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POWER PACKED — by POWERTRAN

Powertran’s black boxes are packed with punch. Not only are they superb kits to buy and
build they really do the job! Imaginative and ingenious design goes hand in hand with top
quality materials and outstanding performance capability. With their smart black styling the

kits harmonise visually as well as musicaily.

You can build each unit independently for its set task and then gradually increase your array

until you have a complete bank of formidable controllable power.

% MPA 200 — 1s a low price, high power 100W
% amplifier Its smart styling. professional appear-
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s s 5 3 g/} {3 s " ﬁ i‘v K ance and performance. make 1t one of our most
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- popular designs Adaptable inputs mixer accepts
G » avariety of sources yet straightforward construc-

1 tion mak t 1dea! for the first-time builder
Complete Kit — £49.90 + VAT 1on makes it ideal for the fi

7,

Chromatheque 5000 — a 5-channel hghting
system powerful enough for professional discos
yet controllable for home-effects Sound to hght,
strobe to music level, random or sequential

——— . effects — each channel can handle up to 500W
e Kit — £4950 + VAT yet mimimal wining 1s needed with our unique
single board design

Z

Complet

ETI Vocoder — 14 channels, each with nde-
pendent level control, for maximum versatihity
and intelligibinty, two inputamphfiers — speech/
external — each with level and tone control The
Vocoder 1s a powerful yet flexible machine that 1s
nteresting to budd and, thanks to our easy to
follow construction manual, 1s within the capabi-
hity of most enthusiasts

SP2 2000 — twice the power with two of the
’ i‘ - rehable, durable and economic amps from the
» MPA 200, fed by separate power supplies froma

% 8 P e * common toroidal transformer Superb fimish and
quality components throughout — up to (even
Complete Kit — £64.90 + VAT over!) the standard of high priced factory-built

units

STOP PRESS: NEW FROM POWERTRAN

DESTINY Modular Mixer AS BEING FEATURED

IN THIS MAGAZINE!

This versatile modular mixer, featured as a constructional article in this magazine can be
built up to a maximum of 24 inputs, 4 outputs and an auxiliary channel. Each input channel
has Mic and Line inputs, variable gain, bass and treble controls and a parametric middle
frequency equalizer. There are send and return jacks, auxiliary, pan and fader controls and
output group switching. The oUtput channels have PPM displays and record and studio
outputs. The auxiliary channel also has a PPM display and there is a headphone monitor
jack and a built-in talk-back microphone. The mixer modules plug into base units each of
which takes up to 6 channels. To eliminate hum, the power supply is in a separate cabinet.

Kit Prices:
Input channel £19.90 Base unit and wooden front £27 .50
Qutput channel £18.50 Pair of mahogany end cheeks £12.50
Auxiliary channel £2250 Power Supply and cabinet £19.50
Blank Panel £3.00  All prices are VAT exclusive
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PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3WN

{0264) 64455.

POWERTRAN

PRICE STABILITY: Order with confidence. irrespective of any prices changes
we will honour all prices in this advertisement until Jan. 31st 1983, If this
month’s advertisement is mentioned with your order. Errors and VAT rate
changes excluded.

EXPORT ORDERS: No VAT. Postage charged at actual cost plus £1 handling
and documentation.

UK. ORDERS: Subject to 15% surcharge for VAT, No charge is made for
carrlage, or at current rate if changed.

SECURICOR DELIVERY: For this optional service {U.K. mainland only) add
£2.50 (VAT inclusive} per kit. FREE ON ORDERS OVER £100
SALES COUNTER: If you prefer to collect kit from the factory,
call at Sales Counter. Open 9 a.m.-12 noon, 1-4.30 p.m.
Monday-Friday.
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ICM7205 1150 |MC3405  150| TLO62CP 60 | 6592 PC £20 |MC1488 55| 75154 125 | 74116 50 | 74393 90 | L8168 52 4035 190 | 40098 42
ICM7207 475 [MC3423p 80} TLOB4CN 98 | 6800 225 | MC1489 55)75182/3 99 | 74118 55| 74480 95| L5168 85 2098 75 40100 215
|EM7215 1050 |MFC6040 75| TLO71CP 246802 250 | MC14411 675 |78188/9 55 | 74119 80 [£1% 70| cmos | 4038 75| 40101 130
\CM7216A 1950 |MK50398 635| TLO72CP 45 6803 850 |MC14412 775175322 140 | 74120 60 | — LS173 55 | 4160 95 | 40102 140
ICM72168 1950 |ML924 275| TLO74CN 100 | 6804 160 | MC3446 250 (75450 86 | 74121 25 8173 s0 2161 99| 40103 175
ICM7216C 1950 |[MSM5526 820 TLOB1CP 24 | 6805 670 | MC3447P 31; 754512 52 174122 35 941§ LS175 40| 4000 10 4162 99| 40104 95
ICM7217A 790 [NE515 275| TLOB2CP 45 | 6808 620 |MK3B86-2M  £7 | 75454 70 (74123 35 [S181 90| 4001 10 | 2163 99| 40105 115
Wit Jee Nt EEMGEE Bl wn o eiiie @AM R e niibEeRi B0 S e 'R
1CM7240 : 74126 35|1S01  11|LS190 36 4175 108 1 60
ICM7565 80 [NE543 225( TL091CP 55 | 6820 100 Mmsgo;A 137: 4158 350202 11|18191 36| 4007 14 4194 108 | 40108 450
ICM7556 150 |NES44 210} TL170 50 | 68821 220|MME387A TS| TTL 7400 174132 2811S03 12| 15192 36| 4008 32| 4408 790 40103 100
LA3350 250 [NE5S55 16| UA2240 120 gg%& 1921035 esal| 7400 11 [74136 28| 1S04 12|1S133 37 (4009 24 | 4409 790 | 40110 300
LA4031P 340 [NE556DB 45 Uﬁﬁ%o ﬁg 2843 £12/R0.3.28130 600 || 740! 11 |74141 55| 1S05 13 1S194 33 20]? %g 4410 725 | 40114 240
4932 230 |Neseo 323l LAAigo 170 (6845 685 | SFFO6364E 800 | 7402 11 |74142 175 | LS08 12118195 33]401) 191 4417 630 40163 29
LA4400 NE561 395 2G5 S T e F28(| 7403 12 |74143 210 | 1S03 12| LS196 45| 40 | 4412 790 | 40174 &
LC7120 300 |[NE5628  410| UAA1003-3 93 7404 13 |74142 210 | (S10 13 LS197 45| 4013 20 | 4415 480 | 40192 95
LC7130 340 |NE564 420 Btzgggg gg gggg ;;8 Wéﬁ‘.’él.m 332 74004 g5 |74145 50 [LS11 13 |1S221 55| 4014 46 4419 280 20193 95
LC7137 395 |NESESA  120) ULNZo04 8006807 239 |Tmsated-15 475 | 7405 15 [74147 75|1S12  12|(S240 55| 4015 40 4422 770 | 40194 90
e NG oo amld BRSNS EEDIE B e midn Ry a0 R oma IR 08
LF353 95 NE57(1) 410 3;8]%2*‘ g;g i;ggggz 5;3 3%’5%883 4;.99 7408 14 {74151 40 |LS15 13 |1S243 55| 4018 45 | 4440 999 | 40245 195
LE355 85 |NE57 400 | 7409 14 |74153 40 | LS20 13| (52434 55| 4019 25 | 4450 350 | 40373 240
LF356 96 |NE5534 150 | UPC1156H 290 | 80BOA 250 1280CPU 2.5 299 73973 14 |74154 55 | (21 LS245 70| 4020 42 | 4451 350 | 40374 245
LF357 110 |OM335 750 | UPC1366 195 |8085A 350 |ZBOACPU4M 3001} 7, .3 16 | 74155 40 | Ls22 12 | LS247 S0 4021 40 | 4490 350 | 45106 595
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SPEAKERS " OPTO ELECTRONICS | 0-5” LIQUID oL
5 GE, & 265, 2»5p LEDS including Clips SPECIAL OFFER SOCKETS ) UuLTimum
oaw. 25" a0n, 640800'; ;:5?? Gl enal e 1+ 25+ ) p&g;ﬁ/e m’; WATFORD'S most versatile MICRO
TiL212 Yefiow 1 2114L-2 90 80 i gﬂ 25p | EXPANSION SYSTEM. Interfaces with:
OTODES TIL220 -2" Red 12 P P pin . 10p 3% | APPLE, ATOM RA
DO0ES 15| BRIDGE 0-2* Yel, G, Amber 14 2532 350p 330p 16pin  10p 42p g ., DRAGON, PET,
AA129 30| RECTIFIERS |Rectangutar LEDs with ~ BEX25  198] 5535 215p 199p | ,oPn 1% 52k | RESEARCH MACHINE, SPECTRUM,
AAYID 15| biasiccasel R0 O ot * 20 BPXES 270 | 2732 350p 330p | 220n 22 es» | SUPERBOARD. VIDEO GENIE, zX81,
gal00 1| SOy, 13|ieDS 18 174 45| 2118 85 80 24pin  25p 70p | etc. As published in P.E. starting from
BY100 33| 1Aa00v 25 [Insnaur LeDs &G 18 LB7S 381 4a1g 100ns  225p 205p | 230 238 B% | Nov. 1982
" Flashing LED Red 55 - P P P ;
Bviz0  13|2a500” 33]02" B colour LEDs  _ ILII1 75| 6116-150ns  390p 360p | 7if orLSoCKET Send SAE for details.
CRO33 250 | 24.200v 40 gfgéfff:{fuw 6% ORP12 78| 6520/21 115p 105p | 16way 475p
8ﬁ27 40 IR a0y 88102 T+ colour LEDs ORPG1 85 6522 300p 280p | 2away 8750 IDC CONNECTORS (Speed block type)
6 100V Red/Green/Yeilow 85 45 way (4 PCB PLUG  female PCB Plugs
OA79 12 l6a00v 83(02" Aed High Bright 59 N33 135 SRR 100p  90p | 20 way 97%p withlatch = Header  Unshrouded
oaTe 13 |eas00v 125 _H)é;‘lll?'ra Red (emi,t)ats QPTOSWITCH (oo ooe oe i— . 2rows St Angle Socket Male g visia
OABS 15 | 1OA 200V 215 nfra Red (emit) 52 Reflective DIL PLUGS (Headers) ns ing trat.  Angle
10A 600vV298 | SFH205 (detector) 118 TIL138 170 " Pins  Sold 1DC 10 way %p 99p| 8Sp 60p 6
ORST 81254 200v240 [TIL78 (detoctorl 54 Siotted similar ® MX80T 10" Tractor Feed,| g 38p  o8p | 16way 1300 150p[110p | 70p 78p
ORSY 8 |254:600v395 | TiL38 45 10RS 186 9x9 matrix, 80 column, 80| 18 420 100p 20 way 145p 166p{125p | 80p 92p
oAd00  Slevies  se [mar 82—————  CPS, Bi-directional, Centro-| 28 8gp  138p | 20wev D B ER | 8 B
04202 8|vMi8 S0 |TiL100 90| ALUM.BOXES | i 0 40 195p  218p 34 way 205p 236p|169p | 110p 135p
paz02 . 7 Seg Displays T e nic Interface. Baud Rate ggxﬂv §§°’ 250p|190p | 125p 150p
oS, 3 sewems [WITEAT  pgeia s 110-9800 £275) MRON ooy | TP T T T
/ b 4x27-2;" 103 | @ MXBOFT/3 Tractor & Fricti
1N4003 & [Range 2V7 10 [pL70a 3" C.Cth 99| €2 ractor riction'| ways Grey Color EURO
R PR | (MY £ (8 «ax2: 120 I ) i oo FEMALE MALE
m:ggg’? ? Bpasen | 287,35 C_AAT\od zgg 52422 105 | _feed. Has h: resolutloq, bit} ¢ 25: }g: CONNECTORS SOCKETS  PLUGS
INATIE & Ragr 3V3 1o |FND3ST or 500 120{5-27<1." 30 image graphics, Subscript & 2 25p 40p DIN 41617 31 way ?'775;: Angle Strt. Angle
33V 3w " Green CA. 12 ipt, itali . 6 35, S E P
mg:g; :2 LN i Greenl D :;g g-inlg”, 130 S_u_perscrlp_t: italics & under %% 48: gg: DIN 41612 2x32 way 285p 325p 220p 295p
o0 i =4-13" 99 lining facility plus all the,| a0 55p 70p DIN41612 2-3x32 way300p 340p 240p 300p
INS40B 19 Bargraph newiTs e 5o 2‘:‘?1" 120 MX8OFT features £325| 0 LSp I S6) PRCIARaEHwRy € E3D BED (5
“ 120 -
1544 9 |varicaps s
) 6-4x3 150 |@ NEC PC- - ‘D’ . .
P2 B MYAMZ 165 |FERRICCHLORIDE 725x3" 180 100CPS b'c BB E=E, D* CONNECTORS: TRANSFORMERS (mains Prim. 220-240V)
6A 400V 50 |RBi058 40 |''DPagAnhydrous 8x6:3" 210 ki 8|—d|rect|onal, el | it 1‘35(303\1/,2\/67~5()-$V151(())0;%1\\/:759—%9V 7o
125 seeking, | : mA: 15- m 98
e (g X 0357 B3 | Dot i, super/aubscripn | Sy Sy B Sy [V, VSR BV 4x Brizvg 3
ise Diode n7x3" ’ f x 220
25) 195 EALOSETCN RESIST 12:5x3" 260 underlining, true decenders [MALE N s AT o €L B 24 2x12v- 5:;'
3 en .- Sparet 90p | 12x8+3" 29 ot p el P ( P pYi<XTIVe (35p p&,
S [TNAES L ter Prapomonal Soscing ey 1500 8108 2itn e v, ov sn o0 o o TR FEE
08A-100V 32 | 3A 400V 56 | COPPERCLAD BOARDS Buffer, Proportional Spacing, | 32, 179 169 220p 310 J30 15 12V-14; 15- BA 153 30m (600 pip)
5A/300V 38 |3A 800V 85 | Fibre Single.  Double SRBP at a Special Price £295 |Solder  105p 160p 200p 338p| SOVA: 2x6V-8A; 2x9V-2.5A: 2x 13V.2A:
re 1y R AR O R 3 el DR AT (P )
o p P - trait 2 X - 60p p&
gA/goo\\; 80 [BABOOV 15| 67~ 12" 150p  195p A Bung_h | COVERS Top & i Emry 2% 100VA: 212V 44 2x15v-35,(25 5!
1?/A/?oov 35 12A 100V 78 s°|de"ng = 95p 90p 100p 110p 2.5A:2x30V-1-BA; 2x40V-1-25A; 2 x50V-1A
157300V 98 | 174 800V 135 | VEROBOARDS 0 1" v’ Board 180 {|rons A 1DC 25 way Pig. 385p, Skt 450p 920p (60p p&p)
124/800V188 | 16A 100v103 [,, ... §2d Plain{DIP'Board 374y o 450 Amphe- y
BT106 150 | 16A400v105 [2§%x33" 80p  —|Vero Strip 144 nol EDGE CONNECTORS' | JUMPER LEADS Ribbon Cable Assembly
BT116 180 | 16A800v220 |21x5" 91p $100 Board £14 gé“‘g’w Ao Plugs Two rows DIL Plug (Headers)
C106D 38 |25A400v18S5 |31x33" 91p  — Xao so0| NN |74 \vway | 10wy 19a, | Single Ended Lead, 24" long
Ticaa 24| 254/800V295 [33x5" 105p  87plpg _ Justpho IEEE x10way —  135p | length 14pin  16pin  24pin 40 pin
TiCds 2975410007 131x17" 360p 232p|Verolionc " ags|SPUrebis 68 P d“e 8750 | 21BN taop 149n | 2V pdse 168 240p  380p
1ca7 35 480 (41x 18" 470p S-D Elements 210/ yourorder 36 way ouble Ended Leads
2N5062 304 400V525 . G 350 ies | 2%22 way 199p 200p 6" 185 205, 3004 5
Nl o aco e =2, Pkt of 100 pins  S0p | Eurobreadboard 520 Iron stands  165|  through, we Sentonics | 223 way 210p 190p | 12 198p 2158 3150 go:
2N43d4 130 pot Face Cutter 135p| Bimboard 1 695 Mant Shunt do the rest 550p 2x25 way 225p 220p 24~ 210p 235p 345p 540p
SOLDERCON Pin Insertion Tool 178p | Superstrip $§2  £13 : 2x28 way 210p — 36" 230p 250p 375p 595p
PINS VERO WIR ASTEC UHF SIL 2x30 way 245p —
G oC 70p VIRING PEN and Spool 350p | MODULATORS ULTRASONIC Sockets | 2%36 way 296p — ID HEADER SOCKET Jumper Leads 24"
sT2 25 500  325p 3@?;”\,:,"'""(5"‘?(”:5"‘;0 CombsBpes. [ gmp, 2 TRANSDUCERS [ ¢~ 2x4Q way 315p — 20pin  26pin  34pin  4Opin
{ rapping Stakes 10! 50p 8MHz Wide 40KHz Transmitter & |20 way 5"% way :‘51239 == 1 end 160p 200p 260p 300p
Bandwidth 425p | Receiver 325p/pair{ 65p x /3 way P — 2ends 290p 370p 480p 525p
COMPUTER CORNER VOLTAGEREGULATORS |SFYSTALS | SPECIAL OFFER
. . . 1ae ue 100KH 235 i :
® EPSON MX Series Printers. Full range available. | 3%, 7893 e &5 2 200kH: 288 | TEX EPROM ERASER with SAFETY Switch £35
See box above for details. 1B reis 1ase 7915 220 e 332 | Electroni Solid-State TIMER for above £12
® semcl)gr:i/\ (GP100A - Unihammer Printer, | 14 10220 PasticCasing | 1'908M 278
norma ouble width characters, dot resolution| 5v 7805 40p 7905 4sp | 'gm
A " ! o 12V 7812 40 7912 45 5MHz 420
grantis: 0" Tracior ead. poatel wers| 1y i s g0 4% |ja %) BBC MICRO UPGRADE KITS
e ) Sheets £175| 18y 7818 dop 7918 4% i1sasam 200 | Upgrade your BBC Micro with our upgrade kit and
° EPS?(N bdezo LL\:Alnjcr(\)/qomputer. Portable, Full | 100ma 1092 Past’c Casing 2oMHz 228 save yourself £ s s s
size Keyboard, irtual Screen, 5x7 Dot 78105 30p 7905 60p | 2 5mK 181
) - : , . 225
Matrix Printer incorporated £1299| & o2 38: = 3276em 150 | @ 16_K MEMORY (8x4816-100ns) BBC1£18.00
® SOFTY-2. The complete Microprocessor :§¥ ;gt}.% ggp ;gt:g ggp g,gggi’ﬁ,""' 333 ) iTeh Gisa7 1O) (e Eleie £8.20
development system. New powerful instructions. LM300H ”op L M305H ‘; pRLOT oo ® SK10 with 36" Cable £2.00
Accepts any 24 pin 5V single rail EPROM.| (M30an 180 LM305K 193¢ |4 194304m 200 | @ Complete Printer Cable 36" £12.00
Supplied fully bwit & tested. Price includes plug-| 78HOSS5V/5A 560 LM317K 320 |[4433619M 100 i "
in PSU, Watford's extended warranty & a FREE | JoHL2 2V/5A 880 M317p “gs | 460MH: z00 | @ SKI with 367 Cable Y
2732 £169 ;ga\ég%': 590 mg%%‘ 15‘7’2 ReoMiz 200 | @ Disc Interface Kit BBC3 £41.00
, . . -2 25V 10 LM723 5 5-185MHz 300 <
® ¥VEMt?Nanatford s 4K Ultimate Monitor IC for| -24v5a 685 TBA6258 35 g'gz‘?’fBM 2:200 : éna.ltiglt;g IéO gg BSBC4 £6.75
uperboar . ) 2 eri [
p UK101I £10 SWITCHES 8.14aMHz 150 el I i C £7.50
® VIDEO MC?NITOR 9" fully cased. B&W. Fully SLIDE250V TOGGLE 24 250V §3536MH: 200 @ Expansion Bus Kit BBC6 £6.50
?nli)anreaymee - 16MHz bandwidth value for[ 125807 . 14 sSPST 33| 7168mm: 250 | ® SK11 with Cable 36" £3.00
. £69 | ;A DPon‘on/on 40 4 pole on oft 54 | 7-68MHz 200 [ ] SK12 with Cable 36" £3.75
® TEX EPROM ERASER. Erases up to 32 ICs in| 4 Polecover 240 8083%m 399 @® Complete U de Kit f
15-30 min £33 | PusH BuTTON 3833\“" g 8733 128 . Co plete pgra efK(l:t t|;Iom Model A to B£45
) pring loade LE 00MHz 200 omplete range
® TEX EPROM ERASER with the Solid-State 30 | Latchng or SP changeover 60 | 3:375MHz 350 ple! ge of Cables & Connectors for
minute Electronic Timer £43 | Momentavea §PsTon ot sa | loouh 175 BBC Micro available. Send SAE for list.
5 ver c/of o z 250.
® Spare UV lamp bubs B e e SV DISC DRIV
® 5V/5A P i MINIATURE OPDTC/OFF 88 | 120MHz 175
/ SU Ready built and tested £25 Non Locking 15 | Q00T er/onon 185 | 12-528Mz 300 ES
d TZ%bT'“sAV'F I:SZL\; K'}';AOU‘F)U“ +BV/BA; +12V: | puinbieah 256 | 3 poeciower 308 | 14 705mHs 290 | ® TEAC Single FD-50A uncased £125
o Attrac':tive 'Be‘ /g : as £40 [ weR: 5a 250v sPST . :g:gMH: 200 ® TEAC Single FD-50A cased with PSU £180
1 8 i i
Spabom/ UK B B S O ASE o R O o0 PO i wner P 180z 150 | @ TEAC Twin FD-50A cased with PSU  £335
10A 250V DPST 85p | 19 968mMHz: 150 | ® TEAC Single FD-50E 80 track cased with
@® Full ASC11 coded keyboard type ‘756 £39 | ROCKER: (White} 10A'250V DPDT 72: 20-OMHz 200 S ase
® 4 x 4 matrix keypad (reed switch assembly) £4 | Swicn Snatung Acsembn acoomms | 24 Sihanz 330 FSY £238
. 55eml
R e —] e S | Y accompmo, L 32| @ SIEMENS FDD 100-5 Cased. Head, Motors,
e ade Cassettes in Lnb‘;%ry 15'e::‘:e"gvewr::uezW:;zssSLIvvae;anl:g:: gg.e‘s;gm; ggg track zero micro switch & motor control PCB
® STACK-PACK. Unique 10 section stack blp Liuay 4 pole3 way 6 poie 2 way @5 |27 lasm 190 with read, write & control electronics plus
P . ion stackable i » - H
Drawers rack including 10 x C12 Computer grade | S0 ¢ & Spacers D | B R cable {ldeal for Apple) £215
ROTARY: (Adj ble S: i 2
Cassettes, 550p ‘Dwezm‘zw;.z;f-z to ;:r;po’e ?8558”&‘.‘4 409 @® Apple Il Interface Card1for above. £39
. H L N
® 8" Fan fold paper (1000 sheets) (no VAT) £7 |{Jnil feortiodeey | 4% | 176 omtiz 300 | @ 10 Floppy Diskettes 53" S.D. Verbatim £22
iy ; 145.8MHz 225 i an i
® 91 Fa.n fold paper (1000 sheets) (no VAT) £7 | pit SWITCHES: (SPST) 4 way o ® 10 Floppy Diskettes 51" D.D. Verbatim £30
® Teleprinter Roll (no VAT) £3.50 fsgg%goxa;ys‘;v;g 87p; 10 way 135p;
P&P o ; ; THUMBWHEE L Mini front mounti
Cau(in r orl]rsorl;ne <f>f trée above items is extra) Decade Switeh Modure o " D 0p
above items Bseopt'ofr' dertr:ofnstratnon t?f any of the Vioauniine Con Mkufu'e) e ‘ -
! satisfied before yol ; ounting Cheeks (pai !
AN LeT25j PROXIMITY Swilch with magnet 125p Tel. (0923) 40588 Telex. 8956095
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_#® Modular

now launch the largest and most advanced generation of
modules ever.

Amplifiers
the third generation

Due to continous improvements in components and design |LP

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

WE'RE INSTRUMENTAL
IN MAKING A LOT
OF POWIER

for money.

are recognised as world leaders.

With over 10 years experience in audio amplifier technology ILP

BIPOLAR MODULES

[Moduie | Cutput | Losd | DISTORTION | Supply Size WT | Prics |
[Numnber | Power .Impﬂdlnct\ T.H.D. 1.M.D. Voltage mm gms ine. l
Watts 0 Typat  60Hx | Typ | ‘ VAT
| oD IKHz  7KMz 4:1 | ] _J
1 & [0015% <0006% | £18 | 76+68x40 | 240 £8.40
|0015% <0006% | 25 [76x68540 | 240 £o55
+ 0 <0.006% | t 25 | 120 x 78 x 40 420 | £18.69
| <0.006% | £26 |120x78x40 | 410 |£20.75
<0.006% | £35 |120x78x40 | 410 {£20.75
‘ <0008x | £35 |120x78x50 | 520 | (2547
I <0.006% | £50 |120x78x50 | 520 |£26.47
< 0.006% ' 145 | 120x 78 x 100 |1030 .
| | o <0.006% | £60 |120x78x 100[1030 [£38.4
Protection Full 10ad Iine. Slew RAate. 15v/ps. Riseume Sps. S/N rato: 100db.
Fren sponse (- 3dB) 15Hz - SOKHz. Input sensitivity. 500mV rms.
inut Impeda 100K 1 . Darping factor 100Hz >400.

PRE-AMP SYSTEMS

— — —— ——
Module |  Modute Functions Current | Price inc. |
Number Reaquired VAT ]

ame trrdg ape/ 0mA £7.60

dge’T uner/Tape 20mA | £14.32

rebe/Balan
1o pre ead! and Mrc + omA | £15.36
separate Volume Bass Treble + My
5 one 20mA £14.20

Must pre-amp modules can be driven by the PSU driving the main power amp.

A separate PSU 30 s available purely for pre amp modules if required for

£6.47 linc. VAT}. Pre-amp and mixing modules in 18 different variations.

Piaase send for detalls

Mounting Boards

Far ease of construction we recommend the B6 1or modules HY6—HY13 £1.05
VAT) and the B66 for modules HY66—HY78 £1.29 tinc. VAT}

MOSFET MODULES
-

- — ——
Modute ounm] tosd | DISTORTION | Supsly | siae fwr | price
Number (Power | Impedence| TH.D. L.M.D. | Voltage mm oms | inc

Watts n Typat  60HY | Tvp vay
rms 1KHz  7KHz 41 | L
—+ 1

MOS 128 60 48 <0.005% <0.006% 145 120 % 78 5 40 | 42
MOS 248|120 a8 | <0005% <0.006% | +55 |120x78 |
MOS 364| 180 a <€0.005% <0.006% | * 5% ) x | £45 54|

Protection:  Able 16 cope with complex [oads without the need for very special

protection circuitry {fuses will sutfice)
Siew rate:  20v/ps. Rise nme: ps. S/N ratio’ 100db

Frequency response {~3dBl: 15Hz — 100KHz. Input sensitivity 500mV rms.
Input impedance: 100K £1.  Damping factor. 100Hz > 400.

‘NEW to ILP’ In Car Entertainments

c15
Mono Power Booster Amplifier 1o increase the output of your existing car radio
or cassette player 1o a nominal 15 watts rms.

Very easy to use.

£9.14 (inc. VAT}

Aobust construction

Mounts anywhere in car,

Automatic switch on

Output power maximum 22w peak inta 4L

Frequency response [—3dB) 15Hz 10 30KHz, T.H.D. 0.1
S/N ratio IDIN AUDIO) BOdB, Load Impedance 351
Input Sensitivity and ympedance (selectable) 700mV rms into 16K 1 3V rms into 841
Size 95 x 4B x 50mm, Weight 256 gms.

3t 10w 1KHz

C1515
Stereo version of C15.

Sizg 95 x 40 x 80, Weight 410 gms.

£17.19 {inc. VAT)

POWER SUPPLY UNITS {Incorporating o wr toroidal transformers)
Model Far Use With Price inc. | Model For Use With Tenceine | For Use With | Priceine. |
Number | VAT Number var | VAT
21X | 1or ZRY £11.93 PSU 52X | 2x HY 124 T17.07 | 7 % HV 248 a1
4 | 60 V6060, 1 x 124 £13.83 PSU 53X | 2 x MOS128 £17.86 1 x HY364
42X I £15.90 PSU 54X | 1 x HY248 £17.86 1 x HY368
X | 1xM £16.70 PSU 55X | 1 x MOS248 £19.52 [Psu 75x | 2 x MOS248. 1 x MOS 368
X HY 128, 1 « HY 244 _L £17.07 PSU 71X | 2x HY244 £21.7% I L |

PMease note: X in part no. indicates primary voltage. Please insert "0 in place of
X for 110V, 17 in ptace of X for 220V, and "'?" in place of X for 240V.

J
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ELECTRONICS LTD

 PROFESSIONAL HI-F THAT EVERY ENTHUSIAST |

CAN HANDLE. ..

Unicase =

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

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

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

Hi Fi Separates

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

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

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

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

ARPLINER OS8O

Our power slaves, which have numerous uses i.e. address as shown at the bottomn of the page opposite, with FREEPOST
instrument, discotheque, sound reinforcement, feature in clearl(y: shown on the envelope, you need not stamp it. We pay postage for

s s . : . you. Cheques and money orders must be crossed and made payable to I.L.P,
addition to the hi fl.serles, frlontppan'el_ 'np:t jack, level Electronics Ltd. if sending cash, it must be by registered post. To pay C.0.D.
control, and a carrying handle. Providing the smallest, please add £1 to TOTAL value of order

lowest cost, slave on the market in this format.
PAYMENT MAY BE MADE BY ACCESS OR BARCLAYCARD IF
REQUIRED

MS E— e ‘—Eice'ncl viEE I - I D N D S S ED S e W .
l .
Post to 1P Electronics L.td . Freepost

‘,H‘_FJ Separates = e VATE ‘| ' Graham Bell House, Roper Close
uct Preamp £29.95 . l F Canterbury. CT2 7EP. Kent. Engiand
[ LP1X 30+ 30W/4-8f1 Bipolar  Stereo  H £54.95 | i Teiephone (0227) 54778

uP2X 60wW/40 Bipolar  Mc HiF £54.95 Technical (0227 64723
| UP3X 60w/80L Bipola HIF £54.95 | ELECTRONICS LTD ., 556740

UP4ax 120w/4£0L Bipo Fi £74.95

UPSX 120W/841 Bipolar  Mono  HiF £74.95 [ Please send me the followng
UPEX 60wW/4-8L% MOS Mono HIF £64.95 .

UP7X 120W4-800  MOS M HiF £84.95 Total purchase price s —

ﬂl | enclose Cheque[:] Postal OrdersD Int. Money OrderD

| Power Slaves

r Power  Slave '_1 )

8?& 1gga 22 3202, P;x; Sa:f Sg_gg Please debit my Access/Barclaycard No.

US3X 60w /4801 MOS Power  Slave £69.96 Name

usax 120W/4 -8 MOS Power  Siave £89.95 - -
- D, Address — e

Piease note X in part number denotes mains volitage. Please insert n place of

X tor 110V, 1" 'n place of X for 220V (Europel, and "2’ in place of X for 240V —— —

{U.K.} Alt units except UCT incorporate our own toroidal transformers, ' Signature

. AID D D By ED B B G B B Dy G mp I B S

Practical Electronics December 1982



;121 SCREWDRIVER SET
b precision screwdrnvers in hinged plastic
case Sizes —08. 14224

29and3 8mm £1.75

;131 NUT DRIVER SET
5 precision nul Orivers in hinged plastic case
With turming rod

£1.75
Sizes -3 35 4 4 5and5mm

511 TOOL SET

precision instruments in ninged plastic case
Crosspoint (Phillips® screwdrivers
HO ano H 1 Hex key wrenches

5 2and2 5mm £1.75

51yt WRENCH SET
5 precision wrenches in hinged plastic case
Sizes — 4 455 5 5and6mm £1.75

BUY ALL FOURSETS 5721-1751 and get
HEX KEY SET FREE
HEX KEY SET ON RING
Sizes 152253
4.5 5 5and 6mm
Made of haroened sfee
HX/1 €£1.25

—
\}

MINI VICE

This smali cast iron quality made vice will

clamp on 10 any bench or (able having a max
thickness of 1% The 2%, jaws open 1o max
of 1% Approx size 80 x 120 x 66mm 2
Bi-Pak's Mini Vice at e
a Mim Price only

£2.50

ORDER NO S$x82

BI-PAK SOLDER -
DESOLDERKIT

Kit comprises ~ ORDER NO SXa

1 High Quahty 40 watt General Purpose
Lightwesght Sofdering Iron 240v marns inct
3/16° {4 7mm} ot

1 Quality Desoldering pump High Suction with
automatic ejection Knuried. anti-corrosive
castng and teflon noz2le

1 5 metres of De-soldering braid on piastic
dispenser

2yds (1 83m) Resin Cored Soider on Card
1 Heat Shunt 100l tweezer Type

Total Retail Vaiue over €12,00

OUR SPECIAL KIT PRICE £8.95

“IRRESISTABLE
RESISTOR BARGAINS'’

Pak No. Descnption Price
SX10 Mixed “All Type” Resistors £
st Pre-formed %-% watt Carbon
Resislors 5
s112 % watt Carbon Resistors
SX13 Y watt Carbon Resistors
SKi4 Y watt Resistors 22 chm-
2m2 Mized
SI1S 1 and 2 watt Resistors 22
ohm-2m2 Mued
Paks SX12-15 contawn a range of Carbon film Resistors
ol assorted values lrom 22 ohms to 2 2 meg. Save
pounds on (hese resistor paks and have 3 full range to
cover your projects
*Quantities approximate. count by weight

25 pieces of Audio Plugs. Sockets and Con-
J nectors to include DIN 180°-240" Inline
36Pin, Speakers, Phono. Jack Stereo

and Mono etc Valued at well over £3normal Drder

No. SX25
Our Pnce1 -50 per pak
Guaranteed to save you money
SX26 3 Prs of 6 pin 240° DIN Plugs and
Chassis Sockets
SX27A 60 Assorted Polystyrene Bead
Capacitors Type 9500 Series PPD
SX28A 50 Assorted Silver Mica Caps

5,6pF-150pF
SX29A 50 Assorted Silver Mica Caps
F-4700pF

180p| D!
SX30A 50 High Voitage Drsc Ceramics 750v
min up to 8KV Assorted useful vafues £1.00
SX31A 50 Wirewound 9 walt (avg) Resistors
Assorted values 10hm-12K £1.00

*  TheThirdand
-\l FourthHand...

- +... you always need
bu! have never ot unti now

Ths helptul umt with Rod mounted
honzontally on Heavy Base Crocodtle clips
attached to rod ends Six ball & sockel joinls
give infinite vanation and positions through
360° also avalable attached to Rod a 2> diam
magnifier giving 2 5 x magnihication Helping
hand unit avaitable with or without magnitier
Qur Price with magnitier as illusirated ORDER
NO 7402 £5.50
Without magmifier ORDER NO T400 £4.75

BI-PAK PCB ETCHANT
AND DRILL KIT

Comptete PCB Kit comprises

1 Expo M:ni Dt 10 000RPM 12v DC inc) 3

R collels & 1 x tmm Twist i

1 Sheet PCB Transters 210mm x 150mm
1 Etch Restst Pen

1 ' 1b pack FERRIC CHLORIDE crystais

3 sheels copper clad board

2 sheets Fibreglass copper clad boarg
Full insiruchions for making your own PCB
boards

Retail Value over £15.00

OUR B)-PAK SPECIAL KIT PRICE £9.75
ORDER NO SXx81

TECASBOTY

The Etectronic Components and Semiconductor Bargain of the Year A host of Electromc

including polen

Resistors of mixed vatues 22ohms o 2M?2

rotary and shder. presets
-1/81t02 Watt A comprehensive range of

horizonial and verticat

capacitors including electrokylicand potyesier types plus disc ceramics etcelera

Audio plugs and sockets of vanous types plus swilches, fuses heatsinks, wite, nuts:bolts.
gromets. cable clips and tyes. knobs and P C Board Thenadd tothat 100 Semiconductors
10 nclude transistors. diodes. SCR's 0pto’s. alt of which are current everyday usable devices
In a 3 Fantastic Parcel No rubbish alt identiliable and valued in current catatogues at well

over £25 00 Dur Fight Against Inflatton
Beat the Budget
Down with Depression

-

Price

JUST £6.50.

“CAPABLE
CAPACITORPAKS''

Pak No.  Qy°  Description

SI1§ 250 Capacitors Mixed Types

sy Ceramic Capacitors Mimature
Mixed

S1is Mixed Ceramics 1pl- S6pt

Sxie Mixed Ceramics 68pf- 0.5m 1

SX20 Assorted Polyester / Polystyrene
Capactiors

S121 Mixed C280 type capacitors
metal foil

SX22 Electrolytics, all sorts

$x23 Quality Eiectraiytics
50 1000 m!

S124 Tantalum Beads. mixed

*Quantities approximate, count by weight

BARGAINS

SX91 20 x Large .2"' RED LED

SX42 20 smali 125Red LED's

$X43 10 Rectangular Green LED's 2

SX46 30 Assorted Zener Diodes
250mw-2 watt mixed voltages.
all coded New

SX47 4 Black Instrumenl
Knobs—winged wilh pointer 'a”
Standard screw Fit size 29x
20mm
20 Assorted Slider Knobs
Black/Chrame. etc
12 Neons and Filament Lamps Low
voltage and mains — various types
and cotours — some panel mounting  £1

$X52
6 Black Heatsink will tit 10 3 and
10 220 Reacy dniled Hall price
value £l
SX53 | Power finned reatsink This heatsink
gives the greatest possible heat dissipat)
i the smallest space owing tu :!S unique
staggered fin design pre divlled
10 3 Swze 45mm squarex 20mm high 40p
10-66s1ze 35mma30mmai2mm 35
| Heat Ethiciency Powe: Finned Heatsink
90mm x 80mm x 35mm High Duitled tc
lake up 10 4 x
i0-3 dewices
£1.50 each

ROGRAMMABLE UNIJUNCTION TRANSISTOR
PUT  case T0106 plastic MEU22 Similar to
2N6027 /6028 PNPA Silicon
Price 1-9 10-49 50-99 100+
Each 20p18p  15p 13

Normal Retar)
Price £0.35each

"SX33A 6 small (min (SDST/SPOT Toggle,

Switches 240v 5amp
S$X35A 6 small {min} Rocker Switches
240v 5a £1.00

v 5amp .1
SX32a 12 Assorted Jack & Phono plugs.

sockets and adaptors. 2.5m

3.5mm and standard sizes £1.00
SX71 50 7C108 “Fallouts Manufac-

ture. s out of spec on volts of

ain You test

SX72 mixed bundle of Copper clad

Board Fibre gtass ang paper

Single and double sided. A

tantastic bargain £1.00

SX38 100 Silricon NPN Transistors—alt
perfect Coded mixed types with
data and eqvt sheet Norejects
Real value £3.00
SX39 100 Stlicon PNP Transistors
all perfect. Coded mixed types
with data and eqvt sheet 60
rejects. Fantastic value £3.00

The best known Power Transistors in the
World — 2N3055 NPN 115w

Our 8I-PAK Specsal Ofter Price:

10 off 50 oft 100 oft

£3.50 £600  £30.00
BD312 COMPLIMENTARY PNP POWER .
TRANSISTORS. T02N3055. %,
Equivalent M)2955 — BD312 — 103 /3 4

SPECIAL PRICE £0.70 sach / \\
10 ot £6.50 | ¢ ,\_/

Send your orders to Dept PE12 BI-PAK POBOX 6 WARE HERTS
SHOP AT 3 BALDOCK ST. WARE HERTS
TERMS: CASH WITH ORDER. SAME DAY DESPATCH. ACCESS
BARCLAYCARD ALSO ACCEPTED TEL (0920} 3182, GIR( 388 7006
Add 15% \ATAND 75p PER ORDER POSTAGE AND PACKING

BRAND NEW LCD
DISPLAY MULTITESTER.
RE 188m
LCD 10 MEGOHM INPUT IMPEDANCE
“3% digit * 16 ranges plus hFE test faciity tor
PNP and NPN transislors *Aulo zero. auto
polarily *Singie-handed pushbutton
operation *Over range indicahon * 12 Smm
(%> -inch) large LCD readout * Draue check
*Fust circud protection *Test leads Dattery
and instructions included
Max (ndication 1993 or — 1999
Polanty indication  Negative only
Positive readings agpear
without + sign
tnput impedance 10 Megohms
Zero adjust Aiptomatic
Sampling ime 250 mithseconds
Temperature range — 5°C to 50°C
Power Supply 1 x PP3 or eguivaient 9V
battery
sumpnon 20mw
Size 155 % 88 x 31mm
RANGE
DC voitage 0 209mv
0-2-20 000V Acc 0 BY
AC Vollage 0-200- 1000V
A Current 0 uA
200mA 0A Al
Resistance 0-2-20-200K ohms
0-2 Megohms Acc 1
BI-PAK VERY L OWES! POSS PRICE
£35.00c¢ach

SINGLE SIDED FIBREGLASS
BOARD
Order No.  Pieces  Size Sq.lns.  Price
Bl ) 9x2%” 100
F82 3 Hxd” 100
83 4 13237 156
DOUBLE SIDED FIBREGLASS
BOARD
B4 g 14x4” 110 £2.00

SILICON POWER TRANSISTORS

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

10 for £1.50 — Very Good Value

100s of uses — no duds

Order No. SX30

5 watt (RMS) Audio Amp

High Quality audro amphifier Module Ideal for use in
recard players. tape recorders, stereo amps and
casselte players, etc Full data and bach-up Clagrams
with each module

. Specification

* Max Power Supply 30v e Power Output 5 watts
RMS ® Load Impegance 8-16 ohms® Frequency
response 50Hz to 26KHz--3db e Sensttivity 70 mv
for full outpute Input impedance 50k chms e Size
85 x 64 x 30mm e Total Harmonic
distortion less than 5%
Bi-PAK'S give away price

£2.25

You could not Build one
tor thrs price.

MORE BARGAINS!

SX51 60 metres PVC covered Hook-up
wire single and stianded. Mixed
colours

SX58 25 Assorted TTL Gates 7400
Senes 7401-7460

SXS9 10 Assorted flip Flops and MSI
m

SX60 20 Assorted Siider
Potentiometers

SX62 40 Assorted Pre-Sets Hor/Vert
etc

SX79 10 Reed Switches — glass type
3 Micro Switches — with lever

Use your crean caid Ring us on Ware. 3182 MOW and
§¢Tvout order even {aster Goods normally sent 2ng
Class Mg

Remember you must a0d VAT at 197 to rour orger
Totat Pastage 208 75p oet Total orde:

Practical Electronics
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TRIACS — PLASTIC

4 AMP — 400v — T0202 — TAG 136G
1 OFF 10 OFF 50 OFF
oy €175 §
8 AMP 400v — T0220 — TAG 425
0p £5.75 £21.50 £50.00

Miniature lang nose gliers — insulated

Jongth 8inch. Drder No:FS-1 Flat blade 4mm £S-2 Cross point o 1 £1.75 ssch,
SLIDER ALL AT handies 5 inch length. Ordsr No YD44

POTENTIOMETERS SPOE PAK Miniature bend nose pliers — nsutated m o AR
e oo i i e
AP DRNER _mn

SX67 5 x 47k Lin

SX68 5 x 47k Log . .

SXE9 5 x 100 Lin Binch long screwdriver with spring (oaded grip on

SX70 5 x 1 meg Lin end 1o hold screws in position while resching into
thase dithcult places Order No SO-1 Fist blade 4mm

SD-2 Cross point n0.0. 95¢ sach

INEXPENSIVE TOOLS OF tMMENSE VALUE
Cambined wire stiipper. cutter, cnmper incl. 25 asst
terminals for crimping. Urdec No WS2. ur fow price £1.20 vach.

BA NUT ORIVER SET

Set of 5 BA spanner shafts plus universal
handle n roll-up wallet. Sizes 0BA 24-6-8BA
Order no T192
£2.75 set

NEON SCREWDRIVER

Miniature round nose side cutters
insuleted handles 4}inch length. Order
No:Y043

»
FLEXEY DRIVER -

A texible shaft scrawdriver for those awkward to ge1 at screws Overall

741 blade order no:NS1 £0.85p sach
5§in tlade order no:NS2 £0 50p sach

$X63 5 x 470 ohms Lin
SX64 5 x tk Lin

SX65 5 x 22k Lin

SX66 5 x 22k Log

handles 5}inch leagth. Order No.YO45. 1

Miniature eng nippers — insuiated handies

4, h h. Order No:Y046
IR O Satisfaction or your money back has

alSays been Bl PAK s GUARANTEE and it still is
All these Sale items are in stock in quantity ang
we will despatch the same day s your

order 1s received

Miniature snipe nose phers with side
ALL AT
cutter and serrated jaws — insulated

handles Sinch fength. Oréer No-Y042 1 . 25

All with insulated handles sach

SK40 250 Silicon Diodes—Switching like
IN4148 00-35 Ail good—uncoded Worth
doubleour price 45v75mA £1.25
250 Sihcon Diodes—General Purpase. hke
0A200/202 BAX13.16 Uncoded
30-100¥200mA DO-7 £1.25

Sxdl

1C SOCKETS
The lowest price ever.
== i " BOXES - ALUMINIUM - The more you buy the cheaper they come'
SK64 1054 SCR's 1064 3x50v 31 1001 2 L PLASTIC Gy 10 g screws nlo brass busres. [ T Ban sooft 100 o
200v 2 x 400y Supes vatue less than 2 ALUMINIUM BOXES ¢ 2 141 £1.00 Jem  85p  £150  £600
Made with Bright Aluminium fotded 4% 2% 1w 143 g1.30 il e 0 £375 650
construchion with deep hid and screws 6 3w 2 146 ge.so i 'F0 e 400 000
1ZE" L H  OrderNo Price Piastic as above but with aluminium top panet
5% 159 83p 4 2% 9 146 £1.40
161 83p  Plastic sioping front
163 83p 5% 4% 2%
164 87p
166 £1.68
167 £1.12

Plastic Boxes

Coloured Black Ciose tiiing

EXPERIMENTOR

price 4]
1052 SCR 57066 2x50v, 21 100v. 4 x
200+ 2 x 400v All coded Brand new. a
give away at

SK45

VOLTAGE REGULATORS
T0220 7505~ 500 Jots 59
7912 - 55p
7915 — 55p
7924 - 5%p

(A0 7815 - 50p

824 — 50p

BI-PAK'S OPTO 83 SPECIAL

Aselection of Large & Small size LED's in Red
Green, Yellow and Clear, plus shaped devices
of different types. 7 Segment dispiays, phota
transisiors, emitters and detectors

Types fike MELTT, FPT100 etc. Plus Cadmium
Cell ORP12 and germ  photo transisior
ocen

v

' S

SEMICONDUCTORS FROM
AROUND THE WORLD

3 100 A Collection of Transistors. Diodes. Rectifrers Bridges. SCR's
Normal Retait £12 00 Fused tor satety Polanty reversing socker

Traacs. 1C's both Logic and Linear plus Opto’s all of
-
i Yours
n for
anly
Our Price Voltage switch Lead with muili plug

which are current everyday usable devices
E5 00 144 = o Y Inpi 240V AC 5017 Oulp 156
a L N 9& 12vDC Ranng -300ma  Mw8s

8 Bit MICROPROCESSOR

Umiversal Ni-Caa batlery charger A plastit
casewith itt up ig Charge/ Test switch LED
neircators at each of the five charging points
Charges Power
PP3 [3V) 220-240V 4
U121 5Vpenitel Dims
urrgrsv € 210 x 100 x 50mm
U2(15v D £6.95

POWER SUPPLY 0URPRICE £3.25

Power supply tits directly into 13 amp socke

Guaranteed Yalue over £10 at Normal Retail Price

Dataetc in
every pak

ND SX574
0/ND SX5 Order No SX56

Valued

OIGITAL YOLT METER MDDULE

Practical Electronics

1 Amp SILICON RECTIFIERS
Glass Type similar INGOOC SERIES INGDO1-IN&DOA
50 — 500v — uncoo.J — you select for VLTS
ALL pertect devices — NO guds Min S0v

%0 tor £1.00 — worth double ORDER NO SX76

Silicon General Purpase NPN Transitors T0-18 Case I
Lock fit leads — coded (V7644 Simiar lo BC147 5
BC107 - 189 ALL NEW VCE Z0v ICS00mA 2
Hie 75-250 50 o8 100 oft 500 o 1000 oft ¥
PRICE £2.00 £3.80 £17.50 £30.00 £

Silicon General Purpase PNP Transistors T0-5 Case
Lock fit leads coded CYI507 similar 2NZ905A 1o
BFX30 VC 60 IC 600mA M Hie 50 ALL NEW!
S0ot  1000f 500 oM 1000 off
PriCE £2.50 £4.00 t19 00 ﬂeggﬂ

Silicon NPN'L’ TypeTransitors
T0-92 Plashc centre collector

Like BC1B2L — 183L — 184L b
VCBO 45 VCEQ 30 1C200mA Hie 100-400 <

ALL perfect devices — uncoded QROER AS SX183L
50 off 100 off 500 off 1000 oft
£1.50 £2.50 £10.00 £17.00

3 x 7 segment displays Basic Circuit
02> instructions  provided to
extend voitage & cuirent ranges
Sperating voltage 9/12v
Typ. Power Consumption 50mA
0/ND:SX99 Once only price
£9.95

PNP SILICON TRANSISTORS:
Similar ZTX500 — ZTX214 — E-Line

VCEQ 40 VCBO 35 Ic 300mA Hie 50-400

Brand New — Uncoded — Pefect Devices

50 oft 100 off 500 off 1000 oft

f2. 00 €3.50 £15.00 £25.00

MULTITESTERS

1,000 opv including test leads & Battery
AC valts - 0-15-150-500-1.000

0C volts - 0-15-150-500- 1,000

0C currents  0-1ma-150ma

Resistance - 0-2.5 K ohms 100 K ohms
Dims:- 90 x 61 « 30mm

0/Ne.1322.0UR PRICE £6.50 ONLY

I-PA

December 1982

30,000 opv Including test leads and case

AC valts.- 025-10-25-100-250-500-1.000

0C volts - 0-025-1-25-10-25-100-250- 1,000

OC current - 0-50va 0-5ma-50ma 0-12amps
Resistance - 0-6K ohms-70K ohms-6meg ohms-
§0meg ahms

Oecibels.- -20db ta plus 56db

Short test - Internal buzzer

Oms- 160 x 110 x S0mm

0/Ne. 1315. OUR PRICE
ONLY £24.75

Add15% TAND

ELECTRONIC SIREN 12v DC
e case with
d wailing
che
e |tz
Sﬁmm depth
wei 17 v OC

Our Price:- £5.50

National INSBOBOAN 40 Pin OIL N Channel Siticon
GATE MOS TECHNOLOGY As used in Nalionals
NB0B0 Micro Computer Family
Instruction Cycie Time 2 uS
Suppiied with tunchona
Block Diagram
BRANQ NEW
NOT seconds or reclaims |
100% perfect ORDER NO SX8080
Normal Sell price £4 50 each on y

our B7PaK Specal Prce £2 . 00

SO HURRY LIMITEQ STOCKS
40 Pin IC Sockel 1o fit SX8080  QWer price

ORDER ND 1609 30p

BI1-PAK's COMPLETELY NEW CATALOGUE
Completely re-designed Fuli'of the type of components you requste pius some
very interesting ones you will soon be using and of cOurse. the largest range of
semiconductors for the Amateur and Protessional you could hape to hind

There are no wasted pages of useless information so often included in
Catalogues published nowadays Just sohd facts e price description and
indmidual features of what we have available 8ut remember B) Pak's pokicy
has always been to sell quairty components at compelifive prices and THAT

WE STILL 00.

B1-PAK S COMPLETELY NEW CATALOGUE s now available 10 you You wilt be
amazed how much you can save when you shop tor Electromic Components with

2 Br-Pak Catatogue Have one by you all the time-

1 pays 10 buy B) PAK

To recewe your copy send 7 9O plus 25p pp

Send your orders to Oept' PE12 BI-PAK PO BOX § WARE HERTS
SHOP AT 3 BALDOCK ST. WARE HERTS.

