy - just clip out the parsgraph end
LM337.5A adj neg 1.75 10MHz 200 attach it to your order. ERQOE.
785401.5A adj pos swreg 1,20 11MHz 2.00
CcMOs 0.18 4705 4.24 0.62 74153N .56 74366N  0.85 | 74LS109N  0.25 | 74L5248N  1.35 74CXX
0.13 0.18 4706 4.50 0.56 74154N g.85 74367N  0.85 | 74LS112N 025 | 74L5248N  1.35 Processors
0.13 0.18 4720 4.0 0.14 74155N (.55 74368N 085 | 74SL1IIN 025 [ 7415251 0.46 | 74C00  0.20 | gngpa’ o oo
0.13 0.18 413 0.5 0.14 74156N 055 7430N 185 { 74LS114N  0.25 | 74L5250N Q.46 | 74C02  0.20
0.15 0.41 4724 0.95 0.14 415N .55 74353 1.85 | 74LS122N 040 | 741$257N  0.55 | 74C04  0.20 | BOSOAFC/2 31
0.70 0.93 4725  2.24 0.14 74159N 190 74400N  1.85 | 74LS123N 055 | 74L5258N  0.39 | 74C08 0.0 | B212 1.70
0.80 0.90 M4 0.54 0.1 74160N (65 ALSN 74LS124N  1.80 | 74LS258N  0.39 | 74C10  0.20 | 8214 3.50
0.30 0.79 40088 0.9 0.28 74161N 085 ? 74LS125N  0.29 | 74LS260N  0.70 | 74Cl4 0.5 | 8216 1.4
0.30 0.48 40038 0.54 0.27 74162N 055 | 74LSOON 0.1 | 74L5126N 0.29 | 74LS266N 0.24 | 74C20 0.0 | B224 1.85
0.24 0.63 40106 0.69 0.28 7418IN 055 | 74LSOIN 0.1 | 74LS132N  0.45 | 74L5273N  0.80 | 72C30  0.20 | B251 4.26
0.15 0.38 40160  0.68 0.28 74164N 055 74LS02N 0.12 | 74LS133N  0.30 [ 74L8275N  3.20 | 74C32  0.20 | H2S5 97
0.32 1.95 40161 0.69 0.3% 74165N (.55 FALSO3N 0.12 | 74LS136N 025 | 74LS279N  0.35 74C42  0.80
0.64 0.65 40182 0.69 0.30 74188N .70 | 74LSO4N 0.14 | 74LS138N  0.34 | 74LS280N  2.05 | 74C48  1.03 | eannieang
0.30 4511 066 40163 Q.69 0.26 TA6IN 125 | 74LSDSN 0.1¢ | 74LS13IN 035 [ 74LS28IN  0.44 | 74C73 050 | 0 95
0.45 4512  0.70 40174 0.69 0.20 74170N 1.5 TALSOBN 0.14 | 74LS145N 1.20 | 74LS290N 0.58 74C74 0.50 G3A00 4-25
0.38 4514 1.45 40175 (.68 0.75 74173N 110 | 74LS0SN 0.14 | 74LS1SIN 035 | 74L5203N 1,30 | 74C76 048 ey o
0.58 4515 1,45 40192 0.75 0.75 74174N 075 | T74LS1ON 013 | 74LS183N 035 | 74LS235N  1.50 | 74C83 0.8 o e
0.68 4516 0.75 40193 0.75 0.24 74176N 075 TFALSTIN 014 | 74L5154N 099 | 74LS288N 150 (| 74CBS 098 305 1500
0.64 4518 0.40 40184 0.69 1.05 176N 075 74LS12N 0.15 | 24LS155N 038 | 74LS36N 0,35 | 74CBS 026 8810 17
0.15 520 075 40195 069 0.30 ZTIN 075 | 74LSIIN 028 | MULSISEN 0.8 | 7aSseN 035 | 7eC89  2.68 | B0 188
0.45 4521 18 0.55 I8N 090 | 74L514N 046 | P4LSISIN 033 | 74S3ETN 035 | 740 0.0 | A0 204
015 52 08 TTL N 0.35 74179N 136 | 74LS1SN 0.14 | 74LSI58N 033 | 74(S$368N 035 | 74C83  0.80 e
1.05 4527 089 7400N  0.10 0.3 74180N (.75 74C520N 013 | 74LSIGON 040 | 7a1S373N  0.78 | 74C95 0.9 | %0 7
0.50 4528 0.78 2401N  0.10 0.70 7418IN 1122 | 74LS2IN 0.45 | PALST6IN 040 | 7a1S37aN 078 | 74C107 0.8 | B2V o
0.50 42X 089 742N 0.20 0.60 J4182N 0,70 F4LS22N Q.15 | 74LS182N  0.40 | 74LS375N  1.15 74C151 152 an21 2‘34
0.75 4531 085 7403N  0.11 0.45 74184N 120 | 74LS26N 0.18 | 74LS163N  0.40 | 74LS377N  1.99 | 74C154 2.6 o
0.35 4532 120 7404N  0.12 1.40 74185N  1.20 74LS2IN 0.14 | 74LS1B4N  0.46 | 74L5378N 140 | 24C157 1.82 68A40 455
0.75 454 530 7405N  0.12 1.9 74188N  3.00 TFALS2BN 0.19 | 74LS165N 1,20 | 74L5379N 2,15 | 74Ci60  0.80 3840 47
0. 3.00 0.2 0.62 7419N 055 | 74LSION 0.13 | 74LSI6GN  0.80 | 74LS38N  2.50 | 74C181 080 | O it
0. 0.97 0.2 0.82 74191IN .55 74LSI2N 0.14 { 74LS168N 0.5 | 74LS38SN  4.20 0.80 ans0 217
0.65 0.89 0.15 0.26 74192N 055 | 74LS33N 0.16 | 74LS16IN  0.85 | 74LS3BN 0.9 0.0 | S8 i
0.3 105 0.15 | 74109N 035 | 7419N glss | 74LSIIN 0.15 | 74lS170N 140 | 74LSION 068 080 | e 275
0.64 3.50 0.12 74110N (.54 741N 055 74ALS38N 0.16 | 74LS173N  0.70 | 74L5393N  0.61 0.84 cansa 205
0.63 320 0.18 T411IN 0.68 74195N 086 74LS40N 0.13 | 74LS174N 055 ] 74LS395N  2.10 0.72 488 %
0.69 1.30 0.19 74112N .70 74196N ps5 | 74LS42N 0.33 { 74LS175N  0.55 | 74LS396N 1.9 0.72 .
0.30 0.48 0.7 T4116N 4,98 74197TN .55 F4LS47N 0.39 | 74LS18IN 120 | 74LS08N 275 0.72
0.30 0.53 0.51 JA1EBN 0,85 74190N .85 74L548N 0.65 | 74LS1BIN 1751 74LS39N 2.0 0.80 Z80 series
0.65 2.3 0.27 T4119N 120 74199N 100 74LS49N 0.59 | 74LS18IN  1.28 | 74LS445N 1.40 0.80
0.65 0.89 0.27 74120N .95 24221N 100 | 74LSSIN 0.14 | 74LS190N 0,56 | 74LS447N  1.95 0.80 | 280A 4.93
0.68 ) 0.13 7412IN 034 74246N 150 | 74LSS4N 0.15 | 74LS19IN 056 | 74L5400N  1.10 4.52 | Z90ADART  7.50
1.30 1.75 0.28 T41Z2N 0.34 447N 151 74LSS5N 0.15 | 74LS192N 056 | 74.5668N 1.05 1.06 | 2B0API0  4.10
1.30 2.18 oz TNBN .40 74248N 185 | 74LS73N 0.21 | 74LS193N  0.59 | 74LS669N 1.05 0.33 | 280ASIO/N 14.00
1.30 0.88 oz T415N (.40 74249N 0.1 74LS74N 0.18 | 74LS194N 029 | 74.S670N 1.70 0.38 | 200ASI0/2 14.00
5.75 3.80 o 74126N  0.40 105 | 74LS7SN 028 | 7ALSI9N 0.3 | op ag 0.38 | Z80ASIO/9 14.00
0.88 1.45 0z T412BN .65 066 74LS76N 0.19 | 74LS196N  0.86 0.38 | 2BOCTC 4.00
1.15 1.50 0.12 F41LN 0.50 267 | 74LS78N 024 | 74LS19IN 0651 2102 1.70 564 | Z80ACTC 4.50
0.34 1.95 0.23 74136N  0.65 2.43 74ALSE3N 0.50 | 74LS200N  3.45 | 2112 -3.40 0.38 | 28001 £5.00
4.30 35 0.2 74141IN (.45 0.8 74LSBSN Q.70 | 74LS202N  3.45 | 2114/2 1.43 0.38
0.18 1.50 oz 442N 1.85 1.30 74LS86N 0.18 | 74LS2ZIN  0.60 | 4027 5.78 0.84 PROM
018 1.65 0.14 74143N 2.50 3.50 74LSOON 0.32 | 74L5240N 0,99 | 411672 1.59 1.52
0.18. 0.80 0.54 74144N 250 350 | 74LS9IN 0.70 | 74LS241N  0.99 | 4116/3 1.49 3.62 | 2708 2.00
0.18 0.45 0.42 74145N 075 1.00 | 74LS92N 0.3 | 74LS242N 165 P 12.50 0.86 | 271 355
0.18 0.45 0.62 74147N 150 105 | 74LS33N 0.34 | 74LS283N  1.65 | 6116P3  12.50 0.98 | 2537 8.50
0.18 4,50 0.62 74148N 1.09 236 | 74LSS5N 0.44 | 74L5244N 083 | 6116P4  11.25 432 | 12 8.50
0.18 4.48 0.8 74150N .79 1.85 74LS96N 1.20 | 74L5245N  1.50 12.50 4.32
0.60 4.24 0.62 74151N 0 8 g% 74LS107N 0.25 | 74L5247N 135 4.32

TELEPHONE ISTD 0277) 230909 TELEX 995194 AMBIT G POSTCODE: CM14456

BMBIT internationalBilE L el e R
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Check ou

t your semiconductors with this
cunning but simple project. It's brilliant, even

if we do say so ourselves (and we do).
Design by Rory Holmes. Development

by Tony Alston.

hen you've completed your
WIatest design, a brilliant project
which not only solves the world
energy crisis but proves that Einstein
made a small mathematical error as
well, it can be very frustrating if you
rush to your junk box and discover that
you can't breadboard the circuit
because the markings have rubbed off
your transistors. To help with this
problem we've come up with our latest
design, a brilliant project which tells
you which lead is which, whether the
transistor is OK, what polarity it is and
its approximate gain. Diodes and LEDs
may also be tested, and for good
measure we've thrown in an op-amp
checker. The world energy crisis you'll
have to figure out for yourself.

Construction

Assembly is straightforward if the
recommended PCB is used. Make sure
to orientate 1C1, IC2, D1 and D2
correctly, and use sockets for the ICs to
avoid damage by soldering them.
Remember to put the three wire links
on the PCB!

Although there are quite a few off-
board connecting wires, these should
not be a problem if the circuit diagram,
overlay and internal photos are studied
carefully. Only one transistor test
socket is shown on the circuit diagram
but several types can be wired in
parallel (as we did) to accommodate
various types of transistor. The TO5
and TO-18 types were epoxied to the
front panel, as was the eightpin DIL
socket for the op-amp tester. Three
insulated test terminals were also in-
cluded for testing other types of
transistors, diodes and LEDs.

TX1 and TXZ are crystal mike
inserts, Eagle type MC25 or similar.
Warning! — most inserts have one
terminal connected to their case and as
we've used a metal front panel for this
project, TX2 should be insulated from
this panel. Otherwise, TX1 and TX2 will

ETi DECEMBER 1981

be common linked and as the circuit
diagram shows that TX1 is connected
to 0 V, TX2’s connection to IC1, IC2
and C2 will be incorrectly taken to

0 V. We got round the problem when
we glued a circular fibre washer to one
insert before fixing it to the front panel.

Testing Times

Transistors are plugged into the
appropriate socket, and any type may
be tested; NPN, PNP, small signal or
power. No selection of NPN or PNP is
necessary as this is done automatically
by the tester. When the push-to-test
button is pressed, an intermittent tone
is produced. The frequency of the tone
is proportional to the gain of the
transistor, giving a rough guide. The
LEDs also flash alternately in time with
the pulsing tone; the LED that is on at
the same time as the tone indicates the
polarity of the transistor. If the
transistor has no gain or is open circuit
there will be no tone, although the
LEDs will still flash. If the transistor has
a large leakage current or is shorted,
there will be a ‘two-tone’ sound. If the

__ BUYLINES

way there will be either no tone or a
very high-pitched tone.

Diodes and LEDs may be tested
across the ‘C’ and ‘E’ terminals. if it is
OK, the LED under test will flash,
accompanied by an intermittent high-
pitched tone and flashing indicators.
Ordinary diodes require a series resistor
{any old value) and should then
produce an intermittent tone and
flashing LEDs as before; the
coincidence of flashing LED and tone
indicates the anode.

Op-amps are plugged into the IC
socket and no push-switch is required;
power is only applied when the IC is
inserted, and a good IC produces a
continyous tone from the second
insert.

No problems with anything used in this pro-
ject; all components are standard items and
are obtainable from the major mail order
suppliers advertising in this issue. If you
don’t want to make your own PCB, you can
obtain one from our PCB Service (see page
94).




PROJECT : Component Tester
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Fig. 2 Principle of the CCO.

LED2

%2 [q

Fig. 1 Circuit diagram of the Component Tester.

HOW IT WORKS

PONER RAIL 2

PARTS LIST

The op-amp tester and transistor tester are

and its output (on pin 6) is used to drive
‘power rail 2'. This switching signal from

half second rail 1 goes negative and rail 2
positive. Each power rail drives an LED
(LEDs 1 and 2) via inverter gates IC1d and
1C2d, such that an LED will be illuminated if
its associated power rail is at 0 V. These
LEDs will therefore flash alternately when
the circuit is operating, providing anindica-
tion of the state of the power rails.

The oscillator circuit that is connected

putisthus high and the diode, being reverse
biased, is effectively out of circuit.
Capacitor C will now begin charging up
from the current source and the input
voltage to the Schmitt will be increasing.

threshold the inverter output will switch
low; the diode is now forward biased and
will rapidly discharge the capacitor. The
process theo repeats, producing a square
wave output from the inverter with a fre-
quency that is proportional to C and the
current from the source. The bigger the cur-
rent from the source, the faster C will
chargeand the higher the frequency will be.

The current source inour actual circuit
is provided by the transistor under test. R2
supplies a small base current to the tran-
sistor, and the current flowing from the
emitter will be proportional to the gain of
the transistor, If the transistor is PNP it will
only supply current to the CCO (current-
controiled oscillator) when power rail 1 is
negative with respect to power rail 2.

When the input passes the Schmitt

Similarly, power rail 1 must be positive for

the supply connections are reversed, then
the diode polarity must also be reversed. In

putis inverted by 1C2c, thus reverse biasing
D2 which is now effectively out of circuit.
At the same time power rail 2 will be high,
enabling NAND gate IC2a whose output
{pin 4) will follow the logic level on the out-
put of the Schmitt trigger IC1e via IC1f.
Thus when IC1e goes low during an oscilla-
tion cycle, the cathode of D1 will also go
low, forward biasing the diode and

audible note.

If an LED or diode is connected bet-
ween the C and E terminals of the test
socket, it appears to be a large-value cur-
rent sourceinonedirectiononly. Hence the
circuit reacts as if a high-gain transistor
were in circuit, and polarity is indicated as
before.

The op-amp under test is configured as
asimple RC relaxation oscillator. When the
op-ampis plugged in, assume that its output
(pin 6} is high (positive saturation). Then C3
will begin charging up to + 9 V through R3
with a time constant C3.R3. When the
voltage on C3 reaches one-third of the
positive supply (this fraction is set by R4
and R5), the op-amp output will switch low,
with R4 and RS providing positive feedback
for Schmitt trigger action. C3 will then
discharge towards —9 V, until the op-amp
switches back to positive saturation. This
cycle repeats indefinitely, producing a
square wave at the op-amp output which is
fed to transducer TX1. This produces an
audible note if the op-amp is good.

completely separate circuits; we shall deal the oscillator to function if the transistor is R1 470k

with the transistor tester first. -1C1a, a NPN. Thus the CCO will produce an inter- R2 M0

Schmitt trigger inverter, forms a low fre- mittent frequency for either transistor R3 10k

quency square wave oscillator with a polarity (assuming the transistor is a good R4 47k

period (determined by R1 and C1) of about one) with a frequency roughly proportional RS 22k

1second. This square wave is used to switch to the gain. if the frequency is audible when

the polarity of the ‘power rails’ (labeiled 1 LED1ison, thetransistorisPNP, andif LED2 Capacitors

and 2 in the diagram) of the test transistor and the tone coincide then it is NPN. c1 1u5 25 V tantalum

and its associated oscillator circuitry. Going back to the oscillator of Fig. 2, C2 10n disc ceramic
IC1b is used to buffer the square wave, we see that if the os¢illator is to work when Cc3 330n polyester

IC1b is also fed to the input of IC1c, which our circuit this is achieved by using two IC1 401068
inverts it and drives ‘power rail 1'. Thus for diodes, D1 and D2. When power rail 1is at 1C2 4011B

half a second in each cycle rail 1 will be 0V, the NAND gate iC2b will be disabled D1,2 1N4148
positive (high) and rail 2 (low); for the other and its output (pin 11) will be high. This out- LED1 0.2" red LED

Resistors (all 4 W, 5%)

Semiconductors

LED2 0.2" green LED
Miscellaneous

PB1 momentary push-button
TX1,2 crystal mike inserts

2 off PP3 batteries and clips; transistor
sockets; IC sockets; case to suit

TX1

across these power rails is essentially the discharging C2 for the next cycle. 1C TEST
: : : SOCKET
simple current-controlled oscillator shown When the voltage on the two power rails A
in Fig. 2, but with some adaptations to is reversed a similar action occurs, but with o R
enable it to work with either supply polari- D1 switched out of circuit and D2 providing
ty. The oscillator of Fig. 2 works as follows. the discharge path. The intermittent square
Assume C is initially discharged, so that the wave produced at the output of IC1f is fed
input to the Schmitt inverter is low; the out- to crystal transducer TX2 which gives an | 5

Ea
?

LED2

e T X 2
£B1

+9V {B1 +Ve}

m@— Oc!—nvm

[ l_—Ve(Bﬂ "
+Ve{B2) 0
a=ANODE
k
LY/

k = CATHODE

— -9V {B2 ~.Ve}

=== E (TEST SOCKET}

B (TEST SOCKET]}
w—remreme C [TEST SOCKET)

LED1 Fig. 3 Component overlay. ETH
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EILOWASTIN] electronics

48 JUNCTION ROAD, ARCHWAY LONDON N195RD — 100 yards from Archway Station & 9 Bus Routes

TELEPHONE: 01-263 9493/01-263 9495

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS

PET UK101
4008 8K RAM UK101 Kit inc 8K memory £125
4016 16K RAM Ready Built inc 8K memory £175
4032 22K RAM Complete in case £199
4040 Dual Drive Disk 4K Expansion 8x2114 £10
LELEANS S Parallel Printer Interface ~ £24.50
4022 80 column Cases for UK101 £19.95
tracks feed. Chromasonics Sound Kit  £24.50
3023 80 column Colour Kit £69.95
friction feed. NEW
C2N Cassette Unit. 32K Dinamic Memory Board
For the business m:n \lNe stock the 8000 range inc 8032 and P F?)Iyand Eprom Programnfg?.}?g
8050 with daisy wheel printers coming soon. e i '
only £24.50
32K SYSTEM AVAILABLE FROM £1,495.00 Dchrr‘\‘cen%;?;g g::g ﬁ;:gla”s

VIDEO GENIE

~

==

£279 £G3003
Utilises ZB0, 12K levsl |l Basic, In-
tegral Cassette Dack, UHF O/P, 16K
-RAM, all TRSB0 features. Simply
plugs intoe monitor or UHF TV. With
"v.U. Meter. Now with lowar case

PARALLEL PRINTER INTERFACE INC CABLE £33.00
CHROMASONICS PROGRAMMARBLE SOUND KIT £24,50
SOUND KIT (FITTING EXTRA) £7.00
LOWER CASEKIT (FITTING EXTRAI} £27.50
COLOURKIT (FITTING EXTRA) £34.95
EXPANSION BOX WITH/WITHOUT RS232 £215/£185
16K/32K RAM BOARD £94/£129
NEW GENIE INOW AVAILABLE. ..................... £299
APPLE
APPLE Il PLUS
48K Machines £595
Disk Drive with Controller £349
Disk Drive without Conircller  £298
Graphic Tablet £425
Colour Card £69

Accessory cards, Software
All available — Phone for Details

PRINTERS

INTERFACES ANb CABLES
Ea\

FOR APPLE !, PET, TRS80,

RS§232, UK101, SHARP
m_,,, SUPERBOARD ALL
AVAILABLE.

EPSON MX80 FT/1£399

Dual single sheet friction and
wractor feed, 9 wire head, true
descenders.

EPSON-MXFT/2 £440
An FT/1 with high resolution

EPSON MX80 £359

Dot-matrix printer with Pet
grapnics interface. Centronics
parallel and serial. Pet and
Apple compatible. True bidirec-

VIC 20

Colours
24 1otal. 8 tor characiers, 8 tor border,
16 for screen mixed as you wish. Basic
celours on program keys are black,
white, red, blue, light blue, green, yellow Z=

and purple.
BUSINESS
COMPUTER

Sound
3 Tone Generator for music, ~“White
TECHNICAL
COMPUTER

Noise’* Generalor for language and
sound eftects. Fach Generator gives 3
octaves. Reproduction is through TV
speaker.
Character/Line Display

22 Characters by 23 lines, 64 ASCIi
characiers, pet-type graphic character
set.
Keyboard

DIN typewriter keyboard with 8
programmable function possibilities via 4 ]
special function keys. Colours are directly | IR
addressable from the keyboard. ey
Peripherals/Accessories

VIC Datacassette with special interface £
to guarantee high reliability read/write
quality (PET/CBM compatible).

Price only £165.00.
Cassette recorder £34.75
With 6 sample
programmes.

tional, 80 cps. graphics.
EP80 MX82 £389 SEIKOSHA GP80AE£199
As MX80 plus high Resolution ~ Dotmattix 5x 7, 80 columns, 30
Graphics cps graphics, double width
charactlers.
JUST PHONE FOR FURTHER DETAILS
MONITORS
Green Monitor £99.00
MONI 9" (illust) B&W £79.95,
Hitachi professional monitors
9” Black & White £99,95
12” Black & White £149.00

ALLITEMS CARRY A1 YEAR GUARANTEE

enquirias walcome. Official orders welcome.

ETI DECEMBER 1381

TANTEL

PRESTEL BY TANTEL
COMMUNICATIONS AT YOUR FINGERTIPS
FOR BUSINESS & HOME. UP TO DATE INFO

180,000 pages of information on Travel, News,
investment, Holidays, Hotels Etc., Etc.

ONLY £159
TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS.
DEMONSTRATION AVAIABLE AT OUR SHOWROOM.

Please add VAT 15% to all prices. Postage on computers. printers and cassette decks charged at cost, all
other items P&P 30p. Place your order using your Access or Barclaycard {Min. tal. order £5). Expon




= =
TERMS, VAT. CWO. Cheques efc paysble 1o Grosabaak Elecironics and crossed.

YERQBOARD

G re e n ba n k Add VAT lo il prices at 15% except whers slaled nlhen-l:_e. Post elc: UK 40p F—— QUARTZ 01 Pnd‘v;‘v:!h COPpper
e rpn e - [4+6p VAT = 35p] per order. Export: RO VAT bul 290 403 (Eire). €1 (Europa) o8 {1HGoctiicia |1 5 reihs (wanch 250 | 21,12 ok st 5101
A =GRS £2.50 meawhere Accass. Barclaycard. Visa. telephongd orders accepisd. 1 = 50 KHz 5% | 2xy 1p
[Dept. T12E) 92 Chester Road. New Ferry [Polys omiversilies. govt depls. alc cau telephons teir orders lor immegiale 1000 KHz 2% 7 ny E3p
Wirral. Merseyside, 162 5AG o desgatch o8 acovrt) simam— | 200 0 KHz fx b3 P 2.5
(Tel. 051 545 3391) P i These cut prices for Amateur Usars and Export, 204 B KHy 995 PP 3p
== B Nowe: industrial users  quantity prices svailable. 262144 KHy g: ::.::s" g5p
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FEATURE

Adjustable

Sensitivity Continuity
Tester

David Wolfe, Cambridge

Continuity testers operate by compar-
ing the resistance between the test
probes with a fixed reference resistance
(if the probe resistance is less than the
reference then the tester indicates this
somehow). This is fine if the tester is to be
used in only one type of application, but
means that the tester is [imited to this ap-
plication. For example, when testing con-
tinuity on a circuit board one is generally
testing for very low 'hookup’ resistances;
when testing long cable runs, however,
such as in house wiring, one tests for
resistances often up to several kilohms,
This design overcomes this problem
by having an adjustable reference. The

TEST
PRODES

NOTYE:
IKTISCAL0
IC2 IS 555

o—d

PP3
BATTERY

PIEZO
BUZZER OR

y 50R
|gu SPEAKER

tested resistance is configured as half of
the potentiometer which is adjusted to
give the required sensitivity. Obviously
by changing the component values,
especially that of R2, the range over
which the tester can operate can be
altered, but it should be remembered
that for the tester to discriminate very
low resistances the potentiomenter must
bevable to output voltages very close to
ov.

Continuity can be indicated in

several ways depending largely on‘user
preference, but also on parameters such
as current consumption and parts
availability eg a mechanical ‘buzzer, an
astable driving a loudspeaker or an LED.
These would all need a suitable driving
circuit as the op-amp could not do this
directly. In the prototype a piezo buzzer
was used for low current consumption. A
CA3140 IC was chosen in this circuit for
its ability to operate with inputs near to
the negative supply rail.

Micro-power VOX
David lan, Hampton Court

Previously published voice operated
switches seem limited in application due
to their disproportionately high current
requirements relative to the subsequent-
ly switched circuitry, eg battery operated
baby alarms, portable transmitters and
SO on.

including a visible indicator this
design has, at 9 V, a quiescent consump-
tion of a meagre 800 uA, rising to a max-
imum of 1.6 mA when triggered, but is
capable of cleanly switching at least 250

mA atup to 30 V.

The 741 is wired as a decoupled,
high-gain preamp, with RV1 controlling
the switching point over a wide range of
audio levels — anything from a whisper
to a shout. The resulting voltage level
triggers (via Q1) the monostable formed
by three gates of a 4011. When the out-
put of the third, inverting, gate goes high
the N-channel VMQS FET, Q2, is en-
abled, thus completing the power supply
of an external device.

The ‘on’ resistance of a VMOS FET is
less than 2R (“off” is tens of megohms)
and quite large currents may be safely

handled before a heatsink becomes
necessary.

To aid setting to a given sound level
the unusual, but currentsaving, arrange-
ment at the output of the remaining 4001
gate provides a single flash from LED
whenever the monostable is triggered.

C and R were selected for the par-
ticular requirement of an ‘on’ time of 14
seconds; 1u0 and 1MO gives approx-
imately one second delay, depending on
theindividual gate’s transition point. Any
medium to high impedance microphone
could be used; the electret type shown
was to hand.
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Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these items.
ETI is prepared to consider circuits or ideas submitted by readers for this page. All items used will be paid for. Drawings should be as clear as possible
: and the text should preferably be typed. Circuits must not be subject to copyright. Items for consideration should he sent to ET! TECH-TIPS,
Eledromcs Today lntemauonal 145 Charmg Cross Road, London WC2H OEE.

ETI DECEMBER 1981



100k

< : o
TR

S
?mou iy

100k

INPUT Z
SAIN 100 speaoxi T
RX IN KILOHMS

@_

100K

ADG MORE INPUTS
£3 REQUIRED

L

290V
AC MAINS

s e ———

EQO

RIGHT

100% ;

OUTPUT

264 4——?
RY
10K

Four Input Stereo
Mixer
R.D. Pearson, Sheffield

The mixer circuit shown was designed to
allow four or more inputs to be mixed
down, producing a stereo output. Fach
input has stereo panning and a leve! con-
trol. The gain of the input stages can be
boosted according to specific needs by
adding RX, making it possible to use a
direct input from guitars, microphones
and so on. Note that to avoid poor fre-
quency response, the gain of this stage
should be kept below 50 (keep RX above
2k2). The input impedance is 100k and
should be high enough for most applica-
tions.

The two output stages have suffi-
cient gain to compensate for the at-
tenuation of the panning controls. If
more than four inputs are used it will be
necessary to increase the gain of the out-
put stages by decreasing the value of RY
to 6k8 for six inputs or 4k7 for eight in-
puts.

741 op-amps should prove suitable
for most purposes, but if lower noise is
desired then a low noise op-amp such as
the TLO71 may be substituted. The sim-
ple zener regulated power supply shown
should be suitable for general purpose
applications.

Anti-Theft Device
G.J. Phillips B.Sc, Durham

Many audio retailers employ anti-
theft devices whereby a loop, made
up of lengths of cable joined with
plugs and sockets, is passed through
the handles of radios and cassette

players. If the loop is broken an alarm
sounds.

The circuit diagram shows a .

design which has been built in the lab
and functions very well. R1 sets the
quiescent current in the loop. The
loops could include vibration sensors
or any other suitable normally closed
contacts. When the loop is broken,
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NOTE:
3.2 ARE 4011
Q118 BLes

D115 1N 148

02 1S 1NL001

CONNECT UNUSED INPUTS

TO OV OR +15V

74

BATTERY
lavo s21|

the logic O at R1 causes the astable
multivibrator formed by 1C2ab to be
enabled via gate 1C1d, which acts as
an OR gate for Os at its inputs. The
astable frequency is set at approximately
Y Hz causing the buzzer to sound inter-
mittently.

The logic 0 at R1 also triggers the
monostable formed by ICl1ab,c and
the output of this monostable al-
so enables the astable via pin 12 of 1C1d.
Thus, if a quick-witted thief quickly
remakes the broken loop or the vibration
sensor quickly breaks the loop, the
monostable ensures that the alarm con-
tinues to sound for approximately 20
seconds. If the loop is left open then the
alarm will sound all the time. Unused in-
puts of the CMOS chips should be tied to
V¢ or 0 V whereupon the quiescent bat-
tery drain will be less than a microamp.

R1 can be replaced with an LDR
(ORP12) and a 10M resistor used to
replace the loop. The alarm is then
triggered by light. Place the device in
your components drawer and you'll be
able to nab the guy who's been pinching
your ICs when no-one’s looking.
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Heads Or Tails

D. Indyk, London

An ultrasimple heads or tails indicator

can be built using a single 4077 EXNOR
IC. The circuit is normally in a latched
bistable mode; when the switch is closed
the circuit will oscillate, e toss the coin.
The astable frequency is approximately
510 MHz. If desired a small push-to-
make switch can be connected in series
with the battery as an onfoff switch, such
that the battery will be disconnected
fromthe circuit unless the device is being
held. The LEDs can be any colour.

r“l

TOBATTERY
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Active ‘Stereo’ Bass
Guitar

J. Smalley, Nottingham

The circuitwasdesigned to increase the
musical capability and performance of a
single pickup, passive bass guitar. While
having a performance advantage over
many ‘off the shelf’ active basses, this
system also allows the musician to have
his favourite bass converted to active
status.

For optimum noise and consump-
tion of battery current (650 uA quies-
cent}, the TLO64 BIFET quad op-amp was
chosen. As a result, the circuit may be
broken down as follows: IC1ais a voltage
follower and provides a low impedance
0 V rail to bias the remaining amplifiers.
IC1bis also avoltage follower and serves
to isolate the two filters from the pickup.
IC1c,d are the high and low filters respec-
tively. The response of each filter ex-
hibits a shelving curve which rolls at
6 dB/octave. In rough musical terms, the

.slope break points are arranged so that

bass notes are handled by the low filter
and the higher notes by the high filter.
C3 or C8 may be adjusted for a dif-
ferent slope position, and the ratio R4:R5
(high) and R13:R14 (low) for an alter-
native differential gain ratio. R17 and
R18 may also be adjusted for pickups
with different output levels. SW2 and
SW3 allow the filters to be ‘in’ or ‘out’,
and SW1a<d allows the original tone cir-
cuits to be connected to the output jack,
and totally disconnects the electronics.
Battery onfoff is via a pair of insulated
switching contacts on the stereo jack
socket. In the instrument modification,
the original jack socket is removed and a
stereo version fitted in its place.
Musical use is very much a matter of
experiment, but best results were ob-
tained when using a stereo lead with a
twin channel amplifier. ETI
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22 pn 20p + Polyester. Radial leads 230V 0 01, 00015, 0 022, 0 U3D, bp, B 047
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ALL MAJOR CREDIT CARDS
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CROFTON ELECTRONICS LTD.

35 Grosvenor Road, Twickenham, Middx, TW1 4AD
01-891 1923/1513

CLEF PRAODUCTS (ELECTAONICS! LIMITED oepe €11
44a BRAMHALL LANE SOUTH. BRAMHALL

SYOCKPORT, CHESHWAE SK7 1AH
TEL: 061 439 3297

Happ
M@mmg@s

82 Part type 1off 50-99 100 up
:}12 %%ns .......................... 95 85 .75
1 nseen. .. .... T Mo X 350 | .90 .80 .70
Send 70p for your copy 2114 200ns Low power ................ 125 115 1.8
now — 64 pages (Ad). 2114 450ns Low powar ................ 120 110 1.00
More than 6000 stock grgzgnsc Bt 1T LR 345 295 275
: 16150nS CAVIS . .. oo ve e 695 645 595
gel';‘ss from  puts ;'a"d 270B450MS .+ v v e 195 175 165
0 to  compiete 2718 450N BVOlt . . oo 225 205 195
computer systems. 2716450ns threerail . ................. 740 7.00 6,75
2732450ns INtel type. . oo o oo 450 415 3.95
With it we include a 25632 450ns Texastype ................ 495 460 440
Reclaim  Voucher ZB0A-CPU £5.25 ZB0A-P10 £4.75 Z80A-CTC £4.75
Low profile IC sockets:
value 70p for spend- Pins 8 14 16 18 20 22 24 28 40

ing towards orders
value £10 or more.

—

Pence 9101114 1518192533
Soft-sectored floppy discs per 10 in plastic library case:

5inch SSDD £17.00 Sinch DSDD £21.00
8inch SSSD £21.00 8inch SSDD £26.65 8inch DSDD £31.75
74LS sarias TTL, large stocks at low prices with DIY

discounts starting at a mix of just 25 piseces,

Write or ‘phone for list.
Please add 30p post & packing to ordars under £15 and
VAT to total
Accass & Barclaycard welcoms,

. 24hr service on (054 422) 618
| Government and Educational orders weicome,

IN CATALOGUE 82

COMPUTER SYSTEMS

Details of the superb new
GEMINI MULTIBOARD SYSTEM,

CENTRONIC, EPSON and OLYMPIA

printers; £15 minimum

Also full range of Trade accounts oparatad, ‘phone or writa for details
LNASCQM computers and accessories. ; Prices are still tending to drop, ‘phone for a quote before

y you buy

Happy Memories {ETH), Gladestry, Kington,
Herefordshire HR5 3NY. Tel: (054 422) 618 or 628

ELECTROVALUE LTD. DEPT. EV.12. 28 St Jutes Rosd, Englefiokd Groen. Eghem, Surrey TW20 (HE
Phone: Egham 33603 (STD U784: London §7) Telax: 254478
Northern Branch (Parsonal Shoppers onbl 630 Bumage Lane, Bumegs, Manchester i3 TMA Prone: (061} AX2 4045
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PROJECT

lcohol may be wonderful stuff

{well, we think so), but it tends to

have unfortunate side effects; too
much of it will cloud your judgement,
slow your reactions, affect your
balance and, worst of all, make you
certain that the exact opposite is true.
Such a state of mind is dangerous if
you intend using that modern offensive
weapon, the motor car. The ETI
Alcohometer is a crystal-iocked reaction
timer that is simplicity itself to use
{always an advantage when you've had
a few), and will prove to over<onfident
imbibers exactly how much effect the
odd lunchtime pint or five has really
had. Lots of fun at parties, too —
although once you have trouble
holding the button down, it's probably
time to leave. In a taxi.

Button Up

When the Alcohometer is switched
on the display is blank, except for the
decimal point. To play, you hold down
the push-button and wait. After a ran-
dom time period lasting about one and
a half to eight seconds, the display

lights and starts counting up from zero. §

Releasing the push-button stops the
count and displays your reaction time
in seconds. To conserve power the
display blanks automatically after a -
further eight seconds; if you're in a
hurry to play again, pressing the push-
button blanks the display and starts a
new cycle. If you don't react within
one second, the display latches at 000
50 you can't claim a reaction time of 3
milliseconds just because the counter
clocked round once before you
noticed.

Brave ETI volunteers found that
even one small drink could have a
noticeable effect on reaction time, but
don’t take our word for it — start
building one now and be ready for
Christmas!
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Construction

The construction is elegantly sim-
ple since all the parts are mounted on
two PCBs; nevertheless it’s quite in-
tricate, due to the high component
packing density. Solder the com-
ponents intc the main board first, not
forgetting the orientation of the ICs,
capacitors and diodes (see overlay).
Use IC sockets, it's always a good
precaution. Veropins should be
soldered into the holes for the push-
button switch, and the switch soldered
in turn to these, so that the height from
the top of the button to the board is
27 mm. Remember to put in all the
board links, including the two
underneath the board, but do not
solder in the vertical links to the
display at this stage.

_ Th|s remarkable reaction timer contains
a crystal-controlled counter to
determine drunkenness in

alliterative alcoholics.

Design and development

by Rory Holmes.

After building up the prototype we
discovered an unusual problem. It
appears that some manufacturers
produce longer plastic DIL packs than
others, and if your 4017s are too long
they won't fit the board. The Motorola
chips we used (MC14017BCP) are OK,
but if yours are too long you can
alwavs grind off the ends (carefully!)

If the crystal is a plug mounting
type, don’t worry; its pins can be cut
shorter, and wire links soldered from
the pins through the PCB holes. This
same procedure will be necessary for
the onjoff switch (SW1) which is

mounted sideways on the board (see
photos). A small piece of plain PCB
acts as a spacer between the switch
and board, to align the switch with the
moulded case cutout. It's a good idea
to place the board in position on the
case to check the exact switch placing,
before securing it with superglue.

The display board is mounted
above the main board and is held in
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With the top off, you can see how everything fits into the case — just!
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Fig. 1 Circuit diagram of the main control and oscillator section.

place by the vertical wire links {see
photograph). Soider in all the com-
ponents as per the overlay diagram, in-
cluding the positive rail link, and noting
the polarity of C2 and LED1. Sockets
should be used for the sevensegment
displays, both for protection and to
give the required height. Lengths of
tinned copper wire (about 2) should
now be soldered at all the vertical lead
out holes — 23 in total. After
completing this carefully check the
track side of the board for bad joints,
solder bridges and other faults. It will
be very difficult to correct mistakes
after the boards are soldered together.
Also check that all the 1Cs are plugged
into the main board,

Now comes the tricky bit; all the 23
wires coming down from the display
board must be inserted into the cor-
responding hole, vertically beneath, on
the main board. It helps to trim the
wires to different lengths, starting at
about 1” at one end, and increasing to
2" at the other. They. can then be in-
serted one at a time, as the boards are
lowered together. When the boards are
together the separation (between both
parallel component surfaces) should be
adjusted to about 13 mm. The wires
can be bent under the board to hold
this position, and then soldered and
cropped,
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Vero Intelesting

The case used is a two' part
moulded Verocase. This case has a
built in battery compartment, and
ready-nade cutouts for the display and
onjoff switch. There is a small moulded
stand-off in the centre of the bottom
case half — this should be filed or cut
down in size, until it’s shallower than
the three PCB stand-offs. The board
assembly can now be fitted into the

hottom case half. The PCB edges may
need filing for the good fit against the
bottom of the case (be careful not to
file away the copper tracks at either
edge). An appropriate hole must be
drilled in the case front for the push-
button; a good method is to put a
small biob of ink on the button head
and then bring the case halves together
in the correct position. The ink will
leave a drilling mark. The board can be
secured in the bottom of the case using

i

B0

This photograph
shows how the
display board is
Y mounted piggyback
£ on the.main PCB. If
© 1 you look carefully

% you can see how
24 SW1 and PB1 are

soldered in place.
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Fig. 2 Circuit diagram of the 9V O— ' BUYLINES
counter/display sectlon_(above) |+ I+ J_ _L -L | The case used is one of the Vero range, order
and th_e supply decoupling code 202-22275G. The two PCBs available from
capacitors. T;u l‘ﬁ?l c9 10 |en our PCB Service onpage 94, and none of the
i ] 000 [io0n oo fiba) other components should cause any problems
- (although you should note the point made in the
W1 text about the 4017s).
ordinary adhesive pads, if they are used HOW IT WORKS

double thickness. The displays should
just come in line under the window
when the two case halves are together.
A suitably sized piece of red filter
plastic or polarising sheet should be cut
and glued underneath the display
cutout. The battery can be held more
securely by sticking a piece of plastic
foam into the battery compartment for
a compress fit.

Time To Test

You are now ready to test the
finished articie. With a PP3 (9 V)
battery connected to the clip lead, and
the power switch in the ‘on’ position,
only the discrete decimal point LED
should be illuminated. If you have
access to a frequency meter you can
use the trimmer capacitor to set the
frequency of the crystal oscillator to
exactly 1 MHz. Otherwise, leave it at
about mid position. Now press down
the push-button and keep it pressed;
nothing should happen. . . Suddenly,
the display will illuminate, and start
counting at 1,000 counts per second.
Having reached this stage, the idea is to
let go of the button pretty smartly. The
figure will freeze instantly, and
continue to display your reaction time
in seconds. After about eight seconds
the display will disappear, and you may
try again; alternatively, pressing the
push-button will reset the display
immediately for another attempt.

Note that it is impossible to cheat,
except by precognition. .
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At some random time after push-button PB1 is
pressed, the display comes on and commences
counting. Releasing PB1 stops the count, freez-
ing the display, which then shows the time elaps-
ed between the end of the random period and
the release of SW1. After a short time the display
automatically turns off and resets, ready for the
next reaction test. The random time period,
which will be between 14 to 8 seconds, is setup
by 1C2, a four bit binary counter wired to count
down repetitively from 15 to 0. It is clocked at
around 2 Hz by the slow oscillator built around
IC1a andb, so that a complete count cycle takes
about 8 seconds. With PB1 open, the output of
1C1d will be high; this holds the output of 1IC3b in
a low state and sets the Q output of IC4a, a NOR

counting down from 15 to 0. One or other of C
and D, the two most significant digit cutputs, will
be high when the count is above 3, ie for about
6% seconds of the 8 second period. Thus the out-
put of NOR gate 1C3a is taken low, enabling
1C3b, whenever the count is within that range.

Now, operating PB1 takes 1C1d output low,
putting a low on the second input (pin 12) of 1C3b
and the set input of IC4a. With both inputs low,
1C3b output will go high; a positive nulse is ap-
plied through C4 to the reset input of the latch,
allowing the Q output to go low and sending a
CLEAR pulse to reset the counter section. If the
1C2 count is less than 4 bowever, 1C3a's output
will be high, holding 1C3b low so that the latch,
with its reset input pulled fow by R6, cannot
change state. Thus the random time period,
which ends when iC2 clocks down to zero some
time after PB1 is pushed, cannot be less thana 3
count, ie around 1% seconds.

When IC2 reaches 0, the carry out line (pin 7)
goes momentarily low, taking one 1C3c input
low; the other input({on pin 1} is already held low
by the Q output of 1C4a. Thus 1C3¢ output goes
high and the positive edge through C5 will reset
latch IC4c, so switching the GATE line from the Q
output to its active low state. The positive pulse
through C5 alsc triggers the set input of latch
1C4b, taking the Q output high which tums on

latch, to high. Meanwhile IC2 is contiruously -

the display. This is the end of the random period
and the start of the reaction timing.

The GATE signal starts the counter-liming
section simultaneously with the display illumina-
tion. The user must now release PB1. As de-
scribed above the set input of latch 1 C4a will then
go high, taking the Q output high. This holds the
set input of latch 1C4c high and so takes the
GATE line high again, stopping the count and en-
ding the reaction timing. The pin & input of IC1c
is now held high by the Q output of IC4a. Thus,
when the IC2 CO line goes low again after a fur-
ther 8 secands, IC1¢ will go high and the positive
pukse through C2 and D2 will reset the latch IC4b,
taking a Q output low and turning off the display
to conserve power. The latch IC4b can alkso be
reset via D1, which steers a positive pulse derived
from C3 and R4 {o the reset input. C3 is_con
nected to OVERFLOW, the final divide-by-10
output of the counter section, thereby blanking
the display when the count reaches 1 second.

The display has three decimal digits follow-
ing the decimal point, which are driven by 1C8.9,
and 10. These are integral decade counters and
seven segment decoder drivers (4026) which
drive commeon cathode LED displays. Since the
readout is in seconds it follows that the clock fre-
quency for the least significant digit must be 1
kHz. IC3d forms a CMOS oscillator, with the fre-
quency set at exactly 1 MHz by the crystal. This
output frequency is then divided down to T kHz
by 1C5,6 and 7 (4017 decade counters) and sup-
plies the CLOCX for IC8 (pin 2}

All the pin 155 on ICs 8,9 and 10 are wired
together and form the RESET/CLEAR line (active
high). Likewise all pin 3s form the DISPLAY line, a
low on these turns off the display. The GATE line
goes to pin 2 (the enable) of 1C8; when this is
taken low the clock is enabled and will start
counting. Pin 2 of IC8 and 9 are both wired to
ground to permanently enabie their clocks. The
circuit is powered by one 9 V PP3 battery with an
onjoff switch SW1 in the negative rail. LED1 in-
dicates when power is on and also marks the
decimal point. Capaditors C8 through C12 pro-
vide supply decoupling for the ICs.

»
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PARTS LIST

Fig. 3 Overlay for the display board. Arrows indicate vertical wire links
to the other PCB.

Resistors (all YW, 5%) Ic2 40298 o I ! aaaaan f f ; j f
21 M0 13 4001B 1c10 '\ 'Ic8
v ik IC4 40438 c3 eq
R3 220k 15,67 40178 (see text) ERAR Y
53'6’7 ]gﬁ 1C8,9,10 40268 ov Co
R9 120k E£1r'>21 (}q‘g;‘??ed LED | ~ '
R10 820R DISP123  0.3" severrsegment common @ 1 1 T 1 t f I f 1 f f } f f f f
Capacitors cathode LED displays
C1 220n polycarbonate
C234,5 1n0 ceramic Miscellaneous
1¢e 100p polystyrene XTAL 1 MHz crystal 3
c78 47u16V fantalum  pp miniature push-to-make
C9,10,11 100n ceramic switch
v 660p trimmer SW1 miniature slide switch
Semiconductors PP3 hattery and clip; case (see Buylines; PCBs
1C1 4011B (see Buylines).
tt tt t tt
= . :
25 po
G ey %
’ F 4 i »_ ‘ "' asanandnanaonnnao
+ b b L} iC6 o1
one L HVERL 40V e o

Fig. 4 Overlay for the main PCB. Note the insulated wire links under
the board — IC4 pin 5 to IC2 pin 9, and IC4 pin 2to IC1 pin 6.
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INFAA HED MAGE CONVEATOR type 9606 (GV144) 1% ia. Requiras
single low current 3KV 10 6KV supply. Indivdually boxed. With dats
£1250 sa 10011 £100.

INFRA RED QUARTZ LAMFS. 230V 620 Waits Size 13% » 4" do (150
o8, 10 0fd [10, 24DV 1650 Watts Sizo 2% ~ %" dia. £3ee. 10 0f1 £26.
FANS 115V 13Wat1 Sice 3% # A% » 1% . Secondhand £2 50 ea
CENTAUR FANS 118V Sizc 2% » 4% « 1% New [460 es
Secondhund (250 ea

DELAY LINES 50 ranosecs. Ground nout. Size 2 » /16 x 5/167.

Now 26p ea. 10 off £2.

PULSE TRANSFORMERS. Sub min Size % » 5/16 2 %™ Secondary
centre wpped. New. Suitable for Thyristor tngyering 20p ea, 10 off £1.80,
100 off £15.

MOTORS 12v DC with pulley & semiconducior sneed conwol. New C1 ea,
100t (B

DIAMOND K CONTROLS ROTARY SWITCH Single polz 10 way. Printed
cucuit mpunt New 10p ea 100 ot £7. 1000 off £50.

stepping motors - 200 Steys 20-0¢/in torque. 12/24V Inpul, S wue, £12en.
sleppingmoters 200 Steps 20 o2/in toraue 120V input 3 viire, £4 aa.
STEPPING MOTORS & volt 33 Amp aperanen 2 Wire. PPS 0 220.
RMP 0 250. Used £16 ¢5. .
STEPPING MOTORS  6/12 pasition £an be uset 5 & lucho, 12/24V il
work on 5V £150 es. 5 for £5

MiiN KEYBOARD Push contacts, marked 0-9 & A-F & 3 ootional, £1.75 es.
10 tor £15.

KEYBOARD PAD Size 3 x 2% x 27 high with 12 Atma Recd Switches,
Blue keys marked in grzen. 0-9 Lt 0 518 with one bisnk_ [4 ea. § off (1S
PEP£2 50,

DON'T TAKE CHANCES Use the proper EHT Cable 10p meue £7.50 100
matres PEP 2

RAPID DISCHARGE CAPACITORS 8 mfd 4KV £5 each. PEP £2.

HUNTS CAPACITOR 0.1 mfa 3KV OC Wkg. Swe 1 %" cla x 3. £125 ea.
10+4ar £10

E.H.7.CAPACITOR 500 pf 8KV 20p each.

RECOUPLING CAPS 0.05mld 10v; 0.01mid; 0.047 250v; 330pt. 100 off
one type £150

CAPACITOAS ak a1 5p each. 3300nf: 220nf 250v; 0.0Fmfu TEGV: 0.1 ut 400V.
TANTALUM BEAD CAPACITORS 2.2ut 20V 10 off £1, 100 off £7.50
300ul 6.3V 15p ea

TANTALUM CAPACITORS, 22mid 6v; 39mid 10V; 22mid 38V; 1mid 35V.
All 10p. 100 off £7 50.

MICROPHONE / EARPIECE INSERTS. Ex Min. Brand Now wiapped. 750 ¢8.
10 off £6.

TRANSFORMERS — All Brand New.

Auto 240V Input 115V 1 Amp output £1.25 ea

240V tnpyy Sec 6V 1 8BA. Size 2% = 2 x 2", Good quality £1.50 ea

240Y tnput Sec 12V 100MA, Size 60 > 40 x 42mm 50p ea.

280V Input Sec 12-0-12v SOMA Size 53 45 x 40mm £ ea,

115V Input Sec 5V 250MA Size 111716 x 1% x 1% 7, 2 for 50p

240V Input Sec 2 windings 12V ynd 28V 1 Amp. Size 2% # 2 % 2. £29a.
Sip-Min 0.120-240V Input Sec 12-0-12V rated ¢VA. 75p ee. 10 off E6,
100 off £46.

TOROIDAL 0-115-230V fnpul. Quiput 13,5 0135V ratey BVA. E1.70 ea
10 o £15.

TOROIOAL D-120-240V Inpus. Output 0-12V; 10W A per vanding. Encapsulsted
Identcyl ig R.S. Componants a1£9.40. OUR PRICE (5 ea.

TELEPHONES — PEP £1.50 ca. 5-10 units £6. Over by airangements.
zgﬁs';végyggk Grey. Blua, Graan £5.50 ea. 10 off £45. Discolourad £4 ea,
[}

746 style Brack ov Grey £7.50 es. Diger Black style £2.50 ea.
SOME EHT TRANSFORMERS & CAPACITORS amvays avallanie

enquire
VARIACE = 2 Amp. Ex-#uipment. Good condition. E12 ea. PEP (3.

please

TRANSISTOR INVEATOR, 115V AC 1.7 Amp nput, Switching st 20KHZ.
Qutpat windings frorm Por Core, Car bé rawound or broken Ior companents,
Cront Suoplied. £1.25 ea PEP 2. 10 off £10 Carriage £6.

Convert this una to a SUPER BATTERY CHARGER. Anractve green
mimsiry quality case — removable top/bottom platas — heawy duty pover
SWIlChes — high POWSr rASEIOIS 10 CORIPON CUMTARt — cantre mounted
dmp meter wing nut terminals on front panel for connecting lgads
£3.50 ea. PEP £3. FOURUNITS £12 Carriage £6.

Miniature VARIAC 0.6 Amp in Blue Case $:2¢ 10% x §% X 6% ™ with 20
coloured 3crew shyle dmm sockets giving muluple volage & curren) guipuls,
ASNWE. £15 es, PP [,

AMPLIFIER BOAAD complate with Maat Sink & two output Transistors
type 285293 Circuil suppliod £3.50 ea,

CAILE TIES Black t3cm long or White Bcm. 50 for 50p.

TOGGLE SWITCH. Cenir off. 30p ea. 10 for £2.70.

2 CORE CURLY WIRE extending 10 2 metres. 20p 8a. 10 o £1.80: 100 off £15
Min Potentiometios — Ere. 1K LTng 3.3K Lin; 3.7K Lin. All 15p sach.
100 0ff 12

WIRE WOUND RESISTORS 4 WATTS - all 81 10p ea; 10 off 85p: 100 off £7
“alues — 1RQ, 2R2; 2R4; 750; 22K — 1R5; B2R; 10CR: 150R; 820R; 9K1: 15K,
MULTICORE CABLE. 18 Way. Multi calour. 75p par metra. 100 metre drum

£56. Carr £6.

GEC 4 Buiton UHF TUNER £1.50 ea. 10 off £12. -

GEC 6 Button UHF/VHF TUNER, £2 ea. 10 off [15,

SOLID STATE UHF TUNER 38MHZ £1 62 10 off £8.
PHOTOMULTIPLIERS — All with information — P&P all tubes £1.60 ea
Brit:sh 2 window £2 ea; Amerlcan 2 £3 ea; RCA 1ype 2020 £4 sa. Special
American by RCA £6 aa: MULLARD 150AVP Usetul dia 22mm £4 ap_
HONEYWELL STRIP CHART PAPER 1221t rolls. Ref no 378528-0100
EVEN 12/68, 50p per roll, 10 rolls L6 PGP £3.50,

BLUE THERMAL PAPER 43071 roll B% " wide. £2 per roll PEP £2. Brolls £10
Carr. (6.

FOR FULL COMPONENT & TEST EQUIPMENT LIST WRITE OR PHONE

= = —
MINIMUM ORDER OF GOODS £3. MINIMUM PACKAGING 8 POSTAGE £1.50. VAT at 15%
PLEASE ensure sufficient monies is sent to cover PACKAGING and Postage to avoid delays In us dispatching your order. CALLERS VERY WELCOME STRICTLY

BETWEEN Sam-1pm and 2-5pm Monday to Saturday Inc. BARCL.

CH

NORWOOD ROAD. READING

A MUST FOR THE COMPUTER OR VIDEO MAN
CONRAC 14 MONITOR, Solid state sync pius video
Inputsockets. Not cased. Used bul testad.
£35 each. Carriage £6
Othar monitars availabla including colour. Piease enquire

CREED MODEL 75
Primer with keyboard. Late model.
Only £25 each
Receive Only £18 each. Carriage £6

(8SO8 VI with KEYEUAND
80 characters x 13 lines; 600/1200 baudg;
RS232: standard 240 volts inpu1; screen size 9
inches, Very good condition. Tested.
£70 each. Carriage at cosi.

GENERAL PURPOSE OSCILLOSCOPE TECH TYPE T0-2
Single beam. Size approx 6 x 7 x 9% in, Weigh 7ibs
ideal for the beginnar of school user
ONLY £49.50 each PEP £3

SINE & SQUARE WAVE AUDIC GENERATOR
Type TE22
20HZ-200KHZ. Portabla. As new.
ONLY £55 each P&P £3

MULTIMETER
Russian type 4324 AC/DC wvolts; AC/DC
current; ohms, etc. Brand new, boxad,
£12.50 each P&P (2.50

RADAR AERIALS
Rotary, complete with Waveguide Couplers.
These are brand new, Ministry boxed. Very
impressive, Dish diameter 27 inches
£85 each. Carriage £6

i T T
'ortable. £ erated. tandart ttery not sy| 5
comphtiya \ﬂrrth carying case. As mw'ﬂu 03 x
Used but good condition £25 sa.

As above but 250 vols. Used £17.50 ea. PP £3

SCOPE STYLE CASE winh atwactive blue covers and stup handie
@lack chassis with prop up stand & rubber feet containing two &°
F $trip hghts. illuminated mains oniofl gwitch, Z pots with
knobs, shde switch. 1% melrés 3 care mang cabis, small tuse hoide:
maing transiarmer ang PCB. (As is 8 TACHISTOSCOPS] tdeal tor the
home constructor, £5 sach. PEP {2

MUST be added to TOTAL of GCODS & PACKAGING, BUT
AYCARD (VISA} and ACCESS taken. Official orders weicome.

TMEADLTD

TELEPHONE NO. READING 663656

{2nd wrning left past Reading Technical College in King's Road then first right — ook on right for door with " Spoked Wheet”)
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DJLBI-'O‘IF.! HONEYWELL FROXIMITY lh!‘l;.lLLMOMDDUl[s | gn:r{s;u:',uss nu:c!-sc ALL GAMES AND CHEss COM PUTERS
SWITCHES OETRCION megral | FETL AP | Complate an 16in.
e nc! S B s e e p...eg_n. g gfh G AT DISCOUNT FOR CHRISTMAS GIFTS
-power omplete wih Dala : aair b - A .
EETERI L | €l eelsontiiTor | v Ly | WLEEA SOMLC Incredible ACTIVISION Cartridges for ATARI, VCS.
(2, | R ity | st e | un nchsed euies Full rangeinstock......iooovoreeeeiinn. .. £16.95
7 Vn ¥ Ay STATT o TR T At ML Latest GAME & WATCH Gold Series £19.00
W o Iom o | o s o ety | LRIy | mwedsece Moung ol LEGAL C.B. Radios .................from £69.00
sockat Ten at e par | g 5 i - hriature tyFa seate ompiete on chassis 1. A
LT g———" oer SENSQRY ‘8’ Chess Computers. .., ... £109.00
TURE HiGH .
T Ltk MORPHY ENCORE Chess Computers . . ... . £149.00
| e LMBIBN HiSew 0640 | g powes consompdon Atari, Mattell, Philips TV Games
'..;1"“;; oa LMIZIK, v, 3-amo. reg (ass than §0 watts) . - 0 !
Qe £3.50 o 300 || Sient sunning 115w iwo
Coae il LM3ION Vo, Follower | insores for I SUBOHD || LOTS MORE IN STOCK — PLEASE PHONE
[ e sen Van | SRS | dmons o FOR BEST PRICES IN THE COUNTRY!
Saon (R el | el Al — ACCESS. BARCLAYCARD, DINERS, AMERICAN EXFRESS
Pt { LM333N, Dus Com . . . 60p % loss than W2 40ns L1580
ST pan BB ey =i CIRCOLEC
el Aaos CASSTETS | vewieAcaso | EX-MOTOROLA 1 FRANCISCAN ROAD, TOOTING, LONDON SW17
par acy | revlecement tor most | oo, 5+5-WATT CAR Tel: 01-767 1233
N..hlm’ui::\l'v‘ recorders with Mtunting HI-T@SU STEREO {
i e {| viste RecorgRepiay £280 | _ HIGK
setol 40350 !| MARRIOTT TAPE HEADS A,.;Evg'%ﬂ%.vﬁm AMPUFIERS
Common ancde Duenier track Cnly £1.00 aach
14 Pin Dil Package

;YHP;SIB . o Complete and lested vnils,
DGE RECTIRE {sach| e !Eu Suict B lor 5 I ?u.p%'r:; :zw'ﬁﬂ;m&
BRCSE HER XRFS36 Recordaplay | Heffanch red common ea- |

B0 FIV 35 amas LD 55 | D i agiage utgr, | 15 2 X 2 wilh ceu Tv SOUN D Tu N E R
Rz L J:E'Scllszaseluzhl 100 14-pir 4. ] ls:clu:els"wlvnguu pale. - )
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e CHERRY ADD.ON KEYPAD ETI SEP 80 PROJECT
thangeover 200 ohms s

VARTA 36 wohs DEAC.
el L T N Pl B8
Lk DRYFIT G-volt &5 amo
MINIATURE MP.C. o5
POTENTIOMETERS. Moge!