TERMS: CASH WITH OROER. SAME OAY OESPATCH. ACCESS,
BARCLAYCARD ALSO ACCEPTEOD. TEL (092013182, GIRO 388 7006 §

p PER OROER POSTAGE AND PACKING

Use your credit card Ring us on Ware 3162 NOW and
get your order even faster. Goods normally sent 2nd
Class Mail

Remember you must add VAT a1-15% to your ordér
Total Postage add S0p per Total order




DVM/ULTRA SENSITIVE
THERMOMETER KIT

This new design is based on
the ICL7126 (a lower power
version of the ICL7106 chip)
and a 372 digit liquid crystal
display. This kit will form the
basis of a digital multimeter
fonly a few additions! resistors and switches
are requil detail lied), or a i

digital thermometer {-50°C to +150°C}
reading to 0.1'C. The basic kit has a
sensitivity of 200mV for a full scate reading,
automatic polarity indicstion and an ultra
low power requirement—giving a 2 year
typical battery life from a standard 9V PP3

when used 8 hours 8 day. 7 days a week
Price £15.50

) DISCO LIGHTING KITS
DL 1000K
This vajue-for-money kit
features 3 bi-directional
sequence, speed of sequence
o and frequency of direction
change, being variable by

means of potentiometers and incorporates 3
master dimming control. £14.60
DILZ100K
A tower cost version of the above, featuring
undirectional channel seguence with speed
variable by means of a pre-set pot. Qutputs
switcheg only at mains zero crossing points
to reduce radio interference to a minimum
1)5;:;9:(52 'vl'\(;:ll‘uding OC voltage (200 mv-1000 Optional opto inputoLat  Only £8.00
s 8ge, UC current {200 MA-10 A) Alowing audio (“beat”) —light response

; ance (0-2 M) + NPN & PNP tranaiotr DL3000K 60p

This 3 channel sound to light kit features zero

L omenermnexs . | CHRISTMAS

instructions & are designed 10 replace a standard wall
switch and control up 10 300w of hghting PR ESEN l S GALOR E
TDR300K Remote Control  £14.30
Dimmer -
MK6 Transmitter for above £ 4.20 & @,
0300 Touchdimmer £ 7.00

— |

TDEX Extension kit for 2-way
switching for TD300K

£2.00

LD300K

Rotary Controlted
Dimmer

3
o]y frery e
153
ct¥

MW RADIO KIT
Based on ZNa141C, kitin

cludes PCB. wound aerial
and crystal earpiece and
all components to make a
sensitive miniature radio
Gize: 5.5 % 2 7 x2cms.
Requires PP3 9V battery
IDEAL FOR BEGINNERS.

HOME CONTROL CENTRE

This New Kemote Control Kit enables you to
control up to 16 different appliances any-
where in the house from the comfort of your
armchair. The transmitter injects coded
pulses into the mains witing which are
received by receiver modules connected to
the same mains supply and used to switch on

the appliance addressed. Receivers are Q
addressed by means of a 16-way keyboard, \

LCD 3% DIGIT MULTIMETER

followed by an on or off command. Since
pushing buttons can become rather boring,
the transmitter also includes a computer °
interface so you can programme your favour- nel ?
ite micro (OV swi(chpligg(s hea(Yng electric voltage switching. automatic level controf &
blanket, make you! coﬁeé in the I:norning built in mic. No connections to speaker or smp

etc., without rewiring your house. JUST T KlNG FlLLERS P required. No knabs to adjust - simply connect
THINK OF THE POSSIBILITIES. The KIT Y = to mains supply & lamps. Qnly £11.95

includes all PCBs and components for one {1Kw/Channet)

transmitter and two receivers, plus a drilled P .
box for the transmitter. PACK (1) 650 Resistors 47 ohm to 10 Mohm - 10 per value £4.00

Order as XK112. £42.00 § PACK (2) 40 x 16V Electrolytic Capacitors 10uF to 1000uF - 5 per value £3.25 The xx,oggrgsﬁ;.sﬁg&,’!!&_,m‘,,ns_
Additional Recievers XK111 £10.00 PACK {3) 60 Polyester Capacitors 0.01to 1uF/250V - 5 per value £5.55 mitter/receiver with ona momentary {normally

openj retay contact and two latched transistor
PACK {4) 45 Sub-miniature Presets 100 ohm to 1 Mohm - S per value £2.90 | output Designed pnmarily for controlling
motorised garage doors and two auxillary out-

ELECTRONIC LOCK KIT XK101 PACK {5} 30 Low Profile IC Sockets 8, 14 and 16 - pin - 10 off each £2.40 pute 1$:‘dviv9‘/g?va‘;r10 lights 8t a vsngelpf upto

. . . nUMer: ICi ns

':'(r)ns mT:or:amZ a;)éjéposeddelslugn:: Ios:ri‘f. . PACK (6) 25 Red LEDs (Smm dia.) £1.26 in the Rame] I(a)rs:w:cshir‘:g Eg?\‘ii.’?\?. _cfu's?ng

o ] (e, e e S PACK(7) 20 BC182 NPN General Purpose Transistors £1.20 [ Gurcns: ©¢ dee! for eged or disabied

PACK (8) 20 BC212 PNP General Purpose Transistors £1.20

drilled box, requiring 8 9V battary and one

may be easily changed by means of a pre- opto-isolated solid state switch kit for inter-
wired plug. Size: 7 x 6 x 3 cms. Supply: 5V to

FREE ONLY £23.75
anti-theft device, electronic equipment, etc.
Will drive most relays direct. Full instructions REMOTE CONTROL KITS
R

- T it compri main: wered raceiver,
sequence to open and providing over 5000 ot Buon tansmmiton. Compere. with pro:
different combinations. The open sequence .

All tull spec. branded devices ! 0 . t

facing the receiver to mains appliances. As

BUY ANY 5 PACKS AND WE WILL SEND YOU 10 RED LEDs J§ withallour kits, fullinstructions are supplied.
15 V d.c. at 40uA. Ouput: 750mA max.
Hundreds of uses for doors and garages, car

supplied MK6 SIMPLE INFRA RED TRANSMITTE :
ONLY £10 50 Pulsed inira red source complets with hand-held plastic box. Requires 8 9V battery £4.20
b MK 7 INFRA RED RECEIVER
Electric lock mechanism for use with latch ALL PR |CES Single channel, range approx. 20ft. Mains powered with atriac output to switch loads up to 500W
lock d above kit at 240V ac. £9.00 {RC500K —Special Price for MK6 and MK7 together £12.50
ocasisn Mo MK8 CODED INFRA RED TRANSMITTER
£13.50 EXC UDE VAT Based on the SL490, the kit includes all componants t0 make s coded transmitter and only
requires a 3V {PP3} battery and keyboard. 8 x 2 x 1 3cms £5.90
MK10 16-WAY KEYBOARD
THE MULTI-PURPOSE TIMER HAS ARRIVED For use with MK8 and MK18 to generate 16 different codes for decoding by the ML928 or ML926
receiver {MK12] kit. £5.40

MK11 10-Channel + 3 Anslogue o/p IR Receiver

Based on ML922 decoder IC. Functions include on/standby output, toggle, control of volume,
tone and lamp brightness. Includes its own mains supply. £12.00
MK12 18-CHANNEL IR RECEIVER
For use with MK8 kit with 16 on/off outputs, which with turther interface circuitry, such as relays

Now you can run your central heating, lighting. hi-fi system and lots
more with just one programmable timer. At your selection 1t Is
designed to control four mains outputs independently. switching on
and off at pre-set times over a 7 day cycle, e g. to control your central

heating (including di g times for 1, just ~ ar triacs, will switch up to 16 items of on or off remotely. Latched or y out-
connect it to your system programme and set it and forget it-—the ts — please specify when ordering. Includes its own mains supply. £11.95
clock will do the rest 5 K13 11-WAY KEYBOARD For use with MK8, MK18 and MK 11 kits. £4.35

MK 18 Mains Powsred IR Transmitter
FEATURES INCLUDE : Mains powered for continuous operation - single channel, for applications such as burglar
* 0.5° LED 12 hour display alarms, automatic door openers, etc. Range approx. 6 ft £2.50
* Day of week, am/pm and output status indicators. MK17 12V d.c. IR RECEIVER
4 zero voltage switched mains outputs. For use with MK or MK16, Relay output with DP 3 Amp change-over contacts, may be used as
* §0/60Hz mains operation latched, momentary or "break beam” receiver. Operates from 6-13Vd.c
* Battery backup saves stored programmes and continues g;}ﬁ?:gm:gﬁu’:gm"fn'yifm 60k, £6.20 0 d

time keeping during power failures. (Battery not supplied) \} 0 PProx. . £86.

, F ° Ancillary Kits : MK2 Solid State Relay E
Display bianking during power failure to conserve battery power Opto-isolated with zero voltage switching. No. triac supplied. £2.60 i 9
18 programme time sets.

MX15 DUAL LATCHED SOLID STATE RELAY
Powertul “Everyday” function enabling output Comprises 2 x solid state retays and latch for use with momentary
to switch every day but use only one time set. version of the MK12. 2 output triacs required (not suppiied). £4.50
Useful “sleep” tunction-turns on output for one hour

Direct switch control enabling output to be turned on 24 HOUR CLOCK/APPLIANCE T'MER KlT

immaediately or after a specified time intarval.
Switches any appliance up to 1kW

* 20 tunction keypad for programme entry
* Programme verification at the touch of a button, on and off at present times once per  CT1000K Basic Kit . £14.90
it includes all components, PCB, assembi day. Kit contains: AY-5.1230 IC,  CT1000K with white box {56/131 x 71mm) £17.40
(Kitincuce P ! ! U 0.5" LED display, mains supply, (Ready Built) €22.50
Al
LA

.

.

and programming instructions). ORDER AS CT5000 % display drivers. switches, LEDs,

triacs, PCBs and full instructions.

€ SHORT FORM CATALOGUE - send SAE
F?\e (6" x9”). We also stock Vero, Books,
. Resistors, Capacitors, Semi-Conductors etc.

FAST SERVICE - TOP QUALITY - LOW LOW PRICES

No circuit is complete without acallto -

ELECTRONICSE
1 Boston Road, flE ] = nempuoees,
onaon 579 284;

prsicome 01-579 2842 TECHNICAL afTER 37M
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Add 55p postage & packing +15% VAT to total.
Overseas Customers;
Add £2.50 (Europe), £6.00 (elsewhere) for p&p.
Send S.A.E. for further STOCK DETAILS.
Goods by return subject to availabitity.

OPENI 9am to 5pm (Mon to Fri)
10am to 4pm (Sat)

ALING A NORTH

ciocn Tower B9 CIRCUL AR AD =9

UXBRIDGE ROAD




7 TV. SOUND TUNE

BUILT AND
TESTED

In the cut-throat world of consumer electronics, one of the
questions designers apparently ponder over is ““Will anyone
notice if we save money by chopping this out?’’ In the

reproduction.

£22.95 ..o

domestic TV set, one of the first casualties seems to be the
sound quality. Small speakers and no tone controls are
common and all this is really quite sad, as the TV compan-
ies do their best to transmit the highest quality sound.

. Given this background a compact and independent TV

& tuner that connects direct to your Hi-Fi is a must for quality

This TV SOUND TUNER offers full UHF coverage with

5 pre-selected tuning controls. It can also be used in conjunct-
ion with your video recorder.

Dimensions: 11%" x 8%" x 3%".

PRACTICAL ELECTRONICS
STEREO CASSETTE
RECORDER

=

£32.95

+£2.75 p&p.

* NOISE REDUCTION SYSTEM. * AUTO STOP.

* TAPE COUNTER. * SWITCHABLE E.Q. * INDEP-
ENDENT LEVEL CONTROLS. * TWIN V.U. METER.
* WOW & FLUTTER 0.1%. * RECORD/PLAYBACK
I.C. WITH ELECTRONIC SWITCHING. * FULLY
VARIABLE RECORDING BIAS FOR ACCURATE
MATCHING OF ALL TAPES

Kit includes tape transport mechanism, ready punched and
back printed quality circuit board and all electronic parts.
i.e. semiconductors, resistors capacitors, hardware top
cover, printed scale and mains transformer. You only supply
solder and hook-up wire,

Featured in April issue P.E.

Reprint 60p. Free with kit

Self assembly simulated wood cabinet — ONLY £4.50 plus
£1.50 p&p.

ELECTRONICS ONLY!
Ideal for updating your existing cass-
ette. Includes pcb diagram, all semi-
conductors, IC’s, Capacitors, resistors.

£18.95

+£1.40p&p.

PE. STEREO TUNER

This easy to build 3 band stereo AM/FM tuner kit is designed
in conjunction with Practical Electronics {July ‘81 issue).

For ease of construction and alignment it incorporates three
Muliard modules and an 1.C. IF. System.

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 - 75 or
300 ohms. Stabalised power supply with 'C’ core mains trans-
former. All components supplied are to P.E. strict specificat-
ion, Front scale size: 10%"" x 2%’ approx. Complete with d
diagram and instructions.

£17.95

Plus £2.50 p&p.

Self assembly simulated wood
cabinet sleeve to suit tuner only.
Finish size: 11%""x 8%"'x 3%"
£3.50 Plus £1.50 p&p.

TV SOUND TUNER KIT

£11.45

+ £2.00 p&p.

125W HIGH POWER AMTP
MODULES ¢1050 £14.25

+£1.15 p&p +£1.15p&p

The power amp kit is 8 module for high power applications
- disco units, guitar amplifiers, public address systems and
even high power domestic systems. The unit is protected
against short circuiting of the load and is safe in an open cir-
cuit condition. A large safety margin exists by use of gener-
ously rated components, result, a high powered rugged unit,
The PC board is back printed, etched and ready to drill for
ease of construction and the aluminium chassis is preformed
and ready to use.

Supplied with all parts, circuit diagrams and instructions.
ACCESSORIES: Suitable mains power supply kit with
transformer: £8.00 pius £2.00 p&p.

Suitable LS soupling electrolytic: £1.00 plus 25p p&p.

SPECIFICATIONS:

Max. output power (RMS): 125W. _
Operating voltage (DC): 50 - 80 max.

Loads: 4 - 16 ohms.

Frequency response measured @ 100 watts: 25Hz - 20K Hz,
Sensitivity for 100 watts' 400mV @ 47K.

Typical T.H.D. @ 50 watts, 4 ohms: 0.1%.

Dimensions: 205 x 90 and 190 x 36 mm.

As featured in E.T.l. December ‘81 issue. Kit of parts inctud-
ing PCB, UHF tuner and selector switch with all components
excluding case.

« Transformer £1.50 + £1.50 p&p {p&p free on transformer
if ordered with kit).

PRACTICAL ELECTRONICS

SERIES H

CAR RADIO KIT

2 WAVE
BAND
MW - LW

« Easy to build
+ 5 push button
tuning » Modern design
+ 6 watt output « Ready stched
and punched PCB « Incorporates suppression circuits.
All the electronic components to build the radio, you supply
only the wire and the soider, 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 6 watt output neg. ground and incorporates an integrated
;:i‘rcuit output s:age, a Mullard IF Module LP1181 ceramic
ilter type pre-aligned and
assembled, and a Bird pre- £1 2.95
aligned push button tuning unit. Plus £2.00 p&p.

Suitable stainiess steel fully retractable aerial {locking) and

speaker (6"x 4 'app.).
available as a kit complete. £2.50/pack. + £1.50 pap.

BIRD AUDIO
STEREO CAR
RADIO BOOSTER

To boost your car radio or radio
cassette to 15W r.m.s. per channel,

£9.95 + £1.50 p&p.

HI-FI SPEAKERS AT BARGAIN
PRICES

GOODMANS TWEETERS

8 ohm soft ddme radiator tweet-

er (3%"'sq.) foruse in up to 40W
systems; with 2 element crossover.

£3.95 each (p&p £1) or
£6.95 each ( p&p £1.50)

35S WATTMICRO 2-WAY SPEAKER SYSTEM
Unit comprises one 50w (4*’app LAudax
soft dome tweeter HD100. And one

5" Audax bass/midrange 35w
driver HIFI1JSM,
Compiete with 2
element crossover.
Total impedance
of system 4 chms.

£8.95
PER SET +£2.70 p&p.

MONO MIXER AMP

Ideal for Church £45-00

halls & Club houses.
+ £2.00 p&p.

50 WATT Six individually mixed inputs for
two pick ups {Cer. or mag.}, two moving

coil microphones and two auxiliary for tape
tuner, organs, etc. Eight slider controls - six
for level and two for master bass and treble,
four extra treble controls for mic. and aux.
inputs. Size 13%""x6% 'x3% "app. Power

output 50 watts R.M.S. (cont.} for use with

» 2000 BEHIE

4 to 8 ohm speakers. Attractive black vinyl case with matching fascia and knobs. Ready 1o use.

All mail to:

21B HIGH STREET, ACTON, W3 6NG.

Note: Goods despatched to U.K. postal addresses only.

All items subject to availability. Prices correct at
30/10/82 and subject to change without notice.
Please allow 7 working days from receipt of order
for despatch. RTVC Limited reserve the right to up-

Practical Electronics December 1982

date their products without notice. All enquiries send
S.A.E.

ALL CALLERS TO: 323 EDGWARE ROAD,
LONDON W2. Telephone: 01-723 8432.

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

Telephone or mait orders by ACCESS welcome.
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BEGINNERS GUIDE TO

MICROPROCESSORS
by Parr E. A. Price: £4.50

ELECTRONIC DEVICES & COMPANIES
by Seymour J. Price: £10.50

A PRACTICAL INTRO TO ELECTRONIC
CIRCUITS
by Jones M. Price: £7.50

ESSENTIAL ELECTRONIC AN AZ GUIDE
by Loveday G. Price: £8.75

ADVENTURES WITH DIGITAL ELECTRONICS
by Duncan T. Price: £3.25

PRINCIPLES OF INTERACTIVE COMPUTER
GRAPHICS
by Sprouli R. Price: £10.75

MICROCOMPUTER TECHNOLOGY AN INTRO
by Ullman J. Price: £6.75

COMPLETE HANDBOOK OF MAGNETIC
RECORDING
by Jorgensen F. Price: £8.50

COMPLETE HANDBOOK OF VIDEC
by Owen D. Price: £10.00

H.F. ANTENNAS FOR ALL LOCATIONS
by Moxan L. Price: £7.50

* ALL PRICES INCLUDE POSTAGE *

THE MODERN
BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON W2 1NP

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

OVERSEAS
ORDERS

Overseas readers are
reminded that unless
otherwise stated, postage
and packing charges
published in advertisements
apply to the United
Kingdom only.

Readers wishing to import
goods from the United
Kingdom are advised to first
obtain from the advertiser(s)
concerned an exact quota-
tion of the cost of supplying
their requirements carriage
paid home.

-
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4 , London NW2 3ET. Tel: 01452 016). Telex: 914977
This is 2 smalf list from our vast Full price list free on request. You may order by phone, [

normal wail order. Callers wekcome. All i stock items (%5% ex stock)
eic. orders weicome. Overseas orders no YAT but allow extra

p. Quantity discounts negotiabl
CRICKLEWOOD — STOCKING PARTS
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As used in the
Cambridge Leaming Bookiet

EXP 650 For microprocessor chips. £3.75

EXP 300 The most widely sold breadboard in the UK;
for the serious hobbyist. £6.00

EXP 600 6 centre channel makes this the
Microprocessor Breadboard. £6.60

EXP 4B An extra 4 bus-bars in one unit. £2.40

EXP 325 Built in bus-bars accepts 8, 14, 16 and.up to 22
pin ICS. £1.65

EXP 350 270 contact points, ideal for working with up
to 3 x 14 pin DIPS. £3.30

G PB6 Professional breadboard in easily assembled kit

& ITS AS EASY AS 1,2,3 with THE EXPERIMENTOR SYSTEM
SCRATCHBOARD

-BREADBOARD 3
L ~MATCHBCARD 4

form. £9.75 (Not illustrated.)
PB 100 Kit form breadboard recommended for students
and educational uses. £12.50 (Not illustrated.)

1. EXP 300PC which includes one item. A matchhoard
pre-drilled PCB — £1.20

EXP 302 which inciudes three items. Three 50-sheet
scratchboard workpads — £1.50

EXP 303 which includes three items. Two matchboards and
an EXP 300 solderless breadboard — £7.60

EXP 304 which includes tour items. Two matchboards and

£XP 300 breadboard and a scratchboard workpad £8.70

] The abo;e;nces do not |nciud;P&P an_d 15% V-AT

TOMORROW'S TOOLS TODAY

GLOBAL SPECIALTIES CORPORATION G.S.C. (U.K.) Limited, Dept. 5H,

r
I
I
I
|
|
I
|
|
|

o

Telex: 817477.

— e e S S e S e
NAME___

ADDRESS

| enclose cheque/PO for £

or debit my Barclaycard, Access, American Express card

No. - . Exp.date_____
or Tel: (0799) 21682 with your card number and your order!will be in the
post immediately .

AEXP650 | Qnty. Read BEXP300 | Qnty.Read
£5.17 £8.05
CEXP600 | Qnty Reqd. | DEXP4B | Qnty. Reqd
£8.74 £3.62 \
EEXP325 | Qnty. Read FEXP350  Qnty Aeqd. |
£2.76 £4.65
G PB6 Qnty. Read H PB 100 Qnty. Reqd. |
£12.36 £15.52 ‘
Experimentor System - N
[TEXP300PC| Qnty.Read. | 2EXP302 I Qnty. Reqd. |
£2.25 €258 |
JEXP303 | Qnty. Read. | 4 EXP304 | cme.ﬁqu._‘
| £9.40 | | enas |

|

) FREE_ca_talo;ue
tick box O

L = - | —
Boxed prices include P & Pand 15% VAT

Global Speciaities Corporation (UK) Limited, Dept. 5H,
Unit 1, Shire Hilt industrial Estate, Saffron Walden Essex C811 3AQ

Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Tel: Saffron Walden {0799} 21682.

The WERSI
Concept...

Now you can indulge your ambition to spend more
time playing music. At the same time you can build a
superb organ at home, yourself, and it will cost you
less than half the ready assembled price. You need no
previous experience in electronics or carpentry —
WERSI makes it easy.

Do you have to be a virtuoso or a music lover to
benefit from building a WERSI organ? No . . . this
would mean failure to recognize the
sense of the hobby. Even after your
project is completed you will be able l
to discover new excitement from the |
world of music. Whether you play |
haunting blues stomping disco,
liturgical hymns or classic renditions |
the new generation of WERSI organs |
will make your life more enjoyable. |
Want to know more? Just fill in the
coupon below, and we’ll send you all l
the information. |

OUERSI

4-15 Royal Oak Centre, Brighton Read, Purlcy, Surrey

| PLLEASE SEND MF FURTHER DETAILS OF THE WERSI RANGE
Send to WERSI ORGANS & PIANOS LTD.,

ORNGANS & PIANOS | A
WERSI ORGANS & PIANOS LTD | W
14-15 Royal Oak Centre, Brighton Road, Za
Purley, Surrey. Tel: 01-668 9733. | =28 | J

Practical Electronics

December 1982



MASTER
ELECTRONICS

NOW'!

The PRACTICAL way!

This new style course willlenable
anyone to have a real underftanding
of electronics by a modern, 'practical
and visual method. No previous
knowledge is required, no maths, and
an absolute minimum of theory.

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

All the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time, for advice or help during your
work. A Certificate is given at the end
of every course.

You will do the following:

@Build a modern oscilloscope S |

@ Recognise and handle current electronic i’
components

@ Read,draw and understand circuit diagrams

@®Carry out 40 experiments on basic
electronic circuits used in modern
cquipment

@8Build and use digital electronic circuits
and current solid state ‘chips’

@ Learn how to test and service every type
of electronic device used in industry and
commerce today. Servicing of radio, T.V.,
Hi-Fi and microprocessor/computer
equipment.

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

I TS I B S I DN DD DN D D W OIS aam e 1
' Please send your brochure without any obligation to [ am interested in PE/Q/BZO

| COURSE IN ELECTRONICS
as described above

] RADIO AMATEUR LICENCE

ADDRESS ] MICROPROCESSORS
] LOGIC COURSE

NAa h G A 0SBCEEDTAEDY NS S

L
ICOLOURBROCHQREVNAME

OTHER SUBJECTS

[ )

POST NOW TO BLOCK CAPS PLEASE

I_BntlshNatmnalRadm&ElectromcsSclmolReadmg Berks. RGllBR _I
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Quality plus value

~ always

“The legendary
“MINIMAX"’

— the small
speaker produc-
ing “'Large
speaker’’ sounds.
Peak handling
100 watts.

ONLY £74.95

A PAIR!!!
pROVED

NEW IM

IMAX

VIDEOTONE — For full range of loudspeakers, in-car, C.B.,
Video, audio & video cassettes, etc. Write for full details.

WVIDEOTONE 98 CROFTON PARK ROAD,
LONDON SE4.
Tel: 01-690 8511. etx. 32.

Send for our free brochure and
details of outlets in the UK.

I NAME
l ADDRESS

the MC88E

from

ORAL

Moving Coil Cartridge — The MC88E is a high output cartridge
— 50 you do not need to use a head amp. EXCEPTIONAL

VALUE AT ONLY £24.95

Seoum Hi-Fi rep-
resents EXCELLENT
QUALITY AT A

REALISTICPRICE!
The range offers a
choice of amplifiers,
tuner/amplifier, tuner,
and the excellent
SC4200 stereo cas-
sette recorder,

THE SCIENCE OF AUDIO

Se0

Um

--—---------
Post to: Videotone, Crofton Park Road, London SE4.

L---------MMMJ

MODULES FOR SECURITY & MEASUREMENT

CA 1250

This exciting new module offers all the possible
features likely to be required when building an
intruder alarm system Whether used withonly 1 or
2 magnetic switches or in conjunctign with several
ultrasomc alarm modules or infra-red units, a reaily
effective system can be constructed at a fraction of
the cost of comparable ready-made units. Supplied
with a fully explanatory Data Sheet that makes
installation straight forward. the module 1s fully
tested and guaranteed.

*available in kit form £16.95 plus VAT,

@ Stabiiised output voltage

® 2 operating modes - full atarm/anti-tamper and
panic facility

® Screw connections for ease of instaliation

@ Separate relay contacts for switching external
loads

@ Test loop facility

@ Buiit-in electronic siren drives 2 loud speakers

@ Provides axit and entrance delays together
with fixed alarm time

@ Battery back-up with trickle charging facility

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

@ Anti-tamper and panic facility

ULTRASONIC
ALARM

MODULE
US 4012

Fully built
& tested

Adjustable range

from 5ft. to 25ft.
P ¥
A really

effective fully built

modute containing both

ultrasonic transmitter and

receiver and circuitry for providing

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

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

hardware is available below.

Power Supply & Relay

DIGITAI. VOI.TMETER MODULE DVM 314

Fully built & tested

® Positive & negative voltage with an FSD of
999mV which is easily extended
® Requires only single supply 7-12V
\ ® High overall accuracy - 0.1% + 1 digit
® Large bright 0.43" LED displays
@® Supplied with full applications data

With this fully built and calibrated module a wide range of accurate equipment such as multimeters.
thermometers. battery indicators etc. can be constructed at a fraction of the cost of ready-made units. Full
details are supplied for extending the voltage range, measurning current, resistance and temperature.
Fully guaranteed. the unit has been supplied to electnicdy authorities, Government departments, 8tc.

Units PS 4012 £4.25 +var

Provides a stabilised 12V autput and relay with 3A
contacts. The unit 1s designed to operate one or two
of the above ultrasonic units. Fully buiit and tested.

Siren Module
SL157

£2.95 +var

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

Contains an inhibit facility for use with shop lifting
toops or other break to activate circuits.

Temperature Measurement Kit DT.10 £2.25 +var
Using the |.C. probe supplied, this kit provides a linear output of 10mV°C over the temperature range
from 10°C 10 + 100°C. The unit is ideal for use in conjunctuion with the D¥M module providing an
accurate digital thermometer.

Add VAT & 50p post and packing
to all orders.

Shop hours 9.00 - 5.30 p.m.
(Wed. 9.00 - 1.00 p.m.}

Power Supply PS.209 £4.95 +var

This fully built mains power supply provides two stabilised isolated outputs of 9V, 260mA each. The unit
is ideally suited for operating the DVM and Temperature Measurement module.

Units on demonstration - callers
welcome. S.A.E. with all

enquiries. @

Hardware Kit
HW 4012 £4.25 . var

A surtable ready-drilled case with the various mount-
tng pillars, mains switch socket and nuts and bolts.
Designed to house the ultrasomc alarm moduie
together with its power supply.

Size. 153mm x 120mm x 45mm

* ACCESSORIES *

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

Magnetic switch (with magnet)

5" Horn speakar for use with CA 1250
and SL 157

RiSCOMP LIMITED
Dept: PE 12

21 Duke Street,

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

£3.43
£1.17

£4.95
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Tel: 0206 36412

Hillfarm Industrial Estate

Boxted

CAPACITORS

MICRO

Lowest prices! 0 01. 0 015, 0 022, 0 033, 6p; 0 047,

01.7p: 0 15022 9p, 0 33, 0 47, 13p;
20p; Yu 23p.

Electrolytic. Radial or axial ieads.

0 47/63V. 1/63V, 2 2/63V, 4 7/63V.

]
6116-150ns
365,

Tag end Power Supply Elecirolytics
2200740V 110p; 4700/40V 160p; 2200/63V
4700/63V 230p.

Polyester. Miniature Siemens PCB

tn 2n2, 3n3, 4n7 6n8, 10n, 150, Tp; 22n
47n, 68n, 8p; 100n, 8p; 150n, 11p; 220n
330n 20p: 470n, 26p, 630n. 29p. 1x. 33p

0

Z80A CPU
10p
280A P10
60p
Z80A CT%
Z80AS10

900p
280A DART
50

90p D.
Tantalum bead

01022033047 10@35V.12p,2
110 « 25V, 20p: 15/16V. 30p; 22/16V. 27p;
33/16V, 45p: 47/6V, 27p. 47/16V, 70p: 68/6V.
f40p; 100/10V, 90p.

Ceramic disc. 22p-0-01yp 50V. 3p each

(Mullard miniature ceramic plate.

1 8pF to 100pF 8p each.
Potyistyrene, 5% tolesance.
110p-1000p 8p. 1500-4700p 8p. 6800-0-012¢
10p. Trimmers. Mullard 808 Series.

Op
Z80A DMA
1150p

85p
85p i
85p
55p
55p

81L595
811596
81L597
1488P
1489P

Polyester Radial leads. 250V, C280 type
0 068,

10/25V
Tpt 22/25V, 47,25V, 8p; 100/25V 9p; 220/25V
14p; 470/25V, 22p; 1000/25V. 30p. 2200/25V
50p

. 13p;

Colchester Essex CO4 5RD

OPTO
A3mm red
% 3mm green 12 | A 5mm green
K3mm yellow 12 [f5mm yellow
Cilips 10 suit 3p each

Rectangular
wred

green

8 {%5mmred

0 68

TIL32
TIL78
LLUISAR
ORPI12

40 | THL100

45 ¥ Dual color
Seven segment displays
Conm athode Com anode
DL7040 3" 951 DL7070 3
#FND500 0-5” 100 { FND507 0-5"
TIL3130 3" 105 | TIL3120 37
TIL3220 57 1151 TIL321 0 57
LCD 3 d-0it580p 4dinoit620p

12
17
17

140p;

33n
D22,

TRANSFORMERS

Please add carriage charges to our normal
post charges

Miniature mains

606V, 909V, 12012V atl @ 100mA 109p each
PCB mounting Miniature

3IVA 0-6, 0-6 @ 0 25A; 0-9, 0-9 @ 0 15A; 0-12,
0-12 @ 0 12A, 200p each

6VA 0-6, 0-6 @ 0 5A; 0-9, 0-9 @ 0 3A; 0-12,

2-10pF 22p. 2-22pF 30p. 5-5-65pF 35p.

Simpy phone

0206 36412 o
with your order

ORDERING INFO

All prices exclude VAT, Plgase add to total order.
Please add 50p carriage to all orders under £15 in

0-12@ 0 25A. 270p each

High quality. Split bobbin construction.
6VAD0-6, 0-6@ 0 5A. 0-9.0-9@ 0 4A
0-12V @ 0 3A. 220p each
12VA0-6, 0-6 @ 1A, 0-9, 0-9 @ 0 BA. 0-12,
0-12@ 0 5A,0-15,0-15@ 0 4A 295p each
(plus 40p carriage)
25VA 0-6, 0-6 @ 1 5A. 0-9, 0-9 @ 1 2A, 0-12,
0-12@ 1A, 0-15, 0-15'@ 0 8A, 330p each
(plus 60p carriage)
S50VA 0-12. 0-12 @ 2A. 0-15, 0-15@ 1 5A
440p each (plus 75p carriage)

. 0-12,

value.Send cheque/POor Access/Visanumber with
your order. Please note new address. Callers most
welcome—we are just 10 minutes frorn the centre
of Colchester. Telephone orders welcome with
(Access and Visa. Official orders welcome from
colleges and schools etc. Exportorders no VAT but
please add carciage. All components brand new +

POTENTIOMETERS

Rotary. Carbon track Log or Lin 1K-2M2 Snngle
32p Stereo 85p. Single swilched 80p. Slide
60mmtravel single LogorLin5K-500K. 63p each
Preset. Submin. hor 100 ohms-1M. Tp each
Cermetprecisionmultiturn, 0 75W {in 100 ohms

5
NEG7t 375
#*#RC4136 55
* RC31558 60
SLago 170
SL490 250
SN76013 150
SN76477 380
SP8629 250
TBA120S 70
TBAB0O 80
TBAS10 96
*TBAB20 80
TBA950 280
TDA1008 320 7
% TDA1022 ZINa26E

ZN42TE
ZN428E

“INEAR
% 555 CMOS
8

556 CMOs 15
109 2

741 1
748 3
9400CJ 350
AY-3-1270 840
AY-3-8910 430
AY-3-8912 625

60

65

ICL7106 0LM377
ICL7611 # LM380
0 |ICL7621 LM381
0 HCL7622 LM382
1CL8038 LM384
ICL8211 A L M386
1ICM7224 LM387
ICM7555 LM393
LF351 LM709
LF353 LM711
LF1356 LM725
LM10 LM733
LM301 A LM741
LM311 LM 747
LM318 L M1458
75 |LM324 LM2917
90 |LM3342Z LM3900
38 |LM3352 Y LM3909
CA3161E 100 |LM339 LM3911
CA3189 290 ILM348 LM3914

548 10
TRANSISTORS BC340 10
AC125  35(BC157 BC558 10
ACi26 25|BC158 1
aCi27  25[BC159 "
% AC128 20| BC160 18
AC176  25|BC168C 0
AC187  22|BC169C s
AC188 22|BC170 3
AD142 120|BC1T1
AD149 BC172
AD161 BC177
AD162 BC178
AF124 BC179
AF126 BCi82 10
AF139 *BC182L &
AF186 BCi83 10
AF239 BC183L 10
BC107  10[BC184 10
BC107B 12| 4 BC184L 7
*BC108 9[BC212 10
BC1088 10
BC108C
*BC109
B8C109C
8CH14
BCt15
BCi17

full spec to 100K 88p each

LM 13600 105
MC1310 150
MC1496 68
MC3340 13§
ML922 400
ML924 105
MLg25 210
ML926 140
ML927 140
ML928 140
ML929 140
MMS387A
NE529
NE531
NES44
J NE5S5
K NE556
NE565
120 [NE566
190 INES6T
BFR40
BFR80
BFX29
BFX84
BFX85
BFX86
BFX87
BF Xa8
BF Y50
BFYS51
BFYS52
BFY53
BFYSS
BFY56
BRY39

4 TLOB1
# TLO82
4 TLOB4
TL170

K UA2240

CABLES

20 metre pack single core
lconnecting cable ten differ-
ent colours 65p
Speaker cable 10p/m
[Standard screened

' Twin screened

12 5A 3 core mains

CONNECTORS
D!N Plug Skt
2pin 9p 9p
3 pin 12p

5 pin 13p
Phono 10p
imm 12p

REGULATORS
78L05 79L08
78L12 79L12
78L15 79L15
7805 7905
7812 7912
1815 7915

Plug Skt
Q 10
9p
Standard 16p
Stereo 24p
4amm 18p

120 way rainbow ribbon
i 120p/m

g ISOLDERING IRONS
Antex CS 17W Soldering iron
2 3and 4 7 mm bits to sut
CS 17W Element

[Antex XS 26W Soldering iron
t3-3and 4. 7mm bits to suit
Solder pump Desoldering tool
Spare nozzle for above

10 metres 22 swq solder
BOXES
Alummium
tin
130
2in

UHF (CB) Connectors

PL259 Plug 40p Reducer 14p
50239 square chass:s sk! 38p

SO 239S round chassis socket 40p

LM309i
LM317K
LM317T
LM323K
LM723
LM338K
78H05
5A 5V

270
120

CA3090AQ
3

6 5
TDA1024 125
T1.061 40
TLO6? 60| ZN459
TLO64 961 ZN1034E
30| % ZTX107 8)2N3053
40| % ZTX108 8f2N3054
36|ZTX109 12]2N3055
35(Z7X300 14|2N3442
40(ZTX301 15} 4#2N3702 6
35|2TX302 15[2N3703 9
35(ZTx304 17| 42N3704 6
39177341 30!2Nn3705 9
38izrxs00 15|2n3T0s  ef
56|ZTX501 15(2N3707 10
75[ZTX502 15(2N3708 10
£31ZTX503 13|2N3708 10
g5|ZTY508 25|2N3772 180
2N697  20|2N3773 210
2N698 40| A 2N3812 18
2N706A 2N3820 40
2N708 2N3823 65
2N918 2N3866 90
2N1132 2N3903 10
2N1613 2N3904 10
2N221BA 45|2N3905
2N2219A 25[2N3%06 10
2N2221 A 25|2N4037 45
8| 2N2222A 2N4058 10
2N2368 2N4060 10
2N2369 2N4061 10
2N2484 2N4062 10
#2N2646 45 |2N5457 36
2N2904  20[2N5458 36
9IN2904 A 20|2N5459
22 | 2N5485
22 |2N5777
25| 2N6027
25| 40360
2540361
2540362
9140408

200
50
70

tr IEC 3 pin 250V/6 A

Plug chassis mounting
Socketfree hanging
Socket with 2m {ead

CA3130E
*CA3140F

65 550

TtP29A
TIP298
TIP29C
TIP30A
TIP308B
TIP30C
TIP31A

70p
100p

RESISTORS
IW 5% Carbon film E12
4 7€(1-10M 1p each
iW 5% Carbon film E12
series4 7{2104M7, 2p each
1W 1% Metal film E24 series
10€2-1M, 6p each

Piastic BRIDGE RECTIFIERS
i

With lid + screws

3 55p

2 1
88p

13in
2 160p

1A 50V 22|5A 100V 30
1A 400V35|6A 400V 95
2A 200V40| VM8 DIL

2A 400V4510 9A200V 50

3

4

100p
2in 120p
3in  150p

PCB MATERIALS
Alfac transfer sheets
{e.g. DIL pads etc )
Dalo etch resist pen
Fibre glass board 3.75" x 8"
Ferric Chloride 250ml bottle

MULTIMETERS
HT-1204.000 opv A
smart looking 11 range
pocket sized multimeter
with an impressive spec.
Complete with battery
etc. 650p each

HT-320 20.000 opv
Highly sensitive 1

range multimeter
ncluding 1ransistor
tester. Overload
protection. DC volts
1000 AC volts-1000:
DCcurrent 0 25A. 4
resistance ranges.
Complete with batteries,
leads etc. 1396p each

TOOLS
Small timming tool

Small pocket screwdrniver
Large pocket screwdriver

6 piece precision screwdriver
set in plastic case

Low cost side cutters

High quality side cutters

Low cost pliers

High quality phiers

Wire strippers.

Expo Reliant Drill

Expo Titan Drill

Dnill stand

Reduced shank drnifl bits for above
0.8mm. 1Tmm,_1.4mm 60p each

45
7

2
3
3
4
4

COMPONENT KITS

An 1deal opportunity far the beginner or the experi-
enced constructor 1o obtain a wide range of compo-
nents al greatly reduced prices

+W 5% Resistor kit. Contains 10 of each value from
4 702 to 1M (650 reésistors) 480p.

Ceramic Capacitor Kit. Contains 5 ot each vatue from
22p to 0 014 (135 caps.) 370p.

Polyester Capacitor Kit. Contains 5 ot each value from
0 01 to 1xF (65 caps.) $575p each.

Preset Kit. Contains 5 of each value Irom 100 ohms to
1M (total 65 presets) 425p each.

Nut and Bolt Kit, Total 300 items
180p .

50
please state type
45

]
100p
80p
100p
SCRS
TIC45 28
C1060 30
400V BA 70
4C0V 12A 99
TRIACS
400V 4A 50
400V 8A 65
400V 16A 95
BR100 25

BSYS5A 25
BU20S 160
BU206 200
BU208 170
MJ2955 99
MJE340 50
MJE520 65 |1
MJE521 95

MJE3055 70
MPF102 40
MPF104 40
MPS A0S 22
30| MPSAOE 25
22|MPSA12 30
30| MPSAS5S 30
5| MPSASE 30
32| MPSUOS 55
25/ MPSUO6 55
35[ MPSU55 60
401 MPSUS6 60

2| 4 BC214L
BC237
BC238
BC308
BC327
BC328
BC337
BC338
BC477
BC478
BC479
BC517
8C547

25 6BA ;" bolts 254BA ;" bolts
25 6BA " bolts 25 6BA }” bolls
50 6B A nuts 50 6BA nuts

50 6BA washers 50 6BA washers

NEW CATALOGUE

Our latest catalogue has just been reieased con
taining over 2000 stock lines all at extremely competitive
prices backed by Rapids return of post service. Stocks include
Denco coils, tools, Vero cases, data sheels etc. etc. Send 45p
for Kouv copy now (sent free of charge with all orders over
£10]

TIP3055 55
T1543 40
71544 45
TIS45 45

30

*VNI10KM

# BF244B
BF245
BF2568
BF257
BF258
BF259
BF337
VERO

% Verobloc 350p %
Size 0 1 matrix

25
25
25
3715
VQ board
Veropins per 100
Single sided
Double sided
Spot face cutter 105p
Pin insert. Tool  162p

45
VN46AF 75
VNGE6AF g5
VNBBAF g5
SWITCHES
Submin toggle
SPST 55p. SPDT 60p. # DPDT 65p.
Min:ature toagle
SPDT 89p. SPDT centre off 90p.
OPDT 90p. DPDT centre oft 100p.
Standardtoggle SPST 35p. DPD T 48p
# Miniature DPDT slide switch 12p
* Push to make 12p. Push to break 22p
Rotary type adjustable stop
1P12W 2P6W 3P4W 4P3W all55p ea.
DIL switches
4SPST 80p. 6 SPST 80p. 8 SPST 100p

2N2926 22p

16p

BCi49
SOCKETS
Low Wire-
profile wrap
A8 pin 6p 25p
*14p 3I5p
%16 0 42p
18 pin 52p
20 pin
22 pin
24 pin
28 pin
40 pin

DIODES
BY127
OA47
OAS%0
OA91
0A200
0A202
1N914
A 1N4148

HARDWARE

PP3 battery clips 6p
Red or Black crocodile clips 6p
Black pointer control knob 15p
Pr Ultrasonic transducers 350p
# 6V Ekectronic buzzer  60p
# 12V Electronic buzzer 65p
*PB2720 Piezo lransducg,r

12) % 1N400Y
10| 1N4002
1N4006
1N1007
1N5401
1N5404
1N5106
400mwW zen
6

375
5

7
B
B
4
2

50p P
60p #64mm 64 ohm speaker 70p
#64mm 8 ohm speaker 70p

B 1 8 r
20mm oanel fusehoider 25p ZX SeiesNgienis

1 2W 4V7-39V t5p each
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HOBBIES

FAIR

Alexandra Pavilion London November 18-211982

The biggest and best event ever to be
staged for the

electronic hobbies enthusiast!

Walk into a whole worid of electronic
equipment. -~ Everything from resistors, iC's to
home computers, transmitting and receiving

units, citizens band radio and peripheral
equipment, video games, musical instruments,
radio controlmodels. . . . in fact whatever your
particular electronic hobby you'll find this show
will be the most interesting and informative
way to discover all the latest developmentsin
your particular field.

Otherattractions will include radio and TV
transmission, electric vehicles, radio controlied
models, and demonstrations by local and
national organisations.

This is the age of the train - British Rail are
offering a cheap rate rail fare from all major

OPENING TIMES

stations in the country direct to Alexandra
Palace -a bus will be waiting on your arrival to
take you to the show. Ticket price also includes
admission to the exhibition-so let the train
take the strain to the Electronic Hobbies Fair.

Ticket prices at the door are £2 for adults, £1 for
chiidren but party rates are available for 20
people or more. To find out more, contact the
Exhibition Manager, Electronic Hobbies Fair,
IPC Exhibitions, Surrey House, 1 Throwley Way,
Sutton, Surrey SM1400. Tel: 01-643 8040.

Electronic Hobbies Fairis sponsored by
Practical Electronics, Everday Electronics and
Practical Wireless and is organised by
iPC Exhibitions Ltd.

Thursday 18 Nov.—10.00-18.00

Friday

19 Nov.-10.00-18.00

_ Saturday 20 Nov.—-10.00-18.00
Sunday 21Nov.- 10.00-17.00

admission if you produce this coupon
at the door of Electronic Hobbies Fair.
Valid one per person only any day.

Practical Electronics December 1982
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E.H.F.
UST one last reminder re.
Electronic Hobbies F air
(November 18th to 21st Alexandra

Pavilion), this will be the best event
ever for the hobbyist in this country.
Just about all the top names in the
retail supply business will be there—
some are arranging special offers for
the Fair, our own 50p off coupon is on
the opposite page. In addition to the
trade stands there will be a number of
special attractions; like the Luxor
satellite TV receiver mentioned last
month; a display of electric vehicles
built by members of the Battery Vehi-
cle Society (more about them later); a
demonstration of holography by
Holographic Developments (you will be
able to purchase some examples);
some working radio controlled models;
an exhibit by the Royal Signals and an
amateur radio talk-in station operating
on the 2m band, channel S22
(145-55MHz).

You will be able to try out computers
have a go at the latest video games
and much, much more. There will be
stands representing clubs and
organisations—Ilike the RSGB—and
plenty to buy.

On the PE stand Editorial staff will
be waiting to meet you and discuss the

various projects on display. Among
other things we will be showing Micro-
grasp, Microsynth, Microcontroller our
Semi-Professional Mixing Desk,
Ultimum and one or two future pro-
jects. The other sponsoring magazines
PW and EE will have similar stands and
the following IPC magazines will also
have a presence at the Fair; Practical
Hi-Fi, Television, Wireless World, Prac-
tical Computing, Your Computer, and
CB World.

ACCESS

Access to the show is easy-—there’s
plenty of car parking and a park-and-
ride bus. The Victoria and Piccadilly
lines provide fast access to and from
the West End and British Rail main line
stations—King's Cross, St. Pancras,
Euston and Victoria. Finsbury Park and
Wood Green underground stations are
linked to Alexandra Pavilion by the
London Transport W3 bus service
which runs every 7 to 10 minutes on
all the Fair days. Also Alexandra Palace
British Rail station will be linked to the
show by a free bus shuttle service; this
station is close to Wood Green un-
derground station and is on the BR
main and suburban lines from King's
Cross and Moorgate.

Special fares are available from all

major British Rail stations direct to
Alexandra Palace station and ticket
price will include admission to the
show—over 300 stations in the U.K.
can provide access to Alexandra Palace
with only one change of train. Through
tickets to BR Alexandra Palace are
available at underground ticket offices.

B.V.S.

Finally, a word about the Battery
Vehicle Society. The B.V.S. was foun-
ded in 1973 to promote battery elec-
tric vehicles in all their forms and to
provide a forum for everyone interested
in this form of transport. The Society
publishes a monthly magazine, Battery
Vehicle Review, containing articles on
the history, development and use of
battery vehicles.

Following the 1979 Lucas 'How far
can you get” competition for design
and construction of lightweight electric
vehicles, the B.V.S. competition sec-
tion has monthly runs where the crea-
tions of members challenge each other
to make the best of 56lbs of lead/acid
battery. Some of these vehicles will
form the special B.V.S. display at Elec-
tronic Hobbies Fair—see you there.

/ .

EDITOR Mike Kenward
Gordon Godbold ASSISTANT EDITOR

David Shortland ASSISTANT
EDITOR/PRODUCTION

Mike Abbott TECHNICAL EDITOR

ADVERTISEMENT MANAGER
SECRETARY
AD. SALES EXEC.
CLASSIFIED SUPERVISOR
AD. MAKE-UP/COPY

TR on

Jack Pountney ARTEDITOR

Keith Woodruff ASSISTANT ART EDITOR
John Pickering SEN. TECH. ILLUSTRATOR
Isabelle Greenaway TECH. ILLUSTRATOR

Jenny Tremaine SECRETARY

D. W. B. Tilleard
Christine Pocknell
Alfred Tonge 01-261 6819
Barbara Blake 01-261 5897
lan Sweeney 01-261 6601

} 01-261 6676

Technical and Editorial queries and letters
see note below) to:
Practical Electronics,
Westover House,

West Quay Road, Poole,
Dorset BH15 1JG
Phone: Editorial Poole 671191

Wae regret that lengthy technical :
enquiries cannot be answered
over the telephone ’

Queries and letters concerning
advertisements to:

Practical Electronics Advertisements,
King's Reach Tower, -
King's Reach, Stamford Street, SE1 LS
Telex: 915748 MAGDIV-G

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

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

Practical Electronics December 1982

Back Numbers

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

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

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

Subscriptions

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




Items mentioned are available
through normal retail outlets
unless otherwise specified.
Prices correct at time of going
to press.

L Ehee EES ke

o TR el er T aTROR

Now is t

ime Winter

Wt s 5
e aT et e e

B W

for Public Debate’

Both the IBA and the BBC are concerned about the affects unregulated
cable TV could have on the standard of British Broadcasting. The
Independent Broadcasting Authority has called for a winter of public
debate on the expansion of cable and satellite broadcasting. After its
first Autumn meeting the IBA made the following statement.

“The Independent Broadcasting
Authority recognises the Government's
commitment to the establishment of a
national information grid through the ex-
pansion of broadcasting in the United
Kingdom: and it is eager to use its many
years of experience to contribute to the op-
portunities presented by this expansion of
communications in the 80s while maintain-
ing the high standards of British broad-
casting. The unique quality of output which
has earned a world-wide reputation “for
British programme-makers must not be
eroded.

“The proposals of the Hunt Committee
will be crucial to the expansion of broad-
casting. Mistakes made now would take
years to correct. It is for this reason that the
Authority calls for a winter of public debate
before the final decisions are taken. The
Authority has no wish to delay the changes
which clearly are on the way—on the con-
trary, the Authority believes that the crea-
tion of Channel Four was far too long
delayed—but it believes that it is crucial to
lay down the best possible framework for
new developments and to ensure that
meeting the challenge of wider choice need

not mean lower standards.”

Meanwhile the BBC in its evidence to the
Hunt Committee said that unregulated
cable TV would be “socially divisive,
sacrifice hard won programme standards
and coarsen popular taste”. It also warns
that it might lead to the disappearance of
big sporting events such as the FA Cup
Final and the Olympic Games from BBC
and ITV screens because the BBC says
cable operators concentrating their
resources on ‘blockbuster’ attractions might
well be in a position to outbid the BBC and
ITV in the areas of sport and entertainment,
thus posing the public service broadcasters
with a cruel dilemma. “They must either
commit a disproportionate amount of their
resources to matching the bids of the cable
operators—thus impoverishing other areas
of programming—or see the majority
deprived of such star attractions in favour
of a paying minority”. The BBC also pointed
out that perhaps no more than 50% of
British viewers will have access to the
proposed cable systems and that indi-
viduals will have no power to affect the
issue because access will be determined by
economic or geographical status.
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POWER
MODULE

The C15 mono power booster amplifier
from ILP is designed to increase the output of
any in-car entertainment system to a nominal
15W r.m.s. The amplifier is encapsulated into
an integral heatsink making it a very compact,
robust unit.

The system features automatic supply
switch-on which is activated when the radio or
cassette is turned on. It also has a selectable
input level facility so it can be driven from
either the low signal levels of a pre-amp or
straight from the existing units speaker leads.
If stereo operation is required then two units
can be used.

Priced at £9- 14 inclusive of VAT and p&p
the C15 is available from ILP Electronics
Ltd., Graham Bell House, Roper Close, Can-
terbury, CT2 7EP (0227 54778).

AV02000

A new British design concept in hand-
held digital multimeters—for a wide
range of electrical maintenance, field
servicing and vehicle testing
applications—has been launched by
THORN EMI Instruments Limited.

With the AVO 2000 Series the com-
pany has concentrated on providing a
design offering a host of 'ease-of-use’
features.

Initially, the AVO 2000 Series com-
prises three instruments for specific
applications: the AVO Digiminor 2000;
the AVOmeter 2001 and the AVO Vehi-
cle Test 2002.

Each is housed in a tough ABS case
and fitted with non-slip safety pads,
the important new features of all three
instruments include: Direct entry
prods—giving true one-hand opera-
tion; A 33} digit l.c.d. readout at the

base of the housing; Positive action
slide switching with dustproof,
positive range selection; Improved
safety, with fully shrouded plugs for
the lead set; and a three-position
stand—the instrument can be used in
the hand, on a bench or while hung
from a hook.

Ideally suited to maintenance ap-
plications, the Digiminor 2000 incor-
porates a special buzzer socket for sim-
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ple continuity testing without
reference to the display.

The AVOmeter 2001 is designed
primarily for field servicing applica-
tions. Featuring more comprehensive
ranges than the Digiminor 2000, it en-
sures correct mode and range selection
by the inclusion of an audible alarm
which signals any discrepancy. Both
the unit and mode of measurement are
displayed on the l.c.d.

The AVO Vehicle Test 2002 is uni-
que: it is the first digital muitimeter of
its kind designed specifically to sim-
plify the testing of electrical circuits of
any road vehicle from a small saloon
car to HGV.