M2 High-aublitv, 5% | xYAL RUTER  10.7mes,

All parts available/send for list
ALSO

r
10 axterd s lunctons
PRICE ailws four 2ars keys

b Supplled brand new
toieranee. 2-wan. with in .
spndas, 46 vikes, 47 | et ONLY S No. 1 for Teletext Kits
ohms-47% only &0p each 10CKC'S + | mag. 3aim PAA I 2 2 > 1 non-encoded
PC Xk o i 2w Ll 0 o tevoons TV Spare Parts and Components
[ -

i

QUANTITY DISCOUNTS on ALL ltems [unless stated), 15% per 10, 20% per 50, 25%
per 100. All items BRAND NEW (unless otherwise stated).
DELIVERY from stock — Add Past 35p per order. EXPORT

Callers welcome at Shop Premises

MANOR SUPPLIES

172 WEST END LANE, LONDON NW6 1SD
01-723 1008/!@ TELEPHONE: 01-794 8751
404 EDGWARE ROAD, LONDON W2 1ED =z Near West Hampstead Jubilee & British Rail Stations

l : . :
: - 4 JLL l 1 JL ee®
If you are looking for amplification, take advantage of the same superb quality Crimson modules that the B3C, i8A, KEF and numerous recording
studios have been using for years! Qur expertise in this field of electronic design is internationaily renowned, cur reputation is based on gquality,
reliability and value for money and when it comes to technology, our modules feature’'n0ssibly some Of the world's most advanced audioc citcuitry
yetdevised. The Crimson range of audio amplifier modulesis available toindustry and public alike andis backed by fuil technical data, free technical

advisory service, fast delivery and a fuil range of complimentary components available such as toroldai power supplies and heatsinks. etc.
SPECIFICATIONS

ol TELEX 262284
8NQUINBS  Transonice
invited. Mono 1400

o/p o/p Slew

Type 8ohms* aohms PSU H/sinks limit S5/N Sensitivity THDityp) FR{ - 3d3) size

CE 608 38 = CPS 80 HS50 30vVus 11008 775mv 0.0035% 1.5Hz~—S0KHZ 80—120—25
CE1004 a4 70 CcPS150 H550/ 100 30vus 110a8B 775mv 0.0035% "1.5HZ— SOKHZ 80—120—25
CE1008 65 = CP$150 H550/100 30vus 11048 775mv 0.0035% 1.5Hz—S50KHZ 80—120—25
CE1704 85 121 CP5250  HS100/150/FM1 30vus 11048 775mv 0.0035% 1.5H2—50KH2 80—-120—-25
CE1708 125 = CPS250  HS100/150/FM1 30vus 11046 775mv 0.0035% 1.5Hz—S50KHzZ 80—120—-25
CE3004 170 250 CP5250 HS150/FM2 30vus 11008 775mVv 0.008 % 1.5Hz—~50KHZ 161—102~35
CPR1X output 775mv REG1 - 3vus 7008 2.8my 0.008 % 10Hz —S0KHZ 138— 80—35
MC1X ourput 2myv REG1 = 3vus 6508 70/150uv 0008 % 10Hz —~50KHZ 80—-120—35
X02/3 output  775-2500mv REG1 == gvus 90ae 775mv 001 % Preset 150— 50—20

*Power output 1S quoted i1 WRMS and 15 glven for two modules off the same power supply. Higher pawerscan be obrained If using our dual power suppliesor
one module ner PSU or if using astabilised power supply.

NEW: We now have a completely new Hi-Fi Kit package to offer:

Crimson modular audio amplifiers feature CK 1010 t(::oom:llgfep':ﬁ%?;g_::‘c;iiftigoard, all metalwork connectors wire, etc., to make a
;I:O:J:::es Z;z'::sl:':’t';';:t:;:a(:m:t:w CK 1040 contains 2 power amp modules, all metalwork dual power supply, connectors,
W e heatsinks, wire, etc., to make a complete 40 w/channel power amp.

H2) tess than 0.05% « on board electronic CK 1100 as CK 1040 but at 100 w/channel

protection + PCB pin and edge connector ; . : .
ik Unlike other module manufacturers CRIMSON have a major share of the esoteric,
termination « full range of complimentary Rl [ . -
components avallable ie. PSUs, heatsinks, etc specialist Hi-Fi market. Unlike many manufacturers we acknowledge the massive
‘ H il audible differences that small component/circuit changes can produce. However

our amplifiers are technically outstanding have been subjectively ‘tuned’ to a

PRICES stunning level of ¢crisp and detailed reproduction.
Power amp modules Power suppiy modules Heatsiniks All oricesmcludeVAT.PIeaseaddE1.10for ordersup
CE 608 £2100 (PS80 £26.24 HS SO £ 184 1t0£20.00, £2.50 up to £SO and £2.65 £50 and over.
CE1004 E24.50 CPS8GD E31.77 H5100 £ 299 To allow for post and packing (UK onlyl.
CE1008 E22.50 £€P5150 £29.74  HS S0 E 4.20 &
CE1704 £35.00 CPS1500 E36.40 FM1 E36.95 Export—NO prodlem. Please write for &
CE1708 E£35.00 CP5250 £36.83 FM2 E£4152 quotation Or quote your Visa/mMaster- &
CE3004 £4900 CPS250D Ea5.34 Charge card number. o
Pre amp modules
CPR1X £36.00 Activecrossovers .COMPLETE KITS
MC1X E32.00 X02 PRE-AMP CK1010 .........
Fin 3 FonER A CC0
2 Eas:30 b {MOVING COIL AGD-ON
BE
2 & £
Crimsentlekirik : & o
9 Claymill Road, Leicester LEQ 7J) - Tel 0533 761920 - Telex 34964 Chamco G Crimiek & &
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PET ATOM, UK101 MEMORY REVOLUTION.
emory expansion boards 16K complete kit £50.

bmi\ m 32K kit £74, built £82.

QHIQ SCIENTIFIC COMPUTERS

Superbonrd:! Poa. 4K extra ram £10.80. 16K memery

THE

POWERFET AMPLIFIER

Elegani Simplicity

Agvances sn igh tecnnology should make s simpler A
cluttered power amphilige DOATd Mmay well perform Supsrbly
but its busy eiaboranian is an (NGiCANEN thal s design iy
pushing the it gl its compenann technology

Thare are now many hrsi Clasy LipQIsr power amps on thiy
marker All of them are complen and consequunity gnpensive
Any addional smprovements 1N 1he Jréas where They are
wapak{e g HF disiortion) can only be cotaned vaith yet lgitner
complexity &nd cost

Only 3 new 1echnology Can provige tha Kor of  gquantum
Jump * in componeal perfgrmance necessary (0 reouce the

i“|°0;"{’p|"5 clulter on the hoard. reguce the cost end make 1he higtest )
nto 812) once more atlgtdable
Powerlets

So far 29 semiconductor manu!actyrérs Nave ivested in this new téchnology Clearly powwrlers
arg somylning special

Their eacrmous powwer gams eliminare convenfronal dnve €HEUHrY It pOWAr AMPS. permiting
dubightfully Simpla designs They frecgom from secondary breakdowin and therr lendency 1o
shutdown when thermally overstressed, result inanherenily stable ang dasiruction.proof oulput
S189€S. NOt Needing protechon crrcuilty And perhaps hast of all ther tack of charge siorage make
them {as1 ang resp , progucing phibers of wide banewidih and o' distortion even 3Lnge
Iréquencies

PFA 120
(150W ptus

Power Suppl.‘ into B}

Componenis availatle 300W INTO 4”’

Tha PFA % perhaps the petlect reabisanon ol Ihe clasgic powerler amp aesgn The supetb PUB
allows the use of aither one or two pairs af sulput devicas, providing easv expandatiny for inase
s18r1ing with the smaller system (Tha eatrd Sutput par of the PFAT20 resulls in lower cistariion
and smproved elficiency, particularly into low impedance ipads)

The components used 1n 1he PFA have been chosen wilh eatreme e2re The lowes: hoise inpal
deévices and lowest dis1or 100 G210 Stage JeviCes were selected regardiess of cost 140V powerluels
wary chosen 3gainst tne mare usual 120V ta give improven salety marging.

Specifwcation PFABD PFAI20
Banawuh 10ne 100K H:- 1uB
JQuiput Poveer BOW Vs - 50VI 120W V. - 59V
RMS o812
D Q008" =000s
120Ms  20KHz)
(KHy gl toled Q004" 1yp o002 1y
o ipat)
SNR 1200R
Slew Raty >20v us
Gan X22
Rt *
V& man “I0v
Cost a5
(hunt) .45
that £14.95 - LA

Power Amp PAN 1387
A tugh quality 20W powir amp board based onthe HA 1387 £asily madihied lor bridge over ation.

providing hign powers from (ow supply vollages -~

Specitication -

Output povier RMS 200 mto 8L, a1 ¢ 20V

20W ¢nta 8L m - 19V SN

THD 002% at IKHz Wt T2W 1397
SNR 9008
input 100mV nta bOX
Cast (Burly f;ﬁ £5.90 1P & P. 40p}
: ﬁ‘ﬁ L

L

PSU DN Puvet Sugiy Buoand in 100 2 PAN
13975 Pravides 122V of 34 wial -2 waii
2 3ucund run up e et i i
PAN 1397], (Buitt) £3.95. P/P 40p,

Mains transtormer tor above 17 0 17w 50vA 7195 (P& P.£1}

Pre-amp PAN 20

The design iy utnaue Equalisalion 18 apptind
aher a flat gawn seage, resulting in une of the
best naise performances avariable Suprrb THO
overluad fiquies Acs ansured by a lipol vng dt fatett g
meorpraing a specwl yain atenudivr ¢on SNR
7T vuntiyl 19 you') The inpuls are
@] And can be used walht any Vs
combination of synal suurces i the 1MV 1o Quipw Wity a1 - 20184
10V range RIAA pqualisation s provided for Cast )
mag PUs and space un he Boan «s Avadabis tbinte buara£8.75 2needed for sterso
1or difterent aquahisations less coniraisl  p & P, 40p)

THE POWERFET SPECIALISTS

J. W. RIMMER

ail order only to:

sfecificstion
aw 20H; J0KHs - S8
0 003" tvp

B5aB bed SV ALAR)
1058 {ret 1OQMV i1

M
Dept ETI/11. 148 Quarry Street, Liverpool L25 6HQ.
Telaphone: 051-428 2651

Tachnical enquirias:
367 Green Lanes, London N4 1DY. Tal: 01-800 6667

kit £50, bullt £B8. 32K memory

expmulon kit £74, buitt £52. Pows: supply kil [1190
| Modulator £3.50. Guard band Xit £10. Case £27.
Cegmon £22.60. Wermnon £18.95. Assembler/Editor
tape £25. Word Processor Program £10. Display
expansion kit for Suparboard 2 series 1 anly E14.
Cantronics intarfaca kit £10. 610 expansion board
.04, Minifloppy disc drive p.0.4.

Colour 2dapton board buik £48. .

| VIDEO GENIE £279

| Expansion box without/with RSZ32 £179/6208. Disk
drive £206. 16K/ 32K ram beard £83{128. Colourboerd

“.',34 96. Paraiel printer interface £32. Write for frae
software list.

PRINTERS

Buy any of the below and get a free interface kh and
word processor program for K101 or Superboard =
Epson MX70 £258. Epson MXBOT £388. Epson
| MXBOFFT1 £399. Epsorn MXBOF/T2 [443. Epson
Epson MX100 £575. OK|I Microline 80 £295. QKI
Microline 824 £39% OKI Microline 83A £839.
Centronics 737 £365. Seikoshs GPE0A £139.

TV GAMES*®

AY-3-9800 + kit £12.98. AY-3-8550 4 kit £9.26.

e s

SINCLAIR PRODUCTS®

SCI10 oscmmooo £339, PFM200 £43. PDM3S
£32.96. DMZ35 £53. DM350 £22. DMs50 £116.
Mncmwsicm Tv £68

BATTERY ELIMINATORS*

1 3-way type 6/7, 5/8V J00ma £3.50. 100ma redic

types with press studs 8V £4.95. 9 +3V £826. Car
grav‘anor 12V input, putpyt 3/4, 8/8/7, 5/9V 800ms

BATTERY ELIMINATOR KITS®

100 ma radio typas with Press-studs 9V £1.79, 9+ 9V,
£2.50. Slabll-zed B-way types 3/4.5/6/7.5/9/12/15/
; 100ma £3.12, 1Amp EBSO Suhll\udPOwe’ kits

18V 100ma £3.12, 1-30V 1A EBBD. 1-30v 2A
£15.30. TTL and pplios SV i
1.8A 9. 3A F14. 8A £23. I2V car convertors
6/7.5/3V 1A £162.

SHARP COMPUTERS

MZBOK 20K £380. 36K £394, 8K £408. PC1217 £82.

BI-PAK AUDIO MODULES®

ALIOA £4.35. PA12 £9 3. 9512 £1.75. T538 £2.50.
$.450 £2780. AL6D £5.62. PA1O0 £19.24. SPMB)
£5.26. BMTHO £6.35. SleveowCZtOO.ALm[l,SG.

VIC 20 COMPUTER

£173 with fres cables o syt normal cassere
racorders,

SWANLEY ELECTRONICS

Dept ET1, 32 Goldsel Rd., Swanley
Kent BR8 8EZ
Tel Swanley (0322) 84851

Postage £3.50 computers, £4.50 on Printers
and 45p on other orders, Lists 27p Post free.
Plasse add VAT o all Prices except thosa
sactions marked with 8 * which already
include it. Qverseas and official credit orders
walcome,

The fi

i

for Speakers

Just . will bring you the latest Wilmslow Audio
80 page catalogue packed with pictures and specifications
of HifFi and PA Speaker Drive Units, Speaker Kits,

Cabinet Kits . . ..

1000 itermns for the constructor.

CROSSOVER NETWORKS AND COMPONENTS.
GRILLES, GRILL FABRICS AND FOAM. PA, GROUP
DISCO CABINETS - PLUS MICROPHONES
AMPLIFIERS — MIXERS - COMBOS — EFFECTS -
SPEAKER STANDS AND BRACKETS - IN-CAR
SPEAKERS AND BOOSTERS ETC. ETC.

* Lowest prices — Largest stocks

* Expertstaff — Sound advice

* Choose your DIY HiFi

Speakers in the comfort

of our listening lounge. L
{Customer operated demonstration faciiities)

* Ample parking *

* Access Visa

American Express accepted #

0§25 529599
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ew prOIec' ... ‘Month Project Sase

January 1981 Audio%hilé’ FMTunér CL2 celg'éj'
If you're about tG start on a new project, you're no April 1981 Drum Synthesiser BOC
doubt locking for the right enclosure. With around May 1981 ;';';p' C?ngollttad ‘Iron ggﬁn?&se
1,000 different cases and 250,000 case parts currently A SAM 001
in stock, we must be your number one choice. Why June 1981 Antenna Extender BOA 115
not send for our catalogue, price £1 including P&P. Drill Speed Controller SAM 006
. July 1981 Super Dice BOC 450G
Spetlfy West Hyde' I Septemoer 1981 LAB PSU SWF 222
ovember usic Processor
we'vea g°°d case forit! Voice-over Unit ACE 150K
_ December 1981 TV Sound Tuner CL2 AEL
WEST HYDE See us at Breadboard stand nos 8 & 10 o

West Hyde Developments Limited i
Unit 9, Park Street Industrial Estate, Aylesbury, Bucks. Written or telephone orders accepted from Access VisA
Telephone: (0296) 20441. Telex: 83570 W HYDE G. and Barclaycard holders.

TWOSIDESTO
YOUR SUCCESS FROM VERO

grasykalind

e

L R

Component SiE

H
] &

Fully Compatible with indirect connectorsl riease Y ORDERCODE |DESGRIPTION |  SIZE PRICE
: ; SUPPLY QTY.
and c.:e."d '_:rames to the latest international | 200222718 | MICROBOARD |150 % 100mm| £3.47 each {including
specifications. 200-22270E | MICROBOARD 1160 x 233mm| £5.47 each VAT & carriage)

Accepts any Integrated circuit package - § frza
allows high packing density. I

Screen Printed with ‘island’
pattern for ease of use - ideal
for solder and wire wrap
applications,

I Name: =

l Address:

Vero Electronics Limited, Retail Dept., Industriai Estate, T P -
Chandier's Ford, Hampshire SO5 3ZR, Tel {04215) 62829 Lyﬁms—s 2102 — . . _Slg_ned_ D R D SEE s G

Postal Code: _ =
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The XR2206 is a high-quality function generator chip, capable of
producing sine, square, triangle, ramp and pulse waveforms. Ray Marston
shows how to use the device in this month’s edition of Notebook.

\J
AM INPUT E ) r =
SYMMETRY
ADJUST
SINE OR RAMPE il
ouTPUT
MULTIPLIER
it o E L AND SINE —43
SHAEER WAVEEORM
ADIU:
s —3
] 1) v-
TIMING mln_—
CAPACITOR
] SYNC
HoutruT
TIMINGAT ) ke T REFERENCE
reSISTOR |7 - ORS T emse
CURRENT
SWITCHES
TIMING -
AEodToR 3] o

Fig. 1 Block diagram and pin notations of the XR2206 function generator IC.

—
+12 7018V

Af
1}

220R

XR 2206

B
{

100k
FRECQUENCY

Fig. 2 Simple singlesupply wide-range sine wave
generator (10 Hz to 100 kHz). See Table 1 for values of C3.

useful function generator or waveform generator chip

available. It can generate sine, square, triangle, ramp and
pulse waveforms at frequencies ranging from a fraction of a
hertz to several hundred kilohertz, using a minimum of external
circuitry. The frequency can be swept over a 2000:1 range using
a single control voltage or resistance, and sine wave distortion
can typically be as low as 0.5%. The chip incorporates special
buiit-in modulation facilities that enable the generated
waveforms to be subjected to AM or FM control, or' to phase-
shift or frequency-shift keying.

The XR2206 chip is housed in a standard 16pin DIL package
and can be powered from either single or split supplies in the
range 10 to 26 V. The sine wave output of the device has max-
imum amplitude of about 2V, . andoutputimpedanceof600R
The frequency stability of the IC is excellent, being about 20
ppm/°C for thermai changes and 01%/V for supply voltage
changes.

The XR2206 integrated circuit is undoubtedly the most

—_— -9V

J.
+
.;:‘2
E

l a2
o %0
SYMMETRY I

> > ea3
; A70R
er7 4 E THD l
PRI L_ |
a7k

XR 2206

IL

ki A

L
T

)

v
100k [2]
FREQUENGY W

Fig. 3 High-performance splitsupply sine wave generator. See Table 1 ior values
of C3.

-

Cc3 FREQUENCY RANGE

1u0 10 Hz TO 100 Hz
100n 100 Hz TO 1 kHz
10n 1kHz TO 10 kHz
1n0 10 kHz TO 100 kHz

Table 1. Values of C3 for different frequency ranges.

86

Basic Waveform Generators

The XR2206 is a reasonably easy IC to use in basic
waveform-generator applications. Figure 2 shows how to con
nect it for use as a simple widetange sine wave generator that is
powered from a single supply source inthe rangel 2t018V.The
main timing resistance comprises R3-RV1; it is connected bet-
ween pins 7 and 12 (ground) and is aulomatmally selected by
feaving pin 9 (FSK input) open circuit. The operating frequenc,v
can be varied over a decade range (using RV1) with any given

ETI DECEMBER 1381
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value of C3, as indicated in the diagram. The circuit generates a
sine wave output at pin 2, since a 220R resistor is wired between
pins 13 and 14 of the iC;typically, the sine wave distortion is less
than 2.5% with this simple connection.

In Fig. 2, the voltage to pin 3 is biased at half-supply volts by
decoupled divider R1-R2, so the pin 2 sine wave is also biased
near halfsupply volts, PR1 enables the pin 2 sine wave
magnitude to be preset to a value at which distortion (due to
clipping) is minimal. To set PR1, first disconnect R4 (so that a
triangle output is obtained), then adjust PR1 so that no triangle
clipping is visible. Now reconnéct R4 and check that a decent
sine wave is available. Sine wave distortion can be reduced
below the typical 2.5% value, if desired, by replacing R4 with a
470R preset and adjusting it for minimum distortion. The final
sine wave output of the Fig. 2 circuit can be fully varied by RV2.

The Fig. 2 sine wave generator can be modified for split-
supply operation by replacing all ground connections with
negativerail ones and by taking level control PR1 to the com-
mon supply. (ground) line as shown in Fig. 3. This circuit also
shows how the total harmonic distortion{ THD) of the sine wave
can be reduced to a typical value of 0.5% with the use of
presets PR2 and PR3; these controls must be adjusted alternate-
ly to give the best possible sine wave output, after first setting

O agv

R3
k7

<t .C1
S PR&
9 ::orkssﬂ
1k
o ABIUST
L ~ TOFPINI
T OF XA 2208
PRI
RS ATk
kO LEVEL
4+ PRESET
C
-=10u

TES
Rs gco
ak7

l

Fig. 4 Add-on medification for applying limited DC offset or nulling to the out-
put of the Fig. 3 circuit.

—_—0 v

The XR2206 can be made to generate linear triangle
waveforms by using the basic circuits of Figs. 2 and 3 without
the sineshaping resistors. Figure 5 shows the circuit of a
variable-frequency splitsupply triangle waveform generator.
When used with a + 9V supply, the circuit can typically pro-
duce ramp signals with maximum peak-to-peak amplitudes of
12 V before clipping occurs.

—C 49V
o
“Lc
= U avo—q1 16}—
=4 ks AU
4k7
L__ i
XA 2206 ;
€3 £
+ = bt
c2 |
T t0u I
L
RIS | 5 SOUARE
WAVE
+ DUTEUT

Rv1
| 100k ca
FREQUENCY Tou

ol

Fig. 6 Simple fixed-amplitude variable-frequency square wave generator. See
Table 1 for values of C3.

o L) 19V (MAK|
CMOS INVERTER MADE
A2 FROM 4001B, 40118, ere.
ak7
TOPINI
OF XR 2206
ouT
[+ 5 ~9V IMAX]

Fig. 7 Add-on variable-amplitude circuit for use with the square wave generator
of Fig. 6.

0 v
-9v
.
TC| RV2
10u 1 6 f— K7
OUTPUT
LEVEL
| -
‘\%«‘ — ouT
: ;
PR . .
a7k XA 2206 2
LEVEL b
PRESET Vel
c3 i
b =
Lz
— 0
L=
R ‘
10k
af— |
l+
av1 =2
100k
FREQUENCY -|-$3u
—0 -9V

Fig. 5 Variable-frequency splitsupply triangle wave generator. See Table T for
values of C3.

77T 47k

O

—4
1

-V
L 1 6 f—

- 2w
7 BISTORTION 3 gk

SINE

: PR1

LEVEL

+9V

SINEFTRIANGLE
ouT

QUTPUT

PRESET xR 220¢ Sl TRIANGLE |
T |
" F
ez o
w—] —
100k
= of— seUARE
+
AV1 ==
100k
FREQUENEY

Fig. 8 Simple splitsupply sineftrianglefsquare wave generator. See Table 1 for
values of C3.

PR1 to give a non<clipped triangle waveform as already de-
scribed.

When using the low-distortion sine wave facility illustrated
in Fig. 3, note that the signal appearing on pin 3 of the IC is
similar to that of pin 2 but has lower distortion and higher out-
put impedance; also, the pin 3 signal is closely centred on the
common or ground line, but the pin 2 signal is offset by a few
hundred millivolts. If desired, slight DC offset can be applied to
pin 3, to bring output pin 2 to precisely zero offset value, by us-

© " “ing the add-on modification shown in Fig. 4.

ETI.DECEMBER 1581

The XR2206 can be made to produce fixed-amplitude
square wave signals at pin 11, either independently or
simultaneously with sine or triangle waveforms, by wiring 4k7
load resistor between pins 11 and 4, as shown in the splitsupply
circuit of Fig. 6. Therise and fall times of the square wave output
signals are typically 250 ns and 50 ns respectively when pin 11 is
loaded by 10pF. Figure 7 shows how a simple CMOS inverter
stage can be used as a buffer between pin 11 and the final

£av

square wave output, to give a variable amplitude with improv-’

ed rise and fall times.
87



FEATURE : Designer’'s Notebook

Naturally, the basic sine, triangle and square wave
generator circuits of Figs. 2 to 6 can be combined in a variety of
ways to make multi-function waveform generators. Figure 8 for
example, shows how various circuits can be combined to make
a simple splitsupply sineftriangle/square generator. Here, the
fixed-amplitude square wave is taken directly from pin 11 of the
IC and is produced simultanecusly with the variable-amplitude
sine or triangle waveforms, which are selected by SW1.

Pulse And Ramp Generation

All of the circuits that we've looked at so far produce sym-
metrical output waveforms. The XR2206 can be made to pro-
duce nonsymmetrical waveforms, such as ramp, sawtcoth and
pulse waveforms, by shorting the pin 9 FSK terminal to the pin
11 terminal, as shown in Fig. 9. Thus the circuit uses R1-RV1 to
time one half of the waveform, and R2-RV2 to time the remain-
ing half of the waveform.

The Fig. 9 circuit produces a variable-amplitude variable-
slope ramp output waveform from the slider of RV3, and a
simultaneous fixed-amplitude pulse or variable mark/space
ratio rectangle waveform from pin 11.The rise and fall (or on
and off) periods of the waveforms can be independently con-
trolled by RV1 and RV2 and can each be varied over a 100:1
range, giving a total mark/space ratio range of 100:1 to 1:100.

O oV

+ -V
=0 |
RV3
ity 1 16 %7
RAMP
R3
a7

LEVEL

AAMP
OUTRUT

JERSRERT
n

I PR1
a7k

LEVEL
PRESET

XR 2208

I—Jllll
3

—

PULSE
oUTPUT

.

e — =\ oy

-3V

Fig. 9 Variable pulse and ramp generator circuit. See Table 1 for values of C3.

AM Generation

The amplitude of the pin 2 output signal of the XR2206 can
be modulated by applying a DC bias and a modulating signal to
pin 1 as shown in Fig. 10. The amplitude of the pin 2 signal varies
linearly with the applied voltage on pin 1 when this voltage is
within 4 V of the halfsupply value of the circuit; in splitsupply
circuits, of course, the halfsupply value equals 0 V. When the
pin 1 voltage is reduced below the halfsupply value the pin 2

MODULATION
INPUT

Fig. 10 Add-on AM facility for a splitsupply circuit.
88

signal again rises in direct proportion, but the phase of the out-
put signal is reversed. This last-mentioned phenomenon can be
used for phase=shift keyed {PSK) and suppressed carrier AM
generation.

The pin 1 terminal of the IC can also be used to facilitate
gate-keying or pulsing of the pin 2 output signal. This can be
achieved by biasing pin 1 to near half-supply volts to give zero
output at pin 2, and then imposing the gate or pulse signai on pin
1 to raise the pin 2 signal to the desired turn-on amplitude. The
total dynamic range of amplitude modulation is 55 dB.

FM And Frequency-Sweeping

The frequency of oscillation of the XR2206 is proportional
to the total timing current (!;,) drawn from pin 7 or 8 and is given
by

f=320x1 pHg
C

where |, is in milliamps and C is in microfarads.

The timing terminals (pin 7 and 8) are low-impedance points
and are internally biased at 3 V with respect to pin 12. The fre-
quency varies linearly with |, over the current range 1 uAto 3
mA. Consequently, the frequency can be voltage-controlled by
applying a voltage in the range O to + 3 V between pin 12 and
the timing terminal via a suitable resistor, so that the timing cur-
rent is determined by the resistor value and the diiference bet-
ween the internal (+ 3 V) and external (0 to 3 V) voltages. This
simple technique can be used to either frequency-sweep the
generated signals using an externally applied sawtooth
waveform, or to frequency-nodulate the waveforms with an ex-
ternal signal.

Fig. 11 Frequency-sweep circuit giving a 6:1 frequency range.

Figure 11 shows the basic connections of a simple
frequency-sweep circuit with a 6:1 range of frequency
coverage. The external sawtooth has a peak amplitude of 2V5:
when the amplitude is zero, 3 V is developed across R and the
frequency is 1/RC, as in the case of a normal resistance-
controlled XR2206 circuit. When the sawtooth is at its peak
amplitude of 2V5, only OV5 is developed across R and the fre-
quency falls to 1/6RC. The frequency is thus determined by the
instantaneous value of the sawtooth voltage. The frequency
can, in theory, be varied over 2000:1 range by using this simple
frequency-sweep technique.

Finally, Fig. 12 shows the basic method of applying FM to
the standard XR2206 circuit. Here, the external modulation
signal is applied to the junction of R1-RV1 via blocking
capacitor C1.

c
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Fig. 12 Simple FM facility for the XR2206.
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LCD DIGITAL
MULTIMETERS

WHILE STOCKS LAST!
MODEL 6110

37, Digit LCD featuring 23 ranges
with volts/ohms autorange. unit
and sign indicators. 10 amp AC/DC.
battery warning. low power ohms

instruments
ranges. Range hold and continuity - F
buzzer. Fuse protected. Resolution Sabtl"‘onlcs a

0.1mV DC. 1mV AC. 10 micrpamp.

Pt I i il | ‘Making Performance Affordable’

Fitted top quality rotary switch.

An entire
range of
low-cost

"2010A 3w-Digit LLED. Bench DMM S020A 1Hz-200KHz Function Genesrator
Was £85.95 as advertised by us *2015A 3%-0ight L.C.O. Bench OMM "B110A 100MHMz 8:Orgit Fraquency Mater
olo SERLES SN, Iitiop Bt 2 anes Mt
Now £59 95 pos! paid 2033 ;ﬂ\ﬁlrbiqli?tcglgp:an'd DM 80008 1GH2 Q-Diglthrequ::cyn:d,nta: -
B LIMITED OFFERS plus free carry case. *2035A 3% Diglt L'C.D. Hand DMM 8700  10MHz Universal Froquency
WHILSTSTOCKS LAST paNcEQ T T e BN -85 GooMn: Prascaler
| ORDER BY POST OR 9005  5MHz Single Trace Oscilloscope
PHONE IN WITH AC/DC Current- 20mA/200mA/10 amp * Also avallabie in kit form.
ppioll U alSc il A v Test our low priced test equipment. It
BARCLAY - VISA - 20¥/200V/1000V. P EHE D :
ACCESS - TRUST AC Voltage - 2/20V/200V/600V measures up to the best. Compare our
CARDS. Resistance (auto)-200/2K/20K/ specs and our prices - no-one can beat our
gEDR2UCKohmt price/performance ratio.
ALSO AVAILABLE MODEL 6220 Full colour illustrated
As 6110 but without range hold and continuity buzzer. brochure and price list from:
Only two AC/DC 200mA/10 amp ranges i.e. 22 ranges. BLACK STAR LTD., 1Bl
Was £55.95. Now £42 .98 post paid. 9a Crown Street,St. Ives,
= Cambs. PE17 4EB

AUDIO ELECTRONICS """

Tel: (0480) 62440. Telex 32339

OPEN SIX DAYS A WEEK @ CALL IN AND SEE FOR YOURSELF

301 EDGWARE ROAD. LONDON, W2 18BN, ENGLAND. TEL 01 724 3564
ALSO ATHENRYS RADIO. 404/406 EDGWARE ROAD, LONDON W2
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A moving coil

cartrid

breaks the

1

s o

The new MCB88E represents a breakthrough in high
output moving coil cartridges. No step-up device
or amp is required and it is available at a sensation-

al price of only £39.95,
1 The high output voltage of
2.5mV does away with the

yet generating high magnet-
ic flux density; compliance
of 17 cu’'s. Theresultisa

need for a head amplifier or cartridge with flat frequency

step-up transformer, which
add to the expense of using
most previous moving coil
cartridges.

response over the super wide
range of 20Hz - 40KHz,
removing the distortion
caused by certain frequencies,

We can t emphasise enough, which can be found in many
just how advanced the tech- conventional cartridges.

nology that has produced
this breakthrough is — a
miniaturised and specially
shaped armature; unique
-coitl winding technique; a

& magnet that is so compact,

Coral’s considerable exper-
ience in moving coil cart-
ridges has enabled them to
offer the ultimate in quality
and performance at this
incredibly low price.

® We wetcome callers to our South London Showroom

for demonstrations.

® Engiries and information phone: 01-690 8511, Ex. 32.
® All products are only available direct or from selected
authorised dealers throughout the U.K,

VIDEOTONE

|

98 CROFTON PARK ROAD

LONDON SEA4.

Send for. our. free brochure and
details of:outlets in the U.K_"

nost to: Videotone, Crofton Park Road, London SE4. ET12

2 NAME __
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-
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SAFGAN DT-400 Series
BRITISH MAKE
- DUAL TRACE 'SCOPES

DT-410 10MHz | DT415 15MHz DT-420 20MHz

*CH1, CH2: Smv/div-20v/div #2-Modulation
% Time Base: 1 sec/div-100ns/div *CAL output IV 1KHz
* XY Facility: Matched XY inputs WGraticule blua ruled 8x10 div {4"
*Trigger: Level control, * slope selac- CRT}

tion . *Size: H215mm, W165mm, D280mm
“* Auto, normal, TV triggering *Weight: 4 kgs.

PROBE (XI-REF-X10) £10.50
SAFGAN ELECTRONICS LTD

"9 24 GUILDFORD ROAD, WOKING, SURREY
(s Tel: Woking (04862) 69560 | mzom

Carriage: England & Wales £6.50 + VAT. Scotland £8.50 + VAT
London Stockist: Audio Electronics. Tal. 01-724 3564
Narth West Stockist: Darom Supplias, Warrington, Cheshirs. Tel: Warr. 64764
Avon Stockist: L. F. Hanney, Bath, Tel: Bath 24811
Cardiff Stockist: Steve’s Elactronics Supply Co., Cardiff. Tel: 0222 41505
Chesterfleld Stockist: Kays Elsctronics, Chasatertield. Tel: 0248 31696
Newcastle Stocklst: Aitken Bros. & Co., Newcastle, Tel: 0632 26729
Blrmingham Stockist: P.A.T.H. Electronic Services, Birmirtgham. Tel: 021-327-2339

Derby Stockist: RTS, Derby, Tel: 0332 412235

= A SOUND GHOICE

'FACTORY FRESH THANDAR

; TEST EQUIPMENT BY SINCLAIR
LSS The very latest TM352 HAND
'LCD DIGITAL MULTIMETER

* 4.3 digit d:splay.

+ DC and AC volts.

" * DCcurrent.

+ Resistance and dwde check.

w Audible continuity check.

* hFE measuraments.

* Laest push-bution contrais for ease of aperation.
DC voltage 200mV, 2V. 20V, 200V, 1000V.

AC voltage 200V and 1000V

BC current 200pA. 2mA, 20mA. 200mA, 10A
Resistance, dicde check and continuity test ZK{}.
20K, 200K, 2000KG.

hEE measuremeant 0-1000.

Power requirement 9V (PP battery).

Price £49.95 lincluding test leads and battery.
Carry case £3.45.

SC110 FULLY PORTABLE OSCILLOSCOPE

The new Thandsr SC110 represents a breakthrough in ascillascope development. The
Fult-sized performance SC110 is less than 2" thick and weighs
* 10MHz bandwidth under 2lb.. yet it retains the standard
* 10mV per div. sensitivity. features of a bench oscillos
*® Full tngger facilities are provided. - 2
including brightline and auto..
with TV line and frame filtering.
* Runs on ordinary HP11 [four)
batieries
Baslc price £139.00. Opticnal
extras: AC adaptor £5.89. re-
chargeable batteries £8.63, X1
probe £9.78, X10 probe £11.50,
carrying case £8.88. # All genuine Thander sccessorias.
All prices inciude V.A.T. Official orders welcome. Mail order only, or callers by
prior appointment. Barclaycard/Access welcome. Cash/cheque, elc., with order.
Large s.a.e. for compiete Thandar list. Govarnment and Educational Estab-
lishments offtclal arders welcome.

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex. 559 5TY

Tel: Southend 627572

~ B.K. ELECTRONICS
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. HOME SECURITY

KITS

HOME OFFICE
APPROVED

CONTROL UNIT FEATURED IN OCT. 1981 MICROWAVE INTRUDER DETECTOR KIT

'ELECTRONICS & MUSIC MAKER' MAGAZINE nzaa-,ma,, BASED ON LATEST ‘MULLARD' DESIGN
| 4 Helston Close, Linton, Burton-on-Trent, Staffs. DE2 GPN

THE P R @& e
;I g . 27/81 Il'luiacl-acu:nueum

Practical Electroncs. Sepe

27FM CB PORTABLE

THE . RANGER CB rig has been The unit plugs into the mains, 12V

designed to fit the new legal Home  car outlet, or runs on builtin re
Office specification, and starts off as chargeable batteries ({built-in charger.
a hand bh#ld . unit complete with Up to 6 miles range in town to keep u
aerial, mic., and rechargeable batteries. touch with family and friends.

' i’a} . sPEC.

4 1A “FEL = RF.Power Output %-1 Wanl
R L R A [ internal speaker) % Watt
( 1T ,..."‘_;\ ). & > . Modulation: FM; freq. 27.6MH1-28)MH2
‘s i e Ak M« lCB Band} {excellent speech quality
oy ,c:xm‘.ﬁ;lja-“e?,%PM 5 No. of channels (max): 6
EQTiﬁaﬁﬁjigﬁ"ﬁair o Fully prptected against bad aerial
N connection,
(INC. VAT + £5.90 P.P.}
This effer price includes rechargeable -
batteries, mic., aerial, mains lead and COmmg soon...
2 channels. , )
Extra channels,£2.25 each + 50p P.P. + VAT Base/Mobile Add-On |
Extra aerials £3.95.each + 80p P.P. + VAT Unit to give 4 Watts
(Pastage free_with kit) and 40 Channels
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BUILD THE WORLD FAMOUS
CHROMA-CHIME

Give your frisnds a warm welcome. Yes, think how

delighted and amazed they will be to hear the

musical Chroma-Chime play when they press your

button!

The Chroma-Chime uses a microcomputer to play

24 well-known tunes. The kit is simplicity itself for

ease of construction. Absolutely everything needed

is supplied, including:

¥ Resistors, Capacitors,
Diodes, Transistors,

1.C. Socket and all hardware
4 Texas Instruments TMS
1000 microcomputer
Y Comprehensive kit
manual with full

circuit details

Reidy built version also
avallable. Special offer price

£15.95incl. p&p. |

Plays 24 well-known tunes including:

Star Spangled Banner, William Tell Overture,

Greensleeves, Rule Britannia,

Colonel Bogey, Oh come all ye faithful,

plus many other popular tunes,

Y No pravious microcomputer experience
necessary

% All programming retained is on chip ROM

Y Fully guaranteed

% Ideal present any time

TMS 1000N Tt

-MPO027A Micro-computer chip available separately
if required. Full 24 tune spec device fully quaranteed.
Ths urigque chp can be usad not OAly for electrome coor chumes
Dut 1ot OIME? IOEELY rethintig MusCal outpul:
CarHoms Musicsl Boxes  Alarms
Amusement Machines  Pubhic Address el -~

o e 0 AR s ] AP e vhi

L & orSfor£1 2.50 incl.p&p..
ALL CHAOMATRONICS PRODUCTS SUFPLILD WITH MONEY BACK GUARANTEL
: PUERSL ALLOWY 7-2t AYS FOR DELIVERY
D S N S G S D G S
Piease send me:
TO: CHROMATRONICS, RIVER WAY: HARLOW, ESSEX.
NAME

ADODRESS ER

M O Do & QY

—_—— -
ET1.12.81

| enclose cheque/POvaluet _
or debitmy ACCESS/BARCLAYCARD accountno.
N 5P A O O Y O

L - =

| SO

Signature

CHROMATROAICS
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Has seven years
of success gone

PROVED

W IM

heads?

"MINIMAX

With the Minimax II, Videotone revolutionised the market
by establishing an opening for smatl, high quality speakers.
Natural evolution has brought about the new Minimax 2,
retaining all the qualities of clarity and sensitivity. This
ideal combination of size and performance is a proven
success, acclaimed by the press and public for seven years.

POPULAR HI-FI
“*Switching to the Minimaxs’

from any of the others produc-

ed an open and natural sound
as though something had been

taken away. It had, the colour-

ation had gone.”” Comparative
test OCTOBER 1975.

HI-FI ANSWERS

Their modest appearance and
price disguise their startling
abilities. Never have we heard
such a small speaker sound
so big!” JANUARY 1975.

PRACTICAL HI-FI & Audio
““The depth, clarity and open-
ness of sound produced is
quite astonishing”, JUNE '75

WHAT HI-FI
‘. . the ability of the Mini-

max to take a lot of power and
still sound good could be
decisive”’ — Comparative test,
APRIL 1977.

PRACTICAL HI-F!

The little Videotone scored
highly for such a small inexpen-
sive loudspeaker”.

JANUARY 1981.

Spacification:

Recommended amplifier power:
10 to 40 watts rms into 8 ohms.
Frequency Response:

80Hz — 20KHz15dB.

Finish: natural teak, veneer
with biack frets.

Size: 10 7/8" high, 6 3/4"* wide,
7172 deep.

Weight: 4.1 Kgs (9 Ibs} each.

GNLY £69.95 A PAIR

® \We welcome callers to our South Lordon Showroom
for demonstrations.

® Engiries and information phone: 01-6908511, Ex . 32.

@ All products are only available direct or from selected
authorised dealers throughout the U.K.

WVIDEOTONE 98 CROFTON PARK ROAD

N 4 |

Send for our free brochure and
details of outlets in the U.K.
e [ & ¢ X 0 b __ B 0 |

Post to: Videotone, Crofton Park Road, London SE4. ET12
J vave |
I ADDRESS l

L--——-—-----—J
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6809 Single Board Computer _
IEE S- 100 Standard

4K/BKI1GK ROM 2l< RAM, ACIA , 8080 simulated

1/0, RS-232 Handshake. 8 sel. Baud Ratas

BARE BOARD E439r&
'ses 6809 : 6850 : 6821 — Buy set for £10.40.

COMPLETE KIT £175 + 15% VAT + £1 P&P.

Manusl includes: 11317in. Schematic Parts List.

usar notes. Software listings and morel

ADMONS (2718) f£24.00

DATA AVAILABLE ON 6808. SAE piease.

KITS FOR BEGINNERS

Electronic Wheel of Fortune
Fun Kit £6.00
Ultronic Fly Repeiler
A must for campers £4.50

MICRO TIMES
19 Mill St., Bideford, North Devon,
EX39 2JR, England
Telephone Bideford (023 72) 79798
TRODUCING CMOS AND TTL
sea below 1or micro orices
THYRISTORS
1060 op

 s.100
PROGRAMS MOST
|FAMILIES OF EPROMSI

}Bareboard
| Promwriter

ATETY
INTERLOCKED U.V
SOURCE
Data availebie
£48.50 each

4 .
7405181

—5)

VOLTAGE
REGULATORS

74L8112
7415123
J4aL5125
7408132
74L5138
74L5151
T4L5155

Tyt

$EFoEEE

7415393

LOW PROEILE
DIL SOCKETS

=3

§:‘

| 8T95
ICM7555

Top
£1.50
£1.50
E150

30p

ERCODER
TRANSMITTER

DECODER
LM 1872
Cata 01 o
SAE 20p.

TiL32
TIL208 rad
TIL232 green
TIL212 yell.
TiL216 red
TIL228 red
TIL220 red
TiL224
TIL311
TIL312/3

£1.90
Large

SN /647INE1 75 en
SGUND
EFFECTS
GENERATOR
Suitable for video
games,. alarmsg,
tays. etc

oaa 7Bp
SAE 20p

Large
INTERSIL
ICL 7660

Voltags Converter
£2

Data  20m

Large
SAE

KiT*

Incl. all

Promwriter*
; Del: 3wesks

parts  sckis.

IWHEEL OF FORTUNE
|ULTRONIC FLY REPELLER £4.50 |

5-100
KLUGE CABD

PLIFY R PROJECTS WITH
A PROTOTYPE BREADBOARD

0n~ rdP«r Suppliesupto3
of which can be +5,0r =5, £12.
4 Switch Selectable Mamory or
Device Address.
4 On-Board Address/Device De-
ooding.
rectional Data Bus Buffer-

ing.
% On-Board Walt States.
Jr Large Sreadhoard Ares
fare Board & Manua!. £33.00 .
Complats kit £148 Delivery 2 wks

FLOPPY DISC
CONTROLLERS

FoVri

F01791-2

WD 186310

WD2143.01

WSPECIAL % Comptete Pig.

Inclydes FD1791-2 + WD159'ID +
WD2143-01.

Set data availsble £3.00 {S1p SAE
please).

EPROMS

7708 450ns
2716 5v 450ns.
2132 Inte| type
Buy 5off lor

MEMORIES

2114 450ns
2“4 300ns

€130 £1.25
€1.45 £1.40

TCS5 4P £3.85 £3.45
(AK CIZWDSHAMﬂKxAMSOns ) e “

HM 6116-3{16K
150ng} €15.50 €15.2%

230AS510/0 £22.50

ZB0SY0/t E17.50

ZB0AS10/1 £22 50

ZBUSIO/Z £17. 5-0
8 10,

Z80 COMBO CHIP
K3886. 272 meg.
£ clus S1p

} AY-3-8910

GISOUND COMPUTER
CHIP
Fealures;
Full sohtware control of sound
ganeration
- Interfaces with most 8-bit and 16-
bit microprocessors
3 independently programmes
snolog autputs
Two B-bit general purpose VO

s
= Single 45 voit supply
SPECIAL PRICE £8.95
Data E1. Larga SAE please

VEROBLOC
SOLDERLESS
BREADBGARD

360 rofiable contacts. Will accom-

mogate any size iIC. Can be full in-

teriocked one with anather
ﬁ 55 each

5100 mervpoinn otyping Boards:
Microboard Pattern 06-2175L
£18.40

Sq.Pad Unlversai Pattery £18.40
Prototyping Board for your APPLE
/1TT 2020 £8.37

~ JANTEX SOLDERING

IRONS

Modal CX. 17w

Kit SK1, 15w

Ingl. baulmnd + $older.
Kit SK3. 1

Kit SK4. ZEW 00
SK3and SK4 complate with stand.
MLX Repair Kit £4.30
Cen be used where no mans elec.
is available,

Spare Bits 50p

ORDERING
IN FORMA.-

£d.2s
£8.00

PEP,
0 alt

Pluaseadd 50
Plus 15% VA

EXPDRE ORDERS

OME
PI ease add 5% VAT after P&P.

Schools. Univ. Official Ordars wel-
QoM.

k is our ?ohcy to offer you brand
new, futl-spac. devices. Prices
subject to change without notice.

POWER........

— hydraulic drive

@nmnrrop
UER

LTD
ELECTRONIC KITS

7 HUGHENDEN ROAD, HASTINGS, SUSSEX. TN34 3TG
Telephone: HASTINGS (0424} 436004

PRECISION ...

— feedback closed ioop syste

POWERTRAN

— professional engineering

PROGRAMMABILITY ........

- dedicated processor

PUBLICATION ........

— November issue of

‘PRACTICAL ELECTRONICS’

ET1 DECEMBER 1981

KS100 MIN! VHF SUPER-REGENERATIVE
RECEIVER 8¥-103MHZ 8V D.C £5.34 inc VAT

KS200 MINI F.M. TRANSMITTER 88-108
MHZ Y D.C (NOT LICENCEABLE IN
UK} £7.38 inc VAT

KS240 3 CHAN SOUND TO UBHT, QUTPUT
3 X 1KW 240V £13.70 inc VAT ~

e
KS280 3 CHAN CHASE LIGHT, KW PER
_ CHAN. 240V A.C £11.27 inc VAT
LTy

K272 6 CHAN HIGH POWER VU DISPLAY,
300W PER CHAN, 240V A.C £21.28 inc VAT

QPERATED SDUND T0 LIGHT, 300W
PER CHAN 240V ALC £14.43 inc VAT

UK564 LGGIC PROBE. SUITABLE FOR
TTL-DTL-SMOS CIRCUITS, 5V D.C 1348
ne VAT

UK893 CROSS HATCH GENERATOR
A.F. DUTPYT, UH.F. INTERNAL 3V D.C
SUPPLY £22.84 inc VAT

BAACLATCARD

st & Packing, S0p per KS kit, 75p per UK kit Send 20p SAE. for camalogue of o |$
extensive fange of kits & cabiners. Yrade, Educstional & Export enquines weicomed. i

\_...—J
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ETI PCB SERVICE

Up until now PCBs were always the hardest component to obtain for a project. Of course
you could make your own, but why bother anymore?
Now you can buy your boards straight from the designers — us! As of this issue all (non-
copyright) PCBs will be available automatically from the ETI PCB service. Each board is pro-
duced from the same master used to build our prototypes, so you can be sure it's accurate,
and will be finished to the high standard you would expect from ETL.
In addition to the PCBs for this month’s projects, we are making available some of the more
popular designs from our recent past. See the list below for details. Please note that NO
OTHER BOARDS ARE AVAILABLE. if it's not listed, we don’t have it!

APRIL 79 Bench Amplifier Smart Battery Charger

Guitar Effects Unit Fourlnput Mixer

Click Eliminator AUGUST 81

JANUARY 81 System A Power Amp(A-PA}
LED Tacho Flash Seguencer
Multi-Option Siren Hand-clap Synthesiser
Universal Timer Heartbeat Monitor

JUNE 79
Accentuated Beat Metronome

FEB 80
. Watchdog Home Securit

Tuning Fork FEBRUARY 81 (two boargs) /
MARC Infra-red Alarm(four boards)
Signal "I:'r:t(:)er Pulse Generator SEPTEMBER 81

: Mains Audio Link (three boards)
AUGUST 80 g"ARCH 81 A Laboratory PSU
CMOS Logic Tester ngineer’s Stethoscope
Capacitance Meter
Ultrasonic Burglar Alarm

OCTOBER 81

Enlarger Timer

Sound Bender
Thermal Alarm
Micropower Pendulum

APRIL 81

Musical Box

OCTOBER 80 Drum Machine (two boards)
Cassette Interface GuitarNote Expander

Fuzz/Sustain Box

JUNE 81
NOVEMBER 80 Mini-drill Speed Controller NOVEMBER 81
Touch Buzzer Antenna Extender Music Processor
Light Switch Alien Attack Voice-Qver Unit
Metronome LED Jewellery: Cross Car Alarm
2W Power Amp Spiral(two boards) Phone Bell Shifter
RIAA Preamplifier Star{two boards)
Audio Test Oscillator Waa-phase L S

JuLy 81 Alcohometer (two boards)
DECEMBER 80 System A A-MM/A-MC Bodywork Checker
Musical Doaorbell System AA-PR Component Tester

- S GRS GRS NN Gown D SN SHES SIS S S g D s ) S S s SR G S S EE S G S SN S S G S SN S S S sevy G S G e vl SR GEm SR S

Send to: ETI PCB SERVICE, ARGUS SPECIALIST PUBLICATIONS LTD, 145 CHARING CROSS ROAD, LONDON WC2H OEE

BOARDS REQUIRED PRICE

ORDER BY POST WiITH BARCLAYCARDIACCESS,
CHEQUE OR POSTAL ORDER

BARCLAYCARD
[
VISA

L

4T'é 3[ TL
51224 | | |

Please debil my account TOTAL ENCLOSED £ |

SiEpalre L ianaannnna Please allow 14 days for delivery

ADD 40pp & p

i
[T

94 ETI DECEMBER 1981




PCB Foil Patterns

The foil patterns for the two computer expansion boards are not

included because they're too big, copyright, and not many of our

readers can make plated through holes! The PCBs are available from
" Watford Electronics.

- - 7

N

,
L

ﬁ h«»
TESTER
== =0

m

LS Rg} - Above: Component Tester PCB.

o
CHECKER

Above: Foil pattern for the Bodywork Checker.
Below: The board for the TV Sound Tuner.

ETI DECEMBER 1981 85



PCB Foil Patterns

The two foil patterns for the Alcohometer.

] ETH
REACTION

DOSSING DOWN?

This feature could be better described as ‘one man’s fight
against the system’, or even, ‘how not to knuckle under
when your DOS dies!” As you may have already guessed
this is the story, with the software to prove it, of one
individual’s desperate fight to replace his old and dying
DOS. The system is NASCOM, the routines are universal
— you can re-write them into whatever machine code you
wish — and the result is superb. So, if your discs are down
in the mouth as a result of an unusable DOS, cheer them
up with our next Jssue.

TRIED AND TRUSTED

Many of the original breed of personal computers have
been slowly upgraded or replaced over the years. Not 50
the Exidy Sorcerer — despite a rather bleak period it’s still
with us. Continuing our series of rereviews of popular
machines we take a long look at this grand old system
through the eyes of a family of dedicated users.

96
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ISSNO142.7210

70p

TECHNOLOGY TAKES OVER

Over the next 12 months you are going to hear an awful
lot about [nformation Technology, what IT is, what T
does and how IT is going to affect your lives. [nformation
Technology is already here and working. In this issue
we've spoken about the Teletext system, and next month
we’ll be going over the.inner workings of the Prestel
system, Britain’s leading example of IT. Prepare yourself
for the next year — order next month'’s issue today.

AND THE REST

As if the above were not enough to tempt you, the next
issue will also contain a full digital storage ‘scope
simulator for the classroom, routines to explain how
computers crunch numbers, a simple statistics calculator,
programs to pack your data tapes more thoroughly and all
the usual features that you expect to see each month. A
bumper bundle and all for less than the cost of a couple
of pints!

ETI DECEMBER 1981



BRANDED INTRUDER ALARMS AT
DISCOUNT PRICES FOR LIMITED PERIOD ONLY

Alarm with self-contained siren. Keyed and timed entry, using
minimal power consumption on stand-by. With circuit fault
indicator, 3 reed switches, 1 pressure mat, wire and full

instaitation instructions. £36.80
Siren extension unit lo increase range £11.75
Self-powered siren [sounds if separately attacked) £25.00
Self-powered bell [sounds if séparately attacked) £29.00
Reed switches (surface) £1.00
Reed switches (flush) £0.90
Pressure Pad — 27" x 15 £2.20
Pressure Pad — 227" x 6+, £1.60

All above prices inclusive of V.A T, and pastage. Terms: Cash with order.
Wiite to Yale Security Products, Waoad Streer, Willenhall,
West Midlands WV13 $LA. Telephone: 0902 66911, Telex: 338251,

MEMOoTeEch

48K MEMORY EXTENSION FOR

™HEZX81

uuuu e CABLE COMRR C1M0

MEMOTECH
memory extension
board

The MEMOTECH memory extension board will allow
the ZX81 to run 48K Basic programs which may include
up to 16K of assembly code.

The ZX81 sits on a custom built case which
contains the MEMOTECH memory and a power supply
which not only supplies power to the MEMOTECH
memory, but also to the ZX81.

The MEMOTECH memory board has a fully
buffered control-data-address bus with PCB 40 way
header plug. All leads are provided.

The MEMOTECH memory costs:

£109.00 + 15% VAT inkitform. £129.00 + 15% VAT
ready assembled. Please make cheques payable to
MEMOTECH. Delivery in two weeks from receipt of order.

U MEMOTECH, 103 Walton Street, Oxford.

3

Kit yourself
out with our new

It'sfull of all sorts of exciting possibilities, including a
digital baremeter. So, if you don't trust the weather
forecast. make your own. And get it right.

Like all'Heathkits. it contains everything you need.
right down to the right kind of solder. Unbeatable
comprehensive assembly manual. Diagrams. Highest
quality parts. Everything to make a first class profes-
sional job. One vou'll be proud of . One that will give you
far more satisfaction thana ready-mademass-produced
shop-bought product can possibly offer.

Because you made it yourself.

DECEMBER 1881

To: Heath Electronics (UK) Limited, Dept (ET12),
Bristol Road. Gloucester GI.2 6EE. Please send me a copy of your
new catalogue. | enclose 28p in stamps,

Name 4 : =
Address 1 E
]
WD

NB: If vou are already on the Heathkit mailing list
you will automatically receive a copy of the latest
Heathkit catalogue without having to use this coupon.

You build onour experience

97



Now is the time
to buy me —

°)e)d

I'm the ideal
Christmas gift
and I'm only £24.50!

@

WIRING SYSTEM
‘SPECIAL OFFERS TO E. T I READERS

*
!!uu Siem smm aenls 2&
= v

It's truel As a special Christmas offer we've actually cut
nearly £5.00 off the price of ‘Speechtime’ — the first ever
pasy-to-build speaking clock kit. ‘Speechtime’s’” combina-
tion of electronics and quartz technology plus clear
instruction manual make it fun to build and fun to own —
equally suitable for beginner or expert.

Speachtime also makes a great gift to build for someone
else. Look at these ‘plus’ features:

@ Accurate to a minute a year ® Adjustable voice pitch
® Pocket size — approx. 5in. x 2%in. x 1in,
® Grained stainless-steel case
@ Usefulin the home or office

Silicon Speech Systems-

(A Powertran Subsidiary)

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS., SP10 38M

EASY ORDERING BY TELEPHONE
— RING ANDOVER (0264) 64455

=
Lz} AND GIVE YOUR ACCESS OR [Bo e o}
BARCLAYCARD NUMBER

EURO |NTROK|T SP(SCIIGLI_P$CE

MORE THAN 25% OFF
AT £13.75
ROAD RUNNER IRON SPECIAL PRICE
MORE THAN 15% OFF ONLY
NORMAL PRICE £6.58 £5 55

®

(Inciuding P&Pand VAT}
® WIRING SIMPLE LOGIC CIRCUITS

SPECIAL
™ CHRISTMAS 4
CFFER
£24.59
el of VAT
and PP

—  IDEAL-FOR

@ WIRING MICROS & MEMORIES s ‘ — o=
BARGAINS [ FOR THE ELECTRONICS
® WIRING DISCRETE CIRCUITS MAN WITH NEARLY

@ REPAIRING & MODIFYING PCB’s
® USE AS A TRAINING AID
SPEED UP YOUR WIRING TECHNIQUE AND OBTAIN

EVERYTHING!