The AVO Digiminor 2000 is priced at
£69.40, the 2001 at £85-40 and the
2002 at £97-00. Each multimeter is
supplied with the appropriate lead sets,
battery and operating instructions.

Thorn EMI! Instruments Ltd.,
Archcliffe Road, Dover, Kent (0304
202620).

Practical Electronics December 1982
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CAPACITANCE
METER

The Metertech model MT301 is a low cost
hand held digital capacitance meter which
is battery operated with a 3% digit liquid
crystal display capable of measuring

7“

0¥

200

2000,%

@e

capacitance values from O-1pF to 2000uF
over 8 push button ranges.

The unit is priced at £69 and is available
from Centemp Instrument Co., 62 Curtis
Road, Hounslow, Middlesex (01-894 2723},
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ENERGY SAVER

The Velleman Heating Controller is designed
to control the temperature inside offices, fac-
tories, houses etc., enabling central heating
systems to work more economically.

It provides a 4 program daily cycle con-
trolling the temperature at any given period.
The programs are totally independent and
therefore it is possible to select day and night
temperatures separately.

The display functions as a clock as weil as a
thermometer with the device replacing conven-
tional mechanical thermostats without ad-
ditional wiring. The unit can be manually
over-ridden at any time without disturbing any
of the preselected programs.

The system is available in kit form (£75-00
ex VAT) and also as a built and tested unit.

Velleman (UK) Limited, P.O. Box 30, St.
Leonards on Sea, East Sussex, TN37 7NL.
(0424 753246).
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CHIP LEG HAND TOOL

A simple hand tool that restores splayed-
out legs on integrated circuits to the correct
spacings has just been introduced by Aries
Electronics. Called the DIP-R-SIZER, the
new tool can handle integrated circuits with
either 0-300in or 0-600in leg spacing.

When manufactured, the legs on integrated
circuits are often outside the tolerances
specified for centre spacings. The nominal
0-300in and 0-600in centres have a max-
imum tolerance of +0-020in. In practice a
considerable proportion of integrated cir-
cuits leave the factory with spacings up to
0-095in above the nominal centre spacing.
Particularly with high pin-count devices, at-
tempts to insert out-of-tolerance legs into
integrated circuit sockets or printed circuit
boards often results in damage to the legs,
the contacts in the socket or the holes in
the printed circuit board.

The tool which has a pair of jaws hinged
at one end is held open with a spring at the
other. An anvil between the jaws is con-
toured to the correct angle and spacing for
the integrated circuit legs. One side of the
anvil takes 0-300in centre devices while
the other takes the 0-600in size. To rectify
splayed legs, the device is placed on the ap-
propriate side of the anvil and the jaws
squeezed lightly together. This presses the
legs against the anvil, and brings them
automatically into tolerance. While inten-

ded primarily for correcting leg Spacings as
received from the manufacturer, the tool
can also be used to rectify legs put out of
tolerance through mishandling. However, it
cannot restore damaged devices where the
legs have been displaced longitudinally—
that is where the pitch between individual
pins have been disturbed.

The tool which is priced at £10.50 in-
cluding VAT and p&p. is available from
Aries Electronics (Europe} Ltd., Metrostore
House, Eastways, Witham, Essex CM8
3YQ. (0376 519318).

SUPERSWITCH HOME
COMMAND CENTRE

1ue Superswitch Command Centre has been
developed for the remote control of lamps and
electrical appliances.

The unit which transmits high frequency
coded signals along existing mains wiring is
capable of controlling up to 16 appliances
either manually or automatically. The centre
can be pre-programmed up to 7 days in
advance with a maximum of 24 programs.

The coded signals are received by modules
which plug into the 13A socket outlets. Ap-
pliance modules operate electrical loads up to
13A whereas« lamp modules can control
Tungsten lighting loads up to 400W.

Other features of the unit include the
manual dimming and brightening of lamps,
battery back-up and the ability to turn on all
lamps simultaneousty. The Command Centre
is priced at £73-70 with the appliance and
lamp modules priced at £24-00 each.

Another Superswitch system which uses
mains wiring is the Plug-In Intercom. This
FM unit can plug into any 13A socket
anywhere on a ring main, and send messages

using the mains wiring.

Up to 5 units can be used in conjunction
with each other or a private conversation can
be carried out between two units without the
others on the system being able to hear. The
intercom is priced at £37-45 per unit.

Superswitch, 7 Station Trading Estate,
Blackwater, Camberley, Surrey.
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CHESS
SENSOR

The CG1 Sensor Computer chess game
from Systema has 8 levels and is priced un-
der £30. The unit measures only
176x120x47mm and can be either bat-
tery powered for up to 50 hours from a
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Sensalite

An automatic light switch called Sensalite
enables a room light to be automatically
switched on when someone enters a room
where lights are needed and then
automatically switches the lights off when the
room is vacated.

The unit operates by looking for movement
and then at the prevailing lighting condition.

e £ 5% or - A e

When the unit detects movement it checks the
natural light level and, if required, switches on
the light. The level at which the lights are
energised can be set by the user.

Sensalite, a 100mm cube which is linked
into the existing lights has provision for an
additional burglar alarm module.

The unit is priced at £85 including VAT.
Leading Edge Technologies Ltd., 1-4 Kings
Parade, Croydon, Surrey (01-686 0255).

standard PP3 or mains operated.

The unit has a built-in sensory board
which is operated by pressing down on the
piece you are moving, a light shows your
‘from’ position and pressing down the piece
on your ‘to’ position. The computer then
records your move and indicates its reply.

Other features include changeable levels
during play, side changes during play, en-
passant captures, castling and pawn
promotion.

Systema (UK) Limited, 25 King's Road,
Reading, Berkshire.

A new 16K RAM pack for the ZX81 which
overcomes the “wobble” or disconnection
problems associated with many add-on units
is also available with a keyboard sounder as
an optional extra. The sounder enables a faster
entry of programs from the keyboard by giving
an audible feedback when a key is pressed.

The RAM pack is priced at £19-95 and
with a keyboard sounder is priced at £24-95.

Ground Control, Alfreda Ave, Hullbridge,
Essex, (0702 2303 24).

POINTS
ARISING . ..

COMBO AMPLIFIER (Sept. '82)

The following winding details should ac-
company L1 in Fig. 2.8: Three layers of ten
turns each (30 turns total) should be wound
using 18 s.w.g. enamelled copper wire.
Resistor R13 should be 15k. The drain and
source annotations of TR8 and TR9 in
Fig 2.1 should each be transposed.

Eoumidown. ..

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

Compec Nov. 16—19. Olympia. Z1

Electronic Hobbies Fair Nov. 18-21. Alexandra Pavilion, London. Z1
INTRON Nov. 23-25. RDS Dublin, Ireland. V

BEX Bristol Nov. 24-25. Holiday Inn. K

Northern Computer Fair Nov. 25-27. Belle View, Manchester. Z1
Christmas Holography (+items for sale) Dec. 2-Mar. (1983) Light
Fantastic Gallery, London. A8

ElectroNORTH Dec. 7-9. Harrogate Supercenter. Q

IT82 (Information Technology Year Conf.) Dec. 8-9. Barbican. O
Continuous exhibitions at the National Microprocessor & Electronics
Chtr. (nr. tower of London). L1

Peripherals Feb 2—4 1983. Cunard Int. Hotel, Hammersmith, London.
Z1

BEX Bournemouth Feb. 9-10 1983. The Pavilion. K

Microsystems Feb. 23-25 1983. West Cntr. Hotel, Fulham, London.
Z1

CAD North Mar. 1-3 1983. Belle Vue Ex. Cntr., Manchester. Z1
Mailing Efficiency Mar. 1-3 1983. Bloomsbury Cntr. Hotel, London. Z
Local Networks Mar. 8—10 1983. Royal Lancaster Hotel, London. O

20

Laboratory Edinburgh Mar. 16-17 1983. Assembly Rooms, George
St.E

Brighton Electronics March 1983. T

BEX Leeds Mar. 16—17 1983. Dragonara Hotel. K

INSPEX Mar. 21-25 1983. National Exhibition Cntr. Birmingham In-
ternational. Z1

Sensors & Systems Mar. 22—24 1983. The Forum, Wythenshawe. T
Compec Wales Mar. 22-24 1983. Cardiff University. Z1

ETM (Electronic Test/Measurement) Mar. 22-24 1983. The Forum,
Wythenshawe, Manchester. T

Laboratory Manchester Mar. 23-24 1983. New Century Hall, Cor-
poration St. E

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

All Electronics Show April 19-21 1983. Barbican Cntr. London. E
Fibre Optics April 19-21 1983. Porter Tun Rooms, The Brewery (!),
Chiswell St., London ECI. E

International Materials Handling April 19-26 1983. Earls Court. I
International Packaging Exhibition April 25-29 1983. NEC B/ham. 1

o

Holographic Exhibitions {£01-836 6423
Evan Steadman {0799 22612

Douglas Temple Studios ¢ 0202 20533
World Trade Cntr., Europe Ho., London E1
Online {09274 28211

Exhibitions For Industry {08833 4371
Trident £0822 4671

BETA Exhibitions £01-405 6233

1PC Exhibitions £01-643 8040

NNHOOD Xmp

—

Practical Electronics December 1982



The Jupiter Ace uses FORTH

The Jupiter Ace personal computer runs in FORTH, an easily
understood language, typically four times as compact and ten
times as fast as BASIC. Before the Ace all personal computers
used BASIC and FORTH was only available to a privileged few.
The Jupiter Ace also features a full-size moving-key keyboard,
high-resolution graphics, sound, floating point arithmetic, a fast

wheel printers.

information.
Software

All
inclusive
price

For £89.95 you receive
your Jupiter Ace, a mains
adaptor, all the ieads

needed to connect to most
cassette recorders and T.V.s
{colour or black and white}, a
software catalogue and a
manual.
The manual is a complete
introduction to the world of
personal computing and a
course in FORTH programming
on the Ace.
Even if you are a complete
newcomer to computers, the
manual will guide you step by step
from first principles to confident
programming.

The price includes postage. packing

and VAT
The Jupiter Ace is backed by a full 12
month warranty.

The Jupiter Ace is available only by mail order.
Please allow up to 28 days for delivery.
Send cheque or postal order with the form to:—
JUPITER CANTAB, 22 FOXHOLLOW
BAR HiLL, CAMBRIDGE CB3 8EP

and reliable cassette interface and 3K of RAM.

Available soon

Piug-on parallel printer interface.
For around £20.00 this will connect your Jupiter Ace to
anything from high-speed dot matrix to letter-quality daisy

Plug-on 16K Memory Expansion
For around £30.00 you will increase the memory of your Jupiter
Ace to 19K giving you instant access to enormous amounts of

A catalogue will be sent with every machines, and includes, initially,
programs for education and entertainment.

Technical information
Hardware

Z80A running at 3.25 MHz.

8K bytes ROM

3K bytes RAM
Kayboard 40 Moving-key keyboard with auto repeat on every key and
Caps Lock.
Screen Memory mapped 32 column x 24 line flicker-free display with
upper and lower case ascii character set.
Graphics Chunky graphics (64 x 46 pixels) may be plotted. unplotted
or over-plotted {XOR operation). Also, the entire character set (128
characters and their video inverses) may be redefined allowing intricate
shapes to be drawn with a resolution equivalent to 256 x 192 pixels.
Sound Internal loudspeaker may be programmed to operate over the
entire audio spectrum
Cassette Programs and data in the compact dictionary format may be
saved, verified, loaded and merged. Blocks of memory can be saved.
verified, loaded and reiocated. Ali tape files are named. Running at 1500
baud. the Ace will connect to most portable tape recorders.
Expansion Port Contains D.C. power rails and full Z80 Address, data
and control signals. May be used to connect extra memory and other
peripherals. IN and OUT words allow port-based peripherals to be
addressed.
Data Structures Integer, Floating point and String data may be held
as constants, variables or arrays with multiple dimensions and mixed
data types. There are no restrictions on names.
Control Structures IF-ELSE-THEN, DO-LOOP DO-+LOOP,
BEGIN-WHILE-REPEAT. BEGIN-UNTIL, all may be mixed and nested
1o any depth.

The Jupiter Ace closely foliows the FORTH 79 standard with extensions
for floating point, sound and cassette. It has a unique and remarkable
editor that allows you to list and alfter words that have been previousty
compiled into the dictionary. This avoids the need to store screens of
source, allowing the dictionary itself to be saved on cassette.
Comprehensive error checking removes the worry of accidentally
crashing your programs.

Designed by
Jupiter Cantab

Computer Designers
Steven Vickers and Richard
Altwasser played a major
role in creating the

ZX Spectrum and then
formed Jupiter Cantab to

develop advanced ideas in
personatl computing. The

R el I L U AR e ]
ORDER NOW/ Please send me:—

[ A A ST e e El ]

D JUPITER ACE MICROCOMPUTER(S) @ £89.95.

Name. Mr/Mrs/Miss 11 1 1 1 v 1 (v 0 L4 (1 1 1 11 JI
RSO SRS

Address |4 1 0 v v 00y 0 n v

o i e s e T dhige s s

LllIllll‘lLJlll_}_lIllllllPE

Ace is the result, another
all-British computer to lead
the world.
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popularised by Rolf Harris some years ago
plethora of similar designs, and many people
arly derived a great deal of enjoyment from these in-
genious devices. With the inexorable march of progress,
many ic.s have developed, and become cheap enough for
new improved designs to be produced. However, all the
designs seen by the author demanded accurate resistor
chains, or several presets, making the tuning of the instru-
ment difficult. They were also limited in the sound they could
produce.

The project described here is a two octave keyboard, with
only one tuning preset, no resistor chains, and eight different
voices;, 16/, 8', 4', 2’ Square-wave, and 16', 8', 4', 2’
triangular wave. The footages refer to the approximate
physical length of organ pipes, but are used to indicate oc-
tave pitch, 8’ being the standard, 16’ being an octave lower,
and 4’ and 2' being one and two octaves higher respec-
tively. The whole instrument can be transposed by an oc-
tave by means of a switch, and so the unit has a total range
of six octaves. It contains two stylii, each controlling four
voices, to enable the playing of two notes at a time, and a
further switch decides whether one stylus plays one or both
waveforms. See Fig. 1 for a simplified block diagram.
Regular readers will note that the project is a development
from the ‘Instrument Tuner’ (July 82).

22

HOW IT WORKS
The main i.c. being used is the 5024 top-octave-
generator, {also coded $50240 by Tandy). From a single fre-
quency input of 2-0024 MHz it will produce thirteen
nitones, equally tuned. This frequency is generated by the
e multivibrator IC1a and b, adjustment being made by
§If the input frequency is halved, the 13 outputs will
e halved, sounding an octave lower. Consequently
¥ (part of a 4013), is connected as a +2 divider which
ig€ds 1-0012 MHz into another 5024 to give another lower
octave of notes. The 4013 is a dual D type flip-flop, and con-
tains two identical circuits. If the data pin is connected to the
Q pin, and the set and reset pins are connected to earth it
will divide the incoming frequency by two. See Fig. 2 for
details. Thus half of the 4013 was still unused, and this can
be utilised to divide the output of the multivibrator prior to
entry into IC2b and IC3, giving the unit an octave-down
shift. Originally IC1a and b fed IC2b and IC3 direct, but it
was found during development that switching in the octave
shift caused a slight shift in frequency, affecting the tuning,
so IC1d was included to act as a buffer, and this cured the
problem.
The outputs from the top-octave-generators are connec-
ted to the appropriate keys, (see Fig. 3} and selected by
either of the stylii, with S2 selecting whether one or both of
IC5 and 6 are connected to each stylus. R2 and R3 are
included to make sure that the inputs of IC5 and 6 are
grounded when not in use. These i.c.s further divide the
frequencies to bring them into the required audio octave
range. Four outputs of each can be selected by the switch
bank $3-S6, being square waves from IC5 and triangular
waves from IC6, the change in waveform shape being ac-
complished by the resistors R8-R 15, and capacitors C2-C5.
if pin 12 of IC6 is taken as an example, a square wave
comes out, but R8 controls the charging rate of C2, giving a
slope to the leading edge of the square wave; and R12 con-
trols the discharge rate, giving a slope to the trailing edge
resulting in an approximate triangular waveform. None of
these values are critical and constructors should experiment
to find the most satisfactory result. Different values will af-
fect the waveform shape and the amplitude (loudness) of
each voice.

TWIN PROBE STYLUS ORGAN
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Fig. 1. Block diagram of the Stylochord
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FS 1 S7a

L S00ma -

=
Fig. 4. PSU circuit diagram

Fig. 5. PSU printed circuit (actual size)

L

The outputs can be switched in via S3-56 and the result
goes via the potential divider VR2 acting as a volume control
to the audio amp. |IC7, an LM380 2 watt i.c. If high fre-
quency oscillation occurs, a Zobel network consisting of a
2-7 ohm resistor and a - 1 polyester capacitor in series from
pin 8 to earth can be inserted, but this was not found to be
necessary in the prototypes. However, space is made for
these two components on the p.c.b.

The inctusion of a mains power supply may seem strange

Fig. 6. PSU component layout (right)

L=

Fig. 7. Stylochord p.c.b. (actual size)

24

LED
+VE

| T T
o ® —{ = &

e

b
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= 8
WEIRS PrOM S7 * »
EG977

[ ]

-

to readers, but there are several reasons for it. IC3 and 4 re-
quire 11-16 volts, so the convenient PP range of batteries
couldn’t be used, and with the volume control turned up, the
battery drain would be quite high. Also a mains powered
regulated supply ensures a reliable voltage source,
preventing frequency stability problems. Readers can, of
course, omit the power supply and replace it with batteries,
and it is for this reason that the power supply p.c.b. is
separate.

R12_ P8
®

OICLC.CIOI0CI00ICOIOIC OO OI0CI0LOICIOIOI00)
| 70% . B2 Bk e

LT
=1

Fig. 8. Stylochord component layout
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COMPONENTS

Resistors
R1 2k2
R2, R3 100k (2 off}
R4, R7 330k {2 off)
R5 270k
R6 220k
R8 3k9
R9 4k7
R10 6k8
R11 8k2
R12,13,15 68k (3 off}
R14 47k
R18 680102
R16 10k
R17 2.7 Ohm (see text)

Capacitors
C1 47p ceramic
C2-C6 100n polyester {5 off)
c7 220y elect.
c8 100n poly {see text)
Cc9 330u elect 16V
ci10 1000y eiect. 25V
c1 220n polyester
C12 10p elect. 16V

\

Potentiometers
VR1 10k min horiz
VR2 5k log
Integrated Circuits
ic1 4011
1C2 4013
IC34 5024 (S50240 Tandy) (2 off)
IC5, 6 4024 (2 off}
IC7 LM380
IC8 7812

Miscellaneous

8 Ohm loudspeaker

0-12, 0-12V transformer (RS 196-303 for example)
Bridge rectifier {e.g. RS 262-141)

2 probes

6 off 2 pole Jatching push-button switches l )
8 way bracket, 15mm spacing (SAU“/EI;E;ES
6 knots ‘A’ (4 red, 2 black) )

L.e.d. + Holder

Vero case (Order Code 75-1715G)
D.p.d.t. toggle switch

Knob

20mm fuseholder and 500mA fuse
P.c.bs

Ribbon cable

Veropins, grommet, nuts and bolts etc.

L °

"I

°

Fig. 9. Keyboard printed circuit

CONSTRUCTION

Readers are advised to use p.c.b.s, designs for which are
given in Figs. 6 and 7, as this makes construction easier.
There are quite a lot of interconnections to be made, and the
prototype used ribbon cable, so that each wire is individually
colour-coded and therefore easily traceable. Assemble the
components, making sure that the i.c.s, diode, capacitors,
and voltage regulator etc. are the correct way round. It is
recommended that single-sided Veropins be used as solder
terminals for all the wires.

The main p.c.b. and the power-supply p.c.b. are bolted to
the base panel of the case, and the plastic housing is drilled
to accept the cable retention grommet, fuseholder, speaker
holes, switches, le.d., pot and probe sockets, see drilling
details in Fig. 10.

Practical Electronics December 1982

The aluminium panel for the keyboard is cut and the
keyboard mounted behind this with small spacers, nuts and
bolts. The smaller aluminium panel is drilled to accept the
switch bank. These switch modules are much cheaper than
miniatures toggle switches, and the finished result looks ex-
tremely professional. Slot them into the 8-way bracket {posi-
tions 2 and 7 are left blank), bend the small tabs over to
retain them, and then mount the unit behind the panel.

Make all wire interconnections (except those connecting
the power supply to the main p.c.b.), taking care, as there are
a number of them. See Fig. 11. Shielded audio lead was
used where necessary, to avoid hum pick-up, and the case
of the pot was earthed. When a final check has been made,
turn on the mains and check that 12V is delivered by the
regulator, and if so, turn off, connect up the two p.c.b.s
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Fig. 10(b). Switch fascia drilling details @ ‘%@’ | {R @ @ Q I % -ﬁ
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ESt Mains 1/P

Fig. 11. Wiring diagram.
The p.c.b.s are shown
from the components
side, whilst the
switches are shown as
if viewed looking
through the base of the
box

PROBE
SOCKET

and turn on once more. Adjust the preset VR1 to tune the
whole instrument up or down as necessary, and if all is well,
bolt the unit together. You are now ready to start playing.
If the probe switch is closed you cannot use both probes
as you will try to put two different frequencies into ICs
5 and 6. A nasty sound will result!

CONCLUSION

The author has a prejudice against the vibrato effect, and
so did not include one, but readers who are adventurous
enough will find scope for development in this instrument,
such as adding a phaser or a delay unit. However, the unit as
described should give many hours of enjoyment, with
various combinations of voices and stylii being possible. For
greater variety, switches S3-S6 can be separated 'a’ and ‘b’
to give e.g. 16’ square with 2’ triangular . . . a pig-and-
whistle effect!

This coupon entitles the bearer to

£2 OFF

the price of a Hi-Style Desk Top Case as featured
in Practical Electronics STYLOCHORD project.
This coupon is valid until 31st December 1982

P mn S meen IR SEEE U I N SR e e SIS G G S S S

i LR o
i g S

To the Retailer:—

Please accept the above coupon against the
purchase of the stated case only. Send your
vouchers to BICC-Vero Electronics as part
payment of your monthly account, valid until 31st
January 1983

i ——— = =~ — —
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New developments in UK Robotics

ADVANCED DESIGNS FOR
EDUCATION, INDUSTRY AND
THE HOME CONSTRUCTOR

Robotic experience is becoming as essential a subject as computing.
MICROGRASP provides the lowest cost means of acquiring that experience
but despite its ultra low price the robot has considerable versatility. There
are 5 axes each using a servo motor and there is feedback from each of the
arm movements. Control is by any computer with an expansion bus — the
ZX81 being particularly suitable. Servoing is achieved with hardware on the
interface board to keep programming simple and the robot is operated
under BASIC commands with no computer-specific software required. The
interface board is memory mapped using only 64 bytes at any of 1024
switch selectable locations.

MICROGRASP robot kit with power supply £125.00
Universal computer interface board kit £48.50
23 way edge connector £2.50
ZX81 peripheral/RAM Pack splitter board £3.00

HEBOT Il is a turtle-type robot which
takes programming out of the two
dimensional world of the VDU into the
real three dimensional world. Given a
DC supply of 9-15V it can perform a
bewildering number of moves under
computer control — forwards,
backwards, left and right ~ with each
wheel independently controlled. it has
blinking eyes, bleeps with a choice of
two tones and has a solenoid operated
pen to chart its progress. Touch sensors
coupled to its shell return data, about
its environment, to the computer for it
to calculate evasive or exploratory
action. Hebot Il connects directly to an
I/O port or alternatively with the
universal interface board to the
expansion bus of a ZX81 or other
computer.

Hebot Il kit

Universal computer interface board

23 way edge connector

ZX81 peripheral/RAM Pack splitter board

MICROGRASP, INTERFACE BOARD AND ZX81

‘HIGH-TECH’ FROM HANTS . ..

GENESIS $101 AND GENESIS P101 WITH PROCESSOR BOXES AND
HAND-HELD CONTROLLERS

With prices starting below £1,000 the Genesis range of general purpose
robots provide a first rate introduction to robotics for both education and
industry. Each has a self-contained hydraulic power source, which enables
loads of several pounds to be smoothly handled. The system operates from
a single phase 240 or 120V AC supply or a 12V DC supply. The machine can
be supplied with up to 6 axes each of which is fully independent but
capable of simultaneous operation. Position control is achieved by means
of a closed-loop feedback system based around a dedicated
microprocessor. Movement sequences can be entered, stored and replayed
by use of a hand held controller, alternatively the systems can also be
interfaced to an external computer via a standard RS 232C link.

GENESIS P102 PROCESSOR BOX, HAND HELD CONTROLLER
AND CORTEX COMPUTER

Example prices and specifications

Top of the range is the Genesis P102 which has dual speed control, continuous servo . -
operation and double acting cylinders for increased torque on the wrist and arm rotation Genesis S101 Genesis P101

joints. The microprocessor based control system has additional memory, position —Base: 19.5" x 11" x 7.6 Base: 19.5" x 11" x 7.5"
interrogation via the RS232C interface increasing the versatility of computer control and  Lifting capacity: 1500gm Lifting capacity: 2000gm )
inputs are provided for machine tool interfacing. xnjl Irl‘ft 26& xn) ler.\gat‘:\; between axles: 14.0
6 axis system READY BUILT g195000 Veight 29Kg eight: 34Kg
Powertran CORTEX 16 bit 64K computer Kit £295.00; READY BUILT £395.00 N . N L
\ ics Te [ ional A R 4 axis model in kit form £390 4 axis model in kit form £495
(ElechoseslodaviternationalDecs phe st ot s 5 axis model in kit forh £445 6 axis model in kit form £595
5 axis model READY BUILT £790 6 axis model READY BUILT £950

COMPLETE SYSTEMS AS SHOWN IN PHOTOGRAPH ABOVE
Genesis S101 Genesis P101
4 axis system in kit form £635.50 4 axis system in kit form £742.00
5 axis system in kit form £695.00 6 axis system in kit form £852.00

5 axis system READY BUILT £1355.00 6 axis system READY BUILT £1525.00
As featured in this journal November ‘B1-April ‘82 issues.

-
n her”e "”s ALL PRICES EXCLUSIVE OF VAT
PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3WN

Telephone: ANDOVER (0264) 64455
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ASTRONOMICAL
OBSERVATIONS BY REMOTE
CONTROL

Astronomers of the Royal Observatory of
Edinburgh have achieved a technological
superiority by remotely controlling the
UKIRT (United Kingdom Infra Red
Telescope) on the 14,000ft. high peak of
Mauna Kea, Hawaii, from a computer ter-
minal in Edinburgh. This experiment will lead
to improved flexibility in the use of major
astronomical facilities.

When this project was in its early stages
there was great concern about the high cost of
the movement of personnel to attain the best
advantage from the site. Not only is it the best
site from the reason of seeing but it has special
advantages because of its height above sea
level. The disadvantages lay in the cost of per-
sonnel movement, the difficulty of working at
the height, even after long acclimatisation for
any length of time and the limited hours that
could be devoted to observations. Now this
problem is solved and not only will personnel
benefit but far more time will be available for
the operation of UKIRT. For example all
operations can be carried out from sea level
and it will be possible to operate the telescope
from Edinburgh during normal office hours
for night time activities in Hawaii. The reason
for this is, that the observers will be able to
operate from any terminal connected to the
SERC computer network, including all users
of the STARLINK network.

Other advantages are that when unusual
weather is prevailing the special observations,
which can only be made at these times, may
be undertaken. All this is now possible at a
cost of normal leased lines and networks.
Once again necessity provides not only the
solution but also the expertise. it is perhaps
worth noting that no longer can the cry of no
money for essentials be raised. The remote
control facility provides two levels of opera-
tion at the 1-8 metre UKIRT site. Almost all
the operations that can be carried out at the
Hilo laboratory in Hawaii including television
reception are already available to the remote
user via a 2-channel 9600bit/sec lines to the
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telescope. This facility is expected to be in use

for extensive observations at the longer infra-

red wavelengths and also sub-millimetre

wavelengths during daytime hours. The

second level of operation, pioneered by the

first breakthrough of this system, is a 1200

bit/sec intercontinental link to any United
Kingdom astronomer with a terminal of the
SERC computer network SERCNET.

" For the purpose of the first experimental
bbservations the terminal was linked via the
GEC 4090 computer at the Royal Obser-
vatory in Edinburgh to the Regional centre
then via SERCNET to the Rutherford Ap-
pleton Laboratory in Oxfordshire. Thence by
the British Telecom PSS (Packet Switching
Service) to the IPSS (international Packet

Switching Service) through a transatlantic
* common carrier by TELENET. The nearest

node centre of TELENET is at Honolulu.
From there to the Hilo Laboratory of UKIRT
by leased telephone lines. Though this sounds
a little complicated the delay is only between 3
and 6 secs. This did not prove to be a dif-
ficulty in the first experiment. The entire com-
munications during the preparation times were
quite good according to the staff astronomers
at Hilo, David Beattic and Dr. lan Gatley. A
significant point to be made here is that the
total cost was some £80. The establishment of
the remote facility had been achieved through
the work of Peter Thanisch and Dr. Peredur
Williams under the direction of Dr. Terry Lee
in Hawaii, B. McNally at the Royal Obser-
vatory Edinburgh and Dr. P. Bryant at the
Rutherford and Appleton Laboratory.

The Historic experiment took place on the
6th September this year when Malcolm
Stewart secured an infrared photometric
measurement and a spectrophotometric scan
of the star HR 8824.

ARIANE

Following the great hopes, the Ariane
launcher has again failed. There has now
arisen a situation that the Insurance com-
panies must face with current claims against
losses having already reached very high
figures. This is another of those hiccups which
are usually very firmly pushed into the
background. Such a long record of failure has
dogged this enterprise that it is not easy to
continue to hope for success. Is there perhaps
a lesson to be learned from the history of the
whole project? Are such questions as “is it
wise to adopt the composite philosophy for the
motors of a launcher™ justified?

From an observer’s point of view this seems
pertinent enough, yet is it perhaps unfair to
speculate without a great deal more first hand
information. This is not just “one of those
things™, too many things seem to happen to
this project. It suggests that there are areas of
incompatability. Is it concerned with the
materials or components. Are there different
standards under the same specification. Is the
real cause satisfactorily diagnosed. This raises
many other questions also. Is the launching
site viable. it would seem timely to begin some
horizontal thinking. If as was stated, the vehi-
cle was fully qualified at what stage did the on-
set of failure occur?

Other failures are also continuing in other
places and if Insurer’s raise the premiums or
the operators under-insure then developing in-
dustries may fail. What of the computer

modelling. How much of such technology has
been applied. Many fantastic claims for such
steps have been made especially after the
events. Why not fund one of the claimants
that continually pour out pamphlets, set up
seminars at high cost and show little in prac-
tice. Is there too little hard practical engineer-
ing skill being applied. It is easy to cry wolf.
This is true but perhaps such an emotional ap-
proach may inspire a defence.

TWENTY FIVE YEARS OF SPACE
ACTIVITIES

For twenty-three years of this period the
United States has made successful launchings
of 44 vehicles for communications, weather
and navigational activities. In addition there
have been some 62 launches of a similar
nature under International agreements. These
particular satellites by the use of microwave
techniques are able to function by line of sight
since neither the atmosphere nor the curvature
of the Earth are obstacles. Moving in straight
lines, the signals can be acquired by earth
based stations and passed on, or linked with
other satellites. The now famous early
suggestions by Arthur C. Clarke, made in the
early forties and which earned him the
universal credit for the invention of satellite
communication systems, have become an
active reality.

The most economic distance for profitable
use, both technically and financially, is
between 800 and 1,000 kilometres. The
famous Early Bird was launched in 1965 and
was the first of the communications satellites.
Early Bird now renamed intelsat 1, had a
capacity for 240 channels of data or telephone
and also had one television channel. The
satellite had a life of three years and weighed
60 kilogrammes. Twenty five satellites later
the Intelsat series 5 was launched in December
1980 and weighs 1,870 kilogrammes. [ts life
will be seven years and has 12,000 voice
circuits and two television channels. intelsat
has 106 member countries and provides com-
munications services to more than 150
countries.

The regulations of the United States
Government prohibit the use of domestic
satellites for overseas communications. All
overseas communications in the Comsat
network have to use the Intelsat network for
the overseas link. it is getting crowded now
and serious attention is being given to the
difficulty which is a matter of rearranging the
separation distances. This will be one of the
subjects of the next issue of SPACEWATCH.

INDIA & SPACE

Russia has been assisting India to design and
launch satellites for scientific studies including
remote sensing and communications. During
the late Yuri Gagarin’s visit to india, soon af-
ter his epic mission, India determined she to
would have a cosmonaut. Nothing was done
about it though it was discussed at a meeting
in Moscow in 1978 with Moraji Desai, the
Prime Minister of India at the time. Now some
8 Indian pilots are queuing for a cosmonaut
assignment.

Frank W. Hyde
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MICROGRASP was designed to be priced at under £200
inclusive of power supply, computer interface board and
even VAT! However, despite that restriction, it has some
very powerful features. Driven by a simple computer, the
ZX81 being eminently suitable, Micrograsp has an ar-
ticulated arm jointed at shoulder, elbow and wrist positions.
The entire arm rotates about the base and there is a motor-
driven gripper. Each of the arm movements is servo con:
trolled i.e. there are position sensors feeding back informa-
tion to the interface board, where it is compared with the
programmed-in intended position, and automatically taking
corrective action. This servo action is independent of the
computer, greatly simplifying the software to drive the robot
and all programming is carried out with a small number of
Basic commands.

MECHANICAL OPERATION

For each of the five axes there is a motor with integral gear-
box. For the wrist and gripper motors small in-line gearboxes
are used. The other axes use more powerful gearboxes in
heavy duty zinc alloy castings. The shoulder and elbow joints
are driven directly from the motors gearboxes with both
motors mounted on the lower arm (Fig. 1). On the upper arm
and the shoulder support bracket are steel bushes clamping
the gearbox shaft so that when the motors are driven there is
relative movement between the lower arm and the upper
arm and the support bracket.

Also on the lower arm are the position sensing poten-
tiometers. On the bushes of these are plastic bushes on
which the arm rotates. The shaft of each potentiometer is
held in the steel bush fitted to the upper arm or support
bracket.

For rotating the arm (axis O) it is not possible to have the
gear box shaft, the potentiometer and the shoulder support
bracket all in line so the power is taken from the gearbox
(Fig. 2) by a pair of spur gears which being of 2:1 ratio result
in a doubling of torque. For this axis the gearbox shaft is
taken out from the motor side of the gearbox.

For raising and lowering the wrist (axis 3) the gearbox
shaft rotates a bar to which the potentiometer shaft and
gripper mounting plate are fitted (Fig. 3). Through this bar
the drive shaft for the gripper lead screw passes. When the

The Genesis range of robots
published in these pages last
winter have most effectively
filled their role of providing a
low cost introduction to
robotics. Although their price
is well within the budgets of
further education establish-
ments, industrial production
and research and develop-
ment departments; state run
schools and home construc-
tors have found it more of a
struggle to raise the funds. In
order to provide them with
hands-on-experience of
robotics we have created the
ultra low cost Micrograsp.

At the same time further
development of the Genesis
P101 has resulted in P102, a
higher performance version.
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screw turns clockwise the disc nut is moved in pulling the
jaws together {Fig. 4). On turning anticlockwise the disc nut
moves out and the springs pull the jaws apart.

The arms for the robot each have counterbalance weights
so that no voltage needs to be applied to the motors to hold
the arm in the desired position. This improves the accuracy
of the servoing. Without balancing an error signal would
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, SHAFT SECURING 2
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Fig. 1 Linkage between the motor, arms and potentiometer
for axis 2 movement. Axis 1 operation is similar

{Left) Showing central position of the
above linkage assembly

(Below) interior of robot base showing
Fig. 2 linkage and power supply
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Fig. 2 Linkage between motor, spur gears, shoulder support
bracket and potentiometer for axis 0 movement
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Fig. 3 Linkage between motor, gripper mounting bar and
potentiometer for axis 3 movement

always be required for the arm to be motionless and a con-
siderable torque would also have to be provided by the gear-
boxes causing an undue strain upon them.

CIRCUIT OPERATION
The interface board is designed to operate as a memory
mapped peripheral of the controlling computer which
generates the positional and manipulative commands whilst
servoing is taken care of by linear circuitry on the interface
board greatly simplifying the work of the computer and
avoiding the requirement for extensive software specific to
each type of machine. Some computers have /O ports by
which data could be sent to the robot, however the com-
monest and cheapest computer on the market, the ZX81
does not have this facility. It does however have an expan-
sion bus giving access to all the address, data and control
lines. Virtually all other micro computers also have this
facility making practical a universal interface. The signals re-
quired are the address bus, data bus, WRite and Mem
REQuest. The connector format choice could have been ar-
bitrary but in view of the particular cost effective suitability
of the ZX81 the layout of that machine was selected and by
using two back-to-back 23 way double sided connectors, a
very neat connection with no wires can be made.

For any other computer a 23 way connector would be
wired to one of the type recommended by that computers

RETURN

WRIST PIVOT BAR GRIPPER MOUNTING
PLATE

POTENTIOMETER SPINDLE
GRIPPER DRIVE SHAFT

GEARBOX DRIVE SHAFT

SHAKEPROOF
WASHER

SCREW- |———— GEARBOX

MQTOR

Fig. 4 Operating mechanism for the gripper
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manufacturer. Using back-to-back connectors does however
prevent the use of the 16K RAM pack limiting program
length to about 30-60 lines. This restriction is avoided by
use of the three way adaptor p.c.b. (Fig. 5) whereby the
RAM pack lies neatly on top of the computer.

By setting the ten bank DIL switch (Fig. 6) any one of
1024 blocks of 64 bytes of the memory area can be selec-
ted. Actually only six bytes are required but to narrow down
the memory area used would call for extra circuitry and with
memory costs per byte of around 0.15p or less such extra
complexity is pointless. IC2 is a ten bit comparator. The ten
most significant address lines are compared with the +5V or
OV levels set up by the switch and when there is a match, i.e.
when the computer selects an address within the 64 byte
block, pin 13 goes high. The three least significant address
lines are connected to 1C3, a three into eight decoder, to
select which axis is to be given a fresh command.

i
=

THLLH § (11

NVY¥13IMOd
4dopp me XZ

L

=

ph

3%

l wape’me X7

NYNLEIMOG

Fig. 5 Printed circuit of three way adaptor

The output of the decoder is enabled only when WR and
MREQ are low and IC2 pin 13 is high i.e. when the computer
is addressing the chosen axis as if it were a memory location
into which data is to be written. For example if the top of the
address space is to be used all the switches would be set to
be open therefore addresses 65472-65535 are allocated to
the robot. To move the rotation axis (servo circuit A) to the
centre position the command would be POKE 65472, 128.
128 being the centre of the range of positions defined as O
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COMPONENTS
INTERFACE BOARD
Resistors Miscellaneous
R1,R2, R15A~-D, R16A--D, 1} Printed circuit board
R31, R33 B $1-S10-SPST 10 bank DIL switch
R3-10 4k7 SIL network TV5 heatsink
R11 82R 8 pin i.c. socket (4 off}
R12 68R 14 pini.c. socket
R13A-D, R18A-D, R19A-D,} 16 pin i.c. socket (6 off)
R21A-D, R27, R30 Jan (T80t 20 pin i.c. socket (4 off)
R14A-D 3k9 (4 off} 24 pin i.c. socket
R17A-D 470R (4 off}
S%(z)VAR?ARZZA--D, R25, R28.;_ 100k (12 off)
R23A-D, R24A--D, R35, R36 3R3 {10 off}
R26, R29 10k (2 off)
Potentiometers ROBOT
VR1A-D,VR2A-D 22k preset (8 off} Capacitors
C101,C102, C105A-D,} .
Capacitors C106A-D, C107, c108 § 47n ceramic (12 off)
C1,2 220u/16V vertical electrolytic (2 off) C103,C104 4700u/16V horizontal electrolytic (2 off)
C3, 4 1w/ 16V tantatum (2 off)
C5A-D 47n ceramic (4 off) Diodes
C6A--D 100u/10V vertical electrolytic (4 off) REC1 BA rectifier block
C7A-D 100p ceramic {4 off)
C8A-D 47/ 10V vertical electrolytic (4 off) Transformer
g?g:\oo A0 5‘7” polyester (4 off) T 0-120V, 0120V primary
C12A-D. C13A-D, | 100n polyester (20 off) B #8-4Bfeb- Sahsepeiry
c16-19 ; P L
C14,C15 47,,/6V3 tantalum (2 off) ST amotens A
VR101A-D 1k linear
Integrated Circuits
IC1 7805
IC2 DM8130 Miscellaneous
1C3 7415138 Motors, mechanical parts, fixings etc.
Ica 741504 A kit of parts is available from—
IC5A-D 74LS373 (4 off) Powertran Cybernetics,
IC6A-D DACO808 (4 off) Portway Industrial Estate,
IC7A-D 1458 (4 off) Andover,
IC8A-D, IC10 LM2877 {5 off) Hants, SP10 3NN £125-Robot plus 15% VAT
IC9 74LS123 £48-50-Interface plus 15% VAT.
-

Micrograsp with computer interface
board, RAM pack and adaptor

to 255. Because of the redundancy in address selection
65480, 65488, 65496, 65504, 65512, 65520 and 65528
would be equally effective addresses.

The decoder enables IC4 which is an eight bit wide data
latch which holds the data indefinitely after the writing-in
process is completed. The data is converted into a d.c. level
in the range OV to 1V by IC6 which is a digital-to-analog
converter and IC7a converts the current output of the DAC
into a voltage, the feedback resistor R18 giving it a gain of 1
volt/ma. 1C7a is also used to add in an offset voltage to
balance out the residual voltage from VR101 when the axis
is at its zero code position i.e. lowest or furthest left position.
The position of the axis is sensed by VR101 to which is ap-
plied about 2V derived from the 5V rail via R11, R12. 1V
corresponds to the position in the centre of the trave! of that
axis. VR2 is used in setting the range of movement and IC7b
is a unity gain buffer enabling the low (1k} input impedance
of the power amplifier stage to be driven without loading
VR101 significantly.

I1C8 performs two functions simultaneously. It compares
the measured position of the axis with the programmed-in
desired position and serves as a bridge output power am-
plifier to drive the motor either backwards or forwards with a
voltage dependent on how far away from the desired posi-
tion the axis has reached. To see how the circuit operates,
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first we consider the half with pins 7, 8, 10. The desired
position voltage (DPV) is applied to pin 8, feedback via R22
makes pin 7 a virtual earth point elevated above ground by
the voltage on pin 8. The measured position voltage (MPV)
forces a current into this point via R21 resulting a voltage at
pin 10 which is R22(DPV-MPV)/R21 i.e. pin 10 will go
positive when MPV is less than DPV.

The other half of the i.c. behaves similarly except that pin
2 will go negative when MPV is less than DPV. As the circuit
is symmetrical the voltage applied to the motor is therefore
twice R22(DPV-MPV)/R21. The components selected
resulting in a servo action which is close to critically
damped.

R23 + C10 and R24 + C11 are the Zobel networks used
almost universally to stop power amplifiers becoming power
oscillators in the MHz region.

Capacitors C12, C13 are for local decoupling to also
assist in ensuring stability and C105, C106 are suppression
capacitors fitted as close as possible to the motor. Without
these the interference from the motor brushes is sufficient to
make the computer abort its program. Only four of the five
axes are servo controlled as the gripper needs only to be
either holding or releasing.

The gripper is activated by a motor turning a lead screw
which then pulls together the jaws. To hold an object IC9a is
triggered in a manner similar to the enabling of the data

latches. This monostable then provides a signal for about 2
seconds, as determined by R25, C14, which causes IC10 to
apply a voltage to the motor to pull in the jaws. When an ob-
ject is seized the motor will stall but the amplifier is fully
protected and as the stall period is less than 2 seconds no
overheating occurs. On triggering IC9b the motor is driven
the opposite way until it stalls at the jaws fully open position.
Gripper operating commands could be POKE 65477,0 to
hold and POKE 65478,0 to release, though this data as in-
dicated by O is quite irrelevant and anything between O and
255 could be written. If the address allocated to axis O
(servo circuit A) is A then axis 1is A + 1, axis 2 is A + 2, axis
3isA+ 3,holdis A + 5 andrelease is A + 6.

The rotation shoulder and elbow motors take up to about
1A each and the other two motors up to about 0-5A each.
The reference voltage for the DAC and the position sensing
potentiometers comes from IC1 which provides excellent
stability. The amplifiers requirements however are non-
critical and an unstabilised supply is entirely adequate. The
circuit shown (Fig. 7) provides + approximately 9V. The sup-
ply is sited in the robot base where, as well as providing
useful ballast at the rear of the base the mains connections
are fully enclosed. The interface board is therefore free of
mains and is safely operated whilst unenclosed and closely
connected to the computer.

Next Month: Assembly, testing and calibration

FREE! READERS' ADVERTISEMENT SERVICE

VALVES, unused assortment. Details Oxford
(0865) 779855. Mr. G. Dean, 66 Fern Hill Road,
Oxford.

Tel: Cambridge 860150.
MULTIMETER with metal case f£15 incl
postage. Tel: 01-5564 2913 Evenings. Olver, 11 Clarkes Close, Deal, Kent CT14 9JE.

RULES Maximum of 16 words plus address and/or phone no
Private advertisers only {trade or business ads. can be placed in our
classified columns). Items related to electronics only. Nao computer
software. PE cannot accept responsibility for the accuracy of ads. or
for any transaction arising between readers as a result of a free ad.
We reserve the right to refuse advertisements Each ad. must be
accompanied by a cut out valid " date comer’ Ads will not appear
(or be returned) if these rules are broken.

WANTED back issues Practical Electronics from
June 1979-—till July 81 any price paid. |. V.

ZX81 16K, Micro Gen. Joysticks, two books and
software. Best offer taken. Tel: 01-556 5994.
Michel Nair, 114 Richmond Road, Leytonstone,
London E11.

2 x 61 NOTE keyboards or the whole PW
valved organ as is. W.H.Y. acceptable. A.
Johnson, 1 Babbacombe Road, St. Yvechale,
Coventry CV3 5PE.

WANTED: BFS00, BF494, Chokes: 4.7mH
(TOKO), 47mH. M. Ekbatani, 95 Nursery Road,
Cheadle Hulme, Cheshire. Tel: 061 485 4493,
RADIO telephone Cambridge Boot Cambridge
Dash Mount £25 each Vanguard No control unit
£10. Edwards. 2 Beach Road, Burton Bradstock,
Bridport, Dorset DT6 4RF. Tel: 0308 89625.
POCKET computer—Sharp PC1211 with
cassette interface and printer only £50. Phone:
01-876 6661.

COMMUNICATIONS Receiver, 2-20MHz, Ex
R.A.P., calibrator, variable selectivity, 3kHz
readout, mains p.s.u., R1475, working well, £48.

UK101 Mon 2, 8K, Marrick sound generator,
software. Swap for PE string ensemble or similar.
Tel: Newcastle 582449,

2X80 Computer with leads transformer manual
etc. £60 ono. Tel: Glyndwr 310 after 6p.m. Terry
J. Bluck, 2 Maes Owain, Glyndyfrdwy, Nr.
Corwen, Clwyd.

CB TRANSCEIVER, Commtron Nato CXX.
£40 plus small straight forty rig or £85. Tel: 061
998 9109.

TANDBERG 3541X, Mint, unused, £90, SME
FD200 Damper £12. Pair monitor audio 7-5m
cable £12. Unopened. Tel: (07605) 402.

110V 1kW mains transformer with
voltmeters/fully enclosed with sockets and carry-
ing handle. Buyer collects. Offers. C. H. Kaufman,
"Spring Grove”, Sledgate Drive, Wickersiey, S.
Yorks S66 OAW. Tel: (0709) 548564.

CLEF Bandbox. fully complete working £265
o0.n.0. Phone: 0233 812406. C. Maxwell, "Red
Tiies”, Brook, Ashford, Kent, TN25 5PG.

Tel: 03045-64445.

VOLTAGE tester probe £5. Transistor checker
£12. Signal injector £6. Tel: 01554 2913 Even-
ings.

2708 EPROM's, little used, erased, still some left
at £1.50 each. First come first served!
Newnham, 21 Welbeck Avenue, likeston, Der-
byshire, DE7 4NL. Tel: likeston {0602) 304339.
32K DYNAMIC RAM board, suitable for PET,
UK101 etc. £40. Aiso PE/Technomatic interface
boards £40. S. Riddle, St. Marshalswick Lane,
St. Albans, Herts AL1 4UT.

SELENIUM bridges, One 25A, One 12A, fifty
+A, sell or swap for any working oscilloscope
tube. Mark Daniels. Tel: Leicester 823249 (After
5p.m.)

CRT-lin GEC E4103/B/4 + Data £5; Morse-key
£2; two Army hand-telephones No. 2 £6; Variac
non-working £2. D. L. Buckley, 142A Lynton
Road, West Acton, London W3. Tel: 01-993
3123.
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Please publish the following small ad. FREE in the next available
issue. | am not a dealer in electronics or associated equipment. |
have read the rules. | enclose a cut-out valid date corner.

SIgnature ... Date....cooviveviiineiinianns
Please read the RULES then write your advertisement here—
one word to each box. Add your name, address and/or phone no.
COUPON VALID FOR POSTING BEFORE 10 DEC. 1982.
{One month later for overseas readers.)

SEND TO: PE BAZAAR, PRACTICAL ELECTRONICS, WESTOVER
HOUSE, WEST QUAY ROAD, POOLE, DORSET BH 15 1JG.

Name & Address:

BLOCK CAPITALS PLEASE

I For readers who don’t want to damage the issue send a photostat or a copy of the coupon {filied in of course) with a cut-out valid “date corne!
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THE ULTIMUM is a motherboard organised universal in-
terface system, the bus of which is broad based enough
to allow it to interface with almost any microcomputer. It
can also evolve to become a computer in its own right.

THE 16/64K RAM CARD

The first card available for the ULTIMUM is a dynamic
RAM card. It may be configured as a 16 or 64Kbyte card,
dependent on the RAM i.c.s used.

Fig. 2.1 shows the circuit diagram. This is a rather uncon-
ventional design as it has to cater for both Z80 and 68/65xx
busses which have very different timing requirements.

The dynamic RAMs have to be refreshed to preserve their
contents, and this is done when the microprocessor is not
reading or writing to the memory. This kind of refresh is
called transparent as it does not affect the processor.

[Parrt 2

65/68 series microprocessors never address memory
when their clock output is low (the Q1 cycle) so this time
slot is used for refresh. The Z80 on the other hand, provides
a refresh timing signal to indicate that the memory is not be-
ing accessed. The Z80 also provides other refresh signals but
these are not used in this design.

The refresh involves sequencing through a series of con-
secutive addresses on the RAM address lines. IC13 has a
built in counter which is incremented on each memory
refresh cycle.

Because dynamic RAMs are in 16 pin packages, there are
not enough lines to fully address them. Consequently some
of the pins have to have addresses multiplexed into them.
IC13 will do this for 16K memories, but additional circuitry
is needed for the 64K RAMs and this is provided by IC16
and IC17.

ULTIMUM is the missing link between your computer
and the outside world! Just take a look at the interface
board line-up.
WEO1 RAM

A 16/64K Byte dynanic RAM card (detailed in this
article).
WEO2 BRR

A ROM/Battery back-up RAM card for use with
2516/2716/2732 EPROMS and 6116 static memory
chips. There are two sockets available for 6116 RAMS
with battery back-up allowing up to 4K per card of
RAM to be stored permanently when the system is
switched off.
WEO3 PRG

An EPROM programmer designed for use in con-
junction with the EPROM card above. This has hard-
ware timers and EEPROM facilities.

WEO4 FDC

This is perhaps the most complex of the daughter
cards. It is a very comprehensive floppy disc controller
for up to 5 disc drives per card. It has jts own
processor which performs all the standard disc
read/write routines and communicates to the ultimum
bus via a pia chip. This makes software patching for
different computers possible. The card includes an
operating system ROM programmed for each host
computer.
WEOS5 PRT

A part card with RS232c, parallel and Centronics
interfaces, and a real time clock.

WEO6 ADC )

An analogue card with 12-bit precision A>D and
D>>A capability. A fast conversion 8-bit A>D is also in-
cluded.
WEO7 SBD

A sound board using a brand new chip to give up to
nine oscillators with programmable frequency,
waveform, ADSR envelope shaping and band filtering.
WEOS8 SPK

A phoneme speech card which is software program-
mable from RAM or ROM.
WEO9 RES

A terminal card which provides 80 column video
output and a keyboard interface to allow for connec-
tion of up to eight keyboards. It has optional character
sets including teletext and block graphics.
WE10 CPU

A second processor card based on the very powerful
6809 c.p.u. This card can share the other system cards
with the host computer and can be used to control the
terminal card for multitasking operations.
WE11 PRO

The system breadboarding card—an invaluable card
for anybody wishing to experiment with their own
daughter cards.
WE12 EMU

This card has facilities to emulate up to 4K of
ROM. RAM is memory mapped into host computer,
then software switched into emulation. y
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Fig. 2.1. Circuit diagram of the 16/64K Dynamic RAM board
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Fig. 2.2. Component layout of the RAM board

IC12 is used to provide the multiplex timing. The rest of
the circuitry is decoding and buffering to allow paging and
connection to the mother board.