G AN IMMORTALIZEQD THERMONIC VALVE IN A
TRANSPARENT PAPERWEIGHT. IDEAL PRESENT

A PROFESSIONAL RESULT USING PROBABLY THE T S G, ONLY £2.10
MOST VERSATILE SYSTEM AVAILABLE. 30p OR £2.35 FOR 10 S
TAKE ADVANTAGE OF THESE LATCHING RELAY
EXCLUSIVE OFFERS AND ORDER NOW! wetwmon  fWITH MANUAL
Kit consists: Single Eurocard, wiring pencil, 4 diff coloured mAz'P%gitl:-’omv 2POLEC/O AND
enamelled wire bobbins, 1 tinned copper-wire bobbin, 10 x 6" Bty SINGLE POLE MAKE
glue strips, 30 x 2" press strips, 100 solder pins. *(40C  °C to 5 for £3.50 ;Q%EEJPUNT'NG
melt insulation). Iron: 17W 240V High Temperature iron suitable ONLY £1.00
for soldering enamelled wire. ?o?ggfﬁ GROMMETS %™ 10 :
] STRAIN RELIEF SLEEVE .
10 for 30p =
VISIT THE ROADRUNNER STAND 38 TQGGL’E'S_ DPOT CENTRE OFF LngMcPuESRRTRuleGEGcEUDNTHUL
AT BREADBOARD ’'81 BIASSED 30 4 FOR £1. e T
N N BN B N £33 SOLENDIDVALVE &3 )
Please send me Kit(s) and/or Iron{s)" LT R sacron s
.......... e o
| enclose cheque/P.O.for€ . ....... ......... 20mm &;i“cis BLOW 1A 1" Gl .
I or deblt my Barclay Card/Access No. I ocoe A Sy MGtk ONLY £1.85
BLOW, 5A ANTI SURGE BA 240V O THERMOSTA
] | | ] ]l T l ] l I J I :l 10/40p 100/£3.00 :\ﬁde conh‘olEaAn:e(I:Iow r:'oEn IEFF\DSIIWLDOT-"; oorz
ROLLER ARM MICRO SWITCH Sensor on 22" capilliafy. £2.30, including conTal b
ﬁlgnature DR '. ............................ lsofnsr: éﬁss SLEEVE mm 1R5§N2c400vaR-MAL é|uT_°:j1"T 1m°-c
' ASQ:Q AR, At csm- .o - B Rad T BULGIN 34 3 PN PLUG AND. | mouning withroset bumon £120 T o
=1 SRR are T =
........................................... S
Orders to:
PEP
T.J. BRINE ASSOC., FREEPOST (NO STAMPS) DBy Aok it
HASLEMERE SURREY. GU27 3BL, b‘immmg':lms:ncmwv oy
N N IS BN NN . _
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EXT MONTH IN HE — NEXT MONTH IN HE — NEXT MONTH IN HE

Don’t miss the December issue — out November 13th
We've got lots of projects to interest musicians next mornth:

Drum Synthesiser

Yes, you know the noise — a sort of cross between a bomb
hurtling down, and a seagull.Well, this machine can make
these and many more sounds to help you keep your rhythm.
This one’s a super project; easy-to-build, easier to use and
what's more, we reckon it won't cost you any more than
about £30 - that’s about a fifth the price of commercial
counterparts.

Organ Pedalboard

This project was designed te match the HE Electrenic Organ

(see HE May to August 1981). It's a 1 3-note, free-standing,
foot-operated pedalboard (phew — what a mouthfui), which
can be plugged intothe same amplifier as your argan, or it can
be used with its awn internal amplifier.

Now, although it’s primarily intended to complement our
organ, you can, of course, use it to accompany yourself while
you play any other instrument. Thus you ¢an have bass
accompaniment to say, a guitar, flute, piano, or even the HE
Drum Synthesiser.

Car Electronics

There’s no doubt that, although car manufacturers, overall,
tend to be slow to change their ideas about the equipment
that goes into their cars, they are at last waking up to the fact
that electronics has a large part to play.

Guest writer Bill Mitchell tells you about the possibilities
and probabilities of in-car electronics.

e

Guitar Graphic Equaliser

For those electric guitarists who enjoy building their own
effects boxes, this project’s a must! How do you fancy a
6-channel graphic equaliser to control the tone of your
electric guitar? All in a small foot pedal!

It's battery operated, easy-to-build and sounds great.

Plus

News and information, circuits, regular features, your own
views — all about the electronics world.

ETi DECEMBER 1981




From the people who invented
the integrated circuit...

The TI Technical Library

Texas Instruments invented the integrated circuit, comprehensive list of high-quality technical data
the microprocessor and the microcomputer. books available to our customers. Each one is an
Today, Tl is the world’s largest manufacturer of easy-to-use complete reference.
semiconductor devices offering the broadest
range of products from a single source.

This capability is reflected in the

ﬁ'Texas Instruments Limited, PO Box 50, \
Market Harborough, Leicestershire.

Please send me the following publications:

How to Ol’der Reference No. Quantity  Reference No. Quantity

Simply use the coupon as follows: d =T

10
1. Select titles and quantities required. 5_ s 4] =
2. Calculate total order value: Add £1.50 for post and 4_ 12
packing. 5. — 13
3.Send the coupon plus your cheque payable to Texas: g 1‘2
Instruments Limited, PO Box 50, Market Harborough, g

Leicestershire.

o lenclose achequefore
If the coupon has been used by somecne Name_ o S -
else, simply use a piece of paper. Please Company (ifany) 7 . =

allow 30 days for delivery. Address. e o - OB

TEXAS l N ST R U M EN TS k Registered ofice. Texas Instruments Lid . Manton Lane, Bedlord ME41 IT)

Registered number: 574102 England. £.To.1.
LIMITED =
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Exclusive Greenweld design — battar spec.
than anything on the market heing offerad at
I 1he price.Panel 110 x B'fk 33mm high containg
ali components including bridge rectifier and
smoothing capecitor. Ready built and tested
— just add & 30V 2A transfarmar and two pals
for a fully variable voltage and current supply.

SPEC Dutpii voltage D-28V

Output current 20mA-2A

Source impedance CR1

Qpen circuit rippia 10mv
Send SAE for full details of the many ways
1hig useful Module can be used. together with
price list of parts for various options, Only
£7.75. Transformer and pots £6.

COMPONENT PANELS

A504 Black case 50x50%x78mm with octal
base. PCB inside has 24V reed relay, 200V 7A
SCR,4x5A 200V rects,, atc. 84p

2529 74 Series ICs — Gales and complex
logic. 20 asstd ICs on panels E1; 1001Cy E4.
2527 2xBV reed rslays. 6x28030 or 25220.
Bx400V.rects., plus Rs. Only 50p.

2535 RAM panel — 36 2102A-4 static RAM's.

8lso 2B gther chipsinc. 7x LS5, 4 x 74368, 3 x

74180, etc. Only £5.
2536. As above but extra 15 74LS chips £8.

CAPACITOR BARGAINS

2200uF 100V cans 77 x 35mm gia. 75p;
10—£5.50.

2200F 10V axiel 5p; 100 £2.30; 1.000 £16.
400+ 100uF 275V 102 x 44mm dis. 75p; 10

E%5.50,

200uF 250V, 100+ 100-50uLF 300V can.
75 x ddmmdla. 40p; 10 ~ £3; 100 - £20,
100uF 25V axial, 100.

0DDS AND ENDS

Transtormet, mains In, 1770V 10mA out £2.50.
W3847 PCH mintg relay 11 x 33 x 20mm. 37R 5-
10V SPCO 3A 95p,

OS11AS Pickering DIl reiay S00R. SP make, 3.7-
10V, ex-equip. on PCB, 75p.

X905 140 % 10mm farrite rod with LW and MW
windigs. 45p,

K520 Switch pack — 20 differant, rocker, shide,
fotary, toggie. push, micre, st¢. Only £2

X521 Hearshrink pack - & diff. sizes, esch
200mm, 50p.

10M 12W 5% CF Resistors - pack of 200, £1.
40W armp PCB + CCT + layout. £1. Al parts to
make, £4.50.

1% 12W Rs — 111k, 333k, 500%, 300k, 950K Ali
10p-25p.

GOPPER CLAD BOARD

K522. All pieces too small for gur etching kits.
Mostly double sided fibreglass. 250gm {sp-
prox. 110 8q Ins) for just £1,

OP-AMP PSU KIT

A198. Al parts » instructions o make 8 50mA
-{113550. —15¥ supply from mains input. Only

YU METERS

VOO06. Very anractive 55%48mm scaled 20 to
.5dB. 25004 movement. Only £1.75 or £3 pr.

1W AMP PANELS

AQY1 Compact audio amp intended for record
player on panel 95X65mm including wol
control Bnd switch, completa with kngbs,
art from amp circuitry built around
LM380N or TBAS20M, there is 8 speed contro!
circwit using 5 transistars. 9V operavon,
connaction data supplied. ONLY £1.60.

4 TERMINAL REGS

E'ATBMG in power mini-dip case 5-30Y at V2A

UATIMG Negative version of sbove £1.26.
Only 4 extra componants required (B0p axtra)
to make a fully variable suppiy! Data supplied.

1000 resistors £2.50

We've just purchased another § milliop pretormed
resistors, and can meke & similar offer 10 that
made two years ago. at the same pricelll
K523 ° 1000 mixed % and %W 5% carbon film
resistors, peeformed lor PC2 mnig. Enormous
rinq(e of peeferted values 1000 lor £2.50: 5000 €10;
20k £36

200 ELECTROLYTICS £4.00
K524 Llarge variety of values/voltages, mostly
cropped leads for PCB matg, 1.1600uF, 10-63v.
All nevs full spec components, not chuck-outsl|
200 £4. 1000 £17,50

MK4027 SHIFT
REGISTER

2048 bit dynamic shift registar, BMHz, deal for
CRT daplays, buffer memarigs otc. Speciat low
price €Y cach, 8 ‘or £6.

=l Southamoton_S07

a4a <US [P
. All prices include VAT @15% - just add 40p post

AMAZING!
COMPUTER GAMES
PCBs FOR PEANUTS!!

A bulk purchase of PCBs from seversl weil
known computer gsmas including Battle-
ships, Simon, Logic & and Starbird anable us
10 offer these bt incredible low prices:

“STARBIRD"

Gives realistic en?ins sounds and flashing
tasar blasts — accelerating engine noise whan
module Is poined up, decalersting noise
when painted down, Press contactlo sec flash
and hgar blast of iasers shooting. PCB tested
and working complete with speaker and batt.
clip (needs PPA battery). Only £2.95 - 2 for £5
For details of othar games, sand SAE.

‘COMPUTER
BATTLESHIPS'

Probably one of the most populst electionic games
cn the markét Unfartunately the design makes it
impractical to 1est the PCB 82 8 working modal,
although it may wet! function perfectly. Instead
we have tasied the sourd chip, snd el the poard
for s cormponent vakie: SN76477 sound IC;
TMS1000 u-processor; bant cips, A's, C's efc.
Size 160 x 140mm. Only £1.50 {nstruction haok
and circuit 30p sxtra.

"LOGIC 5°

The object & to find the number held in the-
memory with a5 few antres a5 possible. PCB con-
1ains L-processor chip and 10 leds, and #linked to
& mambraneg tvpa keyboard. Dveslay lor keys and
inarugtion provided. PCB sizes: 9BxB0 &
85 70mm. Supplied Tested and working — PP3
required, Qnly £2.50

‘SIMON'

Tre oyoct of this game is 10 repeat Correctly B
ionger and kanget sequence of Sgnals in I ditterent
gsmes.  linstructions includedi PCB contains
chips, lampheolders and lamps, and is testod
wotking, complete with speaker. Needs PP3 and
2% HPI, PCB size 130 x 130mm Only £3.95

‘MICROVISION
Cartridges

These are a small PCB with a microprocessar
chip, designed O Plug i W the microvision con-
sole. Only snag is, we don’t have any consolesl|
However, thuy can be usad as an oscillator with
4 differunt freq. outputs simply by connecting @
buttary and speaker. Tusted #nd working (85 an
08¢} with pin Oul dat. PBC i xB0mm.
e °**ONLY Z5p each®**°**

TOROIDAL
TRANSFORMER

Homm dia x 40mm deep. 1107240V pri., Sec 18V
44, 6.3V 1A, 240v 034, Ideal for scopes,
manitars, VDU'S ¢tc. Speciat low price £7.95

1N4002 DIODES

Lowest evar pricel| — full spec by Motofta, Pre-
formed leads for hariz. matg, 10mm pitch. 100V
TA rating. 100 £1.75: 560 £7.50 1k £14 Sk £65

LINEAR, OPTO

TIL31% Haxadecimal display with decoder, 0-9
and A.F. With data E3.50.
ADS553KD D-A convarter. Onby £3.50.°
FNAS220 2 dign 2" 7-seg. displsy on PCB,
CC. With data £1.50. 7-seg. dlsplays: FND380,
501, all 50p; 530, 847, 850, al £1.50. Regs. TO3
case: 7924 120p. 7885 100p, 7508 100p, 7912
100p, 78CB 230p. Others on B/L 13.

Op-Amps; uA4136 130p; uA776 145p, LATTT
300p; UAI18245p.

Izolatgrs: FCO831, 15, TIL118, all 60p.

VHF TUNERS

Type F3720 ICCIR] by Svlvania, Bargain st only £3

UHF TUNERS

Mullard ELE1043/05 Channels 21-69 Brano new,
supplied with data. £4

.RELAY/TRIAC PANEL

PCB 100 % 76mm Containing 8 wraaith of
components: 2 x 12V DPCO min relays, Zx47uF
16Y tants SC14BE 10A 500V friac, C122D BA
400V SCR, 555 limer, 10% IN400) diodes, 2N5081
SCR, 2x3mm LED's 3% 2NI704, R's B C's
Amazing value — H boughl separstely, pars
wouid cost around £8!1 — Qur orice for the nanel.
just £2.00

GAS DISCHARGE
DISPLAYS

7 seq displays available in 3 sryles. Char. heght
12.5mm.

2650 2 digit on PCB with 16 way ribbon cable
tarminated in 16 DIL hesaer plug, giving multi-
plexad output. £1.20

2651 3digrtas above £1.70

Z652 3 + 2 dight as above £250

Data supalied.

ILAMENT DISPLAYS

Z653 7 seq display 12.5mm high. Idea! for TTL
operalion. taking 5V BmA psr seg. Std 14 DIL
package. Onty £1 zach, 4 for £3.00. Data supplied.
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decreased our prices, improved our specia! customer
design service. Choose from toroidal transformers in s -

arange of 98 types.

ILP TOROIDALS

UNBEATABLE

VALUE FOR MONEY*

New production capacity at Canterbury has increased our range.

Order using
seats [scconoany] s | mice ] macr | the FREEPOST
T [T e oo | mc vl | e v e
wva | o0l Ees | 2% '.iggp ‘!;;% p . = .
v 1 ..
) dov | 225, | 1% |"88P[ 84| Trade enquiries are wefcome.
Peguioon | 1XO13 | 13418 | 100
8% |0 iaecy | OB Supplied wih 1igid mouriing kit with CeAtre b,
el el | B steet and necarene washers. GUARANTEED § YEARS.
DAL £180 LT e | e [seconosno] aws ot | e
wvh | 2010 €46 | 416 |gsay | £am a ot oo fine VAT | ex VAT
80 Jymm | 22011 949 I B Ol B R Yy
3 240A 3 &X012| 12492 | 938 | LU EA L1006
e ;:2:5 1§t‘,§ (3 L g gecdbmm| 2013| 15e1n [ 730 0T[40 Y
W% [ 2xma| ey | 138 22%; | 6xgi| 1Btk | 625 | PR | PP
npy | 242 |13 Frguunct | BXO15( 2422 | 11
mME| Bed | W T% | emE| e [ iw
w7 | .30 [ IR @07 2.3 | 37
a0 g fodd oo 3.3 | 30
wd| @ [am 60| 10e20 | 281
mx| 2 jom 25| hes | 750
bt 6x033| e | 25
Wve | en| 6+6 | Bed [TEM | £567 sl g | 1o
wx30mm| 1| Beg | s [+£143 | +D143 61029 20 102
Thg X017 17417 %g (2 PP g0 20 093
Reguaten | DA13| 15415
200 va x93 15418 11000 | D13 E7 | EV
v ﬁg:; ;‘g:;g f;zl NOxSmm| 7X01d| 18418 3 B3] f+E1 T3 &ﬁ, 13
HOG| 25+25 | 163 26Ky | PN0IS| Z2e22 | 681 | PP
wots| W+ |1 X018l 25.25 | 600 |5
wo| s | o7 6% | n@i7| 30+ ] sm
w078 0% gl e |42
4
- o P oo TS| ahass [ 133
120wk JatD| 6e& [1000 |£795 | §634 03| e | 300
90 x 40mm | 4X011 (T3] 66k [+[143 |+£143 X028 19 in
1249 4X012 17+17 506 Lad PP it 2% 1%
013 13* 5| am. neBl M0 |12
s 4xQid 18418 T 1
500vA | 8016 29e7s [1000 (D817 [ 0138
1:3:2 [S¢REIH WOxEDm | 1017 e | 833 [+E206 08208
4017| N (200 L] 81018 35435 | T4 | PP Py
46018 | M43y |t Regulanon 40480 | 62
41028 g 109 24 BxQ25| 5445 | 585
anops asd woR| K% | 500
a0l w0 0w ag;i 38235 | 4
WOVA |st01t| 99 [Bm |T592 | iBu oo 227
Taxiorm | 3012 | 12o12 [ 868 soalena son| o | se
I > T4
s bsigﬁ Ig;lg dad A grr] X+ | W0d EZ510 ] 54
4% || ez | 382 140X 7omm | Gx0i8] e | BQ (41220140220
Sx0) 25425 |30 559 5l W40 | TH 7 PP
so| 0+ | 266 Reguizton aads | §B
Sagip| B+ | 278 4% | oxal| S0+ | 65
S5 #+ad | 200 opag| S5e3% | 580
EX028 g 145 QMY 1 568
sm| @ | 072 92029 284
wi| M0 | 066 won| w0 | 280

STAY AHEAD.STAY WITHUS

IMPORTANT: Reguiation — All voltages guoted are FULL LOAD. Please add regulation figure to secandary
vollage lo oblaln off load votlage.
The benefits o ILP toridal transformers ) p )

ILP tosoidal transtarmers are only half the weight and height of their laminated
equivalents, and are available with 110V, 220V or 240V pnimaries coded as lofiows:
For 110V primary insert "0 in place of "X in type number.
For 220V primary (Eurepe) insert 1" in place of "X" in type number
For 240V primary (UK) insest 2" in place of **X ™ in type riumber.
How fo arder Fraspost:

Use this coupon, or @ separate sheet of paper. to order these products. of any
products from other ILP Electranics adventisements. No stamp is needed # you address 1o
Freepost. Cheques and postal orders must be crossed and payable 1o ILP Electronics Lid: cash
must be registered. .0.D. — adc £1 tototal order value. Access and Barclaycard welcome.
Al UKorders sent post ireewithin 7 days of recelpt of order for singleand small quantity orders.
Also avalable at Electrovaive, Maptin. Marshalls, Technomatic and Watford Electgrics.

Please send me the following
ILP modules .

Totalpurchase price
lenclose Cheque D Postal Orders D
Please cebitmy Access /Barclaycard No.

Int. MoneyOrder [ ]

Name
Address

Signature
ET1/12

Post to; HLP Elecironics Lid. Freepost 2. Graham Beil House, Roper Close.
Canternury CT2 7EP. Kenl, England,
Teiephone (0227) 54778, Technical {0227) B4723: Telex 965780.

{3 division of

7 {LP Electronics Lid)

TRANSFORNVERS _/
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| Quality support for; ATOM
..,..-..........-...HBO
ZX80 ACTION ! ZX8I

Flicker-free action games for your ZX80,

need only 1K RAM and the original 4K ROM,
DMG”“,S Cassette C80A: BRKOUT ---- ACK-ACK £4.00
o0 Cassette cson: SHELL GAME - INVADERS £4.00

rr\lnea“crzvh%LeEﬂ;iNt %HECK DOSIE AT 18k s (ete (ekialle The ZX80 Magic Book *wITi 8x ROM/ZX81 SUPPLEMENT*
nienance pack. Games programs, computer music, converting programs
The patented *Drive Analyser will check in seconds the written in other BASICs, improving the picture, RAM
drive mechanism of your casselte machine to locate faulls and 1/0 circuits, and much more, L
which can lead to damage and breakdown. Getting Acquainted with your ZX81 £4.95
H the Drive Analyser shows no fault. then you can Mastering Machine Code on your ZX80/81  ¢s.95
confidently use the tape head and capstan cleaning i

solutiors provided to ensure optimum performance. ‘ 23+23 WAY 2X80/81 EDGE CONNECTOR SOCKET £3.50

: ) 23423 WAY ZX80/81 GOLD PLATED P XT -

Proper maintenance of any machine shoutd consist not 4 ALl T 5

only of cleaning, but also of checking the mechanism. ATOM CASSETTES ; £5 each

cAm: BREAKOUT + CUPBALL+3D MAZE+SIMON 2
cAas: PINBALL*LETTERS +SPACEWAR+DRIVE

Both tapes need 1K VDU *+ 5K text RAM I,

The ATOM Magic Book

A wealth of games and other programs; storing speech
in your ATOM, <converting programs written in other
BASICs; tape recording hints, plus many other useful
hardware and software tips, £5.50

16/32K ATOM RAM Boards from £59:50

Single Eurocard, can fit inside ATOM's case, Built &
tested. Bare PCB only £23. S.a.e. for details.

ALL PRICES INCLUDE U.K. P&P + VAT WHERE APPLICABLE
TIMEDATA Ltd. 57 Swallowdale, Basildon,Essex

The Clean-n-Check
pack contains

| Lostin the ﬁiﬁ./ang\/c{

Phone Wilmslow 526213

e éead cleaning solutilon. e ‘i
e Capstan cleaning solution. = : 1
e Coiton buds and holder. o 8 for an expert guide to the ad =
e Drive analyser cassette with indicator registering as territories of:
faulty/normal/service required soon, on play/rewind/
FFwd functions of your cassette player. A&E m MO0 Weone
LAZTRE UG El‘

The check drive analyser is presently being used by
growing numbers of hi-fi service organisations.

k AIWA HITACHI OPIONICA
Clean-n-Chec
7] 9 ® L ] [ ] N ® L]
Because good sound...sounds good!” || <" wonronupio « nacaora ‘s omroron’
r X K K ® ® B ®E E B _* & B | ROGERS @ THORENS e TRIO ® VIDEOTONE

TO: TECHNOLOGY RESOURCES LTD, Depi 654
88-90, GRAYS INN ROAD, LONDON, WC1X 8AA’

The Excellent New CJ-55 TURNTABLE

Please send me ) CLEAN-N-CHECK pitcks

EA KD eatn el pAC). Toral enclased: & Sensible advice from expert staff

AT 3 years guarantee on Hi Fi

ADDRESS Service Department on Premises

Very competitive prices

SW'FT 5 Swan Street, Wilmslow,

f OF WILMSLOW  Cheshire Telephone 0625 526213

(Allcw 14 21 days cetvery 28 day meney back guaranice!
Fegistered in Engfand No 1125994

This model 1S not suitable for use with car cassetie players. ETI.12.81
L———-—_—_-—--—
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NEW! For Atom Owners

HEBTGIONES

Acorn are right on target with a
whole range of games
GET THE BEST — FORGET THE REST
All Acornsoft games are designed and produced by the manufact-
urers of the Atom. Trust the manufacturer 1o get the very best out
of his product. Realisti¢c sound effects, great graphics and colour too!

GAMES PACK 1

Asteroids Shoot them before
thay cresh into you. Lists ten
best scoras. Prograrmn 4K, grephics

6K,
Sub Hunt Commeand a destroyer
tracking a submarine, find its
positlon and destroy it. Program
1K, graphics %K, needs floating
point.
Breakout Score points knocking
bricks from well. Ball has two
changes of angle and speed.
Program 3K, graphlcs 1-2K.
COLOUR
GAMES PACK 2
Dogfight Two-player game
each player controls 8 plane and
tries to shoot down hisopponent
without crashing. Program 4K,
raphics 6K.

stermind Guars the com-
puter'scode tefora the computer
guesses yours; program 3K,
grephics %K.
Zombie Land on Zombise Island:
try to lure all the zombijes Into
tha swamp. in desperetion jump
into hypear-spacet Program 3K,
graphics AK. COLOUR

GAMES PACK 4

Star Trek Classic computer
game, rid the universs of

- Klingons. Short and long-range
scans, galactic map, phasers,
photon torpadoes, shlalds, etc.
Program 5K, graphics 2K.

Four Row Teke turns in placing
marbles on the board; tha first
to get 8 tine of four wins.
Program SK, graphics 6K.
COLOUR

Space Attack Repel the
invasions of earth and avoid
being hit by the gunner ships.
Bacomes progressivaly harder
with sach invasion. Program
3K, graphics 6K.

GAMES PACK 6

Dodgems Stesr your car and
ovoid the computercontrollad
car programmad 10 collide.
Survive, and the game gets faster,
Program 4K, graphics 6K.
Simon Test your ability 1o
remambul 8 progressively longer
saquance of tights and tonas.
Adijustable skiil level. Program
2K, grephics 3K. COLOUR
Amoeba Try and create the
shapes davised by the computer.
Program 3K, graphics 3K.

SPACE INVADERS

This has proved to be the most
popular video game avar. Ang
now we've brought it right up
to date. Different, types of
invaders, flying saucers, sheitars,
{eser guns and full sound effects.
Program 5K, grephics 6K

Also in Games Pack 5
Wumpus'+ Revarsi

GAMES PACK 3

Rat Trap Move your rats without
colliding with the trails left.
Entangle your opponaent before
he entanglas youl High-speed rat
action-replay. Program 4K
graphics 6K,

Lunar Lander Land a spacecraft
on & lunar cratar; aititude
velocity, fuel and drift. Program
1K. graphics ¥ K.

Btack Box Deduce the position
of four Invisibie objacts in the
Biack Box by firing rays at them.
Program 4K, graphics % K.

NAdsum-

1 3% 3 &
TE £1.3 fscTom 6.3
I8 mER
¥ 2960 SHISLIS 444

E % NLINGONE 3I°

LIva7Z 1
ALT HET gn SMIELRR

GAMES PACK 7

Green Things An alien life-form
has invaded your spacecraft;
discovet a way of destroying-it
with the weapons svailable on
the ship. Program 5K, graphics
2K. COLOUR

Ballistics Take turns In firing
shells at the other player, taking
into account the wind and shape
of the hill, Program 3K, graphics
6K, needs floating-point.

Snake Grow yoursslf s snakse by
guiding it towards digits which
it eats. Program 2K, graphics hK.

ORDER TODAY!

Just send a cheque or money order only £11.50 per pack
including VAT and post and packing. State which packs you want.
Or .ing 0222 316039 or 01-930 1614 quoting your
Access or Barclaycard number. Allow 14 days for delivery.

Or if you think you can wait for more details just write to

Acornsoft Limited, 4a Markat Hili, Cambridge.

ACORNS&FT TAKE GAMES SERIQUSLY
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YOU CANT BEAT
ILP BIPOLAR POWER

AMPS FOR
POWER AND PRICE

Get maximum power at minimum price, yet stll vith hi-li
specificalions and a wide choice of outputs. 1LP Bipolar power
amps. now with or without heatsinks are unbeatable value for
domeslic hi-i — bul for disco. quilar amplifiers and PA choose
the new range of heavy duly power amps, again with or without
heatsinks. with protection against permanent short CirGuit,
acdded safety for the disco or group user. Connection in 2l cases
is simple — via 9 pins.

Every item has a 5 year no quibble guarantee and
includes full connection data. So send your order FREEPOST tocay!

Load impedance, alt models, 4 ohm — inhinity. Inpul impedance, all moce!s 100K ohm. Input
sensitivity, all mocels, 500 mY. Frequency response. all models 15H2-50kHz-3ab.

BIPOLAR Standard, with heatsinks

ulsToerMD ; l |
Oulput | THD LM Suppy ol | g
Mode! Ho. pover I S0Hz/ TkHZ | woltage Size mm

wotsrms | a4t [Ty gms | inc. VAT ex. VAT

_HY3 4 15w/ 4-80 ojms'/._<o_.oo6°/f 218220 | 76x68x40 | 240| €828 | £7.29
HY 60 | 30w/d8R | 0.015% <n.oos%.*25~30- 76X68x 40 -zau £958 | £8.53
HY120 | 60w/dER 001%  <0.006% | +36=40 1207840 | 410 szomlzms
nv_] 120u/080| 0.01% iD_.ODik:ﬂS:sO 120x 7850 r515__z_za.39|m?1
HY 200 | 2a0w/an | 001% <0.006% | =a5=50 | 12078 x700{ 1025 £36 60 | £3t 83

BIPOLAR Standard, withoul heatsinks
HY120°P | GOw/4852] 001% <0.006% |=35240 | mxzsxaolm £17.83 | £15.50
HY 200F | 1204/482| 0.01% <ouos%|=ts~50' 120%26%40 | 215 | £21.23 | 01845
HYZ00P | 240w/e5 | 001% <0006% | #4550 | mx?sxm{:?s,:azss £28.33

Protection: Load line.momentary short circuit {typically 10 sec).Slew rate 15V/us Rlse lime:
5us. S/N ratio 100¢h, Frequency response {-3dB):15Hz-50kHz. Input sensitivity S00mV
ms. Inpul impedance 100k Damping factor {8L2/100Hz)>400.