ASSEMBLY

The component layout is shown in Fig. 2.2. As with the
ULTIMUM, start with the sockets, then the capacitors and
resistors and finally insert the i.c.s. taking special care with
the static-sensitive memories.

THE LINKS

There are several links to be set up. To make life a little
easier, many are initially configured for 64K RAMs, as most
people will opt for this capacity.

Link 2 is set to the Rfsh position for Z80 based systems
and Q2 for 65/68xx computers.

To give the user a wide range of decoding options there
are several links used for setting up the address space. The
function of these links is given in Table 2.1. The paging
facility can be used to allow the 64K RAM to be mapped in

pages of 16K, and 4K blocks for the 16K. Many other con- ULTIMUM is a motherboard configured universal
figurations are possible. The paging may be omitted if not interface system designed to work with most
required. microcomputers

If you are using 16K memories, link sets 1 and 3 require
cutting and switching over. Cutting the set-up tracks is best
done with a sharp blade. Applying a hot soldering iron will
then remove the tracks between the cuts.



COMPONENTS . ..

16K/64K DYNAMIC RAM CARD

Resistors
R1,R2 5k1 2W 5% (2 off)
Capacitors
ct1,C2 1001/6V3 tant. (2 off)
C3.C4 10p disc ceramic (2 off)
C5-C20 100n disc ceramic (16 off) * .
Integrated Circuits %
IC1-1C8 4816/4864* (8 off)
IC9 7418373
1C10, 1€11 7415138 (2 off)
1C12 7418123 %
1613 MC3242
IC14 7415148 .
C16,1C19 741508 (2 off)
IC15,1C17 741832 (2 off) .
IC18 74LS04
Miscellaneous “
14 pin d.i.l. socket (5 off) ¢ .
6., . oo {12 off) .
20 2 i ¥ N o W
28

Printed c’i‘rcuit goard WEO1 .
PL1 2 x 32 ’A+C’ DIN Euro Plug {right-angled pins)

Option* - & .
a) For 16K RAM IC1-8=4816 (16384 x 1 bitic) =« S
b) For 64K RAM 1C1-8=4164/4864 (65536 x 4 bigxi.c.)} .

£
o

\ ~ gﬁ’a'\; & 2)

(TABLE 2.1. Links for the RAM board. Some links are
in sets

Link set 1 (7 links near IC13)

These links set for 64K RAM. Cut and change over for 16K
option. Their function is to set up IC13 address multiplexer for
64K or 16K operation.

Link set 2 (one link)

Set to RFSH position for Z80 systems, to Q2 position for
68/65x x systems. :

This all-important link tells the refresh circuitry when it may
perform the refresh. It also gives the timing for read and write.

Link set 3 (2 links near IC 14) .

These links set for 64K RAM. Cut and change over for 16K
operation.

These links determine whether the RAM is to be decoded in 8K
or 16K blocks.

Link set 4 (4 links near IC11)

These links set for permanent (not pgged) memory mapping.
Cut one or more links and connect to Qf, Ql, Q2 or Q3 to
allow AS lines (from 8255 port on mother board) to map in/out
memory.

Link set 5 (four double links near IC15)

These are the main decoding links. YO to Y7 of IC 19 allow you
to map the RAM in blocks of 16K (in the case of 64K RAM)to
any 16K boundary. If 16K RAM is fitted and link set 6 set up
(see below), the memory may be mapped to any 8K boundary,
in 2 blocks of 8K each.

Link set 6 (three links near IC16)

These are set up for 64K RAM. Cut and link the other way for
16K RAMs.

These links set the decoder up to decode in 8K or 16K blocks. If
left in their default position, these only Y®, Y1, Y2, Y3 are
available from IC10. Linked the other way, all outputs are

enabled each representing an 8K boundary. J

ROM AND BATTERY BACK-UP RAM CARD

This card provides five sockets each of which may be con-
figured to accept a 4K EPROM, a 2K EPROM or a 2K x 8
RAM. Two of the sockets have back-up power from a
rechargeable battery, giving up to 4K of non-volatile RAM.
All the necessary address decoding and selection is provided
on the card.

OPERATION

This is a nice simple card. IC6 provides address decoding
to 4K boundaries which is sufficient for 2732 EPROMS. The
provision of the inverter on the A11 line and ICs 8 and 9
allows decoding to 2K boundaries for 2716/25616 PROMS
and 6116 RAMs. Fig. 2.4 shows the link layout for setting
up the addressing. The As lines allow for the overlaying in
sophisticated systems of up to three 4K slots per Battery
RAM/ROM card, accessible under software control by
writing the appropriate data to the Motherboard 8255 AQO
acts as an enable. A1 as a disable. Care shouid be taken not
to enable more than one chip into the same part of memory
space at a time.

Sockets 4 and 5 are provided with the option of a battery
back-up power supply of 3V. This is sufficient for low power
6116 RAMs to hold information for about a year—even if
the card is unptugged. The power for normal-mode use and
for the battery trickle charge is derived from the twelve volt
rail by a Zener shunt regulator (R1 D2). Switching between

Practical Electronics December 1982

main and back-up power is effected by diodes D3 and D1.
The transistor circuitry on the CS lines ensures that they stay
up with the back-up power line when the main power disap-
pears, keeping the RAMs deselected and thus in low power
mode. Links 6 and 7 provide for not using the battery back-
up if this option is not required. Links 1 to 5 configure
respectively sockets 1 to 5 for 2732s, 2716/2516s or
6116s. Fig. 2.4 shows the required layout of these links.
Finally IC10 tells the motherboard when the data bus buffers
must be activated.

CONSTRUCTION AND TESTING

Construction is straightforward. Links should be inserted
and soldered in place first, discrete components next, and
then the integrated circuits. The battery should be fitted last.

Testing the card requires an operational Motherboard and
host computer. To test for EPROM you will require (a) an
EPROM with known contents, and (b) a program to read it. If
you have access to a PROM programmer and an eraser then
life is made easy for you; simply copy your operating system
or language system ROM into a spare EPROM drop this into
the socket to be tested and write a little program to check
the copy against the original. Mere mortals will have to
make do with viewing their language ROMs first few bytes
using operating system facilities, noting them down on a
scrap of paper, moving the ROM in question to the socket
under test and viewing them again in their new position in
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Fig. 2.4c. Configuration links
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Fig. 2.5. Battery back-up board component layout

memory. |f your system is such that you cannot move a a known pattern into a location (e.g. all zeroes or all ones),
ROM without losing your operating system then you have read it back to check it, and go on to the next one. Keep a

real problems!

count of the errors: it should be zero over several cycles

Testing RAM is more simple; all that is required is to write through the RAM.

~ _
COMPONENTS . ..

BATTERY BACK-UP BOARD

Practical Electronics  December 1982

Resistors Integrated Circuits h
R1 47 W IC1/IC5 EPROM/RAM see text {5 off)
R2 2k 3W 1C6 74LS154
R3, R4 330 (2 off) IC7 741504
R5-R8 1k (4 off) IC8,1C9 741532 (2 off}
ICi0 741LS30
All resistors W 5% unless otherwise stated
Miscellaneous
Capacitors 14 pin low profile d.i.l. socket (4 off)
C1-Ci1 100n disc. cer. (11 off) 24 pin low profile d.i.l. socket {6 off)
C12 47u/6V3 tant. P.c.b. mounting battery 3V6
Cci3 100u/6V3 tant. P.c.b. WEO2 BRR
C14,C15 330p polystyrene (2 off) 2 x 32 A+C DIN Euro-Angle plug
Semiconductors Constructors Note
TR1, TR2 BC109 (2 off) All kits for the Ultimum system are to be available from
D1, D3 1N914 (2 off) Watford Electronics (See advertisers’ Index). Send SAE
L D2 5V6/1W3 Zener for price list of boards now available. -
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Genesis

Overwhelmed by the profusion of elec-
tronics in daily life all the way from
children’s toys to giant computers, we tend
to forget that in the beginning all we had
was wireless telegraphy as distinct from
telegraphy by wire. The ‘wireless’ in its then
embryonic state had only one application
where it could obviously score and that was
in maritime communication where, quite
clearly, it was impractical to link ships at
sea by wires. Up to the advent of what we
now call radio communications a ship’s
position could be reported only when
visually sited and identified by a watcher on
shore. Similarly, ships at sea could only
communicate when in visual or hailing
range of each other.

When Marconi formed the Wireless
Telegraph and Signal Company Ltd on 20th
July 1897 it was the maritime world which
quickly saw new possibilities. The Italian
navy was first off the mark in adopting the
Marconi system but within months Lloyds
of London, the great shipping insurance
syndicate, also became interested. The im-
petus thus originated with both naval and
mercantile shipping interests becoming
enthusiastic supporters of a remarkable in-
vention which was to blossom years later
into the huge and exciting industry which
we now call electronics.

Marine radio and electronics nowadays
doesn’t get much of a press. We take it for
granted as ‘old hat'—a remote and hazy
background to more exciting and im-
mediate developments such as the laser or
optical fibres or the popular crazes for per-
sonal computers and video.

Although in the background, marine elec-
tronics remains big business and highly
competitive. | was reminded of this as
further detai!'s of maritime operations in the
Falkiands conflict came to light. A total of
51 warships and 52 merchant ships were
employed together with 171 aircraft of the
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Fleet Air Arm. Eighteen thousand sailors
and marines were at sea and at any one
time during the operation the supply
‘pipeline’ of 8,000 miles length was carry-
ing half a million tons of fuel and stores to
sustain the armada.

One may imagine the organisation re-
quired and the level of efficiency of com-
munications necessary to ensure
smoothness, particularly as the sharp end
was in perpetual flux of battle. And, as this
was in every sense a war (albeit undeclared
by either side as is today’'s custom) there
would have been the additional complica-
tions of encryption to preserve secrecy and
periods of radio silence to conceal ship
movements.

The whole electromagnetic spectrum
from VLF (for submerged submarines) to
microwave {satellite ccmmunication to the
operations centre near London) was em-
ployed. VHF and UHF to aircraft and be-
tween ships at short range. The bulk of
naval ship-to-ship traffic, however, was on
HF through the Marconi Integrated Com-
munications System Mk 3 (ICS3), standard
in the Royal Navy and adopted by other
NATO and non-NATO navies. ICS3 is flexi-
ble both in frequency and power manage-
ment and enables cornmanders to access
the transmitter, receiver and antenna
systems best suited to his communications
requirement at any time with a number of
different users working into the system
simultaneously on different frequencies
using voice, telegraphy or data.

ICS3 is also adaptable to new
technology. it already has frequency agility
from extensive use of broad-band techni-
ques and auto-tuning enabling rapid
change of frequency. Although unlikely to
have been used in the South Atlantic it is
also adaptable to frequency hopping.

In the merchant navy, too, we have come
a long way from early spark transmission
Minimum radio requirements for vessels
over 1,600 grt were eastablished at the
1974 Safety of Life at Sea Convention
{SOILAS 74). They include main and reserve
MF telegraphy transmiters and receivers,
automatic keyers, radiotelephone transmit-
ter and receiver on the distress frequency
with auto-atarm, VHF radictelephone and
portable lifeboat transcaiver.

Most large vessels have far more than
the minimum equipment with additional
high-powered HF transmitter and telex and
facsimile facilities. radio direction finders,
and other radio navigation equipment
which may include Loran C, Decca
Navigator, Omega (s world-wide VLF
positioning system), ard Satellite Naviga-
tion. If we include radar (often a dual
installation) and echo sounders. the
total electronic package can approach
£100,000.

Although wotld shipbuilding, including
the UK, is in recession, ships are being built
and the race is on to supply equipment.
Marconi International Marine, who supply
radio and electronic sea-going officers if re-
quired as well as hardware, have recently
won orders for complete installations in ten
new buildings under construction in India,
Japan and Korea. Apart from proven quality

of equipment, Marconi export successes in
merchant shipping are due to the world-
wide servicing network with a Marconi
presence in every major port.

The slack caused by decline in the num-
her of ships at sea has been taken up by
large installations on oil rigs which, in addi-
tion to SOLAS requirements, have con-
tinuous need for commercial transmission
and extra housekeeping requirements such
as UHF/VHF radio paging and aero-nautical
beacons for helicopter guidance.

Balance

Overseas sales of marine electronics
equipment is just one area of industry that
contributed.to a record £6 billion surpltus on
current account balance of payments last
year and helped repay £1-6 billion on
foreign currency borrowing. Compare this
performance with the rising total of virtually
bankrupt countries unable to service in-
terest charges let alone repay capital
borrowed.

Surprise

There were plenty of raised eyebrows
when Racal announced entry into the Pay-
TV business. This was a company which
had always shunned the entertainment sec-
tor of electronics. When Racal acquired
Decca they couldn't get rid of Decca's
domestic TV interests fast enough, even-
tually selling it off to a Far Eastern en-
trepreneur. Had Sir Ernest Harrison gone
off his rocker doing a U-turn? Closer ex-
amination showed that he hadn't lost his
touch or his sense of direction.

In fact Racal stays in the capital goods
sector of the industry as an extension of
traditional communications business and
expect to generate billions of pounds in
the next decade in cable and subscription
TV. To get in on the act Racal has teamed
itself on a 50/50 basis with Oak Industries
of San Diego, California, who are already
established with not only the technology
but also operating experience with five
Oak-owned STV systems and 610,000
paying subscribers. Old-timers in the in-
dustry will remember Oak switches which
were the first products.

Qak moved into Pay-TV in 1977 and is
now in all modes, cable, STV and direct
broadcast by satellite (DBS). All use en-
cryption technology to ensure that
programmes can be received only by sub-
scribers who have appropriate decoding ap-
paratus. Racal have great experience in sig-
nal encryption and will no doubt contribute
to the technology in the years ahead.

Immediately, however, Oak need to ex-
pand into international markets and the
new joint company, Racal-Oak Com-
munications Ltd, although based in the UK
will cover the whole of Europe. The two
equal partners are clearly delighted with
their marriage which was blessed at the in-
auguration ceremony by none other than
Mr Kenneth Baker, Minister for Information
Technology, who hinted ever so slightly
that he, himself, might have been the
marriage broker following a meeting with
Qak’s chairman last June.
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PPEARING hot on the heels of the Intel 8080A in 1974, the 8
bit NMOS Motorola 6800 soon established a significant
following of designers who liked it for its single 5 volt supply opera-
tion and its elegant instruction set which had been modelled after
the PDP11 minicomputer. By the end of the decade Motorola was
building on its success and introducing several new devices, all
described as 6800 family members” and all bearing a close
resemblance to their parent. The 6802 was one of these, and was
intended to directly replace the 6800 in new applications where its
on-chip clock and RAM array would make it easier to use than the
basic 6800 which was itself becoming obsolete.

The powerful 6801 is intended as a 6800 system-on-a-chip,
with RAM, ROM, Clock, Multiplier, Serial and Parallel |/O all
available in a single package. The 6803 is a ROM-less version of
the 6801 but the 6805 goes the other way with a “sawn-off” ver-
sion of the 6800 architecture for smaller single chip applications
and low cost. The shortened registers and reduced memory ad-
dressing range of the 6805 allow it to fit into a 28 pin package
complete with ROM RAM and parallel 1/0. A CMOS version, the
MC 146805 and an EPROM version, the 68705, are also available.
Perhaps the thing to note about the 6801 and the 6805 is that
they share, to a large extent, the instruction set and features of
their ancestor.

Also in the 6800 family is the 6809 which represents an attempt
to capture a slice of the data processing market for the Motorola
family which until the 6809, could not compete well in this field
with the 8080A or more particularly with the Z80. The 6809 is a
very nice chip with most of the problems of the 6800 put right and
with lots of new features and facilities, but unfortunately for
Motorola, it turned up too late, when most of the data processing
sockets had already been gobbled up by the 6502 made by MOS
Technology. The 6502 is to the 6800 what the Z80 is to the
8080A, a successful attempt by outsiders to improve on the basic
chip and to steal a march on the originators.

The 6800 and 6802, then, can be considered to be at the centre
of a large and expanding family of devices which have a big follow-
ing, and a large part of this success must be attributed to the
original designers of the 6800 who came up with a simple but
capable architecture and an elegant instruction set. The popularity
of these devices should ensure their availability for many years to
come.

REGISTERS

With so much going for it, you may be wondering why the 6800
lost out to the 8080 and its "'messy” instruction set in many ap-
plications. Although there are many secondary reasons, the primary
reason must surely be the 6800's lack of CPU registers. In some
respects the 6800 register set is good. There are two general pur-
pose accumulators, compared with the one on the 8080A, and
there is a 16 bit index register where the 8080 has none, but that is
as far as it goes. Where the 8080A has six general purpose 8 bit
registers the 6800 has none, with the result that temporary data
storage and counters usually have to reside in main memory. To be
sure, the use of main memory for this purpose is well supported
with extra instructions to allow register like operations to be perfor-
med there, and it could be argued that access is made available to
a virtually unlimited register set by this method, but the net result is
a reduction in flexibility and in speed of access to the temporary
data and the counters.

Even more of a problem, according to some, is the provision of
only one index register, since most programs need two. Although

PE Micro-file

the 8080 has no true index registers, it is quite possible to use the
DE and HL pairs as pseudo index registers at the cost of a few extra
instructions. Achieving the same result with the 6800 would be a
more difficult and time consuming job.

As can be seen from the file sheet, the 6800 and the 6802 share
the same register set, which has two 8 bit registers ACCA and
ACCB, and three special purpose 16 bit registers IX (Index register)
SP (Stack Pointer) and PC (Program Counter). in addition there are
5 single bit flags which are for some operations grouped together
as the 8 bit CCR (Condition Code Register).

The two accumulators are identical and are used as the focus of
many of the instructions, particularly those which use the ALU
(Arithmetic and Logic Unit). The accumulators may be added or
compared with one another and either can be used to hold the
result of arithmetic, logic, data test, and data handling instructions.

The Index Register is intended for use as a memory pointer and
is used to implement register indirect addressing of data tables
which are created in RAM by the programmer. Since only the Index
Register is available as an indirect address pointer, this addressing
mode is actually termed Indexed Addressing. The Index Register
pointer can be moved through the full address range of 64K bytes
by increment and decrement instructions, but the real advantage of
this 6800 feature lies in the ability to add an offset value which is
specifed in the instruction. In effect, the Index Register may be
used to hold the base address of a table with access to individual
table entries being gained by specifying a 0-255 offset value to be
added to the Index Register value. The contents of the Index
Register itself are not modified when this addressing mode is in-
voked. For example, the two byte instruction: ADDA OOH,X adds
the content of the memory location pointed to by the Index
Register to the accumulator, while: ADDA 08H,X adds the content
of the memory location pointed to by the Index Register value plus
8, to the accumulator, leaving the index Register itself unmodified.
It is this offset capability which makes Indexed addressing so ef-
ficient; the 8080A programmer would have to use extra register
arithmetic instructions to achieve the same result and would end
up with a modified pointer value into the bargain.

The Stack Pointer register in the 6800 and 6802 works in exac-
tly the same manner as the 8080A version, and is used to control
access to a Last-in-First-Out (LIFO) stack in RAM memory. In com-
parison with the 8080A however, the 6800 stack instructions are
more limited, the 6800 is restricted to pushing or pulling a single
byte from one of the two accumulators. The stack concept is also
important for automatically storing subroutine return addresses
and processor status following an interrupt, and the 6800 comes
out well here since on interrupt it saves a// the CPU registers on the
stack automatically whereas the 80BOA saves only the Program
Counter, leaving the programmer to save the rest using PUSH
instructions.

The Program Counter holds no surprises and is virtually identical
to the 8080A in terms of its addressing range and its operation.

The 6800 and 6802 flags are somewhat different to those of the
8080A. There is no Parity flag, and this is sometimes a drawback,
but there are two extras, namely Overflow, which is set if arithmetic
overflow occurs as the result of an ALU operation, and Interrupt,
which indicates whether interrupts have been enabled or disabled.

INSTRUCTIONS

The 6800/6802 instruction set is regular and elegant, and this
makes these processors easy to program and ideal for use in
tutorial systems.
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There are 72 basic instructions in the set, but the availability of
more than one addressing mode for many of them results in a total
set of 197 different instructions. Instructions may be one, two or
three bytes in length, where the first (or only) byte contains suf-
ficient information to identify the instruction and its addressing
mode, and the other byte or bytes contain ancilliary information
such as a memory address. Instructions are provided for binary and
BCD 8 bit arithmetic, logic operations, shifts and rotates, data load,
data store, conditional or unconditional branch, and interrupt and
stack manipulation.

Two instructions of particular note are SWI and WAI. SWI
stands for SoftWare Interrupt and is rather similar in operation to
the BOBOA Restart (RST) instruction with the exceptions that there
is only one {as opposed to 8 RSTs) and SWI causes all registers to
be stacked, not just the PC. The SWI vector is also in high memory
(FFFAH and FFFBH) as opposed to low memory for the 8080A
RSTs. WAI stands for Wait for Interrupt, and has no direct
equivalent in the 8080A. It causes all CPU registers to be stacked
and the processor to be halted while awaiting an interrupt. This
provides a fast interrupt response but also nullifies some of the ad-
vantages to be had from asynchronous interrupts. A comprehensive
set of addressing modes are available as follows:— Direct; in
which a single byte page zero address is specified as part of the in-
struction; Extended; in which a two byte address is specified (like
8080A Direct!), Immediate; in which the instruction contains the
data to be used, not an address reference, Inherent; (the same as
8080A Implied), Relative; which allows branching forwards or
backwards in memory relative to the program counter value, and
Indexed which uses the Index Register and an offset supplied by
the instruction as already described. Both the Relative and the In-
dexed mode have no direct equivalent in the 8080A instruction set.
The Relative addressing range is from —125 to +129 locations
relative to the first byte of the two byte relative branch instruction,
this mode reduces the size and the execution time of a program.

SOFTWARE

Like the BOBOA family, the 6800 family has extensive software
support because of its popularity and its long existence. It does,
however, lack a universally accepted disc operating system such as
the 8080A’'s CP/M. Perhaps the best known 6800 software is the
Motorola MIKBUG monitor which was supplied with their evalua-
tion board, the MEK68D2, but there are also a number of other
software tools including Editors, Assemblers, Compilers {notably
for FORTRAN) and Interpreters, inciuding a TINY BASIC.

INTERFACING

The 6800/6802 have no need of the 10/M line of the 8080A
family since there is no separate |/O address space. Also, instead of
the separate RD and WR lines of that family the 6800/6802 have a
single RD/WR line and a separate VMA (Valid Memory Access)
line. By use of appropriate gating it is possible to convert the 6800
scheme to the BO8BOA version and vice-versa, and this is important
if you ever wish to use peripheral chips such as UARTS from a
different family to that of the processor itself.

The 6800 requires an external two phase clock generator, and
two approaches to this are possible. The first approach to appear
was a rather unconventional hybrid device, the MC6871, which
included not only the clock generator electronics but also an ap-
propriate crystal inside the package. Later on, the more conven-
tional MC6875 appeared in @ 16 pin DIL. This device provides
some extra facilities but needs an external crystal.

The 6802 does not need an external clock generator, only a
crystai, and has the added bonus of a 128 byte RAM array on the
chip. The first 32 bytes of this array may be retained in a low power
standby mode by using the additional supply pin, VCC Standby.
These differences mean that the 6802 is not completely pin com-
patible with the 6800. The DBE (Data Bus Enable) and TSC (Three
State Control) pins of the 6800 are not available on the 6802, and
neither are the @1 and @2 clock inputs for obvious reasons. Since
the @2 clock signal is used for systems control, an equivalent out-
put is provided on the 6802 by E (Enable). Two other new 6802
pins (in addition to the crystal pins) are MR (Memory Ready) which
when driven low causes the memory cycle to be extended to allow
interface to slow memory or peripherals, and RE (RAM Enable)
which is used to select the internal RAM array when required.
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The interrupt schemes used by the 6800 and 6802 are identical
and fairly simple. One advantage of the 6800/6802 over the
8080A is that the former have a Non-Maskable Interrupt (NMI) in
addition to the standard maskable input available on all three. The
NMI can never be disabled and is therefore useful in some systems
to warn of power failure or other not-to-be-ignored happenings.
Intel at first said that there was no need for an NMI, and then
introduced one on their 8085A !

On the occurrence of an NMI, the processor stores the CPU
registers on the stack and then loads the PC with the address
stored in memory locations FFFCH and FFFDH. The maskable IRQ
interrupt has the same general effect except that the vector is
fetched from FFF8H and FFFIH. Note that only a single vector is
normally available for each source and without an external interrupt
controller chip, multiple interrupg sources have to be polled by
software. The BOBOA is difficult to compare directly, since it always
needs at least some external gating to accept vectors, but thanks to
the single byte RST instructions it is a comparatively simple matter
to build a scheme to cater for up to 8 separate sources without
polling. The 8085A has additional direct interrupt lines of course.

PERIPHERAL CHIPS

The 6800 series is blessed with an extensive family of peripheral
devices capable of performing most of the commonly required
functions and some of the rather more exotic ones.

Apart from the clock generators mentioned earlier, perhaps the
most often specified peripheral device is the Peripheral Interface
Adaptor or PIA for short. This function is performed by the 6821
device which has two 8 bit parallel ports useful for communicating
with the full range of possible input and output devices such as
switches, lamps, and line printers.

Communication with the CPU takes place over the bidirectional
CPU data bus using standard 6800 or 6802 control signals, and
two interrupt outputs (one for each port) are available for connec-
tion to an interrupt controller chip like the 6828 or to be Wire-
OR’ed to-the IRQ input of the processor. Each of the four possible
sources of interrupt can be separately enabled or disabled by the
processor if required. After the 6821 in popularity comes the 6850
Asynchronous Communications Interface Adaptor (ACIA} which
most (Non-Motorola!) people call a UART. The 6850 is a simpler
device than the Intel 8251 USART because while the 8251
provides asynchronous or synchronous serial communication, the
6850 is asynchronous only, with an additional part, the 6852,
available if a synchronous link is required.

Other devices available include the 6840 triple 16 bit timer, the
6844 Direct Memory Access (DMA) controller, and the 6860
Modem. The 6802 also has its own special “Combo” peripheral
device, the 6846, which provides 2K bytes of ROM, 10 parallel I/O
lines and a timer. Since this device uses masked ROM it is not
usually suitable for home projects.

APPLICATIONS

As with the 8080A/8085 there would appear to be fittle point in
using the 6800 in new applications now that the 6802 is available
at a reasonable price. An added incentive to use the 6802 is the
fact that CMOS versions are avaitable from other manufacturers
making it possible to build a low power consumption system when
necessary for battery powered applications.

Both processors are ideal for learning about both the hardware
and software aspects of microprocessors and the 6800 is widely
used in tutorial systems for this reason. Neither chip can be recom-
mended for data processing applications, however; if this is your
requirement and you like the style of the 6800, then choose the
6502 or better still the 6809.

The 6800 and 6802 come into their own as controliers for small
systems and are mostly used for this purpose. Their simple low-
cost hardware approach and their elegant easy to use instruction
set suit them ideally for jobs such as appliance control, vending
machines, car computers, and PROM programmers. In the author's
opinion, if a 6802 is powerful enough to perform a particular con-
trol task then it is probably wise to choose it in preference to the
8085A because the resulting system will probably be simpler,
cheaper, and easier to program. All in all the 6800 or the 6802 are
not a bad choice for the hobbyist because it will later be easy to
move on to more powerful chips like the 6502 or the 6809.
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DIGITAL
PULSER
KIT
£17-45

INCLUDING V.AT. POSTAGE AND PACKING

Back in October ‘81 Tom Gaskell presented the PE
Pulser design as part of the Digital Design Techniques
series. The ingenious design has been taken up by
GSC and the kit shown above is the result. We are
pleased to have been able to arrange this special offer
price for PE readers.

SPECIFICATION

Supply voltage 5 to 18V

Pulse width TTL and 5V CMOS outputs, approx. 1-5us

15V CMOS outputs, approx. 3us
Pulse repetition rate 100Hz (at Voo = 5V d.c.)
Supply current (no load), less than 20uA
{into a short circuit), less than 10mA

Protected from reverse supply connection and probe short circuit.

Practical Electronics December 1982

To: GSC Shire Hill industrial Estate, Saffron Waliden
Essex CB11 3AQ. Tel. 0799 21682

r—mmn—m——“—

I v Please send me
-

[ { Kivs | i
l l

One Puiser kit costs £17-45 including VAT and p.&p.

| enclose PO/Cheque No.............. Value ............. I
INEIRIE 556005600 08008 06080 chls F¥F oM ¥ ¥ia oo o0 ae a8 a60a ARRe o; I
AdAress . ... I

Please allow 28 days for delivery
OFFER CLOSES FRIDAY DECEMBER 31 1982
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SEMI-PROFESSIONAL

MIXING DESK

Part Three

T HE p.c.b. design for the power supply unit is shown in
Fig. 1 with the component layout shown in Fig. 2. Before
the components are soldered, the 'L’ shaped heatsink should
first be fitted to the p.c.b.

All the components should then be soldered into position
with mica washers being used on the two i.c.s. Carefully
check the orientation of the semiconductors and the elec-
trolytic capacitors.

The case components should be mounted as shown in
Fig. 3 and all the mains wiring covered with rubber sleeving.
The two output rails should be tested before the power
supply is connected to the mixing desk.

PA MIXING—LIVE CONCERTS

Mixing the sound for a live music show differs con-
siderably from mixing in a recording studio. Firstly everyone
plays at the same time which means that there are many
more mixer channels to be balanced and equalised etc.
Secondly the high sound level on stage makes it difficult for
the players to hear each other with any degree of sound
balance. Fig. 4 shows how all the instrument amplifiers,
drums and singers are set-up and fed to the mixer which is
normally positioned in the audience where the sound
engineer can hear clearly the sound of the PA system. It also
shows how a separate sound system is provided for the
players on stage, so that they can all hear what each person
is playing. This other mix is derived from an auxiliary mixer
output which is independent from the main stereo PA mix.

St

Fig. 3. Wiring diagram for the p.s.u.
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The mixer also adds effects to the overall sound, such as
reverb and echo, using the other auxiliary outputs as well as
taping the stereo mix for the inevitable post-mortem of the
concert. Live sound mixing is certainly more liable to pro-
blems than studio recording, the most common one being
feedback or howl-round between the microphones and the
on-stage monitoring systems which are placed close to the
players. Highly directional microphones are favoured for this
reason. Also, because there is never any second chance with
live sound it is essential to set up the system and balance
the sound before the audience arrives, so that everything is
ready when the players walk on to give their performance.

USING THE MIXING CONSOLE

The mixing desk is a modular system built up from sets of 6
input channel modules, individual output channels and the
Auxiliary PFL/Headphone output channel. Its main applica-
tions lie in the small four-track recording studio where
cassette systems are now available for around £600, and
live music mixing with PA systems. However, it is flexible
enough to be considered for almost any sound mixing re-
quirement. A simplified description follows to illustrate how
the mixer is used in the multitrack studio for recording and
mixing down as well as in the live concert situation.
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O O P A.LEFT MIX STAGE/
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MIX
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Fig. 4. Live concert mixing
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Fig. 1. P.c.b. design for the p.s.u.
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RECORDING RHYTHM TRACKS

HEADPHONE MIX

BASS GUITAR
GUIDE VOCAL RORLXER
TO MIXER
BASS
HEAD,
1ds aé GUIDE VOCAL R
TAPE INPUTS
1 -~ TRACKS 1-3
1 A1a
4 TRACK
RECORDER
MIXER
Fig. 5. Recording rhythm tracks
BOUNCING DOWN 3 TRACKS ONTD 1
ouT 3
‘ |NL/'I
111 1
N ouT
MIXER 4 TRACK
RECORDER

Fig. 6. Bouncing down 3 tracks onto 1

THE MULTITRACK STUDIO
Recording

The first stage of most music recording involves laying
down on tape the basic rhythm structure. This usually means
drums and bass guitar, along with a rough 'guide’ track of
vocals to help the rhythm players through the song's
arrangement. Fig. 5 shows 4 microphones set up around the
drum kit, the bass guitar and the vocal microphone which
have all been connected to the mixer input channels. Listen-
ing on headphones the recording engineer uses the Pre Fade
Listen (PFL) function to examine the sound coming in on

MIXIN GROOWIN LO UD SPEAKERS

AUX1 [ErFEcT 2 AUX 2 O O

4 TRACK

MIXER 2 TRACK

Fig. 7. Mixing down

each mixer channel, to check that all is well and to add
equalisation to any sounds that need it. The drum
microphones are all routed to one mixer output and recorded
onto one tape track, while the bass and vocals are separately
recorded on two other tracks. During this process the players
listen to each other using headphones, driven from one of
the auxiliary outputs of the mixer which allows them a
balanced mix of what is being recorded onto tape. Next
comes the addition of the other instrument sounds like
guitars, keyboards and vocals, but because of the limited
number of tracks available on tape a process known as
‘bouncing-down’ is used to conserve tape track space. Fig. 6
shows how the mixer may be used to mix three tracks
together onto the one remaining track, which then makes
room for three new tracks. In this way the recording is built
up layer by layer until all the necessary ingredients of the
sound are on tape and ready for the final ‘'mix-down’.

Mixing Down

In this final stage of the recording process the four tracks
of sound are reduced to a two-channel stereo format which
necessitates the use of a second tape recorder. Fig. 7 shows
how the mixer is used to transfer the sound across from one
recorder to the other, and in doing so it allows a number of
useful enhancements to be made for the final result. Firstly
there is the question of attaining the right balance between
the four tracks and the positioning of each track within the
stereo sound image. This is known as panning. Final altera-
tions are also made to the equalisation of each tragk to
highlight the overall tone quality, and there is a further op-
portunity to add special effects such as reverberation, echo,
chorus and phasing etc. The auxiliary mixer outputs are used
to send any mixture of the sounds to these effects, whose
outputs are then brought back on the remaining mixer input
channels. Finally the end result is reached with a stereo tape
that may be played on any domestic sound system. Improve-
ments in technique come with practice, and care is taken
to ensure that maximum level goes onto tape wherever
possible. *

100 T1L220, 5 ULN2003A, 50 BC108. 50 BC
308, 20 BC170, 50 1N4004. Plus more. £25.
Send cheque made payable to A. Hodgson to: G.
Hodgson, 2 Marlborough Avenue, High
Harrington, Workington, Cumbria CA14 4NW.
WANTED circuit diagrams of valve instrument
pre-amplifiers and power amplifiers {30 watts
upwards). J. Gillbanks, 28 Allderidge Avenue,
Hull, N. Humberside HUS 4EQ.

UK 101 8K with Cegmon, fan cooled, 300/600
Baud, RS232. Hex keyboard, books. tapes etc.
£120 o.n.o. P. G. Wagstaff. 5 Grove Farm Close,
Leeds. Tel: 611271,

OLIVETTI TE300 10 CPS terminal with stand.
£35 o.n.0. Tel: Wokingham 782461,
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WANTED Rockwell'Aim 65 £50, KIM 1 or SYM
1. Also interested in MK14 or Acorn SYS 1. R.
Billingham, 35 Morland Road, Croydon, Surrey
CRO 6HA. Tel: 01-654 6822.

PE MINISONIC MK2 perfect £125. Transcen-
dant 2000 immaculate £150. Venner
professional DFM £15 wanted small television.
Hugh Bridge, 175 Crofton Road, Orpington, Kent
BR6 8JB. Tel: Farnborough, Kent (0689) 57055.
SEM Sentinel fet 160m converter, 9V, IF
14MHz £15 inc. I/p. Mr. A, E. Dowdeswell, Silver
First, 7a Leatherhead Road, Ashtead, Surrey
KT21 2TW. Tel: Ashtead 72515.

SPARKRITE Voyager car drive computer un-
used £40. D. V. Potter. Tel: 021 749 3367.
Evening or weekend.

TWO MAPLIN synths, one with PA1A Com-
puter, other with large sequencer, £450 each
0.n.0. must sell. Ken Hitchmough, 106 Church
Street, Littleborough, Lancs. Tel: 0706 79081.

RADIO TV servicing Vol. 1-6 £10 Collected,
Post £3. L. Marks, 14 Avenue Rd., Kingston, Sur-
rey.

ATOM 24K VIA Pl. Acorn built, £200. Hod-
desdon 68414, Also Acetronic MPU 1000 game
for sate. Daniel Jarman, 21 Hawthorn Rd., Hod-
desdon, Herts EN11 OPJ.

ACORN Atom 12K ROM, 12K RAM, all leads
p.s.u. and manual included. Excellent condition
£190. David Houghton, 2 Western Villas, Church
Road, Kennington, Ashford, Kent TN24 9DG.
(0233} 23077.

STRING ensemble fully working, cased,
keyboard etc. £200. Also Minisonic Il not work-
ing, cased, keyboard, offers. Mr. M. Smalley, 28
Oakfield Avenue, Knebworth, Herts. Tel: (0438)
736531 (Work).

MULTIMETER, Kaise SK-6200 3% digit l.c.d.
Auto-range and zero-adjust. £30 o.n.0. Phone
Alan 01-866 4579.
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Y reason
withiC’s

Vith the new LM2A logic monitor from GSC, you can see
just what's going on in an integrated circuit for only £75.*
The LM2A’s sixteen LED indicators show the static and
dynamic logic states of all the pins on 14 or 16-pin IC
packages, and GSC's unique Proto-Clip provides rapid,
reliable contact with the circuit.

You can use the LM2A with different logic families, too. A
front-panel switch lets you select TTL or C-MQOS, and a variable
threshold control covers any voltage from +1V to +9V for other
logic levels. It's smail and light enough to hold in the hand, and

GLOBAL SPECIALTIES CORPORATION [rdT it Do

=i —f

G.S.C. (UK) Limited, Dept 5L,
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.

Telephone: Saffron Walden (0799) 21682.

Telex: 817477.

operation is simplicity itself.

Take the logical course of action —fill in the coupon now.

* Price excluding P&P and 15% VAT.

D D TEN GAE G GED GED GID GAE GED Gne OGNS GED GER amm
5L, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex cB1 3A01

LModeI LM2A ‘ LOGIC MONITOR ‘ Unit price inc. P & P 15% VAT £88.55 L gg;g.{ \ i
Name I
l Address

or debit by Barclaycard/Access/

 enclose cheque/P.0O. for £
American Express card no.

exp. date

l FOR IMMEDIATE ACTION — The G.S.C. 24 hour, 5 day a week service.
Telephone (0798) 21682 and give us your Barclaycard, Access, American

Express number and your order will be in the post immediately.
A D D G e B B B BT S TEE G IS GBS e Iaee S e RS GEEe

For FREE
cataiogue
tick box

MONOPHONIC Synthesiser 2 x v.c.o. Four
octave keyboard interface facilities stereo out-
puts, sequencer effects voltage controlled pan-
ning £300. Mr. P. Redpath, 47 Corbett Road,
Waterlooville, Hants. Tel: Waterlooville 53595.
MICROTAN 65 with Tanbug £40. Prog.
graphics gen 256 x 256 £40. Documentation.
M. Goonewardane, 241 Norbury Crescent, Lon-
don SW16 4LF. Tel: 01-764 0839.
TELEQUIPMENT DB Scope Type D43
handbook, working £60 o.n.o. Wanted XTAL
filter KIG XF51A for FT75 also golfball motor
needed. Horndean (0705) 596058. J.
McDonald, Mews Cottage, Pond Lane, Clanfield,
Portsmouth PO8 ORG.

FRG 7000 £200. WW2 RAF 1132A £10. AVO
valve tester £5, Taylor ditto 45A £5, plus carr.
Edwards, 2 Beach Road, Burton Bradstock, Brid-
port, Dorset. 0308 89625,

REEL TO REEL tape recorders. Sony 250
stereo £40. Sony TC106 Mono £20, V.G.C.
Derby 764373. Mr. J. F. Ashfield.

FOR COMPUKIT; AY-3-8910 sound board
£20. Tool kit EPROM £10. BASIC 5 EPROM
£12. 5V 3A supply £10. Mr. N. Odell, 31
Humphrey Road, Greenhill, Sheffield S8 7SE.
Phone (0742) 745027.

ZX81 Unfinished 16K RAM. Full set chips worth
£12 plus data for £6. Phone (0223) 832308. A.
Fowke.

VALVE millivoltmeter, Marcank TF 899, £5.00.
Holdway, Ftat 9, Back No. 10, Westwood Road,
Portswood, Southampton.

MINISONIC Mk. 11. Synth. Eaton Audio
p.c.b.’s complete i.c. sockets unused £55 p.&p.
Seon Smyth-——0436 71181.

Tracticas Eleciron . Tecomber (980

10 LM3900 quad. Op-amp new unused, £4, or
45p each. Please send s.a.e. T. Walters, 18
Herondale, Birch Hill, Bracknell, Berks RG12
42T.

UK101 10K metal case 48 x 32 screen sound
joystick program graphics Cegmon 8K extra
utility roms. £140 0.n.0. A. Smith—Poole (0202}
671659.

9V 100mA mains p.s.u. £3.50 0.n.o. Eight 4118
1K byte static RAM will separate. Offers. Mr. R.
A. Boyce, 11 Jevington, Birch Hill, Bracknell,
Berkshire RG12 4ZD. Tel: Bracknell 57903.
SINCLAIR ZX81, 16K RAM, 9 months old,
complete, excellent condition, £80. Tel: Lyminge
862604. D. P. Harmer, Whitehall Cottage,
Rhodes Minnis, Canterbury, Kent CT4 6YA.
TELEQUIPMENT D83 + D1016 for sale also
DMM and components send s.a.e. for details.
Wanted ZX81/ZX Spectrum. B. K. Jain, 17
Taylors Lane, London NW 10 9JH.

NEW, used valves. Numerous types, instrument
Crt's 6 inch, 5 inch, 23 inch dia. Large s.a.e. for
details. A. D. Jones, Penwood, The Avenue,
Ross-on-Wye, Herefordshire HR9 SAW.
WANTED Oscilloscope, ZX81, IBM typewriter.
Send information and price to Petter Enge,
Feltspatv, 3B, 3220 Haukemid, Norway.
HONEYWELL 520 X-Y recorder 30cm x 40cm
bed. Working but needs pen arm. F.0.C. buyer
colleces. Tel: 01-577 3171.
AUDIOGENERATOR. Belco AG761. Sine/
square waves, 19Hz2—-220KHz £30. Tel: 051 734
3908 (Liverpool).

ZX81 16K with p.s.u. plus 6 games cassettes.
Galaxian, chess, 3D Maze, etc. £100 0.n.0. M. D.
Smith, 52 Vesper Road, Leeds, Yorkshire LS5
3NX. Tel: 05632 757303 7p.m.

SMALL oscilloscope, working but needs atten-
tion £30 o.n.o. Also home built audio signal
generator £15 o.n.o. D. Daniel, Flat 1, 78A
Harehills Avenue, Leeds LS7 4EU.

P.E. JOANNA circuit boards and power supply
£17. Five octave keyboard £25 Phone 0427
5848. (North Lincs).

32K DYNAMIC RAM pack with p.s.u. Suitable
most 650Z systems, £75. 32 2114 L2 static
rams (16K). £40. C. Dunne, 87 Ram Gorse,
Harlow, Essex CM20 1PZ Tet: (0279} 415335.
WANTED lightweight pair headphones, good
quality 4-track R-TO-R tape 1ecorder. Good
quality Echo/Reverb unit, Synthesizer. Keith Ed-
munds, Orissor College, Corwen, Clwyd LL21
ODR. Tel: 0490 2791.

TELEQUIPMENT scope D67A 25MHz as new
tv-field + line. 100% wkg f425.--Gould-
Advance—J3A Audiogen. As new 100% wkg
£125. G. Finke, Reading 23335 (Evenings).
ATARI Games system plus eleven cartridges in-
cluding: adventure, invaders. soccer. chess.
Worth over £300 only £230. Mr M. Ward, 9 St
Andrews Avenue, Crewe, Cheshire CW2 6JJ.
EXCHANGE double beam scope 10MHz
Philips. Mint condition for ZX81 16K with
peripherals or sell £130. Roy Lowe, 43 Poplar
Way, Leeds 13. Phone: Leeds 638678.
HEATHKIT SW717 shortwave receiver
£85.00. Data Dynamics 390RO printer £85.00.
West Hyde jubilee v.d.u. cabinet, keyboard
£45.00. Mr. R. W. Hearn. 10 Speedwell Close,
Pakefield, Lowestoft, Suffolk NR33 7DU. Tel:
Lowestoft 66026.

UK101, cased, 8K RAM, 300/600 Baud, new
mon, EASICOMP sound £120 Also Radofin
teletext adaptor £100. Tel- 01-455 7544,

T.V. GAME electronics and case including 18
switches £8. D. Choi, 13 Highfield Drive,
Davyhulme, Manchester M3 1 2AF.
COMPUTER CASE. Black Microtype model 3.
Pre-cut UK101 keyboard. Space for fan, numeric
keypad, add-ons. Unused, £20. Mr. D. Hunt, 1
Love St., Kilwinning, Ayrshire KA13 7LQ. Tel:
0294 52250.




MIDWICH COMPUTER COMPANY LIMITED

FAST EX-STOCK DELIVERY OF MICROCOMPUTER COMPONENTS AT UNBEATABLE PRICES

MIDWICH NOW APPGINTED OFFICIAL ACORN
BBC MICRO DEALER

ACORN ATOM UPGRAOES

Description Price
*Atom disc pack (AAHO6) 299.00°°
* Atormn colour card (AAHO7) 39.25*
*4K Atom DOS (AAS41) 60.00°°
4K FP ROM {AAS22) 20.00
*BBC ROM Set (XXXXX) 49.95°°
8BC Microcomputer Upgrades
*Memory Upgrade (BBC1) 2150
“Printer & User 1/0 kit (BBC2) 7.60
*F Disc interface inc DOS (BBC3) 99.95
* Analogue input kit (BBC4) 7.60
~Serial 170 & RGB kit (BBCS) 10.25
*Expansion bus & tube kit (BBC6) 595
*Printer cable inc Amphenol plug
(not assembled) (BBC21 13.00
*User port connector & cable (BBC22) 2.00
- Analogue input plut & cover (BBC44) 225
*5 pn DIN plug for senalint (BBC111) 060
*6 pn DIN plug for RGB int (BBC109) 0.60
*7 pin DIN plug for cassett (BBC141) 0.60
- Connector tor bus & cable (BBCE6) 3.50
*Single disc drrve (I00K) (BBC31) 22500°
*Dual disc drves (BBC32) 375.00°
Teletext Recewer {200K) (BBC71) 14434°°
Prestel receiver (BBC72) 90.00°°
~Games Paddies (per pain (BBC45) 11.30

- Prices on these items are hikely to change please contact sales office
belore ordenng

As some iteris are on extended delivery from Acom please check
avasatuhty before ordenng items marked

ACORNSOFT FOR THE ATOM

Word pack ROM ¢ manual {AC100) 26.00
Atom Forth (AC101) 10.00
Forth Theory & Practice (AC102) 6.00
Forth Utilties {AC103) 10.00
Atom Synthessser (AC104) 10.00
Atom Database inc manual {AC105} 10.00
Utility pack ! (DiSsasSembler Fast co:

Renumben (AC106) 10.00
Games pack 1 (Asteroids. Sub-hunt

Breakout) tAC107) 10.00
Games pack 2 (Doghight. Zombie

Mastermind) {AC108) 10.00
Games pack 3 (Rat Trap, Lunar Lander

Black Box) {ACt09) 10.00
Games pack 4 (Star trek Four Row

Space Attack) IAC110) 10.00
Games pack S (Invaders. Revers: Wumpus

(ACT11) 10.00
Games pack 6 {Dodgems. Simor Amoeba (ACT1 10.00
Games pack 7 {Lite Forms, Ballistics. Sniake) (AC113 10.00
Games pack 8 (Stargate. Go Moku Robots)

(ACT14) 10.00
Games pack 9 {Snapper. dahies Minotaurh

(AC115) 10.00
Games pack 11 {Missile base Snooke!