I HEAVY DUTY with heatsinks

|1nn “'.'°-$‘n ‘ I I

Wt | Prce | Price
tdodel No. mmr Ty SOHI/?kHz Size mm
i wattsrms | attkH? | yp'? o He e
HD 120 Isow/wz' 001% <0.006% +35m 120X 7830 | 515 § £26.85 | £22 48
HD200 | 120w/440| 0.01%  <0.006% | 245450 | 120X 7860 | 620 | £31.49 | £27.38
HD400 | 240w/4w | O.01% <0.006% | :45,50L|20x78x|ml1025 £44 42 | £38 63

HEAVY DUTY without heatsinks
HDIZOP] B0w/a8 | D0I% <0006% | 435240 | 120x26x50'265 £22 82 (81984
HO200° | 120w/480| 00I% <0 006% ‘44.'»50, 1202650 | 265 | £2717 [£2363

WD A00F | 200w/40 | 001% <0006% | <4550 | 120x26x70 | 375 | €39 42'(34 28

Prolection: Load hne. PERMANENT SHORT CIRCUIT (ideal for
disco/group use should evidence of short circuil not ve immediately
apparent). The Heavy Duly range can claim adcitional output power
devices and complementary protection circuitry veilh performance specs

: as kor standard types.
| How o order Freepost: Use this coupon. or  separate sheet of paper. fo order these products.

or any products from other ILP Electronics advertisements. Mo stamp is needed f you address
fo Freepiost. Chequas and postal orders must be crossed and payable to ILP Eiectronics Lid:
cash must be registered. €.0.D. —~ add £1 10 lolal order value. Access and Barciaycard
welcome. Afl UK orders sent post Iree within 7 days of receipi of order.

N NN NN e DY SRS TN DRGNS S

Please send me the tollevwang
ILP modules =3

Totalpyrchase price

Canterbury T2 7EP. Kem_ Engiana
Te\ephone {0227} 54778- Tecnnical (0227) 64723 Teiex 965780,

I lenciose Cheque D PostalDraers D int MoneyOrder C]

l Pleasedebit my Access/Barclaycard No. _ = ol I

I Name ) 7 I
Address —_—

I Signature : I

I ET 2112 Post 1o: ILP Electionics Lt r-reepnsx 2. Granam Beli House. Roper Glose.

S'I'AYAHEAD D.STAY WITH US
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ELECTRONIC IGNITION

TOTA L E N E RGY DISCH A RG E slactronic
ignition gives all the well known advantages of the best capacitive
discharge systems.

PEAK PERFORMANCE ———
conditions.

IMPROVED ECONOMY ———
between services.

FIRES FOULED SPARK PLUGS no other system can better the
capacitive discharge system’s ability to fire fouled plugs.

ACCURATE TIMING prevents contact wear and arcing
by reducing load to a few volts and a fraction of an amp.

SMOOTH PERFORMANCE —— immune to contact bounce and
simitar effacts which can cause loss of power and roughness.

PLUS

SUPER POWER SPARK 3% times the energy of ordinary
capacitive systems — 3% times the gower of inductive systams,

OPTIMUM SPARK DURATION 3 times the duration of ordinary
capacitive systems — essential for use on modern cars with weak fue!
mixtures.

BETTER STARTING
battery.

CORRECT SPARK POLARITY unlike most ordinary C.D. systems
the correct output polarity is maintained to avoid increased stress on the
H.T. system and operate all voltage triggered tachometers.

higher output voltage under all

no loss of ignition performance

full spark power aven with low

L.E.D. STATIC TIMING LIGHT for accurate setting of the angine’s
most important adjustment.

LOW RADIO INTERFERENCE fully suppressed supply and absence
of inverter 'spikes’ on the output reduces interference to a minimal level.

DESIGNED IN RELIABILITY  aninherently more reliable circuit
combined with top quality components — plus the ‘ultimate insurance’
of a changeover switch to revert instantly back to standard ignition.

IN KI T FOR M it provides a top performance

electronic ignition system at less than half the price of competing ready-
built systems. The kit includes everything needed, even a length of soldar
and a tiny tube of heatsink compound. Detailed easy-to-follow instructions,
complete with circuit diagram, are provided — all you need is a small
soldering iron and a few basic todls.

AS REVIEWED IN ELECTRONICS TODAY MAGAZINE
JUNE ‘81 ISSUE
Quote “the kit is very impressive”
“well written instructions and a good performance”.
‘’Exellent value for money. Highly recommended".
FITS ALL VEHICLES,f 60or12 volt, with or without bazllast
NEGATIVE EARTH ONLY
QOPERATES ALL VOLTAGE IMPULSE TACHOMETERS

Some older current impulse types {Smiths pre ‘74) require an adaptor —
PRICE £2.95

STANDARD CAR KIT £14.85 pius e1
TWIN OUTPUT KIT £22.94 uk. rar.

For MOTOR CYCLES and CARS with twin ignition systems
Prices include V.A,T.

ELECTRONIZE DESIGN

Magnus Road, Wilnecote
Tamworth, B77 5BY
Phone (0827) 281000

DIMENSIONS: Length 126 cm
Width 89c¢cm
Height 43 cm
Lead length 100.0 cm

TECHNICAL DETAILS

The basic function of a spark ignition system is often lost among claims

for longer ‘burn times’ and other marketing fantasies. it is only necessary
to consider that, even in a small engine, the burning fuel releases over

5000 times the anergy of the spark, to realise that the spark is only a

trigger for the combustion. Once the fuel is ignited the spark is insignificant
and has no effect on the rate of combustion. The essential function of the
spark is to start that combustion as quickly as possible and that requires

'a high power spark. .

Tha traditional capacitive discharge system has this high power spark

but, due to it's very short spark duration and consequential fow spark
energy, is incompatible with the weak air/fual mixtures used in modern
cars. Because of this most manufacturers have abandoned capacitive
discharge in favour of the cheaper inductive system with it's low power
but very long duration spark which guarantees that sooner or later the fuel
will ignite. However, a spark lasting 2000yS at 2000 rev/min. spans 24
degreas and ‘later’ could mean the actual fuel ignition point is retarded

by this amount.

The solution is a very high power, medium duration, spark generated by

the TOTAL ENERGY DISCHARGE system. This gives ignition of the
weakest mixtures with the minimum of timing delay and variation for a

smooth efficient engine.

SUPER POWER DISCHARGE CIRCUIT A brand new technique
prevents energy being reflected back to the storage capacitor, giving 3%
times the spark energy and 3 timas the spark duration of ordinary C.D.
systems, generating a spark powerful enough to cause rapid ignition of
even the weakest fuel mixtures without tha ignition delay associated with
lower power ‘long burn’ inductive systems.

HIGH EFFICIENCY INVERTER A high power, regulated inverter
provides a 370 volt energy source — powerful enough to store twice the
energy of other designs and regulated to provide sufficient output even
with a battery down to 4 volts.

PRECISION SPARK TIMING CIRCUIT This circuit removes ail
unwanted signals caused by contact volt drop, contact shuffle, contact
bounce, and external transients which, in many designs, can cause timing
arrors or damaging un-timed sparks. Only at the correct and precise
contact opening is a spark produced. Contact wear is almost eliminated
by reducing the contact breaker current to a low levael - just sufficient to
keep the contacts clean.

TYPICAL SPECIFICATION

TOTAL  ORDINARY
ENERGY CAPACITIVE
DISCHARGE DISCHARGE
SPARK POWER (PEAK) 140W 0w

SPARK ENERGY 36 mJ 10mJ
(STORED ENERGY! 135 mJ 65 mJ

SPARK DURATION 500 pS 160 PS

OUTPUT VOLTAGE (LOAD 50pF
EQUIVALENT TO CLEAN PLUGS) 38 KV 26KV

OUTPUT VOLTAGE (LOAD 50pF + 500 K(1
EQUIVALENT TO DIRTY PLUGS) 26 KV 17 KV

VOLTAGE RISE TIME TO 20 KV
{Load 50pF} 25p8 30 PS

TOTAL ENERGY DISCHARGE shouid not be confused with low power
inductive systems or hybrid so called reactive systems.




WHYANILP
MOSFET

QUALITY DOES NOT HAVE

TO COST VERY MUCH!_

BECKE 1‘ All models
Hi-Fi Speaker multi-speaker systems
S With controls. attractive woodgrain finish RMS Because ILP MOSFET power amps give you ultra-fi
ratings for 8 ohm. parformance without costing big money. Performance you
New Improved models. thought you couldn't afford at a price you know

can.

All ILP madules are compatible with
each ather — you'll find many mere in other iLP
1590 15" 5 speaker system 90 wat.. {130 walls ads in this magazine, Choose ILP MOSFET power
peak) 28" x 17%" x 111" £13545 pair amps when you need the fastest possible slew

rate, low distortion at high frequencies, better
gorl"egnimo?ll:STﬂﬂTmN TOCALLERS thermal stability. MOSFET povier amps work

Usually a sel with complex loads without difficulty and
in sluc‘(c ;fgics';"c';ﬂflﬁ 90d value Hi-Fi speakers without crossover distortion. Connection is simple

~-vid 5 pins. With other ILP modules you can

= create almost any audio System. whatever yous age

TV SOUND FROM YOUR Hi-Fi qebe iy _
( ] ILP MOSFET power amps are now available with
High quality TV sound converter plugs inte aerial integral healsink {no extra heatsink required). or ready for
socket of your FM tuner 9 volt battery Ooﬁ ated ‘mounting on 16 your own heatsink or chassis. Full dissipation defail on data shee!,
(battery not supplied). Nothing lo look at . . . but available on request. Each carries a 5 year no quibble guarantee and comes with full
justlistan! Covers all UK UHF channels connection dala.

EW Send your order FREEPOST today on the coupon at the foot of this ad

N 3
* Fitted slow-motlondrive (Mk 11}

Four button pushbutton version £14.50 " .
Gn Demonstration lor calters! %#£11.50 g Lnadilmfedance,_ .
10 201 Edgwae Road. (UK Pastetc. B5p} i mfi’hpﬂ:n;m;:w
PUBLIC ADDRESS | MIXERS AND ,— - é mode!s 100K ohm
Input sensitivity, all
AMPLIFIERS AND | GRAPHICS [ = itinvgum, (1 . s
SPEAKERS 6X1307 10 x 10 Channel Sterea Graphic § | seaomostie Frequency rasponse,
TA770 40 Watt 240v AC QR 12v 0C 4 Inputs Equaliser Plus 4 Channel Stereq Mixer S 5 = ; alt modeis 15H2-50kHz-3db
50 £115.00! ouIpoyconeS
TAB60 60 watt 240v AC OR 24v DC 5 Inputs MC350€ Tape Echo Chamber £84.00 MOSFET Ultra-Hi, with heatsinks
£98.50 | OF! Electronic Echo Chamber £74.00 g
TA306 30 watt 240v AC OR 12v DC 3 inpuls SM10004 Channel Stereo Mixer (batter DISTORTION
€P2 10720 watt 12v DC 2 Input ggggg e ¢ e Mol No m "y s su“:‘w!‘ saeom | L o VAT fer A
w v nputs 5 SM5005 Cn i i i i '
HORNS B watt £4.85: 15 wa?l £895 mounlingc R e C%I%ln.egts ; - | fems s 3t ‘m" oA _ gmsvlm [
isl vaél £15. 50M40 watt £19.50 $M3000 5 Channel Stereo Mixer £31.85 M0S 120 | 60w/d-8a2 [<D.005% <. ooe% +45+5o [ 120 x 7840 | 420 £20.75 :zsas
Mf:ma:i;x:‘lisegaphones I Stock MS3218 Twin 100 watt Audio Quiput Meétirz % MOS 200 129,,1.39_](0 005% <D m-/. ?““'50 120,(75;(30 850 [38_45 53345
{01 30HL S00EDK Dt P Disco mic s | 30196Range Sound Level Meter  £22.85 MOS 400 | 240w/40 |<D.005% <0.006% | 255260 [120 x7Bx 100 | 1025 £52.20 245 39
wrsn 1235 | BE1306 10 Channel Starso Graphic Equlfsor £75.00 |- MOSFET Uitra-Fi without heatsinks
028 50O ohm Miné Lapel mic. {685
0 Supe S 80 o o £1355 MOS 1207 | 50w/4-85 |< 0.005% < 0.006% | x45=50 I20x26x40+|_21_:'o £2682[£23 32
el =5 MOS 2007 | 120w/ 4-80 [<0.005% <0.006% | =55260 | 120 %680 | 420 £32.81 [£28 53
( [)!\ L  MOS 4007 | 240w /4 [<0.005% <0 006% | 255250 | 120 x 26 % 100| 525 £4.75 [ £38.91

Protection: . : X i
’ Able to cope with complex toads . without the need for very special prolectioncircuitry

SEAS {fuses vall suffice).
Uttra-fi specifications:
SPEAKER Slew rate 20Vps. Rise lime3us. S/N ratio 100db. Frequency response (-308)
KITS ;
15H2-100kH2. Input sensitivity 500mvrms. Inpul impedance 10Dk. Damping lactor
8 chm {BR2/100H2)>400.

How Io order Freapost:

Use this coupon. or @ separate sheet of paper. 16 order these products. or any
oroducts from other ILP Electronics advertisements. No stamp is neeced it you address to
Freepost. Cheques and postal orders mus! be crossed and bayable to | LP Electranics Ltd. cash

Clean sound. Very low distortion tweelers, must be fegisterec. C.0.D. ~ add £11o fotal order value. Access and Barclaycard welcome,
No 1t'irossover required. Suitabie up to 100 All LK orders sent post ireg within 7 days of receipt of order.
) wails - mare in series.
_:jrorilessmn'al stougg EEJESDE“H kits with 1Mid-range hotn for disco/pa/groups £6.95 IS I NN U G SN G S
hig Sée"Sl ivity { 223) 50*59"080 2 Tweeter horn for hi-ll/disco/pa £5.50 Please send me the following
equency response {: OkHz: 253" 3 Popular hi-fi and disco £4.40 ILP modules
35-25 kHz). Designed and made in Scandinavia | 4 fray Type hi-li £3.50
to the highest quality. Alf supplied with 5 Round version of No. 3 Ell.ﬁ .
cor;plete cabinet plans. Tweetersfcrossovers/ B Boxed free standing 'ﬁﬁ piezo £10.50 Total purchase price —_—— T
leads ete. '
w Hi-F) 223, 30/45 walt 3 speaker g system UK PostFree - Qn Oemonstration tocallers | lenciose Creque || PostalOrders || Int. MoneyOrder ||
50 pair | Stockists for: Ch
TG speaker i sHslem SEACBIT glslfs'shzg?r?rlr;:ff Please debit my Access/Barclaycard No. —_—
each
* Hi-Fi 403604100 watt3 speaker 10 sgswm L’J"sg"mfer;ah’gomﬂ"Exd:jypes I Name —_ I
each IC ress
# Hi-Fi 60380/150 walt3speaker 12’ 5d/stem Equipment: Hi-Fi and Disco adress
DN erpeTse ) £64.50 each | Graphics. in Car Graphics/ = = J— —
Bn pelbat lP‘”tDa'”" Boosters and Speakers.
rogsiation io callers: Plus: Huge iange of test equipment. Signaue ;
12 Post 107 ILP Elecironics L19, F 1 2, Granarn Bell House. Roger Close.
ORDER BY POST (OR PHONE) OR CALL INJSHIES - Cao €1 7 K e et
- et INCLUDE VAT l :Iennnm( 227} 54778 Technical {0227) 64723: Teiex 365780
301 Edgware Rd, London W2 1BN Catalag . I
. e
LS Tt \ ELECTRDNICS LTD /

(=22 Atso atHenrys Radio 404 Edgeware fd. w2 BEATRYE: STAYA"EAD STAY WITH "s
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w30t B.K. ELECTRONICS %q
A SOUND CHOICE

suQ do

k[sr

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

A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY
~ T

STEREQ CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechan-
isti coupled 10 3 record/play back printed
board assembly. Supplied as one complete
unit for horizontal installation into cabinet or
console of own choice. These units are brand
new. ready built andtested.

Features: Three digit tape counter. Auto-
stop. Six plano type keys, record, rewind,
tast forward. play. stop and eject. Automatic
record fevel control. Main inputs plus
secondary inputs for stereo microphones,
Input Sensitivity: 100mV 1o 2V Input Im-
pedance: 68K. Qutput levsl: 400mV to both
left and right hand channels. Qutput Im-
pedance: 10K. Signal to noise ratio: 45d8.
Wow and flutter: 0.1%. Power Supply ra-
quirements: 18V DC at 300mA. Connections:’
The left and right hand stergo inputs and
outputs are via individual screened leads, all
terminated with phono plugs (phono sockets
provided). Dimensions: Top panel 5%in x
11Vain. Clearance requited under top panel
2Yain. Supplied complete with circuit dla-
gram and connecting diagram. Attractive
black and silver finish.

Price £26.70 + £2,50 postage and patking.
Supplementary pants for 18V D.C, power
supply {transformer, bridge rectifier and
smoothing capacitor) £3.

-+ -

GEC AM/FM STEREO TUNER AM-
PLIFIER CHASSIS. Originally de-
signed for insiallation into a music
centre. Supplied as two separate
built and tested units which are eas-
ily wired together. Note: Circuit dia-
gram and interconnecting wiring
diagrams supplied. Ratary Controis:
Tuning, on/off volume, balance, tre-
ble, bass. Push-button controls:
Mono, Tape, Disc,, AFC, FM {VHF),
LW, MW, SW. Power Output: 7

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

87.5MHz - 108MHz. Long wave
145kH2 - 108kHz., Medium wave,
520kHz - 1620kHz. Short wave.
58MHz - 16MHz. Size: Tuner —

2%in x 15in x 7%2 in approx. Power
amplifier — 2in x 7%in % 4'2in ap-
prox. 240V AC operation. Supplied

complete with fuses, knobs and
pushbuttons, and LED stereo bea-
con indicator. Price £2350 pius
£2.50 postage and packing.

watts RMS per channel. at better
than 2% THD into 8 ohms. 10 watts
speech and music. Frequancy Res-
ponse: 60Hz-20kHz within = 3dB.

NEW RANGE QUALITY POWER LOUD-
SPEAKERS (157", 12 and 87). These
loudspeakers arg ideal for both hi-fi and
disco applications, Boththe 12" and 15”
units bave heavy duty die-cast chassis
and aluminium centre domas. All three
units have white speaker cones and are
fited with attractive cast aluminium
[ground finish) ﬁxing gscutcheons.
Specification and Price: ~

POWER AMPLIFIER MODULES

100 AND 150 WATTS R.M.S.
Power Amplifier Modules with integrat toroical
transformer power supply and heat sink,
Supplied as ona complate built and tested
unit. Can be fitted in minutes. Auxilliary
stgbilised supply and drive circuit incarporated
1o power an L.E.D. V.u, meter, available as an
optionalextra.
SPECIFICATION:
Max. cutput power 100 watts R.M.S, {OMP 100}
150 watts B.M.S. {OMP 150}
Loads: {Open and shart circuit procf} 416 ohms
Frequency Response20Hz-25KHz + 3dB
Sensitivity for 100 watts 500mV at 10K
150 wans 500mV at 10K

157 100 watt R.M.S. Impedance 8ohm
59 oz. magnal, 2" aluminium voice coil
Resonant Frequency 20Mz. Frequency
Rasponse to 2.5KHz, Sansitivity 97d8.
Price £32 each. £2.50 Packing and Car-
riage each.

12 100 watt R.M.S. impedance 8 ohm, 50 oz. magnet. 2" aluminium voice coil.
Resonant Freguency 25Hz. Frequancy Response 10 4KHz. Sensitivity 95d8. Price
£23.70 each. £2.50 Packing and Carriage each.

8 50 watt R.M.S. Impedance 8 ohm, 20 oz. magnet, i'" aluminium voice coil

Resonant Freguency 40Hz, Frequency Response 1o 6KHz. Sensitivity 92dB. Also . T.H.D, 00.1%

available with black cone and black protective grill. Price £8.90 each. £1.25 Pack- Siza: 360 x 115 x 80mm

ing and Carriage each. Prices: OMP 100W £29.99 P&P
g P 150W £39.99 £2.00

PIEZO ELECTRIC TWEETERS - MOTOROLA Malching 3-way loudspeakers V.u. Meter

and crossover

Build a quality 60 wart R,M.S, system.
+% 10" Wooter

% 37 Tweeter

% 5 Mid Range

+* 3-way crossover

£6.50

Join the Piezo revolution. The low dynamic mass {no voice coil) of a .
Piezo tweeter produces an improved transient response with a lower
distartion level than ordinary dynamic tweeters. As a ceossover is not
required these units can be added to existing speaker systems of up
to 100 watts {more if 2 put in series), FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.

Type ‘A’ 3in round with removable

L]0 k| wire mesh. ldeal for baokshelf hi-fi
/2 || speakers. Price (Type ‘A’} £3.45
each,

Type ‘B’ 3'4In super horn. Far gen-
| eral purpose speakers disco and PA
"2/ systems, etc. Price £4.35 each,

El=y Type ‘C’ 2in x 5in wide dispersion
Li'vcm‘B' horn. For hi-fi systems and quality
N _ disco eltjc. ;rice £g.45 EZCh-d z
- “L.Jype ‘D’ 2in x 6in wide dispersion
,-’ffl '-.I!n-orn. Frequency response ex-
/ S | tending down to mid-range {2000
__,(-:__,,J n/s) suitable for hi-fi systems and
quality disco. Price £6.90 each.
U.K. post free lor SAE for Piezo
leaflets), ¢

Piszo Level Control'Loudspeaker Terminals. Com-
bings 1wo spring-todded (oudsouaker termingls,
vire woun@ DOIENLOMBIE! dNd resisiar Networs.
All mourtad on & $man brushed aluminium plate,
Fits ncatly through a 3' x 3™ cut oul on rear of

Fitted with attractive cast aluminium fixing es-
cutcheons and mesh protective grills which are
removable enabling a unique choice of cabinet
styling. Can be mounted directly on to batfie
with or without conventional speaker fabrics.
All three units have aluminiom centre domes
and rolled foam surrpund. Crossover com-
bines spring-loaded loudspeaker terminals and
recessed mounting panel.

Price £19.95 per kit - £2.50 postage and pack-
ing. Available separately, prices onrequest.

12" 80 watt R.M.S, ioudspaaker.

A superb generai purpose twin cone foud-
speaker. 50 oz. magnet. 2°° aluminium
volce coil. Roiled surround. Resonant fre-
quency 25Hz. Frequency response to
13KHz. Sensitlvity 95d8. Impedance Bohm.
Attractive blue cone with aluminium
centre doma,

Price £16.49 ea + £2,50 P&P,

:g::lk:sr cabinet. Price £29% ~ 20p postage and RS =
¥  B.K. ELECTRONICS -
37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY @E

% SAE for current lists. % Official orders welcome. % All prices include VAT. & Mail order only. % Al items packed {where
applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.
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KEITH DICKSON

NEW BOOKS

INTRODUCING MICROPROCESSORS

JAN SINCLAIR

Whether you are already using Microprocessor controlled
equipment or simply want to know more about this exciting
technological development, this book will enable you to
understand the basics of how a microprocessor works,”  £4.95

INTRODUCING AMATEUR ELECTRONICS
IAN SINCLAIR 2nd Edition

This is the bock for the complete novice of any age, in which
the author assumes no previous knowledge of the subject by
the reader. ncludes details of practical experiments.

£3.95

PUBLIC ADDRESS HANDBOOK
VIVIAN CAPAL 2nd Edition

A completely revised edition of this practical book for thos
involved in P.A. with answers to all the common problems that
are likely to be encountered. £8.50

Please indicate beside the title number of copies required.
All prices include postage and packing.

| ENCLOSE CHEQUE/PO FOR £
NAME .. ...
ADDRESS. .

KEITH DICKSON PUBLISHING LTD
17 HENDON LANE, LONDON N3

T 17157 45p | 4518 4sp | L9186 6p | BFII7/8 38p . MICROS
bl R I e A B
TR b |ae dp | G2 Wb | sm s [erxeus 2| 2114 1450
17408 1ap | 74174 70p S22 4o |BEXBNB 24p | 41163 145p
7407 24p | TAITS 70p oo S | 1529 B BFvsiz zp| 2708 210p
7410 Hp cmos-'szp 1502 12p | LS2ed 85; ggxgg g: 2716 376p

12p LS03  12p | L5245 9&?_ BU20S 120p
BU20S  150p OPTO
e A T
P p
TRANSISTORS
Cizie 2gp |2V, e LEDs
8C107/9 WS?JUDES & Green, Red
3 f
3c142/3 mm“ ?’ f:;galel 12p
(-]
IN5G201/4  1ep REGS. TO-220
N5407 24p 55p
woos 26p &0p
o e | 7908/12/5  60p
pitsockers | VEROBOARDS
Low Profile ZC;‘PI;G’?;!Bd 0113
12pin % | 25x5" 83p
1gni" 3.75'%3.75"° 83p

18 pin e v

: 5''x3.75 96p
24 pin 326p
426p

28 pin oor 3.75"x17%

40 pin 4.7'%17""
AUDIO VIDEO SERVICES
19 GALSWORTHY AVENUE.
ROMFORD RMWE 4PX. 01-599 6580

MAIL ORDER, CWO Add 35p PEP. VA
'~ more ifems in stock. Send SAE for NEW

COMPONENTS AT REALISTIC PRICES

A RANDOM SELECTION FROM OUR LARGE RANGE. LISTS ENCLOSEQ WITH AIRST ORCER.
ELECTROLYTICS. (6.3v to 350v STDCKED.}
RADIAL. 1/360...12p 4.7/63...6p 22/16..6p 22/250...16p 47/35...6p 220/16...7p
AXIAL. 4.7/35...6p 8/350,..16p 10/260..14p 227180...12p 33/50..6p 47/16..6p
100/40...7p 220/26...7p 470!10 .10p
POLYSTYRENE CAPACITO

{RAD) 47/63 330/63 470/160 1000/125 1500/630 2200/63 Erc . . . 3p
"MINIATURE 500V CERAMIC DISCS.

3.3 56 22pf B8pf 180pf 270pf BﬂOpf 1500pf 22mpf 3300pt Etc . . . &p
MINIATURE POLYPROPYLENE {12mm x 6.5mm Rad.)

180pf 560pf 1000pf 1500pf 3900pt 6800pf .Olut .0WSuf Etc . . . Bp
CAPACITORS 50v 1o 10KV POLYESTER FROM .. 4p POLYCARBONATE FROM .. 1Dp SEE USTS.

TANTALUM BEAD CAPACITORS.
.1/36 .22/35 33/35 47/35 .88/35 1735 . . . 10p 2.2/16 3.3/16 4.7/16 . . . 12p
4.7/356.8/25. . . 14p 6.8/35... 15p 10/1622/6.3...16p 22/10..20p 22/16.. 26p
33/1047/6...26p 47/16. . 40p 100/16. .. 65p {ALSO OTHER VALUES ON LISTS)
MISCELLANEQUS.
3.5mm chassis skt. {SKELETON).. 8p 3.5 MOULDED PLASTIC SKT. ICLIFF TYPE)...10p
ANTIPARASIT.FERR. BEADS. 25 for..25p 12 WAY D-Q SKT. STRIF/IC HOLD 1Pit..8p
1uff220v MAINS FILTER 40p 12 BULBS & NEONS 40p 6BA NYLON SCREWS 40 for 25p
100K MULTITURN TRIMMER 20p STAN.HOR. PRESETIEGAN] 100K & 1M5 8p ea. Etc.
DIODES.
1NAOGt;, 1N4002;..
CA%0;.. Gp 0A91 _6p OM‘I
THERE IS A FURTHER REDUGTION FOR QUANTITIES OF 10 OFF, SEE LISTS.

Post and packing add S0p per Order, Post paid on orders over £6.00,

Send or telephone for lists, Please add 15% VAT. Mail Ordar only.
C.H.J. SUPPLIES, 4, STATION ROAD, CUFFLEY, HERTS. Tel: 1-440-8959

1N4003;.. . 4p 1N4004;.. Bp 1N40Q5;.
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COMPATIBLE WITH

LOTS OFNEWILP
ENCAPSULATED
PRE-AMPS~-

ALL ILP MODULES

Suddenly. instead of two ILP encapsulated
pre-amps, there are gight — everything from the
smple mono pre-amp (HYB), through mixing mono
pre- amps (HY12 and HY&). 10 2 duzl stereo ore-
amp (HY71). Plus a new guitar pre-amp (HY73).

Each gives the very best reproduction from
your equipment that your money can ouy. and all are
protected against shor circuit anc vrong polarity.

AllILP modules are compatinle with
each other — combine them to create almost any audio
system. Every item carries a 5 year no quibble guarantee and
includes full connection data
So send your order today — the Freepost coupon needs no stamp.

PRE-AMPS

odet | e | Current | Price
No. | | required iuc‘VATiex VAT

Whar i1 dees

HY 6 | Mono pre-amp | Provides inpuls for mic/mag. caridge/tuner/ | 10mA | £7.41
tape/auxiiary, vith voiume/ bass /Trebie
controls.

—_ It —
HY & | Stereo pre-amp | Two channels, maq. car’idge. me ~volume

| 10mA
{ conirol 4
HY 12 | Mono pre-amp | Mixes hwo signals into one, wilk bass/mi- i ioma | £7.1 ) 670
ange/ treble controls. |
HY 66 | Stereo pre-amp | F0 channiels, with outs for mic/mag. T oma £14.02) £12.19
} carindge/ tage/ funer fauxibary, with volume/ t
bass/tredie/ balance. |

HY 69 Mono preamo' Two nput channels: mag. cartricge mic, with

Wm [ 012.02] 210,45
] mixing ang volume/tretie/ bass Cordls.

" Dualsteres | Provioes lour crannels for mag. canfidge/mes | 20ma | E|2.36 £1D_}§-
preamp | with volume control |
— n '
HY73|  Gutar 'PrcmoesIorvmg.mars(bass+leaclandm-c | 20mA | £14.08] £12.25
I pre-anlpy | viith separale volume/bass/ [-eble and ming,
5 I ="
HY 75 Siereo Two channels, each muxing twg signzls Intg one | 20mA | €123 €075
ore-amp | wih bass/mid-range/ireale controls.

=1
For casy mounting we recommend: B & mounting board tor
modules HYE-HY13 £0 Y0mc. VAL (0.73 &x. VAT.) B 65
meognting boars ‘o moaules HYBE-HYZT €1 12 nc. VAT
{0.99ex. VAT ) Alf modules are encapsulaied and inciutte
chip-on 8dge conneclors. Al operae from <+ 15v minimum
10 4+ J0V maximumm, neeging aronper resistors for higher
voilages. Modules HYG to HY13 measure 453 20 > 40mm.
HYE6 10 HY 7T measure 90 x 20 xc40mm.

How Lo order Fraepost:

Use this coupon. or a separate sheet of paper, toorder
these products. or 2ny products from other ILP Elecironics
acvertisements. No stamp is needed i you address 10
Freepost. Cheques and postal orders must be crossed and
payable to ILP Electronics Lid: cash must be registered.
€.0.D. —add €1 to tolal order value. Access and
Barclaycarc welcome. All UK orders sent post free within

. 7 days of recerpl of order,
N N N N N _§ B ¥ |

Prease send me the loligwing
ILP mocules = —

Totalpurchaseprice

lenclose Chegue D PostalOrders D Int. Money Order D
Piease debitmy Access/BarclaycaraNo, e W

Narme I
Aqtiress

Signature — I
ET 4/12 Posi 1o ILP Electronics Li rreeposl 2. Graham Bell House. Roper Ctose.

Canmiergury C72 7EP. Kent. Englang
Telephone (02271 54778 "echnica (0227164723 Felex 965780,

ELECTF!DNICS LTD /)

N\
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Dept. No.23", 4 Paddock Mead, Harlow, Essex CM1B 7TRR. Tel. 0279 32700
RESISTORS: vawan Carbon Fiim E24 range 2 5% tolerance. High quallry vesislors
by fi

ELECTRO SUPPLIES S S

TRANSISTORS 1 and colour coded /
BET0? "” 8L B35 £1-00 per hundred mixed (Min 10 per value)

£8.50 per thousand mixed. (Min 50 per valuej

Special stock pack, 60 values 10 off cach €5~5}'/

BE1MR AFR4)
BCID privas

-DIODES: iNd4148  3p cach Min order quantity 15 flems
£1.60 per hundred

BC1258
DIL SWITCHES: Gold plated conract in fully sealed base - sulve thase @

PARNDON ELECTRONICS LTD, _ ?

BEe
S5ERE

3

BFpssses

£88
BES58rEF
PFTEEFEE

BC14§
BC154
programming problems
%p D 4 Way 86p each 6 Way £1-00 each. 8 Way £1:20 each.
0p TBAIZS
100p TBAE
50p TBABEIE
275 TBABOO
TBAB10S
100p TBASH
100p TCAZIDS

LOW PROFILE IC SOCKETS
& (150 £10}  35-amp S0-volt Stud Diodes, c/w mounting
.t('lGOCWHkit. 4 £1

DIL SOCKETS: High quallly. low prohle sackets. -
8 pin — 10p. 14 pin — 11p. i6 pin = 12p. 1§ pin — i9p. 20 pin — Z1p.
22 Pin — 23p. 24 pin ~ 25p. 28 pin — 27p. 40 pin — 42p.

EFLEFEEE |

ALL PRIiCES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS
MiN. ORDER - UK €1 00. OVERSEAS £5 - CASH WITH ORDER PLEASE: 3

s soemus st kil HARD COPY |f

NLY

£80 and sobe TTLiew. Aoy {3 S0 0O
:’: L Beprogrammed 10 [ ¢ | NISTAY STANDARGS
\ ® PLAIN PAPER
’ ) ONLY £208 5 o500
Sutabiy punched caz2 £5 | & {00R STAND £7.50
_ # POWER SUPPLIES: ® SETOF 3
12 THM £ . IR stangard mains input (100 to | MANDALS FOR
ONLY 65 Z?;vl?g gvpsnﬁrhn;{:_ ONLY £7.50

. =12 25emp, 424y
THESE SUPERS PROFESSIONAL DISPLAYS DFFER THE MICRO L & T 300 T | reouren £65

For larger quantities
please phone for prices

SPECIAL OFFERS

LM1011N {DOLBY BI/C) c/w data
TDAZ2020 (20 watt amp)

IJII

| ENTHUSIAST A NEVERTQ-SE-REPEATED CHANCE TO HAVE A | fiyrom w
MM5E7105 (PAL colour TV game |/C) data., VDU WTH & SPECICATION NANALLED BY LISPATS AT e g f Ll g TN £95
j THREE TIMES THE PRICE MALE BY AN ENGUSH
MMB3100N (TV clock timer) c/w data el B ol L el Eor *m“q‘yﬂfﬂ v{mgmndﬂﬁu
THE KEYBOARD ALDNE IS WORTH CUR PRICE. :
AY-5-1013 (UART) c/w data Il » GREEN SCREEN FOR REDUGED EYSTRAIN L e \
# B0 CHARACTERS PER LINE. 25 LINES ‘
e gt ® STANDARD V24 INTERFACE LEVELS ONLY £15]
Prices 1nc|ude VAT, please add 50p P&P « PRINTER ORIVE PORT SECONDHANO EOUIPHIENT | #® S
 ASCII SUBSET 600 1200 2400 6D SUPPLIED iN WORKING AS ABOVE PLUS
MAIL ORDER DEPT. RETAIL SHOP # ON SCREEN EQITING ANO FULL CURSOR CONTAOL CRE PAPER TAPE PUNGH
{Callers please phone first] ({Open 6 days) # MOGEM CONTROL, CAN BE MULTIPLEXED UNGUARANTEED : ANO READER

BOWNESS MILL, SHAWCLOUGH RD GATODD ST
WATERFOOT, ROSSENDALE, LANCS MANCHESTER

TEL: ROSSENDALE 5556 e

WAWSON ASSOCUTES
e et 124 LENNARD AOAD WE ALSO BSY SURPLLS
CALLERS WELCOME BECKENHAM, XENT BRI 10P COMPUTERS AND COMPUTER

Bt oPOATENT 01-778 3600 RROEALS

USE ELECTRONICS TODAY INTERNATIONAL’'S CLASSIFIED
(30p per word, minimum 15 words. Box Nos. £2.00 extra or £9.00 per single column
centimetre — all prepaid).
Just write your ad on the form below and send it with your cheque to Jonny Naraine,
145 Charring Cross Road, London WC2 OEE.

1
6
11

I =
Please place my ad in the next available issue of E.T.I.:

Name....

Address........... PRI [ [ L § RO R IR
Tel. No. .
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MICROCOMPUTER COMPONENTS

LOWEST PRICES - FASTEST DELIVERY

24-hour Tetephone Credit Card Orders

MIDWICH COMPUTER CO. LTD.

{Dept ETI)

HEWITI_' HOUSE, NORTHGATE STREET,
BURY ST. EDMUNDS. SUFFOLK IP33 1HQ

TELEPHONE: (0284} 701321

ETi DECEMBER 1981

TELEX: 817670

Devics Prics | Davice Price ] Duvice Price ‘| Bavice Price
MEMORIES EF63562 (X)) 4076 050 4LS885 0’
2114L-200ns 14128 | EFG8T1-AIT 1870 AQT7 o T4LS103 [ F. ]

25+1.18 | EFGS8D 107 4078 024 T4L5192 (5. ]
2194L-300ns 1+148 | EFG887 080 4081 014 4ES113 028

1 254119 | EF68488 .11 | 4082 010 | 7415114 028
2708 450ns 198 | EF6BTS 4.18 4085 ass 7415122 [T
2716 450ns  1+2.49 4086 059 T4LS123 o

25+2.37 | B562 FAMILY = 4093 030 415124 1.00
2716 350ns 885 | SYpes02 4.85 4502 .88 7415125 (5. |
2532450ns 14550 | Sype520 318 4507 0.9 745126 [ . ]
25+531 | SYP6522 495 4508 1.80 4L8132 0.45
2732450ns 1+480 | SYPE532 186 4510 0.80 15136 0z
25-+4.08 4511 048 7415138 034
4116 150ns  1+1.15 | 8080 FAMILY 4512 080 7405139 o7
25+108 | 8085A 550 4514 148 7415145 078
4116 200ns  1+0.80 | 8212 1.70 4515 1.40 7415148 080
- 254+H0.72 | 8216 1.70 4516 075 415151 034
6116 200ns 1096 | 8224 245 | 4518 0.40 7415153 ° 0.8
4118 200nsg 380 | 8228 3.95 4519 023 7415155 o9
8264 200ns 1200 | 8251 305 | 4520 089 7415156 0.5
5516 200ns 22.88 | 8253 7.85 4521 148 7415157 034
8255 385 4522 120 7415158 0.3
b o 2 ik lwoe e
£MAS 4000 SERIES 0 T4(5161 0.%
PROCESSOAS 5000 0.2 | 4528 0.70 | 745162 .
EF9364 584 | 4001 013 | 4532 069 | 7aL5163 0.3
EF9365 8200 | 40m a43 | 4541 1.30 7415164 047
EF9366 6280 | 4006 060 | 4543 000 | 7415165 .99
4007 017 | 4553 200 | 7415166 0.64
BUFFERS 4008 056 | 4555 040 7415173 0.70
BILSE 0.8 | 4009 028 | 455 054 | 7415174 0.54
8115% 080 | a1p 020 | 4565 098 | 7415175 0.54
81597 090 | 4q9 G.14 7415181 130
81L598 080 | 4012 0.7 | LOWPOWERSCHOTTRY | 7415190 0.58
87264 150 | 4043 033 TTt ICs - 74LS SERIES 7418191 055
ar26a 150 | 4514 058 | 741500 0.1 | 7415192 (]
8195 150 | apis 0.58 | 74LS01 D11 | 7415193 050
81074 150 | a015 028 | 74LS02 0.12 7415104 (%]
8746 150 2017 045 | 741803 012 ;ﬂéla 038
401 ;| 74 1 4151 a5
?a;lgsguawmﬂﬂgso ks e . L & 3. 7415197 0.85
4L5e1 080
TNA2GE-§ .00 CHHiSTMAS SPEGIAL (":FER 7415240 0.89
IN427E-8 6.28 74L5241 0.5
ZN428E-8 4.78 7415242 [N L]
N429E3 2.40 1 0 7415243 ure
ZN432C-10 28.09 1 0 74,5744 are
2N433C-10 2258 7415245 o080
Lo %% | IDISCOUNTONANY DRDF R 4T 13
sISTEULANEUS IF ACCOMPANIED BY Tr..., il 0y
- I jaiss 0.3t
w5103 345 ADVERTISEMENT 7415253 a3
AY-5-2376 885 1418257 0.44
MC1488 084 | 4019 029 741505 033 | 7418258 .28
MC1459 084 | 4020 0.58 740508 0.33 | 7418259 038
MC14411 884 | 4021 0680 741508 0.13 74LS261 1.0
MC14412 799 | 4022 0.82 74L510 0.13 | 7418266 023
RO-3-2513L 770 | 4023 0.17 T4LSTH 034 | 2418273 090
RO-3-2313U 7.70 | 4024 0.38 141812 0.15 | 74L827¢
ZN4SO0E 7.8% 4025 0.18 741813 0.22 | 7415283 0.44.
7805 0.50 | 4026 0.88 74L514 0.44 | 7418290 0.58
7812 050 | 4027 0.30 T4L815 0 7415293 045
7305 055 | 4028 055 741520 0.12 | 7415365 (5]
7912 055 | 4031 186 | 74Ls21 0.14 7415366 034
4033 1.80 T4L822 014 | 7415367 034
2106 230 FAMILY 403 1.85 T4L826 0.18 | 74i5368 034
760 CPU 400 | 4035 0.72 741527 014 | 7415373 0.74
Z80A CPU 482 | 4040 057 741828 01e | 7415374 0.74
280 CTC 400 | 4941 0.8¢ 741530 0.92 | 7415375 047
Z80A CTC 400 | apa2 0.54 741832 034 | 7415377 08
ZB0 DART TAB | 4043 059 741833 0.18 | 7418378 089
Z80A DART 718 4044 084 741837 0.18 7415378 084
780 DMA 1152 4045 185 741538 0.15 7418386 028
ZB0A DMA 999 4046 0.68 740340 013 7415390 0.50
Z8) P 3.78 1047 0.88 740542 934 | 7418393 059
7804 PO 378 4048 054 740547 0.3
280 SI0-0 13.85 4049 0.30 741548 a8 LOW PROALE BIL
ZBOA $I0-0 13.95 | 4050 0.30 T4L548 089 I0CRETS
280 SI0-s 1386 4051 0.5¢ 741551 .34 Numbet of Pns:
Z80A Si0-1 13.85 4052 068 741554 218 8 007
280 §10-2 1385 | 4053 054 741855 215 " 008
2B0A S10-2 1388 | 4054 120 741573 020 16 008
4055 120 TALS74 0.17 18 ais
EFCIS 8800 FAMILY 4080 089 | 741575 0.28 20 017
EF6800 370 | 4083 195 TALS76 020 2 021
EF6802 B.11 4066 0.34 T4LS73 024 24 aza
EFE803 11.80 4068 047 740883 .50 28 028
EFB805 1186 | 4069 T 741585 Q.70 40 (&, ]
EFE810 138 | 4070 aig 741886 Q17
EFB821 174 { 40m 019 741890 030 CATSTALS
EFE840 420 | 4072 018 TALSH 280 1 MRz N
EFE845 950 | 4073 B.te 141592 0.38 18432 Mh2 250
EFE850 170 4075 23T | 741893 034 | 4 MRz 188
e
QFFICIAL. CREDIT CARD ORDERS QUANTITY
ORDERS WELCOME WELCOME DISCOUNTS AVAILABLE
AIITpnces exclude post and packing on orders under £10 (50p) and
(15%) ALL ORDERS DESPATCHED ON DAY OF HECEIPT WITH
FULL REFUND FOR OUT OF STOCK ITEMS IF REQUESTED

MIXERS.FADERS,
VU METER DRIVERS

AND MORE-
ALL NEW FROM ILP!

Just some of the 28 new amazingly compact modules from ILP Electronics, Britain’s
leader in electronics modules — you'lf find more new products in the amps and pre-amps
advertisements.

All ILP moduies are compatibte with each other- you can combine them to create
almost any audio System. Together they form the most exciting and versalile modular assembly
system for constructors of alf ages and experience.

Every item from ILP carries a 5 year no quibble guaranteg and includes full
connection data. So send your order on the Freepost coupon below today!

MIXERS

Mocel Cufrent | Price | Price
g | i What t does equired [inc. VAT |ex VAT
HY ? | Mono mixer | Mixes exght signals mto one. 10mA | £592 | £5.15
HY 8 | Stereomxer | Two channess. each modng five signaisintaone. | 10mA | €719 | £6.25
HY 11 | Mono mixer | Mixes five signals into one — with base/treble | 10mA | €811 | E7.50
conirols.
HY 68 { Stereo mxer | Two channels, each moang ten signals intoone, | 20mA | £9.14 | £7 95
Hy 74 { Stereomeer | Two channels, each mixing frvo signalsinfoone | 20ma | £1317 | £11.45
— with trebie and bass controls
AND OTHER EXCITING NEW MODULES
Model : Current | Price | Price
No. Module LA vequired | inc. VAT |ex VAT l
HY 13 IMon VI meter| Programmabie gain/LED overload driver. 0mA | £684 | £5.95
HY 671 Stereo head- | Will drive steren headphones In the 4 ohm- BOmA | £14 20| £12.3y
phone drver | 2K ohm range.
HY 72 {Vosce operated | Provides denth/delay effecls. 20mA | €15.07 ] £13.10
stere lader |
HY 73 Guitar Handles fwo guitars {b2ss ang ‘ead) and mic 0ma | 01209 £12.25
pre-amp with separare volume/bass/treble and mix, .
o HY 76 | S'ereo swatch | Prowdes two channeds, each switching one of 2mh [ To e aouied
} matfx four signals mto one. |
HY 77 | StereoVll | Programmable gain/LED overoad drivef, 20mA I £10.64 | £9.25
N meter driver |

For easy maunting we recommend:
8 &mounting poard for modiules HY6 -HY13  £0.90inc. VAT, (0.78 &x. VAL)
B 66 mounting beard ‘or medules HYRE-HY7T -£1.12inc. VAT. {D.99 ex_ VAT )
I *All modules. are encapsulated and include clip-0n fdne connertors. Al operate from 25V
" minkmum to =30V madmum, needing dropper resisiors for nighar voitages HYST can be used anly with the
PSY 30 power Supply unit. Modutes HYG to HY43 measure 453¢ 20 x 40mm_ HYBG 1n HY? 7 mesure
90 % 20 x 40mm.
FP 489 BRIDGING UNIT FOR 00UBLING POWER
Designed specially by ILP for use with any two power amplifiers of the same tyoe to
double the pawer cutput obtained and witl function with any ILP power supply. In tolally sealed
case, size 45 x 50 x 20mm with edge connector, It faus becormes possible to oitain 480 walls
rms (single channel)into 82. Contributory distortion lessthan 0:005%. Price: £5.51inc. VAT,
(Ex. VAT £4.79.)
How to order Freeposl.
Use-this coupon, or a separate sheet of paper, 1o order these products. of any
products from other ILP Electronics advertisements. No stamp is needed If you address 10
Freepost. Chennes and pastal orders must becrossed and payable foiLP Electronics Ltd: cash
must be registe. .4. C.0.0. — add £1 tototal order value. Access and Barclaycard welcome.
ANl UK orders sent post free within 7 days of receipt of order,

Piease send me the fellowung
iLP modules I e

Total purchase price -
lenclose Cheque [j

Pastai Orgers [:] Int. Money Qrcer D

Please debitmy Access/Barclaycard No.

Name _ ) I
Address

Signalure

Post 10: ILP Electronics Lta. Freepost 2. Granam Bel: House. Roger Close,
Canterbury CT2 7EP. Keni_ Englang.
Telephone (0227) 54778- Techmcal {0227) B4723: Telex 865780,

ELECTRONICS LTD _/

STAYAHEAD.STAY Y WITHUS
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Box No. £2.00

publication.

ETI RATES
1-4 Insertions £9.00 per scc
5.11 Insertions £8.00 per scc
12+ Insertions £7.00 per scc
30p per word {min 12 words)

Closing date 1st Friday in month praceding

Classifiad Advertisements must be prepaid.

rate card (available on requast}.

Advartisements are accepted subject to the terms and conditions printed «:a the advertisemsant |

- HE RATES
1-3Insertions £6.00 psr scc
4-11 Insertions £5.50 per scc
12+ Insertions £6.00 per scc
21p per word-{min 15 words)
Box No. £2.00

Closing date 2nd Friday In month preceding
publication

SEND TO:- ETI/HE CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-437 1002 Ext. 50.

(X

+ P&P £3.45

£126.50 grc.vay

Toal £129.95

BEST OFFER EVER
Camera Kit, Lens,
Vidicon & Modulator

CROFTON

35 GROSVENOR ROAD
TWICKENHAM, MIDDX.

B —

PRINTED CIRCUITS. Make your own sim-
ply, cheaply and quicklyl Goiden Fotolac
light-sensitive lacquer — now greatly im-
proved and very much faster. Aerosol
cans with full instructions, £2.25. De-
veloper 35p. Ferric Chloride 55p. Cle
acetate sheet for master 14p, Copper-cla
fibreglass board, approx. 1mm thick
£1.75 sq. ft. Post/packing 75p. White
House Electronics, Castle Drive, Praa
Sands, Penzance, Cornwall,

TELEPHONE ANSWERING MACHINES,
Super Phones, Radio Phones, etc. Ring
C.W.AS.0274682674.

BURGLAR ALARM Component Catatogue
outnow. Ring: CW.A.S, 0274 682674

CLOSE ENCOUNTERS GROUP. Personal
introductions/dances, parties, talks, social
events. Meet interesting, attractive
people. All areas. — Tel. {Liverpool) 051-
9312844 (24 hours).

‘WRONG TIME?

MSF CLOCK is ALWAYS CORRECT — never gains
or loses, SELF SETTING at switch-on, 8 diglts show
Oats, Hours, Minutes and Seconds, auto GMT/
BST and leap year, alsc parallel BCD autput and
audio to record and show time on playback, re-
ceives Rugby 60KHz atamic time signals, built-in
antenna, 1000Km range, RIGHT TIME, £82 .80,

V.L.F.? EXPLORE 10-150K Hz, Receiver £16.50.

SIG. GEN., 10Hz-200KHz, logle and 0-iV sine and
sguare wave outputs, rf harmonics, £16.80.

PROGRAM YOUR OWN tunes on a Programmable
Chime ~ notjust 1 of 24, 3W audio, £38.90.

B0KHz RUGBY RECEIVER; as in MSF Clack, serial
data and audio cutputs, £17.90.

Each fun-to-build kit includes alf parts, printed circult,

case. fnstructions, postage erc, money back assur-

ance s GET yours NOW.

THE SEIEN'FI,'IFIC WIRE COMPAN\W

0 Box 30, London E.4.

ENAMELLED COPPER WIRE
SWG 11b 80z 40z 2oz
8to 29 2.76 1.50 0.80 0.60
301034 3.20 1.80 090 0.70
351039 3.40 2.00 1,10 0.80
401043 4.75 2.60 2.00 1.42
44 to 47 8.37 5.32 3.19 250
481049 15,96 9.58 §.38 3.69
SILVER PLATED COPPER WIRE
1410 30 6.50 3.75 220 1.40
TINNED COPPER WIRE,
14 to 30 3.85 2.36 1.34 090
Prices include P&P and VAT
Orders under £2 please add 20p.
SAE for List' of Copper and Resistance
Wires. Dealer enguiries welcome

ZX81 TEMPERATURE sensors (plug-in
compatible). Including UK P&P £19.50. Free
leaflet, Cheshire Micro Design, 66 Close
Lane, Alsager, Stoke on Trent.

WANTED. Electronic components and
test equipment, Good prices given. Q Ser-

CAM iTS
145 (TZ) Oid g:r:goc_f Ealfme, MiTton,. ‘vices, 29 Lawford Crescent, Yately {0252)
Cambridge ' ‘871048, Camberley, Surrey.

CIRCUIT DESIGN, Prototype construction,
analogue or Digital, Siangle Circuits or
Complete Instruments/Systems. Write A. J.
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET, or Phone Bradford-on-Tone (082-346)
536.

T. & J. ELECTRONICS COMPONENTS —
Quality compaonents, compatitive prices.
Ilustrated catalogue 45p. 98 Burrow
Road, Chigwell, Essex.

PARAPHYSICS  JOURNAL  (Russian

translations); Phychotronic Generators,

Kirlianography, gravity lasers, telekinesis.

\I?vqltaiis: SAE 4 x 9". Paralab, Downtown,
ilts,

WANTED

Tesit equipment. valves, tubes and scrap electron-
ics.

Reasonable prices paid. Distance no object {UX
mainiand only).

FRG General Supplias

Unlt 3, Longhlil Industriat Estate
March, Cambridgeshire
PT158NQ

Tel: March (03642) 56614
or 01-404 5011
Telex: 24224 Quote Ref. 3165

110

COPPER CLAD BOARD DOUBLE-SIDED
FIBRE-GLASS: — 1,000 sq. inches of as-
sorted sizes £6,800 sq. inches of assorted
sizes £5, 600 sq. inches of assorted sizes
£4 and 400 sq inches of assorted sizes £3.
Postage free. Also complete P.C.B. ser-
vices. H.C.R. (Chelmsford), 1 Bankside, off
New Street, Cheimsford.

BARGAINS FOR THE ELEC-
TRONIC HANDYMAN
BRANDED L.E.D. DIGITAL
ALARM CLOCK_&_

%
.

u

<ol
19

(]
Returned 10 Service
Department within

guaraniee parnog 2)

1. Wnth alarm repeat S.R.5.P of £17 Q0. Otterad a1
£3.95, inc. VAT. or 3 for £9.985, inc. VAT,

? Wuh luxury tamp and repeat atarm, S P § P
£31.00. Offered a1 £7.96 inc. VAT each, or 3 for
£19.85 inc. VAT,

These will be 50ld as received Irom our customers with

the exisung faultis and without guarantee.

U.K. only
Discounts available on large bulk purchase.

PRESCOTT CLOLCIS & WATCH CO.
TD.

PRESCOTT HOUSE, HUMBER ROAD, LONDON
NW2 GER

YOUR NEXT
ELECTRONIC PROJECT
NEED NOT LOOK D.1.Y,

Choice of over 130 items of
metalwork, etc., including 45 different
printed front panels, subframes, or a
complete mixer console frame.

For full details s.a.e. to:

The Mixer People

PARTRIDGE
ELECTRONICS

56 Fleet Road
Benfioet
Essex, S§7 5JN

ETI DECEMBER 1981




mair
microprocessor
area

bus

* MPU Section accepts 24, 28,
DIL microprocessors

*

ROM or peripheral chip

Over 1400 contact points

EE S

Slots onto all BIMBOARDS
Non-Slip rubber backing

E S

The PROFESSIONALS

Telephone 01-737 2383

MICROPROCESSORS
then they should be into an
M P UroBreadBoard

Power Bus Strips on all sides
5 incoming turret Power Terminals
Component Support Bracket included

peripheral

alpha numerié ldexing

40 & 64 pin

Auxiliary Areas acceptany .3" or 6" RAM,

Alpha-Numeric column and row indexing
Eurocard size (160mm x 100mm)

[deal for schools and colleges
Long life, <10m.ohins, nickelsilver contacts

breadboard

that BEGINNERS can start on

BOSS INOUSTRIAL MOULDINGS LTD

2 Herne Hill Rd, London SE24 0AU, England

Telex 919693

Cables & Telegrams: LITZEN LONDON SE24

chips areas

but please add 15% for Overseas Qrders,
payable to BOSS Industrial Mouldings L

I enclose 4 cheque/P.O. 1o the value of £
.

Name
Company
Address . ..

ETI DECEMBER 1981

Please send me ... MPUroBreadBourd(s) at £18.00

This price includes VAT & PP, is applicable from March 1981

mate cheques/P.O.
td and allow 10 days

for order processing and cheque clearance ete.

ILP POWER

SUPPLIES-
MOST WITHILP

TOROIDAL

TRANSFORMERS

Space-saving.
efficient ILP power supphies
are designed 10 give you
flexibility in planning audio
assembilies. Nine of the
eleven madels have loroidal
transformers manulactured on
new cost-elficient high technology
machines in our own factory. So we keep the
qualily up.and the price down.

ILP power supplies are compatiblie
with all other ILP modules — combine them lo
procute almost any audio system. All carry the iLP 5
year no quibbie guaraniee and include full connection data.

So send your order on the Freepost coupon be'ov today!

POWER SUPPLY UNITS
Moce! o | Far use wilh | X
P&‘;U 30| ﬁ;sa\;wnbmawns of HY5/66 senes 19 2 rrmmwmialﬁml\ o nne__mu E-:.E\O-
| The tutowng vefl also crive the HYG/66 series excepi HYG7 whh
requires the PSU 30.

PSL36 | 1o 2HY 30 T £9.32 | €810
PSSO | forZHYED. ] il BEEEE
PSUBO | 13 HY 1207HY 1209/ HD 120/H0 120P. £15.00 | £13.04

PSUB5 | 15 MOS 12071 % MOS 1209, | esazlenaz
ThsuTa | | 1.0r ZHY 120/HY 120P/HD 120/HD 120P £18.31 | £15.92
“Psuis | | Tor 2M05 1201MOS 120P < 1863 €16 20

PSLI 90 | I U HY 2007 HY 200P7HD 2007HD 200° | e1863( 620

PSUGS | 3 xMOS 200/M0S 200P. | £18.77] @

PSU 180 | 2 XHY 200/HY 200P7HD 200/HD 200P or £24 5¢ | £21.34

13 HY 40071 HY 400/ HD) 400/HD 4007 i
TPSU185 | 1or 2MOS 200/MOS 200P/1xMOS 200 | z2e e8| 2196
1 W05 4007

Al modets incorperate ILP teroidal transtormers except PSU 30 and PSU 36
which include our own laminated transformers.
How fo order Freeposl:

bse thrs coupon. or a separate sheet of paper. (0 order these modules, ar any
procucts from other ILP Electronics aovertisements. No stamp i needed if you address 10
Freepost. Cheques and postal orders must be crossed and payabie to ILP Electronics Lid: cash
mus! be registered. €.0.D. — add £1 1o total oraer value. Access and Barclaycare welcome.
Ali UK orders sent post free within 7 days of receipt of order.