Donnnoesy tAC1 16} 10.00
Atom Adventures (Dungeon infergatacts

House) (AC117) 10.00
Atom Chess (AC118) 10.00
Atom Caic (AC119) 3400
Atom Lisp (AC120) 15.00
Lisp Theory & Practice tACt21} 6.00

ACORNSOFT FOR THE 88C MICROCOMPUTER

Graphs & charts on the BBC Micra (AC122} 750
Graphs & Charts Cassette {AC123) 750
Algebraic manipuiation pk (AC124) 8.65
Forth on BBC Micro (AC125 750
Forth pack (AC126) 14.65
Lisp on BBC Micro (AC127) 750
Lisp pack (AC128) 1465
Games-Phitosophers quest (AC129) B.65
Games: Defender {AC130) 8.65
Games-Monster tAC131) 8.65
Games-Snapper 1AC132) 8.65

@ EPROM PROGRAMMER FOR BBC MICROCOMPUTER

% Programs 2516, 2716. 2532 2732 Industry Standard
EPROMS

* No external power supply required
s Plugs straight into expansion sockat
+ Easy touse * Includes all Software required

EPROM Programmer (Ki} 4995
EPROM PROGRAMMER (Assembied 5795
ACORN & BBC MICRD DS3601N 450
COMPONENTS DSBBLS 20N 4350
way Right Angle
oo gap | 0 Hess 26
451604816 100ns 269 [ 25 way Ront Angie
6523 288 | I0C Header 324
7415244 059 | 34 way Ront Angie
7415245 06y | IDC Header 380
811597 g0 | 13 vay Roft Ange
DPE304 aso | 0° 330

NEW CATALOGUE NOW AVAILABLE
Please send 0.25 + SAE

SPECIAL
OFFERS

200ACPU 348
6821 0
22

UPD7002

D 450
Device Price
280 FAMILY
Z80CPU 295
ZBOACPU 345
280CTC 264
ZB0ACTC 295
ZB0ADART 5.70
ZB0ADMA 1185
Z80PI0 275
Z80APIO 295
Z80ASIO-0 11.99
Z80ASI0-1 11.99
Z80ASI0-2 1199
MK3886 11.00
MK3886-4 1447
6300 FAMILY
6800 299
6802 349
6803C 12.10
6809 B.45
6810 1.12
6821 1.20
6840 395
6845 675
6850 1.40
6880 107
6887 0.80
68488 an
6875 5.62
6843 1399
68800 6.30
68802 19.11
68821 229
68B1( 2.00
68840 470
68850 286
6500 FAMILY
6502 3.45
6520 2.99
6522 3.19
6532 595
6080 FAMILY
8085A 4.40
8212 155
8216 0.60
8251A 3.19
8255A 295
BUFFERS
811895 0.90
811897 0.90
811598 0.90
8126A 120
8T28A 120
8795 1.35
8T97A 1.35
8198 145
OATA CONVERTERS
IN425 345
IN42B .00
ZNA27 599
IN428 475
IN429 2.10
ZN432 13.00
ZN433 25.90
ZN435 4.40
UPD7002 435
ZN447 729
ZN448 5.46
INA49 2.55
ZN44 56.63
FLOPPY DISC
CONTROLLERS
ED1771 1712
WD1391 KIT  45.50
WD1393 KIT 4550
WD1395 KIT  45.50
WD1397 KIT  45.50
(KITS INCLUDE
FD179X + WD2143
+ WD1691)
MISC SUPPORT
CHIPS
AY3-1015 299
AY3-1270 795
AY3-891( 5.99
AY5-1013 299
AY5-3600 795
0P8304 450
MC1488 0.55
MCt489 0.55
MC3446 295

MEMORIES

2114 Low Power
00ns 0.80
2708 450ns 279
2716 450ns
(+5V) 2.10
2716 350ns
(+5V) 359
2716 450ns
3 Rait 5.95
2732 350ns 440
2732 450ns 375
2532 450ns 3.60
2564 450ns 999
2764 450ns 9.99
Device Prics
MC3448A 425
MC3480 795
MC3487 295
MC14411 6.94
MC14412 789
R03-2513L 6.99
R03-2513U 6.99
6402 4.45
4702 745
7660 2.58
LF398N 5.56
VOLTAGE
REFERENCES
ZN404 245V 049
ZN423 126V 1.00
INASBB 245V 1.08
ZN Ret025249v 1.60
ZNRet 040 4 10V 1.60
ZNRel 062 617V 1.60
ZN Ret 100 196V 2.56
OVM CHIPS
ZN450E 761
ZN450 KI 17.35
LINEARS
LM301AN 025
LM308N 0.89
LM31IN 0.69
LM319N 214
LM324N 0.30
L M348N 0.59
LM555N 0.16
LMS56CN 045
LM741(8 PIN 014
LM474CN 0.64
LM748(8PIN  0.34
LM725CN 3.20
REGULATORS
7805 0.39
81 039
7815 0.39
78105 0.29
78L12 029
78L1¢ 0.29
7905 G 55
7912 055
3t 0.55
M309K 0.99
LM317K 320
LM323k 495
LM338K POA
UHF MODULATORS
6MHZ(UMI 1111 370
BMHZ(UM1233) 4.40
CRYSTALS
1MHZ 2.90
1008MHZ 290
18432MHZ 220
24576MHZ 245
36864MHZ 295
4MHZ 1.45
6MHZ 145
BMHZ 1.70
96804MHZ 195
CMOS 4000 ‘B
SERIES
4001 0.10
4002 012
4006 065
4007 015
4008 060
4009 0.34
401( 0.39
4011 on
4017 0.15
4013 024
4014 0.74
4015 0.49
4016 0.19
4017 037
4018 067
4019 041
4020 0.49
4021 0.69
4022 0.65
4023 0.15
4024 031
4025 0.16
4026 129
4027 023
4028 0.49

4116 150ns

4116.200ns 070 |
4118 150ns 338
4164 200ns 1 4.85
4164 200ns

NEC 495
4516/4816 100ns
269

110 |

JOYSTICKS AND CONTROLLER FOR
ZX81 AND SPECTRUM

w Controls 1 or 2 Joysticks

w* Fire Button FAcllity (1 or 2}

+* Easy 10 use

“ Plugs straight nto Expansion Slot

“ Edge Connector provided for RAM Pack Discs etc

Joystick Controler (kit) 19.95 ea
Joystick Controller (Asserm) 24.95¢a
Joysticks {uncased) 3.00ea
Fire Buttons {uncased) 1.50ea

{Al Kits supplied with fuil assembly instnuictions)

5516 250ns 938
6116 P3 150ns  3.85
6116 LP3 150ns

5.75

“ SPECIAL LOW

PRICES FOR

QUANTITIES %
Device Price
4031 1.69
4033 164
4034 1.90
4035 0.94
4040 0.49
4041 0.77
4042 0.44
4043 0.69
4044 0.64
4045 169
4046 0.64
4047 0.49
4048 0.54
4049 024
4050 0.24
4051 044
4052 0.59
4053 077
4054 0.84
4055 0.84
4060 059
4063 0.98
4066 0.29
40 021
40 0.15
A 0.14
40 014
4( 0.19
40 0.14
40 0.14
4( 0.45
4077 0.25
4078 025
4081 0.15
4082 0.20
4085 064
4086 0.51
409¢ 0.25
4502 089
4507 038
4508 1.29
4510 0.45
4511 0.44
4512 0.49
4514 114
4515 114
4516 0.54
4518 0.39
4519 0.28
4520 0.49
4521 1.09
4522 1.24
4526 069
4527 064
28 069
45 0.69
4541 099
4543 0.79
4553 244
4555 0.50
4556 0.50
4585 078

NB. Other rlevices.
available

74LS SERIES
00 0.10
01 on
02 on
03 on
04 o
05 011
08 an
09 011
10 (IR0}
1 013
12 on
3 015
14 029
5 012
20 012
21 0.12
22 013
26 0.12
27 0.12
28 0.12
30 0.12
32 0.12
33 0.14
37 012
38 0.12
40 0.12
42 027

Device Price | Device Price
2; gr DIL sockets lew
51 0.14 Pns Tm Gold W/W
4 ge | 8 T2 2
25 o1s | 14 929 38
7 o1g | 16 9 31 35
7 0w | 18 13 33 52
7 g19 | 20 14 35 80
76 017 22 17 40 70
78 Q24 | 24 19 & T
83 0.34 28 25 54 80
85 047 | 40 29 81 93
86 015 | gi JumPERS
90 028 Single ended 24"
91 080 | 4PN 1.40
9§ 031 | 6 pIN 1.60
9 025 | 94 pin 235
?gg g;!,’ 40 PIN 325
112 0.20 Oouhle Ended 6"

13 0.20 14 PIN 1.90
114 022 16 PIN 205
22 0.35 24 PIN 310
123 0.35 40 PIN 4.85
}gg g%g Oouble Ended 12"

. 14 PIN 2.00

s 0% |2 Ik
138 027 | 40PN 510
e 928 1 Dounle Ended 18
148 D:GQ 14 PIN 2.05
151 039 | 16PN 225
153 028 | 24PN 3.40
155 pag | 40PN 5.25
156 0.34 | ZERQ INSERTION

157 0.25 | FORCE SOCKETS

158 029 | 24 PIN 595
160 035 | 28PN 7.40
162 035 | 40 PN 880
163 0.34 -

164 039 | 25 WAY'D

185 054 | CONNECTORS

166 063 MALE-MALE  10.15
173 064 (36" CABLE)

174 0.40 MALE-FEMALE 10.13
175 044 136" CABLE

181 090 | MALE S ENDED 583
190 0.36 (18 CABLE)

191 044 | FEMALES 6.25
192 044 | Enced (18

193 0.44

ke 934 |t 10c CONNECTORS
196 045 | SHROUDED HEADERS
197 045 | [WITH EJECTORS)
221 054 t Angle PCB MTG)
24 055 0.86
241 065 4 PIN 122
%4 064 | 16PN 134
243 0.64 0 PIN 1.46
244 0.59 26 PIN 1.76
245 069 34 PIN 2.06
247 0.40 40 PIN 2.32
248 040 | 0PN 2.70
249 068 | 60 PIN 320
251 0.29 | j0C Sockets inc 36"
253 0.30 | Ribbon Cable
257 034
958 035 | 10PN 140
55¢ 057 | 14PN 1.82
%1 195 | 18PN 210
266 019 | 20PN 245
573 osa | 26PN 324
578 089 | 34PN 3.80
283 039 | 40PN 490
290 0.57 | 20PN 538
%93 g40 | 60PN 6.38
365 0.29 VIDEO MONITDRS
366 029 ™ NEC GREEN SCREEN
367 029 Tel Sales
368 0.39 9\ Dfice for
373 0.59 12 pnce and
374 0.64 deal
o 982 | e cp nousTRIAL
379 065 EPROM Programmers
386 0.34 & Erasers
390 0.49 EP4000 545.00
393 0.41 P4000 545.00
629 121 uvidt 78.50

<& oaTasHEETS &

DATABODKS
MEMORIES
2114 0.50
2708 1.10
2716 1.10
2716 3 rail 1.00
2732 1.40
6116 0.680
2532 090
4116 1.10
4118 0.90
4164 (1) 160
4164 NEC 1.00
4816 0.90
5516 1.10
280 FAMILY
280 CPU 080
280CTC 0.90
ZBOADART 080
ZBOADMA 1.10
Z80PID 090
Z80ASI0 200
MK3886 6.75
6500 FAMILY
6502 1.60
6520 065
6522 260
6532 1.10
8080 FAMILY
8085A 2.00
8251 240
8255 1.00
DATA CONVERTERS
INA25 075
INa27 0.75
ZNA28 0.75
INA32 0.75
ZNA33 0.75
IN447/8/9 0.75
UPD 7002 0.75
MISC. SUPPORT CHIPS
AY-3-1015 1.20
AY-3-1270 0.50
AY-3-8910 1.00
AY-5-1013 1.30
AY-5-3600 325

AY-5-2376 325

0P8304 065
6800 FAMILY
6800 450
6802 260
680°C 1.00
6809 350
6810 0.65
6621 1.50
6840 2.00
6845 260
6850 1.10
68488 1.50
UHF MOOULATORS
UMt 0.40
UM1233 0.40
FLOPPY 0ISC
CONTROLLERS
FD1771 2.60
FD179X 3.00
w2143 1.00
WD1691 1.10
WD Kits 5.10
MISC. SUPPORT
CHIPS
MC1488 0.90
MC1489 0.90
MC3446 0.60
MC3448A 0.90
MC3480 220
MC3487 0.85
MC14411 0.65
R0-3-2513X 0.80
Q¥M CHIPS 075
Ti OATA BOOKS
Linear Control

Circ 400
Voltage Requiators

450

MDS/Memory  3.95

Interface Circurts

TTL 5th Edvtion

Bipolar Microcomp ’
450

Ti POCKET GUIDES

TTListEditon  3.50

Linear & Interface
2.50

24 Hour Telephone order service for credit card holders
under £10 nett). Official orders from educational and governmental establishments, and public companies accepted
Credit accounts available to others (subject to status) All orders despatched on day of receipt

will follow on automatically at our discretion or a refund will be given If requested

All prices exclude VAT and carriage (0.75 on orders

NO SURCHARGE FOR CREDIT CARD ORDERS

MIDWICH COMPUTER COMPANY LIMITED

DEPT PE, RICKINGHALL HOUSE, RICKINGHALL, SUFFOLK IP22 1HH
TELEPHONE (0379) DISS 898751

Out of stock items




SEMICONDUCTOR
UPDATE

R.W.Coles

FEATURING MC1468705G2 D60T OP-22

ONE CHIP WONDER

I have always considered one chip
microprocessors (that is to say those
devices that cram CPU, RAM, ROM and 1/0
onto a single silicon chip), to be ideal for
hobby projects. | say this because these
devices are relatively simple to program
and understand, and because they do not
require any of the compiex interconnections
which would be necessary to support a
multi-chip system based on, say, a Z80. All
the budding designer has to worry about is
interfacing to the outside world and
program design, what could be easier?

Unfortunately there are some snags: The
first one-chippers, such as the Intel 8048,
had masked ROM which meant you had to
buy them by the truck-load. These were
soon followed by EPROM versions, such as
the 8748, which improved things a lot, but
even with these you still had to have a
suitable PROM programmer. They also had
the limitation of being made in NMOS only,
so small battery powered systems were out
because of the current drain. There has in
fact always been at least one good excuse
for not using them in the latest pet project!

Well the excuses have now run out, and
as far as | can see there is absolutely no
valid reason for not planning to build that
pseudo-random, microprocessor controlled
lawn sprinkler you have always promised
yourself, thanks entirely to Motorola and
their brand new MC1468705G2. (By the
way, if you find that long part number off-
putting, look at it this way: The MC14 bit
just means its Motorola and CMOS, the 7
means that it has EPROM rather than
masked ROM, and the G2 means that it is
better than a G1{?) Take that lot away and
you're left with a Motorola 6805, which my
“Boys Wonder Book of Micros” tells me is
just a sawn-off 6800 with added RAM,
ROM and 1/0).

The MC1468705G2 has 2106 bytes of
U.V. erasable EPROM, 112 bytes of RAM,
4 eight bit I/O ports and a timer, all
squeezed inside a 40 pin d.i.p. Enough to
implement a pretty nifty sprinkler system!
Even better, the chip has a 128 byte chunk
of masked ROM pre-programmed with an
EPROM programming algorithm so you
don’t even have to buy one of those. This
means that you can make up a simple cir-
cuit board with a socket for the
MC1468705G2 and a few external compo-
nents which, given appropriate input data
and a —13 volt programming supply, will
act as your very own EPROM programmer.

Best of all though, the new chip is made
in low power CMOS and has two additional
instructions which also help to reduce sup-
ply current. The operating power consump-
tion is typically 10 milliwatts, but execute a
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WAIT instruction and this drops to 4
milliwatts even though data is retained and
the clock and timer continues to run. Ex-
ecute a STOP instruction and everything
does just that, causing the power consump-
tion to plummet to just 10 microwatts
without destroying memory or register
data. After issuing a STOP you can get the
whole thing running again by generating an
external interrupt or using the RESET input.

Anyone who knows the 6800 will get on
fine with the MC1468705G2, although
there are some differences. The new device
only has a 13 bit address width to cover
RAM, ROM and 1/O, but this is more than
enough for the on-chip resources and even
allows for the addition of external EPROM if
ports can be sacrificed as busses.

WHOPPER

In  these days of glamorous
microprocessors and ever more complex in-
tegrated circuits, it is easy to forget the
humble transistors and diodes which were
of course the start of it all. But these simple
components are still essential at the
“business-end’ of most systems, and the
development of newer and better devices
continues despite the fact that the lions
share of research funding has been diverted
towards producing the ultimate
microprocessor or memory chip.

The designers at Westinghouse have cer-
tainly not neglected semiconductor
development it seems, because their latest
device, the DBOT, has pushed the frontiers
of power transistor technology further out
than ever before by providing the capability
to switch 40 amps and 650 volts at 20kHz!
There is nothing simple about the D60T
either. Its semi-conductor chip is nearly 1
inch in diameter for example, bigger by far
than most microprocessor chips, and the
manufacture involves a triple diffusion
process. Even the package is bigger and
better, because that massive chip is moun-
ted in a hex-nut housing which measures
over 1-5 inches across the points and
stands nearly 2 inches above the heat sink
surface. (Yes, you definitely need a heat
sink if you want to get anywhere near the
D60T's maximum 885W dissipation at 25
degrees C!}

But mere physical details do not do
justice to the mighty D60T, and the real
story can only be revealed by examining the
electrical specs. Would you believe a max-
imum collector current of 100 amps? or a
maximum base current of 20 amps? Well
then, how about a sustained collector-to-
emitter voltage (Vcgo ) of 800 volts, or even
1200 volts if you reverse bias the base?
Yes folks, the D60T can do all this and
more!

Probably the most important feature of
the DBOT though, is not all those noughts
after the amps and volts numbers, but the
speed at which it operates. Switching at
20kHz may not sound fast to all you logic
fans who are used to Shottky TTL switching
in a nanosecond or two, but at 40 amps
and 600 volts its very fast

There are two problems with D60T, and
the first is what on earth can you use it for.
The manufacturers intend people to use it
in place of Thyristors for motor speed con-
trollers hooked up to 30 horsepower induc-
tion motors, but maybe you could use it in a
25 kilowatt class D disco amplifier, or to
control your arc welder or.. or.. or
something.

The second problem is that a single
D60T could set you back around £50.
Makes microprocessors look like childs
play, doesn't it!

TIDDLER

Well if microprocessors make your head
spin and the hairy-chested D60T makes
you worry about your electricity bill, why
not try an OP-22 from Precision
Monolithics Inc?

PMI are famous, as their name suggests,
for high grade analogue integrated circuits
and especially op-amps. Their usual ploy is
to take a standard design and to produce
from it a higher performance version which
they can sell to those who need that little
bit extra and are prepared to pay a bit more
for it. The OP-22 has been introduced as a
high specification version of micropower
op-amps like the National LM4250, with
which it is pin compatible.

“Micropower” generally means supply
currents of a few tens of micro-amps for
battery supply applications, and the new
PMI device brings precision operation to
these areas for the first time. The supply
current of the OP-22 can be set externally
with a single resistor anywhere between 1
and 400 microamps, but as you may ex-
pect, bandwidth is also affected, so to get
10kHz you would need at least 300
microamps and even PMI cannot overcome
that constraint.

Where PMI can deliver the goods
however, is in the areas of open loop gain,
input offset voltage, and common-mode re-
jection. The OP-22 has a gain of more than
a million, a guaranteed offset voltage of
300 microvolts or less, and it can realise a
common-mode rejection ratio of over
100dB for voltages to within 1-5 volts of
the supply rails. Supplies of from 3 to 30
volts, single or split, can be used, and the
OP-22 is available in either an 8 pin mini-
d.i.p. ora TO99 metal can.
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HIS month we describe in detail how to use the DISBUG

monitor facilities. The instruction set for the 6800 is
listed in full in Micro-file and there is a description given here
of the full range of addressing modes. A step-by-step
example of how to enter and run a program on the Micro-
controller is included. Finally, the circuit and operation of
the power supply module is described.

DISBUG MONITOR FACILITIES

The DISBUG monitor provides the user with facilities to
allow the entry of programs into the user RAM area, the ex-
amination and change of memory locations (including P1A
registers), the debugging of prototype routines, and the con-
trol of execution of developed programs. The user com-
municates with DISBUG via the keyboard, and the monitor
uses the display to respond with prompts and information.

The Microcontroller contains 1024 bytes of read/write
memory (addresses 0000 to O3FF inclusive). Some of this
memory is required to allow DISBUG to operate, but the
remainder (0000 to 03A0) is available for user applications.
Fig. 2.1 shows the allocation of address space in the RAM
area.

The DISBUG monitor facilities are grouped into editor
modes {memory, register, preset and breakpoint) and com-
mand functions (go, proceed and restart). Each mode or
function is invoked separately, and they are each described
in detail below.

DISBUG DISPLAYS

The displays output by DISBUG follow a standard format.
The normal prompt used when DISBUG is awaiting a com-
mand from the keyboard is . .. dIS .. .”". When an editor
key (MEMORY, REGISTER, PRESET or BREAKPOINT) is
pressed, the display will change to the form “p—aaaa—dd"”.
The “p” field will contain a prompt character to remind the
user what input is expected next (e.g. “A” for address), the
“aaaa’ field will hold the address value, and the “d” field will
hold the data value. Initially the second and third fields will
often be empty. e.g. when the preset editor is invoked, the
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PART TWO

display will show “"L—- — ', indicating that the lower address
value is expected. The data field will sometimes be used to
display advisory information, rather than a strict data value.
Such information (e.g. the breakpoint number) will not use
standard numeric representation, to avoid confusion.

The numbers which are mentioned in the descriptions
which follow, and those which appear in the DISBUG dis-
plays, are all in hexadecimal notation. All addresses must
comprise of four hex digits (e.g. O08F), and all data values
must comprise of two hex digits (e.g. 07); leading zeroes
must be used where necessary to fill the fields to the
appropriate lengths.

THE MEMORY EDITOR

The contents of any memory location may be examined and
(optionally) changed using the memory editor. The memory
editor is also used for entering programs into the user RAM
area (0000 to O3A0). Remembering that the 6800 treats
PIA registers as memory locations, the memory editor may
even be used directly to control the operation of the
Microcontroller's PIAs; modifications to the programming of
the keyboard and display PIAs, however, may interfere with
the normal operation of DISBUG. Writing new values to

03FF
LOCATIONS USED BY DISBUG t
03BF
8€
DISBUG STACK SPACE l
03 A1
03 A0
USER STACK A
(MINIMUM OF 7 BYTES) :
USER PROGRAM SPACE
0000

(eev7s)
Fig. 2.1. Microcontroller RAM address allocations
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EPROM addresses and unused addresses in the address
map will have no effect, but beware of address images.

The memory editor may be invoked whenever the
" .. dIS ... promptisdisplayed by pressing the MEMORY
key. The display will then change to "A-~ — ", indicating that
the memory editor is expecting the address of the memory
location to be examined to be input. The numeric keys O to F
are then used to specify the appropriate 4-digit address. Af-
ter the fourth digit has been struck, the prompt character will
change from “A” to "d”, and the current contents of the
specified location will be displayed in the data field of the
display. The d"” prompt indicates that, if the user wishes to
change the contents of this location, a new 2-digit value
may now be input. When the first digit of the new value is
entered, the data field will be cleared, and the new digit
displayed, e.g. the display might show “d-01Fb— 7". No
change is necessary, however, and by default the contents of
the location will remain as currently displayed.

After any new value, if any, has been entered, the location
may be closed with the ENTER key. This will cause the
“"A— — " prompt to re-appear, ready to examine another
location. If the NEXT key is used in place of the ENTER key,
the next sequential location will automatically be opened
and displayed. The PRIOR key will cause the previous
location to be opened and displayed.

The CANCEL key may be used at any time to abandon an
uncompleted memory change and return to the .. . dIS...”
prompt. To exit from the memory editor when the "A—- —
prompt appears, either the ENTER or CANCEL keys may be
used.

To gain familiarity with the operation of the memory
editor, readers are encouraged to step through the DISBUG
EPROM (addresses FB0OO to FFFF), safe in the knowledge
that the contents of these locations are permanently
programmed.

THE REGISTER EDITOR
After a breakpoint has been encountered in a program under
development, the contents of the CPU registers may be ex-
amined/changed using the register editor. The REGISTER
key may be pressed to invoke the register editor whenever
the ... dIS . ..” prompt is displayed. The register values
with which the program will ‘proceed’” may then be ex-
amined, and optionally changed. Users should note that
changing the address held in the program counter will affect
the address from which the program will proceed.

The display of register contents used by DISBUG is cyclic
in nature, and shows only one 8-bit (2 hex digit) value at a
time. The sequence is as follows:

Start
rA register A
B register B T
InL index register LS byte
InH index register MS byte
SPL stack pointer LS byte FRIOS
SPH stack pointer MS byte NEXT
PC L program counter LS byte
PCH program counter MS byte
CCr condition code register 1

The initial display will show the current contents of the A
register. Typically the display would be “d-rA -32", in-
dicating that the current contents of register A is 32, and
that this may be changed by entering a new 2-digit data
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value (hence the d” prompt character). The ENTER key will
cause the currently displayed value to be saved and the
register editor to be exited. The NEXT key will cause the
current value to be saved, and the contents of the next
register (B in this case) to be displayed. The PRIOR key will
cause the displayed value to be saved and the contents of
the previous register (the condition code register in this
case) to be displayed. The previous value of any register will
remain unchanged if no new value has been specified.

The CANCEL key may be used at any time to exit from the
register editor, and this will abandon any change which has
not yet been completed.

THE BREAKPOINT EDITOR

Temporary halts or breakpoints are often useful as an aid to
debugging a program. They allow the programmer to split
programs into convenient blocks so that each block may be
tested separately. In practice, breakpoints are implemented
by using the monitor program to replace instruction codes at
the specified point(s) with software interrupt codes (3F's on
the 6800). The replaced instruction codes, and their ad-
dresses, are remembered by the monitor so that the
breakpoints may be removed when required. The software
interrupt allows the contents of the CPU registers to be ex-
amined at the breakpoint because these are pushed onto the
stack; users should remember to allow 7 bytes of stack to be
used by the breakpoint editor.

Breakpoints are set and reset by pressing the
BREAKPOINT key to enter the breakpoint editor. This may
be done whenever the “. .. dIS ...” prompt is displayed.
DISBUG allows the user to insert up to four breakpoints in a
program; these breakpoints are numbered from O to 3, and
are identified in the displays as bO to b3, respectively. It is
important to note that, for 2-byte and 3-byte instructions,
the breakpoint must be set at the FIRST byte of the instruc-
tion, i.e. at the op code byte.

When the breakpoint editor is entered it displays the
address at which the first breakpoint (bO) has been set.
A typical display of “"A-01E5-b0O” would indicate that
breakpoint O has been set at address O1ES5. If no breakpoint
has been set, the address shown will be FFFF; this address is
within the DISBUG EPROM, and is therefore not a possible
breakpoint address. The address of the breakpoint may be
changed by entering a new 4-digit address (hence the A
prompt character), followed by ENTER, NEXT or PRIOR.
These keys will respectively: change the current breakpoint
address to any new value specified and then exit from the
breakpoint editor; change the current breakpoint address to
any new value specified and then display the next
breakpoint; or change the breakpoint address to any new
value specified and then display the previous breakpoint. A
breakpoint is reset by specifying an address of ‘FFFF'. No
change to a breakpoint is required, however, and unless a
new 4-digit address is specified, the breakpoint address
remains unchanged. The CANCEL key may be used at any
time to exit from the breakpoint editor; any uncompleted
breakpoint change will be abandoned.

Start

[ 24
Breakpoint O

Breakpoint 1

PRIOR
Breakpoint
reakpoint 2 NEXT
Breakpoint 3 1
) S
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The display of breakpoints is cyclic, i.e. the next
breakpoint from 3 (the last one) is breakpoint O, and the prior
breakpoint from O (the first one) is breakpoint 3.

THE PRESET EDITOR

Areas of read/write memory may be preset to the user-
defined values using the preset editor. This is particularly
useful for initialising RAM to known values, e.g. all zeroes,
filled with NOP instruction codes (01's), etc.

The area of memory to be preset is specified by entering
the lower and upper addresses for the block. If the two ad-
dresses are equal, only the specified address will be preset
with the data vaiue; in effect the same as using the memory
editor, but much siower. If the lower address is specified as
greater than the upper address, all memory locations except
those between the two limits, but including the limits, will be
preset. This will also have the effect of causing DISBUG to
crash if the memory over-written includes the DISBUG
RAM!

The preset editor may be entered whenever the normal
DISBUG prompt is displayed. Pressing the PRESET key will
cause the display to change from “. .. dIS ..." to "L- - ".
This indicates that the lower (start) address of the block of
memory to be over-written should be entered. After the ap-
propriate four digits have been entered, the ENTER key
should be pressed to record the address. The display will
then change to "U-— — ", indicating that the upper (end)
memory address should be entered. After the appropriate
four digits have been entered, the ENTER key should again
be used to record this address. DISBUG will then output ¢
display of “d— — " to indicate that the data value to be writ-
ten to memory should be entered. When the appropriate two
digits have been entered, the ENTER key should be pressed.
This will cause the data value to be recorded, and the block
of memory identified to be over-written with the specified
data value. Over-writing DISBUG EPROM addresses and
“unused’’ addresses in the address map will have no effect.
After the preset operation has been completed, DISBUG will
return to itsusual . . . dIS . . .” prompt.

A preset operation may be abandoned at any stage by

using the CANCEL key; no change to any address specified

occurs until the ENTER following the data value is pressed.

THE GO FUNCTION
A user program is started using the GO function key. After
GO has been pressed, DISBUG will prompt for the program
start address by displaying “A— — . The user should then
enter the 4-digit address from which execution of the
program should commence. After entering the four address
digits, the program may be started by pressing the ENTER
key. Alternatively, using the CANCEL key will abandon the
start request.

When DISBUG starts a program the 6800’s registers are
set up to the following initial values:—

rA = 00
rB = 00
In = 0000

SP = 03AO0 (Start of the user stack)
PC = The requested start address
CCr = 00 (Interrupts enabled and all status bits clear)

Before the user program is actually started, DISBUG inserts
any breakpoints which may have been set. A breakpoint
which has been set at the program start address will be
ignored, but it will be remembered for a future occasion (e.g.
for starting at a different address or proceeding from a
breakpoint). DISBUG then starts the program from the ad-
dress now held in the PC, with all of its other registers in the
states specified above.

THE PROCEED FUNCTION

The proceed function allows the user to continue with the
execution of a program after a breakpoint has been encoun-
tered. Alternatively, proceed can be used to start a program
from a defined point, but with the CPU registers in user-
defined states. This is achieved by first using the register
editor to set up the required register values, with the start
address in PC, and then using proceed to start the program.
The proceed function may be called whenever the
“...dIS . ..” promptis displayed.

After the PROCEED key has been pressed, DISBUG will
respond by producing a display of the form “E-aaaa—Pr".
The "E” prompt indicates that the next input expected is the
ENTER key. The "aaaa” value will show the address from
which the program will resume execution. The “Pr” reminds
the user that a proceed has been requested. Pressing the
ENTER key will cause the program to proceed (after a brief
delay). The display will go blank unless the user program
writes to the display PIA. The CANCEL key in place of EN-
TER will abandon the proceed request and return to the
oo dIS .. prompt. :

If the user has changed any register contents since the
last breakpoint, the program will resume with these new
values; any change to the program counter will change the
address from which execution restarts. Before DISBUG
passes control back to the user program, any breakpoints
which have been set (with the exception of any set at the
restart address) will be re-installed.

When an executing program encounters a breakpoint (or
other software interrupt instruction), it will cause control to
return to DISBUG. The monitor will then remove all of the
breakpoints which have been set, and replace the original op
codes. Any SWI instructions inserted directly will remain.
DISBUG will then output a display of the form “E—aaaa—Br”,
where “aaaa” specifies the address of the breakpoint, and
"“E" indicates that the ENTER key will cause the
“...dIS ... prompt to re-appear. The address of the
breakpoint (or other SWi) encountered may always be re-
inspected by examining the PC contents with the register
editor. A command key may be used in place of ENTER to
enter an editor or function directly instead of via the prompt.

THE RESTART FUNCTION

The restart function is provided to allow the user to re-
initialise the DISBUG monitor program. A restart will have
the same effect as entering the monitor from switch-on, but
without the need to interrupt the mains supply. The RAM
area used by DISBUG (03A1 to O3FF) is reset to its start-up
values, and the display and keyboard PIAs are correctly con-
figured; the user RAM area is totally unaffected. Restarts are
thus a convenient way of ensuring that user programs have
not corrupted the DISBUG RAM or PlAs.

A restart may be requested whenever the normal
“...dIS...” promptis displayed. Pressing the RESTART key
will result in the display of the restart prompt, "~ rEStArt .
The restart may then be activated by pressing the ENTER
key, or abandoned by pressing CANCEL. ENTER causes the
welcome message “'dISr1.0” to be displayed for approx-
imately 2 seconds, followed by the normal DISBUG prompt
of “...dIS...".

THE 6800 INSTRUCTION SET
The 6800 instruction set contains 197 different instructions
which fall into four major categories:

(a) accumulator and memory

(b} index register and stack

(c) jump and branch

(d) condition code register

Praztics! Fivctronic.  Deuvmber 1980




The full instruction set is shown in Micro-file. This table also
summarises the op codes, number of bytes, number of
machine cycles required for execution, and the effect of the
instruction on the registers and memory. Each instruction is
also represented by a mnemonic code (e.g. CLR for clear),
which is of no significance to the 6800, but which provides a
useful standard notation for writing programs.

In many cases, more than one instruction op code is
associated with each mnemonic (e.g. LDA A can have op
codes of 86, 96, A6 or B6). The actual op code selected will
depend on the addressing mode required; in the case of LDA
A the modes available are immediate, direct, indexed and ex-
tended, respectively. When an assembler is used to translate
from mnemonic codes to hex op codes, and there is a choice
of addressing modes, some means must be provided to in-
dicate the mode required. This is usually specific to the
assembler being used, but for example £ is often used to in-
dicate the immediate mode. In manual translation, the
programmer selects the appropriate op code from the table,
but such a notation is still useful when writing the program
in mnemonics.

The following sections describe the features of the six ad-
dressing modes which are available. When translating from
mnemonic codes to op codes, the programmer should select
the most appropriate mode, bearing in mind the length and
flexibility of the resulting instruction. No attempt is made to
provide a full description of the operation of each instruction;
users are referred to a 6800 programming manual for
further details. It should be remembered that the 6800
treats the peripheral registers in the PlAs as memory loca-
tions and the same instructions are used for manipulating
their contents, e.g. B7 18 02 writes the contents of register
A to the A control register in the display PIA.

INHERENT ADDRESSING MODE

Some instructions do not require additional address informa-
tion for them to be completely meaningful since the required
data is already present in the microprocessor’'s own internal
registers. The following are examples of the inherent ad-
dressing mode:

CLRA  sets register A to zero (i.e. it clears the
register).

PSHA pushes data onto the stack. The contents of
register A is stored on the stack at the
address specified by the stack pointer and
the stack pointer is then decremented by one.

INX increments the index register by one.

SEI sets the interrupt mask in the condition code
register. The processor is then inhibited from
servicing an interrupt emanating from a
peripheral device, and will continue to ignore
interrupts and execute the program
instructions until interrupts are re-enabled by
means of a clear interrupt mask instruction
(CLI).

NOP causes the program counter to be in-
cremented without affecting any of the other
registers. It is useful during program develop-
ment as a ‘“'stand-in” for some other in-
struction that is to be determined during
debug, and also for equalising execution time
through alternate paths in a control program.

IMMEDIATE ADDRESSING MODE

in this addressing mode the operand immediately follows
the op code, and may consist of one or two bytes. Two byte
operands are only used for instructions relating to the index
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register and stack pointer (CPX, LDX, LDS). In all other cases
a single byte follows the op code. Examples of immediate
addressing are:

LDAAFF this instruction loads register A with
the value FF (the instruction would be
coded as 86 FF).

LDX 0300 this instruction loads the index register

with the value 0300 (the instruction
would be coded as CE 03 00).

DIRECT ADDRESSING MODE

Using this mode of addressing the operand of the two-byte
instruction is stored in a memory location with an address
which has a most significant byte equal to 00, and the least
significant byte equal to the second byte of the instruction.
With direct addressing, the valid memory address range is
0000 to OOFF, and consequently only a restricted range of
memory is accessible. This addressing range falls within the
user RAM area of the Microcontrolier.

Examples of the use of direct addressing are:

LDAA43 this instruction loads the contents of
location 0043 into register A (the
instruction op code would be 96 43).

CMP B BC this instruction compares the contents

of register B with the contents of
memory location OOBC, and sets the
condition code register bits as
appropriate (the instruction op code
would be 91 BC).

EXTENDED ADDRESSING MODE

In this mode the memory address of the operand is specified

by the second and third bytes of the instruction. The most

significant byte of the memory address is specified by the
second byte of the instruction, and the least significant byte
of the memory address is specified by the third byte. Instruc-
tions using the extended addressing mode are able to access
the full 64K bytes of the 6800’s address range, i.e. 0000 to

FFFF. Examples of instructions using the extended address-

ing mode are:

LDA B OOBC this instruction loads register B with

the contents of memory location

O0OBC (the instruction op code

would be F6 00 BC). Note that this

instruction would use only 2 bytes if

it used direct addressing, but is a

valid instruction, nevertheless.

this instruction increments by one

the contents of memory location

03B7 (the instruction op code
be 7C 03 B7).

LDX 01A5 this instruction loads the most
significant byte of the index register
with the contents of location O1Ab5,
and the least significant byte with
the contents of location O1A6 (the
instruction op code would be
FE O1 AB). Note that the index
register, like the stack pointer, is a
16-bit register and requires 2 bytes
of memory to specify its contents.

INC 03B7

RELATIVE ADDRESSING MODE

The relative addressing mode in the 6800 is used solely for
branch instructions. These instructions aliow the normal
sequence of “‘one instruction following another” to be
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changed, and enable the implementation of decision making
in programs. The instructions used for branching are two-
byte instructions. The first byte contains the opcode which
specifies the branch condition (e.g. BCS is used to branch if
the carry bitis set), and the second byte contains the offset.

The offset is a 2's complement 8-bit number which is
used to specify where the program will branch to if the
branch condition is satisfied: in the example the branch will
only occur if the carry bit is set when the instruction is en-
countered. The range of destination addresses is restricted
to —7D to +81 relative to the branch instruction (hence the
name). This range results from the fact that, when the
branch instruction is executed, the program counter will be
pointing to the next instruction, which will be two bytes on
from the branch code. If A is the address of the branch in-
struction in memory, then the destination address, D, will be
in the range:

[(A+2)+7F >D>A +2)— 80!

Two examples are given in Fig. 2.2 which illustrate how to
calculate the two hex-digit offset value, J, which must be
coded as the second byte of the branch instruction. With
practice the values may rapidly be worked out by mental
arithmetic!

_ INDEXED ADDRESSING MODE
indexed addressing involves 2-byte instructions, and makes
use of the contents of the 16-bit index register, in addition to
op code, to specify the address of the source/destination of
the instruction operand.

The address is calculated by taking the contents of the in-

BRANCH 0101
Jz 012E (0101 + 2)

INSTRUCTION 0102

| 0103 012€

0103

U T 1
DESTINATION 012€
BRANCH FORWARD

i
DESTINATION 0OEE
1 = 00EE - (0123 +2)
. 00EE
0125
BORROW —— FFC9
J=g
BRANCH
Dilele) IF RESULT DOES NOT HAVE
INSTRUCTION 0124 FF, THEN THE BRANCH IS
= OUT OF RANGE.
0125
/\
BRANCH BACKWARDS

Fig. 2.2. Calculation of branch offset values
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dex register and adding the offset value contained in the
second byte of the instruction. For example, if the current
contents of the index register are 0300, an instruction of
STA A 27 X (coded as A7 27) would result in the contents of
register A being stored in memory location 0327. The offset
in the second byte of the instruction may take any value in
the range 00 to FF, and is assumed to be positive. The index
register is unaffected by indexed instructions; thus STA A
27X followed by STA B 28,X would result in registers A and
B being stored in locations 0327 and 0328, respectively.

Special instructions are provided for loading, manipulating
and storing the contents of the index register, as used by the
indexed addressing modes of instructions. Typical instruc-
tions relating to the index register are LDX, INX, DEX, and
STX. The use of indexed addressing is particularly useful for
manipulating tables, and for jumping to addresses picked up
from tables/memory locations (JMP nn,X and JSR nn,X); this
is a technique much used internally by DISBUG.

THE STACK
The 6800 uses part of its read/write memory to impiement a
stack. This stack is used for:

(a) storing subroutine return addresses

{b) temporary program data storage

(c) storage of CPU status (register contents) while

responding to interrupts.

The stack works on a last-in first-out (LIFO) principle and a
stack pointer {16 bits) is provided in the CPU to indicate the
address of the next free stack location. When data (e.g. a
return address) is “pushed’” onto the stack, the stack pointer
is decremented by the number of bytes pushed (e.g. two for
a return address). When data is “pulled” from the stack, the
stack pointer is correspondingly incremented.

The stack pointer must be initialised (via the LDS instruc-
tion) to the start (top) of the stack area. The amount of RAM
allocated for stack operations must allow two bytes for each
nested subroutine call, and seven bytes for each category of
concurrent interrupt {(NMI, IRQ, SWI). Additional allowance
must be made if the stack is to be used for temporary
variable storage {(via PSHA and PSHB). Every stack push
must have a corresponding stack pull if the stack is not to
extend indefinitely! Once initialised, maintenance of the
stack pointer is performed automatically by the CPU.

GETTING STARTED

A practical demonstration of programming the Micro-
controller concludes the second part of this series. The
program which is presented is used as a means of
demonstrating the operation of DISBUG. However, it is not
expected that readers will fully understand the detailed
operation of the program since it uses a number of sub-
routines which are contained within DISBUG itself. In the
next issue further examples of programs will be presented to
illustrate how control programs may be constructed. Once
the user has become familiar with the way in which
programs are entered and controlled, it is but a short step to
write a PIA control program. The sample program is:—

Address Instruction Mnemonic Op Code

0000 LDA A b 15 86 15

0002 JSR F9BD BD f9 BD
0005 CLR 03FA 7F 03 FA
0008 LDX t 03FB CE 03 FB
0008 LDA A 03E3 B6 03 E3
OO0OE JSR F8F7 BD F8 F7
0011 LDA A 03E2 B6 03 E2
0014 JSR F8F7 BD f8 F7
0017 JSR F814 BD F8 14
001A BRA E4 20 E4
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When the Microcontroller is switched on, DISBUG outputs a
display of "dIS r1.0" for approximately 2 seconds. After this
time, the display changes to the normal prompt of
“...dlS...” to indicate that DISBUG is awaiting a user com-
mand from the keyboard. The memory editor is used to enter
programs into the user RAM area of memory. The sequence
of keystrokes required to enter the demonstration program is
as follows:

DISPLAY

cdIs ...

=
m
=<
%)
=
b
o
x
m
o

MEMORY A— -

@ A= 000-

] &) [=]
] [

ufla o-w00r-15
o
ajio

»

| repeat for remaining codes

d-001b-E4

ENTER 000&) 18000

The program is now stored in RAM. To demonstrate the use
of the breakpoint editor, a breakpoint will now be placed at
the end of the loop at location OO1A. This is done as
follows:’

—erm———
KEYSTROKE(S) DISPLAY
IS
] [ A-  00- 50
0] [ A- 001A- b0
.dis

The program is now run from the start address (0000) as
follows:

L.dis.

ofofolio

A-0000—

The display will now go blank, flash briefly, and then return
with a display of “E-001A-bP" to indicate that it has found
the breakpoint at location O01A. Pressing the ENTER key
will cause ... dIS...” to reappear. The PROCEED key is
then struck to request that the program continue from the
breakpoint:

..dis.. .
€ 0o1a-er

The program will then restart from location GO1A. The dis-
play will go blank for a short period, and then a four-digit
running seconds count will appear in the centre of the dis-
play. The program, which uses the 1 second real time clock
interrupt, must be stopped by interrupting the power.

P.s.u. board
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POWER SUPPLY
The power supply provides the following outputs which are
required for the Microcontroller:

(@) +12V high current supply (unregulated) for the
four output interface buffers. Unloaded output is
approximately 17V.

(b} +5V regulated supply for the CPU, RAM, ROM
system clock, and control logic

{c} +40V supply for the gas discharge display

(d) 4.6V a.c. for the display filament.

In addition to the above supply rails, logic control signals are
provided for detecting the presence of low-voltage or mains
failure conditions.

The mains transformer has two series-connected 110V
primary windings and two separate secondary windings.
One of these provides 12V at approximately 2A for the
bridge rectifier arrangement formed by D4, D5, D6 and D7.
The other secondary winding provides approximately 17V at
0-5A and is not used in the basic Microcontroller system. It
may, however, be used in conjunction with ancillary equip-
ment or for system expansion.

The complete circuit diagram of the Microcontroller
power supply is shown in Fig. 2.3. The unregulated d.c. out-
put from the bridge rectifier is developed across reservoir
capacitor, C1, and additional high frequency decoupling is
provided by C18. The regulator operates on the switched
mode principle with series-pass transistor, TR2. IC1a is con-
nected as an oscillator which produces a square wave out-
put at approximately 33kHz. The output of this oscillator is
inverted by means of the comparator formed by IC1b. Over-

tively turns off the comparator stage. The output current is
sampled by means of the voltage drop developed across R9
and trip operates at a load current of approximately 1-5A,

The voltage reference for the supply regulator is provided
by D8 and associated components. Potentiometer, R2,
provides accurate adjustment of the reference voltage to 5V.
The reference voltage is compared with the output voltage
of the supply using the comparator arrangement formed by
IC2. Feedback components, C6 and R16, improve the
stability of this stage.

Failure of the supply mains is detected by a further com-
parator arrangement formed by IC1a. Low voitage detection
is similarly provided by IC1d. Both the mains failure and low-
voltage control signals are used in the Microcontroller RAM
control logic.

A simple inverter arrangement is used to provide the
+40V rail. TR5 and TR6 are connected as an astable os-
cillator which operates at 12kHz and is gated by means of
TR7. The secondary of the inverter transformer feeds the
bridge rectifier, D12, D13, D14 and D15. Positive feedback
to the bases of TR5 and TR6 is by means of two further
secondary windings and these are also used to provide the
4.6V a.c. filament supply. The display is enabled by a logic
‘high” which turns TR4 and TR7 ‘on’. Note that R22 acts as a
pull-up which ensures that the inverter supply operates
when the power supply is disconnected from the Micro-
controller.

NEXT MONTH: Programming the PIA’s, writing control/
programs, controlling peripheral hardware and sample
applications.

current protection is provided by means of TR1 which effec-

PE SPECIAL CASSETTES OFFER

C90 AUDIO

C90LH CASSETTES
56p each (minimum of 5); 53p each

V.H.S. VIDEO

V.H.S. E180 VIDEO (3 HOURS)

£7.65 each (minimum of 5); £7.50 each
{min. 10); £7.44 each (min. 15); £7.40
each (min. 20} including VAT and postage.

(minimum of 25).

Over the last couple of years PE offers arranged with Videotone have proved highly suc-
cessful and we have now been able to arrange special prices {only availabie to PE readers) on

these high quality tapes.

We believe these tapes are excellent value and we are pleased to offer them to readers.
They are covered by a money back guarantee {return within 21 days for refund). Not only are
the tapes of high quality but the cassettes are of screw together construction and the case

labels have space for notes on the recordings.
Send valid coupon to:

Videotone Ltd., 98 Crofton Park Road, Crofton Park, London SE4.

|
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Prices include VAT and postage.
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5109, £7.50 for 10 to 14, £7.44 for 15 to 19, £7.40 for 20 or more; including VAT PLUS . ..
| & postage.) .
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{or one month later for overseas readers).

Easy to build projects tor everyone

FLEHRSics

4 )
Our Sister Publication
Everyday Electronics
features the following projects in
the December issue. On Sale
19 Nov:

Security Vari-Light

Add-On Memory for ZX81

Ultrasonic Velocity Measurer

Special Multimeter Offer J
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DON'T BE
CAUGHT OUT
THIS WINTER!

dll

DS P p——— . T R

$ on e am e

Versatile 40 Channel 4 Watt
Emergency CB UNIT

£79.95

Stuck in a snow drift, run out of petrol, broken
down in the middie of nowhere...! It can happen
anytime and probably will in the worst of
weathers. With the prospect of another bad
winter approaching, here is a device that could
save a lot of worry, money and lives.

VoLUME RECEIVING RANGE
b 1t/
B /

It's an incredibly easy to use 40 channel 4 watt
emergency CB Unit that can be stored under your
seat or in the boot in its protective case ready for
that day of crisis, or be used for long periods as a
normal unit with all "big rig” features.

21-9113 ... £79.95

Includes Protective

Storage Case Tandy For Total CB

Communications

"Navaho 40 Channel 4 Watt
CB Base Statlon

£1 29.»95

Realistic TRC-3000. With a mobile
i setin the car and a base station
in the home or office you can
keep in touch! The PLL gives
precise frequency control, RF
output and signal strength
meter, LED modulation indicator.
Fuil 40 channels and 4 watts
output. Speaker jack and
headphone jack. Includes
. Base Station Antenna. microphone.

! ] P . £2195 21-9022 ... ... ... £3995 21-9115 . .. . ... . £129.95

OVER 290 STORES AND DEALERSHIPS NATIONWIDE Ea Known as Radlo Shack In the USA

Prices may vary at individual stores.
Check your phone book for the Tandy Store or Dealer nearest you ﬂﬂﬂ Il Offers subject to availability.
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Copies of Patents can be obtained from:
the Patents Office Sales, St. Mary Cray, Orpington, Kent. Price £1-60 each.

PIN BULLETINS

At last something useful for nothing!
Although surprisingly few people realise it,
patents are often a wonderful source of first
hand information on technology. A patent
effectively freezes the inventor's original
thoughts in print because, once filed and
published, a patent can't be re-written, like
the second edition of a book. Also patents
remain perpetually in print. Even if all the
printed copies have been sold you can still
buy a photo-copy from the Patent Office.
The problem of course is in finding the in-
formation you want from the literally
millions of patents on file. A search by
name (i.e. the name of the inventor, or the
firm which filed the application for the in-
ventor} is relatively easy, but still tedious
because you have to search through annual
alphabetical lists. And some firms file hun-
dreds of patents a year. A subject matter
search (i.e. all patents in a particular field of
technology) is much more difficult and
time-consuming. You first have to establish
the classification mark for the technology
that interests you, and then look up every
patent that carries that mark. As often as
not most of them are irrelevant, because it's
only occasionally that your field of interest
exactly coincides with a particular
classification mark. Random searches, rely-
ing on pure serendipity, are like the football
pools.

Now, the British Library is publishing a
series of newsletters, called PIN Bulletins,
which deal with interesting and important
patents in popular and topical subject
areas. These bulletins can be a very
valuable short cut. Bulletin No. 2, for in-
stance, discusses the patents on the Sin-
clair flat screen television research. Bulletin
No. 3 looks at the patent coverage on
Prestel-Viewdata, the war-time Enigma
coding machines and satellite data com-
munications. You can get copies of the PIN
Bulletins free, from any of the libraries in
the Patents Information Network. In prac-
tice this means any large library which
keeps copies of published patents.

THE CRANFIELD PATENT

There's an interesting story behind British
Patent 1 394 291. It was applied for in
February 1972, by the Cranfield Institute of
Technology, with Jack Dinsdale named as
inventor. Dinsdale is a lecturer at Cranfield
and hi-fi enthusiast, who had invented a
clever bearing for a gramophone turntable.
The patented bearing is like a fairly loose
fitting piston and cylinder arrangement, but
with helical grooves cut in the mating cylin-
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drical surfaces. The bearing is filled with oil
and when the central piston part (which
carries the gramophone turntable) is
rotated, the helical grooves create a
hydrodynamic thrust which pumps the oil
downwards. So the rotating parts float on
oil. If the spindle is turned in the opposite
direction the oil is pumped upwards and the
bearing locks like a brake.

The patent application was accepted and
published by the British Patent Office in
May 1975 and in December that year Cran-
field sold the patent rights to Plessey, then
the parent company of hi-fi manufacturer
Garrard. The sale price was said to be
£5,000. At that time hi-fi sales were still
reasonably strong and Garrard was a major
name in British hi-fi. Garrard planned to in-
corporate the Cranfield bearings in a new,
top range turntable. But hi-fi sales slumped
and so did Garrard’s fortunes. No turntable
with the Cranfield bearing ever appeared.
But even after Plessey shed loss-making
Garrard, the lliford company kept on paying
the annual renewal fees necessary to keep
the Cranfield patent in force. This has
prevented other manufacturers from using
the idea.

The Rock turntable made by Elite
Townshend of Walton-on-Thames incor-
porates other Cranfield technology, such as
artificial granite material for damping and a
viscous fluid damped pickup arm. But Cran-
field could not license Elite Townshend to
use the patented bearing and had to design
another, which relies on a cup of PTFE. It's
unclear why Plessey kept the patent in
force, because after the Garrard experience
Plessey showed no further interest in hi-fi.
Perhaps the patent was automatically
renewed because no one thought to decide
otherwise.

In April, 1982, however, Plessey sold the
patent rights back to Garrard, for a nominal
£1. So it is now up to Garrard to keep the
patent in force and this will entail paying
over £100 a year in renewal fees. After be-
ing sold off by Plessey, Garrard was bought
by the Brazilian company Gradiente Elec-
tronica, but the future of Garrard is again in
doubt. The company pulled out of the 1982
Harrogate International Festival of Sound
and Video at the last minute, leaving the of-
ficial exhibition catalogue with a glossy ad-
vert for Garrard on the front page, but no
Garrard products on display. The next
renewal fee for the Cranfield patent falls
due for payment on February 2nd, 1983.
Although there’is a period of grace available
for late payment it's likely that several hi-fi
manufacturers will be checking with the
Patent Office in February to establish

whether or not Garrard is still keeping the
Cranfield patent alive.

LOUDSPEAKERS

The Hohyu Rubber Company Ltd of Osaka,
Japan has filed a British patent application
for a new type of loudspeaker diaphragm.
(2 087 688). Although patents for new
speakers and new diaphragm materials, all
supposedly offering perfect sound
reproduction, are two a penny, this
Japanese proposal is worth noting because
of its radical thinking. This is probably due
to the fact that the applicants are primarily
involved in rubber technology, rather than
loudspeaker design.

Traditionally a loudspeaker diaphragm is
built as light and rigid as possible, so that it
moves as a piston without isolated vibra-
tions which cause cone breakup. The
Japanese here suggest that this approach
should be abandoned. Instead the
diaphragm should be made of cured rubber
with a very low rigidity so that it can vibrate
freely, and not as a piston. The inventors
liken their new cured rubber diaphragm to
“artificial vocal cords”.

Various rubber materials are listed, all
highly flexible and formed by moulding and
heat-curing under pressure. According to
the patent the conventional diaphragms
were stripped out of a three-way hi-fi
speaker system and replaced by samples of
the new floppy rubber units. Signals were
then fed in from a hi-fi system (Sansui am-
plifier, Denon turntable and Shure V-15
type Il cartridge) while a panel of “four
trained listeners’” made notes. Whereas the
original system sounded only “ordinary”
the system modified according to the in-
vention sounded consistently “excellent”.

European Patent Application O 054 945
from the Nissan Motor Company offers a
high level of sound in a motor car from a
small loudspeaker drive unit. Most in-car
systems, especially budget units factory-
fitted prior to sale, rely on small
loudspeaker drive units mounted in the
door panels. These easily overload when
the system is played loud, for instance on a
motorway. They are also prone to irritating
cavity resonances at specific frequencies
in the high bass range. Nissan suggests the
answer is to join the resonance problem
rather than fight it. Instead of using a con-
ventional loudspeaker, with drive coil and
diaphragm, the Nissan unit has a driver
which is coupled directly to a panel of the
vehicle. So the vehicle panel acts as a
diaphragm. Obviously the system is usable
only at fairly low frequencies.
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YOUR GUIDETO THE WORLD
OF MICROPROCESSORS

Alow cost tool for learning,
teaching & prototyping.

Micro-Professor is a low-cost
Z80 based microcomputer which
provides you with an interesting and
inexpensive way to understand the
world of microprocessors.

Micro-Professor is acomplete
hardware and software system
whose extensive teaching manual
gives you detailed schematics and
examples of programme code. A
superb learning tool for students,
hobbyists and microprocessor
enthusiasts, as well as an excellent
teaching aid for instructors of
electrical engineering and computer
SCIence courses.

The Micro-Professor is much
more than a teaching device. Use it
for bread boarding and prototyping,
designing your own custom
hardware and software applications
with Z80, 8080 and 8085 compatable
code.

The standard 2K bytes of RAM is
expandable to 4K, and the standard
2K bytes of ROM can be increased
to 8K.

All this plus butlt-in speaker, a
cassette interface, and sockets to
accept optional CTC/PIO. Bus is
extendable.

As well as being an exciting
learning tool, the Micro-Professor
is a great low-cost board for OEM’s.

Micro-Professor

£7995

EPB-MPF EPROM
Programming Board
£84.95 + p&p

For all + 5V 1KP/2KB/4KB
EPROMS Read/Copy/List/
Venfy Capability.
SSB-MPF Speech
Synthesizer Board
£69.95 + p&p

A vocabuiary of up 10 400
woids based on the TMS
5200 chip.

PRT-MPF Printer
Board £74.75 + p&p
Memory dump

BASIC program hsting

280 disassembler

Micro-Professor 1s a trade mark of Muititech indusinal Corporation
28015 a rade mark of Zilog inc

Complete the coupon today! Please allow 28 days for delivery
Please send me Price  Qty p&p
Micio-Professor  £79.95 g295 Name
SSB-MPF board  £6995 Elos SEICes
EPB-MPF board £84.95 £295
PRT-MPF board £74.75 £295
Total
| enclose cheque/P O fort

§< Mail order only ® Trade enquiries welcome # Bulk order discounts @ Prices include VAT

Flight House, Quayside Rd, Southampton, Hants SO2 4AD ﬂ
Tel: {0703) 34003/27721. Telex: 477793 fby phone of post




HIS unit consists of a square wave

generator with a 27 kilohm output
resistance. The frequency of oscillation is
about 1 kHz.

Tracing is done through an operational
amplifier with a gain of about 2.2. Further
gain is obtained by use of TR2 which
drives an earphone. This should be moun-
ted on the circuit board, inside the unit, to
avoid too many umbilical cords. The
sound tube on the earphone should be
removed. If low level signals, with a d.c.
component, are to be traced, C4 and S3
provide decoupling of the input probe. This
may load some high impedance circuits
but is not likely to prevent testing for most
applications.

S4 allows the unit to be switched from
an analogue function to a digital function.
1t should be noted that for most digital
uses, S3 should remain open.

The input voltage is fed to the inverting
input of the 741, so that the output is nor-
mally high. As the input voltage of the am-
plifier rises, so the output voltage falls; as
decided by the amplifier gain R11/R8. The
high to low transition of the gates in IC3,
was found to be approx. 3.6V; but if this
varies, R1] can be set accordingly. When
the output of the 741 falls below 3.6V the
flip flop of IC3 changes state, and a logical
high is indicated. Variations exist at the
construction stage—precise voltage level
change may be obtained by using a
Schmitt device in place of 1C3. The input
voltage that causes a logical ‘I’ to be in-
dicated can be altered by changing R11. If
R 11 is reduced, the gain of the amplifier is
reduced, and so the input voltage level
which is necessary to cause a low to high
change will rise. The object of the universal
instrument is to use a voltage level suited
to both TTL and CMOS.

As mentioned previously in the article,
the Universal Probe may be used for
other—more diverse applications. When
S2 is open, the output lead, through R3
and R4, is at a logical "1’ and so if used in
conjunction with the input probe (Set to
‘Logic’ mode), continuity tests on high
resistance circuits can be made: e¢.g. the
instrument indicates logical ‘" if the
circuit is continuous.
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A selection of readers’ original circuit ideas.

Why not submit your idea? Any idea published will
be awarded payment according to its merits.

Each idea submitted must be accompanied by a
declaration to the effect that it has been tried and
tested, is the original work of the undersigned, and
that it has not been offered or accepted for publica-
tion elsewhere. It should be emphasised that these
designs have not been proven by us. They wili at any
rate stimulate further thought.

Articles submitted for publication should conform
to the usual practices of this journal, e.g. with regard
to abbreviations and circuit symbols. [°agrams
should be on separate sheets, not in the text.

UNIVERSAL PROBE

& \a——o Vee

PUSH
T0 R1 ON/OFF
IC3PINT4 SeND J Tk
R3 ).! -] 3
390 > 10k 52
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. v -
<_../\/\/L 3 2 6k8
27k s GROUND
g D1 RS cLIP &
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555 7
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T 10n T100n

220k
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DECOUPLE c4

INPUT
PROBE

100k

R7
100k
IC3PINT
9/4"

(EPB21

I1C3 = 4001

if the output lead were connected to one
side of a good capacitor and the input
probe to the other side, the logical ‘i’ in-
dicator may flash momentarily but logical
‘0’ should prevail. If now the ‘Push to
Send’ button is pressed, an alternating
current will pass through the capacitor and
the logic l.e.d.s will indicate pulses. This
test could be done with the unit set to
‘Trace’ and an audible indication of
capacitor operation will follow. The square
wave contains some high frequency har-
monics so most capacitors can be tested
in this way. High value electrolytic
capacitors may take some time to charge
through R3 and R4 before a logical ‘0’ is
shown. This fact could be used to estimate
the value of an electrolytic capacitor. The

TL1
2000
EARPHONE

-

(GREEN)
D3

TR4

unit should be calibrated with certain
known values. Charging time to 1.5V can
be counted since it will take 10s of seconds
and differences will be noticed between
capacitors of different sizes.
Semiconductor components may also
be tested using the logical high at the out-
put lead, and the input probe. Diodes will
conduct and show a logical ‘1° when the
output lead is connected to the anode and
input probe to the cathode. Where reverse
connection is made a logical ‘0’ will result.
Transistors may be tested in a similar
way—testing base-emitter, basc-collector
junctions.
J. L. Gordon,
St. Helens,
Merseyside.
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HE circuit shown is a Disco Lights

Sequencer with four channels rated at
whatever wattage the user chooses. The
unit, as well as having the standard “1 bulb
on, 3 bulbs off” operating mode has, in ad-
dition, two other operating modes, which
makes it considerably more versatile and
yet cheaper than the expensive units that
are bought commercially.

The two new modes are:

(a) An invert mode where instead of
*“1 on, 3 off” there is the converse
mode of ““3 bulbs on, 1 bulb off”
which gives a higher ambient light
level.

(b) A pulse/chain mode which gives a
pronounced effect of the bulbs be-
ing pulsed rather than the usual ef-
fect of switching instantaneously
from one bulb to the next and
results in a very convincing
stroboscopic effect being obtained.
This strobe effect is greatly enhan-
ced if different coloured bulbs are
used and an exciting strobe
lighting display occurs when fast,
lively disco music is being played.

From the technical viewpoint the circuit

features some distinct advantages over
some commercial units. It has zero voltage
switching so essential if r.fi. is to be
avoided and has the unique feature of
powering the bulbs on both the positive
and negative swings of the mains supply
which means that the bulbs have full
power and give full illumination in contrast
with many commercial units that supply
only half-wave to the bulbs. In addition,

DISCO LIGHTS SEQUENCER
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there is the all important safety aspect,
because many commercial units require
their circuitry to be live and so are inheren-
tly dangerous; however, the design given
here has its circuitry tied to the neutral rail

c3 4
T T

and so the circuitry is harmless if acciden-
tally touched.

P. McChesney,

Wirral,

Merseyside.

SONY TC377 open reel stereo recorder, mixing,
s.0.s. echo £120. Swap UK101 plus/or expan
sion, printer etc. Mr. M. A. Saunders, 7 Drumcliff
Road, Thurnby Lodge, Leicester LES 2LH.
ORGAN keyboards, plastic keys, metal frame
complete with contacts £13 plus postage.
Rhythm unit £20 o.n.0. Mr. R. |. Tait, 114 Crab-
tree Lane, Bromsgrove, Worcs. Tel: Bromsgrove
71862,

FOR SALE Acorn Atom + extras. Engineering
magazines 1978-80, for details write or see
page 62 P.E. Sept. Pete Stephens, 49 King's
Court, Bishops Stortford, Herts CM23 2AB.
{0279) 52719 after 9p.m. and weekend.
WANTED information on a project on a Disco
_Desk with built in light effects built in front. £2.
For information, J. R. Worton, 1 St. Giles Cres-
cent, Willinhall Road, W/ton.

BACK numbers PE, Television, May 1980,
August 1982. All good condition. Reasonable
offers. A. Craig, 27 Dan's Road, Ballymena,
Northern Ireland. Tel: Ballymena 42949.

VIDEO Recorder {Philips) CCTV camera, lens,
modulator, tapes, etc. ldeal experimenters
monochrome system. (Working) £90 o.n.o. David
Palmer, 110 Ramsden Square, Cambridge,
Cambs. CB4 2BL.

COMPUKIT 8K, Cegmon f£140. Ohio 610
Board 24K RAM f£150. Single disk unit £230.
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Premier screen kit £45 + extras. R. W. Alderton,
77 Wilkinson St., Sheffield 10. Tel: 2057 1.
UK101 8K, excelient 9 inch National monitor,
cassette recorder, software, 7 books, magazines,
bargain £ 185 o0.n.0. 70 Electronic magazines HE,
EE. 01-856 2797. Mr. Rivander Bahra, 218
Shootershill Road, Blackheath, London.
WANTED IC's FDY7022P and FDY7023P
used in Gross Desk Calculator 2131. Tel: 0495
245825 (after 6p.m.). J. Edwards.

MAPLIN 4600 Synthesiser offered around
£450. Falkon R/C helicopter complete, offers
around £185. Mr. R. Bailey, 52 Princess Street,
Case Terrace, Nr. Walsall, Staffs WS7 8JN. Tei:
0543 77016.

WANTED. Charger and instruction manual for
Tandy TRS 80 Printer cassette interface. Mr. K.
Wenman. 2 Hythe Road, Sittingbourne, Kent.
MAGAZINES for sale, 4 bound volumes P.E.
'64—'66, PE. '66-'68 plus 100 P.E., PW., EE.,
P.T.V. Dec. 1945 to 1980. £30. J. Jones, 10
West Harbour Road, Charlestown, Fife, Scotland.
Tel: Limekiins 872118.

AVO 73 (Not digital) £45 o.n.o. Phone Wickford
62943 after 4p.m. Mr. A. Ding, 71 Ethelred Gar-
dens, Wickford, Essex.

UK101 8K rough case Mono 1 and WEMON. All
RS232 components fitted. £150. S. Morgan, 17
Willenhall Road, Bilston, West Midlands WV 14
6NW. Te!: Bilston 403416.

WANTED e.h.t. output transformer for a Teleton
Anex 12" b/w portable television modet TA-12.
N. Kay, 4 Harland Close, Cosby, Leicester. Tel:
Leic. 865037.

WANTED buy, loan, service manual or circuit
diagram Civic radio XR5930 Hungarian Rhap-
sody. Will pay postage. D. Jackson, 77 Andover
Road, Winchester S029 6AU.

NAD 3020 stereo amplifier perfect condition
and working order, little used. £65 o.n.o.
Rustington 5615. Mr. S. Busbridge.
ELECTRONIC continuity checker. New, audible
tone, safe around semiconductors, sounds over
150k() valuable test piece £5-00. Paul Wilson,
2 Ramage Road, Carluke, Strathclyde, Scotland.
Tel: 50374.

MAGAZINES for sale, P.E., PW. EE., Jan
65-July 75. Details on request. Tel: 061 764
9634. lain Kent.

12LBS electronic components inc. soldering
iron. Also 13lbs. inc. ready made p.c.b.s with
batteries, £12-50 each. lan Wilson, 10 Lowgate,
Gosberton, Spalding, Lincs. Spalding 840256.
MAPLIN MES 53 Organ, MES 55 Rhythm,
Touch Sensitive piano + cabinet. Give away at
£400. Tel: (06076) 67069. A. Laurent.
WANTED any non-working or part built
Microcomputer. Jain, 17 Taylors Lane, London
NW10.

PE RANGER, hand held C.B. complete, aerial
microphone. Ideal Christmas present. £35 o.n.o.
01-551 3914. Jonathan Roberts.

STUDENT leaving soon. Lots of articles for sale.
Good value, s.a.e. for list. K. Y. Chang, 70 Ashley
St., Glasgow G3 6HW.

LAB GEAR pattern generator E 5180E £40-00.
V. Phiilpott, 85 Prince Charles Road, St. Peters,
Broadstairs, Kent. Thanet 61824.
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Who but the people who made the micro possible
could help you understand it?

exas

_  Instru
lectronic Library:

nents

An in-depth series in understanding today’s world of electronics.

The Understanding Electronics Series was specially
developed and written to give you an in-depth knowledge of this
world.

Each book is comprehensive, yet casy to understand, As
informative tor the electronics butt as tor someone who's simply
interested in what's going on today.

Together the library will give you the most complete range
of titles available. Take advantage of our introductory offer
and choose the book, or books you want trom the titles below.
You'll ind whole new worlds of advanced technology unfolding
before vou.

Evervthing you've always wanted to know about:

L. Understanding Electronic Control of Energy Systems.
Ist edirion. Ret. LCB 6642, Covers motor, generator, power distribution,
heating, air condirioning, inrernal combustion engine, solar and nuclear

systems, Softhound 272 pages. £3.95.

2. Understanding Electronic Security Systems.

Ist edition. Ref. LCB 7201 A complete guide covering the basics of hard
wired, photosensitive, infrared, ultasonic and microwave systems and their
use in different applications. Softho.md 128 pages. £3.95.

3. Understanding Solid State Electronics.
3rd edition. Ref. LCC 3361 The principles of solid state theory. It explains
electrical movement, with intermediate tuition on the applications of solid
state devices. Softhound 282 pages. £3.95.

4. Understanding Digital Electronics. 1+t cdirion Ref. LCB 3311
Describes digital electronies in casy-to-tollow stages. It covers the
main tamilics of digital mtegrated circuirs and data processing systems.
Softhound 260 puges. £3.95.

5. Understanding Microprocessors. Ist cdiiion. Ref. LCB 402 3.
Anin-depth ook at the magic of the solid state chip. What they are, what
they do. Apphications of 8-bir and 16-hit microprocessors; and design
from idea to hardware. Softboind 288 pages. £3.95.
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6. Understanding Computer Science. i« cdinon. Ref. LCB 5471
This book tells you in everyday English how today’s computer has
been developed, what goes on inside it, and how vou tell it what to do.

Softhotnd 278 pages. £3.95.

7. Understanding Communications Systems.

Ist edion. Ret. LCB 4521 An overview of all rypes of elecrronic communi-
cations systems. Softhound 282 puges. £3.95.

8. Understanding Calculator Maths. 1. cJiion. Ref. LCB 3321,
Brings together the basic information - tormulac. tacts, and mathematcal
tools —you need to “unlock™ the real power of the hand-held caleulator.

Softhound 230 puges. £3.95.

9. Understanding Optronics. 1. cdion Ref. LCB 5472.
Optronics is the application ot light and clectromics to perform a wide
range of usetul tasks. From car headlighes 1o missile gudance systems.

Softbound 270 pages. £3.95.

10. Understanding Automotive Electronics.

Ist_edition. Ref. LCB 577% Learn how electronics 1s being applied to
auromobiles. How the basic mechanical, electcal and electronic tunctions
and the new microprocessors and microcomputers are being applied in
innovative ways tor vehicle drive rram conrrol, motion control and
instrumentation. Softhound 288 pages. £3.95.

How to order

Fill in the coupon below or it someone clse has already used i, simply:
1. List reterence numbers and quantities required.

2. Caleulate toral order value. Add £1.50 tor postage and packing.

3. Send the list, plus your cheque payable 1o Texas Instruments Lud,
PO Box 50, Marker Harborough, Leicestershire.

Allow 30 days tor delivery.
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April 39, May 49, June 37, July 24,
Aug. 47, Sept. 34, Oct. 28, Nov. 57, Dec. 49

RCA 1804, Weitek Corporation WTVOOS............ Jan. 25
Western Digital WD2123, Precision Monolithics

Incorporated OP-27 ......................o.... .. Feb. 25
National LM 1035, Texas Instruments 99000

Series, Signetics 8X60 .......................... March 66
Motorola MC146818, Triangle TDS 934,

Commodore International 6600.................. April 39
National LM363, Texas Instruments TL783

RCA 74HC Series ...........oocvviiinina . May 49
Mostek MK3824/3821, Raytheon RC4191,

Intel 27128 ..., June 37
National MF10, RCA CA3300D,

ITTSABO00 ... July 24
Cybernetic CY360, Texas Instruments TLO68,

Siemens SAB8256A ..., Aug. 47
DEC MICRO/T-11, SGS-Ates TDA2009,

TDA2320A, RCACDPI1871 .....cooiei ., Sept. 34
Analog Devices AD549, Intel {APX 186,

Teledyne TSC9403 .............coovviiiiiiinii, Oct. 28
INMOS IMS26000, Xicor X2816A, X2804A,

AMI Microsystems $3610, S3620 .............. Nov. 57
Motorola MC1468705 G2, Westinghouse D60T,

Precision Monolithics OP-22 ..................... Dec. 49
Strictly Instrumental by K. Lenton-Smith ......... April 52,

Aug. 54
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NEWS AND COMMENT

BAZAAR April 45, May 29, 47, 54, June 25, 36, 56,
July 21,46,52,61,71, Aug. 41,52, 55,
Sept. 30, 44,61,62,0ct. 51,65,

Nov. 46, 64, 65, Dec. 35, 46,47, 62
COUNTDOWN .......Jan. 18, Feb. 16, March 18,
April 14, June 14, July 12, Aug. 12,
Sept. 12, Oct. 18, Nov. 18, Dec. 20
EDITORIAL .........Jan.17,Feb. 10, March 17,
April 13, May 17, June 13, July 11

Aug. 11, Sept. 11, Oct. 17, Nov. 15, Dec. 17

INDUSTRY NOTEBQOOK by Nexus .......... Jan. 21, Feb. 19,
March 21, April 30, May 23, June 35, July 23,
Aug. 25, Sept. 15, Oct. 21, Nov. 29, Dec. 42

NEWS AND MARKET PLACE ... . .. Jan. 18, Feb. 16,
March 18, April 14, May 18, June 14, July 12,
Aug. 12, Sept. 12, Oct. 18, Nov. 16, Dec. 18

Macrochip Facd Lo
Microprofessor competmon .....

PATENTS REVIEW .. ..

_April 28
....0ct. 39

...... Jan. 63, Feb. 66, March 64,
Aprit 68, May 72, June 62, July 72,

Aug 64, Sept. 20, Oct. 50, Dec. 59

POINTS ARISING

.Jan. 18, Feb. 61, April 14,

June 14, July 12, Aug. 12,
Sept. 12, Oct. 18, Nov. 16, Dec. 20

READOUT
SPACEWATCH by F. W. Hyde

.. April 53, June 36
.. Jan. 29, Feb. 41,

March 68, April 66, May 55, June 51
July 35, Aug. 61, Sept. 26, Oct. 68, Nov. 40, Dec. 29

SPECIAL SUPPLEMENTS AND OFFERS

Automatic Test Equipment by D. Mandelzweig . between
pages 40 & 41 May

Cassettes ... Aprit 51, May 46, June 49, July 53
Aug 45, Sept. 27 Oct. 49, Nov. 56, Dec. 57
Loudspeakers April 31, May 65, Sept. 45

Migro-file by R. W. Coles ..... between
pages 40 & 41 Nov. 42 & 43 Dec.

PCB Drili .. ...Jan. 35

Quasar Cassette .Oct. 65

Sound Synthesis by A. R. Bradford M.Sc. .

. between

pages 36 & 37 June

Speechtime Clock Kit ... May 41
Special digital pulser offer Nov. 43
Using the {C Insertion Tool Oct. 27
Using your free cable ties Nov. 41
What CB? oo i i Jan. 39

f- _ _all m_ your
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Without fast and efficient communica-
tions, all the Army’s modern technology and

hardware would be useless.

Ratherlike rush-hour trafficindense fog.

But with potentially much more disast-

rous consequences.

For this reason we're asking a lot from
our Apprentice Technicians in the Royal
Signals these days.

Right now we have a limited number
of Technician Apprenticeships in Military
Telecommunications.

You've got to have four ‘O’levels, at grade
C or better, including Maths, English and
a Science subject before we'll be interested
in you. We'll want to be sure that you're the
right type, both physically and mentally, for
such a crucial and exacting job.

And well want to be convinced that
you've a real interest in Electronics.

Naturally, since were asking this much
of you, you'll expect quite a lot from us.

And you'll get it. If accepted, you'll go
for two and a half years training at the Army
Apprentices College in Harrogate, starting
on January Gth next year,

Practical Electronics December 1982

o

o SN74.37
r

& SNZ&ISO,
= FF 7948
CLEEEEE-T-4

There youll receive a technical education
in electronics equal to the best in the country,
leading to a minimum of TEC Certificate.

And at the same time an academic and
military training that will leave you in peak
mental and physical form, ready for early
promotion.

If you think you can handle this kind of
challenge, and you'll be aged between 16
and 17%2 in January, just fill in the coupon
or call in at your nearest Army Careers
Information Office, ideally before the end of
the month.

You'll find our address in the phone book
under “Army.”

I (Dept PE1 ) Lansdowne House. Berkeley Square,
London W1X GAA.

Name
Address

| Datcofbirth:
; Junior Army ==

Ii‘\pprenticeTechnician. Royal Signali‘

67



Sinclair ZX Spectr

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

colour and sound... e WL

high-resolution | kit
graphics... ,, ()
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First, there was the world-beating
Sinclair ZX80. The first personal computer
forunder £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclair world leadersin personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

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

Professional power-
personal computer price!

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

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

You have the facility to support
separate data files.

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

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

You may decide to begin with the
16K version. If so, you can still return it later
for an upgrade. The cost? Around £60.

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with amains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

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

X N \
Ea (2

FLASH BRIGHT

=

PAPER

Key features of the
Sinclair ZX Spectrum

@ Fuli colour—8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

@ Sound -BEEP command with variable
pitch and duration.

® Massive RAM-16K or 48K.

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

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

® ASCIl character set—with upper- and
lower-case characters.

@ Teletext-compatible —user software
can generate 40 characters per line
or other settings.

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

@ Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.
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The ZX Printer- The ZX Microdrive-

available now coming soon
Designed exclusively foruse with the The new Microdrives, designed
Sinclair ZX range of computers, the especially for the ZX Spectrum, are set to
printer offers ZX Spectrum owners the full  change the face of personal computing.
ASCli character set-including lower-case Each Microdrive is capable of holding
characters and high-resolution graphics.  up to 100K bytes using a single inter-
A special feature is COPY which changeable microfloppy.
prints out exactly whatis on the whole TV The transfer rate is 16K bytes per
screen without the need for further second, with average access time of 3.5
instructions. Printing speed is 50 charac-  seconds. And you'll be able to connect up
ters per second, with 32 characters to 8 ZX Microdrives to your ZX Spectrum.
perline and 9 lines per vertical inch. All the BASIC commands required for
The ZX Printer connects tothe rearof  the Microdrives are included on the
yourZX Spectrum. A roll of paper (65ft Spectrum.
2 long and 4in wide) is supplied, along with A remarkable breakt.hroug_h ata
G e ‘ fullinstructions. Further supplies of paper  remarkable price. The Microdrives are
A / are available in packs of five rolis. available later this year, for around £50.

How to order your ZX Spectrum
BY PHONE-Access, Barclaycard or Barclaycard or Trustcard.

Rs232 /network Trustcard holders can call 01-200 0200 for EITHER WAY-please allow up to 28

. personatl attention 24 hours a day, every days for delivery. And there’s a 14-day

interface board day. BY FREEPOST-use the no-stamp money-back option, of course. We want
This interface. available later this needed coupon below. You can pay by you to be satisfied beyond doubt-and we

year, will enable yé)u to connect your cheque, postal order, Access, have no doubt that you will be.

ZX Spectrum to awhole host of printers, o

termTlrr:aeI:gtn:n%:;?sr :2$&u33;3An dthe I—To: Sinclair Research, FREEPOST, Camberley, Surrey, GUIS 3BR. Ord:‘

astonishingly low price of only £20is | Qty Item Code ItemPrice Total

possible only because the operating £ £

systems are already designed into the Sinclair ZX Spectrum -16K RAM version 100 125.00

|
ROl | Sinclair ZX Spectrum ~48K RAM version 101 175.00
| Sinclair ZX Printer 27 59.98
ZX S t Printer paper (pack of 5rolls) 16 11.95
pec mm | Postage and packing: orders under £100 28 295
| orders over £100 29 495
| Total £

Please tick if you require a VAT receipt(_]

|
|
|
|
|
I
=
Avallable o—r‘ly *j enclose a cheque/postal order payable to Sinclair ResearchLtdfor& |
|
|
|
|
|
|
|

by m ail order | *Please charge to my Access/Barclaycard/Trustcard account no.

| ‘Pleas?detljelatelcomplete UL

as applicable

and only from i |
PLEASE PRINT

| [Name: Mr/Mrs/Miss |

- l - I T T I A I S I o |
EII l: EII |IAddfeSS A T S T T v (N S A
Sinclair Research Ltd, T T T T O Y T
Stanhope Road, Camberley, | N P S e e I A O B =): 1= SV I
Surrey, GU15 3PS
Tel: Camberley (0276) 685311. LiREEPOST— no stamp needed. Prices apply toUK only. Export priceson application.‘J
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BAKER £69
50 WATT Post £2
AMPLIFIER

P -~ ® s e
Superior quality Ideal for Hulla/PA systems. Dwico’s aud
Groups. Two inputa with Mixer Volume Controls. Master Bass,
Treble and Gain Controls. 50 watts RM8. Three loudspeaker
outlets 4, 8, 18 ohm., AC 240V (120V available).

BAKER 150 Watt AMPLIFIER 4 Inputs £89

Mono Slave 150W £75. post £2 Stereo Slave £125. post £2

DRILL SPEED CONTROLLER LIGHT DIMMER KIT.
Easy to build kit. Controls up to 480 watts AC malns. 23
DELUXE MODEL Ready Built. 800 watts. £5

STEREO PRE-AMP KIT. All parts to bulld this pre-amp.
3 ioputs for high, medium or low galn per channel, with
volume control and P.C. Board. Can be ganged to make
multi-way sterec mixers, £2-95

SOUND TO LIGHT CONTROL KIT MK 1}
Complete kit of parts, printed clrcuit. Mains transformer.
3 channels. Up to 1,000 watts each. Will operate from 200MV
to 100 watts signal source. Suitable for home Hi-Fi 215
and all Disco Amplifiers. Cabinet extra £4-50. Post 95p
OR COMPLETE READY BUILT IN CABINET 227
200 Watt Rear Reflecting White Light Bulbs. Ideal for Disco
Lights. Edlson Screw 75p each or 6 for £4 or 12 for £7-50.

TINTED PLASTIC EQUIPMENT COVERS
Sizes: 14} X 12} X 3in. £5. 163 X |5 X 4in. £5.

14 X 13 X 3gin. £5. 18 X (2} X 3in. €5. 16§ X 13 X 4in. £5.
175 X 133 X 44in £5. 213 x 14} X 2n. £5. POST £1.50.

R.C.S. LOW VOLTAGE STABILISED

POWER PACK KITS £3.95. Post 65p.
All parts and instructions with Zener diode printed circuit, mains
transformer 240V ac. Output 6 or 74 or 9 or 12V d.c. up to
100mA or less. Please state voltage required.

PP BATTERY ELIMINATOR BRITISH £4.50
Mains stabilized power-pack 9 volt 400mA D.C. with overioad
cut out. Size S X 3} X 2din. Post 50p. DELUX MODEL
Switched 3; 6; 7% 9 volt 400mA D.C. Stabilized. £7.50. Post £1

240V MAINS TRANSFORMERS‘s MPost

250-0-250 BOmA 6-3V, 3-5A, 6:3V |A X £2
3; 350V 250mA 6-3V 6 amp. ll%.as £2
220V 25mA, 6-3V |A £l

£2.
220V 45mA, 6:3V 2A £3, 250V 60mA, 63V 2A £3.50 £I

GENERAL PURPOSE LOW VOLTAGE

2A.3, 4,568, 9 10, 12, 15,18 24 and 30V £6.00 €2
IA 68 10.12, 16, 18,20, 24, 30, 36,40, 48, 60 £6.00 £2
2A.6.8.10. 12, 16, 18.20. 24, 30, 36, 40. 48, 60 £10.50 £2
3A76,8 10, 12016, 18 207 24, 30, 36, 40, 48, 60 £12.50 £2
SA 6,8, 10, 12, 16, 18,20, 24, 30, 36, 40, 48. 60 £18.00 £2
6V § am, €200 £f (5-0-15V 2 amps €3.75 €I
6067, 10oma €150 €1 16V 2 amps £3.00 £l
9V 250mA £1.50 80p 20V 1 amp £3.00 £|
9V 3 amp £350 £1 20-0-20V | amp £3.50 £1
9-0.9v 50mA  £1.50 20-40-60V | amp £4.00 {2
10-30-40V 2 amps £3.50 £1 30V |4 amp £3.50 (I
12V 3 amps £3.50 £ 30V 5 amps and

6-0-6V 1A £350 £1  17-0-17V2a €450 £2

£6.50 post 65p MINI-MULTITESTER
Deluxe pocket size precision moving
coil instrument. Impedance + Capacity
— 4000 o.p.v. Battery included. 11 ins-
tant ranges measure; DC volts 5, 25,
250, 500. AC volts 10, 50, 500, 1000.
DC amps 0-250pa: 0-250ma. Con-
tinuity and resistance O to 600K ohms.

[Do—Lun Range Doubler Model,

50,000 o.p.v. £18.50. 7x5x2in. Post £1

NEW PANEL METERS £4.50
50ua. 100pa, 500pa. 1ma,

5ma, 50ma. 100ma, 25 volt,

VU Meter. 500ma,

1amp, 2 amp.

Facia 24 x 2 x 1§in. Post 65p.

BLANK ALUMINIUM CHASSIS. 6 X 4in. £1.45; 8 X 6in.
£1.80; 10 X 7in. £2.30; 12 X 8in. £2.60; (4 X 9in. £3.00;

16 X 6in. £2.90; 16 X 10in. £3.20. All 2}in. deep. |8 swg.
ALUMINIUM PANELS. |8 swg. 6 X 4in. 45g; 8 X 6in. 75p;
14 X 3in.75p; 10 X 7in. 95p; 12 X Bin. £1,10; 12 X Sin. 75p; [6
X 6in. £1.10; 14 X 9in. £1.45; 12 x 12in. £1.50; 16 X 10in.
£1.75. ANGLE ALL 6 X § X fin. 18 swg. 25p,
ALUMINIUM BOXES. 4 X 4 X [}in.£}. 4 X 2} x 2in. £1.
3 X2 X lin£).6 X 4 X2in £1.60,7 X 5 X 3in. £2.40.

8 X 6 X 3in. £2.50. 10 X 7 X 3in. £3. (2 X § X 3in. £2.75.
12 X 8 X 3in. £3.60, All 18 swg with lids.

HIGH VOLTAGE ELECTROLYTICS
0V 35p 8+8/450V 75p 80+ 40/500V €2
4/350v  35p 8+16/450V 75p 50+50/300v  50p

8/450V  45p 16+16/450v  85p (00+100/275V 65p
32/350V  50p 32+32/450V  £1.20 (50+200/275V 70
32/500V  75p 32+32/350V 75p 220/450V  95p
50/450v  95p 32+32/500V  £1.80 32+32+32/325V 90p

HEATING ELEMENTS, WAFER THIN Semi-flex|ble.
11 X 9 x}in. Operating voltage 240V, 250W approx. Suitable
for HeatinﬁPads. Food SVarmem Convector Heaters, Propaga-
tion, etc. Must be clambed between two sheets of metal, etc.
ONLY 60p EACH (FOUR FOR £2) ALL POST PAID. :

|

THE “INSTANT” BULK TAPE ERASER
Suitable for cassettes and all sizes of tape reels.
A.C. mains 200/240V. £9.50 Post 95p
Ideal all Computer, Tapes, Discs, Cassettes.
HEAD DEMAGNETISER PROBE £5.00.

A.C. ELECTRIC MOTORS POST 75p.
2 Pole, 240V, 0-2 Amp. Spindle—
1:43 x 0-212n. £1-75. 2 Pole,
240V, 0:15 Amp Double spindle—
1:75 x 0-16in. Each £1. 2 Pole,
120V, -5 Amp Spindle—0-75 x
0:2in. Two in series — 240V. 50p
each. Brush Motor. From a Food
Mixer 240V, -3 Amp High Speed
and Powerful Spindle—0-5 x
0-25in. £2-85. Good Belection.

B.8.R. Motors £4. Garrard Motors £5.

BAKER LOUDSPEAKERS

Model Ohms Inch Watts Tyge Price Post
Major 4,816 12 30 Hi-Fi  £14

Superb 816 12 30 Hi-Fi (24 £2
Auditorium 816 12 45 Hi-Fi €22 Q2
Auditorium 8,16 IS5 60 Woofer £34 £2
Group 45 481612 45 PA 14 £2
Group 75 481612 75 PA it £2
Group 100 816 12 100 Guitar  £24 £2
Disco 100 816 (2 100 Disco  £24 £2
Group | 816 IS 100 Guitar €32 [}
Disco 100 816 |5 100 Disco  £32 Q2

CROSSOVERS. 2-WAY 3000 c/s 30 wart 8 or |5 ohm £3.
3-way 950 cps/3000 cps. 40 watt rating. £4. 3-way 60 watts £6.
LOUDSPEAKER BR‘RGAINS

3 ohm, Sin, 7 X4in, £2.50; 64in, BX5in, £3; 8in, £3.50, |Oin, £5.
8 ohm, 2iin, 3in, £2; Sin, £2.50; é4in, £3; Bin, £4.50; 10in, £5.
12in, £6. 15 ohm, 3}in, 5X3in, 6X4in, £2.50.

25 ohm, 3in, £2; SX3in, 7X4in, £2.50. 120 ohm, 3}in dia £I.

DISCO MIXER. 240V, 4 stereo channels, 2 magnetic, 2
ceramic/tape, | mono mic channel, twin v.u. meters, headphone
monitor outlet, slider controls, panel or desk mounting, grained
aluminium facia. £40. Post £2.

DELUXE STEREO DISCO MIXER/EQUALISER as above
plus LE.D. V.U. displays § band graphic equaliser, left/ right fader,
switchable inputs for no/line, mike/line.
Headphone Monitor, Mike Talkover Swich ~ £95. PP 2.
BOOKSHELF HI-FI ENCLOSURES TEAK €30 pair.
18 X 11 X éin, |0 watts, 8 or 4 ohm. 2 way system. Post £2.
METAL PLINTH cut for Garrard or BSR

Size: [6 X 14 X 3in £4.00. Siver or Black finish. Post £2.
B.S.R. P204 SINGLE PLAYERS POST £2 each
SPECIAL OFFERS

Two speed 33/455"3;:" Hi-Fi Decks with Stereo Cartridges.
cueing device and e arm.

Ceramic Cartridge- 240V AC £15 or 9V DC £18.

Magnetic Cznndg:e - 240V AC £20 or 12V DC £24.

B.S.R. SINGLE PLAYER PI70 RIM DRIVE £20.00
3-speeds [lin. turntable, “Slim” arm, cueing device, stereo
cerami cartridge. 240V AC. Post £2.

B.S.R. DE-LUXE AUTOCHANGER £18
Stereo cartridge, plays all records. 3-speed. 240v AC. Post £2.

DECCA B.S.R. TEAK PLINTH (8% X 14] X 4in.
%ace for small amplifier. BSR Board £5 pos! £1.50.
ith Garrard Board £3 post £1.50. PVC covers £5 extra.

RADIO COMPONENT SPECIALIST

Dept. 3, 337, WHITEHORSE ROAD, CROYDON,

SURREY, U.K.  TEL: 01-684 1665

Pogt 50p Minimum. Callers Welcome.
Closed Wed. Same day despatch.
Access-Barclay-Visa, Lists 31p.

improving the tuning of your car.
and economy.

sonalised combination to restart.

* o % *

parts needed. Full instructions provided.
* Imperial or metric read outs.

"One of the neatest, most comprehensive and most useful of these car
computers that we have yet come across . . ."”

Economy — save petrol by improving your driving technique and
Performance — dynamic checks on timing to improve performance
Security — protect your car by disabling the ignition. Enter a per-

Attractive, easy to fit, easy to operate —~ comes complete with all

The PE car computer has been specifically designed as an integral part
of your car dashboard. Using highly accurate speed and petrol g
sensors it allows you to improve the fuel efficiency of your car by
providing information on fuel consumption and tuning.

Practical Motorist

ow

OPEN FRAME MONITORS AVAILABLE FOR OEM’S

The PRINCE of Monitors

offers better Monitoring.
24MHz Bandwidth-ensures a clear crisp display.
Available with P4 White P31 Green AND L1 ORANGE

Scan 625 lines/50 Hz. Deflection 110°. Active rastar. 240x 172mm.

In all over 30 funct.ions including instant and average miles per gallon
(or litres per 100 kilometres), estimated time to arrival, fuel needed to
complete a journey, speed needed to meet an arrival time, acceleration

Bandwldth (3dB): 10 Hz-24 MHz (at 3dB points). Character display:
80 characters x 24 lines. Horlzontal frequency: 15625 Hz £ 0,5 KHz,
Vertical frequency: 50 Hz. Horizontal linearity: £ 3%. Vertical

tests, standing quarter miles and many more.

PE car computer:
Complete kit of parts:
Ignition cut-out

£88.50
£78.50
£7.75

linearity: % 2%. Geometric distortion: £ 1.5%. EHT (at zero beam
current): 13kV % 0.5kxV. Power drain: 30 Watt approx. Voltage
supply. 110V A.C. 50 Hz/220V A C. — 50 Hz/240V A.C., 50Hz/
* 10% upon request. Video Input: 2 x BNC - or CINCH — or
PL 259, (composite video) negative sync, input 0.5-4V p.p. across

All prices include VAT. Allow £1 post & package. Goods by return.
Send S.ALE. for list of separately available parts.

PIMAC SYST

20 Bloomfield Road, Moseley, Birmingham B13 9BY.
Tel: 021-449 0384

75 Ohms. X Ray radistion: conforms to I.E.C. Spec. No. 65. Overall
dimensions: 320 x 370 x 265 mm. Weight: 7 Kg. approx. Ambient
temperature: 0—-45°C.

OTHER CROFTON PRODUCTS INCLUDE: Computer peripheral
equipment, Frame grabber, Floppy disk drilves, Floppy disks,
Computer power supplies, C.C.T.V. monitors, Uncased monitors,
Monitor P.C.B's.,, Cathode ray tubes, VHF/UHF modulators, Video
switchers, Video distributlon amplifiers, Camera housings, Pan and
tilt units, Camera lens, Camera tubes, Printed circuit board service.

CROFTON ELECTRONICS LTD
35, Grosvenor Road, Twickenham, Middx, TW1 4AD.
Telephone: 01-891 1923/1513 Telex: 296093 CROFTN G

70

Practical Electronics December 1982




is an alternative to AUTOMATIC TEST EQUIPMENT which can be very expensive.
MICRODOCTOR is perfectly adequate for diagnosing faults in microprocessor
boards or computers in the REPAIR SHOP or on the PRODUCTION LINE. Reports
are PRINTED on the integral thermal printer. Tests supported are CHECKSUM,
RAMTEST, WAIT, READ, WRITE, ¥O READ, O WRITE, DUMP IN HEX, DUMP IN
ASCH. TEST DATA LINES {for shorts between data, address and rails), SEARCH
(for two specified bytes), MAP (print a memory map of ROM, RAM, 'O and EMPTY
SPACE). Supports both multiplexed and non-multiplexed address/data. Standard
software will also DISASSEMBLE in Z80 mnemonics — other disassemblers cost
extra. Programs for board-testing can be written in MINUTES - and retained for
MONTHS even if the power is switched otf (CMOS RAM is backed-up with
rechargeable battery). Capacity is 15 ditferent
programs of 12 tests each. Included are two
PROBE CONFIGURATION CARDS (One Z80. other
uncommitted), PROBE with 24 inch cablie and
40-pin DIL plug — and POWER SUPPLY. Extras
available are 6502 disassembler retrofit . .. £35,
Clip-over PROBE (only needed if uP is soldered-
in)... £35.

Otivert: Typecmiter Interdaces

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

pay carriage on typewriter if we fit).

Thandar Logic rnalyoer Entiancements

The THANDAR TA2080 LOGIC-ANALYSER was NOT designed by DATAMAN —
but we like this instrument and use it for product development. When writing
software we use SOFTY for ROM-EMULATION, following the program-flow on
the TA2080 screen. We modified our TA2080 to make it more useful; adding an
RS232 QUTPUT TO PRINTER — also Z80 and 6502 DISASSEMBLERS. Now we
can follow program operation in MNEMONICS on-screen and print TIMING or
STATE DIAGRAMS and DISASSEMBLED CODE. Cost of this RETROFIT kit (12K
of program ROM, socket for RS§232, interface board, instruction sheet) is, it
fltted by us and purchased with a TA2080 £195.00

it purchased as a kit without TA2080 £295.00

Yes, we stili have a few old faithful 3 rail EPROM PROGRAMMERS around. as

seen in Kensington Science Museum, if you are still using 2708's get yourselt
this tine old classic at a bargain price £95.00

Ultra Tiolet Eprom Enasens from £33.00

£195.00
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uses the MOST POWERFUL LANGUAGE OF ALL - direct

ASSEMBLER MNEMONICS. MENTA has VISUAL AIDS to program
development which the big systems lack: a TV display of PROGRAM,
REGISTERS and STACK; single-step operation (watch the cursor move from
instruction to instruction, see the register-contents change, observe stack
operations, etc.) BUGS can be fixed immediately without reassembling. Full
speed operation is supported too — with or without BREAKPOINTS. Designed
originally for the Schools’ Council to teach microprocessing, MENTA is a
complex CONTROLLER in its own right, like any other Z80 system, with practical,
commercial applications in ROBOTICS. Features include CASSETTE
INTERFACE, ASSEMBLER/EDITOR, serial

DISASSEMBLER (now included as

standard), 24 bits of ¥O - also TV FLYLEAD.

POWER SUPPLY and COMPREHENSIVE

MANUAL with SOURCE-CODE LISTING.

SOFTY has functions equal, at least, to equipment which sells tor over £500.
SOFTY EMULATES AND PROGRAMS 2716, 2516, 2732, 2532 EPROMS. (The type
is selected by a personality switch. SOFTY will copy any of these EPROMS to
any other). SOFTY has a HEX KEYPAD, afast CASSETTE INTERFACE, a
MEMORY MAP TV DISPLAY with powerful editing - such as INSERT, DELETE,
SHIFT-BLOCK and many other facilities - too many to list here. R$232 SERIAL
and CENTRONICS PARALLEL routines for INPUT
and OUTPUT are standard. The price includes TV
FLYLEAD, POWER SUPPLY and ROM
EMULATOR CABLE WITH 24 PIN DIL PLUG.
SOFTY is used as a DEVELOPMENT
SYSTEM tor new products or just as a
STAND-ALONE EPROM PROGRAMMER.

BARD HOUSE, (49
WALL ROAD,
HESTER, DORSET DT1 1RX.
Telephone: Dorchester (0305) 68066
Telex 418442 DATAMAN

Prepaid orders normally shipped by return
Prices inctude first-class recorded post in UK
Securicor, Red Star. etc. al extra cost.

VAT should be added at current 1ates.

MAAANT
S
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ELECTRONICS IS A

FINE HOBBY

VELLEMAN-KIT

Velleman electronic kits are designed using the latest technologies, they are well packaged, include diagrams and instructions for

assembly and application, and are graded by difficulty.

The kits listed below are some of the more popular ones and the prices include VAT and post and packing.

K1823 1 amp power supply £6.99
K1874 Running light £12.56
K2543 Transistor ignition £9.97
K2565 Tape/Slide synchroniser £9.66
K2569 Three tone chime £6.56
K2575 Microprocessor doorbell £15.53

K2577 Motor speed control £7.59
K2557 Digital Thermometer £26.57
K1682 Microprocessor timer £48.37
K1771 FM Oscillator £5.45
K611 7 Watt amplifier £5.14
K2580 Powerswitch dimmer £9.34

Our free illustrated catalogue is available on request from:

Velleman (U.K.) Limited,
P.O. Box 30,

St. Leonards on Sea,
East Sussex TN37 7NL.
Tel: 0424 753246.

Stocking distributors:

Baxol Tele Exports: Ballinaclash, Rathdrum, Co. Wicklow, Rep. of Ireland.

S & R Brewster Ltd: Union Street, Plymouth, Devon.
Marshalls Electronics: 85 West Regent Street, Glasgow.
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Revolution in circuit
board maker kits from
leading manufacturer

CIRCUIT MAKER

The CM100 Circuit Maker provides everything necessary to produce
ositive photographic film masters from same-size published circuit

ayouts and to make either single or double-sided boards from these or

other positive film masters.

Features

® Economic and simple to use.

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

Photographic experience not needed.

Simple etching process.

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

Ergonomically designed storage pack which includes free-standing
shelf for chemicals.

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

Special clearing process ensures excellent clear positive film
masters.

Photoresist available in non-aerosol form to eliminate ‘spotting’
when applied to the board.

Mercia Electronics, Coronet House, Upper Well St., Coventry CV1 4DF,

merdia

ELECTRONICS

Send for full illustrated brochure
and price details, post to:

Coronet House,
Upper Well Street
Coventry CV1 4AF
Tel: (0203) 58541

CAN WE SELL YOU SOME
FRESH AIR?

ZEPHION

NEGATIVE ({ON GENERATORS

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

The ZEPHION negative 1on generator produces millions of
these negatively charged molecules every second, flooding your
home or office with invigorating mountain-fresh air.

Many users of these ion generators claim greatly increased

alertness, loss of lethargy (particularly in stuffy, smoky
offices) and relief from hay fever. asthma and many breathing
problems."”
| BUILD IT YOURSELF! _ _____ cione soupen. 2
TO:- Dataplus Developments NAME : -
81,Cholmeley road | T~ " T T o o T o T o T T
Reading, Berks, |  ADDRESS:-

Prices include VAT & postage; allow 1 days for delivery.

ZEPHION KITS @ £21.50p _ _
(Kits include all parts) ~ ~~~~~ "~~~ -~ - TTTT oo ~7
ZEPHION AIR TONERS

BUILT AND TESTED. € £29.80p

Money immediately refunded if
items returned in good condition,

DATAPLUS PE
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SERVICE TRADING CO-rrrer—

WHY PAY MORE?

MULTI RANGE METER. Type MF15A ac. d.c.
volts 10 - 50, 250, 500, 1000. Ma 0-5, 0-10,
0-100. Sensitivity 2000V. 24 range, diameter
133 by 93 by 46mm including test leads. Price @
£7.00plus 75p P & P.{£8.91 inc. VAT & P}

METERS (New) — 90 mm DIAMETER

A.C. Amp., 0-1A 0-5A, 10A.

A.C. Voit. 0-300V.

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

D.C. Volt. 15V, 30V.

All types £3. 60 ea. + P. & P. 75p (£5.00 inc. VAT), except O-
50A, 0-100A. D.C. price £6.00 - 75p. P. & P.{£7.76 inct. VAT).

HEAVY DUTY SOLENOID, mf by ‘[—

Magnetic Devices. 240V. A.C. . i
Intermittent operation. Approx. 20 ib. Ll

pull at 1.25 in. Ex-equip. Tested. Price:

£5.95 P & P. £1.50. (£8.57 incl. VAT). =

RA&T - "3
240V AC SOLENOID. Approx: 10ib pull. 10% rafin A$r|1&6

af
8?x33x26mm. Price £1.75 + P. & P. 54p (£2.63 incl.
PN
12V D.C. SOLENOID. Price: £1.50 + P. & P. 40p. (£2.18 incl.
VAT). N.M.S.

WESTOOL SERIES D6 Model A3 24V. D.C. Price £1.50 +
50p p. & p. (Total incl. VAT £2.30)

WESTOOL SERIES D4 Mo)del A.24V. D.C. Price £1.00 - 30§)
Solenoid. Push or Pl‘.l“'

p. & p. {Total incl. VAT £1.50
AG/GT 24v. D.C. 70 ohm Coil

Adjustable travel to 3/16 in. Fitted with mounting brackets and
spark suppressor. Size: 100 x 65 x 25 mm. Price: 3 for £2.85 P.
& P.50p. (min 3 off.) (£3.85 incl. VAT). N.M.S.
MINIATURE SOLENOID FLUID VALVE

12V D.C. 15 ohm coil normally closed. Stainless

steel body with variable flow adjuster " B.S.T

inlet and outlet.

Size: 58x27x25mm. Weight: 130 g

Price: £2.60 - 35p. P. & P. (Total |ncI VAT £3.39).

230V A.C. SOLENOID OPERATED FLUID

VALVE. Media: Air, Gas, 7 psi. Water 5 psi. 3/8" inlet/outlet.
forged brass body. Normally closed. Manuf. by Durance Asco.
Price: £5.50 +~ £1.00 p. & p. (Total incl. VAT - £7.48).

SOLID STATE EHT UNIT

Input 230V ac. Fully isolated output 10mm spark. Approx.
15Kv. Built in 10 sec. Timer. Eais/ modified for 20 sec, 30
sec, to a continuous operation.

Designed for boiler ignition. Dozens of uses in the field of
physics and electronics, eg. supplying neon or argon tubes
etc.

Size: Length 165mm, width 85mm, height 50mm. Weight
530 grammes, Price £5. 75 pence post & packm
Total inc. VAT £6.61. 8

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

200 watt {1 amp inc. a.c. voltmenter £15.00
0.5 KVA (24 amp MAX) £19.00
.1 KVA {5 amp MAX)
.2 KVA {10 amp MAX)

;95

10 KVA (50 amp MAX)
16 KVA {75 amp MAX) £270.00

3-PHASE VARIABLE VOLTAGE
TRANSFORMERS

D;al prul 200-240V, or 380-415V. Star connected.

KV, 5 amp per phase max. £10:

BKVA 10 amp per phase max £162 00 Cagl\?%qr packing
10KVA 16 amp per phase max.  £329.00 extay

LT TRANSFORMERS

Phone for enquiries or send sae for leaflet.

SNIPS OF THE MONTH

National R. Relay 12V. D.C. high speed 1 ¢/o. 1 amp contacts.
Magnencally shielded. 1 pitch. Price: £1.25 post paid (£1.44
incl. VAT).

Omron Tyge M. 24V. A.C. 4 c/o. h.d. Price: BOp post paid {92p
incl. VAT). Base 20p post paid {23p inci. VAT)

220/240V. Primary; secondary 24V & 4A. L.T. Transformer, fully
shrouded. Price: £4.50 + £1 p. & p. (£6.38 incl. VAT).

NDUSTRIAL STROBE KIT
Suntable for both Industrial and Educational purposes. Kit
when assembied produces a variable speed 1 to approx.
70 fiash per second. Light output approx. 0.5 joules.
Pncesass cae. £27.00 + £2.00 P. & P. (total mcl VAT

Super Hy-Light Strobe suitable disco. theatrical use
etc. (approx. 16 joutes). Price £40.
P. & P. £2.00 (£48.31 incl. VAT).
Suitable cases for either type £11.00 P. & P. £2.00
{£14.95 inct. VAT). Super Hy Light Strobe Kit, details on
receipt of foolscap sae.

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

ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

4ft. 40 Watt £8.70 incl. VAT £10.00 (callers only}

2ft. 20 Watt £6.20 P & P £1.25 (£8.57 incl. VAT)

(For use in s(an bl pln fittinas).

12in. 8 Watt P. & P.45p (£3.97 inci. VAT)

9in. 6 Watt £2 50 P & P.45p (£3.3% incl. VAT).

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

Complete baltast unit for either 6”, 9" or 12" tube 230V AC op
£5.50 P. & P. 55p (£6.96 incl. VAT). Also available for 12V DC
op £5.50 P. & P. 55p (£6.96 incl. VAT)

BLACK LIGHT BULBS

A.E.G. CONTACTOR

Type LS6/L11. Coil 240V 50 Rs. Contacts —~ 3 make: 600V:
20amp. 1 break. 600V: 20amp. Price’ £5.75 P. & P. 75p. (£7 47
incl. VAT). M.S.

AMF CONTACTOR
%:730\{) AC coil 2 ¢/o 25amp contacts £5.50 P. & P. 75p total

ARROW-HART MAINS CONTACTOR
Cat. No. 130A30. Coil 250V or 500V. AC Contacts 3 make 50
amp up to 600V. AC 20 hp at 440V. 3 phase. 50 Hz. Price:
£7.75 + p&p £1.00 (total |ncl VAT £10. 065D

SMITH BLOWER

Type FFB. 1706. Small, quiet. smooth runmng 240V, AC
operation. Qutput aperture 45x40m Overall _size
135x165mm. Flange mounting. Price: £4. 75 P. & P. £1.00
(£6.61 incl. VAT). Other types available. S.A.E. for details. N.M.S.
MICRO SWITCHES

Sub. Min. Honeywell Lever m/s type 3115m 906ft.

10 for £3.50 post paid (£4.03 incl. VAT). These V3

types.

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

Shont Lever type 16amp. rating (Crouzet) 10 for

£4.00 (£4.60 inct VAT).

Long Lever 10 amp C.0. 10 for £4.50 (£5.18 incl. VAT)

Cherry E51 Rotary action low torque microswitch 5 amp contact
£3.50. (£4.03 incl. VAT). N.M.S.
D.P. C/O lever m/switch mfg. by Cherry Co. USA. Precious metat
low resistance contacts. 10 for £3.00 P. & P. 50p. (£4. 02 |nc|
VAT). {min. order 10). M.S.
A.C. Wkg. TUBULAR CAPACITORS.
Fraction of makers price. Motor start etc.
AC 60

1.5 mfd. 440V 5 mfd. 400V.A.C £1.25
2mfd. 250V.AC. 60p 5.3 mfd. 160V.A.C. 60p
2mfd. 450VAC. 75p 5.4 mfd. 280V.A.C. 75p
2.2 mfd. 440VA.C. 75p 7.5 mfd. 200V A.C. £1.00
3mfd. 440VAC. £1. 00 15mfd. 440VA.C £2.50
4.1 mfd. 440VAC £1.00

P. & P. up 10 2.5 mfd. 25p. 3 mfd. to 20 mfd. 60p. Al plus VAT
SPECIAL DISCOUNT fOR BULK ORDERS M.S

24 volt. D.C. BLOWER UNIT

Precision 24 volt. D.C. 0-8 amp Blower that works well on 12V
0.4 amp D.C. Producing 30 cu. ft. min at normal air pressure

£4.50 P. & P. 75p. (incl. VAT £6.04).

INSULATION TESTERS NEW!.
Test to I.E.E. Spec. Rugged metal construction
suitable for bench or field work constant speed
clutch Size L Bin W 4in H 6in weight 6ib. 500V.
500mohm. £49.00 + £2.00 p. p (total incl.
VAT £58.65). 1000V 1000My,, £ & P.
£2.00. (£65.55 incl. VAT). SAE. for Ieaflet ~

Yet another outstanding offer.