Please send me the following
ILP modules

Totalpurchase price

tnt. Money Order ||

lencloseCheaue [ ] PostalOrders ||

Piease debit my Access /Barclaycard Ne. . -

Name v —

Address

Signature 1 v
ET&/12 Postto ILP Electionics ttd. Freepost 2. Granam Bell House. Roper Close,

Camerbury CT2 7EP. Kem_ Engtang
Telephane (0227} 54778 Techmal (0227164723, Telex 965780

ELECTFIDNICS LD /

STAYAIIEAD STAY WITHUS
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—
Z2X81/80
3 programs for the basic TK system — Space Invaders

— Breakout {both machine code for flicker free fastli.
Mugic — turn your ZX into a toy

interactive graphics) —
pianc — no hardwara modifications.

Supplied on cassette with listings — all for only £8.96

Spacify 4K or 8K Rom when ordering

MACRONICS, Dept S.. 26 Spiers Close,
Knowte, Solihuli. B3 9ES

TRANSCENDENT 2000 (in original box),
also nine ETI system 80 modules, fully
working, pristine condition, £210, £230
respectively, prices negotiable. I. D. Waltérs,
3 Lhwvyn-On Road, Sixbells, Abertillery,
Gwent,

ZX80 DISPLAY CONVERSION. Build this
six IC circuit and give your 8K ROM ZX80 the
non-flicker display of the ZX81. Circuit
diagram and cons’ruction details £4. M. B.
Daniells, 234 Blacklock, 2mvingfa'd,
Chelmsford, Essex.¢

PRINTED CIRCUIT BOARD Single Sided
12" % 12" £1.00. Single Sided 1/16" Glass
Fibre 12" x 12" £1.60, Double Sided Glass
Fibre £1.60, PGP 60p any quantity. Jewel
Electrics, 16 Lodge Road, Hockley,
Birmingham B18 5PN.

COMPUTER GRAPPLER BAGS Bag No. 3
contains ‘50 chips with the following
approximate mix:— 30 TTL; 15LS; 6S;
Counters/ Latches etc. Bag No. 4 contains: —
Bx 4116 200ns. (or equivalent). All
components guaranteed — full spec. Bag 3
£5.00+60p carr. Bag 4 £B.00+40p Carr.
Cash with orders to: J. Wright, 27 Broombil}
Drive, Glasgow G11 7AB,

UNREPEATABLE OFFE

Digitai vhermometer .5 LED Display, calibrated in
cegrees C range —50° to +99.9°C with Platinum
Resistanca Probs. 12v operation. 8.C.0. Outputs
available housed in A.B.S. DIN styled case, W96 x
H48 x D150mm

Give away at £49.95 inc. VAT. (valued at £135,601

Mains Adaptor for above unit £6.75 inc. VAT
&P £2

Circuit Date supplied
Cheques or P.Q. with Order to:—
MICRO ELECTRONIC SYSTEMS
Martin Buildings, Stonehouse St.,
Middiesbrough, Cleveland
Telephone No. 0642 829238

OLIVETTI AUDIT-5 magnetic card program-
mable accounting machine 1974; Excellent
condition; Automatic front feed; Form
handling; Friction/tractor feed — Twin
platten; High quality golfball head; 180
column; Complete with stand pedestal
containing drawers etc., and paper handling
racks. Any reasonable offer considered. J.
Wright, 27 Broomhill Drive, Glasgow G11

7AB. Tel. 041 339 8185.

%

ZX81 Programming for 5 '
Real Applications 7

Includes bulk storage, word processor,
financial banking and educational
programmes for 16K ZX81. Publisher:
Macmillan. Book 170 pages £6.35
Cassstte plus book £18.39

SAE for details

REDDITCH ELECTRONICS

21 Farney HHl Avenue,
Redditch, Worgs, BS7 4RU

COMPONENTS GALORE Prices to shock
— Send SAE NOW for lists. T.H.D. Elec-
wonics (Bristol), 30 Longford, Yate, Bristol
BS17 4Jw.

eKLIFCOQ RETURN AN. AD No 7 @ ANY
POWERAMP CHASSIS £11.95+THIS AD
10+10/30+30/60+60w. 9 — BO0v, DC —
WORKING SOCKETS — CONTROLS —
SMOOTHING. oFREE MAGNETIC
PICKUP PCB+DATA. KLIFCO — ILKLEY
— LS298EA.

OSCILLOSCOPE repair and calibration.
Quick service, compeltitive rates. W.LR.
Electranics. 01-367 6816.

PRINTED CIRCUIT KIT £2.00 PP 50p
Learn to make your own PC's & assort. boards,
chemicals, instruments, 50 "suggested Projects’’, plans
& circuits you can build with transistors B arts from

your “'junk box'" at low cost.

PHOTOELECTRIC KIT £4.50 PerP 50p
Parts to build invisible-beam photoswitch including

phototransistor, case and plans.
OPTICAL KIT £3.50 &P 20p
Parts to build an invisible-bgam optical projector and
recaiver for the above kit. Both kits together make an
axcelient burglar alarm.

EXPERIMENTAL ELECTRONICS
335, Battersea Park Road, London SW11
Tel: 01 720 2683

ADIATION
%I"l ECTORS |

BE PREPARED |
VIEW THRU LENS P

@ THIS DOSIMETER
WILL AUTOMATICALLY DETECT
GAMMA AND X-RAYS

W UNIT IS SIZE OF FOUNTAIN
PEN & CLIPS ONTO TOP POCKET

@ PRECISION INSTRUMENT
METAL CASED WEIGHT 202
W MANUFACTURERS CURRENT
PRICE OF A SIMILAR
MDDEL OVEA £25 EACH
British design & manufacture.
Tested & fully guaranteed.
Ex-stock delivery. "~

!s.as inc.vaT

Post & Pack 60p g
tdeal for the experimenter
COMPLETE WITH DATA

404 EDGWARE ROAD. LONOON W2 1ED

q

DE-SOLDERING TOOLS A must for every
constructor. Qur price only £4.50p inc P&P
Cash with order to Trenmead Limited, 1 Elms
Lane, Wambley, Middx.

CENTURION BURGLAR ALARM EQUIP-
MENT. Send s.a.e. for free list or @ che-
que/p.o. for £11.50 for our special offer of a
full-sized  signwritten bell cover. To:
Centurion, Dept. ETI, 265 Wakefield Road,
Huddersfield, West Yorkshire. Access and
Barclaycard. Telephone orders 0484 35527.

ST

Sand a SAE for details of all kits and circuits

ETI 4600 SYNTH All working and set up,
need quick sale hance only £5650 ono. Ring
01-989 9335

GUITAR/P.A.
MUSIC AMPLIFIERS

100 want superb treble/bass overdriva, 12 months’ guarantee.
Unbeatable sl £50; 60 watr £4d; 200 walt £68; 100 watt twin
channel. sep. treble/bass per channel, £65; B0 watt £52; 200
watt £78: 100 watt four channel, sep. ueble/bass par channel.
£75: 200 wart £38; slaves 700 wan £34, 200 watnt £60; 250 wartt

£70; 500 watt £140; fuzz boxes, great sound £12; ‘bass fuzz
£12.90; overdrive fuzz with treble and bass boosters £22; 100
wat? combc superb sound. overdrive. s(urdy construction,
castors, ur £98; twin ch | £115; bass cornbo
£118: speakers 15in. 100 watt £36; 12in. 100 wan £24; 80 watt
Sg microphone Shure Unidyn B £28; 3-Channel sound/light

Sand chequeP.O.
WILLIAMSON PLIFPCAT)ON
62 Thornclitia Avenua. Dukinfleld
Chashire, Tel: 0681.308 2084

IRALARM
Ry
YSTEMS LTD.

Write or phone for free list

136 Woodside Avenue, .

Thundersley, Essex.
Sth Benfleet 4055

INTRUDER ALARM
COMPONENTS

HAVE YOU SEEN THE GREN

DeptETI 12 Harper Streat, Lasds 2

ATTENTION SHARP PC-1211/TRS8) POCKE]
COMPUTERMEMOWRITER USERS
PFS5.123 Paper feed stand with Frae 3" Dia, paper roll

£2.95
AT LAST BOOKS FOR THE PC1211/TRS-80
pocket computers
5 Titles available — Lots of new programs
PC*%211 Software, hardware and accessories. Send for
our New catalogue.

ELKAN ELECTRONICS
28 Bury New Rd, Prestwich,

Manchester M25 8LD
24 hr tine 0924 364327

CAT?

10005 of components, audio, radio, slectronic,
CB including everything electronic for the
constructor and the trade at unbeleivably low
prices. Special discounts to the trade and
public. Send 99p for the GREEN LIST and
receive sample ELECTRONIC CLEARANCE
PACK wosth £3 plus FREE RECORD SPEED
INDICATOR or £1.95 for pack worth £5 or £2.75
for pack worth £8 or £6 for pack worth over £20
or £10 plus £2.50 carr for JUMBQ PACK worth
over £580. Money back if not delighted. State
whether trade or public. All packs contain
transistors, caps, pots, resistors, swiiches,
radio and audic items, connectors, relays and
electronic devises.

NEW RETAIL PREMISES. Now open at 12,
Harper Street, Leeds 2. Next to Union Jack
Clothing Store. Open 9 to 5 Mon to Sat. Tel
462045 Callers Welcome,

Instant CASH PAID for most electronic
equipment and cogeponents, test equipment,
valves and receiverS, No quantity 100 large or
100 small.

Send samples/details offer made by return.

MYERS
Tel. 452045
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[ ZX80/2X81
KEYBOARD

Full size 40 key keyboard. Al symbols marked in

two colours.
Kit £19.95 Built £22.96
Keyboard connector £1.95

IN/OUT PORT
‘24 lines controllad in BASIC,
Drive motors, printers et¢.

Kit £14.50 Built £15.96
In/Qut connector £3.95
ZXB0/ZX81 connector £2.95

MOTHERBOARD

Drives RAM pack and two boards.
Includes ZXB3/ZX81 connector and one board

connector, 5

Kit £13.39 Built £13.50

2nd cannector £2.96
Postags on above 80p

SAE for FREE iitustrated catalogue
REDDITCH ELECTRONICS
21 Farney Hill Ave., Redditch,
Worcs. B97 4RU
Tal. 0527 61240

-

DIGITAL MAINS CONTROL. Simple TTL
input from logic or microprocessor gives 256
output levels for 240v.a.c. lamps etc. Fully
tested £35.25. (SAE details). Lektrek, 52
Hillingdon Road, Kingswood Watford, Herts.

LEDS — SPECIAL SHAPES — LEDS —
Arrowheads lines tri/rectangles — Dots —
R,G,Y. 20 f/spec LEDs £2.95 — P&P 25p
S.a.e. lists Petron Electronics, Courtlands
Rd, Newion Abbot, Devon.

ACORN ATOM ]

UTILITY ROM

Upgrade your Aom now! Our 4K ROM simply plugs
into the spare socket and provides 18 new commands
and utilities inclyding: renumber, range delote, find,
auto ling numbers, program compression,
disassembler, Irue keyboard scanning, memory dump,
varigble dump, and much more. Supplied with full
instruction manual. To order send cheque/PO for £35
inclusive |delivery 1 week) or SAE for further details.

WILLOW SOFTWARE
PO Box 6, Craditon, Devon EX17 1DL

PRICES

211412 s

Brand new, full spec., 200ns
- LOWPOWER STATIC RAM

Prices slashed due to huge response
to previous offer. New inclusive prices
1 8 24
£1.35 £1.25 1'£1.20
P&P 40p for order under £20
INTELLIGENT COMPUTING
ELECTRONICS
5 Dryden Court, Kennington Estate
Kennington, London SE11
Tel: 01-735 1488

VHFIFM TRANSMITTER KIT. New IC
design means low price and better
performance, very small, ideal bug etc,
receive on domestic radio {VHF 88-108 MHz).
Instructions etc all included, Only £1.95 +
30p P&P. {Unlicensablel, M. Henry, Dept

ﬂ ETI, 30 Westholme Gardens, Ruislip.

LEGA CB FM RIGS 40 channe! top quali
high fidelity built to the higharst s?aﬂdarctj\,(
only £86 + £2.50 P&P or send s.a.e. for
details/order form: G. Monahan, 24 Tower
Road, Tadworth, Surrey.

CHEAP CHIPS UA74% ICs 10 only £1.40. 10
NE5 565 ICs 10 only £1.60. BC108 transistors
10 for 70p. Compenents new, full spec, p/p.
Free. Cheques/POs  G. Monaghan
(Electronics) 24 Tower Road, Tadworth,
Surrey.

SUPERBOARD 1l metal case, programmable
sound generator, manuals, psu, uhf
modulator, software, as new, £249 ono. Tel
049 465311 o

DIGITAL WATCH BATTERY
_REPLACEMENT KIT

‘These waiches all require battery
{power cell) replacement at regular
intervals. This kil provides the
means Wa supply eyeglass, non.
magnetic tweezers, watch screw.
driver. case knife and screwback
case opener. Also one dor. asson.
push-pieces, full instructions and
bartery idenufication charl. We
then supply replacemsani batteries
— you ht them. Begin now. Send
£9 for complete kit and get nto a
tasi.growing business. Prompt
despatch

y Aol
BOLSTER INSTRUMENT CO. (ET30)

11 Percy Avenue, Ashford, Middx. TW15 2PB

BUILT FM Micro Transmitter, £2.90. Receive
on your radio’'s VHF band. 88-108 MHz IC
Design Range 150 yd, avoids unwanted
detection, unlicensable, money back
guarantee, post 20p. P. Faherty, 37, College
Drive. Ruislic. Middx.
_7

BARGAIN OFFER

-Massive clearout of electroni_c components. Idgal
for home constructors, experimentars and bagin-
ners

AMAZING ELECTRONICS PLANS. Lasers,
Super-powered Cutting Rifte, Pistol, Light
Show, Ultrasonic Force Fields, Pocket De-
fence Weaponry, Giant Tesla, Satellite TV
Pyrotechnics, 150 more projects. Catalogue
96p — From Plancentre, 16 Mill Grove,

Bilbrook, Codsall, Wolverhampton.

RECHARGEABLE

BATTERIES

PRIVATE OR TRADE ENQUIRIES WELCOME

FULL RANGE AVAILABLE. S.A.E. FOR LISTS.
£1.45 for Booklet. “'Nickel Cadmium Power”
plus Catalogue. *New range of saated lead now
available®. Write or call: Sandwall Plant Lid., 2
Union Drive, BOLDMERE, SUTTON COL-
DFIELD, WEST MIDLANDS. 021-354 9764.

COMPUTER SALE:—. IBM format B” mini-
disks, removed from brand new equipment.
Single-sided; 256K Bytes per drive; Industry
standard; Complete with manuals and
diagrams; Very limited quantity at £125.00
each, carriage paid. Write or phone for
details:— J. Wright, 27 Broomhill Drive,
Glasgow G117AB, 0413398185,

ELECTRONIC MUSICAL EFFECTS. Cus-
tom-built selection of electronic effects and
instruments to suit individual specification.
E.g.: Delay Units, Synthasizers, Phasers, etc.
GEI, 6 The Sparlings, Kirby-le-Soken, Essex.
Phone Frinton (02556) 77342,

ADAM HALL

Cabinet & Flightcase Fittings. lu-itinthy coverngs
hrdles cagtars @ic - lacks & sockels (annfns
Bulgins reverd nays Enlan complession divers aK(G
mucs Celeston spaakers ASS glasshibie hotns

Send 30 oSty order lor dlusTrated catalgies 1
: ADAM HALL {(E T SUPPLIES)
Unit B, Charlton Court
Grainger Road. Southend-on-Ses
Essex SS2 58

DNISER KIT (Mains Operated)

This negative ion generator gives you the power to saturate your home or office with-
miliions of refreshine ions. Without fans or moving parts it puts out a pleasant breeze. A
pure flow of ions pours out like water from a fountain, filling your room. The result? Your

ANNOUNCING - THE SENSATIONAL

Once again, Stuant Sysiems have astounded the workd with
a10tally new concent. The Video Vibroscope produces a
tantastic multi-colourad display an any TV. Tha picture is
conirolled by music, using microphane or other direct input,
andt forms an exciling. putsaling and rhythmic expedence

which cannot 1ail Lo turn them onl A must for parties.

discos. etc.

NOW AVAILABLEFORONLY £49l95

9 POWER UNIT £4.95. PLEASE ADD VAT AT 15%,
FPOST & PACKING INCLUDED)
Burclay/Accass afners acceptey on lelephona
VVILL AN/ Dover House, Butencay Roan, o
Herdngate, Brentwood,
STUART  fxextwia3sn
SYSTEVS

Ltd Telsphone: Breniwood (0277] 810244

ETI AUDIOPHILE AMPLIFIER 3 cases,
toroids, all working but hum to cure,
components worth £170, bargain at £110
ono. Tel. 01-989 9335

COLOUR MODULATOR
+ A G B Inputs, PAL/UHF oulpul _,
* Unlimitad colour combinations
¢ TTL &1c interface details supplied
¢ 1000's gireacty in use!

KT only £1 2 Bullt & Tasted: only £18

— plaase gdg VAT at 15% (o eff prices
— 8grolayiA S orders Oy reispt

Dower House, Bilericay Road,™
Herongate, Brentwoad,

Essex CMY135D.
SYSTENVES Lid Telaphone Brentwoad 0277) 810244

;"gfbag;; T g:zi N ggg air feels fresh, pure, crips and wonderfully refreshing.
Prices include VAT. Money back if not satisfied on All parts, PGB and fg{.lnscht|ons ......... B R £12.50
goods rgturned within 14 days. A suitable @322 including front panel, neon switch, etc. . . . .. TR, - veri....£1050
Price includes post & VAT. Barclaycard/Access welcome
Send your oder to:
S HARRISON BROS T. POWELL
RO Bosabe Advance Works, 44 Wallace Road, Londen N1 Tel: 01-226 1488
wE::t:;t 5&?)"“0‘ Hours: Mon-Fri9-5 pm Sat9-4.30pm
‘\\
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helped thousands
of ambitious paople
to move up into higher paid
more secure joba in the field of
slectronics — now it can be your turn.

Whether you are s newcomer to the field
or airsady working ir the industry. ICS can
provide you with the specialised tmining so essantial
10 success.

Personal Tuition and Guaranteed Success

‘The expert and persaonal, guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful,.is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home. In the words
of one of our many successful students: "“Since starting
my course, my salary has trebled and | am expecting a
further increase when my course is completed.”

City and Guilids Certificates

Excellent job prospects await those who hold one of these
recognised certificates, ICS can coach you far:

Telecommunications Technicians
Radio, T.V. Electronics Technicians
Radio Amateurs

Electrical Instaltation Work

Diploma Courses

Colour T.V, Servicing
CCTV Engineering
Electronic Engineering & Maintenance

Computer Engineering and Programming

Radio, T.V, and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Carser Coursss

A wide range of other technical and professional courses
are available including GCE.

ToICS, Dept. P265, Intertext House,
London SW84UU

Address

Age l

To ICS, Dept. P265, intertext House
lus London SW84UJ :
or telephone 01-622 9911 (all hours)

114

RADIATION DETECTORS

Ideal for 1the exprimente

DETECT GAMMA AND X-RAYS

ONTO TOP POCKET
& PRECISION INSTRUMENT

SIMILAR MODEL OVER £25 EACH

Ennsh desugn & manutaciure

BE PREPARED | yew rhau Lenss

B THIS OOSIMETER WILL AUTOMATICALLY
WUNIT IS SIZE DF FOUNTAIN PEN & CLIPS

B MANUFACTURERS CURRENT PRICE OF A

Tested and fully quaranteed, Ex-stock delivery.

01-723 100879
404 EDGWARE ROAD. LONDON W2 1ED =373

H ATCHAMGE SERVLE | [§
|FnEE 1T R PUACHASE l i
!
i

_-im:‘ VAT Post & Pack 60p -

COMPLETE
WITH DATA

ADVERTISEMENT
INDEX

Acorn Computers.. ... ... 103 Hy-Tek Electronics . . . .. ... 53
Akhter Instruments- . . ... .. 3 1LP. 101, 103, 105, 107, 109 & 111
Ambit International. . . ... .. 68 LB Electronics. . .. ....... 65
Amtron (UK} Ltd .. ... .. .. 93 LEM Services . .......... 98
Audio Electronics .. 28,89 & 105  Linton Electronics. . . .. . ... 81
Audio Video Services. . . . .. 107 Magenta Electronics. . . . .. . 67
Autumn Products. ... ... .. 91 Manor Supplies. ......... 83
Benning Cross Electronics . . . 36 Maplin Electronics . . . . . . . 116
Bi-Pak Semiconductors . . . . . 60 Marshalls. ... .......... 4
BK Electronics . . . ... 908106  Mawson Associates . . . . .. 108
Black StarLtd. . .. .. ... .. 89  Memotechltd .......... 97
BINIIS Seei R SR SE: ¥ Microdigital . .. ....... ... g
Boss Industrial. . .. ...... 1T MicroTimes. ... ...... 293
T.J. Brine Associates . . .. .. 98  Midwich Computers . . ... . 109
Calculator Sales & Service . . . 58 Namal Associates .. ... ... 19
Cambridge Learning . . . . . .. 48 0K Machine & Tool ....... 67
Chiltmead Ltd . . ......... 82 Parndon Electronics . .. ... 108
C.H.J. Supplies .. ..... .. 107 Powertran . ... ... 2938115
ChordgateLtd, .......... 66 Rapid Electronics. . .. ... .. 77
Chromasonics. . ... ... ... N L W.Rimmer. .......... B4
Chromatronics .......... 92 PRiscompld......... .. . 56
Circolec Ltd . . . .. o brod 83 RTVC............... 14
Clef Products . . ......... 18 Safgan Electronics. . . . . . .. 90
Crimson Components . . . . . . 89  SilicaShop. ... ......... 11
Crimson Elektrik .. ....... 83  Silicon Speech Systems. . . .. 98
Crofton Electronics. . ... ... 78 Sinclair Research ., ... 208 2
Defta Tech&Co .. ....... 83 Swaniey Electronics . . . . . . B4
Keith Dickson . . .. ...... 107 Swift of Wilmslow . , , , . . . 102
Display Electronics. .. ... .. 16 Technology Resources. . . . . 102
EDTASNSSESEL § - ) 61 Technomatic. ........... 76
Electronize Design . . ... .. 104 Texas Instruments . . . . . . . 100
Electro Supplies. .. ...... 108 Timedataltd. .......... 102
Electrovalve , . .. .. ...... 78 TK Electronics. . ......... 8
Greenbank . . .. . .. ;T 12 Vero Flectronics. . ... ... .. 85
Greenweld . .. ......... 107 Videotoneitd. . ... ... 90 & 92
G.S/CANSE oy o . T 1 Watford Electronics . . . .. 485
Happy Memories . .. .. .. .. 78 West Hyde Developments . . . 85
Heath Electronics. . .. ... . . 97 Wilmslow Audio, . .. .. ... 84
Henry's Radia. . . . . 57,83& 114 Yale Security Products . . . .. 97
el
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" Much more than just kits
quite simply the best wa
- to make music...

consoie below shows
the mixer neatly teamed
with a Chromatheque
and SP2 200) -
COMPLETE KIT £97.50
{+ VAT)

2 The smart contemporary styling of the ‘black-boxes’ contain the sasy-to-build advanced
electronics that produce everything from high grade amplification to complex lighting
affects. These units are among the finest of their kind available and combine, as do all the
Powaertran kits, constructional ingenuity with high grade performance capability.
The finest materials and components are used throughout and the easy-to-follow fully
illustrated and diagrammed manuals make bullding as pleasurable as operating.
Each unit can, of course, perform its independant function — but if it is compatible with
its fellows (same cabinet sizes and the same quality and professional finish) to enable you to
assemble an impressive bank of wholly controllable power.
B - MPA 200 — a 100W amplifier with professional finish and
/ performance at an exceptionally low price. Adaptable inputs mixer
S L accepts a variety of sources. Straightforward construction — an
//' : \ excellent beginners kit. COMPLETE KIT £49.90 { + VAT)
— = S L \\ CHROMATHEQUE 5000 — 5 channel lighting effect system. |
g s cu i - " Sound to light, strobe 10 music level, random or sequential effects
__-,.f-"' ' 4o ) v ILF — each channel handles up to 500W yet minimal wiring is needed ]
3 e 1 with our single-board design. COMPLETE KIT £49.50 + VAT]) i
- 0 o |
' H - M mt},gqﬁ‘i 500’ * | ETI VOCODER — 14 channel for maximum versatility and high
prres =™ ? intelligibility; each channel has independent level control. 2 input
i 2 2 =i 1 amplifiers — for speech/external excitation — each with level
= =" control and tone control. The Vocoder is a superb machine capable ‘
= | o of infinite variety of operation. Construction with our easy 10
1 b follow, comprehensive builders’ manual — is_challenging yet within !
® i the scope of most enthusiasts. ) i
A o | -— * SPECIAL CHRISTMAS PRICE COMPLETE KIT £175( + VAT) i
S 2 gt st - SP2 200 — 2 channel 100W amplifier. Two of the rugged,
] =Y = 93 . . reliable and economic amplifiers from the MPA200 are fed
M | z by separate power supplies from a common toroidal
b ¢4 Lk transtormer. Fully finished metalwork, fibreglass PCBs, ‘
; YAk b S O controls, wire — everything you need to make this powerful
A "_ . , i . 4 unit. COMPLETE KIT £64.90 ( + VAT) |
| 2 [ » 3. 3
e & 5 he D.J90 STEREOMIXER j
e - — a versatile new mixer ‘
¥ with 2 stereo inputs for l
= RS , o magnetic cartridges, a
- w stereo auxiliary input {
< IRy and mike input. Auto
p * Gdtnmd'j’ planning for fast or -
slow, slider controls, 1
i 9 [ ] multi-mixing, ducking, ;
1| : interrupt, input |
. = modulation — [
b 4 N é, < everything . . .. vet still 1
. % i ) under £100! (Qur /]
J

Money Back Guarantee — |f you are not completely
satisfied with your Powertran Kit return it in original condition
within 10 days for full refund. .
Free Soldering Practice Kit — To assist the beginner we will
supply, on request with your first kit order, a free soldering
practice kit with useful tips and illustrations.

Component Packs — All our kits are available as separate

packs {e.g. PCB component sets, hardware sets etc). Prices in
our FREE catalogue.




NMTARPLIN. for ATARI

AUTHORISED DEAL

The World-beating

ATARI PERSONAL
COMPUTERS

3 consoles available
Atari 400 with 16K RAM (AF36P) £345
Atari 400 with 32K RAM (AF37S) £395

Atari 800 with 16K RAM (AFO2C) £645

{expandable 10 48K)

Atari 400 Console

All consoles when connected to a standard UK colour (or
black and white) TV set can generate the most amazing
graphics you've ever seen.

Look at what you get: P
MORE HARDWARE

* Background colour, plotting colour, text Atari 410 Cassette Recorder (AF28F)  £50
colour and border colour settable to any Atari 810 Disk Orive (AF0SG) £345
one of 16 colours with 8 levels of Atari 822 46-colymn Thermal
iluminance! Printer (AFJAE) £265

* Video display has upper and lower case Atari 850 Interface 1AF296) £135
characters with true descenders, doubde Joystick Controllers {AC37S) £13.95
and quad size text and inverse video. | Paddle Controllers (AC29G) £1395 e o st

* 57-Key keyboard {touch type on Atari 400) 16K RAM Memory Module (AF08  £65 | i

and four function keys. MUCH MORE FOR ATARI COMING SDON SPECIAL PACKAGE OFFER
* Full screen editing and four-way cursor : 2 L B Disk-based system for £725 with Le Stick
CONtOI SN Ry e The Atari 400 Conscle
* 29 keystroke graphics and plottable points = Speciat 37K RAM Module
up to 320 x 192 (160 x 96 only with 8K . SOFTWARE || Bl Diskrie
H?'-\M) / Lots and lots of amazing saftware for Disk Operating System
: E; Documentation

Atan avaitable NOW

& Word Processor # VISI-CALC

W ADVENTURE GAMES w Arcade Games
W Trek Games # ASSEMBLER &

* Player missile graphics. DISASSEMBLER # FORTH w# Teaching

* Four programmable sound generators can g 30 GRERGICS B BiRyacter Set
be played individually or together and each UL
has 1785 possible sounds playable at any Siﬁgzg‘n‘i how FOR NG LEARE
one of eight volume settings, for game : '
sounds or music,

* ZU" software control of pitch, timbre and

uration of notes in 4-octave range.

* Four joystick or paddle ports, sounds L:,,SAE,,CC:,WW of Video Game
output to TV, Replaces standard joystick. but much

* BASIC cartridge and 10K ROM operating | easier to use. Inlernal mation detectors

system and full documentation. sense hand movements. Large pushbutton
on top of Stick- Squeeze Stck to freeze
motion. A MUST for SPACE INVADERS,

. ©  STAR RAIDERS & ASTERDIDS
n 1 F I n ONLY £24.95 (ACA5Y)

1 1 H Note: Order codes shown in brackers
I;/I(a)plgw EIectromc_Supplles Ltd Prices firrrn :mtil 14th Novlernber, 1981
.0. Box 3, Rayleigh, Essex. ) -and include: VAT and Postage and Packing.
Tel: Southend (0702} 552911/554155

|Errors excluded) .

* 40 character by 24 line display,

* Extended graphics control and high speed
action using a DMA chip with its own
character set.

Interconnecting Leads :
Everything in “Look at what you get” ist.
Can any other compuier on the market
offer all this at anything lke this price?

VERSAWRITER

12% x 8in. drawing board. Orawing on
board is reproduced on TY via Atan with
32K RAM and Disk Drive, Closed areas
may be filled in with ane of 3 colours. Text
may he added in any one of 4 fonts. Paint
brush made: select size of brush and paint
away. Air brush mode: shade i your
drawing - colour and density 1S up tq you.
Plus many mare features. S.a.e. for price
and further detals,