IMFD 600V Dubilier wire ended capacitors. 10 for
E‘l.Sg P. & P. 50p. {£2.30 incl. VAT). {(Min. 10}
NMS.

All Mail Orders Callers
Ample Parking Space
Showroom open Mon-Fri.
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Self-ball d Mercury UV. 175W Bulbs,
available for either Brz or E.S. fitting. Price
incl. p&p & VAT £11.50,

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

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

LAR SR S 2 20 25 25 0 28 N K IR IS e

EPROM ERASURE!

Why waste money? Build your own EPROM ERASURE
for the fraction of the price of a made- up Unit.
?Iete Kit of parts less case to include 12" 8 watt
Angst Tube, Ballast Unit, pair of bi-pin leads,
Neon Indicator, Safety Microswitch, onfoff Switch, and
Circuit. LESS CASE. Price: £13.60 + 75p P&P (Total
inc. VAT £16.50)
WARNING: Tube used in this circuit is highly
dangerous to the eyes. Unit MUST be fitted in suitable

****************

Superior Quality Precision Made
NEW-POWER RHEOSTATS

embedded
assembly,

*

* % Kk k K

*
»*
»*
*
»*
*
*
*

New  ceramic
winding heavy
continuously ra

5 WATT 5/10/25,50/100/250 500/ tkQY/

1.6k(}. £3.10 P. & P. 30p. (£3.91 incl. VAT)
50 WATT 2500 £5.50 P. P. 50p (£6.90 incl. VAT)
100 WATT 1/5/10/25/50/100/250/500/1kQ/1.5k(/2 5k
35k £7.25 P. & P. 75p (£9.14 incl. VAT)
Biack, Silver, Skirted knob calibrated in Nos. 1-9 13in. dia.
brass bush. Ideat for above Rheostats 24p each + VA‘F

R E LA l s write in your enquiries.

230/240V A.C. 3 c/o. 11 pin base. Sealed 5 amp contacts

£1.35plus P. & P. 30p (£1.90 incl. VAT)

KMKI Relay. 230V. A.C. 1 c/o open type 10 amp contact, mf.
“Keyswitch” BOp P. & P. 25p Fi‘l 21 incl. VAT). 5 for £3.75

postpald (£4.32 incl. VAT).
V A.C. Sealed 3 c/o. 10a 11-pin. £1.50 + 25p P. & P
(CZ 01 incl. VAT).
24V D.C. Sealed 3 c/o. 7a. 11-pin. £1.35 - 30p P & P.{£1.90
inch. VAT)
24V D.C. 2 c/0. 7 amp contacts. Sealed, octal base. £1.30 P. &
P.30p (£1.84 incl. VAT}

construction
duty brush

Wide range ot AC and DC relays
available from stock. Phone or

by Carter. £5.50

£1 00 P & P (£7 48 mcl VAT)

7 {rpm Motor grpprox. 301b.in. 11OV A.C.
complete with Transformer for 240V A.C.
£9.25 ) £1.50 P. & P. (totat incl. VAT

&

£12.9

T1rpm WYNSCALE motor approx. 201b inch.
A.C. supplied with auto transformer 240V.
A.C. operation, £9.75 P. & P. £1.50 {£12.94 inci. VAT). N. M S

30 rpm. 230/240V. a.c. 50ib in. mf. PARVALUX.
Price £15.50 P. & P. £2.00 (£20.13 incl. VAT). NM.S.

42 R.P.M. 110 A.C. 50hz. 100Ib incl. reversible wilt operate on
230 AC. Speed remains at 42 R.P.M. but torque reduces by
50%. Price £16.50 P. & P. £2.60 (£21.28 incl. VAT). N.M.S.
Transformer for 240 Volt A C. op. £13.80 incl. VAT
38.3 rpm GEARED MOTOR, torque
35 Ib. in reversible. 116V A.C.. inc. start
capacitor. Price: £10.50 + £2.00 p&p
(total incl. VAT £14.38).

Suitable Transformer 230V A.C. operation, *
Price’ £6.50 + 50p p&p (total incl. VAT £8.05)

N.M.S.

N.E.C. GEARED MOTOR. 152 rpm 200 ib. in. 230V AC.
50 Hz. Ratio 9.2 to 1. Non reverse. Incl. capacitors. Fracnon
of maker's price: £37.50 + Carr. & VAT. N.M.S.

200 rpm. 35Ibs. in. 115V. 50kH.

Price: £‘|6 50P. &P £2. 00({21 28 IncI VAT). N.M.S.
Suitable Transformer for 230/240!

Price: £6.00 P. & P. £1.50 (£8. 62 |nc| VAT) N.M.S

230/240V A.C. SYNCHRONOUS GEARED
MOTORS

Trpm, 2rpm, 6rpm, 12rpm. 6 revs. per day. 12 revs. per day
Any type. Price: £3.90 « 40p p. & p. (€4.94 incl. VAT)

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

A.C. Cont. Rating. Non-reversible. Size 150mm +90mm - 85mm

spindle 8mm dia - 30mm long. Complete with capacitor and

relay for max. load starting. Offered at mere fraction of mfrs. price
£11.50 incl. of p. & p. & V,

Brand new CASSETTE TYPE MOTORS
3 types 3V. Price: 3 for £2.00 + 50p p. & p. (Tota!
R Eanl

230V a.c. FAN ASSEMBLY N\
Powerful continuously rated a.c. motor complete with 5 l/
blade 63in. Price £4.50 P. & P. 75p {£6.04 incl. VAT)
24V.D.C. GEARED MOTOR

24V. D.C. 200 rpm 10Ibs/ins. continuously rated geared Motor
mifg. by either Parvalux or Carter. Easily removed from chassis
containing 9x24V. D.C. Solenoids. microswitches, friction
clutch, precision gearing etc. etc. Ex-equipment London
Tr:n)spon Ticket Printer. Price: £8.00 P. & P. £2.00 (£11.50 incl.

SUB-MINIATURE PRECISION BUILT

GEARED MOTOR
3-9v. D.C. operation, speed 2-6 RP.M.
Current  consumption _incredibly only
2-5 M.A. Ratio 1670 1. Torque agprox 2lbs
inch plus. Motor German, earbox
Swiss.

Size: L. 4B mm. Dia. 16 mm.
Shaft L. 5 mm. Shaft Dia. 2 mm.
Price £8.50 inc. P. & P.

{Total inc VAT £9.78).

THOMAS SINGLE DIAPHRAGM
COMPRESSOR
Max. 20 psi 1; C.F.M. approx. 100 volts AC. Price £16 - £2

p&p. Total éo 70 inc. VAT or Total £26.45 to include
transformer for 230/240 volt A.C.

BLOWER/VACUUM PUMP. 3 phase AcC.
Motor. 220/250V or 380/440V. 1.425rpm. § hp. cont. Direct
coupled to William Allday Alcosa carbon vane blower/vacuum
pump. 0.9 cfm B hg. Price: £22.00
£29.90}

VEEDER-ROOT PRE-SET COUNTER
Type MG1636. 2 fig. countdown any number from 999 to 001.
230V AC 2 Wheel setting. Changeover Microswitch to inform
external circuitry on completion of countdown. Size: Width
85mm. Ht. 65mm. Dpth. 70mm. Price £4.00 - 75p P. & P
(Total incl. VAT £5.46)

SANGAMO WESTON TIME SWITCH
Type 5251 200/250V. a.c. 2 on/2 off every 24 hours. 20 amps
contacts with override switch dia 4 3 price £9.50 P. & P
£1.50 {£12.65 incl. VAT). Also available with
Solardial. R. & T

Type S2B8 1 on, or 1 timed c/o every 24
hours, day omitting device. Price. £11.00 -
£1 OOp & (£13.80 incl. VAT). N.M.S.
Type As above. plus 36-hours spring
reserve Less erspex cover. Price: £13 00
£1.00p. & p. (£16.10 incl. VAT).

e’

VENNER TIME SWITCH

ERD Time switch 200/250V a.c. 30 amp contact
2 on/2 oft every 24 hrs. at any manualf; pre-set

time. 36 hour pnn?\ Reserve and day omitting
devlce Built _to :ghest Electrictiy Board
i Price .50 P & P €1 50

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

D.C. Retays: Sealed 12V 1 c/o 7 amp octal base £1.00 P. & P
30p (£1.50 incl. VAT). Sealed 12V 3 ¢/o 7 amp 11-pin £1.35 P.
& P. 30p {£1.90 incl. VAT). 24V. Seaied 3 ¢/o 7 amp 11-pin
£1. 35P & P. 30p (£1.90 inci VAT)

]
lf‘ld 95 incl. VAT).

A.E.G.TIME SWITCH

80arhp. 2-on/off Spring Reserve Timeswitch,

Price £15.50 P. & P. £1.50 (£19.55 inc. VAT)
Please ailow 28 days for delivery

N.M.S. New Manutacturers Surplus
R. & T. Reconditioned and Tested

R.&T

S C e
BE)GRMX I!OAD,Els:vE:cBLoANnR !V4N5;;G;1-% %ﬂ 9 Little Nowport Street,
ACCOUNT CUSTOMERS MIN. ORDER £10.00

London WC2H 7J4J
Phone 01-437 0576

+ £4.00 p&p (total incl. VAT §



PHONOSONICS

SUPER SONIC DIY KITS

NEW MUSIC SUPER-KIT SERIES!

Basic functions plus a bit more! Self<ontained but may be intercoupled. More are coming to ultimately

achieve a modular sound synthesis & modification systems. All are mono, for stereo use 2.

it run from

9V to 15V DC supplies. Batteries not incl. Prices incl. UK P&P & 15% VAT. Sets incl. PCBs electronic
Ean_s instructions. Most also incl. knobs, skts, sw's, wire, solder, box. For more info send S.AE. (9 X 4 or
igger) for catalogue. Prices correct at press. E. & O.E. Desfau:h usually 7 days on most items. Payment:

CWO mail order or coliection by appointment. TEL 01-30:

6184 Mon-Fri. Access, Barclay, Am Express

accepted. Exports Sterling payment please. Export catalogue £1.

SUPER-BOOST
Boost those outside octaves! Each wunit has
depth & range controls

Super-Boost Bass SET-138-B £8.87

Super-Boost Treble SET-138-T £8.46

SUPER-CLEAN

Is hiss a problem? This could clean it up nicely.
SET-145 P.O.A.

SUPER-FREEK! 5

Gen-purpose freq-generator with Sine, Sq, Tri,
Ramp, Pulse & variations. Switchable
0.4?5.-47OKH1 pius fine tune.
SET-128 £18.44

SUPER FUZZ

Spiky fuzz with fringing effect. 3 controls, Fring-
ing Balance, Output. SET-135 €12.99
Also, auto-control for deeper fringing from
above. ;

SET-148 P.O.A.
SUPER-HUM-CUT
Humming badly? This steep notch filter really
cuts live or recorded r\um Tunable for
25-100Hz. SET-141 £11.43
SUPER-MIC-UP

Mic or guitar pre-amp with gain controt & Bass
& Treb cut sw's. SET-144 £8.92
Ditto less tone sw's SET-147 £6.13

SUPER-MIX

2chan mixer with variable input level & gain.
No tone controls. Use Super-Tone if rqd. For
more chans add several units.

SET-149 P.O.A.
SUPER-NOME
Variable metronome  with  audio-visual
accented beat marker. SET-143 £13.52
SUPER-PASS
Variable band-pass filter with gain & centre
freq control. T-142 £9.69
SUPER-TONE
Tone control for Bass & Treb cut, gain, &
range. SET-139 £13.62
SUPER-TREM
A powerful tremolo with depth and rate
controls. SET-136 £10.71
SUPER-VIBE

Vibrato with extra Phasing & Reverb controls,
plus rate & depth. An amuin& unit!
ET-137 £23.99
SUPER-WAH
Wah-wah with auto & manual controis
SET-140 £17.31

P.O.A: Price on Application — details in list

VERY POPULAR - STILL AVAILABLE

GUITAR EFFECTS: 8 mode filter & envelope shaper for most instruments
GUITAR FREQUENCY DOUBLER: Orig & doubled signals can be mixed
GUITAR OVERDRIVE: Sophisticated Fuzz with filter & shape controls
GUITAR SUSTAIN: Retains natural attack whilst extending note duration
PHASER: 6-stage automatic unit with variable speed control

SET-42 £15.92
SET-98 £11.75
SET-56 £21.17
SET-7S £11.77
SET-88 £21.08

LOTS OF OTHER STILL POPULARKITS OF VARIOUS TYPES BIG & SMALL ARE IN
OUR CATALOGUE.

These are suitable for CB or standard audio use
depending on socket type chosen (2 reqd for
most — see below). For kit contents & order
details see top left cols.

SIMPLE REVERB

Enhances the spacious quality of your transmis-
sion, and at full cantrol can produce that
‘Monster-from-the-Deep' effect. With control
over balance, echo and duration. The response
C.B. COMPRESSOR from hsteners is astonishing!

Really helps avoid blasting your mods and adja- §ET-|22-LS £€20.39
cent channels! Preset it for the maximum that
your rig will like and your signal strength won't
top it. T-133-LS €12.37

FUNKY-WOBULO!

Add a wobble to your warble! A voice tremui-
ant with depth & filtering modutation. | skt
reqd. SET-149 £11.49

FUNNY TALKER MK2

Medified ring modulator for fascinating metalfic
and modulated quality to your voke. Includes
new high-gain pre-amp, voltage stabiliser, and
output level controt  SET-93IMK2-LS £19.06
Add-on kit for MK| users to convert to the
MK2 (box not required). SET-33ADN £3.39

MAD-ROJ!

Space mvaders, machine gunf, police cars,
sounds like these & more from this 4-control
unit. | skt reqd. SET-146 €9.99

MULTIPLEXER
Are you using several front-end add-ons? This
unit splits the microphone signal in up 0 6
directions for feeding various extras, and also
contains a six-input mixer for recombining the
add-on signals onto one line. An extra two skts
reqd for each to-from direction.

SET-132-LS £11.60
MUSICAL CALL SIGN
Programme your own individua! 8-note call
sign. Push button operated for use when you
want. SET-121-LS £14.23

ROGER TWO-GONG
Two-tone gong-like sound automatically acti-
vated at the end of transmission.

SET-126-LS £14.72
SIGNAL COMPARATOR
Uses special threecolour LED:s to give a visual
indication of speech level. Also compares mic-
rophone level with levels from other units such
as Roger Bleeps, etc. Helps avoid overmodula-

SINGLE ROGER

Gives a single bleep of a preset duration and
pitch when the microphone switch is released
at the end of transmission SET-127-LS £10.07

SPEECH PROCESSOR

Dramatically improves the inteligibllity of
ch signals. We are making many sales on

this directly because people have heard it on

the air! SET-#10-LS €11.77

VOICE FILTER

For limiting the frequency band-width that
reaches the rig from the microphone, belping
to reduce background noise. Six selectable
ranges plus by-pass. SET-131-LS £12.97

VOICE OPERATED SWITCH
Release your hands for other things, let your
voice do the switching for you!

ET-123-LS £13.80

CB POWER SUPPLY

From the mid-range of 13.8 volts, can be set

anywhere between about 10V and 16V at

approx. 300mA. [deal for driving all these vari-

ous CB add-ons! (Mic skts not re uirec?.
SET-I3%-LS 13.85

CONNECTORS AVAILABLE

4-pin chassis-socket  SKT-SC4 46p plus P&P
4-pin line-socket SKT-LS4 P.O.A.
4-pin chassis-plug PLG-SP4 46p plus P&P
4 lne plog. PLG-LP4 62p plus P&P
S-pin 180 DIN chas-skt SKT-KS 16p plus P&P

S-pin 180° DIN Iir\e—plu&LG KP 34p plus P&P
A plus

Std mono plas chas-skt SKT-US 20p plus P&P
Std mono plas line-plug

PLG-UP 18p plus P&P
If connectors ordered with kits in this ad, no
P&P charge, else add 60p to total cost

COMING SOON!

PHONOSONIC

DEPT PE2D, 22 HIGH STREET, SIDCUP, KENT, DA14 6EH.
FOUNDED 1972. A DECADE OF DESIGN AND DELIVERY!

tion and cross channel break-through.
SET-129-LS £16.7 HISSING SID
207 Lle2 vIJABBER»VO)(
HEEBY-JEEBY
and others!

watch our ads & lists.

(4

RUDIO

L The firm for Speakers |

(Z

L The firm for Speakers |

Bigger and Better for 1982
the colourful Wilmslow Audio brochure
—the definitive loudspeaker catalogue!

Everything for the speaker constructor — kits, drive units,
components for HiFi and PA.

50 DIY HiFi speaker designs including the exciting new
dB Total Concept speaker kits, the Kef Constructor range,
Wharfedale Speakercraft, etc.
Flatpack cabinet kits for Kef, Wharfedale and many others.
* Lowest prices — Largest stocks #
+ Expert staff — Sound advice %
* Choose your DIY HiFi Speakers in the comfort of our *
two listening lounges
(Customer operated demonstration facilities)
+ Ample parking *
Send £1.50 for catalogue
({cheque, M.O. or stamps — or phone with your credit card number)

* Access — Visa — American Express accepted *
also HiFi Markets Budget Card.

35/39 Church Street, Wilmslow, Cheshire SK9 1AS

B Lightning service on telephoned credit card orders!
Please allow 7 days for delivery

0625 529599

74

TERRIFIC VALUE!!!

We have a big store to clear. 100 tons of
stock must go 10 kilo parcel of unused parts.
Minimum 1,000 items includes panel meters,
timers, thermal trips, relays, switches, motors,
drills, taps and dies, tools, thermostats, coils,
condensers, resistors, etc. et¢, Individually

REVERSIBLE MOTOR WITH
CONTROL GEAR

Made by the famous Framco Company this
is a very robust motor, size approximately
7%" long, 3% dia. 3/8" shaft. Tremendously
powerful motor, aimost impossible to stop.
{deal for operating stage curtains, sliding
woutd cost you a fortune! doors, ventilators, etc., even garage doors if
YOURS FOR ONLY £11.50 pius £3.00 post. adequately counter-balanced. We offer the
motor complete with controf gear as
IONISER KIT follows
Refresh your home, office, shop, work room, « 1 Framco motor with gear box. « 1 manual
etc. with a negative ION generator. Makes you  reversing and on/off switch. » 1 push to start
feel better and work harder — complete mains  switch. « 1 x 100w auto transformer. « 2
operated kit, case included £11.95 plus £2.00 {imit stop s\ atches, » 1 circuit diagram of
postage cannections. £19.50 plus postage £2.50.

CAR STARTER/CHARGER KIT  gp|T MOTORS

This kit has no doubt saved many motorists

from embarrasment in an emergency you can

start car off mains or bring your battery up to

fuilt charge in a couple of hours. The kit com-

prises: 250w mains transformer, two 10 amp

bridge rectifiers, start/charge switch and full L

f instructions. You can assemble this in an ™
-

-
[ - .
== 1M
ik .
evening, box it up or leave it on a shetf in the

H garage, whichever suits you best.
i Prica: ONLY £12.50 + £3.00 post.

3 — 30V VARIABLE VOLTAGE
POWER SUPPLY UNIT

E% With t amp DC output, for use on the bench,
R students, inventors, service engineers, etc.
B Automatic short circult and overload protect-
§RB ion. In case with a voit meter on the front

B} panel. Complete kit £13.80.

il 2X81 OWNERS
[ Make yourself a full
§ size keyboard! Key

Powerful mains operated induction mators
with gear box attached. The final shaftisa
%" rod with square hole, so you have
alternative coupling methods — final speed
is approx. § revs/min. PRICE £5.50. Similar
mators with final speeds of 80, 100, 160

& 200 r.p.m. same price.

8 POWERFUL BATTERY
MOTORS (all different)

Suitable for models, meccanos, drills,
remaote control planes, boats, etc. £2.95.

e / 12 VOLT MOTOR BY SMITHS
w;t1sp EHO GELS, W2 Made for use in cars, these are series wound
£1.15. and they become more powerful as toad

increases, Size 3% long by 3" dia. These
have a good length of %4’ spindie — price
£3.45. Ditro, but double ended £4.25.

EXTRA POWERFUL 12 VOLT
MOTOR

Made to work battery lawnmower, this

- p y develiops up 10 % h.p., so it could
Cash, P.O. or cheque with order. Orders _] be used 10 power a go-kart or 10 drive a
under £10.00, add 60p. Access & B/card compressor, etc. etc. £6.90 + £1.50 post.
orders by phone to Haywards Heath (0444) {This is easily reversjble with our reversible
454563, Delivery by return. | switch — Price £1.15).

 § BllI.L(Erical)Ltd. St

(Dept PE }, 34 - 36 AMERICA LANE, HAYWARDS HEATH, SUSSEX RH16 3QU.

Y COMPUTER PRINTER FOR
ONLY £4.95

Japanese made Epson 310 — has a self starting,
brishiess drive motor. Complete with electron-
ics — uses plain paper. Brand new with

data. ONLY £4.95 plus £1.25 Post.
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A quality
digital multimeter
for the price
of an analogue.

The Beckman 3"z digit T100 multimeter offers:

* numerous functions and ranges (200mV to 1000Vdc or
750V ac; 200pA to 10A ac or dc; 200 () to 20M ()

* good accuracy (0.5% on Vdc)

*numerous extras (like dedicated diode test range, high or low
power ohms, numerous accessories)

* easy operation and excelient protection

Also available is the T110 model, with 0.25% accuracy and
buzzer for continuity testing, at £68.50 (inc. VAT, p&p).

BECKMAN

Beckman instruments Ltd
Electronic Components UK Sales and Marketing Organisation
Mylen House, 11 Wagon Lane, Sheldon, Birmingham B26 3DU
Tel: 021-742 7921 Telex: 336659

r @sead r;e_: _________
( ) T100 meters at £57 (inc. VAT, p&p)

( ) T110 meters at £68.50 (inc. VAT, p&p)
| enclose a cheque or P.O.

(payable to Beckman Instruments Ltd) for: £

Practical Electronics December 1982

With WERSI...
YOURSELF...

and just a little patience
THIS...

WERSI presents their range of electronic organs and
accessories to YOU, the do-it-yourselfer. Now, you
can build your own customised organ in a style to suit
your own home, be it spinet or console, con-
temporary or traditional styling. For less than half
the cost of a ready assembled model you can own a
WERSI — superb organs that are the choice of
leading professionals like Klaus Wunderlich and
Franz Lambert. It’s easy — many thousands have
been built and there is a price range to suit every
pocket. With the minimum of tools, revolutionary
simplified electronics and step-by-step instructions
— anyone who can read can build a WERSI. WERSI’s
unique up-dating service -and accessory systems
mean the organ will not easily become outdated —
Build WERSI and you create a lifetime investment.

Want to know more about WERSI? M
We have successfully marketed these
organs in the UK for many years. Our
technical support service is second to
none. There’s a friendly welcome
and free demonstration for you at
any WERSI showroom. Alternatively
fill in the coupon and we’ll rush you
all you want to know about the
wonderful world of WERSI, with the
address of your nearest showroom.

MUERS]

ORNGANS & PIANOS

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

PLEASE SEND ME FURTHER DETAILS OF THE WERSI RANGE

4-15 Roya! Oak Centre, Brighton Road, Purley, Surrey

|

I NaME
|

!

1

1

\J

Send to WERSI ORGANS & PIANOS LTD..

ADDRESS




TRANSFORMERS sy

30 V RANGE (2 15V tapped
Sec Volt 3,4,5.6,8,9,10, 12,15, 18,2 20 24,
30V or 12V-0-12V or 15V-0-15V.

Amps
30V
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£3.00
{483
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UK Postages. Overseas extra.
Voltages stated are on full load
Continuous Ratings

50 VOLT RANGE (Split Sec) Pri
120/240V (2X25V tapped secs) Volages
available 5,7, 8, 10, 13, 15, 17, 20,33, 40 or
20V-0-20V or 25-0-25V

Ref
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MAINS ISOLATORS
Pri 0-120; 0-100-120V (120, 220, 240V) Sec
0-CT-120V twice,
Ref. Price P&P
*07
149
IS(I)

000005BRL
S S S oY

160
*Pri 0-240V Sec 115 or 240V only.
State sec volts required.

60V RANGE (2x25V tapped secs)
Pri 120/240V. Yoltages available 6, 8, 10, 12,
16, 18, 20, 24, 30, 36, 40, 48, 60 or
24V-0-24V or 30V-0-30V.

Amps

Ref. Price
124 .51 ) £4.70
126 €7.15
127 4 €9.20
125
123

40

120

121

122

189

24V
A5
0.5

CASED AUTO TRANSFORMERS
240V cable in |15V USA flat pm outlets.
P&P Ref

£l 25

(6047

SCREENED MINIATURES
mA Volts

200 3.0
1A 1A 0
100 9
330.330 0
500. 500
1A 1A
200, 200
300, 300
700(DC)
1A IA

-3
. O-
-9
, 0-
-9, 0-8-9
-9, 0-8-9
15
-20
20-12-0-12-20
1520 (x2)

500, 500 0-15-27 (x2)

1A 1A 0-15-27 (x2)

50 12-0-12

500 6-0-6

Constant Voltage Transformers

Clean mains to computers/peripherals
250 VA £137.36 + £6.50 VAT, 500 VA

0
0.
0-15,
0
0-15-
0

5
0.
-
5
5-
5

AUTO TRANSFORMERS
Volts out: 105, 115, 190, 200, 210, 220,
230, 240, for step up or step down.

YA

Ref (Wais) Pxe  PaP
113 €239 €120
8 €495 €140, Send
150 €648 £160| 20p
S0 €330 M for
1000 €227 8
€817 OA | glogue
€214 OA| _neo
€71.64 OA. §°
€93.0) OA | 21/4/81.
€10830 OA
*0, 115, 220, 240.

€159.43 + £850 VAT, tkVA£239.12
£11.00
250VA 500VA 1kVA. Tap-changing
types cased 400VA for mains fluctua-
tions INVERTERS
100VA cased (1 S0VA tool rating) 12V
DC to 240V A.C. outlet socket. For
emergency lights, central heating botier
pumps etc. £45. P&P + VAT 15%.
15V CT Range (7.5V-0-7.5V)
Price
500mA
1A
2A

3A 4.54
4A* £6.93

WITH THIS
MAGAZINE

FREE!

Our catalogue of CASIO products
The world’s most versatile watch?

Over 30 of
the very latest

Casio watches

Portable
Computers
Casiotone — the world’s fastest selling keyboards?

Calculators — Electronic games —
Musical instruments

The future has arrived

SPECIAL MONEY SAVING OFFER

Further copies available on request from:

T E M PUS 38 BURLEIGH STREET

CAMBRIDGE CB1 1DG
Telephone (0223) 312866

96/48/36Y RANGE
Pri 0-120/240V
Sec 2 windings 0-36-48V to give
36-0-36V or 48-0-48VY or %6V.

Amps

T2v/96v 3bv/48v Ref. Price P&P
| 2 €8.93 {164

£14.69

€17.79

€22.24
€3223 £240
€4036 OA.
€4403 OA

TOROIDAL'’S now
stocked 30 to 530VA

PANEL METERS
43mmX43mm B2mmX 78mm
0.50uA €6.70 0.50uA £€7.37
0.500uA €6.70 0.500uA €7.37
0.1m €6.70 0.Im,
0.30v £€6.70 0.30v

Antex Irons 15/25W £4.50 12V £530
:P&P .40 + VAT,

25W iron to B.S. spec 240V £1.95 +
.30 + VAT, De-solder pump, small
£5.17, large £5.86 + .40 + VAT.

AYO METERS + VAT 15%
AVO B MKS. Latest Modei..£122.10
AVO 74 LCD
AVO 73 LCD .. PORTABLES .£68.90
AYO MMS5 Minor ..443.60
DA117 Auto Range LC.D...£157.00
AVO DAI16 LCID. Digital . £131.50
AVO DA2i1 LCD. Digital.... £58.50
AVO DA212 LCD. Digital.... £81.90
Battery MEGGER BM7/500V..£71.60
Wee MEGGER hand crank...£101.50

400/440 to 140
ISOLATORS BRI DGES
+ P&P + VAT 100V 25A
ya Price |00y 33A
60 ea.ii [[fio0 o
€16.07
200V 4A
€19.88
G2a77 |400v 1A
i 400V 4A

£50.53
€479 | 400V 6A €144
€104.86 |+ P&P 20p + VATIS%

£€207.92

METAL OXIDE RESISTORS €lper 100 (Electrosil) TR4 5% + VAT
4701750/ 18001/36001/390)/430(2:470€1/5 1001/ 56002/8200/ | K/
IKI/1K2/1K3/1K6/ 1 KB/2K/2K4/3K/ 16K/ 20K/ 22K/ 24K /4TK/82K/

100K/ 1 0K/ 120K/ 130K/ 180K/220K/270K/ 300K,

P&P 50p+VAT.

Telephones: Desk Type. Modei 746 €1

1.50 + £1.20 P&P. Wall pMnes(lB 20 +

P&P. + VAT. Push button Trim phone €28.00 + P&P. + VA

Barrie Electronics Ltd.

3, THE MINORIES,
TELEPHONE:

LONDON EC3N i8B)
01-488 3316/7/8

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST.

#"ZX SPEECH

AND

CONTROL

DCP SPEECH PACK £49.95 inc.

@ Clips onto back of computer — Just plug it in and have a chot'

@ Easy fo use: one line POKE or OUT commands.

@ Includes Word Pack 1 which has A-Z, 0 to million+ words (expandcble).
@ Complete with built in speaker and uses computer power supply.

@ Neatly cased to match ZX Styling and profile.

@ Uses no computer RAM-speech contained in internal ROM.

@ You can add your RAM Pack, Printer, DCP Pack, etc onto back.

@ SPECTRUM or ZX81 versions available — please state which.

DCP INTERSPEC PACK £39.95 inc.

@ 8BIT, 8 Channel Analogue to Digital Converter for joysticks, sensors, efc.
@ 88BIT Input Port and 8 BIT Output Port for Logic and Interfacing.

@ 4 channel high current relay switches (1A @ 12v) for control.

@ 4 Buffered Switch Inputs for control.

@ “DCP BUS” Connector for easy system expansion.

@ Comprehensive manual containing software and hardware examples.

NN
@ Allthese facilities in one compact cosed unit at such a low price! g
) Speaally des:gned for the ZX Spectrum e

Al prices sinclude VAT and Postage & Puclung and units are fully assembled and guurunteed
Delivery normally by return or will be advised immediotely.

DCP
microdevelopment

- -

DCP MICRODEVELOPMENTS LTD.
2 STATION CLOSE, LINGWOOD,
NORWICH NR13 4AX
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You should see Ambit's new Autumn Catalogue...

I SIPIEAIRS IFOIR
NITSIEILIF

AMBIT
INTERNATIONAL’S

Another milestone in
component supply...
If you’ve been wondering
Just what’s been going on
at Ambit lately, we are
now taking the wraps off
the most advanced and

Some of the new
items from this
issue...

No. 4. Autumn 1982

Weller/Cooper:
Soldering Irons
& Tools

imaginative concept in "4 TTCP series
component, tool, and el
information distribution ) * Toolkits
since we launched ] Notorola
1 ‘ i eV
WREE last year. L A\ AP et
We have included new ¥ & oSt
ttems and information to , 4 Test cquipment
plug a few gaps, and we o P ¥ o8 « "Auto DMMs
are just starting to = ’
. * 'Scopes
implement a new * ‘Bananas (?)
. . o * _Sig gens
tnteractive computerised , Wi
system of service and il d s s R ssscmblice
information that 5% e lzl(;:\‘::z:fl:;e‘n
simply cannot be S w Micros &
! €S
overlooked by anyone ~ Lincars
3 . 7 Keyswitches
interested in the , ;i Panclware

Hardware

communications,
electronics, video and
computing business.

* Price on the page

* 24 Hour response
-Guaranteed

* LOw prices

* High quality

* EXport a speciality 128 Pages of the broadest component range in the business

24 HOURS A DAY, 7 DAYS A WEEK
AUTUMN °82 WIRcIE 70p

AT YOUR NEWSAGENT - OR DIRECT FROM
AMBIT INTERNATIONAL BRENTWOOD ESSEX CM14 4SG

Telephone (0277)230909, telex 995194 AMBITG, data R$S232/300 baud {0277)230959°

* Dial (0277)230959, hook in your low cost modem and terminal (most personal computers
can be configured to access REWTEL, details are being published in R&EW over the next
few months) and REWTEL will give you access to up to 5000 pages of background to the
WR&E catalogue, equivalents, news, updates, hot off-the-press product news, information,
jobs being advertised in the industry. It’s computing at its most versatile and worthwhile:
why be satisfied with a 64K MCU, when you can gain free access to the 70MByte + of the

REWTEL computer ??

Practical Electronics December 1982




M ETERS Large range of types in stock: also probes, leads. accessories efc
PANEL MOUNTING in 50. 100, 500u4, 1. 5 10, 50. 100. 500mA_ 14 either

mode) _AERD
T Range MUU Rnsng-
60 x 45mm 50 x 45mm
ranl it £268
MULTIMETERS VERGBOX CASES ags. light grey top. dark grey bottam + 2 al panels
NHSBA YN 360TR OMM DD601: E PRICE
205 140 40 21034 £4.52
205 140 18 21035 £5.02
= ‘ 205 140 110 21036 £6.54
. ] ! 180 120 39 21097 a1
20KQV 20KQV ACDC/R! 1C0 3y digit (1999) 180 120 65 21038 £4.40
AC/DC/RES /dB dB;transistar Test Push button 180 120 90 21039 £4.69
in 23 ranges n 21 ranges 26 ranges 155 85 19 21040 £3.31
130 x B8 x 37mm 145 x 96 x 45mm 170 x 80 x 38mm 155 85 50 21041 £3.61
- £16.45N £32.00N 155 85 80 21042 €6.30
SOLOER! ONS 125 65 gg %\g“ g.JS
NG IRON 125 65 1048 99
Also large stocks of bits, desoidering devices. accessories etc 125 65 50 21043 £3.37
ANTEX C-240V f4.B0N; X25- g40V £5.30N; CSBP £545N; XSBP £556N;

$T4 Stand £1.70N
ORYX 50 watt temp. controlled £13.75N; Stand £4.00N.
SOLOER 500gm/18 SWG £7.60; Desolder hraid 1.5m 54p.

ELEGTR

VALUE

FOR SERVICE YOU CAN TRUST

SIEMENS
LED Bar Driver UAA 180 £1.65

RESISTOR
.. 1§ watt — all 2p each, 10 of ane value 15p.
2% Mullard metal film 5.1 oshms — 300K 5p each, 10 of one value 40p.
§% wire wound IW or TW, most E12 values 1.2 ohms to 8K2 3p ea. IIJ for 70pN.

POTENTIOMETERS
Carbon ratary (P20} 100 ahms-4M7 lin, 220 ohms-2M2 lo;
Dual gang {JP20} 4K7-1M2 Iin or log 95p, w. switch £1.60.

SLIDERS
58mm. low cost 10K-1M log only 29p. Std 58mm mono 4K7-1M lin or log Tap,
steren matched £1.25. Graduated bezels on. 36p.

PRESET

Min. 10mm dia. Horiz. or vert. 100 ohms-1M 13p.
Preset Cermet rectilinear type B9P. 10002-1M. na. £1.06. new & guaranteed
Preset Cermet 10mm dia, Horiz or vert, 1000} 29p. to spec.
Plessey MPWT moulded carbon 47 chms-2M2 en. 59p.

on. 32p. w. switch 87p.

All orders brand

SIEMENS ‘5668 Touch Dimmer 1.C £2.14. Oata 30p or FREE ordered with |.C

C M Os SU PE R SAVE Rs ! {Prices Net. and slmwn in pence)

CAPACITORS
POLYSTYRENE, SIEMENS

5% Tolerance. 160V

@ SPECIAL DISCOUNTS FOR QUANTITY BUYERS 6 7 10, 12

1
8!
D

SWITCHES — Wavechange
Type €K
SPDT 57p; S7201 DPDT B7p; S7301 3POT £1.64; $7401 4POT £2.76; §7211

SDS2 54p; 4P SDS4 95p; 6P SOS6 £1.38; 8P S0S8 £1.87; 10P SOS0 £2.10.
Low cost 0-/-L 4P DNS(4 65p; 8P DNS08 £1.00.

1F/12 way. 2P/6 W, 3P/4 W, 4P/3 W 48p: Min_ Toggles — S7101,

PIW £140; Centre off 7103 SPOT 71p; S7203 DPOT 88p. Push Button min
531 make/B533 break B2p: 8225 OPOT £1.34.
UAL IN LINE, ERG colour coded 03" x 0.1” tormat. OnOH single throw 2P

KEYBOARD
For use with ZXB1 £31.30N.

In-depth stocks.
® CATALDGUE 82 70p

For PP3-NC75G £4.95N; For AAC or D-NC1230 £8.20N. |

posT FReE INc. 70p | ELECTROLYTICS

REFUND VOUCHER

ICAD CHARGERS

=)

15, 18, 22, 27. 33, 39pF 15p; 47, 56. 8. §2. 100. 120, 150,
180, 220. 270, 330, 390. 470, 560, 680. B20pF. in, 1n2 1nS, 1n8. Zn2,
2n7. 303, 3n9. 4n7 10p; 5nB. 6n8, 8n2, 10n 13p.

CERAMIC Very small 1.8, 2.2, 2.7 etc. up to In 5p sech. 1n5. 2n2. 3n3. 4n7
6n8 5p; 10n. 22n, Bp; 330,470 Tp; 100n 6p

POLYESTER, SIEMENS LAYER TYPE 7.5mm lead spacing 100V

1n. tn§, 2n2 3n3 Bp; 4n7, Bn8. 82, 10n. 12n 150, 18n 22n. 27n. 33n,
390, 47n 7p; 56n, 68n Tp: B2n. 100n 9p; 120n, 150n 11p; 180r, 220n 12p;
270n. 330n. 390n. 470n 15p; 580n,

680n 24p. 10mm spacing \pf 25p.
15mm spacing 2u2 35p. 22 5mm spacing 1pF 400V 54p; 3 3uF 100V 89p.

NON-polar {far LS X-overs) 50V peak 2uF 28p. 4uF 28p; 6, 8, 10, 16uF 32p;

25uF 37p; 40. 60uF 59p; 100.F 63p.

POLARISED SIEMENS or MULUHD FOR QUALITY (uFN) 1/63. 22/6]

10/40, 22/25. 47,10 11p; 47/25

100/25, 100/40 15p; 220/10, 220/16 18p; 220/25 18p;

210/40 Zﬂg 47010 470/16, 470/25. 1000/t0 19p; 470/40, 1000/16 27p;
p; 1000/40. 2200/16 44p; 1000/63 78p: 2200/40. 4700/16 73p.

22/63, 4.7/63 10p; 10/63. 22/63 8p; 22/40. 47/16 105 47/40 10p
220/

470/C3 16p; 470/10 16p: 470/16 18p; 470/2 1Zp 470/40 28p;

2200/63 £1.77; 4700/40 £1.78; 4700/63 £2.96; 4700/100 £5.54; 10000/16

47/35.10/15.22/8.3. 10/25 18p; 22/16. 22/25, 33/10 A7/6.3.100/3 30p.

l/50 2.2/50. 4.7/50. sa 11p; 10/16, 22/6.
. 47/10 12p; 47/16.100/6 12p.

4015 4027 4069
4016 ZIJ 4028 39 4070
4017 35 4029 45 4amn
4018 45 4030 18 4072
4019 25 4041 14 4081
4020 42 4042 40 4082
4021 a0 4043 40 4093 20
4022 35 4044 40 4510 45
4023 14 4046 46 4811 48
4024 32 4049 23 4516 53
4025 14 4050 23 4518 40
4026 80 4060 45 4520 60

Credit card orders can be accepted via mail order ar
telephane
(P it e Gua At no 38/671/4002

VAT, addianal at 15% on total value of all UK. orders.

FREE POSTAGE ;g packing on UK. CW O orders value £5.75 (inc. VAT} and
upwards. Under £5.75 please add 40p tinc. VAT)

DISCOUNTS on CwD orders over £23.00 -~ 5%

on CW0 orders over £57.50 — 10%

iscounts do not apply to Net' items [shown by N after the price/ or to orders paid
for by credit card

10, 220115,

Plasse mention tins Journal when ordering or writing, sic.

MAIL ORDERS TO HEAD OFFICE & SHOP -
ELECTROVALUE LTD. 25c St Jusvs . Engefnd Green. Egham.
Surrey TW20
Telephone Egham (STD 0784 Lnndnn 87) 33603: Telex 264475,
Narthern Branch (Personal shoppers only} 680 Burnage Lane, Burnage.
Manchester M19 1NxﬂTallphons 061432 4945,
Computing Shop: 700 Burnage Lana, Manchester. Tel: 061 431 4866.

22/35. 47/16. 10/6.3 18p;

§1163, S0 1025, 22110 oa. 10p:
High quality Black ABS plastic or diecast platn or i
BOXES /19 /1o 100110 13p;
Lo W, 8, A PLAIN STOVE GREY 10007253
25 1P 90p 5001 123p
TR s Plagoal SIEMENS s leedec
1 1 109p 5003P 143p 5003 184p )
Do a0t e S i o by 2;0335‘955100”6 100/25 10p; 100/40 10p: 100/63 20p;
50 2 A 5005P 2180 5005 288p
192 113 61 2008 2355 5006P 314p 5006 401 1000/10 22p; 1000116 24p: 1000/25 40p.
Large Cons — SIEMENS
PO TGRS £1.93; 10000/25 £2.78: 22000/16 £3.20: 22000/25 £4.73.
7 a7 25 21024 50p TANTALUM
120 50 35 21390 78p 01/35, 022/35. 047/35. 1/35. 22/16. mn. 13p;
180 110 55 21391 145p
LOW LEAKAGE Ali single euded
‘G’ RANGE Professional Instrument Cases 0 1/50. 022/50, 04750, 4.7/35 11
a0 a4 21089 £7.26N 11p. 10/35. 22/10. 2216, 32/35. 4
140 B4 21090 £11 02N
170 8¢ 21091 £14.96N

@ NORMAL OESPATCHES WITHIN 24 HOURS
T

Shap hours (all addresses) Mon-Fri Sam-5 30pm. Sat 9am-1.0pm.

POWER DIMMER MODULES

CONTACT OUR SALES AND SAVE A FUR:I'HER 20% NOW! )
A range of electronic modular dimmers designed to
suit your custom channel and facility requirement
@ Considerable saving over commercial equipment ® All the commer-
cial facilities and more ® Compatible special effects ® Preset/remote/
master @ Easily installed and wired

SPC — Simple but effective 1000W controller
SPU — Used in conjunction with RS units for
Remote desks in 1000 and 2000W versions... .

MC — Master dimmer for SPC/RS units.. .
RS — Remote controller for SPU/SPC Units
SUP/REF — Supply/signals for up to 50 modules...
Discounts on above only {order £100 to £199 15% £200 to £299 20% £3

EFFECTS ACCESSORIES

MXSL — Four channel sound to light........
MXLS — Four Channel Sequencer......
MXLC-S Four channel sound chaser
PSU — Supply for MX

.£15.70
_£11.90

STEREOQ DISCO  Main supply  £7.20
MIXER/PREAMP PFLsupply  £1.00
LBPA3 M - Magnetic C — Ceramic

3 CHANNEL SOUND/LIGHT
CHASER £35.70
LB31000SLC

"£36.70

Magnetic or ceramic deck
versions — please state

ENFIELD ELECTRONICS

BARGAINS OF THE MONTH FOR ALL P.E. READERS!

A superb stereo headphane

Specification

J sensitivity 11008 at 1,000Hz with Tmw
2} Frequency response 20-19,000Hz
3)UNIT impedance 8 ohms
4) Matching impedance 4-16 ohms
5) Maximum input 0-5 watts per channet
6) Individual slide volume control

s1er60/mona switc)

7) 10 toot cotled cord with stereo phone

Universal NI CAD, battery charger. Alt
plastic_case with hift up hd
Charge/Test switch. LED indicators 2t
each of the five charging points
plug Charges - PPI {3V), U12 {15V
8) Leathery soft esr pads and head penlitel U1T (1:8V “C). U2 (15V
cushion D}, Power 220-240V AC. Dims.
ric R 10 - 100 « D 1 Special
g o £5 95 ’VAT £1p&p Ofter a1 only £6.00 VAP' ko
rder No LE-76VS yrder No. MW398

PLEASE ALLOW 10 DAYS FOR DELIVERY OPEN 3am-8pm MONDAY TO SATURDAY,

208 Baker Street, Enfield, Middlesex.

01-366 1873.

A high performance sound to light pro-
viding bass, mid and treble separation,
employing active filters. Automatic
switching to chase in the absence of a

All the requirements of a stereo disco
preamp on one board, left and right
deck mixers/tone controls/misc. mix-
er/tones/mic. auto fade over decks/and

music signal 1000W/chan. P.F.L.: The unit can be used with virtu-

aily any power amp.

3 CHANNEL SOUND/LIGHT

LBB‘IOOOSL AND MORE!
N * 4 CHAN S/L AUTO CHASER
"a * 4 CHAN MULTI SOUND CHASER
’Q * 4 CHAN SEQUENCER
3 * 4 CHAN SOUND CHASER

£22.70

All the advantages

of the SLC without chase.
Controls: bass/mid/treble/master sen-
sitivity.

* FASCIA PANELS

Don't foraet our 3-way active Cross-
overs (300Hz- 3KH1 points) still £17.90
{supply £7.2

Dont hesitate to write or phone for immediate information All prices include VAT.
Please include 75p post except power dimmer (£1.75). Cheques/PO/C.O.D./
Access all welcome. Goods by return (stocks allowing).
Tel: 01640 6053 (Mon to Fri) 10 to 5)
L&B ELECTRONIC, 34 OAKWOOD PLACE, MITCHAM, SURREY CR2 1AQ.

78

TIME WRONG?

MSF CLOCK is ALWAYS CORRECT — never gains or loses, SELF SETTING at
switch-on, 8 digits show Date, Hours, Minutes and Seconds, auto GMT/BST and
leap year, also parallel BCD output, receives Rugby 60KHz atomic time signals,
built-in antenna, 1000Km range, TIME RIGHT, £69.60.

60KHz RUGBY RECEIVER, as in MSF Clock, serial data cutput for computer etc,
decoding details and ZX81 listings for LOCAL, GMT and SIDEREAL time, £22.20.

SIGNAL GENERATOR, 10Hz-200KHz, sine, square, £19.70.
V.LF? EXPLORE 10-150KHz, Receiver £19.40

PROGRAMMABLE CHIME, makes up your own tunes, £48.40.

Each fun-to-build kit includes all parts, printed circuit, case, postage etc, instructions,
money back assurance so GET yours NOW.

CAMBRIDGE KITS

45 (FM) Old School Lane, Milton, Cambridge.
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SINCLAIR COMPUTERS UKI0I AND SUPERBOARD

We are the leading world-wide Sinclair export 32 x 48 display expansion kits UKI0I £9,

specialist including Norway, Sweden, Finland  Series | Superboard £14. Guard band kit for

and Denmark. Write for our surprizingly low Superboard only £10. The below accessories

prices. suit both the JKIOI and Superboard:— Extra
ram £2.10 per K. 32K memory expansion

PRINTERS

board £60. Cegmon £22.50. Wemon £14.95.
Buy any of the below and get a free interface  Word processor gram £10. Centronics
kit and word processor pro, for UKIOl or  interface kit £10. er(?expansion board £179.
Superboard. Seikosha GPI00A £199. OKI  Cased minifloppy disc drives with DOS single
Microline 83A £446. OK| Microline 84A £799.  £275, dual (4‘;5’ Stand alone floppy disc con-
OKI Microline 80 £235, OKI Microline 82A  trolier £8S.
£333. Epson MX70T £259. Epson MX80T/3
£319. Epson MXB8OF/T3 '€349. Epson

100/

GENIE COMPUTERS
MX100/3 £429.

New colour Genie 16K and accessories —
Ehone for prices. Genie | 16K £279, 48K

330. EG3014 expander box 16K £179, 32K
£189. Minifloppy disc drives single £199, dual
£369. Double thhy convertor £72. Parallel
printer interface £36. H‘Es resolution graphics
unit £82. 12" monitor £40.

VIC 20 COMPUTER
Two special offers— If it is bought with the
Vic20 we can supply the cassette recorder for
£30.43. Alternatively, we will supply a free kit
with each Vic20 to allow the use of an ordinary
cassette recorder. Vic20 £130. Ordinary cas-
sette conversion kit £6. Vic20 cassette recor-
der £36.50. High resolution cartridge €27.95.
E‘Ila;:;une code monitor £27.95. Vic printer 5V POWER KITS
Ram cartridges:- 3K £24, 8K €35, 16K £57.  Fully stabilised 5V computer and TTL power
Game cartridges— Sargon I £19, all others £15 kits. Short circuit and over-voltage rrotectnon
each. Joystick £6.52. |mmb°t:raask Part | "n_ 1.5A £7.83, 3A £12.17, 6A €20.87.
New lost cost memo d, no need for a
mother-board, comesrz«ith 3K ram on board SHARP COMPUTERS .
+ socket for arom + sockets for another 24K Ye can suw'(:ny Epson MX80 printer to run
of low current Nmos ram Q7ust plug in chips to direct from the MZ80K (i/o box not needed)
expand memory) £49. 27K version £109, for (39.plus printer price. We alsorsrecuahze in
Extra memory chips £6 per 2K. interfacing printers to the MZ80K. MZ80A and
MZ80B both with and without the ifo box.

PERSONAL-
COMPLTER

TV GAMES*
AY-3-8550 + kit £9.26.

BI-PAK AUDIO MODULES*
PS12£1.75. T538 £2.90. AL60 £5.62. BMT80
£6.36. Stereo 30 £15. ALBO £8.56.

SWANLEY ELECTRONICS,
Dept PE, 32 Goldsel Rd.,
Swanley, Kent BR8 8EZ.

Tel. Swanley (0322) 64851.
Please aliow 7 days for delivery.

Postage £3.50 on computers, £4.50 on printers
and 50p on other orders. Pleose add VAT to off
prices except those sections marked with o *
Overseas ond officiol credit orders welcome.

¢l B BN EANNE EE B
Technicians in
Communications

GCHQ We are the Government Communications
Headquarters, based at Cheltenham. Our interest is
R & Din all types of modern radio communications —
HF to satellite — and their security.
THE JOB All aspects of technician support to an
unparalleled range of communications equipment,
much of it at the forefront of current technology.
LOCATION Sites at Cheltenham in the very attractive
Cotswolds and elsewhere in the UK; opportunities for
service abroad.
PAY Competitive rates, reviewed regularly. Relevant
experience may count towards increased starting pay:.
Promotion prospects.
TRAINING We encourage you to acquire new skills and
experience.
QUALIFICATIONS You should have a TEC Certificate in
Telecommunications, or acceptable equivalent, plus at
least 2 years experience.
TRAINEE RADIO TECHNICIANS Persons suitably
qualified and under 22 but with no practical experience
may apply for our training scheme.
HOW TO APPLY For full details on this and information
on our special scheme for those lacking practical
experience, write now to
Recruitment Office [
GCHQ, Oakley, Priors Road, Cheltenham

o = = =

Glo_s. GL52 5AJ -
el P “ “ |
ext 2269
(1530) | (, ‘j - y

-
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Technical
Training in
Radio,
Television and
|Electronics

tCS have helped thousands of ambitious people to
§ move up into higher paid, more secure jobs in the
field of electronics—now it can be your turn.
Whether you are a newcomer to the field or already
working in the industry, ICS can provide you with
the specialised training so essential to success.

Personal Tuition and Guaranteed Success

The expert and personal 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 GUILDS CERTIFICATES

Excellent job prospects await those who hold one
of these recognised certificates. ICS can coach
you for:

Basic Electronic Engineering (C&G/ICS)

Radio Amateurs

CERTIFICATE COURSES

TV & Audio Servicing

TV, Radio and Audio Engineering
Radio & Amplifier Construction
Electronic Engineering*
Computer Electronics*

Industrial Electronics*

Radio Frequency Electronics*
Introduction to Microprocessing*

Electrical Contracting & Installation
*Qualify for IET Associate Membership

Div. National Corporation
Education

Member ot ABCC

Approved by CACC
POST OR PHONE TODAY FOR FREE BOOKLET

Please send me your FREE School of Electronics Prospectus

Subject of Interest

Name .

Address l

. DeptB273 l

(REHTR ICS School of Electranics 01 622 9311 l
160 Stewarts Road tAll Hours)

London SW8 4UJ
L2 r i B 5 N R R B F 0 B BN B |
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SELLING OR
BUYING

A classified advertisement
could solve your problem at
very little cost.

RING LINDA
01-261 5846

RECEIVERS AND COMPONENTS

MIXED METAL FILM RESISTORS 100:80p. 1000:£5. Cermet
potentiometers 10 mixed £1. Low profile sockets 24 pin 15p.
P&P 40p. S.A.E. for lists T. Milner, 203 Goodman Park,
Slough, Berkshire.

BOURNEMOUTH/BOSCOMBE. Electronic components
specialists for 33 years. Foresters (National Radio Supplies),
Late Holdenhurst Road. Now at 36, Ashley Road, Boscombe.
Tel. 302204. Closed Weds.

BIG BARGAIN BOX

Our Big Bargain Box contains over a thousand com-
ponents — resistors, capacitors, pots, Sswitches,
diodes, transistors, panels, bits and pieces, odds and
ends. All useful stuff — would cost many times the
price we are asking if bought separately. Approx.
weight 4lbs. ONLY 8500 inc. post — you're bound to
come back for another!!!

ESP, 174c FOUNDRY LANE,
SOUTHAMPTON, SO1 3LS
Lots of surptus bargains on our latest list - send an SAE
for your copy now.

ELECTRONICS COMPONENTS SHOP in Maidstone, Kent.
Thyronics Control Systems, 8, Sandling Road, Maidstone.
Maidstone 675354,

SMALL ADS NOTICE TO
READERS

The prepaid rate for classified advertisements is 34 Whilst prices of goods shown

pence per word {(minimum 12 words), box number 60p in classified advertisements are

extra, Semi-display setting £11.20 per single column correct at the time of closing

centimetre (minimum 25 cms). All cheques, postal
orders etc., to be made payable to Practical Electronics
and crossed “’Lloyds Banks Ltd"". Treasury notes should

always be sent registered post. Advertisements, check both prices and
together with remittance, should be sent to the availability of goods before
Classified Advertisement Dept., PracticaI.E|ectronics, ordering from non-current
Room 2612, IPC Magazines Limited, King's Reach issues of the magazine.

Tower, Stamford St., London, SE1 9LS. (Telephone

01-261 5846).

for press, readers are advised to
check with the advertiser to

BRAND NEW COMPONENTSBYRETURN |
Electrolytic Capacitors 16V, 25V, 50V.

0-47, 1.0, T 4.7 & 10 Mfds. — 6p.
22 ‘& 47—8p 100—7p. (50V—88). 220—8p.
{(50V—10p). 470—11p. {40V-—16p), 1000/15V—15p.
1000/25V—25p. 1000/40V—35p.

i bead T
01, 0022, 047, 10 & 35V, 47 o 63V — 14p
2.2/35V, 4-7/25V-—15p. 10/25v, | 15/16v—20p.
22/16V. 33/10v, 47/6V. 68/3V _& 100/3v—30p
15/25V, 22/25V, 47/10V—35p. 47/16vV—80Dp.
Subminiature Ceramic Caps. E12 Series 100V.
2% 10 pf. to 47 pf.—3p. 56 pt. to 330 pf.—4p.
10% 390 pf. to 4700 pv.—oc.
Vertical Mounting Ceramic  Plate Caps. 50
E12 22 pt. to 1000 pf. EB 1500 pf. to 47000 pf.—2p
Polystyrene E12 Series 63V. Horizontal Mntg.
10 pf. to 870 pf—3p. 1000 pf. to 10,000 pf.—4p.
Miniature Polyester 250V Vert. Mtg. E6 Seriea.
Q1 to -068- . -1—5!. 15. 22 -—8p. -33, 47—10p.
.68 — 12p. 10 — 15p. 15 — 22p. 22 — 24p.
l(l)lglur (Polyester} Film 100V. Vertical Mounting.
<001, -0022, -0047-~3p. -01, -022 —4p. -04, -05. 0-1—5p.
Hiagh Stabilitv Miniature Film Resistors 5%

W E24 Series 0.51R ~ 10MO. (Except 7M5) — 1p..
$W E1Z Series 1HU 10 1UMU. — 1ip.
Tw E12 Series 10R to 10MQ. — p.

W metal film E12 Series 10R-1MOQ. 5% — 2p. 1% — 3p:
1N4148—20. 1IN4002—4p. 1N4006—6p. 1N4007—T7p.
BC107/8/9—12p. BC147/8/9 BC157/8/9. BF195 & 7—10p.
8 Pin ic's. 741 Op. amp.—18p. 555 Timer—2

Dil Holders 8 pin—9p. 14 pin—g129. 18 pin—1z:
LED’s. 3 & 5mm. Red—10o, Green & Yellow—14p
Grommets for 3mm.—1}p. Grommets for 5mm—2p.
20mm. Q.8. Fuses -15. -25, 5 1.2, 3 & 5A—bdp.
20mm. Anti Surge 100mA to 5-0A —8p.
20mm. Fuseholders ~ P.C. or Chassis Mtg.—8p.
Battery Snaps (pairs) PP3--8p. PP9—12p.
400mW Zener diodes E24 series 2V7 to 33vV—8p.

Prices VAT inclusive Post 15p. {Free over £5.00).

THE C.R.SUPPLY CO.

T & J ELECTRONIC COMPONENTS - Quality components, com-
petitive prices. Illustrated catalogue 45p. 98 Burrow Road.
Chigwell, Essex.

300 SMALL COMPONENTS, transistors, diodes £1.70. 7lbs
assorted components £4.25. 10Ibs £5.75. Forty 74 series ICs
on pane! £1.70. 500 capacitors £3.20. List 20p refundable.
Post 60p. Optional insurance 20p. JWB Radio, 2, Barnfield
Crescent, Sale, Cheshire M33 INL.

TRADE ONLY. Surplusfliquidators components etc. Silly
prices. Lists: Bardwell Ltd., 288 Abbeydale Road, Sheffield
S7 1FL.

127, Chesterfield Rd., Sheffield SBORN.

TURN YOUR SURPLUS capacitors, transistors, etc. into cash.
Contact COLES HARDING & CO. 103 SOUTH BRINK,
WISBECH. CAMBS. TEL: 0945 584188, Immediate
settlement.

2m TRANSMITTER £20.00. Audio Compressor £9.00. Portable
VLF receiver £12.00. Window Breaker £10.50. Pyramid
Game £15.00 and many others. Complete kits. Only tools
required are soldering iron and a screwdriver. Full money
back assurance. Send SAE for details to: N. J. Edwards, 17
Palace Street, Norwich.

TE § ECTRIC

THE ELECTRICITY COST MONITOR
FEATURED IN PE MARCH & APRIL ‘82
AS SEEN ON NATIONAL TELEVISION
Telectric Assembly Kit £59.50 + VAT
Telectric Unit Built & Tested £98.00 + VAT
P&P per kit or unit £3.00 + VAT
SAE for full details, Componemt List & Order Form
Cheque or Purchase Order to:
Response Company
Froxfield, Petersfield, Hants GU32 10X
ACCESS Teti: Petersfield (0730) 3063

SILLY SEMICONDUCTOR SALE

ITT BC183 transistors. 4p each. 10 for 30p.

ITT IN4002 diodes. 3p each, 10 for 25p.

OPTRON Type OP160 infra red diode. High peer out-
put. Spectrally and mechanically matched to the
OPS00 and OP500SL series photo transistors. Price
40p each. 3 for £1.

Data sheet if required 10p extra.

AIRLITE HEADSETS with Boom Mike. Must have cost
a fortune. Our price £4.50 per pair. p.p. £1. 2 pairs for
£9 post free. Less Boom Mike £4 per pair. p.p. £1. 2
pairs £3 post free. AMPLIVOX HEADSETS with
Boom Mike £4.50 per pair. Postage £1. 2 pairs £9
post free. Less Boom Mike £4 per pair. 2 pairs £8
post free. All headphones fitted with ex-Ministry
plug. Standard jack plugs available 25p each. 2 for
40p. Headphone extension sockets available at 26p
each. 2 for 40p. Impedance of first 2 Headphones
600 ohms. All headphones in good condition.
GENUINE AFV TANK HEADSETS and MIKE £3.50
each. p.p. £1. 2 pairs for £8 post free.

RIDICULOUS RESISTOR SALE

1 watt carbon film resistors. 5% tol. High quality resis-
tors made under exacting conditions by automatic
machines. E12 range 1RO to 10MO. Lot A, 1000 (25
per vaiue) £8. Lot B, 500 (25 per value) £4.28. Lot C,
100 (25 per value) 90p. Orders over £5 post free.
Otherwise postage 15p in £1.

BRIDGE RECTIFIERS. (Philips) 400 PIV. at 4 amp.
Well made. Should be over £2 each. Our price 90p
p.p. 20p.

HAVE YOU S EEN THE GREEN CAT? 1000s of new
components, electronic, radio, audio, at unbelievably
low prices. Send 50p and receive catalogue and FREE
RECORD SPEED INDICATOR. Try a JUMBO PACK.
Contains transistors, resistors, caps, petal switches,
radio and electronic devices. Over {£50 worth) for
£11. Carr, and packing £2.50. MINI JUMBO PACK
{£20 worth) for £5 p.p. £1.50,

PLEASE ADD 15% VAT to all orders including car-
riage and p.p.

MYERS ELECTRONICS
Dept P.E., 12-14 Harper Street, Leads LS2 7EA
Tel Leeds 462045
New retail premises at above address (opposite
Corals). Callers welcome 9 to 5 Mon. to Sat. Sunday
10 till 3 pm.

BRYSTEP ELECTRONICS
10 Camphill Industrial Estate,
West Byfleet, Surrey KT !4 6EW.
Tel. Byfleet (09323) 41547
CMOS Part of our ex surplus/
m' 23:2 m; 23:; liquidator stock:
7 . 5
W0n £047 ﬂ' 2&:2 4008 £0.21
401 £0.01 | . 4015 £0.28
01 £0.16 49 £028
W3 £0.22 803 £039 [ 4016 £0.12
g gd o o s
1 L .
W1 £038 &I £0.45 | 4023 £0.10
R R A £O.S0
an o048 455 £120 | 4419 £1.50
g alm aneo s
) . I
s €016 4w €059 | 4514 £0.60
o co.:: :gl gg.% 4516 £0.38
bad Ood GO £0.15
0O £048 131 £0.65 -
U1 £0.58 :24' £3.98 | 4556 £0.24
L] £0.22 £0.98 | g75) £2.00
22 4585 I
“w ah €090 15708 €128
e .2716 (3 Rail) €2.15
lany, many other items held in stock.
SAE to Ml sock and pre e Aso, | L323K £2.00
seperate lit of items which are ex: Sup- | SE9300 £0.25
::;/Liquid:w stock, at bargain 'i."‘mli Sx7 Dot Matrix
tee in b "
if ?nx‘?:n Bl whethe ol or oen, Displays 0.35”  £2.00
provided it is retumed within 28 days of
receipt. We have never had to rewm | Please add (030 php and YAT @
money yet 15%.
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SERVICE SHEETS

BELL'S TELEVISION SERVICES for Service Sheets on Radio, TV,
etc £1.25 plus S.A E. Colour TV Service manuals on request.
S.A E. with enquiries to B.T.S. 190 Kings Road. Harrogate,
N. Yorkshire. Tel. (0423) 55885.

BOOKS AND PUBLICATIONS

ANY PUBUSHED, full-size service sheet by return £2 + L.s.a.e.
CTV/Music Centres £3. Repair data with all circuits, layouts
etc. Your named TV or video £8.50. Free 50p mag. all orders,
queries. TIS (PE), 76 Churches, Larkhall, Lanarkshire.

AERIALS

AERIAL BOOSTERS trebles incoming signal, price £7.00. SAE
feaflets. Velco Electronics, Ramsbottom, Lancashire BLO
9AG.

EDUCATIONAL

CAREERS IN MARINE ELECTRONICS. Courses commencing
September and January. Further details, The Nautical
College, Fleetwood FY7 8JZ. Tel. 03917 79123.
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FOR SALE

MISCELLANEOUS

SUPERB PHILIPS OSCILLOSCOPE, versatile, and with every facil-
ity. Only £120. Phone Colchester (0206) 866123,

ACORN ATOM Floating Point Eprom £15.00. Utility Eprom
£18.00. Bargain price £30.00 pair. Davidson, 109 Highgate
Lane, Farnborough, Hants.

PACK OF TW0 BNC 750HM plugs £1.20, 27vdc 4 pole (mains
‘Continental’ type). Change over relay £1.20. Coax change
over relay 9vdc £4. All prices include V.A.T. & postage. Send
SAE for list. AFR Electronics, School Lane, Moulton, North-
ampton.

PSU's SV5A £25.99, 1-2V 27V 1-2A with voltmeter £24.99
(with toroidal transformers). Fully fused and protected. Top
brand VHS video cassettes; E120 £7.65. E180 £8.10. Prices
include P&P. Edwards Electrics (J.C) Unit 3, Mill Lane,
Church Street, Bridgewater, Somerset.

FORTH FOR UK-101 . . . may be modified for Superboard. Learn
on 8K machine. Includes incremental compiler. documenta-
tion and sample programmes ¢.g. 6502 Assembler. £12. W,
A. Powell, 16 Vantorts Road, Sawbridgeworth, Herts CM21
9NB.

COURSES

CONQUER THE CHIP... Master modern electronics the
PRACTICAL way by SEEING and DOING in your own
home. Write for your free colour brochure now to British
National Radio & Electronics School. Dept. €2, Reading,
Berks. RG1 1BR.

BECOME A
WATCH AND CLOCK

SERVICE TECHNICIAN

EARN TOP MONEY
PART OR FULL TIME
% Become your own Boss!
% Run your business from home!
% Earn up to £27.00 per hour!
rtunities exist for practical and mechanically
minded people to train to become Watch & Clock
Service Technicians. No previous experience
necessary. Unique 5 week Training Course, including
one week residential training in one of U.K’s busiest
workshops. Send 12¥2p stamp for FREE information
e.

packag,

WATCH & CLOCK
TECHNICIANS TRAINING CENTRE.

Dept. 16, Queens Parade Place, Bath, BA1 INN.

PARAPHYSICAL JOURNAL (Russian Translations): Psychotronic
Generators, Kirlianography, Gravity Lasers, Telekinesis.
Details: SAE 4x9", PARALAB, Downton, Wilts.

ULTRASONIC TRANSDUCERS, MINIATURE, 40KHz. £2.85 per pair
+ 25p P & P. Dataplus Developments, 81 Cholmeley Road.
Reading, Berks.

JULY 82 Audiotest EG901

AUG 82 Auto Photographer EPY0S
Combo amp EGY08

SEP 82 Combo amp EP931
Waveform digitiser EPY35

OCT 82 Mini Chorus EP950 £2.97
For tull list and current pch’s send SAE. CWO Please. Postage
—add 35p postage and packing to complete order. Europe 70p

PROTO DESIGN
14 Downham Road, Ramsden Heath,
Billericay, Essex CM11 1PU. Telephone 0268710722

CLEARING LABORATORY: scopes, generators, P.S.U.’s, bridges.
analysers, meters, secorders, ete. (403 76236,

THE SCIENTIFIC WIRE COMPANY
PO Box 30, London, E.4. 01-531 1568.
ENAMELLED COPPER WIRE

SWG 1lb 8oz 40z 20z

8to 34 3.30 1.90 1.00 0.80
3510 39 3.52 2.10 1.15 0.85
40 to 43 4.87 2.65 2.05 1.46
44 to 47 8.37 5.32 3.19 2.50
48 to 49 15.96 9.58 6.38 3.69

SILVER PLATED COPPER WIRE
14 to 30 6.63 3.86 2.28 1.50
TINNED COPPER WIRE
14 to 30 3.97 241 1.39 0.94

10 x 10 Mtr reels 3 amp PVC cable mixed colours
00

Prices include P&P, VAT. ‘Orders under £2 add 20p.
SAE for list of copper and resistance Wire.
Dealer enquiries welcome.

BURGLAR ALARM EQUIPMENT. Ring Bradford (0274) 308920
for our catalogue or call at our large showrooms opposite
Odsal Stadium.

CABINET FITTINGS

Fretcloths, Coverings, Handles, Castors,
Flight Case Locks & Parts, Jacks, XLRs,
Bulgins, Reverb Trays, P & N mic Stands,
ASS Glassfibre Horns,

CELESTION POWER

Speakers.

Send

30p cheque/
P.O. for illustrated
catalogue: Adam Hall (PE Supplies),
Unit G, Cariton Court, Grainger Road,
Southend-on-Sea.

CENTURION

ALARMS

We manufacture, you save £££'s
Send s.a.e. or phone for our Free list of
professional D.I.Y. Burglar Alarm Equip-
ment and accessories. X

Discount up to 20% off list prices,
e.g. Control Equipment from £15.98,
Decoy Bell Boxes from £5.95 inc.
TRADE ENQUIRIES WELCOME

2 0484-21000

or 0484 35527 (24 hr.ans.)

CENTURION ALARMS (pE)
265 Wakefield Road. Huddersfield

HD5 9BE, W. Yorkshire
m Access & Visa
Orders Welcomed
s

MAKE YOUR OWN PRINTED CIRCUITS
Etch Resist Transfers - Starter pack (5 sheets, lines,
pads, |I.C. pads) £2.10. Large range of single sheets in
stock at 45p per sheet.

Master Positive Transparencies from P.C. layouts in
magazines by simple photographic process. 2 sheets
negative paper, 2 sheets positive film {Ad4) £2.25.
Photo-resist spray (200 ml) £3.90 (p+p 65p). Draft-
ing Film (A4) 25p. Precision Grids (Ad4) 65p.

22p stamp for lists and information. P&P 50p per order
except where indicated.

P.K.G. ELECTRONICS
OAK LODGE, TANSLEY, DERBYSHIRE.

When replying to Classified Advertise-
ments please ensure:

(A) That you have clearly stated your
requirements.

(B) That you have enclosed the right
remittance.

(C) That your name and address is
written in block capitals, and

(D) That your letter is correctly
addressed to the advertiser.

This will assist advertisers in processing
and despatching orders with the mini-
mum of delay.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Practical Electronics for.. ..
insertions. | enclose Cheque/P.O.for £ .......coocooiiiiiiiiieeeieee,

(Cheques and Postal Orders should be crossed Lioyds Bank PLC, and made payable to Practical Electronics)

Send to: Classified Advertisement Department

PRACTICAL ELECTRONICS
Classified Advertisement Dept.,, Room 2612,
King's Reach Tower, Stamford Street,

London SE1 9LS.
Rate:

34p per word, minimum 12 words. Box No. 80p extra.

Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street. London SE 1 9Ls.

Telephone 01-261 5846
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AMDEK Kits
Distortion £32
i Compressor £36
Phaser £40
t| Tuning Amp £36
i Meltronome £36
Flanger £63
Chorus £54
St. Mixer £90
Graphic £72
Delay £130
Percussion £54
Rhvthm £90
by ROLAND
\\'
/ \ '

>

COMPLETE KIT £383

ELECTRONIC
PIANOS
SPECIALISTS SINCE 1972

Clef Pianos adopt the most advanced
form of Touch Sensitive action which
simulates piano Key inertia using 2
patented electronic techmque,

71 OCTAVE

DOMESTIC MODEL
COMPONENT KIT £266

COMPLETE KIT £442
MANUFACTURED £695

Two Domestic Models are available
including the 88-note full-size version.
Four intermixable Voice Controls may
be used to obtain a wide variation of
Piano tone. inctuding Harpsichord.
Both Soft and Sustain Pedals are in
corporated in the Design and internal
Effects are provided in the form of
Tremolo. Honky -Chorus. and
Phase/Flanger.
A power amplifier integrates into the
Piano top which may be removed from
the Base for easy transportation.

SIX OCTAVE
DOMESTIC MODEL

COMPONENT KIT £234

COMPLETE KIT £398 MAN. £620
Component Kits include Keyboard.
Key switch hardware, and all clectronic
components and may be purchased in
four stages at no extra cost,
Complete Kits further contain Cabinets,
wiring harness. Pedals and in the case of
Domestic Models both Power Amplifier
and Speaker.
The Six Octave Stage Piano has the
same range of Voices and Effects and is
designed for use with an External
Amplifier and Speaker

SIX OCTAVE
STAGE MODEL

COMPONENT KIT £234
MANUFACTURED £580
Please allow 7 days for normal despateh

'MICROSYNT

Design — Allan Bradford
Published in P.E.
PACT MUSIC SYNTHESIZER

T e

THE COM

* 21 OCTAVES
* SWITCH ROUTING * 2 OSCILLATORS

COMPLETE
KIT

£129.00 *THUMBWHEEL * 2 SUB-OCTAVES
STRING ROTOR-CHORUS
ENSEMBLE Comprehensive  two  speed

organ rotor simulator plus a
three phase chorus generator. .

COMPONENT KIT £98.00

KEYBOARDS
Our Square Front Keyboards
B8 NOTE (A-C) £62.67
i 73 NOTE (F-F) £51.75
FIVE OCTAVE £41.97
FOUR OCTAVE £31.62

(As Published in conjunction
with “Practical Electronics’)
A very popular Keyboard
Swvnthesizer Kit. for Group or
Home use. with a four octave
compass and split Keyboard

facility
COMPONENT KIT
£197.50

Since 1972 Clef Products have consistently produced leading designs
in the field of Electronic Musical Instruments. many of which have
been published in hnical i With musical quality of
aramount importance. new techniques have been evolved and the
atest mu: valid technology has been incorporated into projects
which have been successfully completed by constructors over a wide
ran%e of technical capability. Back up TELEPHONE advice is
available to all our customers. All instruments are on show.

(CARRIAGE EXTRA ON MFD PIANOS). Please send S.A.E. for
our compleic lists, or use our telephone VISA/ACCESS service.
Competitive quotations can be given for EXPORT orders — in
Australia plcase contact JAYCAR in Sydney.

PRICES INCLUDE VAT, UK CARRIAGE & INSURANCE

“THE comeures BAND-BOX"

(As Published in conjunction with “Practical Electronics”)
COMPLETE
KIT

£235
£320

MANFD. -
MASTER RHYTHM ALSO REQUIRED
A revoiution in the field of Computer Music Generation!

A MUSICIANS INSIRUMENT FOR:

SOLOISTS — SINGERS — RECORDING — PRACTICE

1IVF PERFORMANCE -COMPOSITION

The BAND-BOX provides an Electronic Backing Trio consisting of
Drums. Bass, and a Chord Instrument (one of 16
Waveform/Envelope combinations). with the capacity to store over
3000 uUser Programmable Chord Changes on more than 120
different Chords. Using advanced Microprocessor technoiogy.
Playbach of 50-100 Scores can be executed in any Key and at chosen
Tempo., Complete Music Pad is electronically Indexed and stored on
secondary battery back-up. Facility exists for composition of Intro.
Repeat Chorus, ‘and Coda sections including Multiple Score Sc
quences. Sockets are provided for Volume Pedal and Footswitch plus
separate and mixed mstrument Outputs. Total size 19" x 11"’ x 44
incorporating Master Rhythm.

THE Programmable DRUM MACH'NE

(As Published in conjunction with "Practical Electronics’)
EIGHT TRACK i "
PROGRAMMING
TWENTY FOUR
PATTERNS/
TWELVE
INSTRUMENTS
SEQUENCE
OPERATION.
COMPLETE KIT

£19.00
MANFD. £119.00

The Clef Master Rhythm is capable of storing 24 selectable rhythmic
drum ?ancrns. invented. modified. and entered by the Operator on to
Eight Instrumentation tracks. A three position Instrumentation con
trol expands the number of instruments available to twelve, grouped

VISIT OUR SHOWROOM.

CLEF PRODUCTS (ELECTRONICS)

LIMITED
(Dept. P.E.) 44A Bramhall Lane South, Bramhall,
Stockport, Cheshire SK7 1AH -~ 061-439-3297

into sounds typical of playing with Drumsticks. Brushes. or Latin
American Bongos and Claves. °
Sequence operation allows two rhythm sections to be coupled with
the second nc;) section appearing at four, eight or sixteen Bar repeti
tion. All drums can be adjusted for level and resonance on internal-
controls to sust individoal taste. thus producing good musical sounds,
in a battery driven unit 84" x 5" x 24’

FREE CATALOGUE!

OUR GREAT NEW ILLUSTRATED CATALOGUE IS

PACKED WITH INFORMATION ON SUPERB QUALITY,
PROFESSIONAL BURGLAR ALARM EQUIPMENT

¥ AT UNBEATABLE PRICES!

SEND SAE OR PHONE NOW FOR YOUR COPY

THIEFCHECK BURGLAR AIN
ALARM D-I-Y SYSTEM Tiercweck DISTRIBUTOR

M

IAINTREE LIVERPOOL

PARNDON ELECTRONICS LTD.

Dept No. 21 44 Paddock Mead. Harlow. Essex. CM18 7RR. Tel: 0279 32700

RESISTORS: v/: Watt Casbon Film E24 range + 5% tolerance. High quality resistors
made under strictly controlled conditions by automatic machines. Bandolered
and colour coded
£1-00 per hundred mixed (Min 10 per value}
£8-50 per thousand mixed. (Min 50 per value)

Special stock pack. 60 values. 10 off each ES-S/O,/

DIODES: iNg148

3p each. Min order quantity — 15 items

£1-60 per hundred

DIL SWITCHES:

programming problems
4 Way B6p each. 6 Way £1-00 each. 8 Way £1-20 each

Gold plated contact in fully sealed bhase - solve those <
K

AD. ELECTRONICS
DEPT

DIL SOCKETS: High quality. low profile sockets.
8 pin — 10p. 14 pin - 11p. 16 pin - 12p. 18 pin - 19p. 20 pin - 21p.

PE 22 pin - 23p. 24 pin - 25p. 28 pin - 27p. 40 pin - 42p.

217 WARBECK MOOR

L9 0HU/051 523 8440

\

ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS
MIN ORDER - UK t1 00. OVERSEAS £5 - CASH WITH ORDER PLEASE

2.

Same Day Despatch

FREQUENCY METERS
i 100MH,, 600MH 2, and 1GH;Models
from

£67

([Belemic

Hand Held
Analogue and
Digital

FREQUENCY METERS
ANALOGUE MULTIMETERS
DIGITAL MULTIMETERS
FUNCTION GENERATOR
OSCILLOSCOPES

POWER SUPPLIES

LOGIC PROBE

SCOPE PROBES

Mulitimeters

16 Models
from £18.75

Write or phone for illustrated
test instrument catalogue and price
list

Black Star Ltd.

9A, Crown Street
St. lves, Huntingdon
Cambs. PE17 4EB
Tel: (0480) 62440 Telex 32339
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ANNOUNCING THE NEW MAIL ORDER DIVISION OF THE GRENSON GROUP. ?

VAST STOCKS AND COMPUTER CONTROLLED OPERATION HAVE ASSURED
VERY COMPETITIVE PRICES. SEE FOR YOURSELF!

BENCH POWER SUPPLIES.
As featured in Feb 82 ‘Practical Electronics’.

KIT BUILT —-_—
Unit (8PU1) £35 £59
P+P €335 £335
VAT, €575 £935
Triple output Unit (1 = 15V and +5V) available shortly. o

The Grenson Group have over twenty years experience designing power
supplies. Contact us now and we will try to solve your problem.

LARGE ELECTROLYTICS.
Sprague/General Electric made - computer grade — ideal for power supplies -
ONLY £2.50 EACH!
185,000 @15V. 300,000 @ 7V. 120,000 @15V. 100,000 @ 30V.
71,000 @ 40V. 60,000 @40V. 9,000 @50V.

SMALL ALUMINIUM ELECTROLYTICS.

Axial Leads Radial Leads

uF V Price uF V  Price uF V  Price uF V  Price
1000 6315p 470 16 15p 470 16 15p 47 50 10p
22 10 05p 47 25 05p 1000 25 25p 47 63 05p
100 10 05p 330 25 15p 220 40 25p 100 63 15p
22 16 05p 680 25 26p 470 40 25p 220 63 20p

OLD TIMERS SECTION.

oca4 70p 0OC45 37p OC71 34p OC70  36p 0OC42 70p
0C3s 90p 0C25 75p OC16  200p OC170 44p OC22  150p
25024 200p OC139  70p OC140  75p 28307  85p 2STO1  80p
0Cc84  25p OC4 60p 25301  80p OC76 40p 0C73 40p
ocs3 40p OA5 10p OA7 15p OA10 15p OA47 10p

—p MIXED BAGS
Capacitors — 30 assorted values only £1.00!

Transistors — 20 small signal plastic — § n.p.n. — § p.n.p. only £1.50.
Lists available on request.

RESISTORS.

2N3055 35p, 2N4347 (120V) 1.50p, 2N6258 (250W) 1.80p, 400mW Zeners 5p, 723 30p.
* SPECIAL OFFER % * SPECIAL OFFER * * SPECIAL OFFER »

For every order received in December 1982 of a value greater than £10.00, a
free bag of assorted components worth at least £2.00 will be sent with the order.

Please allow 21 days for delivery.
® g o
Dept. Al,High March, Daventry, Northants NN114HQ.
Tel: 03272 5523 Telex: 311245 GRENEL G.

Please add 50p per order postage and packir:jg plus 15% VAT on total. No VAT on
overseas orders, postage at cost. Cheques an

postal orders made payable to Emos \
Limited. Send large SAE for comprehensive )
catalogue. /

| —|
* We have, amongst others, the following resistors in stock:—
Over 14 million } watt carbon film.
Over § million § watt metal oxide.
Over } million wirewound.
Further stock listed in our free catalogue.
Typical Prices
1-9 10-99 100+
1 watt carbon 2p 1ip 1p
¥ watt metal oxide 6p 4p 3p-
6 watt wirewound 25p 15p 12p
SERIES 74 I.C.'s.
Comprehensive stocks, competitively priced. Simple gates from only 10p.
See our free catalogue for details.
1.C. SOCKETS.
14 way — 10p. 46 way — could be broken to make smaller strips —25p. 16 way —
gold pins — 20p.
TRANSISTORS.
AC107 30p BC149 7p BC212L  9p BC337  13p BF198 13p
AC126 30p BC159 12p BC213L 9p BC558 14p BF199 15p
AC188 27p BC171 10p BC237 12p BF1 15, 29p BFR40 20p
ACY17 66p BC173 10p BC308 13p BF194 13p BFX29 25p
= ACY19 65p BC212 9p BC327 18p BF197 13p BFY90 60p
W 2N706 15p 2N2222A 20p 2N3705 10p 2N4061 10p
2N1131 20p 2N2369A 15p 2N3711 10p 2N5172 15p
2N1132 20p 2N3702 10p 2N3904 15p 2N5179  30p
VOLTAGE REGULATORS AND P.S.U. COMPONENTS.
+ 5V 1AT0220 S0p  +12V05A T0220 50p  +15V 1A T0220 S0p
+ 5V 1.5A T03 1.50p +12V 0.5A T03 90p +15V 0.5A T03 S0p
- 5V 1A T0220 50p +12V 1.5A T03 1.50p -15V 1A T0220 50p
- 5V 15AT03 2.00p -12V 1A T0220 50p -18V 1A T0220 S50p
+ 6V 0.5A T0220 50p -12V 1.5AT03 2.00p -24V 1A T0220 80p
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TOROIDALS

The toroidal transformer is now accepted as
the standard in industry, overtaking the
obsolete laminated type. Industry has been
quick to recognise the advantages toroidals
offer in size, weight, lower radiated field and,
thanksto I.L.P., PRICE. ;

Our large standard range is complemented by our SPECIAL
DESIGN section which can offer a prototype service within

7 DAYS together with a short lead time on quantity orders which
can be programmed to your requirements with no price penalty.

vpe | SERiES[seconoany Rus — v 294 TYPES TO CHOOSE FRON!
No Valts Current
30va | no0] ses | 250 v ORDERS DESPATCHED WITHIN 1
N
70x30mm | 1011 | 949 | 166 £512 DAYS OF RECEIPT FOR SINCLE OR
04skg | 12012| 12402 | 125 . SMALL QUANTITY ORDERS
Regulabon | 1x013 15415 100 ~p/pfI 04
% | 10| 18018 | 08) | .wiow + § YEAR NO QUIBBLE CUARANTEE
| 12015 22+22 | 068 | ouicron
1016 | 25425 | 060
| 12017 30+30 | 050 T s
| 50va |2:010] 66 | 416 LALCIE MW voits fcuren | PRICE
BO!!5mm|2x0H 9+9 2m
09Ky |[2:012] 12+12 | 208 225VA [6x012] 12412 | 938
Reguiation | 2x013 | 1515 | 166 £570 10x45mm| 6x013 [ 15+15 | 750
1% | 2x014| 18e18 138 3 22Ky |6x014| 18418 | 625
2x015 | 22+22 113 o1 0 Regulation | 6:015| 22422 | 511 £g 20
2016 | 25025 100 WATE1 08 ™ 62016 25425 450 .
2017 30430 | 083 | o e 6x017| 30430 | 375 +p/p5200
20| 110 045 6x018] 35435 | 3.21 e
%029 220 022 6x026| 40+40 28 s
2030|240 020 6x025| 45445 | 250 L3EBE
5:033| 50450 | 225
BOVA | 3x010 66 664 6x028 10 2.04
90 % 30mm | 3x011 9+9 LY 6x029 220 102
IKg | 3x012| 12+12 | 333 | 6x030| 240 093
Reguiation | 3013 | 15+15 | 2.66 £ -
2% | Mh01e| 18418 | 222 | it 300vA |7x013] 15415 [ 1000
015 | 22422 181 e ug-ssfmm ;.g:; ;;.;g z::z;
3016 25425 650 ) 9 x *
017! 30+30 133 TOTAL €8 §1 Reguiation | 7x016| 25425 600 £10.1 7
\ 32081 110 lor2 6% [7x017| 30430 | 5.00 et
l Ix029 220 0236 Tx018 15435 48 .
! 3030 240 03 ;'3;6 :g‘:o 3 ;:5‘ v;m et
120vA [ss010| 6.6 [1000 it R B
190 xagmm | 42011 [ §+9 666 7x028| 110 272
| 12xg [axmz| 12-12 | 500 028! 220 136
Aeguiaton | 4x013 | 15415 | 400 0 H
| |ax0ral 1gers | 333 £69 Rl “
| ax015 | 22422 | 272 orpeiel S00VA [8x016( 25425 wgg
4x016 | 25425 240 LVATEY 29 140x60mm | 82017 | 30+30 8
w017 | 30430 | 200 | oo AKg  [8x018 35435 | 74 £13,53
AxD18 [ 35035 | 171 Reguiation | 8x026 | 40+40 | 6.25 2 3
028 | 110 <3 4%  [8:025| 45445 | 555
| 42029 | 220 054 8:033| S0+50 | 500 oCIE T
@030 | 240 050 8x042] 56455 | 454 | romrezs
160VA [5x001 [ 99 [ a8y | ] 5
10x90mm[5:012 | 12012 | 666 800 | 210 208
| 18xg |5x013| 15415 | 533
Reguiabon | 5x014 | 18418 | 444 £7_ 91 625vA (9x017| 30430 (104
| 8w 5x015 [ 2222 363 - 140 75mm [ 9x018 | 35435 892
5x016 | 25425 | 320 o0 5Ky [9x026 | 40+40 | 761 £1 13
5k017 [ 30430 | 266 T Requiation | 9x025| 45445 | 634 g
5x018 | 3535 | 228 | vomienor 3 2033 | 50450 | 625
| 5x026 | 40+40 | 200 9x062| 55455 | 568 AT | |
5x028 | 110 45 9x028| 130 568 otaL @ ¢
5x029 220 072 9x028 220 28
5:030 [ 240 066 9x030| 240 260

IMPORTANT: Regulation ~ All votages quoted are FULL LOAD. Pleass add regulation figure to
secondary voltage to obtain off toad voltage.
The benetits of ILP toroidal transformers

ILP toroidal transtormers are only half the weight and height of their laminated
equivalents. and are available with 110V, 220V or 240V primaries coded as follows:
For 110V primary insert “0" in place of X" in type number.

For 220V primary (Europe) insert 1" in ptace of “X" in type number.
For 240V primary (UK) insert “2" in place of “X"" in type number.
How to order Freepost:

Use this coupon, or a separate sheet of paper, to order these products, or any
products from other [LP Electronics advertisements. No stamp is needed if you address to
Freepost. Cheques and postal orders must be crossed and payable to ILP Electronics Ltd.
Access and Barclaycard welcome. All UK orders sent within 7 days of receipt of order for
single and small quantity orders
Alsg availabte at Electrovalue, Mapiin and Technomatic
ILP Electronics, Graham Bell House, Roper Close, Canterbury, Kent, CT2 7EP.

== E—

Pleasesend - . I

Total purchase price _ R
| enclose ChequeD Postal OrdersD

Int. Money OrderD '

Debit my Access/Barclaycard No. e

Name = e
Address . =

Signature

Post 0. ILP Electronics Ltd. Freepost, 2 Graham Bell House, Roper Close.
Canterbury CT2 7EP, Kent, England
Teiephone Sales (0227) 54778. Technical (0227) 64723 Telex 965780
(a division of

W ILP Etectronics Lid)

ANSFORMER
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CONNECTOR SYSTEMS N

D-CONNECTORS DIL RIBBON

9 way 15 way25 way 37 way {EADER PLUGS| CABLE
No. of Header Racep- E MALE . RS 232 Connectors {Grey)
ways Plug tacle Conn.|Solder 90p 130p 160p 250p Available 10way B0p |
10 90p 90p 200p|Angled 160p 230p 265p 425p From Stock 14 way  BOp

145p 125p 240p FEMALE Solder 1DC |18 way 30

1.0. CONNECTORS
{Speedblock Type)

175p 300p[Solder 110p 160p 210p 350p)  type type [23war 105p
200p 380 Angled 175p 240p 310p 500p014 pin 40p 100p (35 12 %&El
220p 550p|Hood 95p 95p 95p 125p|!6pin 50p 110p 140 way 265p
235p 600p| 38 way Centronix Typs Conn.£5.50/24 pin 100p 150p (50 way 330p
25 way 1EEE Type Conn. £6.50 110 pin 200p 226p |64 way 370p |
JUMPER EURO EDGE
LEADS CONNECTORS CONNECTORS

24" Ribban Cabls with headers {Indirect Edgs Conn.) 01" 0.156"
14 pin 16 pin 24 pin 40 pin|DIN STD Plug Skt [2x18way — 140p
Tend 145p 165p 240p 380p 41617 21 way 170p 170p|2x22 way 200p 170p
2ends 210p 230p 345p 540p|41617 31 way 180p 180p|2x23 way 210p —
24" Ribbon Cable with sockets (41612 2x32 way 250p  320p(2x25 way 225p 220p
20 pin 26 pin 34 pin 40 pinAngled 2x32 way 326p 375p|1x43 way 260p -
Tend 160p 210p 270p 300p [416123x32 way 275p 3B0p[2x43 way 395p
2ends 290p 385p 490p 540p |Angled 3x32way —  400p|2x50 way —
24" Ribbon Cable with D Conn.  12x32 way {0C a+c 525pf1x 77 way 700p
25 way Male 500p Female 550p. | tfor 2x32 way specity a+hora+c)  |S100 Conn  —  600p

% SPECIALOFFER %

1-24 25-99 1-24
2114L-450  90p 85p 2732 375p
4164-2 450p 430p 4116-200 90p
2716 (+5V) 250p 225p 6116-150 410p
2532 375p 360p 6522 310p

DFFICIAL BB@ DEALER

BBC Model ‘A’ £299 (inc. VAT) Model ‘B’ £399 (inc. VAT)
{Carr. £8/unit) |

DISC INTERFACE £70
PRINTER & USER PORTS

1S 69. 70,71, PL 9, 10 £9.50
PRINTER LEAD COMPLETE £1360

RS423 & VDU PDRTS
IC 74.75 SK 3& 4 £10.80

ALL MATING CONNECTORS & CABLES AVAILABLE SENO FOR OUR BBC LIST
PRINTERS |
NEC PC 8023'BE

80 col. 100 cps dot matrix printer. Bi-directional, Logic Seeking, Forward & ’

MEMDRY PACK
8x 4816 AP-3 100nS £21.60 ACORN DISC DRIVES
SINGLE DRIVE (100K)
£236 + £4 car
DUAL ORIVE (BOK}
ANALOGUE PORT £799 + £6 carr

IC72.PL6 £7.30

Reverse Line Feed. Hi Res & Block Graphics, Proportional Spacing, International
and Greek character sets, Autounderline Friction/tractor selectable £340 + f8 carr.
|
Dot matrix printers. Bi directional, Logic Seeking, Auto Underline, Bit Image |

Printing, Super & Sub-scripts, 80 col. 8 cps £325 + £8 carr. 136 col. 100 cps
£430 + £10 carr.

SEIKOSHA GP100A
80 col. 30 cps dot matrix printer. High Res Graphics — Std & double width I
characters. £175 + £6 carr.

MONITORS
SANYQ 12" Green screen monitor £99 + £6 carr.
BMC lEA” Coluuvlmonimv £240 + £8 carr.
MICROVITEC 14" Colour moniter £269 + £8 carr i
SANYO COMPUTER GRADE CASSETTE RECORDER T e
£24.50 + £1.50 carr. I |

SOFTY Il EPROM PROGRAMMER

The complete microprocessor development system for both Engmeers and Hobbyists. You can
develop programs, debug, verity and commit them to EPROMs Will accept most + 5V EPROMs. |
Can also be used as a ROMULATOR. Full review in September 81 PE. Built unit complete with
PSU and TV lead £169. ‘

5V PSU
3A 5V Regulated Power
Supply Fully Cased Complete

MICROTIMER

6502 % 224 switching times/week cycle % 24 hour 7 day
BASED PROGRAMMER  timer % 4 independent switch outputs directly interfacing
CLOCK TIMER to thyristor/triacs % 6 digit 7 seg. display to indicate real
PRICE FOR KIT £57.00  time, ON/OFF and Reset times % Qutput to drive day of
week switch and status LEDS. Full details on reguest.

RUGBY ATOMIC CLOCK
This Z-80 micro controlled clock/calendar receives coded time data from NPL Rugby. The
clock never needs to be reset. The facilities include 8 independent alarms and for each alarm
there is a choice of melody or alternatively these can be used for electrical switching. A
separate timer allows recording of up to 240 lap times without interrupting the count.
Expansion facilities provided. See July/August ETI for details. Complete kit £120 + £2 p.&p

PLEASE ADD 40p p&p & 15% VAT
(Export no VAT p&p at Cost)
Orders from Government Depts, & Colleges etc. welcome.

BARCLAYCARD & ACCESS CARDS ACCEPTED
Detailed Price List on request.
Stock items are normally by return of post.

Published approximately on the 15th of cach month by IPC Magazines Lid., Westover House, West Quay Road. Poole, Dorset BH1S 1JG. Printed in England by Chapel River Press. Andover, Hants. Solc Agents for

Australia and New Zealand - Gordon & Gotch {A/sia) Ltd.; South Africa — Central News Agency Ltd.

Subscriptions INL»/\ND and OVERSEAS £13-00 payabie to IPC Services. Oakfleld House. Perrymount Road, Haywards Heath. Sussex.
Practical Electronics is sold subject to the following conditions. namely. that it shall not, without the written consent of the Publishers first given. be lent. resold. hired out or otherwisc disposed of by way of Trade at more

than the recommended selling price shown on the cover. and that it shall not be tent, resold or hired out or otherwise di d of in a lated condition or in any

part of any publication or advertising. literary or pictorial matter whatsoever.

horised cover by way of Trade, or affixed to or as




74170
74172
74173
74174
74175
74176
74177

74293
74298 1
74365A
74366A
74387A
74368A
74390
74393
74490

74L501
741502
741503
74L504
741505
741508
74L509
74LS10
74LS11
74L512
741513
74L514
74LS15
741520
741521
741522
741526
741527
741528
| 74LS30
741532
74LS33
741537
741538
74L542
741547
741548
740551
740555
741573
741574
74L575
74L576
741583
74L585
741586

7415107
7415109
7415112
745113

4p | 7405114

40p

40p
45p
45p
48,
120p
250p

Op
74185A 90p
74186 470
74188

74285
74290

7415122
7415123
7415124
74L5125A
74L5126A
7418132
74L5133
74L5136
74L5138
7415139
7415145
7415147
7405148
7415151
74L5153
7415154
7415155
7415156
7418157
7415158
74LS160A
74L5161A
74L5162A
74LS163A
7415164
74L5165A
74LS166A
7415170

74L8173A
40

7415174
7415175
| 74ts181
7415190
17415191
7415192
7415193
74L5194A
74L5195A
7415196
7405197
7415221

3
741.5356 250p
7415363 140p

80p
00p
30p
30p
30p
30p
75p
90p
95

7405364 140p
74(5365A 30p
74(S367A 30p
74(S36BA 30p
7405373
7405374
7405375
7405377
7405378
7415390
7405393
7415395
7405399
7415445
7415640
7405641
7405642
7405643
7415644
7405645
7415668
7405669
7405670 120p
7405682 300p
P|7aLS684 3009

74500
}ig 74502
13p|74804
14p
13p
13p
14p
14p
14p
30p
36p
45p
14p
14p
18p
16p
18p
18p
36p
45p

30p|

120p

745157 250p
745163 300p
745174 250p
745175 320p
745188 150p
150p

745194 320p
220745200 350p
5601745201 320p
345 745225 510p
90, 745241 300p|
24: 745244 300p
265745251 250p
Pi745257 250p
745258 250p
P1745260 70p |

20p
27p
20p
20p

p|74C04
p|74C08

74C10
74C14
74€20
p|74C42

55:|74C\93

§5p|74C194

7() 74C185

p 74C221

74C902

74C912  700p|
74C922 470p| 4

55,,.746923 500p

22p{74C925 S550p

20p |74C928 550p|

55p
EXLY 4000 CMOS

30p

40175
40193
14495
| 14599

p | 78540

M51513L
M51516L
MB3712
MC1310P
MC1413

AY5- 4007D
CA3028A
CA3019

CA3080AQ
CA3130E
CA3140E
CA3160E
CA3161E
CA3162E
CA3189E

| CA3240E
CA3280G
DAC1408-8
| HA1366
HA1388
ICL7106
ICL7660
1CL8038
Lcz120
LC7130
LF347
LF351

NE5S534A
PLLO2A
RC4136
RC4151
RC4558
55668
SAD1024A
SFF36364

TBA621AX1
TBAG418X1
TBAB0O
TBA810
TBAS20
1 TBAS20
TBA950
TCS109
TCA210
TCA220
TCAZ40
| TDA1004A
TDA1008
TDA1010
TDA1022
TDA1024
TDA1170
TDA2002V
TDA2003
TDA2020
TL071/81
TLO72/82

TL430C
UAATT70
UA2240
ULN2003A
UPC1156H

ZN1034E
LM13600 ZN1040E
VOLTAGE REGULATORS
FIXED PLASTIC
ve

ve
7805
7906
7912
7915
7918
7924

A
SV 1A
12V 1A
16V 1A
18V 1A *40p
24V 1A 7 *40p
5V 100mA 78L05 30p
12V 100mA 78L12 30p
15V 100mA 78L15 30p
OTHER REGULATORS
LM309K 1A 5V 135p 78HGKC
LM317K 325p 78HO5KC
tM317T 1A Adj  200p 78MGT2C
LM337T 225p 78GUIC
LM323K 3A 5V 450p 79GUIC
LM 723 150mA Ady 37p 79HGKC
TL4384 400p TL497
300p LM305H
OPTO-ELECTRONICS
2N5777 45p ORP&0
QCcP71 180p ORP61
ORP12 120p TIL78
OPTO-ISOLATORS

iLD/74 Op TIL
MCT26 100p

MCS2400 190p
Q74 240p

p
*40p

TIL220 Red
TIL222 Gr
TIL228 Yel
Rectanguiar
LEDs (R, G. Y}
NSB5881
TIL311
TIL312/3

TIL32 55p
TiL209 Red 10p
TIL2TT Gr 129
Til212Ye 15p
TIL216 Red 18p

3015F 0p
DL704  140p

OUR NEW
COMPREHENSIVE
CATALOGUE IS
NOW AVAILABLE

60p

DL707 Red140p
FND357
FND500
FND507 D
MAN3640 175p
MAN24640 200p

UDNG184

TECHNOMATIC LTD.

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10

(Tel: 01-452 1500,,01-450 6597. Telex: 922800)
305, EDGWARE ROAD, LONDON W2

5p
79(05 65p
79012 50p
79015 50p

600p
550p
140p
200p
225p
700p
300p

250p

120p
120p
55p

COMPUTER COMPONENTS

EF9365
EF3366
MC6845
MC6847
SFF96364
TMS9918
TMS9927

| TMS9928

745573

2516 (+5V)
2532
2564

2708
2716 (+5V)
2732
ZBOADART

ZB8OADMA
Z80510-0/1/2
CRT
ONTROL
CRT6545

CRT5027 £1 iM8402
CRT5037 £18 | TR1602

WIRE WRAP'SOCKETS BY T
8 pin  25p 18 pn  50p 24 pin
14 pin  35p 20 pin  60p 28 pin

|16 pin  40p 22 pin  65p 40 pin

TRANS! STORS BRY39
SX19'20 24p
U1

225p
BU105 190p
BU108 250p
BU10S 225p
BU126
BU180A
BU205

BU208

BU406

TMS2716

UARTSs.
AY-3-1015P
AY-5-1013P
COM8017

£10
£9

R
900

MPF102/3
MPF104/5
MPF105

TIP41A
TIP418B
TIP41C
TIP4A2A

]
2716 (350ns) 500p
2732 (300ns) 750p

AS

40p [ TiP4a2B

Pl INTERFAC
£48 TADBS8CS T 7
650p | ADS5S61J
AM25510
AM25L52521
AM26LS31
AM26LS32
COM8116
DAC80
DM8131
DP8304
DS8830
DSB831
DS8832
DS8833
DSB836
DS8838
LF13201
MC1488

ICs
75p
£20

350p
£2
5

ULN2003A
75107
75110/12
75114/15
75121/22

500p

250p ONTR
375p

750p | wD2143
271

CHARACTER
GENERATORS
RO-3-2513UC 750p
RO-3-2513LC 700p
SN74S262AN £10
MC66760 750p
OW PR
70p| 8 pin
80p| 14 pin
100p] 16 pin

300p
300p
300p
450p
300p

9p 18 pin
10p 20 pin
11p 22 pn

2N4401/3
2N4427

13p | 2N5457/8
13p | 2N5459
15p | 2N5460
18p | 2NB485
20p | 2N5875
2NB027
2N6052
2NB053
| 2N6107

18p
18p
35p

2N2160 295p
2N2219A 25p
2N2222A 25p
2N2369A 17p
2N2484
2N2646
2N2904/5
2N2906A
2N2907A
2N2926
2N3053
2N3054
2N3055
2N3442
2N3553
2N3584 250p
2N3643/4 48p
2N3702/3 10p
2N3704/5 10p
2N3706/7 14p
2N3708/9 12p
2N3773
2N3819
2N3820
2N3823
2N3866
2N3902
2N3903/4 16p
2N3905/6 16p
2N4037  65p
2N4123/4 27
2N4125/6 27p

RYSTAL!
32-768KHz
100KHz

250p
250p
150p
100p
300p
150p
200p
110p

150p-

200p

150p

45MHz 200

38 6667MHz 175p

48.-0MHz 75p
55-5MHz

116MHz P

145.80MHz 250p-

R EVE ~

ENCODER
AY-5-2376
74C922 420p
74C923 500p
| MODULATOR!
6MHz UHF P
8MHz UHF  450p
BAUD RA
GENERATOR

700p

47028

SAALDUZ0
SAA5030
SAA5041
SAA5050

MM58174  800p
MCM66760 700p

OFILE DIL SOCKETS BY TEXAS

16p 24 pin
18p 28 pin
22p 40 pin

3 25p |
90p

24p
26p
30p

30p

30p

35p

45p

60p

72p

95p

4A 400V100p

6A 50V 80p

6A 100V 100p

6A 400V120p

10A 400V 200p

25A 400V a00p

40290  260p
40361/2

040

75p
100p
| ZENERS
2 7V-33V
400mW  9p
w 5
5
| pLastic
3A 400V
| 6a400v
6A 500V
84 400V
8A 500V
124 400V
12A500V105p
164 400V 110p
| 164 500v130p
T2BOOD 130p

| YMVRISTORS
p

1A 400V 90
3A 400V 100p
8A 600V 140p
12A 400V 160p
16A 100V 180p
16A 400V 1 80p
C106D 45p
36p
27p
130p
180p
30p

2N5064  35p

1A 400V 259




Nearly 400 pages of all the most useful
components and a whole big new section
devoted to home computers and personal
software. As always the catalogue keeps you
up-to-date with the latest technology — even
our ordinary miniature resistors are now
superb quality 1% tolerance metal film, yet
they're still only 2p each. As well as our usual
quality products at low prices, now we're
offering quantity discounts too. So pick up a
copy of our catalogue now — it's the biggest
and the best!

Post this coupon now for your copy of our 1983 I
catalogue, price £1.25 + 25p p&p. If you live outside the
UK send £1.90 or 10 International Reply Coupons.

I enclose £1.50. I

2 )
3

\ Ailow 14 days for delivery. PE 11./82

THE NEW
MAPLIN

FOR 1983
BRINGS YOU

RIGHT UP-
TO-DATE IN
ELECTRONICS
& COMPUTING

| NgHEs E,_!N ALL W 7
L W PRICE £1 5 1982I

See us at the UK's new electronics exhibition —
The Electronic Hobbies Fair — at the Alexandra
Pavilion from 18th to 21st November. (Special
bus from Alexandra Palace BR station and FREE
car park in Alexandra Palace park!). The exhibition
covers electronics, computing, amateur radio,
CB, practical hi-fi and radio control modelling.

TAPLIN

ELECTRONIC UPPLIES LTD
P.O. Box 3, Rayleigh, Essex SS6 8LR.
Telephone: Southend (0702) 552911/554155

Shops at:
159-161 King Street, Hammersmith, London W6 Tel: (O1) 748 0926
Lynton Square, Perry Barr, Birmingham. Telephone: (021) 356 7292

284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000
All shops closed Mondays




